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CÊÄ¥�Ù�Ä�®� M�¦®ÝãÙ�½/K�ùÄÊã� A��Ù�ÝÝ

UTILIDAD DEL GEN COI PARA ESTIMAR LA CONECTIVIDAD 
ENTRE LAS POBLACIONES DE QUITONES EN EL CARIBE

Cedar I. García-Ríos
Departamento de Biología, Universidad de Puerto Rico en 

Humacao, Carretera 908 Km 1.2, Humacao, Puerto Rico 
00792; cedar.uprh@gmail.com

Los malacólogos hemos tratado la región del Caribe 
como una homogénea, pero esa relaƟ va homogeneidad 
morfológica no corresponde siempre con la evidencia 
bioquímica. UƟ lizamos secuencias del gen mitocondrial COI 
para conocer las divergencias inter e intraespecífi cas en 
quitones del Caribe. Consideramos especies de los géneros 
Chiton, Stenoplax y Lepidochitona. También evaluamos 
las divergencias entre dos pares de especies hermanas 
de quitones, separadas por el istmo de Panamá, para 
determinar el signifi cado temporal de los casos de aislación 
geográfi ca encontrados. El par Stenoplax purpurascens 
del Caribe y S. limaciformis del Pacífi co mostraron 11.4% 
de divergencia. El par, Acanthochitona rhodea del Caribe 
y A. ferreirai del Pacífi co mostró 10.4% de divergencia. 
Con esos valores de referencia podemos afi rmar que 
la divergencia intraespecífi ca, dentro de los géneros 
estudiados, se diferenció previo a la barrera del istmo. 
Pero encontramos valores de divergencia interespecífi cos 
altos, que muchos sistemáƟ cos moleculares verían como 
evidencia de la existencia de muchas especies crípƟ cas, 
actualmente desconocidas. El patrón encontrado sugiere 
un eje de aislación reproducƟ va norte sur que corresponde 
a la corriente de las AnƟ llas y la del Caribe. Mucha de 
esa diferenciación intraespecífi ca ocurrió posterior al 
cierre del istmo de Panamá. En el caso del complejo de 
especies Lepidochitona liozonis se evidencia un proceso de 
evolución morfológica muy lento. La divergencia del gen 
COI de ejemplares de L. liozonis de la Florida comparados 
con ejemplares de Puerto Rico es de 14%, sin embargo, no 
encontramos variaciones morfológicas entre ambas. Para 
el complejo de especies Chiton tuberculatus encontramos 
pequeñas variaciones en el tegumento, entre las poblaciones 
del sur y del norte del Caribe, que corresponden a 
divergencias superiores al 5%. Nuestros datos apoyan la 
hipótesis de un proceso de especiación intenso en el Caribe, 
posterior al cierre del istmo. En los quitones, que presentan 
ejemplos de lenta evolución morfológica, las herramientas 
bioquímicas son de especial uƟ lidad.

USEFULNESS OF THE COI GENE TO ESTIMATE THE 
CONNECTIVITY AMONG POPULATIONS OF CHITONS IN THE 

CARIBBEAN
Malacologists have viewed the Caribbean as one 
homogeneous region, but that relaƟ ve morphological 
homogeneity does not always match the biochemical 
evidence. We use sequences of the mitochondrial gene 
coding for cytochrome oxidase I (COI) to assess the 

CÊÄ¥�Ù�Ä�®� M�¦®ÝãÙ�½/K�ùÄÊã� A��Ù�ÝÝ

EL REGISTRO FÓSIL DE LOS RUDISTAS (BIVALVIA: 
HIPPURITACEA) Y SU IMPORTANCIA PARA MÉXICO

Pedro García Barrera 
Museo de Paleontología, Facultad de Ciencias, Universidad 

Nacional Autónoma de México.
Ciudad Universitaria, México, Distrito Federal; pedrogarciab@

ciencias.unam.mx

Los Rudistas son un grupo de bivalvos fósiles que habitaron 
las plataformas de los mares someros durante todo 
el periodo Cretácico, que duró aproximadamente 90 
millones de años. Se conocen por los restos de sus conchas 
inequivalvas, grandes y gruesas que formaron bancos y 
arrecifes calcáreos de grandes dimensiones. Fueron animales 
sésiles de hábitos gregarios que evolucionaron durante el 
Jurásico Tardío (Oxfordiano) en lo que hoy es Europa y se 
dispersaron y diversifi caron en América donde aparecen en el 
Barremiano (aproximadamente hace 145 millones de años).
Los grandes arrecifes que formaron, sirvieron como rocas 
entrampantes de petróleo, gas natural e incluso para la 
industria de la construcción.
La constante separación de los conƟ nentes durante el 
Cretácico, propició el aislamiento de sus poblaciones y trajo 
como consecuencia, procesos de especiación y provincialismo 
para las diferentes especies que se establecieron en 
América y que se encuentran incluidas en siete familias. Se 
exƟ nguieron hace 65 millones de años al fi nal del Cretácico.

EL REGISTRO FÓSIL DE LOS RUDISTAS (BIVALVIA: 
HIPPURITACEA) Y SU IMPORTANCIA PARA MÉXICO.

Rudists are a group of fossil bivalves that inhabited shallow 
marine plaƞ orms during the Cretaceous period, which lasts 
90 million years. They are known by their shell remains 
that are large, inaequivalve and thick. They formed true 
calcareous reef structures and banks of diff erent size. 
They were solitary, aƩ ached and gregarious animals that 
evolved during Late Jurassic Ɵ mes (Oxfordian) in what now 
is Europe. Later, during Barremian Ɵ mes, 145 million years 
before present, rudists are registered in America where 
they dispersed and diversifi ed giving rise to new genera and 
species. The great reef buildings they constructed in some 
regions, including Mexico, became reservoir rocks of oil fi elds 
and gas, and also rocks for the construcƟ on industry. Rudists 
are now classifi ed into seven families which became exƟ nct 
during Late Cretaceous (MaastrichƟ an Ɵ mes), 65 million 
years from now.
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magnitude of inter and intraspecifi c divergence in Caribbean 
chitons of the genera: Chiton, Stenoplax and Lepidochitona. 
We also evaluated the diff erences between two pairs of 
sister species separated by the Isthmus of Panama, to 
determine the temporary meaning of the geographical 
isolaƟ on found. The pair Stenoplax purpurascens (Caribbean) 
and S. limaciformis (tropical eastern Pacifi c) showed 11.4 
% bp divergence; while Acanthochitona rhodea (Southern 
Caribbean) and A. ferreirai (Pacifi c) showed 10.4% of 
divergence. With these reference values we can say that 
the intraspecifi c diff erenƟ aƟ on occured prior to the barrier 
formaƟ on of the isthmus. However, we fi nd high interspecifi c 
divergence values, which many molecular systemaƟ c would 
see as evidence of the existence of many crypƟ c species, 
currently unknown. The paƩ ern found suggests a north-
south axis of reproducƟ ve isolaƟ on which corresponds to 
the West Indies and the Caribbean currents. Much of this 
intraspecifi c diff erenƟ aƟ on occurred aŌ er the closure of the 
isthmus of Panama. A very slow morphological evoluƟ on 
process is evident in the case of the species complex of 
Lepidochitona liozonis. The divergence of the COI gene 
sequences between Florida’s and Puerto Rico’s L. liozonis is 
14%, however, without showing morphological variaƟ ons 
between them. For the species complex Chiton tuberculatus, 
small variaƟ ons in the tegmentum sculpture between north 
and south Caribbean populaƟ ons, correspond to divergences 
greater than 5%. Our data support the hypothesis of an 
intense process of Caribbean speciaƟ on, following the 
closing of the isthmus. In chitons, which show examples of 
slow morphological evoluƟ on, the biochemical tools are 
parƟ cularly useful.

CÊÄ¥�Ù�Ä�®� M�¦®ÝãÙ�½/K�ùÄÊã� A��Ù�ÝÝ

MOLUSCOS DEL MAR PROFUNDO: DIVERSOS, 
DISTANTES, Y EXTREMOS

José H. Leal 
The Bailey-MaƩ hews NaƟ onal Shell Museum, 3075 Sanibel-

CapƟ va Road, Sanibel, FL 33957, USA; 
jleal@shellmuseum.org

The deep-sea is truly the last fronƟ er in ocean exploraƟ on: 
most of what we know about the ecology and systemaƟ cs 
of deep-sea organisms has been established in the last 
30–40 years, with a large number of striking advances taking 
place within the past ten years. The accidental discovery 
of hydrothermal vent ecosystems in the late 1970s may be 
regarded as one of the iniƟ al stages in a long succession of 
breakthroughs in modern deep-sea biological research. These 
breakthroughs comprise, among others, the descripƟ on 
of the diff erent communiƟ es and food webs based on 
chemosyntheƟ c bacteria. Unlike plants, which derive their 
energy from sunlight, chemosyntheƟ c bacteria thrive thanks 
to compounds present in seawater near hydrothermal vents, 
in areas where oil and gas seep from the seafl oor, and around 
the dead bodies of whales and corpses of other large marine 
animals. Mollusks are well-represented in these singular 

ecosystems: the presenter will discuss some of the most 
remarkable and biologically intriguing species, including some 
recently described ones.

MOLUSCOS DE AGUAS PROFUNDAS: DIVERSOS, DISTANTES 
Y EXTREMOS

Las aguas profundas son verdaderamente la úlƟ ma frontera 
en la exploración de los océanos: la mayor parte de lo 
que conocemos acerca de la ecología y sistemáƟ ca de los 
organismos de este ambiente, surgió en los úlƟ mos 30-40 
años, con numerosos y notables avances durante la úlƟ ma 
década. El descubrimiento fortuito de ecosistemas de fuentes 
hidrotermales a fi nales de los 1970s, puede considerarse 
como una de las etapas iniciales de una larga sucesión de 
avances en la invesƟ gación moderna de este medio. Estos 
descubrimientos incluyen, entre otros, la descripción de 
diferentes comunidades y redes trófi cas basadas en bacterias 
quimio-sintéƟ cas. A diferencia de las plantas, las cuales 
obƟ enen su energía de la luz del sol, como bacterias quimio-
sintéƟ cas que prosperan gracias a compuestos presentes en 
el entorno de las fuentes hidrotermales, en áreas en las que 
se fi ltra aceite y gas desde zonas débiles del piso marino y 
alrededor de cadáveres de ballenas y otros grandes animales 
marinos. Los moluscos están bien representados en este 
singular ecosistema: el conferencista disertará sobre algunas 
de estas notables e intrigantes especies, incluyendo algunas 
recientemente descritas.

CÊÄ¥�Ù�Ä�®� M�¦®ÝãÙ�½- K�ùÄÊã� A��Ù�ÝÝ

CARACOLES MARINOS VENENOSOS

Estuardo López -Vera 
Laboratorio de Toxinología Marina, InsƟ tuto de Ciencias 

del Mar y Limnología. Universidad Nacional Autónoma de 
México. Apartado Postal 70-305, México D.F. C.P. 04510; 

vera@cmarl.unam.mx

El uso de toxinas marina en especial las aisladas de 
caracoles marinos, en lo úlƟ mos 25 años han servido como 
herramientas moleculares para entender el funcionamiento 
de canales y/o receptores de membrana implicados en 
algunas patologías humanas. Es decir, estos canales iónicos 
son un diverso grupo de proteínas formadoras de poros que 
cruzan la membrana lipídica de las células y dejan pasar 
selecƟ vamente iones a través de esta barrera. El movimiento 
de iones es vital para procesos esenciales y fi siológicos, que 
van desde el control de la fuerza y duración de los laƟ dos 
cardiacos, a la regulación de la secreción de insulina por 
las células beta pancreáƟ cas. Las enfermedades causadas 
por mutaciones en los genes que codifi can las subunidades 
de estos canales iónicos o las proteínas reguladoras se les 
conoce como canalopaơ as
Una aproximación para poder entender el funcionamiento 
de estas canalopaơ as o bien de los diferentes subƟ pos 
de canales iónicos, es el uso de agonistas o antagonistas 



Annual Report, Volume 47 3

específi cos. Es en este punto donde las conotoxinas; 
toxinas aisladas de caracoles marinos pertenecientes a la 
Superfamilia Conoidea, han sido de gran interés dado al 
potente efecto que poseen y las aplicaciones farmacológicas 
derivadas del mismo.

POISONOUS MARINE SNAILS
In the last 25 years the use of marine toxins isolated from 
marine snails, has served as a molecular tool to understand 
membrane channel and/or receptor funcƟ on involved with 
some humans pathologies. That is, those ionic channels 
are a diverse group of proteins which form pores that cross 
the lipid membrane of cells and lets ions get in through 
that barrier. The movement of ions is essenƟ al and vital 
physiological processes ranging from control of the force 
and duraƟ on of the heartbeat and the regulaƟ on of insulin 
secreƟ on by the pancreaƟ c beta cells. Illnesses caused by 
mutaƟ ons of genes encoding subunits of these ion channels 
or regulatory proteins is known as channelopathies 
One approach to understanding the operaƟ on of these 
channelopathies or of diff erent ion channel subtypes, is the 
use of specifi c agonists or antagonists. It is at this point where 
the conotoxins; toxins isolated from marine snails, belonging 
to the superfamily Conoidea have been of great interest 
given the powerful eff ect they have and pharmacological 
applicaƟ ons derived from them.

CÊÄ¥�Ù�Ä�®� M�¦®ÝãÙ�½/K�ùÄÊã� A��Ù�ÝÝ

CEPHALOPODS IN LATIN AMERICA: FISHERIES, RESEARCH 
AND CHALLENGES

Unai Markaida  1

1Laboratorio de Pesquerías Artesanales, El Colegio de la 
Frontera Sur, 24500 Lerma, Campeche, México; umarkaida@

ecosur.mx

LaƟ na America is currently the leading world region of 
cephalopod landings. Despite this fact, most catches are 
driven by exportaƟ on and a comparaƟ vely liƩ le share is 
locally consumed. Research has been focused on species 
leading catches as Dosidicus gigas, Illex argenƟ nus and 
Octopus maya, although recently invesƟ gaƟ on has expanded 
to other species with minor economic weight. Current topics 
and challenges are discussed.

D�Ý�ÙÙÊ½½Ê/D�ò�½ÊÖÃ�Äã-C�Ùã�½/PÊÝã�Ù

OBSERVATION AND ESTABLISHMENT OF THE GONAD 
DEVELOPMENT STAGES IN POLYPLACOPHORA: Chiton 

(Chiton) ar  culatus A CASE STUDY

Quetzalli Yasú Abadia-Chanona  1*, Omar Hernando Ávila-
Poveda  2, Marcial Arellano-Marơ nez  1, Luis Miguel Flores -

Campaña  3

1 InsƟ tuto Politécnico Nacional, Centro Interdisciplinario de 
Ciencias Marinas, Av. InsƟ tuto Politécnico Nacional s/n, Col. 
Playa Palo de Santa Rita, C.P. 23096, La Paz, Baja California 

Sur, México; 1*q_yach18@yahoo.com.mx; 1arellano.marcial@
gmail.com

2 Universidad Tecnológica de Escuinapa, Mariano Rivas #50 
Col. Centro, C.P. 82400, Escuinapa, Sinaloa, México; oavila@

colombia.com 
3 Facultad de Ciencias del Mar, Universidad Autónoma de 
Sinaloa, Paseo Claussen s/n, C.P. 610, Mazatlán Sinaloa, 

México; lcampana@uas.edu.mx 

Usually, the reproducƟ ve cycle is described and defi ned by 
performing histology on gonad secƟ ons and determining 
gonad development stages (GDS). In polyplacophorans, the 
gonad is a simple structure compared to other mollusks. 
So simple that it funcƟ ons like one single follicle structured 
by a “follicular wall” mainly located toward the gonad’s 
ventral side, and a “follicular lumen” decentralized toward 
the gonad’s dorsal side. The exisƟ ng descripƟ ons of the 
reproducƟ ve cycle of several polyplacophoran have been 
done haphazardly on any gonad side (e.g., ventral or dorsal) 
without regard to the gonad’s anatomical structure. Thus, 
previous descripƟ ons may have erroneously established the 
GDS and, therefore, underesƟ mated the reproducƟ ve cycle. 
For a representaƟ on of “the whole follicle” (i.e., the enƟ re 
gonad), a panoramic observaƟ on of the gonad (i.e., from the 
ventral to the dorsal side) has to be performed, considering 
the reproducƟ ve physiological process (i.e., formaƟ on, 
development, maturaƟ on, and spawning of gametes). Since 
the gametes are formed in the gonad’s ventral side, in turn, 
they will develop and move toward the gonad’s dorsal side, 
where, fi nally, the mature gametes reach the gonoducts 
for their expulsion to the environment. Given the above, 
it is elemental to standardize the method of observaƟ on 
and establishment of GDS in polyplacophorans. Thus, in 
this study and for the fi rst Ɵ me, a protocol was established, 
which considers the physiological process of the gamete and 
the complete structure of the gonad. As a result, a paƩ ern 
template for the observaƟ on of the gonad’s histological 
characterisƟ cs for males and females, and qualitaƟ ve 
graphical diagrams to visualize each GDS were generated. 
Finally, fi ve stages of gonadal development were established 
and described: I–gametocytogenesis, II–development, 
III–mature, IV–spawning, V–rest or recovery.
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S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-PÊÄ�Ä�®�/OÙ�½ PÙ�Ý�Äã�ã®ÊÄ

NI SON TODOS LOS QUE ESTÁN, NI ESTÁN TODOS LOS QUE 
SON, 

DIVERSIDAD MALACOLÓGICA DE DOS ÁREAS PROTEGIDAS 
DEL GOLFO DE MÉXICO.

Luis Gabriel Aguilar -Estrada  1 y Deneb OrƟ gosa  2

1 Facultad de Ciencias, Universidad Nacional Autónoma 
de México Av. Universidad 3000, Circuito Exterior S/N 

Delegación Coyoacán, C.P. 04510 Ciudad Universitaria, D.F. 
México; lg.aguilarestrada@gmail.com

2 Departamento de Biología, Facultad de Ciencias del Mar 
y Ambientales, Universidad de Cádiz, Polígono del Rio  San 

Pedro s/n, Apartado 40, 11510 Puerto Real (Cádiz), España; 
jazmindeneb@hotmail.com

La plataforma conƟ nental del Golfo de México posee 
formaciones arrecifales, y aunque varíen en extensión, se les 
puede encontrar prácƟ camente frente a todos los estados 
costeros. En la sección SW del golfo de México se localiza el 
Parque Nacional Sistema Arrecifal Veracruzano (PNSAV), con 
una superfi cie de 52,238 ha, frente a la costa del Estado de 
Veracruz. Está consƟ tuido por un complejo de 23 arrecifes, 
todos ellos de forma alargada en dirección NE-SW, algunos 
de ellos costeros y otros hasta a 20 km de distancia de la 
costa. En la sección SE del golfo de México se localiza el 
Banco de Campeche, en donde está ubicado el Parque 
Nacional Arrecife Alacranes (PNAA), frente al Estado de 
Yucatán formado por un único arrecife de forma elípƟ ca Ɵ po 
atolón con una superfi cie de 333,700 ha, y con su región más 
cercana a la costa a 50 km. 
A través de una búsqueda bibliográfi ca se registraron más 
de 500 especies representantes de cinco clases de moluscos: 
Bivalvia, Polyplacophora, Scaphopoda, Cephalopoda y 
Gastropoda, esta úlƟ ma con la mayor riqueza para ambos 
arrecifes. El análisis de la malacofauna entre localidades 
mostró que las especies exclusivas de cada localidad fueron 
352 para el PNAA y 419 para el PNSAV, mostrando que el 
20% de las especies han sido registradas en ambos arrecifes. 
En los cuales destaca la falta de especies de tallas pequeñas 
(micromoluscos) o sin estructuras rígidas (nudibranquios), 
así como la falta de registros de especies de importancia 
económica u ornamental en los trabajos más recientes.

IS EVERYBODY THERE? MALACOLOGICAL DIVERSITY OF TWO 
MARINE PROTECTED AREAS FORM THE GULF OF MÉXICO 

The conƟ nental shelf of the Gulf of México has several reef 
formaƟ ons of diff erent sizes scaƩ ered along almost all the 
coast of México. The Marine Park Veracruz Reef System 
(PNSAV, acronym in Mexico), with an area of 52,238 ha, is 
located in the SW secƟ on of the Gulf of México, in front of 
the Veracruz State. It consists of a complex of 23 elongated 
NE-SW reefs, some coastal and others up to 20 km away 
from the coast. At the SE secƟ on of the Gulf of México and 

considered as part of the Campeche Bank, is located the 
Alacranes Reef NaƟ onal Park (PNAA acronym in Mexico), a 
single ellipƟ cal atoll shape reef, with an area of 333.700 ha, 
and its nearshore region 50 km.
By using a literature search we recorded more than 
500 species from fi ve classes of molluscs: Bivalvia, 
Polyplacophora, Scaphopoda, Cephalopoda, and Gastropoda, 
the last of which had the highest richness. The analysis 
showed that 352 species from the PNAA and 419 from the 
PNSAV where unique and only the 20% of the species have 
been recorded in both reefs. For both parks highlights the 
lack of species of small sizes (micromolluscs) or without rigid 
structures (nudibranchs), and the absence of economic or 
ornamental species of importance in the most recent works.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
C�Ùã�½/PÊÝã�Ù

MALACOFAUNA OF ZIHUATANEJO GUERRERO ROCKYSHORE 
AT MEXICAN TROPICAL PACIFIC COASTS: PRELIMINARY 

RESULTS

Luis Gabriel Aguilar -Estrada  1, IveƩ e Ruíz  Boijseauneau 1 and 
Dení Rodríguez  1

1Facultad de Ciencias, UNAM Av. Universidad 3000, Circuito 
Exterior S/N Delegación Coyoacán, C.P. 04510 Ciudad 

Universitaria, D.F. México lg.aguilarestrada@gmail.com; irb@
ciencias.unam.mx; denirodriguez@ciencias.unam.mx 

The interƟ dal rocky shore is an ecosystem where a complex 
assembly of macroalgae and invertebrates, where they 
perform diff erent interacƟ ons, in addiƟ on to the macroalgae 
main role providing substrate and shelter. In this prospecƟ ve 
study were collected randomly interƟ dal molluscs in two 
locaƟ ons, “El Palmar” and “Las Gatas” beach in Zihuatanejo, 
Gro. The total number of specimens collected were 142 
molluscs of Gastropoda and Polyplacophora classes, with a 
total richness of 33 species, 18 species of gastropods and two 
species of chitons for “El Palmar” beach and 19 species of 
gastropod and three species of chitons for “Las Gatas” beach. 
A complete list of molluscs species for both areas is included 
here, noƟ ng that the gastropod had higher abundance and 
richness when comparing the two localiƟ es. The malacofauna 
analysis between locaƟ ons showed that the exclusive species 
for each locality were 12 in “El Palmar” and 14 for “Las 
Gatas”. Thus the most diverse site was “Las Gatas” (H ‘= 2.64 
bits / ind.), although the value of “El Palmar” (H’ = 2.43 bits / 
ind.) had no signifi cant diff erence (t = 0.50 p <0.05). The most 
abundant species were Scurria mesoleuca (17 specimens) 
for “Las Gatas” and Collisella turveri (22 specimens) for “El 
Palmar”, represenƟ ng 20.7% and 35.4% respecƟ vely of the 
total abundance. Of the 33 species found 19 have been 
reported previously in the coast of Guerrero, and the other 
14 are new records for the area; however, these species have 
been found by other authors along the Pacifi c coast.
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MÊ½çÝ�ÊÝ �� þÊÄ�Ý �ÊÝã�Ù�Ý/IÄã�Ùã®�®�½-PÊÄ�Ä�®�/OÙ�½ 
ÖÙ�Ý�Äã�ã®ÊÄ

DIVERSITY AND DISTRIBUTION OF FAMILY COLUMBELLIDAE 
(CLASS: GASTROPODA) IN ROCKY INTERTIDIAL ZONE AT 

GUERRERO, MÉXICO.

Omar A. Ahumada-Marơ nez , Rafael Flores -Garza , Pedro 
Flores-Rodríguez  and Alma R. Castrejón-Ríos 

Universidad Autónoma de Guerrero. Unidad Académica 
de Ecología Marina. Laboratorio de Ecología Costera y 

Sustentabilidad. Gran Vía Tropical No. 20, Fraccionamiento 
Las Playas, Acapulco, Guerrero. C.P. 39390. Tel y Fax (01744) 
4-83-27-80; ahumadamtz3@gmail.com; acua_uag@yahoo.

com
In the state of Guerrero marine diversity is poorly known, a 
fact that’s been reported by Conabio. The COLUMBELLIDAE 
Family is an important part of this diversity. Due to species 
richness and abundance, has been reported as representaƟ ve 
of the rocky interƟ dal zone by other research. The work was 
carried out in the rocky interƟ dal of 21 sites in the three 
coastal regions of the state of Guerrero. The objecƟ ves were: 
Have a list of species of the family COLUMBELLIDAE, analyze 
the community structure based on the determinaƟ on of 
abundance, simple dominance and analyze the structure 
sizes, esƟ mate indices H ‘and J’ and the degree occurrence 
of species. The sampling area was 10 m2 per site. 4766 
organisms were analyzed. We idenƟ fi ed 21 species. 
Columbella fuscata was recorded as the most dominant 
species, and Columbella major with the larger size. H ‘= 2,517 
bits / individuals and J’ = 0.573. Species diversity is high 
and corresponds to that expected in the area. We report as 
representaƟ ve species of the Family Columbellidae to the 
coasts of Guerrero to: Columbella fuscata, Mitrella ocellata, 
Anachis (C.) nigrofusca and Mitrella xenia. New records for 
the state of Guerrero were Anachis (G.) hilli and Anachis (P.) 
gaskoini.

S®ÃÖÊÝ®Ê ¿H��®� �ÌÄ�� ò� ½� M�½��Ê½Ê¦°�?: ½� ò®Ý®ÌÄ �� ½ÊÝ 
�Ýãç�®�Äã�Ý/T«� ¥çãçÙ� Ê¥ M�½��Ê½Ê¦ù: � Ö�ÙÝÖ��ã®ò� ¥ÙÊÃ 
M�½��Ê½Ê¦ù Ýãç��ÄãÝ-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
B®Ê�®ò�ÙÝ®��� 
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In order to assess the polyplacophoran diversity present 
in Mexican coasts, a review of specimens of the Class 
Polyplacophora was conducted in this work. The specimens 
came from two Mexican biological collecƟ ons of the 
Universidad Nacional Autónoma de México (UNAM) and fi eld 
material of one laboratory from the InsƟ tuto de Ciencias 
del Mar y Limnología-UNAM; also the informaƟ on about 
chitons was compiled from nine U.S. biological collecƟ ons. 
A specialized literature review was carried out too. A total 
of 138 species and one subspecies were found, of which 
118 species and one subspecies were found as records in 
the biological collecƟ ons and 20 were compiled from the 
literature. Both coasts of México were represented in the 
present analysis, with the following states on the Pacifi c 
coast: Baja California Norte, Baja California Sur, Sonora, 
Sinaloa, Nayarit, Jalisco, Colima, Michoacán, Guerrero and 
Oaxaca, and from the AtlanƟ c coast: Veracruz, Campeche, 
Yucatán and Quintana  Roo. The Pacifi c coast was the best 
represented, with 111 species, meanwhile the AtlanƟ c coast 
had 29 species. This work adds 20 species of chitons to 
known Polyplacophora of México, fi ve of them from Mexican 
biological collecƟ ons and the other 15 species coming from 
specimens that have been referred to collecƟ ons in the USA. 
This work is an eff ort to gather informaƟ on from valid names 
and synonyms of the species known so far in México, in 
order to set a precedent to avoid bias in the actual number 
of recorded chitons in this country. Part of the reviewed 
literature has not been referred to in other publicaƟ ons or 
databases available, so that the integraƟ on of the species 
listed in this literature to the inventory of Polyplacophora of 
México and the informaƟ on associated with the record of the 
species give relevance to this study.

SISTEMÁTICA Y PATRONES DE DIVERSIDAD DE LOS 
POLIPLACÓFOROS EN MÉXICO

En este trabajo se realizó una revisión de ejemplares de 
la Clase Polyplacophora resguardados en dos colecciones 
biológicas mexicanas de la Universidad Nacional Autónoma 
de México y material de campo de un laboratorio del 
InsƟ tuto de Ciencias del Mar y Limnología (UNAM), además 
se compiló la información proveniente de nueve colecciones 
biológicas estadounidenses. Se realizó la revisión del 
material bibliográfi co especializado disponible que presentó 
avances en el estudio de los poliplacóforos en México. Se 
encontró un total de 138 especies y una subespecie, de las 
cuales 118 especies y una subespecie fueron extraídas de 
los registros de colecciones y 20 se documentaron a parƟ r 
de la literatura. En este análisis estuvieron representados 
los dos litorales de México, con las siguientes enƟ dades 
federaƟ vas de la costa del Pacífi co: Baja California, Baja 
California Sur, Sonora, Sinaloa, Nayarit, Jalisco, Colima, 
Michoacán, Guerrero, Oaxaca, y por la costa del AtlánƟ co: 
Veracruz, Campeche, Yucatán y Quintana  Roo, siendo el 
litoral Pacífi co el mejor representado, con 111 especies, 
mientras que el litoral AtlánƟ co tuvo 29 especies. Este trabajo 
adiciona 20 especies a lo que ya se conocía de la fauna 
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de poliplacóforos en México: cinco a parƟ r de material de 
colecciones mexicanas y 15 más de material resguardado en 
colecciones estadounidenses. Este trabajo es un esfuerzo por 
recopilar la información de nombres válidos y sinonimias de 
las especies conocidas hasta ahora en México, con el fi n de 
sentar un precedente para evitar sesgos en el número real 
de quitones registrados en futuros trabajos dentro del país. 
Parte de la literatura consultada se ha clasifi cado como del 
Ɵ po �gris� ya que no se encontraron referidas en bases de 
datos disponibles para su consulta, por lo que la integración 
de esta bibliograİ a al inventario de poliplacóforos de México 
y la información asociada a su registro hacen relevante el 
presente estudio.

S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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Erika Alarcón-Chavira  1, Martha Reguero  1, Arturo Toledano-
Granados 2 and Vivianne Solís-Weiss  2

1Universidad Nacional Autónoma de México. InsƟ tuto de 
Ciencias del Mar y Limnología. Laboratorio de Malacología. 

Apdo. Postal 70-305, México 04510, D. F; ekaachavira@gmail.
com; reguero@cmarl.unam.mx

2Universidad Nacional Autónoma de México. InsƟ tuto de 
Ciencias del Mar y Limnología. Unidad Académica Sistemas 
Arrecifales. Av. Niños Héroes S/N. Puerto Morelos, 77580, 

Quintana  Roo, México, toledano@cmarl.unam.mx; solisw@
cmarl.unam.mx

The state of Quintana  Roo is in the Mexican porƟ on of the 
Caribbean Sea. It has numerous appropriate environments 
for the establishment of chitons, from rocky shores to 
coralline substrates associated with the Mesoamerican 
Barrier Reef System.
This paper aims to contribute to the knowledge of the 
species richness of polyplacophorans at the coastal zone 
of the state of Quintana  Roo, México, taking into account 
the informaƟ on from two samplings conducted in the area 
of Mahahual in the years 2007 and 2008; and four more in 
the area of Puerto Morelos in 2010, 2011, 2012 and 2013. 
Individuals belonging to the Polyplacophora, order Chitonida, 
represented by the families Acanthochitonidae, Chitonidae, 
Ischnochitonidae and Tonicellidae were found. A total of 
seven genera and 16 species were recorded, fi ve of which are 
new records parƟ cularly for the state of Quintana Roo and for 
México in general.

NUEVOS REGISTROS DE QUITONES (MOLLUSCA: 
POLYPLACOPHORA) EN QUINTANA ROO, MÉXICO

El estado de Quintana  Roo se encuentra en la porción 
mexicana del Mar Caribe, en este estado se encuentran 
numerosos ambientes apropiados para el asentamiento de 
los quitones, desde escolleras rocosas hasta superfi cies de 
coral asociadas al Sistema Arrecifal Mesoamericano.

El presente trabajo Ɵ ene como propósito contribuir al 
estado del conocimiento de la riqueza de especies de 
poliplacóforos de la zona costera del estado de Quintana  Roo, 
México. Se revisó material biológico de algunas campañas 
de invesƟ gación sobre invertebrados de ese estado, que 
consisƟ eron de dos muestreos realizados en el área de 
Mahahual en los años 2007 y 2008; y cuatro más realizados 
en el área de Puerto Morelos en los años 2010, 2011, 2012 y 
2013. Se encontraron individuos de la Clase Polyplacophora, 
incluidos dentro del orden Chitonida, representado 
por cuatro familias: Acanthochitonidae, Chitonidae, 
Ischnochitonidae y Tonicellidae. Se registraron siete géneros 
y 16 especies, de las cuales cinco corresponden a nuevos 
registros para el estado de Quintana Roo.

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
AÃ�Ù®��Ý
/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� AÃ�Ù®��Ý-C�Ùã�½/PÊÝã�Ù
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Aspects of the reproducƟ ve biology of Octopus hubbsorum 
from the coast of Oaxaca, Mexico, were analysed. A total 
of 998 specimens of mantle length ranging from 40-220 
mm were obtained from catches of arƟ sanal fi sheries 
during the period of January 2011 to December 2012. The 
reproducƟ ve acƟ vity was assessed using gonad histology, 
oocyte development, maximum oocyte size, maturity, and 
gonadosomaƟ c index. A higher complexity in size-at-maturity 
was found, especially in females, suggesƟ ng that the two 
sizes may represent two diff erent growth cohorts at breeding. 
The maximum observed potenƟ al fecundity was esƟ mated 
at 22,447–545,444 oocytes. Maturing oocyte size–frequency 
distribuƟ on was polymodal, and the spawning season is 
extended over more than 6 months with two reproducƟ ve 
peaks. These two results are indicaƟ ng that O. hubbsorum 
has an asynchronic ovulaƟ on and, therefore, that it is an 
intermiƩ ent terminal spawner. The presence of a constant 
mature populaƟ on may be related to generally warm 
condiƟ ons during most of the year. The results idenƟ fi ed 
the coast of Oaxaca as an important area for O. hubbsorum 
spawning in the eastern tropical Pacifi c.
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S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
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Los estudios de la fauna malacológica son de uƟ lidad para 
la realización de estudios específi cos, entre los cuales se 
destacan el conocimiento de la diversidad de un medio 
en parƟ cular. Este trabajo tuvo como objeƟ vo ampliar el 
conocimiento de la malacofauna de fondos blandos del Golfo 
de Paria, durante los años 2005-2006 en la época de sequía 
y lluvia. Las muestras fueron colectadas con la ayuda de una 
draga Petersen de 0,14 m² a bordo de una embarcación, a 
profundidades entre 5 y 50 m. El material fue depositado en 
un tamiz con malla de 1 mm de abertura, y los organismos 
retenidos fueron preservados en formalina al 10%. Se colectó 
un total de 107 ejemplares pertenecientes a las clases 
Bivalvia con 77 individuos, 14 especies, 4 órdenes, 9 familias 
y 9 géneros, y la clase Scaphopoda con 28 especímenes y 8 
especies, los cuales sólo estuvieron presentes en la época 
de verano, siendo Codalus greenlawi con 18 organismos el 
más abundante. En esta misma época, para los bivalvos la 
especie Nucula aeegensis y el género Nuculana fueron los 
que presentaron el mayor número de individuos. En la época 
de lluvia, disminuyo el número de organismos con un total 
de 40, pertenecientes sólo a la clase Bivalvia, contenidos en 9 
familias y 14 especies, de las cuales, Tellina sybariƟ ca con 14 
organismos y Nuculana concentrica con 10 ejemplares fueron 
las más abundantes. En el Golfo de Paria se observó baja 
abundancia de organismos y de especies, para las dos épocas 
estudiadas (sequía y lluvia), lo cual pudiera estar relacionado 
con la resuspensión de sedimentos que existe en el área 
por la infl uencia de las aguas de la desembocadura del río 
Orinoco, lo cual perjudica el establecimiento de muchas 
especies bentónicas.

S®ÃÖÊÝ®Ê G�ÄÌÃ®�� �� ÃÊ½çÝ�ÊÝ/MÊ½½çÝ��Ä G�ÄÊÃ®�Ý-
C�Ùã�½/PÊÝã�Ù
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The limpet Fissurella virescens is a sedentary organism; it is 
fairly abundant in the rocky shores of the Eastern tropical 
Pacifi c. It is assumed that many marine invertebrate species 
with wide geographic distribuƟ on have low levels of geneƟ c 
diff erenƟ aƟ on. Diff erent environmental factors infl uence 
populaƟ on connecƟ vity, increasing diff erenƟ aƟ on. The goal 
of the present study was to esƟ mate the geneƟ c diversity and 
diff erenƟ aƟ on of seven populaƟ ons of F. virescens.
A total of 210 live individuals were collected from seven 
populaƟ ons, six from México (Mazatlán Bay, Isla Isabel, 
Banderas Bay, Chamela Bay, Cuastecomate and Ixtapa) and 
one from Panama (Veracruz beach). ExtracƟ ons of DNA were 
made using 0.04 g of foot Ɵ ssue. Three ISSR’s primers were 
generated and evaluated in acrylamide gels. GeneƟ c diversity 
was calculated with three esƟ mators: polymorphic loci (Lp), 
expected heterozygosity (He) and Bayesian heterozygosity 
(HB). Diff erenƟ aƟ on was inferred with the Weis and 
Cockerham esƟ mator (θ), the Bayesian index (θB) and Nei’s 
geneƟ c distance (D).
We amplifi ed 76 ISSR’s fragments. The diversity values (Lp = 
100%, He = 0.3180) and geneƟ c diff erenƟ aƟ on (θ = 0.2935) 
were high, indicaƟ ng that populaƟ ons have low connecƟ vity. 
Based on Nei’s geneƟ c distance 4 groups were formed, 
and they don’t correspond to their geographic distribuƟ on 
as expected. It is assumed that the short larval duraƟ on, 
geographic distance and ocean currents infl uence the 
populaƟ ons’ diversity of this species.
MÊÙ¥ÊÃ�ãÙ°�/MÊÙÖ«ÊÃ�ãÙù-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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PACIFIC

Arizbeth Alonso-Domínguez  a, Eduardo Ríos-Jara  b and Ofelia 
Vargas -Ponce  c

1Laboratorio de Ecosistemas Marinos y Acuicultura. 
2Laboratorio de SistemáƟ ca Vegetal, IBUG. Centro 

Universitario de Ciencias Biológicas y Agropecuarias, 
Universidad de Guadalajara. Camino Ramón Padilla Sánchez  
#2100 NexƟ pac, Zapopan, Jalisco, México. C.P. 45110. aariz.
alonso08@gmail.com, bedurios@cucba.udg.mx, covargas@

cucba.udg.mx

The study of morphological variaƟ on is important to 
understand the evoluƟ on and ecology of a species. The 
shells of mollusks may be very variable due to environmental 
condiƟ ons. Most mulƟ variate methods used to analyze 
morphological variaƟ ons tend to bias informaƟ on as they 
are aff ected by the size of the individuals. To minimize this 
problem, several methods have been proposed based on 
Landmarks and on Fourier Ellipses. 
The gastropod Fissurella virescens is common in the 
rocky shores of the eastern tropical Pacifi c. The goal of 
this study was to analyze morphometric diff erences of F. 
virescens shells using diff erent methods. A total of 270 live 
individuals were collected from seven locaƟ ons, six from 
México (Mazatlán, Isla Isabel, Banderas Bay, Chamela, 
Cuastecomate and Ixtapa) and one from Panama (Veracruz 
beach). The shells were analyzed with classic methods, 
geometric morphometrics and Fourier Ellipses. We applied 
PERMANOVAs and Canonical Discriminant Analysis to 
determine the existence of signifi cant diff erences between 
populaƟ ons. 
The results of the three methods were diff erent. Signifi cant 
diff erences were recognized with two of the three methods in 
shells shape between populaƟ ons, however these diff erences 
were infl uenced by Ixtapa populaƟ on. Either method was 
able to discriminate eff ecƟ vely between populaƟ ons, 
discriminaƟ on values ranged between 65% and 45%, which 
suggests that the shape is very consistent as has been 
documented in other species of mollusks. We conclude that 
F. virescens shells do not change much between populaƟ ons 
and that these variaƟ ons are subject to environmental 
condiƟ ons.

S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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Chiton arƟ culatus is an endemic chiton in the Mexican 
Pacifi c. This work describes, for fi rst Ɵ me, the epibionts 
that have been observed on and in the valves of this 
species. The chitons studied are from the state of Guerrero, 
Mexico, and were obtained in areas of high wave acƟ vity 
and erosion. We observed over 400 epibionts from a single 
chiton. The epibionts are from two kingdoms: ProƟ sta 
(two morphotypes) and Animalia (nine morphotypes). The 
animalian morphotypes are represented by fi ve phyla: 
Arthropoda, Bryozoa, Annelida, Chordata and Mollusca, 
which correspond to fi ve classes and at least three families. 
The molluscan epibionts will be discussed in detail.

EPIBIONTES DEL POLIPLACÓFORO CHITON ARTICULATUS
Chiton arƟ culatus es un quiton endémico del Pacífi co 
Mexicano. Este trabajo describe, por primera vez, los 
epibiontes que han sido observados sobre y dentro de las 
valvas de esta especie. Los quitones estudiados provienen 
del estado de Guerrero, México, y fueron obtenidos en áreas 
de alta acƟ vidad de oleaje y erosión. Observamos cerca de 
400 epibiontes en un solo quiton. Los epibiontes pertenecen 
a dos reinos: ProƟ sta (dos morfoƟ pos) y Animalia (nueve 
morfoƟ pos). Los morfoƟ pos de Animalia se distribuyen 
en cinco phyla: Arthropoda, Bryozoa, Annelida, Chordata 
y Mollusca, corresponden a cinco clases y al menos tres 
familias. Los moluscos epibiontes serán discuƟ dos en detalle.
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Here we studied two species of endemic polyplacophorans 
from the Mexican Pacifi c: Chiton arƟ culatus and Chiton 
albolineatus. Besides being a dominant species with high 
populaƟ on densiƟ es in interƟ dal communiƟ es in the 
Mexican tropical Pacifi c, they are a local food source. There 
is uncertainty in relaƟ on to their reproducƟ ve paƩ ern, since 
for C. arƟ culatus there are three reported reproducƟ ve 
types: dioecious, facultaƟ ve dioecious, where males diff er 
from females that have not yet reached sexual maturity, 
and hermaphrodites (not known whether facultaƟ ve or 
simultaneous). In the case of C. albolineatus, it has only been 
included in the second type.
This study aims to extend the knowledge of the reproducƟ ve 
anatomy of both species, for which we used specimens 
obtained at diff erent Ɵ mes from six locaƟ ons in Guerrero, 
México: Ojo de Agua; Las Gatas; Playa Poseidón, Caleta; 
Parque de la Reina, Muelles; Las Salinas and Punta 
Maldonado. For both species, we analyzed the structure 
sizes and weights; the relaƟ onship between the size of the 
gonad with respect to the body; the soŌ  structures (number 
of ctenidia, posiƟ on and morphology of nephidriopores or 
nephidria apertures and gonopores or gonad apertures) were 
correlated with the size and the sex. Signifi cant diff erences 
between the sizes and weights of chitons according to the 
locaƟ on and Ɵ me of year were found. It was determined that 
the amount of ctenidia increases as the size of the specimen, 
but with no specifi c raƟ o. UnƟ l now the study of the pores is 
a tool that helps but can not determine the sex of chitons.

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
AÃ�Ù®��Ý-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
P�ÝØç�Ù°�Ý

CHARACTERIZATION OF THE FISHERY OF GREEN OCTOPUS 
(OCTOPUS HUBBSORUM)

IN THE MEXICAN CENTRAL PACIFIC

Carlos Alberto Amezcua-Gómez , Sergio Fabián Cisneros 
Gaytán 
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Manzanillo, Col. México;

carlos.amezcua@inapesca.sagarpa.gob.mx
The green octopus (Octopus hubbsorum) is a target species 
in the coastal fi sheries of the Central Mexican Pacifi c, whose 
captures have increased from the year 1944 to 2008. There 
are no management measures in this area for this species. 
The green octopus is distributed from the Gulf of California 
to the coast of Oaxaca in México, it is a benthic species of 
inter-subƟ dal areas up to 30 m deep. This work has the 
objecƟ ve of make a diagnosis of the commercial catch of 
this species, using commercial informaƟ on of the fi shing 
cooperaƟ ves during two years, and also monthly samplings 
were performed, recording: type of boat, fi shing gear, dive 
type and length of Ɵ me, fi shing areas, daily catch per fi sher 
and monthly catch per fl eet. Data on each organism was 
taken: total and mantle length, weight, sex, gonad maturity. 
As a result of this study a total of 2,928 organisms were 
sampled; the sex proporƟ on was 1,075 females per male. The 
abundance increased between May and August; during these 
month the number of fi shermen doubles. The capture of the 
octopus is mainly on organisms of 200 to 600 g, therefore 
organisms are being captured as juvenile of reproducƟ vely 
unfi t, and there is a strong preference for certain fi shing 
locaƟ ons.

S®ÃÖÊÝ®Ê B®ò�½ò®�/B®ò�½ò®� Ê¥ ã«� AÃ�Ù®��Ý-C�Ùã�½/PÊÝã�Ù

INVENTARIO Y ABUNDANCIA RELATIVA DE LOS BANCOS DE 
OSTIÓN DE ROCA (CRASSOSTREA IRIDISCENS) EN LA COSTA 

DE JALISCO, MÉXICO.

Carlos Alberto Amezcua-Gómez 
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El osƟ ón de roca, Crassostrea iridescens de la familia Ostreidae. 
Es un molusco de concha relaƟ vamente grande, comúnmente 
15 cm. puede medir hasta 25 cm, es robusta y engrosa con la 
edad, muy irregular y desigual. Su distribución va del Golfo de 
California hasta Perú. La pesca del osƟ ón de roca se capturaba 
por buceo libre y hoy en día con equipo semiautónomo 
(compresor, manguera, visor y aletas) más el uso de barretas 
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para desprender la concha de los fondos rocosos. La talla 
mínima de extracción es de 70 mm de longitud total. Hasta 
hace aproximadamente tres años, la producción de osƟ ón en 
la costa de Jalisco generaba buenos ingresos a pescadores y su 
familia, el aumento del esfuerzo pesquero ha puesto en riesgo 
los bancos ostrícolas por sobreexplotación. Los pescadores 
propusieron auto-vedarse por dos años ya que el recurso 
estaba eminentemente sobreexplotado. El objeƟ vo de este 
estudio fue el seguimiento de esta veda para constatar su 
efecƟ vidad. Se hizo un inventario de los principales bancos 
ostrícolas por medio del geoposicionamiento del banco y se 
registró la abundancia relaƟ va por medio de transectos. Como 
resultado de este estudio se observó en casi todos los bancos 
ostrícolas pesca clandesƟ na, mortalidad masiva y cada banco 
presenta una problemáƟ ca muy parƟ cular de acuerdo a su 
ubicación. Así se concluye que la veda impuesta produjo la 
recuperación de algunos bancos, aun cuando no fue respetada 
en la Costa Sur del Estado y en la Costa Norte, los organismos 
presentaron un bajo reclutamiento.

D�Ý�ÙÙÊ½½Ê/D�ò�½ÊÖÃ�Äã-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

CONDICIONES EMBRIONARIAS PARA LA ECLOSION EN 
CAPSULAS DEL GASTROPODO CREPIPATELLA DILATATA
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La reproducción en invertebrados marinos puede incluir 
la formación, por parte de la hembra, de estructuras 
envolventes de los embriones y la incubación İ sica de 
ellos. En gastrópodos, el encapsulamiento de embriones 
es una estrategia reproducƟ va frecuente y suele presentar 
caracterísƟ cas especie-específi ca, parƟ cularmente 
relacionado al período incubatorio y a los mecanismos de 
eclosión. Este estudio pretende idenƟ fi car las caracterísƟ cas 
del contenido embrionario, que expliquen el momento 
en que ocurre la eclosión en cada capsula de una 
postura. Lo anterior, en función a que capsulas hermanas, 
eclosionan a diferentes Ɵ empos. Para esto, se uƟ lizaron 
capsulas de C. dilatata en estadío avanzado, mantenidas 
individualmente en mini-acuarios con agua de mar fi ltrada 
y aireada previamente. Diariamente se cambió el agua y las 
capsulas fueron monitoreadas hasta su eclosión. En cada 
capsula eclosionada, se idenƟ fi có el número de individuos 
metamorfoseados y no-metamorfoseados, la longitud de 
cada embrión y la biomasa total encapsulada. Cuando el 60% 
de las capsulas de cada postura eclosionaron, las restantes 
capsulas no-eclosionadas fueron abiertas para cuanƟ fi car 
la condición embrionaria. Los resultados muestran que 
el Ɵ empo de eclosión capsular por postura es variable, 

superando al Ɵ empo inverƟ do por la madre en el proceso 
de postura. Se idenƟ fi caron diferencias signifi caƟ vas en 
el número y porcentaje de embriones metamorfoseados 
entre capsulas eclosionadas y no-eclosionadas. En 
promedio, el porcentaje de metamorfoseados fue de 
94% y 40% para capsulas eclosionadas y no-eclosionadas, 
respecƟ vamente. Por otra parte, se idenƟ fi có una biomasa 
encapsulada mínima al momento de la eclosión de 0.4 mg 
por capsula. Igualmente, la longitud media de los juveniles 
metamorfoseados fue de 1.34 ± 0.2 mm. Lo anterior, 
sugiere que la eclosión esta comandada por los embriones 
encapsulados, requiriéndose de una biomasa eclosionante, 
un porcentaje de individuos metamorfoseados y un tamaño 
de juveniles mínimo, para que el proceso de eclosión sea 
exitoso.
Financiado por Fondecyt 1141052 y Beca de Doctorado 
Nacional Conicyt-Chile.
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El presente trabajo aborda el estudio de la estructura 
comunitaria de los moluscos gasterópodos de Isla Socorro, 
Archipiélago de Revillagigedo, México. El muestreo fue realizado 
durante el periodo del 20 de agosto al 6 de sepƟ embre del 2008. 
Se realizaron catorce buceos acumulando un total de 328 h/
hombre de recolecta. Se recolectaron 320 individuos, los cuales 
pertenecen a 19 familias, 23 géneros y 33 especies. Las especies 
más abundantes en orden descendiente fueron Cerithium 
maculosum, Plicopurpura columellaris y Turbo funiculosus. Las 
familias con mayor riqueza fueron Conidae y Muricidae con 
seis especies cada una. Las localidades con mayor diversidad 
fueron Bahía Vargas  Lozano y Playa El Barquito. Los índices de 
diversidad obtenidos de toda la isla fueron Shannon de 3.76 y 
Simpson 0.13. La estructura de las comunidades de moluscos 
está relacionada con los siƟ os de muestreo, y posiblemente sea 
muy afectada por las corrientes, huracanes y vientos propios 
de la zona de muestreo.
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GASTROPODA FROM SOCORRO ISLAND, REVILLIGIGEDO 
ARCHIPIELAGO, MÉXICO

This work details the community structure of the 
gastropod molluscs on Socorro Island in the Revillagigedo 
Archipelago, México. The samples were collected from 
August 20th to September 6th of 2008. We made fourteen 
dives accumulaƟ ng 328 hours per man. We collected 
320 specimens that belong to 19 families, 23 genera and 
33 species. The most abundant species were Cerithium 
maculosum, Plicopurpura columellaris and Turbo funiculosus. 
The families with highest species richness values were 
Conidae and Muricidae, with six species each one. The 
localiƟ es with highest diversity index values were Bahía 
Vargas  Lozano and Playa el Barquito. Diversity index of 
Shannon for the whole island were 3.76 and Simpson index 
was 0.13. The community structure is related with sampling 
site and probably highly aff ected by currents, hurricanes and 
winds.

S®ÃÖÊÝ®Ê IÄ�®���ÊÙ�Ý AÃ�®�Äã�½�Ý: çÄ� Ý°Äã�Ý®Ý/MÊ½½çÝ»Ý 
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MASCULINIZACIÓN DE HEMBRAS EN STRAMONITA 
HAEMASTOMA FLORIDANA (CONRAD, 1837) (GASTROPODA) 
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La mayoría de los moluscos son bioindicadores por excelencia 
de ciertas sustancias dañinas para el ambiente. Un ejemplo 
de estas sustancias son los compuestos organoestanicos 
o ciertos metales pesados y biocidas que son descargados 
muchas veces en el medio marino. El término imposex es 
uƟ lizado para señalar la aparición de caracteres sexuales 
masculinos en hembras por la exposición de tribuƟ l-estaño 
(TBT) y dicho fenómeno puede presentarse en diversas 
especies tanto de invertebrados como vertebrados. Se 
hicieron 5 recolectas a lo largo de Veracruz, México, para 
comparar que tanto se ha propagado el fenómeno de 
imposex. La primera recolecta fue de 86 individuos de 
Stramonita haemastoma fl oridana (Conrad, 1837) sobre 
una escollera natural en Playa Paraíso, Veracruz, en el mes 
de mayo 2011. Los organismos se anestesiaron con aceite 
de clavo y fueron preservados en alcohol al 70%. Los sexos 
se idenƟ fi caron a través de las caracterísƟ cas de la especie. 
Para detectar la presencia y ausencia de imposex se prestó 
atención en el gonoporo, pene, y glándulas. El 59% de los 
organismos fueron hembras, el 26% machos y 15% presento 
imposex. A través de una prueba de xi2 se obtuvo un valor 
de 5.991 (2 g.l., P=0.05, Xi2

0= 28.99) que demuestra que las 
diferencias de las proporciones sexuales son signifi caƟ vas. A 

pesar de que en la playa Paraíso es un lugar donde el paso 
de embarcaciones es reducido comparado con otras áreas de 
Veracruz, se detectó la presencia de imposex, indicando un 
grado de contaminación considerable.

D�Ý�ÙÙÊ½½Ê/D�ò�½ÊÖÃ�Äã-C�Ùã�½/PÊÝã�Ù
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El osƟ ón del este (Crassostrea virginica) es la especie más 
explotada dentro de las acƟ vidades pesqueras del Golfo de 
México, alcanzando el estatus de “recurso aprovechado al 
máximo”. Como medida de protección de la pesquería, se han 
propuesto períodos de veda basadas en el ciclo reproducƟ vo 
del osƟ ón. El objeƟ vo de este trabajo fue comparar el ciclo 
reproductivo de organismos provenientes de la laguna de 
Tamiahua, Veracruz, en las temporadas 2004 (T1) y 2011 (T2), 
para comprobar si es facƟ ble proponer períodos de veda basados 
en los resultados de una sola temporada reproducƟ va. En el caso 
de la T1, los datos fueron tomados del trabajo de Arias -De León  
et al. (2012). Para la T2 se colectaron mensualmente 30 osƟ ones 
de los cuales se obtuvieron cortes histológicos de las gónadas. 
Se determinaron cuatro estadios de desarrollo gonadal: reposo, 
gametogénesis, maduración y liberación. En los osƟ ones de la 
T1, el reposo presentó su pico de abundancia en mayo (19%); la 
gametogénesis fue muy abundante durante todo el año (>50%) 
excepto en febrero (20%); los osƟ ones maduros se ubicaron en 
febrero (80%) y la liberación se presentó con baja intensidad en 
junio (9%), sepƟ embre (13%) y noviembre (15%). Por otra parte, 
los osƟ ones de la T2 se encontraron en reposo principalmente 
en enero (38%); la gametogénesis de febrero a julio (47-72%), 
los organismos maduros de mayo a sepƟ embre (30-60%) y los 
osƟ ones en liberación se presentaron durante dos períodos 
disƟ ntos, el primero en enero-febrero (40%) y el segundo de 
sepƟ embre a noviembre (34-57%). Los osƟ ones de la T1 y la 
T2 mostraron diferencias signifi caƟ vas (α=0.05) en los cuatro 
estadios reproducƟ vos. Los períodos de veda no pueden ser 
propuestos en base a la experiencia de una sola temporada 
reproducƟ va, debido a la gran variabilidad de las mismas.
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The species that belong to the superfamily Conoidea 
(= Toxoglossa) are snails that possess biologically acƟ ve 
poisons and are considered a resource with high potenƟ al 
in pharmacology. TradiƟ onally they are grouped into three 
families: Conidae, Turridae and Terebridae. The hallmark 
of the family Turridae is a notch or sinus in the upper part 
of the outer lip, but the species are diffi  cult to idenƟ fy 
because of the high levels homoplasy for morphological and 
anatomical characters. In the present work we purposed 
to make a taxonomic list of turrids snails of Northwest 
Mexican Pacifi c coast, providing data on abundance and 
distribuƟ on. The samples were collected from the catch of 
shrimp fi shing off shore of the season 2012-2013. Organisms 
were idenƟ fi ed according to the characterisƟ c of the shell 
and radular characterisƟ cs and taxonomic classifi caƟ on was 
performed according to Sklogund (2002), also taxonomic 
grouping according to Bouchet & Rocroi (2005) is provided. 
A total of 845 individuals belonging to 9 genera and 16 
species were recorded, with PlysƟ ta nobilis which showed 
higher abundance with 401 specimens represenƟ ng 47 % 
of all idenƟ fi ed organisms. The species KefasƟ a walkeri, K. 
funiculata, Imaclava andrei, Fusiturricula pilsbryi included 
only one record each. The species that showed a wide 
distribuƟ on present in most collecƟ on sites was P. nobilis. The 
site with the greatest diversity of species was el Juramento, 
Baja California Sur, with 8 species.

D�Ý�ÙÙÊ½½Ê/D�ò�½ÊÖÃ�Äã-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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This new book describes the reproducƟ ve strategies and 
tacƟ cs employed by bivalve and gastropod molluscs to exploit 
and take advantage of diff erent environments, and their 
response to environmental fl uctuaƟ ons.
The fi rst chapter gives a general overview of the reproducƟ ve 
strategies, and tacƟ cs developed through Ɵ me as a 
means of adaptaƟ on to diff erent environments, including 
morphological variaƟ ons, reserve storage strategies; 
gametogenic eff ort, duraƟ on and intensity; storage of 
gametes, duraƟ on and intensity of spawn and post spawn; 
and the need and duraƟ on of a rest or recovery period.
Chapters two and three give an up-to-date overview of 
histological oogenesis and spermatogenesis, poinƟ ng out the 
variaƟ on in morphology and gametogenic processes. While 
chapters four and fi ve present the diff erent tacƟ cs adopted 
by diff erent species and populaƟ ons of the same species to 
various environments and its variaƟ ons, demonstraƟ ng the 
plasƟ city of mollusc reproducƟ on capaciƟ es, which permits 
them to use diff erent environments and to thrive in changing 
environments. 
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Molluscs of the Mexican Pacifi c have been studied since 
the 1970’s. However, the same eff ort has not been applied 
equally to the enƟ re region. In this work records of marine 
molluscs from the coast of Guerrero, Oaxaca and Chiapas 
were updated. AddiƟ onally, the average taxonomic 
disƟ nctness (Δ+) and its variaƟ on (Λ+) were esƟ mated. 
Based on informaƟ on published in 26 studies to date, 
a record of 633 species of molluscs were obtained, 
including Bivalvia (207), Cephalopoda (7), Gastropoda 
(393) Scaphopoda (2) and Polyplacophora (24). The greater 
sampling eff ort has been carried out in Oaxaca coast, with 
a total of 486 molluscs species represenƟ ng one third from 
Southern Pacifi c of Mexico’s malacofauna. The species of 
commercial interest are the most studied molluscs that 
inhabit the interƟ dal and shallow subƟ dal, mainly gastropods 
(62%) and bivalves (33%). The Δ+ and Λ+ values showed 
that three sites fell within the confi dence intervals of 95% 
(p>0.05), indicaƟ ng that contribute signifi cantly to the total 
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region’s taxonomic diversity. In Oaxaca had the highest 
number of taxa, mainly gastropods and bivalves, this site was 
located very close to the average taxonomic inventory for this 
region.
Species of molluscs not recorded in the region may be due 
to diff erent causes, i.e., inconspicuous shells, small size, 
inhabited at great depths. These require more investment in 
resources and equipment for their collecƟ on. A large majority 
of species included in this compilaƟ on, may be accessed 
and reviewed at the regional and naƟ onal conchological 
collecƟ ons. An addiƟ onal eff ort is required to complete the 
inventory of marine biodiversity of Guerrero, Oaxaca and 
Chiapas, which currently represents 25% of the Mexican 
Pacifi c.
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In the Mexican Pacifi c, it has been esƟ mated that the species 
richness is 2,576. Nevertheless, there has never been a 
complete inventory of mollusc species of the Mexican Pacifi c, 
due to the scarce aƩ enƟ on that has been put in molluscs in 
coral reefs. In this work the species richness of gastropods 
and bivalves from the coral reefs and coral communiƟ es from 
Nayarit to Oaxaca of the Mexican Tropical Pacifi c is described.
Coral communiƟ es molluscs were collected using four 
quadrats (0.25 m2) randomly selected per site in three 
substrates (coral, rock, and sand). The expected species 
richness (S) and the sampling eff ort were calculated using 
the nonparametric esƟ mators Chao 1 and 2 and Jackknife 

2. Average taxonomic disƟ nctness (Δ+) and its variaƟ on 
(Λ+), were esƟ mated for gastropods and bivalves, and each 
substrate.
A total of 3,985 live molluscs were recorded. Gastropods 
recorded 2,576 organisms, 146 species, 98 genera and 55 
families, represenƟ ng 70% of the total abundance. The 
sampling eff ort was representaƟ veness ranged between 88% 
and 73% of the species richness for bivalves and gastropods. 
The species accumulaƟ on curves showed a trend towards an 
asymptote, with maximum values   of 71 species of bivalves 
and 200 gastropods according to Jackknife 2 esƟ mator. This 
indicates that there are sƟ ll species to fi nd, however, are 
representaƟ ve species of the molluscs community coral 
communiƟ es and coral reefs of this region.
The Δ+ and Λ+, showed most sites within the confi dence 
interval of 95% (p> 0.05), indicaƟ ng a signifi cant contribuƟ on 
to the average taxonomic diversity of the region. Sites with 
greater taxonomic diversity of gastropods and bivalves 
associated with coral reef in the Mexican Tropical Pacifi c are 
located in Nayarit (Islas Marietas), Guerrero and Oaxaca.
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Mollusks are one of the dominant invertebrate groups in 
coral communiƟ es. Where species composiƟ on, is dependent 
on factors operaƟ ng at various spaƟ al scales. This paper aims 
to describe the spaƟ al variaƟ on of the assembly structure 
and funcƟ onal groups of gastropods in coral communiƟ es of 
the Mexican tropical Pacifi c, from Nayarit to Oaxaca.
Gastropods of coral communiƟ es were collected using 
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four randomly selected (0.25 m2) per site and substrate 
quadrants. From a matrix of Bray-CurƟ s, mulƟ variate 
analysis of variance based on permutaƟ ons (PERMANOVA) 
was performed to test a geographic model nested and 
unbalanced three-way (Y = Region + (PosiƟ on Geographic 
(Region) + Site (PosiƟ on Geographic) Region)). Canonical 
correspondence analysis was used to assess the relaƟ onship 
between the assembly and the funcƟ onal groups of each site, 
substrate and environmental variables spaƟ al. Subsequently 
an addiƟ ve canonical parƟ Ɵ on was conducted.
The assembly revealed signifi cant variaƟ on in the scale and 
geographical posiƟ on in place all types of substrate, except 
coral substrate region that has a level variaƟ on. FuncƟ onal 
groups had variaƟ on in geographical posiƟ on in the three 
types of substrates and between rock substrate sites. SpaƟ al 
variaƟ on was explained by pure environmental component. 
For assembly of coral was 43%, and the funcƟ onal groups of 
50% rock. Environmental and spaƟ al variables that caused 
the spaƟ al variaƟ on were primary producƟ vity, phosphates 
and coverages Pavona, Pocillopora, Porites, Psammocora, 
bryozoans, hydrozoans, octocorals, sponge, sand, rock, dead 
coral, rubble, laƟ tude and longitude. This shows a greater 
variaƟ on in the assembly of gastropods and funcƟ onal 
groups, small and medium scale, ie between separated by 
hundreds of miles and sites separated by tens to hundreds 
of meters geographical posiƟ on, possibly due to prevailing 
environmental condiƟ ons in each site and substrate.
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The study describes the taxonomic composiƟ on and 
distribuƟ on of mollusks from the rocky and sandy interƟ dal, 
and the shallow subƟ dal environments of 14 diff erent 
localiƟ es from Bahia Chamela, Mexico (8 islands, 2 islets 
and 4 costal sites). A total of 4,639 individuals of 71 species, 
46 genera, 31 families, 13 orders and three classes were 
recorded in the interƟ dal; the most abundant species was the 
periwinkle NodiliƩ orina aspera while 17 species (24%) were 
unique (e.g. with a single individual in all samples). In the 
shallow subƟ dal 2,924 individuals of 202 species, 138 genera, 
70 families, 20 orders and four classes were recorded; the 
most abundant species was the slipper limpet Bostrycapulus 
aculeatus and 67 species (33%) were unique. The Gastropoda 
were the most abundant and with the highest number of 
species; the most diverse and with a wider distribuƟ on in 

the bay were Muricidae (20 species), Calyptraeidae (16). 
Buccinidae (9), Columbelidae (9), Fissurellidae (6), and 
Loƫ  dae (6). The most diverse families of Bivalvia, and with 
a wider distribuƟ on were MyƟ lidae (13 species), Venerid 
(12) and Arcidae (7). Four families and 15 species of 
Polyplacophora were recorded: Ischnochitonidae (8 species), 
Tonicellidae (3), Chitonidae (2) and Acanthochitonidae (2). 
Only one species of Cephalopoda was recorded (Octopus 
hubbsorum). The larger islands had the highest number of 
species (Isla Cocinas e Isla Pajarera); while a small islet (Islote 
Novillos) and a coastal rock beach (Playa Chamela) the lowest 
numbers of species. The cup-and-saucer snail Crucibulum 
scutellatum and the bearded hoofshell Pilosabia pilosa were 
the most widely distributed mollusks in the bay.
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The freshwater mussel Diplodon ellipƟ cus is a fi lter feeder 
bivalve that inhabits sandy-muddy substract of rivers and 
lakes. This study aimed to evaluate growth, life expectancy 
and mortality of a populaƟ on of D. ellipƟ cus from Caiçaras 
Lake, Piraí, Rio de Janeiro, comparing the results of length 
frequency data (LFD) and mark-recapture methodology 
(MRM). 
Samples were taken from November/2012 to 
November/2013 in three points of the lake. At each point, 
we defi ned an area of 15m2, where the bivalves were 
searched during three minutes using bare hands and feet. 
Then, they were measured with a caliper in relaƟ on to total 
length and returned to the lake. Individuals were grouped 
into length classes with an interval of 2.0mm. The curve 
parameters of length frequencies were esƟ mated by the 
program ELEFAN that adopts the von Bertalanff y model 
modifi ed with seasonal oscillaƟ on and the individual growth 
were esƟ mated by the method of Gulland-Holt described 
by von Bertalanff y model. The mortality for both methods 
was performed through the Length-Converted Catch Curve 
and life expectancy through the inverted equaƟ on of von 
Bertalanff y. 
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During the study period, 3474 bivalves were tagged and 1844 
were recaptured, some of them more than once. The length 
of specimens ranged from 16.13 to 62.14mm; the highest 
frequencies were found for intermediate sizes 44-46mm, 
as has been observed in other populaƟ ons of Diplodon. 
The lowest recaptured bivalve measured 23.58mm and was 
recaptured 127 days aŌ er with 25.50mm and the highest 
recaptured bivalve measured 62.14mm and was recaptured 
aŌ er 31 days with 62.20mm. The analyses of growth, life 
expectancy and mortality were very similar in both methods 
(LFD- L∞= 68.9mm; K=0.5yr-1; C=0.5; WP=April; φ'=3.37; 
Z=3,5; Tmáx=2.96 / MRM- L∞=69.95mm; K=0.47yr-1; C=0.2; 
WP=April; φ'=3.36; Z=3,49; Tmáx=3.05), what indicates that 
we can use both together to suite the growth curve of this 
populaƟ on.
Financial support: CAPES, CNPq Protax (562291/2010-5)
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Los callos de hacha Pinna rugosa y Atrina maura son especies 
muy importantes para las pesquerías en Baja California Sur. 
Las caracterísƟ cas de sabor y textura altamente apreciadas de 
su músculo aductor posterior producen una amplia demanda 
y altos precios en el mercado. A la fecha la información sobre 
sus caracterísƟ cas de calidad como alimento son escasas, 
siendo del conocimiento popular que existe una mayor 
preferencia por el músculo de A. maura especialmente por 
su textura; sin embargo no existen datos que confi rmen 
lo anterior. En el presente trabajo se analizan y comparan 
diversos atributos relacionados con la calidad alimentaria 
de los callos de hacha Pinna rugosa y Atrina maura. Para 
cumplir con lo anterior, la calidad del músculo aductor 
fue analizada mediante métodos sensoriales (Prueba de 
preferencia y prueba hedónica) e instrumentales (Análisis de 
color, capacidad de retención de agua, pH, color, textura y 
análisis químico proximal). El músculo aductor se caracterizó 
por contener niveles por arriba del 10% de carbohidratos en 
ambas especies. Mediante el análisis sensorial de preferencia 
se encontró que el panel prefi rió el músculo aductor de A. 
maura sobre el de P. rugosa sólo por su apariencia general 
no mostrando diferencias por los parámetros de sabor, color 
ó textura. En el caso de la prueba hedónica, la aceptabilidad 
fue la misma para ambas especies, Sin embargo mediante 
el análisis instrumental se encontró una mayor luminosidad 

en el color del callo de P. rugosa y por otra parte diferencias 
en texturas relacionadas con una mayor dureza y mayor 
masƟ cabilidad para la especie A. maura.
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The scorched mussel morphospecies, Brachidontes exustus, 
is an interƟ dal bivalve that represents a crypƟ c species 
complex across its Western AtlanƟ c range. Preliminary work 
on populaƟ ons in the Florida Keys showed measurable 
diff erences in morphology among the species coexisƟ ng in 
this locaƟ on. This study expands that data set to invesƟ gate 
variaƟ on in shell morphology across fi ve species in the 
complex with specimens collected from the Caribbean, 
Gulf of México, and the AtlanƟ c coast of North America. 
Specimens were typed to species by mitochondrial COI and/
or nuclear ITS-1 and 28S sequences. Principal Component 
and Discriminant FuncƟ on Analyses revealed disƟ nct 
variaƟ on in shell morphology among some, but not all, of the 
crypƟ c species and lineages. For instance, the crypƟ c sister 
species pair from the Gulf of México and the AtlanƟ c coast of 
Florida could be disƟ nguished morphologically as could the 
Gulf/AtlanƟ c clade and the Bahamas/AnƟ lles clade. However, 
the Bahamas/AnƟ lles crypƟ c sister species pair were not 
disƟ nguishable. Our results will facilitate the formal naming 
of at least some members of this crypƟ c species complex.
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The scorched mussel, Brachidontes exustus (Bivalvia: 
MyƟ lidae) represents a species complex composed of 
at least seven clades that display few easily idenƟ fi able 
morphological diff erences. Members of the complex, like 
many other bivalves, have doubly uniparental inheritance 
(DUI) of sex-linked mitochondrial lineages. Males are 
heteroplasmic having a maternally inherited (f-type) 
mitochondrial genome that is found in somaƟ c cells and a 
second paternally inherited (m-type) genome found only in 
sperm. The full f-type mitochondrial sequence was obtained 
from a specimen collected from the Gulf of Mexico at John’s 
Pass, Madeira Beach, Florida. Using long range PCR with 
universal primers for 16S and COI genes, two fragments of 
approximately 5k and 10k base pairs were amplifi ed and 
subsequently sequenced using the primer walking method. 
AddiƟ onally, a parƟ al mitochondrial genome sequence was 
obtained by the same method for the shorter of the two 
fragments from an individual collected from the AtlanƟ c 
coast at Ponce Inlet near Port Orange, Florida. Prior to this 
newly obtained full mitochondrial sequence only three 
myƟ lid genera (MyƟ lus, Perna, and Musculista) have had 
their mitochondrial genomes sequenced. Only two of the 
three genera (MyƟ lus and Musculista) appear to have DUI, 
but all three have unique mitochondrial gene arrangements. 
The mitochondrial gene orders of the AtlanƟ c and Gulf 
clade genomes are congruent in the porƟ ons that have 
been sequenced, but are diff erent from all other myƟ lid 
mitochondrial gene orders. The goal of this ongoing project 
is to sequence the f-type and m-type mitochondrial genomes 
for all species of the B. exustus complex. We expect to gain 
insight into mitochondrial genome evoluƟ on under the 
diff erent selecƟ on pressures present for sperm and somaƟ c 
cells and to beƩ er understand the funcƟ oning of the DUI 
inheritance system in myƟ lids.
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Ongoing long-term invesƟ gaƟ ons have found new 
informaƟ on on the natural history, distribuƟ onal records, 
unnamed species, and addiƟ onal seasonal comparisons of 
the �opisthobranchs� at Bahía de los Ángeles, Baja California, 
México.
These new data will be compared with those published in 
the Base Line report published prior to the establishment of 
La Reserva de la Biósfera Bahía de los Ángeles y Canales de 
Ballenas y Salsipuedes.
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Midden mounds are the most abundant archaeological sites 
along the coastal regions of Baja California. The numerous 
Northern Abstract Style pictograph and petroglyph sites 
in Baja California, were not made with the extravagance 
of the Cochimí Great Mural Style sites. In either case, it is 
relaƟ vely rare to fi nd large accumulaƟ ons of midden mounds 
adjacent to rock art sites. Two sites in the San Fernando 
Velicatá�Northern Vizcaíno Coast region have such a unique 
associaƟ on.
Las Pintas consists of numerous carvings on fossil-
laden boulders. At Mesa San Carlos the petroglyphs are 
concentrated on the face of the basalƟ c cap and on rocks at 
the base of the marine terrace. Caves, freshwater springs, 
rock circles, solsƟ Ɵ al signifi cance of the carvings on the mesa 
crest, evidence of ceremonial acƟ viƟ es, and abundance and 
size of the midden mounds all indicate signifi cant occupaƟ on 
and substanƟ al use of the region.
Based on three preliminary surveys of these sites (1983, 
2004, 2014), we present photographic records of their 
rock art, worked arƟ facts and midden mounds, document 
shared solsƟ ce elements, and reinterpret images at Las 
Pintas. At both locaƟ ons we have found carvings of Owl 
Man. Ethnographic informaƟ on from modern Pai-pai 
correlates Owl Man, his seven daughters, and the posiƟ on 
of the Pleiades at summer solsƟ ce. We calculate the most 
recent mollusk resources (species and abundance) of the 
pre-contact rancherías (using non-invasive transects and 
quadrants across the surface areas of the midden mounds).
Las Pintas and Mesa San Carlos probably shared a long 
history of contemporary use by related familial groups. The 
people also used these places at sacred Ɵ mes, marking the 
movements of the sun and stars, and the passage of their 
lives.

AL ENCUENTRO DE LO SAGRADO EN TIEMPO Y ESPACIO: 
PETROGLIFOS Y CONCHEROS EN LAS PINTAS Y MESA SAN 

CARLOS, BAJA CALIFORNIA
Los concheros son los siƟ os arqueológicos más abundantes 
en las regiones costeras de Baja California. Los numerosos 
siƟ os de petrograbados del esƟ lo abstracto norteño no 
presentan la misma extravagancia que los siƟ os del esƟ lo 
cochimí del Gran Mural. Es relaƟ vamente raro encontrar 



Annual Report, Volume 47 17

grandes cúmulos de concha adyacentes a siƟ os con 
manifestaciones rupestres como la de dos siƟ os en la región 
costera de San Fernando Velicatá y el Vizcaíno Norte.
En las Pintas hay numerosos grabados en rocas fosilíferas. En 
Mesa San Carlos hay petroglifos en la cara de la tapa basálƟ ca 
y en las rocas basales de la terraza marina. Los grabados en la 
parte alta de la mesa, de cuevas, mananƟ ales de agua dulce, 
círculos de piedra y la representación simbólica del solsƟ cio, 
evidencian acƟ vidades ceremoniales; la abundancia y tamaño 
de los concheros muestran una ocupación signifi caƟ va y el 
aprovechamiento ambiental de la región.
Con base en tres estudios preliminares (1983, 2004, 2014), se 
presentan los registros fotográfi cos de sus manifestaciones 
rupestres, de los concheros y de los artefactos trabajados; 
una revisión comparƟ da de los elementos del solsƟ cio y una 
reinterpretación de las imágenes de Las Pintas. En ambos 
siƟ os hemos encontrado grabados del Hombre Búho. La 
información etnográfi ca pai-pai moderna correlaciona al 
Hombre Búho, sus siete hijas y la posición de las Pléyades en 
el solsƟ cio de verano. Se calcularon los recursos de moluscos 
más recientes (riqueza y abundancia) de las rancherías del 
Ɵ empo del pre-contacto, uƟ lizando transectos y cuadrantes 
no invasivos en la capa superfi cial de los concheros.
Las Pintas y Mesa San Carlos probablemente comparten una 
larga historia de ocupación de grupos familiares relacionados 
entre sí durante la prehistoria. Los grupos humanos también 
uƟ lizaron estos lugares durante los Ɵ empos sagrados, 
registrando los movimientos del sol y las estrellas, además 
del paso de sus vidas.
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Members of the ‘worm-snail’ family VermeƟ dae occur in 
temperate and tropical seas and have developed numerous 
highly unusual traits, including irregular ‘uncoiled’ shell 
growth, a gregarious cemenƟ ng habit (making them 
important reef builders as well as nuisance species when 

transported globally), feeding by mucous webs to trap 
parƟ cles from the water column, and a rapid rate of gene-
order change. Their ‘colonies’ also mark former sea level 
stands, making them important indicators of sea level and 
climate changes. While their potenƟ al as an environmental 
indicator and as a model system for studying gene order 
change is very high, their full potenƟ al has not been realized 
because of unresolved species delineaƟ ons and relaƟ onships. 
Taxonomic problems are parƟ cularly vexing in this group 
whose members are frequently confused with superfi cially 
similar calcareous structures such as polychaete tubes, linings 
of bivalve burrows, scaphopod fragments, and even fossilized 
vertebrate bones. Our team has been working on a combined 
approach of analyzing shell morphology, anatomy, molecules, 
sperm ultrastructure, as well as historic literature data and 
type material, to understand species idenƟ Ɵ es and explore 
relaƟ onships in the group. Using this approach, we have 
idenƟ fi ed several novel morphological characters that may be 
phylogeneƟ cally useful, and uncovered a much richer species 
and genus-level diversity in this family than previously 
recognized.

S®ÃÖÊÝ®Ê A�ç®�ç½ãçÙ� �� ÃÊ½çÝ�ÊÝ/AØç��ç½ãçÙ� Ê¥ 
ÃÊ½½çÝ»Ý-C�Ùã�½/PÊÝã�Ù 

ONTOGENIA LARVAL DE PANOPEA GLOBOSA ALIMENTADA 
CON ISOCHRYSIS SP. Y CHAETOCEROS CALCITRANS

Brenda Guadalupe BoneƩ -Calzada  ¹, Enrique Valenzuela-
Espinoza  ², Fabiola Lafarga-De la Cruz  ³, José Carlos 

Garduño-Franco  4, Beatriz Nava-Gómez  ¹, Sofi a5León-
Mancilla, Dulce Gissel Roa-Arce  ¹, Brian Valenzuela-Curiel  ¹ y 

Rocio Koreisy Ojeda -Arriaza  ¹
1Facultad de Ciencias Marinas-Universidad Autónoma de Baja 

California. Carretera Transpenisular Ensenada-Tijuana No. 
3917 Fracc. Playitas, C.P. 22860. Ensenada, Baja California; 

bboneƩ @uabc.edu.mx
2InsƟ tuto de InvesƟ gaciones Oceanológicas-Universidad 
Autónoma de Baja california. Carretera Transpenisular 
Ensenada-Tijuana No. 3917 Fracc. Playitas, C.P. 22860. 
Ensenada, Baja California; evale@uabc.edu.mx

3Centro de InvesƟ gación Cienơ fi ca y Educación Superior 
de Ensenada. Carretera Ensenada- Tijuana No. 3918, Zona 
Playitas, C.P. 22860. Ensenada, Baja California; fl afarga@

cicese.mx
4Oceánica Laboratorio. Calle 10 No. 360-b. Parque 

Industrial FODEPORT. El Sauzal, Ensenada, Baja California; 
mariculƟ vosmiramar@gmail.com

5Centro de Estudios Tecnológicos del mar No. 11. Carretera 
transpenisular Ensenada - Tijuana Km 6.5, C.P 22860. 
Ensenada, Baja California; fi cacoyavi@hotmail.com

Se evaluó el crecimiento y supervivencia larval de Panopea 
globosa alimentada con dietas monoalgales y mixtas de 
Isochrysis sp. y Chaetoceros calcitrans, con el propósito de 
conocer cuál dieta ofrece mayor crecimiento y sobrevivencia 
larval de P. globosa. Para la alimentación se uƟ lizaron estas 
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microalgas debido a que presentan un perfi l de ácidos 
grasos poli-insaturados disƟ nto (17% EPA y 22% DHA 
respecƟ vamente). La evaluación del desarrollo ontogénico 
inició con la toma de imágenes en microscopio Axioscop 
40 con apoyo del programa Axiovision 4.0. Las imágenes se 
tomaron cada hora a parƟ r de la ferƟ lización de los huevos, 
y durante el desarrollo de estos hasta el primer estadio 
larvario de trocófora de la especie. El registro de imágenes 
de los siguientes cinco estadios larvarios se realizaron cada 
recambio total de agua (dos días), con el fi n de conocer el 
Ɵ empo entre una y otra etapa larval y el Ɵ empo en llegar a la 
metamorfosis. Los resultados mostraron una supervivencia 
del 22% con la dieta mixta, la cual es mayor que la dieta 
monoalgal de Isochrysis sp. (14%) y C. calcitrans (12%). 
Aunque el estadísƟ co no mostró diferencias signifi caƟ vas 
entre tratamientos, este resultado es debido al traslape 
en los errores estándar, ya que al presentarse grandes 
diferencias entre las medias muestreadas y errores estándar 
grandes, la media poblacional podría ser la misma. Además, 
se encontró un desarrollo ontogénico hasta la etapa de 
metamorfosis de 17 días similar al valor que se encuentra 
en la literatura. Por lo tanto se concluye que el uso de dietas 
mixtas da como resultado mayor supervivencia que dietas 
monoalgales.
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Molluscan morphology involves characters that are under 
the infl uence of the environment. Megalobuliminae includes 
some of the largest neotropical land snails. One important 
problem with Megalobuliminae taxonomy is the plasƟ city 
of their anatomical characters. The goal of this work is 
to reveal the evoluƟ on of certain shell and reproducƟ ve 
characters using a molecular phylogeny based on 16S 
rRNA. For morphological and molecular analysis we used 
10 species of Megalobulimus from Peru, three of them 
with red-lip (M. capillaceus, M. fl orezi, and M. separabilis) 
and seven with white-lip (M. maximus, M. popelairianus, 
M. huascari, M. lichtensteini, M. leucostoma leucostoma, 
M. leucostoma lacunosus y M. sp. nov.). We selected three 
species (Augustula braueri, Edentulina minor and Natalina 
knysnaensis) as outgroups. The alignment of the 16SrRNA 
fragments resulted in 341 posiƟ ons. The GTR subsƟ tuƟ on 
model, obtained with JModelTest, was used to generate 

trees with RAxML and Mr.Bayes. Both trees showed similar 
topologies with two monophyleƟ c groups. One clade 
includes M. huascari, M. separabilis, M. lichtensteini, M. sp. 
nov, M. leucostoma leucostoma, M. popelairianus and M. 
maximus. The other clade includes M. fl orezi, M. capillaceus 
and M. leucostoma lacunosus. This arrangement reveals 
the polyphyleƟ c nature of the leucostoma complex that 
is supported by diff erences in male genitalia. The red-
lip character present in M. fl orezi, M. capillaceus and M. 
separabilis resulted in homoplasy. Likewise, both groups 
include species with diff erent shell size; M. leucostoma 
lacunosus has a more slender and larger shell with respect 
to M. capillaceus and M. fl orezi. M. separabilis and M. 
huascari are sister species, they share the fi liform aspect 
of male genitalia and an internal diverƟ culum in their 
oviducts despite having very diff erent shell features. The 
complex distribuƟ on of shell characters in Megalobulimus 
could be a response to diff erent ecological niches; however, 
certain reproducƟ ve characters reveal some evoluƟ onary 
relaƟ onships.
Financial support: UNMSM-VRI-CSI Project CON-CON Nº: 
121001071 and Ruff ord Small Grants FoundaƟ on (Project 
11451-1)
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Biological invasions are considered one of the major threats 
to environment and causes impacts to human acƟ viƟ es. 
The invasion of bivalve Limnoperna fortunei (Dunker, 1857) 
(golden mussel) in the Brazilian waters has become an 
increasing concern due to the formaƟ on of macrofouling, 
whereas hydroelectric power plants are the most aff ected. 
OriginaƟ ng from Southeast Asia, L. fortunei was fi rst recorded 
in South America in 1991, in Rio La Plata, ArgenƟ na. From 
the Rio La Plata estuary, the golden mussel expanded its 
distribuƟ on quickly, and now reaches seven Brazilian states. 
Trough the electricity sector engagement, together with 
networks of monitoring and prospecƟ ng, and using the 
geneƟ cs as an ally, it was possible to list the hydroelectric 
power plants aff ected by L. fortunei and predict new 
occurrences. In addiƟ on, through geneƟ c characterizaƟ on 
it is possible to understand the dynamics of the invasion of 
the golden mussel at each locaƟ on, and infer about dispersal 
vectors to take more directed prevenƟ on acƟ ons.
The sequencing of mitochondrial gene, cytochrome oxidase 
subunit I, was performed from adults and larvae from three 
points of the Iguaçu River, and one point from Paraná River, 
Paraná, Brazil. It was possible to observe shared haplotypes 
among all points, and unique haplotypes, shared with other 
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sites in South America, China, Taiwan and Japan. The use 
of larval stages to perform the geneƟ c characterizaƟ on was 
saƟ sfactory.
Actually, 36 power plants have an occurrence of L. fortunei 
in Brazil. Five of them only have an occurrence of larvae, 
detected by molecular technique. This early detecƟ on allows 
control acƟ ons and prevenƟ on of impacts in the cooling 
system of power plants, site most aff ected by macrofouling. 
Other 54 power plants are at risk of contaminaƟ on. Nearly 
50.000 MW of installed power are in risk. In other words, 
about 59% of de Brazil´s hydroelectric capacity may be 
compromised, if the problem leŌ  unchecked.
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OriginaƟ ng from Southeast Asia, Limnoperna fortunei 
is expanding its distribuƟ on around the world. In South 
America, its fi rst occurrence was in Rio La Plata, ArgenƟ na, 
in 1991. From the Rio La Plata estuary, the golden mussel 
quickly reached the higher stretches of the Paraná River 
basin. Between 2007 and 2008, the golden mussel was 
detected in diff erent points of the Iguaçu River, tributary of 
the Paraná River, State of Paraná, Brazil. Previous studies 
shown that Iguaçu River, in most part of its extension, 
is infested by L. fortunei, causing environmental and 
economic impacts, in special to hydroelectric power plants. 
However, it the pathway and mechanisms of dispersal that 
allowed the golden mussel to reach the disƟ nct stretches 
of the river Iguacu are not yet known. Thus, in this study, 
molecular markers were uƟ lized to test hypotheses about 
the introducƟ on and distribuƟ on of L. fortunei in the Iguaçu 
River basin. Adults and larvae were collected in three points 
of the Iguaçu River (UHSO, UHEGJR and ParNa Iguaçu) and 
in the Paraná River (UHE Itaipu). The mitochondrial gene 
cytochrome oxidase subunit I was amplifi ed and sequenced. 
The number of haplotypes was esƟ mated and their 
relaƟ onships were analyzed in the soŌ ware NETWORK, for 
both adults and larvae. Bayesian Inference was performed in 
BEAST with sequences of L. fortunei available in GenBank. We 
detected nine haplotypes, with lfm03, previously reported 
from Japan, China and Taiwan, being the most abundant 
and shared with all sampling points. The point UHSO 

presented the haplotype lfm36 found in China, which was 
not shared with any other point in the same river. The use of 
larval stages to characterize the adult populaƟ on produced 
saƟ sfactory results and may represent an important 
protocol to expedite geneƟ c analyses of invasive and naƟ ve 
populaƟ ons of the golden mussel.
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The process of biofouling is a natural process in structures 
in contact with water. This process is worsened by sessile 
species, causing macrofouling, especially invasive species, 
which increases its populaƟ on wildly. Biofouling and 
macrofouling causes economic, environmental and social 
impacts. The myƟ lid bivalve Limnoperna fortunei (golden 
mussel) causes impacts in Brazilian hydroelectric plants, 
including clogging of fi lters and cooling equipment, increasing 
maintenance costs, wear of materials and may impair their 
operaƟ on. Thus, the control of the problem is a topic of 
great relevance for the hydropower sector. A Research 
and Development project has been executed, aiming to 
compare the effi  ciency of injecƟ on of tow chemicals, 
sodium hydroxide (NaOH) and MXD100, in controlling 
biofouling in a power plant, trough the assessment of pre 
and post injecƟ on products experiments, and refrigeraƟ on 
equipment system inspecƟ ons. The populaƟ on of L. fortunei 
is also monitored in the reservoir. The density of local 
golden mussels increased since its fi rst occurrence in 2011, 
reaching more than 25.000 ind./m² in the reservoir and 
more than 53.000 ind./m² at some points of the cooling 
system, with density peaks between spring and summer. 
Effi  ciency results are sƟ ll preliminary. The system of NaOH 
has not been acƟ vated. Regarding the MXD100, according 
to the inspecƟ on equipment, the method has provided good 
results in prevenƟ ng the fouling of the golden mussel in 
previous locaƟ ons of occurrence. However, other organisms 
associated, such as the hydrozoa Cordylophora caspia, 
conƟ nue to develop.
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The non-marine malacofauna of tropical America is sƟ ll very 
poorly known. Major porƟ ons of northern South America 
and adjacent areas in Central America have not been the 
focus of sampling aimed at studying conƟ nental mollusks. 
However, these regions are also of signifi cant interest 
for documenƟ ng the sheer magnitude of biodiversity, its 
geographic distribuƟ on, and possible relaƟ onships between 
species richness and environmental correlates including 
geologic history, forest types, and paƩ erns of land uƟ lizaƟ on. 
Colombia is parƟ cularly well suited as a region of interest 
for assessing paƩ erns of diversity distribuƟ on, due to its 
posiƟ on at the juncƟ on of South and Central America, and 
to the complex geological events leading to the formaƟ on 
of the Isthmus of Panama and major mountain chains. The 
interacƟ on of several major biogeographical regions, and the 
presence of recognized biodiversity hotspots for other bioƟ c 
groups lend further support to this asserƟ on. Important 
insights into conƟ nental-level bioƟ c exchange through the 
isthmus, and its eff ects on shaping current faunas may be 
gained from focusing studies in the juncƟ on of the Americas.
Using examples from four relaƟ vely large, conspicuous 
and diverse genera of land snails, this presentaƟ on will 
describe an approach, currently in use, for assessing state 
of knowledge and progress in species delimitaƟ on and 
understanding of variaƟ on. These are required fi rst steps 
towards esƟ maƟ ng the magnitude of land snail diversity 
in Colombia. A collaboraƟ ve program is being developed 
for garnering support from Colombian authoriƟ es towards 
facilitaƟ ng surveys in poorly studied regions and habitats, 
including the exisƟ ng network of protected areas in the 
country. This program is allowing a beƩ er understanding of 
the neotropical conƟ nental malacofauna and its distribuƟ on, 
will develop local experƟ se, and will provide insights into 
needed conservaƟ on acƟ ons.
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The collecƟ on of Recent mollusks at the ANSP is one of 
the largest worldwide, as well as the oldest and one of the 
most extensive in the Americas. Holdings include > 485,000 
lots, and about 10 million specimens, including ~ 40,000 
lots preserved in ethanol. Type material is present for 
about 10,000 nominal species described by more than 600 
authors, encompassing all major groups of Mollusca and 
nearly worldwide representaƟ on. The type holdings are 56% 
terrestrial, 27% marine and 17% freshwater. 
The NSF-supported Mollusk Type DigiƟ zaƟ on Project 
currently underway is studying the name-bearing types 
of Recent Mollusca at the ANSP, updaƟ ng the collecƟ on 
database, and posƟ ng project data online in a publicly 
accessible portal, including images of at least one specimen 
from each primary type lot. InformaƟ on includes locality data 
and provenance, relevant citaƟ ons aff ecƟ ng nomenclature 
and type status, measurements, and images of mulƟ ple 
standard views of each specimen. This is a major contribuƟ on 
to the nomenclature of Recent Mollusca, as well as a 
criƟ cal resource for systemaƟ c, ecological, conservaƟ on 
and phylogeneƟ c studies. The goals, approach and main 
methodology used in this project are described, and specifi c 
examples of results to date are presented. Several protocols, 
techniques and sets of equipment have been developed 
specifi cally for this project, and details are given of their 
development and applicaƟ on, as well as the challenges 
encountered.
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The mollusks are representaƟ ves of the rocky interƟ dal. 
The abioƟ c characterisƟ cs posed in many extreme cases, 
are challenges to the life cycles of resident species, because 
of the substrate condiƟ ons and various physico-chemical 
processes caused by the acƟ on of waves and Ɵ des.
This study aims to contribute to the knowledge of diversity, 
using as indicators species richness and abundance of the 
associated malacofauna Plicopurpura pansa. This work will 
be performed inside the polygon formed by the Huatulco 
NaƟ onal Park in the Bays of Huatulco, Oaxaca, Mexico where 
the beach Violin, in the Mexican Pacifi c is situated, being 
this the study area fi ve monthly surveys will be performed 
from January to May 2014. The sampling unit will be 1m² 
quadrants that will be systemaƟ cally distributed at the 
beginning and end of a 50 meters line along the rocky strip. 
To calculate species richness, the Margalef and Shannon-
Wiener indexes will be used. Also, an analysis of the 
abundance of each species will be performed to see if there 
are signifi cant diff erences between the months of drought 
and rain. According to the background, we expect to fi nd 
associated species, such as Chiton arƟ culates, NodiliƩ orina, 
Nerita scabricosta, N. aspera, N. funiculata, CoromyƟ lus 
palliopunctatus, Serpulorbis oryzata.
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Octopus insularis is found in shallow and warm waters of 
oceanic islands and the coast of northeastern Brazil. This 
species has a short life cycle, high ferƟ lity rate and rapid 
growth, followed by sexual maturaƟ on, maƟ ng, spawning, 
care of the embryos by the mother, and death aŌ er hatching 
of eggs. The species is dioecious and the male shows a 
modifi caƟ on in its arm called hectocotylus that is used for 
passing spermatophores to the female. The objecƟ ve of this 
study is to describe the morphological structure of the Octopus 
insularis spermatophore. Five specimens were collected with 
longline pots in Itarema, Ceará, Brazil. The animals were 
brought alive to the laboratory in 60 L tanks with salinity 32 and 
constant oxygenaƟ on. To sacrifi ce animals were anestheƟ zed 
with seawater and ice. To obtain the spermatophores it was 
carried out dissecƟ on of the Needham’s sack with an incision 
in the distal region and the terminal body (penis). Seven 
spermatophores were used for holding the work and then fi xed 
in Karnovsky soluƟ on for further analysis. The spermatophores 
were structures in the form of white strings, which showed 
40.5-± 5.0 mm total length before the spermatophoric 
explosion. The previous secƟ on presented ampoule and the 
rod-shaped body, followed by the ejaculatory tube, followed 
by ejaculaƟ on tube-shaped and the screw-shaped bodies. 
In the posterior porƟ on was found the tesƟ cular cable. The 
spermatophores from Octopus insularis are commonly found 
in the cephalopods belonging to the subclass Coleoidea, 
however such studies may reveal more about reproducƟ ve 
strategies of the species.
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Se muestrearon dos localidades de la Provincia de Santa 
Elena, Ballenita por ser una zona protegida al oleaje y Punta 
Carnero por presentar una zona expuesta, para evaluar los 
efectos del oleaje en la estructura comunitaria de macro 
invertebrados bentónicos. Se encontró que la energía del 
oleaje es directamente proporcional a la altura de la ola 
siendo así que se obtuvo en Ballenita un máximo de altura 
de ola de 0.60 m y la fuerza fue de 1658.19 N/m y en Punta 
Carnero la altura de ola fue 2 m con una fuerza de 6441.64 
N/m. Siendo así que ciertos moluscos Ɵ enen preferencia 
a diferentes Ɵ pos del impacto de las olas a más de otras 
variables İ sicas marcadas como son el Ɵ po de sustrato e 
inclinación de la playa. Se encontró que ambas localidades en 
el sustrato Supralitoral están representadas por la banda de 
NodiliƩ orinas aspera, NodiliƩ orinas paytensis y Brachidondes 
semilaevis. En la zona rocosa expuesta se encontró un menor 
número de especie de moluscos en los sustratos mesolitoral 
e infralitoral siendo analizado este proceso de forma que 
la fuerza de las olas proyectan arrastre, a más de que no 
hay mayor refugio y no permite el asentamiento de los 
gasterópodos. Al contrario de la zona protegida que permite 
un mayor refugio a las especies de los moluscos.
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Shell encrustation appears to be a relatively persistent 
taphonomic feature into the fossil record along the Phanerozoic. 
During the life of mollusks the environmental factors infl uence 
the morphology of the shell, and aŌ er their death they do not 

enter into the fossil record without taphonomic modifi caƟ on 
on the sediment surface or within the sediment.
We evaluate the potenƟ al of the applicaƟ on of the encrustaƟ ons 
in recent supratidal mollusk accumulations (bivalve and 
gastropods) in order to apply it in the interpretaƟ on of the fossil 
record in tropical siliciclasƟ c environments.
Bivalves and gastropods shells were sampled on the beach 
shell ridges of Playa Norte and Playa Sur in Barra de Cazones, 
Veracruz State on the Gulf of México; this is an accumulaƟ ons 
Ɵ me-averaging type. 2279 mollusks were studied in the search 
of encrusters; from these 75 shell showed traces of encrusƟ ng. 
Most of the specimens (65) have one encruster and only seven 
had more than one encruster.
The epibionts were idenƟ fi ed to phylum taxonomic level and 
were classified into 5 grades according to the percentage 
coverage of the shell. Encrusters are represented by calcareous 
foraminifera, serpulid polychaetes and calcareous bryozoans. 
Areal encrustaƟ on on shells depends greater of the encruster 
taxa; for example briozoa encrusƟ ng a wider area because 
grow widespread over the shell while the foraminiferal colonies 
grow up.
Differential amounts of encrustation within the same 
environment may be caused by differences in surface 
ornamentation, mineralogical differences, and physical 
stability. An important aspect in mollusk is the presence of the 
preriostracum that infl uences the loss of encrusters before 
or aŌ er the burial and fossilizaƟ on.EncrusƟ ng is correlated 
positively with productivity and it can be used as relative 
indicator in the fossil record.
Acknowledgment. Second author thanks the DGAPA-UNAM 
postdoctoral fellowship in the ICMyL during the period from 
September 2011 to August 2013
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In the wake of extensive land snail exƟ ncƟ ons on Pacifi c 
islands, eff orts to preserve the remaining diversity of 
land snails there are of utmost importance. Land snails 
are important in forest nutrient cycling and can provide 
insights regarding evoluƟ onary radiaƟ on on islands. The 
endodontoid land snails in parƟ cular (Pulmonata: Charopidae 
and EndodonƟ dae), are representaƟ ve of this sharp decline 
of species-rich Pacifi c island land snail groups. The western 
Pacifi c archipelago of Belau (Republic of Palau, Oceania) is 
one of the few Pacifi c archipelagos with many endodontoids 
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sƟ ll extant. However, of the fi Ō een known, described species 
and subspecies of endodontoids on Belau, one species is 
endangered and eleven are criƟ cally endangered, based on 
IUCN criteria. Our goals are twofold: (1) to beƩ er understand 
the evoluƟ on and biogeography of the Belau endodontoids 
(e.g. using a molecular phylogeneƟ c approach); and (2) to 
gain a detailed understanding of species’ current geographic 
distribuƟ ons relaƟ ve to past distribuƟ ons, in order to target 
forest areas for future protecƟ on and management. Shell 
morphology mapped onto phylogeneƟ c trees and Solem’s 
endodontoid descripƟ ons will be used to understand not only 
morphological evoluƟ on within this group of snails, but also 
the potenƟ al evoluƟ onary and conservaƟ on signifi cance of 
Solem’s subspecies. Here we present preliminary work on the 
Belau endodontoids that will inform these future goals.
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SAMPLING SLIME: A PCR BASED ASSAY RELIABLY IDENTIFIES 
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Loƫ  a scabra and L. conus are two closely related species of 
interƟ dal limpets that have similar morphologies, ecological 
habitats, and overlapping ranges in southern California 
with a transiƟ on zone centered around the Palos Verdes 
peninsula (33.7° N, 118.3° W). L. scabra has a more northern 
range that extends nearly the full length of California and 
L. conus is only known to occur south of Point ConcepƟ on 
(34.5 °N, 120.5° W). There is thought to be a shiŌ ing raƟ o 
of abundance between these two species co-occurring near 
San Pedro with L. conus becoming more abundant than L. 
scabra towards San Diego. IniƟ ally, we were interested in 
understanding and documenƟ ng this transiƟ on; however, due 
to their similar appearance, disƟ nguishing them in the fi eld, 
and even in the lab, proved to be diffi  cult. These species have 
been contrasted via dorsal and ventral shell characterisƟ cs as 
well as radula morphologies; however, dorsal shell plasƟ city 
contributes to inaccurate fi eld idenƟ fi caƟ on when compared 
with all published descripƟ ons. Based on mitochondrial 16S 
rDNA gene sequences, the two species are highly disƟ ncƟ ve 
for this gene and we used these disƟ ncƟ ons to help develop 
primers to idenƟ fy species without more costly sequencing. 
These primers were used separately or in combinaƟ on (i.e., 
> 2 primers) to aid in species idenƟ fi caƟ ons. Because the 
primers can inexpensively idenƟ fy individuals to species, we 
plan to use them to more extensively contrast the published 
shell characterisƟ cs and to test whether improved shell 
diagnoses are feasible for disƟ nguishing L. scabra from L. 
conus. Our test will allow us to apply published techniques 

for extracƟ ng DNA from foot mucus to explore non-lethal 
sampling methods for species idenƟ fi caƟ ons in the fi eld 
and help quanƟ fy the distribuƟ ons and abundance of each 
species, so that we can study the potenƟ al compeƟ Ɵ ve 
interacƟ ons between L. scabra and L. conus.
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Octopus maya is a holobenthic species that has been 
considered a candidate for tropical marine aquaculture. In 
cephalopods reproducƟ on depends of quality and quanƟ ty of 
food, being the female nutriƟ onal condiƟ on a fundamental 
factor of hatchlings producƟ on. There are many studies that 
indicate that lipids and in parƟ cular polyunsaturated faƩ y 
acids (PUFA) and amino acids are between most important 
molecules for reproducƟ on of many marine species. The 
aim of this study was directed to know how diff erent types 
of diets modulate the yolk chemical properƟ es and its 
consequences on morphology of eggs and embryos of O. 
maya. Sixty wild females were divided in four experimental 
groups that were feed with crab (70%) mixed with (1) squid, 
(2) mussel, and (3) fi sh head (30%). Diet with 100% crab (4) 
was considered as a control diet. Ten eggs of 6 spawn from 
each treatment, were sampled every 10 days unƟ l hatch. 
Morphometric characterisƟ cs of the eggs and embryos were 
determined along the development. Also, PUFA of diets 
and yolk of recently spawned eggs were determined using 
gas chromatography. To evaluate the quality of hatchlings, 
animals were maintained without food for 10 days. AŌ er 
that Ɵ me, survival was quanƟ fi ed. Yolk PUFA levels, were not 
related with ingested diet PUFA levels suggesƟ ng that the 
female biochemical pathway, made adjustments to saƟ sfy 
the nutriƟ onal requirement of embryos. It is interesƟ ng 
to note that big embryos not necessarily are the strongest 
juveniles. Quality test showed that the strongest juveniles 
were obtained from females that were feed with crab-squid. 
Crab fi sh-head mix diet produced the small embryos. This 
results suggest that the real eff ect of female diet was not 
related with the morphometric characterisƟ cs of embryos or 
eggs, but with yolk chemical composiƟ on that at the end will 
determine the hatchlings quality.
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Durante las excavaciones realizadas por el personal del INAH 
(InsƟ tuto Nacional de Antropología e Historia) en 2009 en la 
localidad Ensenada de Muertos, Baja California Sur, fueron 
encontrados ornamentos de concha nacarada, sin asociación 
con enƟ erros, la colección de 11 piezas fue analizada morfo-
métricamente a fi n de relacionar los arơ culos de concha con 
técnicas de elaboración y poder presentar una hipótesis de 
sus signifi cados. Todos los ornamentos analizados fueron 
elaborados a parƟ r de las valvas de la especie Pinctada 
mazatlanica o madre perla. Dos Ɵ pos de pectorales fueron 
idenƟ fi cados; los primeros, pulidos por bruñido con 
una perforación superior en forma periforme, en donde 
destacan sus caras nacaradas como atributo principal, con 
perforaciones cónicas. Los segundos pectorales que además 
del pulido presentan adornos por esgrafi ado de forma 
circular cónica, dispuestos en bandas paralelas adornando 
la parte interna de las valvas talladas, también con una 
perforación cónica en la parte superior de forma triangular 
achatada. La manufactura de los ornamentos fue lograda 
por la aplicación de las técnicas de percusión, desgaste y 
perforado, así como por la aplicación de técnicas de acabado 
pulido, bruñido y esgrafi ado. Los materiales analizados 
presentan marcas profundas resultantes de la aplicación 
de las técnicas mencionadas sugiriendo que los principales 
materiales usados en la manufactura fueron de origen líƟ co. 
Se destaca y discute la importancia de las conchas nacaradas 
para la elaboración de ornamentos en la cultura de los 
AnƟ guos Californios.

ANCIENT CALIFORNIOS MOTHER-OF-PEARL ORNAMENTS 
FROM ENSENADA DE MUERTOS, BAJA CALIFORNIA SUR, 

MEXICO
During the course of INAH (InsƟ tuto Nacional de 
Antropología e Historia) excavaƟ ons in 2009 at Ensenada de 
Muertos, mother-of-pearls ornaments were found without 
associaƟ on with burials. The collecƟ on of 11 pieces was 
analyzed morphometrically to understand the manufacturing 
techniques of the shell items, and to present an appropriate 
hypothesis. The studied ornaments share the features of 
those made from Pinctada mazatlanica valves or mother-of-
pearl. Two types of breastplates were idenƟ fi ed. The fi rst had 
a burnished sheen. The principal aƩ ribute of the pear-shaped 
bi-conic perforaƟ ons in the upper region is its detachment 

from the nacre covering, having a shape formed. In addiƟ on 
to polishing, the second type found was embellished with 
circular-conical, interrupted engravings, arranged in parallel 
bands on the interior part of the worked valves. There is 
also a conic superiorly-placed perforaƟ on, with a fl aƩ ened 
triangular form. The manufacture of these ornaments was by 
percussive techniques that shaped and perforated the shell 
valves. Then were applied the fi nishing touches of polishing, 
burnishing and engraving. The analyzed materials show 
obvious marks resulƟ ng from applying the above-menƟ oned 
percussive techniques. These suggest that the principal 
materials used in their manufacture were lithic in origin. 
The importance of nacre shells used for the elaboraƟ on of 
ornaments is pointed of and discussed in relaƟ on to Ancient 
Californios culture.
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The solitary mode of oogenesis in the marine bivalve, 
Atrina maura, a species of economic importance, observed 
in specimens sampled in two Ɵ mes of the year (cold and 
warm) in Ensenada de La Paz, Baja California Sur, México, 
is described. The structures of oocytes and auxiliary cells 
are described using electron microscopy and histology. The 
ovary was found to contain oocytes in various developmental 
stages throughout the study period. Oocytes develop from 
oogonia derived from protogonia and then undergo three 
disƟ nct stages of oogenesis: previtellogenesis, vitellogenesis 
and postvitellogenesis with mature oocytes. The auxiliary 
cells aƩ ached in fi rst stage of development of the oocytes 
seem to play an integral role in the vitelogenesis in this study. 
Vitellogenic oocytes contain large and numerous rough 
endoplasmic reƟ culum and Golgi bodies in the cytoplasm, 
suggesƟ ng that autosyntheƟ c vitellogenesis may occur in this 
species. AddiƟ onally, the oocyte degeneraƟ on is described, 
which seems to be more frequent in postvitelogenic oocytes 
during the warm Ɵ me.
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O percentual de carne disponível nos moluscos bivalves 
é um dos parâmetros importantes para o processamento 
dos mesmos, podendo ser avaliado através do cálculo do 
Índice de Rendimento (IR). O cálculo do IR é importante em 
estudos de prospecção da comercialização dos bivalves pelas 
comunidades tradicionais, além de consƟ tuir ferramenta 
auxiliar na avaliação do ciclo reproduƟ vo de espécies. Esse 
índice é afetado por vários fatores, entre eles pelo peso da 
gônada, condição de saúde do bivalve, qualidade ambiental, 
Ɵ po de concha e efeitos sazonais. Mytella guyanensis 
(Lamarck, 1819) (MyƟ lidade) é um dos bivalves que faz 
parte da gastronomia brasileira. A espécie é explotada 
artesanalmente pelas comunidades ribeirinhas de regiões 
litorâneas do país, tanto para o consumo próprio quanto 
para a venda ao mercado consumidor. O objeƟ vo deste 
estudo foi avaliar o IR de M. guyanensis de um estoque 
natural da Reserva ExtraƟ vista Marinha da Baía do Iguape 
(51049’21”S; 86001’49”W), na região do Recôncavo da Bahia, 
Nordeste do Brasil. Os exemplares (n = 90) foram coletados 
no primeiro trimestre de 2014, acondicionados em sacos 
plásƟ cos estéreis devidamente eƟ quetados e transportados 
em caixa isotérmica para o laboratório. Foi realizada a 
biometria com auxílio de um paquímetro digital com precisão 
de 0,05 mm e a pesagem em balança analíƟ ca com 0,001g 
de precisão. As médias de temperatura e salinidade do 
local, medidas com um mulƟ parâmetros, foram de 30,65o C 
e 25,4, respecƟ vamente. Aplicou-se a seguinte fórmula: IR 
= peso úmido da carne /peso úmido bruto (carne + concha) 
x 100, expresso em porcentagem. A análise biométrica 
da concha determinou valores de comprimento acima de 
39,5mm, indicando que os exemplares coletados eram 
adultos. As médias do IR para os meses de janeiro, fevereiro 
e março foram de 31,29% (DP±4,80), 29,94% (DP±4,86) e 
28,15% (DP±3,57), respecƟ vamente e foram considerados 
economicamente apropriados.
Agradecimentos: Fundação de Amparo à Pesquisa do Estado 
da Bahia � FAPESB
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Mollusca are underrepresented in red lists. This is of 
concern, as one of the fi rst steps towards the conservaƟ on 
of malacofauna is the determinaƟ on of vulnerable taxa. 
The Mexican Red List NOM-059-SEMARNAT-2010 (hereaŌ er 
NOM) only recognizes 17 mollusk species as endangered, 
a small amount considering the remarkable diversity of 
mollusks. With the objecƟ ve to obtain a broader list of 
endangered mollusks, I compared the NOM, the IUCN Red 
List and the Carta Nacional Pesquera (Mexican Fisheries 
staƟ sƟ cs, henceforth CNP). All species listed in the NOM 
and the IUCN (LC, VU, EN, CR, EW, EX categories; n=80) 
were considered as at risk. From the CNP, I included those 
species with declining, overexploited or collapsed fi sheries. 
As a result of the comparison criteria 130 species belonging 
to 37 families and 3 classes (Gastropoda, Bivalvia and 
Cephalopoda) were idenƟ fi ed as threatened, with marine 
species (n=101, 40 commercial) and gastropods (n=91) 
being predominant. No terrestrial species were reported 
as threatened. The family Conidae represented 39% of the 
species, all listed under Low Risk category. The Hydrobiidae 
recorded the highest risk of exƟ ncƟ on (8 of 10 species). 
Two species listed in the NOM (Polymesoda caroliniana and 
Tivela stultorum) are commercial, whereas 16 species not 
listed in the NOM are overexploited such HalioƟ s cracherodii 
(considered as criƟ cally endangered by the IUCN and CNP). 
Furthermore three species are no longer harvested as a 
result of the collapse of their fi sheries (Atrina tuberculosa, 
A. oldroydii, and Hexaplex erythrostomus). The conservaƟ on 
acƟ ons implemented by the Mexican government through 
CONAPESCA (Mexican Fisheries Commission) have mainly 
focused on the regulaƟ on of commercial fi sheries for species 
such as Queen Conch (Lobatus gigas). However, increased 
knowledge of Mexican mollusk species is necessary to 
eff ecƟ vely assess their status and therefore move towards 
eff ecƟ ve conservaƟ on of threatened species.
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Mussel beds provide biogenic habitats for several species 
and represent one of the most diverse communiƟ es on 
temperate environments. Nevertheless, they are poorly 
studied in Mexico despite their economic importance due 
the arƟ sanal fi sheries of the California mussel MyƟ lus 
californianus, the ochre sea star Pisaster ochraceus and, 
the purple urchin Strongylocentrotus purpuratus. Here, we 
compare the abundance and size structure of the keyhole 
limpet Fissurella volcano, the owl limpet Loƫ  a gigantea, 
the purple urchin S. purpuratus, and the whelks Nucella 
sp. and Acanthina sp. within mussel beds among fi ve sites 
along the west coast of Baja California, Mexico. Seasonal 
surveys were conducted between 2006 and 2007 in Bajamar 
(BM), Erendira (ER), Punta Baja (PB), Los Ojitos (OJ) and La 
Esmeralda (ES). Under their density, each mussel bed was 
divided into Dense and Intermediate-Sparse. Results suggest 
that mobile macroinvertebrates were more abundant in 
Dense strata. Erendira was characterized by high densiƟ es 
of Nucella sp. (2.1±2.6 org/m2); Punta Baja by S. purpuratus 
(30.6±25.6 org/m2); Los Ojitos by F. volcano (127.7±128 
org/m2), and La Esmeralda and Bajamar by Acanthina 
sp. (20.22±35.36; 17.35±23.34 org/m2). Only the keyhole 
limpet (OJ) and the purple urchin (PB) sho Wright  Wright ed 
Gaussian size distribuƟ ons, with average shell length and test 
diameter of 18.5±7.8 and, 21.1±10.3 mm respecƟ vely. Biased 
size structure distribuƟ ons were commonly observed; per 
example, near of the 70% of the owl limpets at Bajamar were 
juveniles (<14 mm shell length) whereas the 60% of them 
were adults at La Esmeralda (30-70 mm). These results agree 
with the general statements that mobile macroinvertebrates 
are more common on denser mussel beds, and also highlights 
the importance of the laƩ er as recruitment sites and habitats 
for a wide range of species including commercial species such 
the purple urchin.
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We conducted a bibliographic review of records of mollusks 
in México City. We found 54 species and subspecies, including 
four mussels and 50 gastropods. However, the gastropods 
reported for the city represent only 3.8% of the land mollusk 
diversity recorded for the whole country, and mussels 
represent 5.8% of the 69 species known for the country. 
The gastropods encompass one limpet, 41 snails, and eight 
slugs, and 26% of the species are exoƟ c. Unfortunately, 
some species have been lost, as they were recorded in 
1920 and nowadays they are not found. For example, the 
snail Drymaeus rudis has not been collected in the forest 
of Chapultepec since 1950. None of the land mollusks are 
protected by the government, but there are iniƟ aƟ ves to 
protect green areas in specifi c patches of forest, and these 
sites provides habitat for naƟ ve species of gastropods. 
Therefore, the urban and rural areas where the mollusks 
have not been recorded should be invesƟ gated to improve 
knowledge of this group in this region.
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La DisƟ nción taxonómica de la malacofauna de fondos 
blandos y su variación espacio temporal en 81 siƟ os de 
muestreos del Golfo de Batabanó fue evaluada. Se analizaron 
sets de datos de los inventarios de especies de moluscos 
bentónicos obtenidos en los periodos de los años 80´ (1981-
1985) y 2000´ (2004, 2005, 2007, 2008 y 2009). Los índices 
de disƟ nción taxonómica promedio (Delta+) y variación en la 
disƟ nción taxonómica (Lambda+), fueron usados para lograr 
dichos objeƟ vos. Para el periodo evaluado se registraron 227 
especies distribuidas en tres clases (Bivalvia, Gastropoda 
y Scafopoda), 19 órdenes, 68 familias y 149 géneros. 
Se detectaron diferencias signifi caƟ vas en la diversidad 
taxonómica entre los periodos de los años 80´ y 2000´. La 
estructura taxonómica de los moluscos ha tenido cambios 
signifi caƟ vos al paso del Ɵ empo, debido al año 2008 el 
cual quedó fuera y por debajo de la distribución esperada. 
Espacialmente varías estaciones de la década del 2000´ 
quedaron fuera de la distribución esperada evidenciándose 
diferencias estadísƟ camente signifi caƟ vas. Las diferencias 
temporales pueden ser debidas al paso de dos huracanes por 
la región y las espaciales a los efectos ocasionados por varias 
acƟ vidades humanas en la región.

TAXONOMIC DISTINCTNESS OF THE MALACOFAUNA 
OF SOFT BOTTOMS FROM BATABANO GULF, CUBA

The taxonomic disƟ nctness of the malacofauna of soŌ  
boƩ oms and their variaƟ on space temporal in 81 samples 
sites from Batabano Gulf was evaluated. We analysed data 
sets from the inventories of species of benthic mollusks 
obtained in the periods of years 1980´ (1981-1985) and 2000´ 
(2004, 2005, 2007, 2008 and 2009). The indexes of average 
taxonomic disƟ nctness (Delta+) and variaƟ on in taxonomic 
disƟ nctness (Lambda+) were used to achieve these 
objecƟ ves. They registered 227 species distributed in three 
classes (Bivalvia, Gastropoda and Scafopoda), 19 orders, 68 
families and 149 genus. Signifi cant diff erences were detected 
in the taxonomic diversity between the periods of the years 
80´ and 2000´. The taxonomic structure of mollusks had 
signifi cant changes over Ɵ me, due to the year 2008 which 
was outside and below staƟ sƟ cal expectaƟ on. Some staƟ ons 
of the 2000´ were outside of the staƟ sƟ cal expectaƟ on 
yielding signifi cant diff erences. The temporal diff erences can 
be aƩ ributed to two hurricanes in the región, and the spacial 
diff erences to the eff ects caused by human acƟ viƟ es in the 
region.
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El género Conus es un grupo de caracoles marinos 
que poseen venenos biológicamente acƟ vos que 
son considerados un recurso con alto potencial en la 
farmacología. En la costa de Sinaloa hay una importante 
diversidad de moluscos entre los que destacan los caracoles 
conoideos cuya caracterísƟ ca principal es la capacidad de 
inyectar venenos con toxinas que fungen como medio de 
defensa y herramienta de caza. El presente trabajo Ɵ ene 
como objeƟ vo la estandarización de un procedimiento 
para evaluar el efecto del veneno de dos especies del 
género Conus (C. fergusoni y C. archon) uƟ lizando como 
bioensayos gusanos poliquetos, peces y gasterópodos, 
además de evaluar posibles diferencias en la potencia del 
veneno de los Conus de acuerdo a la especie, talla y sexo. 
Las muestras se obtuvieron de la fauna de acompañamiento 
de la pesca de camarón de altamar. Se obtuvieron los datos 
de captura y los registros fotográfi cos, y se midieron la 
longitud, la anchura, la altura y el peso de los especímenes. 
Posteriormente, rompiendo la concha, se separó el tejido 
blando y se extrajo el sistema venenoso completo (bulbo, 
conducto y probóscide). Este procedimiento se realizó 
sobre una base de vidrio en una cama fría. Para obtener el 
veneno, se separo el conducto venenoso realizando cortes 
en los extremos y fue macerado adicionándole 250μl de 
agua de mar. S tomaron 100μl con una jeringa para insulina 
y se inyectó a los organismos prueba al mismo Ɵ empo que 
se inyecto con agua de mar el mismo volumen al organismo 
control. Las principales reacciones en los organismos 
prueba fueron torcedura, enroscamiento, aceleración de los 
movimientos locomotores, aletargamiento, incapacidad de 
adhesión, cambio de coloración, contracciones, nado erráƟ co 
y fi nalmente la muerte de los organismos. Los mayores 
efectos del veneno se presentaron uƟ lizando el veneno de los 
machos de ambas especies, mientras que C. fergussoni fue 
mayor efecto en los gusanos y C. archon en los gasterópodos.
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In order to understand the temporal and spaƟ al changes in 
the abundance of abalone as an indicator of herd behavior, 
monthly abalone density in a representaƟ ve bank inside 
three fi shing zones were esƟ mated: Bahía Asuncion (San 
Roque Island), La Bocana and Punta Abreojos. To esƟ mate the 
density, the census was conducted in three transects of 25m 
long and 2 meters wide in the area of distribuƟ on of green 
abalone HalioƟ s fulgens. The geographical posiƟ on of each 
transect was recorded and monthly changes in abundance 
and density per transect was set up from May to December. 
First, the type of scaƩ ering abalone was determined using 
the Morisita Index (Im), then the density by place and month 
using the Distance Sampling V.6.0 program was esƟ mated. 
The results indicated that the abalones were found spaƟ ally 
gregarious (Im > 1) every month. In the case of the monthly 
density of abalone we esƟ mated average values from 0.1 
ind/m-2 (IC 95% 0.046 - 0.217 ind/m-2) to 0.3 ind/m-2 (IC 95% 
0.157 - 0.563 ind/m-2); corresponding to May and August 
respecƟ vely. The minimum value observed in May occurred 
just aŌ er the fi shing season, this value increased to 0.3 
ind/m-2 average for August (95% CI = 0.157-0.563) and 
remained unƟ l December. Knowledge of the variability in 
space and Ɵ me is important to determine when and how to 
esƟ mate populaƟ on size involve in the fi shing quota as well 
as in the reproducƟ ve success of the species.

VARIACIÓN MENSUAL DE LA DENSIDAD DE ABULÓN, 
QUE MUESTRA AGREGACION EN TRES ZONAS DE PESCA 

DE BAJA CALIFORNIA SUR
Con el fi n de conocer la variabilidad espacio-temporal de los 
abulones en tres siƟ os de pesca de Baja California Sur (Bahía 
Asunción (Isla San Roque), La Bocana y Punta Abreojos); se 
cuanƟ fi có la abundancia de tres transectos de 25m de largo 
por 2 metros de ancho en cada siƟ o de muestreo para el 
abulón azul HalioƟ s fulgens, durante los meses de mayo a 
diciembre de 2013. También se registró la posición geográfi ca 
de cada transecto y se le dio seguimiento mensual a los 
cambios de abundancia. Se determinó el Ɵ po de dispersión 
del abulón, uƟ lizando el Índice de Morisita (Im), y se 
esƟ mó la densidad promedio por mes y siƟ o de muestreo 
empleando el programa Distance Sampling V.6.0. Los 
resultados obtenidos fueron: el abulón forma agregaciones 
mensualmente y en todos los siƟ os muestreados (Im > 1). En 

cuanto a la densidad mensual de abulón se esƟ maron valores 
promedio entre 0.1 ind/m-2 (IC 95% 0.046 - 0.217 ind/m-2) y 
0.3 ind/m-2 (IC 95% 0.157 - 0.563); correspondientes a mayo y 
agosto respecƟ vamente. La dinámica poblacional del abulón, 
se comportó con un mínimo en la densidad en mayo debido 
a la temporada de pesca, que fue en los meses anteriores, 
posteriormente se incrementó la densidad hacia agosto y se 
mantuvo oscilando hasta diciembre. El conocimiento de la 
variabilidad en espacio y Ɵ empo es importante para poder 
determinar cuándo y cómo esƟ mar el tamaño poblacional 
implicado en la cuota de pesca así como en el éxito 
reproducƟ vo de la especie.
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The cephalopoda fauna the southernmost region of the 
Tropical Mexican has received liƩ le aƩ enƟ on. Cephalopod 
fauna from the Gulf of Tehuantepec was collected with 
diff erent methods: a) Analysis of depredator stomach 
contents, b) Commercial catches during 4 exploratory fi shing 
surveys in the Gulf of Tehuantepec during the shrimp fi shing 
season, c) direct sampling.
Of the total of 545 specimens we examined 165 were 
adults (30%), 19 juveniles (3.5%) and 361 paralarvae 
(66.5%). Specimens have been deposited at the Museum 
of Natural History, Universidad del Mar (MHN-UMAR). The 
cephalopods idenƟ fi ed in this study consist of 8 families, 
15 genera, 28 species, and 14 forms corresponding to the 
equal number of species. This study adds 3 squid species 
and 15 octopus species not recorded in previous studies 
for a total count of 42 species for Gulf of Tehuantepec. The 
cephalopod resources of the study area were evaluated for 
their importance as commercial fi sheries. O. hubbsorum 
is subjected to fi shing in Mexican Pacifi c waters. In 
addiƟ on, Lolliguncula diomedeae and L. panamensis are 
exploited bycatch from shrimp in the Gulf of Tehuantepec. 
Other species of potenƟ al commercial importance are O. 
bimaculatus, D. gigas, S. oualaniensis, and O. bartrami.
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Los diciémidos son simbiontes comunes en los sacos renales 
de cefalópodos. Uno de los atributos más conspicuos de 
los diciémidos es su sencillez morfológica, ya que están 
consƟ tuidos por una sola capa de células que no forman 
tejidos. Debido a su alta especifi cidad hospedadora, algunos 
autores sugieren que los diciémidos son suscepƟ bles de 
uƟ lizarse como marcadores naturales para disƟ nguir stocks 
e incluso especies crípƟ cas de cefalópodos. Sin embargo, el 
conocimiento generado acerca de estos invertebrados en 
México es incipiente por lo cual, su posible uƟ lidad como 
marcadores naturales de cefalópodos en aguas mexicanas 
es desconocida. El presente estudio muestra los resultados 
preliminares de los diciémidos descritos por primera vez en 
el pulpo rojo Octopus maya. Se recolectaron 15 especímenes 
de O. maya en las localidades de Progreso, Sisal y Celestún, 
respecƟ vamente, presentando una prevalencia de infección 
superior al 80% en cada una de ellas. De cada hospedador 
se realizaron froƟ s de los sacos renales. Los froƟ s se fi jaron 
en Bouin y se Ɵ ñeron con hematoxilina-eosina. La longitud 
total de los vermiformes (nematógeno y rombógenos) varió 
de 100-700 μm. La calota es de forma cónica, consƟ tuida por 
4 células propolares y 4 metapolares dispuestas en posición 
opuesta, lo cual indica que corresponden al género Dicyema. 
El resto del cuerpo lo conforman 2 células parapolares, 4 
diapolares y 2 uropolares. La célula axial se exƟ ende en la 
parte media del vermiforme hasta la mitad de las células 
metapolares. Los embriones vermiformes presentan 2 
axoblastos en posición posterior al núcleo de la célula axial. 
La descripción de los embriones infusoriformes está aún en 
desarrollo. Los resultados obtenidos muestran la presencia 
de una sola especie de diciémido que representa el primer 
registro de estos vermiformes en O. maya y el cuarto registro 
a nivel nacional.
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El Golfo de México (18°-30° N y 82°-98° W), es una frontera 
internacional entre México, Estados Unidos y Cuba en la 
cual, a lo largo de la historia, se han reportado individuos 
de la clase Cephalopoda comenzando por LeSeur (1821) y 
destacando tres trabajos de interés con listados puntuales 
de la riqueza de especies en el Golfo de México: Voss (1956) 
con un registro de 42 especies para todo el Golfo de México; 
Salcedo-Vargas  (1991) con 71 especies reportadas para 
aguas mexicanas; Vecchione (2002) con 109 especies de 
Cefalópodos para Golfo de México y Mar Caribe; y Judkins et 
al. (2009) con 99 especies para todo el Golfo de México y un 
análisis biogeográfi co y distribución de las especies basada en 
el área geográfi ca de esta clase para todo el Golfo de México 
incluyendo Mar Caribe.
Este trabajo analiza por primera vez la estructura comunitaria 
y la sistemáƟ ca de la clase Cephalopoda en aguas mexicanas 
pertenecientes al Golfo de México, para ello se realizó un 
análisis en los ejemplares de las colecciones y registros 
bibliográfi cos que se presentan para la zona; la diversidad, 
distribución y abundancia se esƟ mó a parir de bases de 
datos internacionales y colecciones nacionales reportadas 
específi camente para el área de estudio, incrementando la 
riqueza de especies en un 10 %. 

COMMUNITY STRUCTURE OF CEPHALOPOD CLASS CUVIER, 
1797 (PHYLLUM MOLLUSCA) IN MEXICAN WATERS OF GULF 

OF MEXICO
The Gulf of México (18° - 30° N y 82° - 98° W) is an 
internaƟ onal border with México, U. S and Cuba in which 
the Cephalopoda class have been menƟ ons troughout the 
history, beginning whit LeSeur (1821) and highlighƟ ng three 
papers of interest with specifi c taxonomic lists of species 
richness in the Gulf of México, Voss (1956) with a record of 
42 species for the Gulf of México; Salcedo-Vargas  (1991) with 
71 species reported in Mexican waters; Vecchione (2002) 
with 109 species of cephalopods to the Gulf of México and 
Caribbean Sea; and Judkins et. al. (2009) with 99 species 
for the Gulf of México and a biogeographic analysis and 
distribuƟ on of the species based on the geographic area of 
this class to the Gulf of México including the Caribbean Sea 
(2010).
This paper carried out the fi rst community structural analysis 
proposed for the Cephalopoda class and it is a systemaƟ c 
update of the group. The analysis was made using the 
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samples from the collecƟ ons and bibliographic records 
submiƩ ed for the Gulf of México; the diversity, distribuƟ on 
and abundance of the fauna of the cephalopoda class from 
the bases of internaƟ onal data and naƟ onal collecƟ ons 
reported specifi cally for Mexican waters in the Gulf of 
México increasing the richness from the zone in 10 %.
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GASTROPODA) ASSOCIATED WITH THE ROCKY INTERTIDAL 
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The coast zone of the State of Guerrero has four priority 
regions for marine biodiversity conservaƟ on. The Murcidae 
is part of the diversity that occurs in these marine regions. 
This family has economic importance because of the beauty 
of their shells and their use as food for human consumpƟ on. 
This research was carried out in the rocky interƟ dal zone 
at 21 sites in three priority marine regions in the State of 
Guerrero. The objecƟ ve was to analyze the composiƟ on of 
the family Muricidae based on species richness, abundance, 
density, geographic distribuƟ on, size structure and esƟ mate 
H ‘and J’. Sampling was carried out from 2009 to 2012. At 
each site, the sampling area was 10 m2. Seven thousand one 
hundred thirty eight organisms were analyzed, and 14 species 
were idenƟ fi ed. Mancinella triangularis had the highest 
abundance. The density for the state was 33.99 organisms/
m2. M. triangularis, Stramonita biseralis, Plicopurpura pansa, 
M. speciosa and Trachipolia lugubris were recorded as widely 
distributed species. The larger size submiƩ ed it P. pansa. 
H’=1.82 bits / individuals and J’= 0.47. Species richness is 
high and corresponds to that expected a tropical region. 
Sampling was conducted in rocky substrate, where there is 
great number of microhabitats, allowing the establishment 
of a greater number of species. The amount of sampling sites 
represenƟ ng diff erent types of substrate. The Muricidae is 
considered as one of the representaƟ ve families of the rocky 
interƟ dal zone. Species richness of the Muricidae was greater 
than what has been reported in other research within the 
state of Guerrero.
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In Acapulco, tourism provides beauƟ ful beaches and a variety 
of molluscs that are a delight to the palate, are also a source 
of economic resources for the residents. However, there is 
liƩ le research on species that are caught and sold for human 
consumpƟ on. There are two invesƟ gaƟ ons conducted in 
Acapulco and focus on species that are commonly marketed. 
Most reports of molluscs in Acapulco, are ecological, 
populaƟ on, or community based. The data from government 
agencies on fi sheries of molluscs are imprecise. The 
objecƟ ve of this research was to determine the diversity, 
the size structure, and to analyze the catches of molluscan 
species for human consumpƟ on in Acapulco. We conducted 
sampling and interviews from 2011-2013 with people selling 
molluscs and fi shermen. Some organisms that are captured in 
Acapulco were collected. In the samples we found 35 species, 
of which 16 are Gastropoda, 18 of Bivalvia, and one of the 
Polyplacophora. Three species that are caught for human 
consumpƟ on are listed on the Mexican Offi  cial Norm NOM-
059-SEMARNAT-2001 and Pinctada mazatlanica, Spondylus 
calcifer and Plicopurpura pansa that are subject to special 
protecƟ on. These organisms are exploited in Acapulco for 
human consumpƟ on without control. We need to develop 
management programs, and iniƟ ate cultures of naƟ ve 
species.
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Antes del represamiento de las aguas del Río Colorado en 
los años 30s del siglo XX, éste fungió como la fuente más 
importante de entrada de agua dulce hacia el Golfo de 
California. Hoy los depósitos arqueológicos Ɵ po conchero 
son abundantes en el Alto Golfo de California lo cual apunta 
a que la captura de moluscos y peces fuera quizá la acƟ vidad 
de subsistencia más importante en el pasado. Presentamos 
los resultados de una tesis cuyo objeƟ vo fue uƟ lizar variables 
ecológicas (índices de Diversidad, Riqueza y EquitaƟ vidad) 
y ambientales (δ18O) para evaluar las estrategias de 
apropiación y las condiciones ambientales en que ocurrieron 
las acƟ vidades de captura de moluscos y peces por 
grupos humanos en el Delta. Se analizaron dos concheros 
arqueológicos (B18BP1 y Cala 2) de diferente temporalidad, 
ambos ubicados en el límite sur del anƟ guo estuario 
formado por el Río Colorado. Para inferir las condiciones 
paleoambientales se obtuvieron valores isotópicos de 
oxígeno (δ18O) de moluscos de las especies Protothaca grata 
y Chione pulicaria y se integraron a los datos procedentes de 
muestras de otolitos de las especies Totoaba macdonaldi, 
Micropogonias megalops y Cynoscion parvipinnis. Los datos 
en conjunto señalan que el depósito más anƟ guo (B18BP1) 
se formó de manera predominante bajo condiciones de 
no-fl ujo del Río Colorado. Además, la colecta de recursos en 
B18BP1 fue signifi caƟ vamente más diversa y menos selecƟ va 
en comparación con el conchero más reciente (Cala 2). Esta 
variación sugiere que con el Ɵ empo los grupos humanos 
más tardíos pudieron haber modifi cado la organización de su 
subsistencia para enfocar sus esfuerzos en sólo algunos de los 
moluscos más redituables.
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In the state of Guerrero, is necessary to study the abundant 
marine resources, in them we fi nd the molluscs belonging 
to the Family FISSURELLIDAE. This family is one of the best 
represented in the rocky interƟ dal zone, also has commercial 
importance as food, for this reason was conducted this study, 
the which you have as objecƟ ves; a) Determine the species 
richness, b) esƟ mate the abundance simple and relaƟ ve, c) 
esƟ mate the density, d) know the geographical distribuƟ on of 
species, e) analyzing the size structure of long, wide and high, 
f) esƟ mate diversity indices H ‘and J. We sampled the rocky 
interƟ dal zone of 23 sites located in the state of Guerrero. 
In each site is covered a total area of 10m2. The method of 
sampling was systemaƟ c, to delimit the area was used a 
quadrant of 1m2. The collected organisms were placed in jars 
with alcohol to the 96 % and transported to the laboratory to 
be idenƟ fi ed, measured and quanƟ fi ed. 669 organisms were 
analyzed. Three subfamilies, three genera, two subgenera 
and 14 species were idenƟ fi ed. Fissurella (C.) morrisoni was 
found as a new record. F. nigrocincta presented the highest 
abundance with 1043 organism. Were esƟ mated a density 
total of 7.25 organism/m2. Species with wide geographical 
distribuƟ on were F. nigrocicnta and F. gemmata. The largest 
size was recorded in F. gemmata. The índices of diversity 
Shannon-Wiener (H´) and equity Pielou (J´) were 1.68 bits / 
individual and 0.45. The species larger size they are found in 
places with high substrate stability (rock masses and large 
blocks) and exposed to the waves hit.
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Las Redes Neuronales ArƟ fi ciales (RNA) pueden ser 
consideradas como solucionadores universales de funciones 
acotadas. Las RNA han demostrado tener éxito en el 
tratamiento de datos, al detectar patrones o regularidades 
que no son obvias o destacables a simple vista. Esta 
circunstancia permite considerar la introducción de las RNA 
en la diferenciación de culƟ vos larvales viables de Atrina 
maura, en donde se uƟ lizan las caracterísƟ cas morfométricas 
de las larvas veliger para idenƟ fi car los diferentes culƟ vos y 
que no dependen de la experiencia del técnico para descartar 
un culƟ vo. La metodología del trabajo fue la siguiente: los 
reproductores se madurarán bajo condiciones controladas 
de alimentación y temperatura (24°C), una vez lograda 
la maduración se indujo el desove uƟ lizando la técnica 
de choques térmicos. Después de 20-24 h de realizada la 
fecundación se presentó la larva “D. A parƟ r de ese momento 
se iniciaron los muestreos con alícuotas de 20 ml y la toma 
de las correspondientes imágenes digitales de las larvas 
muestreadas por medio de un microscopio con cámara digital 
integrada. Las imágenes digitales se someƟ eron a un análisis 
empleando Image-Pro Plus (v6.0) para obtener la información 
morfométrica de cada larva muestreada. Este procedimiento 
se repiƟ ó hasta fi nalizar la etapa larvaria o cuando el culƟ vo 
terminó sin ser exitoso. La información obtenida se analizó 
por medio de las RNA uƟ lizando inicialmente el algoritmo 
de retropropagación para el entrenamiento. Su ejecución se 
implementó mediante recursos computacionales basados en 
Visual Basic for ApplicaƟ ons (VBA) en Excel 2007 y Matlab 
R2007a. Los resultados de este trabajo mostraron la efi ciencia 
de esta metodología pudiendo determinar la viabilidad de un 
culƟ vo desde el día 3 y 5, lo que permite a los acuacultores 
tener una herramienta sencilla para caracterizar los culƟ vos 
de A. maura con un ahorro signifi caƟ vo de Ɵ empo y esfuerzo.
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Durante los momentos de baja salinidad ambiental, las 
hembras incubantes de algunos gastrópodos y bivalvos 
pueden aislar la cavidad del manto por un periodo de varios 
días, manteniendo la concentración osmóƟ ca interna, pero 
causando una severa disminución en el oxigeno disuelto y 
pH, y un incremento en amonio y otras sustancias toxicas en 
el fl uido del manto. En el presente estudio se examinó las 
consecuencias inmediatas del aislamiento materno sobre 

los embriones incubados en el gastrópodo Crepipatella 
dilatata, habitante común del estuario del rio Quempillén 
(41°52�S, 73°46�W), sur de Chile. Específi camente se 
determinó el Ɵ empo de liberación de los juveniles y la tasa 
de crecimiento larval durante la incubación. Además, en los 
juveniles originados por estos embriones se cuanƟ fi caron 
los efectos latentes sobre la tasas de aclaramiento, consumo 
de oxígeno y crecimiento durante las primeras 4 semanas 
de vida independiente. Hembras que estaban en un 
periodo de incubación inicial o intermedio y que fueron 
expuestas a un estrés agudo de baja salinidad por 3 días, 
aumentaron el Ɵ empo de incubación embrionaria, pero el 
tamaño de liberación de los juveniles no fue afectado. Hubo 
una reducción en la tasa de crecimiento de los embriones 
encapsulados provenientes de madres expuestas al estrés 
de baja salinidad. Los juveniles presentaron efectos 
latentes, traducidos en una disminución tanto de sus tasas 
de crecimiento como en las tasas de consumo de oxígeno 
y aclaramiento. Los resultados indican, que la reducción 
en la salinidad ambiental por varios días, puede afectar 
indirectamente y de forma negaƟ va el desarrollo de los 
embriones incubados, y además, afectar a los juveniles 
durante al menos las primeras semanas después de su 
liberación del cuidado parental İ sico, incluso cuando los 
embriones y juveniles han vuelto a niveles de salinidad 
normal (32 psu). Financiado Fondecyt-Chile 1100335.
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En la Península de Yucatán, se ha observado que los sistemas 
anquihalinos (cenotes) que se encuentran en esta parte 
del país, presentan complejas formaciones subterráneas 
y externas, que sirven de habitat para una gran variedad 
de formas de vida. Sin embargo, no toda la fauna ha sido 
propiamente estudiada. Por ello, en este estudio se analizó 
la malacofauna en la zona externa del sistema �Aerolito 
de Paraíso� en la isla de Cozumel, mediante la colecta 
de muestras de 250 ml de sedimento kársƟ co y alga 
fi lamentosa, en la temporada de lluvias del 2007 y secas 
del 2008. Estas fueron pasadas por un tamiz de 0.5mm, 
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fi jadas y posteriormentese separadas e idenƟ fi cadas en 
el laboratorio. También se realizó una colecta manual 
en la zona de cuevas del sistema. De un total de 24,970 
invertebrados macrobentónicos, el 23.22% de la comunidad 
(8,928.32 ind/250 ml) estuvo representada por los moluscos 
gasterópodos Pyrgophorus coronatus y Cerithidea costata. 
La mayor abundancia de este phylum se registró durante la 
época de secas (8,768.53 ind/250 ml) con respecto a la de 
lluvias (159.79 ind/250 ml), siendo la especie P. coronatus la 
más abundante en ambas temporadas. En cuanto a la zona 
de cuevas únicamente se registró la presencia del bivalvo 
Ctenoides miƟ s que representa el primer registro de esta 
especie en este sistema. Finalmente, se puede concluir, que 
las condiciones ambientales de este sistema permiten la 
presencia de fauna propia de ambientes salobres en la zona 
externa y especies marinas en la cueva.
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La reproducción en moluscos marinos ha sido estudiada 
diversamente, en especial la vitelogénesis, un proceso 
complejo que involucra un gasto energéƟ co debido a la 
autosíntesis y heterosíntesis de proteínas. El presente 
trabajo evaluó los cambios de la glándula digesƟ va 
durante la gametogénesis de S. pugilis en el medio natural 
y en organismos alimentados con dietas formuladas en 
laboratorio. Se colectaron 130 organismos, de los cuales 
78 se culƟ varon durante 104 días a una temperatura de 
27.5ºC, con fotoperiodo de 12/12h. Se alimentaron con una 
dieta formulada en el Cinvestav IPN Mérida cuyo contenido 
fue 41.3% de Carbohidratos, 36.3% de Proteínas y 5.37% 
de lípidos. Quincenalmente se disecaron 12 organismos, 6 
del medio natural y 6 alimentados con la dieta balanceada. 
Para su análisis histológico se uƟ lizó la Ɵ nción de Tricromo 
de Goldner modifi cada. Para la evaluación gonádica se 
clasifi co su desarrollo en: Gametogénesis inicial, media, 
fi nal y Madurez. Por lo que respecta al estadio nutricional, 
éste se determinó a través del Feed Index de Frenkiel y 
Aldana Aranda . Durante la fase experimental, tanto los 
organismos del medio natural como los alimentados con 
dieta formulada presentaron gametogénesis en sus tres 
niveles y maduración gonádica. Por lo que respecta al Feed 
Index, los organismos del medio natural presentaron un 
decremento conforme la gametogénesis avanzo, al igual que 
los organismos alimentados en laboratorio, indicando una 
relación directa entre el desarrollo ovocitario, la síntesis de 

vitelo y la acumulación de nutrientes así como su efecto en la 
estructura de la glándula digesƟ va del caracol S. pugilis.
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DETERMINACIÓN DE DIETA PARA MADURACIÓN 
DE REPRODUCTORES GARI SOLIDA ΈBIVALVIA: 

PSAMMOBIIDAEΉ, EN CONDICIONES ARTIFICIALES.

R. Contreras , F. Contreras, C. Puebla  y E. Pacheco 
InsƟ tuto de Ciencia y Tecnología. Universidad Arturo Prat. 
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Gari solida, conocido como culengue, es un molusco bivalvo 
enterrador, que se distribuye desde Perú (14°S) hasta el 
extremo sur de Chile (54°S).
El objeƟ vo de esta invesƟ gación fue obtener una dieta fácil 
de culƟ var y con una composición bioquímica adecuada para 
obtener reproductores maduros de esta especie.
Se evaluó la composición bioquímica de los animales en 
invierno y primavera; se determinó el Ɵ po de alimentación 
que G. solida Ɵ ene en el ambiente natural; se aislaron 
y culƟ varon las microalgas encontradas en el contenido 
estomacal de ejemplares de G. solida; se realizaron ensayos 
de tasa de aclaramiento, frecuencia de alimentación, 
canƟ dad de alimento a suministrar y fi nalmente se evaluó el 
efecto de la dieta seleccionada en la madurez de G. solida.
Los análisis bioquímicos indicaron que en hembras y en 
periodo de primavera, los ácidos C 20:4n6, C20: 1n9 y 
C22:6n3 aumentan signifi caƟ vamente con respecto al 
período invernal. Del contenido estomacal, se idenƟ fi caron 
30 especies de microalgas y se determinó que G. solida se 
alimenta principalmente de fi tobentos. No se logró el culƟ vo 
de forma masiva de ninguna microalga naƟ va aislada, por lo 
que se decidió trabajar con Isochrysis galbana, Chaetoceros 
sp. y Tetraselmis suecica. La tasa de aclaramiento para las 3 
microalgas seleccionadas fue de 7,95 ml min-1gramos de peso 
seco1.
Se determinó que una dieta mixta consƟ tuida por las 
microalgas Isochrysis galbana, Chaetoceros sp. y Tetraselmis 
suecica (50:30:20) y aportada al 3% del peso seco de las 
partes blandas de los reproductores en culƟ vo, reunió las 
caracterísƟ cas más adecuadas para la obtención de animales 
maduros en un menor período de acondicionamiento.
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BIOGEOGRAPHY OF THE TERRESTRIAL GASTROPODS IN 
SOUTHERN TAMAULIPAS, MÉXICO
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The terrestrial gastropods of the southern region of the 
state of Tamaulipas, México were surveyed (December, 
1990 � November, 2006). This region has much elevaƟ onal, 
topographic and climaƟ c variaƟ on. Samples (525) were 
obtained from 121 localiƟ es, in diff erents vegetaƟ onal types. 
The primary zoogeographical relaƟ onships are characterized 
by the presence of endemics taxa (45 species or subspecies: 
42.86%, highest value in northeastern México), and by the 
grouping of species of neotropical and nearƟ c affi  niƟ es 
(24 species: 22.86%) and those exhibiƟ ng neotropical 
distribuƟ ons (15 species or subspecies: 14.29%). The family 
Spiraxidae has the largest number of endemic species (17 
species and two subspecies). This family has the largest 
number of endemic species (29) in northeastern México.
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MARINE BIVALVES IN THE TAMAULIPAS COAST, MEXICO: 
DIVERSITY AND BIOGEOGRAPHY
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Marine bivalves were surveyed (midliƩ oral, supralitoral 
and subliƩ oral zones) from September 1987 to April 2010. 
One hundred and thirty-one species of marine bivalves 
represenƟ ng 98 genera in 37 families are reported. Two 
species are fi rst records for Tamaulipas. The families with the 
largest number of species are the Veneridae (18) and Arcidae 
(12). The largest number of species are recorded in La Pesca 
(79) and Playa Miramar (70). These 131 species share the 
following malacogeographical relaƟ onships: 62 species 
(47,32%) exhibit Caribbean and Carolinian affi  niƟ es, 20 
species (15,26%) exhibit Carolinian and Caribbean affi  niƟ es, 
13 species (9,92%) exhibit Carolinian and ArgenƟ nean 

affi  niƟ es and 12 species (9,16%) exhibit Caribbean, Carolinian 
and Boreal affi  niƟ es. Only six species (4,58%) exhibit an 
exclusive Caribbean distribuƟ on and four species (3,05%) 
are known only from the Gulf of México. The fact that 
approximately 82% (107 species) of the marine Tamaulipan 
bivalve fauna exhibits the above malacogeographical 
relaƟ onships provides overwhelming evidence that the 
Tamaulipan coast of México represents a transiƟ onal 
zone between the Carolinian and Caribbean malacological 
provinces.
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DETERMINING RELEVANT VARIABLES AND 
QUANTIFIABLE REFERENCE POINTS TO ESTABLISH THE 

MATURITY STAGES IN ENTEROCTOPUS MEGALOCYATHUS 
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Determining the maturity condiƟ on of cephalopods is 
crucial for stock assessment and management, but this task 
is oŌ en diffi  cult to conduct in pracƟ ce. This study provides 
observer-independent criteria to classify individuals in 
maturity stages based on decision tree analysis (DTA). A 
total of 4551 squids (Illex argenƟ nus) and 1447 octopuses 
(Enteroctopus megalocyathus) from patagonian coast 
(ArgenƟ na) were sampled. Each individual was sexed and 
assigned to a macroscopic maturity stage defi ned by specifi c 
maturity scales and validated by histological analysis. Also, 
for each individual the weight of the gonad, accessory 
glands/ducts, mantle length and total weight were recorded 
and Maturity and Hayashi’s indexes were calculated. Two 
diff erent models were fi Ʃ ed, one considering all maturity 
stages and another considering only intermediate maturity 
stages since these are the most diffi  cult to determine in 
pracƟ ce. For I. argenƟ nus, the weights of nidamental gland 
and oviducts were the most relevant variables to classifi ed 
individuals among all female stages (misclassifi caƟ on 23%) 
whilst spermatophoric complex and tesƟ s weights were the 
key variables for males (misclassifi caƟ on 23%). The second 
model showed that nidamental gland and spermatophoric 
complex weights were the most relevant variables to classify 
females (misclassifi caƟ on 19%) and males (misclassifi caƟ on 
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21%) respecƟ vely. For E. megalocyathus, the oviducts and 
ovary weights of females and the terminal organ weight of 
males were the most relevant variables (misclassifi caƟ on 
16% and 18%, respecƟ vely). The second model, highlighted 
the same variables, but misclassifi caƟ on improved to 13% 
for both sexes. In all cases, the frequently used indexes for 
determining maturity were not relevant. DTA of reproducƟ ve 
system measurements proved to be a useful tool to develop 
new and simple criteria of maturity stage classifi caƟ on, 
easy to use in fi eld and independent of observer training. 
Moreover, the present approach could be easily applied to 
other cephalopod species using the biological data already 
exisƟ ng.
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YOUNG CEPHALOPOD RESEARCHERS GROUP A DYNAMIC 
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CAREER RESEARCHERS INTO CEPHALOPOD SCIENCE
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The Young Cephalopod Researchers (YCR) group aims to 
improve communicaƟ on between early career cephalopod 
scienƟ sts, establishing a network and the enhanced 
collaboraƟ on between researchers, and focuses on keeping 
the members updated on integrated cephalopod research an 
internaƟ onal level. This plaƞ orm is led by an interdisciplinary 
group of young people involved in marine research and 
working in populaƟ on ecology, molecular ecology, biological 
oceanography, physiology, modeling, fi sheries, ecotoxicology, 
environmental polluƟ on and climate change related to 
cephalopod species. In this context the members of the 
YCR group want to contribute with further knowledge or 
fi elds where cephalopod species are involved and also 
collaboraƟ ng and proposing new projects with internaƟ onal 
parƟ cipaƟ on. The main objecƟ ves of parƟ cular YCR members 
vary according to the key species and their distribuƟ on in the 
ocean but the YCR community is conducƟ ng research that 
has some direct connecƟ on with climate change, looking for 
eff ects of environmental variables in cephalopods. As a result 

of these iniƟ aƟ ves, YCR group has increased the number of 
members to sixteen people, started cooperaƟ on between 
ArgenƟ na and Spain and plans new strategies to aff ront the 
development of cephalopod populaƟ ons under realisƟ c 
future ocean scenarios and the results were presented in the 
World Congress of Malacology (2013, Azores, Portugal). Also, 
in the framework of YCR a special session of cephalopods was 
conducted in YOUMARES4 (2013, Oldenburg, Germany). Up 
to the date, YCR members were present in two internaƟ onal 
meeƟ ngs showing results of cooperaƟ on studies between 
researchers from diff erent countries. The aim of this proposal 
is to present some of these results and to invite early career 
researchers to join us in this iniƟ aƟ ve and unifi ed projects 
that help us to understand the cephalopod science beƩ er.
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XENOHALIOTIS CALIFORNIENSIS IN BLUE AND YELLOW 
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Withering syndrome (WS) is a lethal disease of abalone 
that inhabits the west coast of North America caused by 
Candidatus XenohalioƟ s californiensis, a rickeƩ sia-like 
prokaryote (WS-RLP). This parasite has been detected in 
some areas of the Peninsula of Baja California, Mexico by 
convenƟ onal histology, Polymerase Chain ReacƟ on (PCR), and 
in situ hybridizaƟ on in wild black abalone HalioƟ s cracherodii, 
blue abalone HalioƟ s fulgens, yellow abalone HalioƟ s 
corrugata and cultured red abalone HalioƟ s rufescens. 
However, the presence and distribuƟ on of the parasite in the 
main abalone fi shing zone was unknown. With the objecƟ ve 
of determining the distribuƟ on, prevalence and intensity of 
Candidatus XenohalioƟ s californiensis in blue abalone and 
yellow abalone as well as to study the relaƟ on of the parasite 
and the sex of the organisms, Ɵ ssue samples were obtained 
from Social CooperaƟ ves that engage in the commercial 
capture of abalone. Samplings were conducted throughout 
the 2012 capture season. The parasite was detected in all 
studied areas in blue and yellow abalone. A prevalence of 
80% was found in blue abalone while 10% of these organisms 
showed an infecƟ on intensity of 3. Yellow abalone presented 
a prevalence of 62% and 6% of the organisms showed an 
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infecƟ on intensity of 3. A higher prevalence and infecƟ on 
intensity was found in female abalone in both species. PCR 
analysis and in situ hybridizaƟ on confi rmed the idenƟ ty 
and the presences of the parasite in all sampled areas. 
Sequence analyses of PCR products showed an idenƟ ty 
and coverage of 100% with previously reported sequences 
of WS-RLO (AF133090, AF06906). These results show that 
Candidatus XenohalioƟ s californiensis is widely distributed 
in the main fi shing area of the peninsula of Baja California 
and is well established in natural populaƟ ons of blue and 
yellow abalone. This data consƟ tutes the fi rst record of the 
distribuƟ on of the parasite in Mexico as well as the relaƟ on 
of the parasite and the sex of abalone.
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The genus Solaropsis Beck, 1837 as well as the other South 
American taxa formerly classifi ed into Camaenidae have 
a complex systemaƟ c history needed yet to be untangled. 
Its systemaƟ c posiƟ on is problemaƟ c due to the scarce 
knowledge on anatomy, because the original descripƟ ons are 
short, generally based only on shell characters. Solaropsis 
brasiliana (Deshayes, 1832) is an emblemaƟ c species from 
eastern Brazil, known just by shell morphology. The present 
study describes for the fi rst Ɵ me the anatomy of this 
species, updates the geographical range, and also introduces 
conƟ nuous characters that clarifi ed the relaƟ onships 
among species in order to contribute to the soluƟ on of the 
PleurodonƟ dae phylogeneƟ c puzzle. The shell of S. brasiliana 
is helicoid, depressed, spire moderately elevated, obtuse, 
with four to four ½ globose whorls, thin but solid, with 
periphery obsoletely angular; shell surface with regularly 
arranged rounded to oval granules, each bearing short hairs; 
dorsal surface with brown zigzagged bands; ventral side 
with doƩ ed brown lines; shell aperture slightly oblique, with 
delicate slightly expanded peristome; basal lip of aperture 
with slightly undulaƟ ng peristome; umbilicus only parƟ ally 
covered by peristomal columellar fold. Roof of pallial cavity 
system is disƟ ncƟ ve by its dark pigmentaƟ on. Nephridium 

half the length of the pallial cavity roof, shorter than in other 
species; secondary ureter completely closed as in most of 
the Solaropsis species. OvotesƟ s forming a single, compact 
mass; bursa copulatrix with a thick and long diverƟ culum, 
fl agellum thicker and longer than in other species of the 
genus; epiphallus straight, penis retractor muscle bifurcated 
with the vas deferens passing through it. The species seems 
to occur in Río de Janeiro, Espírito Santo and Minas Gerais 
states. The phylogeneƟ c hypothesis of relaƟ onships obtained 
in the present study shows resolved relaƟ onships for the 
clade Solaropsis, supporƟ ng the genus as monophyleƟ c.
Financial Support: CNPq, CONICET, FAPERJ, UERJ.
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The South American river basins north of the Amazon 
(including the Rios, Magdalena, Sinu, Orinoco, Essequibo, 
as well as smaller systems of Guyana, French Guiana and 
Surinam) are inhabited by three families of freshwater 
mussels: Hyriidae, Mycetopodidae, and Etheriidae. Our 
systemaƟ c re-evaluaƟ on of the species and genera of 
the region is based on fi eldwork conducted with KSC 
in collaboraƟ on with ChrisƟ ne A. Mayer (1986-1995), 
collecƟ ons-base research in 17 major research collecƟ ons, 
and a comprehensive literature review. Digital photographs of 
specimen lots and geoferenced localiƟ es were integrated into 
a comprehensive database of freshwater mussel taxonomy, 
literature records, and museum specimens. To-date, we have 
captured >650 specimen lots from the region and nearly 
7000 from South American generally (including >500 primary 
and secondary type lots). These data are publicly available via 
the MUSSEL Project Web Site (hƩ p://www.mussel-project.
net/). We currently recognize 37 species in 12 genera in the 
region, including at least one species new to science. Of 
these species, 20 are endemic to the region. We will present 
our results on paƩ erns of species richness and taxonomic 
diversity in these Neotropical basins and summarize the 
known defi ciencies in our understanding of the biogeography 
and evoluƟ on of these taxa. This research was funded by 
grants from the USA NaƟ onal Science FoundaƟ on (DEB-
REVSYS-0316125, 0316488).
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Freshwater snails of the genus Pomacea are very important 
for humans. Some species provides an alternaƟ ve source 
of protein and are collected from the wild or cultured. 
Pomacea fl agellata is a naƟ ve snail collected from lagoons in 
Quintana  Roo, México; and local authoriƟ es are concerned 
about declining populaƟ on abundances in natural habitats. 
Exploring the potenƟ al of this species for aquaculture, an 
experiment was carried out using three diets: A (Chaya), B 
(Spinach) and C (Shrimp food in slides or pellets) to assess 
the eff ect of every diet on growth and survival. Juveniles of P. 
fl agellata were set in triplicate aquaria (40 individuals each) 
and fed during 32 weeks. At the middle of the study period, 
individuals fed with diet C were larger than others fed with 
diets A and B. Survival rate was higher in snails fed with C 
and 80% of the snails fed with diet B died. By week 18, 100% 
of the snails fed with C died. At the fi nal of the experiment, 
survival, mean individuals length and weight were signifi cant 
higher in the treatment with diet C (56%, 34.17 mm and 9.72 
g, respecƟ vely) than those fed with diet A. Snails fed with 
diet C aƩ ained sexual maturity by week 30, expressed by 
copulas and eggs clutches kept in the aquaria. Growth curves 
demonstrate that growth is slower when temperatures 
decline. Handling of individuals is a major issue during 
culture, nonetheless experiment demonstrates that more 
than 50% of individual survive and growth faster using diet C. 
To obtain beƩ er results and reduce costs of producƟ on in a 
larger scale of culture, it is recommended to use Shrimp food 
during fi rst weeks and a combinaƟ on of this diet with Chaya 
posteriorly.
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Para conocer la distribución y abundancia de la �chivita�, se 
realizaron muestreos desde junio de 2012 a mayo de 2013 
en 20 siƟ os en la laguna de Bacalar distribuidos en ambos 
márgenes. En cada siƟ o, se realizaron tres transeptos de 100 
m2, colectando todos los caracoles, mismos que se midieron 
con un vernier al mm más cercano, y se pesaron con una 
balanza granataria electrónica con una precisión de 0.05 g. 
Se observó una mayor abundancia de organismos en margen 
Oeste (17,419 individuos), que en la zona Este, donde solo se 
encontraron 134 individuos. ExisƟ ó una mayor abundancia 
de caracoles en agosto, sepƟ embre y octubre, disminuyendo 
gradualmente el resto del año. Espacialmente, los caracoles 
fueron más abundantes en la parte media de la laguna, que 
correspondieron con las estaciones E3 a la E11. La densidad 
tuvo un máximo en sepƟ embre, con 1.27 ind.m2 y disminuyó 
a 0.47 ind.m2 en octubre posiblemente debido a condiciones 
climáƟ cas. La talla de los caracoles varió de 2 a 56 mm de 
longitud de concha con distribución normal, que cambió 
a bimodal en enero-marzo, y que probablemente indica 
reclutamiento de la especie. Pomacea fl agellata refl ejó una 
relación peso-longitud con un exponente de 2.7265 que es 
muy cercano a 3, lo que indicaría un crecimiento isométrico. 
Las densidades encontradas son muy bajas durante el año 
y esto indica que no es posible considerar la extracción del 
caracol para fi nes comerciales.
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Abalones are marine gastropod mollusks in the genus 
HalioƟ s. Of the diff erent species found around the world 
only 17 are considered of commercial interest. One is the 
red abalone, HalioƟ s rufescens. This species is distributed 
from Sunset Bay, Oregon, USA to Bahia Tortugas, Baja 
California Sur, México. Because the species is commercially 
important, they have been captured intensely, consequently 
their natural populaƟ ons have been declined dramaƟ cally 
in the past six decades. The purpose of this research is to 
analyze the geneƟ c variability and the possible changes that 
have occurred over a period of six years in the red abalone 
populaƟ on from Van Damme, California, USA, and determine 
the current geneƟ c parameters of abalone populaƟ on from 
Santo Tomas Bay in Baja California, Mexico. PopulaƟ on 
geneƟ c analysis was performed by amplifi caƟ on of 16 
microsatellite loci derived from Expressed sequence tag (EST-
SSR). This study contributes to geneƟ c knowledge of abalone 
from California and Baja California. The geneƟ c markers 
used here, may be useful in breeding programs to maintain, 
manage or improve the geneƟ c diversity of individuals, as 
well in restoraƟ on acƟ viƟ es. In this paper we show and 
discuss the preliminary results of the geneƟ c variability of 
populaƟ ons of red abalone in California and Baja California.
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New genomic analysis tools have been developed in the 
past decade, which allows us to obtain a high number of 
molecular markers and DNA sequences from diff erent 
genes. The main objecƟ ves of this work was to use the 
next generaƟ on sequencing in order to construct a conƟ g 
library to obtain a higher number of microsatellites of the 
queen conch, Strombus gigas, and to annotate the conƟ gs 
by blasƟ ng them into the Genbank and other protein 
libraries. A total number of 115,674 reads was obtained, 
which conformed 5,962 conƟ gs with a N50 of 279 bp and 
a maximum conƟ g size of 3,713. Only 612 conƟ gs (10.27%) 
were annotated. A total of 3,438 microsatellites were found, 
where 2683 (78.04%) had dinucleoƟ de repeƟ Ɵ on moƟ f, and 
674 were perfect dinucleoƟ de microsatellites. We discuss 
how the applicaƟ on can help in S. gigas aquaculture and 
fi shery.
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The red abalone, HalioƟ s rufescens, is one of the most 
important mollusk species cultured in Chile and in Mexico, 
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but there is almost no informaƟ on regarding the genes 
related with development, which could be useful for a 
geneƟ c breeding program. In recent years, the number of 
available molecular markers has increased, thanks to the 
next generaƟ on sequencing tools. The main objecƟ ve of this 
work was to compare the transcriptome of fast and slow 
growing red abalones in order to detect genes or group 
of genes related with growth and useful for a breeding 
program. We extracted RNA and sent it for 454 sequencing 
in order to obtain sequence reads from each group (fast and 
slow growing abalones). We built a pooled library in order 
to obtain common conƟ gs and then separately mapped 
reads from each group, either fast or slow. This mapping 
procedure allowed us to diff erenƟ ate those conƟ gs formed 
with reads from both groups, and those formed exclusively 
with “fast reads” and those from “slow reads”. A total of 
764,686 and 783,261 reads were obtained from the fast and 
slow growing abalones, respecƟ vely. These reads conformed 
44,817 conƟ gs, from which 4,615 were produced by fast 
growing abalones, while 9,286 were produce by slow growing 
abalones. Discussion on diff erences between gene ontology 
annotaƟ ons will be presented.
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DetecƟ on of diagnosƟ c characters for specifi c idenƟ fi caƟ on 
is parƟ cularly important in organisms whose characterisƟ cs 
are not clear, such as occurs in the squid species of the 
family Loliginidae. In this study, a revision concerning 
this issue was made using geneƟ c and morphometric 
(tradiƟ onal morphometry of body parts and statoliths 
geometric morphometrics) analyses for loliginids collected 
in the coast of Tamaulipas, Gulf of México. One-hundred 
eleven organisms from four oceanographic cruises were 
analyzed; basing on the characterisƟ cs from the original 
descripƟ ons these where idenƟ fi ed belonging to three 

(Lolliguncula brevis, Doryteuthis plei, and Doryteuthis 
pealei) of the four species whose distribuƟ on has been 
reported in the study area. The molecular analyses, based 
in sequences of the Subunit I of Cytochrome Oxidase (COI) 
from mitochondrial DNA of 49 organisms also revealed the 
presence of three diff erent groups. It was not possible to 
determine if 32 females were Doryteuthis roperi or D. plei 
when morphological idenƟ fi caƟ on was made. Nonetheless, 
they were recognized as D. plei using geneƟ c data. Both 
the tradiƟ onal morphometric analysis based in 17 body 
measurements and the statolith geometric morphometric 
analysis allowed idenƟ fying the three groups. Results confi rm 
that in the study area Lolliguncula brevis, Doryteuthis plei, 
and Doryteuthis pealei distribute based in bathymetry and 
that these species can be diff erenƟ ated using geneƟ c and 
morphometric characterisƟ cs. Doryteuthis roperi, distributed 
as well in this region according to literature, was not found in 
present research. The revision of type specimens deposited 
in the Smithsonian NaƟ onal Museum of Natural History, 
USA, will be relevant to confi rm its taxonomic status as well 
as to account with more informaƟ on to explain the obtained 
results.
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The cosmopolitan freshwater pulmonate Physa acuta 
hybridizes readily with Physa carolinae in the laboratory, 
although their F1 progeny are sterile. The two species diff er 
strikingly in overall shell shape, the former bearing a more 
globose shell and the laƩ er more fusiform. We crossed four 
pairs of P. acuta, four pairs of P. carolinae, and four hybrid 
pairs, allowed them to lay eggs, and preserved them at age 
20 weeks. We then reared 5 off spring from each of these 12 
crosses, preserving them at age 20 weeks as well. We took six 
convenƟ onal linear measurements on the combined sample 
of 84 shells: total length, total width, body whorl length, 
second whorl width, aperture length and aperture width, and 
extracted the fi rst two principal components from both the 
correlaƟ on and covariance matrices. Regression of the 60 
off spring on their 12 mid-parent values yielded heritabiliƟ es 
of 0.43 (± 0.14) for total length, 0.40 (± 0.12) for second 
whorl width, 0.31 (± 0.07) for PC2 (correlaƟ on) and 0.31 
(± 0.05) for PC2 (covariance), with negligible heritabiliƟ es 
for the remainder. We then analyzed our set of 84 shells 
using modern landmark-based geometric morphometric 
techniques and extracted three relaƟ ve warp axes. Parent-
off spring regressions yielding a heritability of 0.89 (± 0.07) 
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for score on RWA 1 and 0.31 (± 0.12) for RWA2, with RWA3 
not signifi cant. RWA2 score was not signifi cantly correlated 
with overall size (as measured from the centroid), suggesƟ ng 
that this metric might be especially useful for esƟ maƟ ng 
evoluƟ onary relaƟ onships under less controlled condiƟ ons.
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Octopus hubbsorum Berry, 1953 is an important fi shery 
species off  the Pacifi c coasts of México. It inhabits the 
interƟ dal and subƟ dal zones to depths of 30 m. Its occurrence 
has been documented in tropical and subtropical zones. In 
México, it is in the Gulf of California and at some localiƟ es 
of the southern Mexican Pacifi c, including the Revillagigedo 
Islands. In this paper, the presence of a well established 
populaƟ on of O. hubbsorum in Bahía Magdalena (on the west 
coast of the Baja California peninsula) is presented. This new 
record expands the distribuƟ on range not only in distance but 
also into a temperate zone. AddiƟ onally, the maximum size 
records for this species are extended (1020 mm total length; 
220 mm dorsal mantle length; and 3705 g total weight).
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We isolated and characterized 22 novel microsatellite loci 
in the two-spoƩ ed octopus Octopus bimaculatus using 454 
pyrosequencing reads and fl uorescent labeling of M13-
tailed primers. All loci were polymorphic. The mean number 
alleles per locus was 13.09 (range 7-19), and observed 
heterozygosiƟ es ranged from 0.50 to 1.00. Four pairs of loci 
were linked and three loci deviated signifi cantly from Hardy-
Weinberg equilibrium. The loci were tested in two related 
species: Octopus bimaculoides and Octopus hubbsorum, 
where 18 and 12 loci successfully amplifi ed and were 
polymorphic, respecƟ vely.
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„Land Snails of Belize“ documents 157 naƟ ve and two 
exoƟ c land snail species from 23 families. 122 species are 
recognized with a remaining 35 species undetermined, 
possibly new to science, endemic or range-restricted to 
Belize.
Belize belongs to a much larger bioƟ c region including México 
and Central America that contains many biomes, diff erent 
geological structures, complex physiographic features and 
a myriad of ecological seƫ  ngs. The number of recorded 
land snail species (an esƟ mated 1,239 taxa) from this area is 
about 35% of the actual fauna predicted with as much as 65% 
remaining undiscovered (Thompson  2011: BulleƟ n Florida 
Museum Natural History, 50: 1-299). Recent collecƟ on eff orts 
and database searches have documented 85-90% of the 
total fauna expected to occur in Belize based on Thompson’s 
predicƟ ons.
Belize is divided into three disƟ nct land snail ecoregions 1) 
the North (Corozal, Orange Walk and Belize Districts) which 
includes a unique biome, the Dry Tropical Forest, 2) Western 
Slopes of the Maya Mountain Divide (Cayo District) and 3) 
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Eastern Slopes of the Maya Mountain Divide (Toledo and 
Stann Creek District). The Maya Mountains Massif (East 
and West) is one of the most important molluscan regions 
in Belize and indeed in Central America, due to its early 
geographic isolaƟ on as mountains. Northern Belize harbors 
one of the most endangered biomes in the world, the Dry 
Tropical Forest. InteresƟ ng subregions such as Towel Karst 
of the savanna of the Belize District and Yalbac Hills (border 
of Orange Walk and Cayo Districts) add to the overall 
biodiversity.
Terrestrial gastropods are criƟ cal components in ecosystems 
as food sources to several taxonomic groups and dispersers 
of fungi and other taxonomic groups.
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Most oyster species worldwide have been extensively 
studied, but classifi caƟ on within Ostreidae Rafi nesque 1815 
has been controversial because proposed divisions are based 
on relaƟ vely few and notoriously variable morphological 
features. Meanwhile, most oyster molecular systemaƟ cs 
studies have been too narrowly focused to address 
overall relaƟ onships within Ostreidae. Here we report the 
phylogeneƟ c analyses performed by one of us (DJE) of 
combined and separate mitochondrial 16S + COI data sets. 
Oysters represenƟ ng about nine species were newly sampled 
from localiƟ es on either side of the Gulf of California and 
the Baja California Sur Pacifi c coast within México. We also 
included most available 16S or COI sequences from GenBank 
for Ostreidae and selected outgroups, and newly added 
COI sequences for selected oysters from a previous study 
from more northern West Coast localiƟ es. One conclusion 
was that chomata features alone do not jusƟ fy separaƟ ng 
Myrakeena Harry, 1985 from Ostrea Linnaeus, 1758, and 
type species for this genus should revert to Ostrea angelica 
Rochebrune, 1895. Specifi cally, our analysis supports O. 
angelica as sister lineage of O. conchaphila Carpenter, 1857 
+ O. lurida Carpenter, 1864 nested within Ostreinae, and we 
have beƩ er characterized the distribuƟ on of all three of these 
naƟ ve western North American species. We also provide the 
fi rst Pacifi c report of the Western AtlanƟ c oyster, O. equestris 

Say 1834, which we found living in Cabo San Lucas and Bahía 
Magdalena, Baja California Sur. Analysis of presently sampled 
species supports a deep separaƟ on of four lineages within 
Ostreidae, represented by the genera, Ostrea, Crassostrea 
Sacco, 1897, Saccostrea Dollfus & Dautzenberg, 1920 and 
Striostrea Vialov, 1936. While our mitochondrial markers 
alone are insuffi  cient to resolve their interrelaƟ onships, our 
results are consistent with a simpler division of Ostreidae into 
only four corresponding subfamilies.
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The abundance of the sulfur-metabolizing bivalve Solemya 
pervernicosa was examined spaƟ ally and chronologically in 
the coastal waters near San Diego, CA, USA as part of the 
City of San Diego’s wastewater effl  uent monitoring program. 
Although populaƟ ons were above average near the ouƞ alls as 
might be expected, addiƟ onal areas of elevated populaƟ ons 
were detected south of the entrance of San Diego Bay. Due 
to the complex geologic nature of the fault fi eld in the area, 
the possibility of a previously unknown seep was proposed. 
IniƟ al examinaƟ on of sediment chemistry data associated 
with that area did not signifi cantly correlate abundance with 
elevated levels of total organic carbon, total organic nitrogen 
or total sulfi des. However, a trend was evident. AddiƟ onal 
invesƟ gaƟ on of the area directly with a small remotely 
operated vehicle revealed that the area has extremely 
variable sediments ranging from fi ne sand to coarse parƟ cles 
and large amounts of visible shell hash indicaƟ ng dynamic 
hydrography. Direct evidence of a seep community, e.g. 
bacterial mats, live sulfur-metabolizing bivalves or bubbling, 
was not observed. AddiƟ onal, more fi nely tuned sampling 
will be necessary to determine the reason(s) for the observed 
localiƟ es of peaks in abundance.



42 The Western Society of Malacologists

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
AÃ�Ù®��Ý-C�Ùã�½/PÊÝã�Ù

EFECTO DE LA TEMPERATURA EN EL CRECIMIENTO Y 
SOBREVIVIENCIA EN JUVENILES OCTOPUS MAYA

E. Escalante-Garnelo  1, C. Caamal-Monsreal  2, C. Pascual-
Jiménez  2, F. Díaz  3, M. Mascaró  2 y C. Rosas  2

1Posgrado en Ciencias del Mar y Limnología UNAM; erikaeg@
gmail.com

2Unidad MulƟ disciplinaria de Docencia e InvesƟ gación, 
Facultad de Ciencias, UNAM Puerto de Abrigo s/n, C.P. 97356, 

Sisal, Yucatán, México :(988) 931 1000 Fax (988) 931 1015; 
crv@ciencias.unam.mx
3CICESE, Ensenada, BC

Octopus maya es un organismo que está ampliamente 
ligado a la temperatura, siendo el principal factor ambiental 
que controla su alimentación, metabolismo, crecimiento, 
desarrollo y sobrevivencia. El objeƟ vo de este estudio fue 
evaluar el efecto de diferentes temperaturas 18ºC, 25ºC, 
rampa (25-30ºC) y 30ºC sobre el crecimiento y sobreviviencia 
en juveniles tempranos de O. maya. Se observó que los 
organismos mantenidos a 18ºC no comían mucho, por lo 
cual, tuvieron el menor crecimiento, esto se pudo deber al 
estrés someƟ do por la baja temperatura, mientras que los 
organismos mantenidos a 300C comían todo lo proporcionado 
obteniendo así los mayores pesos, pero se observo la menor 
sobreviviencia. La mayor sobrevivencia se observo en los 
organismos mantenidos a 250C. Esto se puede deber a las 
respuestas adaptaƟ vas que permiten la acƟ vidad normal 
de un organismo en un intervalo térmico ambiental solo 
ocurren dentro de ciertos límites; dentro de los cuales los 
organismos son capaces de aclimatarse (en el laboratorio) o 
aclimaƟ zarse (en su hábitat natural) mediante mecanismos 
de compensación térmica, que involucran procesos de Ɵ po 
bioquímico, neuroendócrino y de comportamiento.
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Dominican Republic and HaiƟ  share the island of Hispaniola, 

the second in size in the Greater AnƟ lles. Based on a 
preliminary literature review, specimen collecƟ ons and data 
bases, we have determined that 28 families and 741 species 
of terrestrial mollusks have been found on this island. The 
Southwest region of the Dominican Republic is regarded 
as one inhabited by the most diverse fauna of terrestrial 
mollusks on the island. This is caused, in part, by its karsƟ c 
soils and habitat diversity due to the complex geological 
history of the region. Sierra de Bahoruco is the most 
prominent mountain of the region (2,367 msnm); its center 
exhibits a complex mosaic of vegetaƟ on with cloudy forest 
of broadleaves modifi ed by caƩ le husbandry and agriculture 
(coff ee and minor crops) since the beginning of the 20th 
Century.
Thirteen families were found recently while sampling 
transects and plots in the Western part of Sierra de 
Bahoruco. According to the literature, Sierra de Bahoruco 
is the type locality for about 30 species, including the 
emblemaƟ c Oleacina voluta, which is found sporadically, and 
Coloniconcha prima, the only semi-slug from La Hispaniola. 
It is necessary to be more precise assigning the type locality 
of many species that have been reported for the locality type 
“Sierra de Bahoruco” without specifying the side (Western 
or Eastern). The habitat loss due to the increasing use of land 
for agriculture is a threat for the permanence of terrestrial 
mollusk species, which are sƟ ll poorly known.
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DE MAZATLÁN, MÉXICO, ACROSS MULTIPLE SPATIAL SCALES

María del Carmen Esqueda-González  and Eduardo, Ríos-Jara 
Laboratorio de Ecosistemas Marinos y Acuicultura, 

Departamento de Ecología, Centro Universitario de Ciencias 
Biológicas y Agropecuarias, Universidad de Guadalajara. 

Las Agujas NexƟ pac, Zapopan, Jalisco, México. C.P.45110; 
carmeg7@yahoo.com.mx; edurios@cucba.udg.mx

Bahía de Mazatlán is located in the northern limit (23˚N) of 
the American Tropical Pacifi c which is considered the region 
with the highest diversity of coastal infaunal and epifaunal 
bivalves of the Eastern Pacifi c. Previous studies in the bay 
have recorded a total of 132 species (approximately 15% 
of the bivalve diversity of this region). AddiƟ ve diversity, 
mulƟ plicaƟ ve diversity, and the true diversiƟ es q=1 and q=2 
(Hill numbers) were performed parƟ Ɵ ons to measure the 
inventory diversity (α and γ) and diff erenƟ aƟ on diversity (β 
and δ) of species of bivalve using mulƟ ples spaƟ al scales. 
ParƟ Ɵ ons were performed at sample and sites of interƟ dal 
and shallow subƟ dal of the bay. 
A total of 19,848 individuals, 27 families and 77 species 
were recorded (18, 425 individuals in the interƟ dal and 
1,423 individuals in the shallow subƟ dal included in 
60 and 61 species, respecƟ vely). The families with the 
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highest number of species in both environments were 
MyƟ lidae, Veneridae, Corbulidae and Semelidae. A large 
number of species (19) were unique to one environment 
and sampling site; 16 species were singletons (e.g. with 
only one individual) and 9 doubletons (e.g. with only two 
individuals. The bivalve assemblages are composed of four 
main life forms: 25 epifaunal species, 23 infaunal, 14 semi-
infaunal, and 15 endolithic. The paƩ erns of diversity were 
closely related either to the common, dominant and rare 
species according to the diff erent spaƟ al scales. The addiƟ ve 
parƟ Ɵ on analysis showed that the diff erenƟ aƟ on diversity 
(βC and δL) contributed the most to the total diversity (γ) of 
the bay. The heterogeneity of habitats is a very important 
factor to determine the species richness and life forms found 
in the bay; the high βC and δL values may be explained by 
the large number of rare species recorded in the diff erent 
environments and sampling sites.
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This study describes the reproducƟ ve cycle of a populaƟ on 
of coquina clam Donax punctatostriatus from a sandy beach 
of southern Sinaloa, México. There are few studies on the 
Donacidae of the Tropical Eastern Pacifi c; however, there is 
no previous informaƟ on on the biology of D. punctatostriatus 
from the Mexican Pacifi c. Although this species has no 
commercial importance, it is currently used to make 
decoraƟ ve objects and jewelry in this enƟ re region. A total 
of 880 clams were collected during 36 bimonthly samplings 
(November 2008 - June 2010). According to gametogenensis 
characterisƟ cs six stages of gonadal maturity were 
established. The sex of all individuals was determined and an 
x2 test was performed to test the hypothesis of no diff erence 
in the number of males and females. The size of the females 
and males at fi rst sexual maturity was esƟ mated (when 50% 
of the individuals were parƟ ally spawned or spent). 
The size of all clams ranged between 3.5 - 25.67 mm length 
(mean = 13.51 mm); females ranged between 6.3 - 24.56 
mm and males 6.0 - 25.64 mm. Most individuals (95.4%) had 
gonadal development, the rest were sexually undiff erenƟ ated 
(3.2%). Also, some individuals were infected by a parasite in 

the gonadal Ɵ ssue (1.4%). No diff erence was found in the sex 
raƟ o 1:1 (p <0.05). The size at fi rst maturity was 13.30 mm 
for females, 14.49 for males and 14.07 for total clams. The 
gametogenesis cycle starts in March, with rapid maturaƟ on 
of gametes in both sexes, spawning begins in April (50% 
of individuals) reaching a peak of in early July (100%), 
conƟ nuing unƟ l November. In late October and November a 
new gametogenesis cycle begins. In this study, females and 
males showed a synchrony in the gametogenesis, this event 
occurs during the temperate-cold period (20 to 23 ˚C) and 
most individuals are in the spent phase in the temperate-
warm period (27 to 29 ˚C).
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We describe the composiƟ on and distribuƟ on of bivalve 
mollusks from the sandy and rocky interƟ dal and the shallow 
subƟ dal environments of Bahía de Mazatlán, México. 
The bivalve fauna of the bay is represented by 89 living 
species of 28 families, including 37 new records and four 
range extensions: Lithophaga hastasia, Adula soleniformis, 
Mactrellona subalata and Strigilla ervilia. The most diverse 
families were MyƟ lidae (14 species), Veneridae (10) and 
Arcidae (8). Ten families (35%) included only one species. 
The number of species increase from the upper (44) and 
lower interƟ dal (53) to the shallow subƟ dal (76), but only 11 
(17%) have a wide distribuƟ on in the bay (i.e., found in all 
sampling sites and environments). A large number of species 
(27) were unique to one environment and sampling site. The 
bivalve assemblages are composed of four main life forms: 
27 epifaunal species, 26 infaunal, 16 semi-infaunal, and 
20 endolithic. A taxonomic disƟ nctness analysis idenƟ fi ed 
the sites and environments that contribute the most to the 
taxonomic diversity (species to suborder categories) of the 
bay. With the present work, the number of species of bivalves 
recorded in the bay increased signifi cantly (31%) to 132 
species. These species represent 34% of the bivalve diversity 
of the southern Golfo de California and approximately 15% of 
the Eastern Tropical Pacifi c region.
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La localidad fosilífera cerro de la nube, se localiza al 
nororiente de la ciudad de Pachuca, Hidalgo, México, 
en una formación cretácica de naturaleza calcárea que 
corresponde a la formación El Abra /El doctor, cuyo status 
nomenclatural se ha discuƟ do históricamente con base en 
macrofauna marina y rasgos litológicos asociados. En el 
presente trabajo se abordan aspectos de la petrología en un 
afl oramiento fosilífero rico, con la fi nalidad de documentar 
la relación entre el patrón de la evolución arrecifal y los 
repeƟ dos cambios en la composición de la malacofauna. 
Se levantó una sección de cinco metros que incluye 
once estratos con contactos transicionales y abundantes 
fósiles de gasterópodos y bivalvos aun no idenƟ fi cados a 
nivel específi co. Se establecen las categorias: Caprinidos, 
RadioliƟ dos, Toucasia spp, Nerineidos y Turritelidos, entre 
otras, para agrupar los fósiles y establecer un índice por 
estrato que caracterice la asociación y evaluar los cambios 
que impone el cambio de régimen sedimentológico en 
el paleoarrecife. Los fragmentos fósiles se analizan bajo 
los criterios de fragmentación y densidad de Dunham 
para expresar los cambios de facies (Cambios laterales 
del ambiente) y con el criterio de Folk se categorizan 
las microestructuras calcáreas para establecer las 
tafofacies (variaciones menores del régimen de energía). 
Posteriormente se integra la información bajo el modelo 
de facies estándar de Wilson, que determina que la sección 
representa las facies 4, 5, 6 y 7 (Pendiente arrecifal, Arrecife 
orgánico, Borde de arenas de plataforma y Plataforma 
interna), como expresión de los cambios en la estructura de 
una barrera arrecifal anƟ gua debidos a avances y retrocesos 
naturales.
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El pulpo rojo patagónico, Enteroctopus megalocyathus 
(Gould 1852), es una especie naƟ va de las costas de Chile y 
ArgenƟ na, y representa el 12,3 % del total de la pesquería 
de pulpo en Chile. Esta especie ha estado en veda entre 
los años 2008 y 2011 y actualmente se puede extraer en 
áreas de manejo autorizadas. Los estudios realizados en 
el laboratorio para lograr la reproducción y producción de 
juveniles bajo condiciones controladas han demostrado que 
Ɵ ene conductas reproducƟ vas diferentes a la de especies 
bentónicas similares como Octopus vulgaris y O.mimus, 
y estrategias de vida diferentes durante el desarrollo 
embrionario y paralarvario, siendo más bien similar a 
Enteroctopus doffl  eini.
Hasta ahora los avances en el culƟ vo del pulpo rojo 
patagónico habían demostrado que los reproductores se 
pueden acondicionar entre 3 a 4 meses con manejo de la 
temperatura y la alimentación, obteniéndose una fecundidad 
absoluta de las hembras que puede variar desde 500 hasta 
2500 huevos/kg, una incubación exitosa de los huevos 
fecundados en que el desarrollo embrionario es de 5 meses, 
seguido de un periodo de culƟ vo paralarvario de 4 meses 
hasta asentamiento, cuando pueden ser llamados juveniles 
con conducta bentónica. En este trabajo, se muestran los 
efectos del manejo de la temperatura de la incubación de 
huevos para acortar el periodo del desarrollo embrionario 
y el culƟ vo paralarvario, así como los primeros resultados 
en el culƟ vo de engorda desde juveniles producidos en 
criadero hasta alcanzar la talla de adulto. Se propone la 
estrategia de culƟ vo para esta especie de manera de lograr la 
sustentabilidad en un futuro de mediano plazo.
Agradecimientos: FONDECYT 1131094
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Balandra Bay was established as a “Protected Area of Flora 
and Fauna (APFF and Ramsar)” by the city of La Paz and the 
CONANP in the late 2013. The protected region is formed 
for 5 nucleus areas that including Balandra Bay, El Merito 
Bay, Island of Gaviota, Falsa Bay and Puerto Gato Bay. The 
Balandra Bay is an ecosystem considered as a region of 
high mollusks diversity. Currently 128 species have been 
idenƟ fi ed in the area and based on sampling eff orts in 1991 
to 2006, and from 2012 to 2013. A total of 65 bivalves, 52 
gastropods, 2 cephalopods, and 10 polyplacophora were 
idenƟ fi ed. Panamic species include Chiton virgulatus, 
Megapitaria squalida, Laevicardium elenense, Anadara 
mulƟ costata, Pinna rugosa, Chione tumens, Argopecten 
ventricosus, Mytella guyanensis, and gastropods as Cerithium 
stercusmuscarum, Conus princeps, Elysia diomedea, Hexaplex 
nigritus, LiƩ orina fasciata, Nerita scabricosta, Oliva spicata, 
Polinices uber, Strombus gracilior, Cerithidea mazatlanica, 
and Octopus bimaculoides. Lucina prolongata and Chione 
californiensis were most abundant into substrate of sand, 
Saccostrea palmula on rocky shores, Anadara tuberculosa 
into mud, and Stenoplax mariposa under rocks. This list aims 
to compile a series of studies with informaƟ on that will be 
useful for proper plan of management in the Protected Area 
of Flora and Fauna Balandra.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
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ESTUDIO PRELIMINAR DE LA DIVERSIDAD DE LOS 
PTERÓPODOS (MOLLUSCA-EUTHECOSOMATA) DEL CAÑÓN 

DE CAMPECHE, GOLFO DE MÉXICO, DE ENERO-FEBRERO DEL 
2013

María Ana Fernández -Álamo  ¹ y María Guadalupe García 
Sánchez  ²
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Los Pterópodos son moluscos holoplánctonicos de 
distribución amplia, con mayor diversidad en las laƟ tudes 

tropicales y subtropicales de los grandes océanos. En algunas 
zonas llegan a consƟ tuir una parte signifi caƟ va de la dieta de 
algunos peces, varios de ellos con valor comercial. También 
se les considera como indicadores de masas de agua y 
contaminantes.
Tomando en cuenta que los Pterópodos son organismos de 
amplia distribución, el listado de especies incluirá aquellas 
descritas para la provincia tropical, así como posiblemente 
algunas de las aguas templadas o frías en aquellas estaciones 
recolectadas en la región mesopelágica del Cañón de 
Campeche.
El objeƟ vo de este trabajo es determinar la composición 
específi ca, la distribución y la abundancia de los organismos 
separados.
Se presenta un listado taxonómico preliminar de la 
comunidad registrada en el periodo de estudio ya que a pesar 
de la importancia que Ɵ enen los Pterópodos en la comunidad 
pelágica, el conocimiento de dichos organismos es escaso por 
lo que es relevante generar más información acerca de éstos.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
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MOLUSCOS DEL LITORAL ROCOSO DEL ESTADO SUCRE, 
VENEZUELA
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Las costas rocosas del estado Sucre se caracterizan por la 
incidencia de constantes vientos procedentes del nororiente del 
país, que permiten un fuerte oleaje. Estos factores, además del 
nivel mareal y el Ɵ po de sustrato, van a permiƟ r la existencia 
de los organismos adaptados a éstos ambientes. La presente 
invesƟ gación Ɵ ene como objeƟ vo realizar un inventario de 
los moluscos asociados al litoral rocoso, del estado Sucre, 
Venezuela. El material de estudio fue colectado en salidas de 
campo en disƟ ntos períodos (2003 a 2009), de forma manual, 
con una espátula y como instrumento de muestreo se uƟ lizó 
una cuadrata metálica de 0,25m2. Se obtuvieron un número 
aproximado de 125 especies de moluscos, contenidas en 40 
familias, pertenecientes a tres clases: Gastropoda con 22 familias 
y 84 especies, de las cuales Tegula fasciata, Nerita fulgurans, 
LiƩ orina interrupta, Planaxis nucleus y Acmaea leucopleura 
fueron las especies de mayor abundancia. La clase Bivalvia 
con 15 familias y 34 especies, de las cuales los miơ lidos fueron 
los más representaƟ vos formando grandes bancos naturales. 
La clase Polyplacophora estuvo conformada por tres familias y 
siete especies. Las especies reportadas para esta zona oriental 
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del país coinciden con las señaladas en otras invesƟ gaciones, en 
costas rocosas de otros países del Caribe y Venezuela, indicando 
que la presencia, adaptabilidad y plasƟ cidad de las mismas en 
estos ambientes extremos, donde el sustrato, el fuerte oleaje, 
la temperatura y la desecación son los principales factores que 
condicionan este �laboratorio natural�.

S®ÃÖÊÝ®Ê MÊ½çÝ�ÊÝ ã�ÙÙ�ÝãÙ�Ý �� ½�Ý AÃ�Ù®��Ý: �®ò�ÙÝ®��� 
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UNDER THREAT-THE MOLLUSCAN FAUNA OF BARBADOS
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The island of Barbados is located in the AtlanƟ c Ocean, 150 
km east of the Lesser AnƟ llean Archipelago, at 13°10’ N, 
59°35’ W. It is a limestone island of low relief with a land 
area of 430 square kilometers and a maximum elevaƟ on of 
330 metres. The island was seƩ led by the English in 1627 
and suff ered severe loss of original vegetaƟ on to facilitate 
the culƟ vaƟ on of sugar cane. It is densely populated with 
an esƟ mated populaƟ on size of 290,000. Between 1862 
and the present, 39 species of terrestrial molluscs have 
been confi rmed from the island, 33 of which are snails and 
six are veronicellid slugs. The endemic snail, Pseudopineria 
barbadensis was rediscovered in 2003 but its conƟ nued 
existence is precarious as its preferred habitat is very 
fragmented. Current threats to the molluscan fauna include 
conƟ nued habitat loss due to urbanizaƟ on and mortality 
resulƟ ng from eff orts to eradicate the giant African snail. 
A potenƟ al threat is the presence of a parasiƟ c mite, 
Riccardoella sp. that is found on molluscs in several locaƟ ons 
on the island.
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ECOLOGÍA Y ARQUEOLOGÍA EN BAJAMAR, BAJA 
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Los estudios arqueológicos en el Pacífi co Noroccidental 
recientemente se han apoyado en los aportes de otras 
disciplinas, como la ecología, que han permiƟ do tener una 
visión más profunda e integral de los recursos costeros a 
través del Ɵ empo. Bajamar, localidad que fue habitada desde 
el Holoceno medio es ahora una zona de acceso restringido 
a la costa por la existencia de un desarrollo turísƟ co. 
Para establecer cambios alocrónicos en la composición y 
estructura de las comunidades intermareales y reconocer 
patrones de explotación de grupos humanos prehistóricos se 
evaluaron dos campamentos concheros y la zona intermareal 
adyacente actual.
Bajo un enfoque interdisciplinario, se realizó un estudio 
malacológico de dos muestras �tesƟ go� de material 
arqueológico excavado �in situ� de dos campamentos 
concheros. Las muestras se cirnieron en doble malla de 1 y 
3 mm, posteriormente se obtuvieron datos de diversidad 
y abundancia de los moluscos encontrados. Para evaluar 
las condiciones actuales del intermareal rocoso, adyacente 
a los campamentos concheros, se trazaron tres transectos 
perpendiculares a la línea de costa y se registró la riqueza 
y la abundancia de especies en cuadrantes de 1 m². El 
análisis de los concheros mostró la presencia de 22 especies, 
siendo MyƟ lus californianus, Norrisia norrisi, Tegula 
funebralis y Lapas las más representaƟ vas. La comunidad 
intermareal actual presenta 16 especies, Chthamalus fi ssus, 
LiƩ orinas, MyƟ lus californianus y Lapas fueron las más 
abundantes. Aunque no todas las especies pudieron haber 
sido aprovechadas directamente por los grupos humanos 
en la prehistoria, se encuentra en análisis la relación que 
algunas especies pudieron haber tenido con las prácƟ cas de 
explotación de los recursos costero-marinos.
El análisis indica que la disponibilidad de recursos del 
ambiente rocoso presenta un patrón similar en las dos 
temporalidades y que los grupos cazadores-recolectores-
pescadores recolectaron moluscos bajo un patrón de 
explotación oportunista en lugar de uno selecƟ vo.
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ECOLOGY AND ARCHAEOLOGY IN BAJAMAR, BAJA 
CALIFORNIA: NEW APPROACHES TO THE STUDY OF 

INTERTIDAL MOLLUSCS
Recently, archaeological studies in the Northwestern Pacifi c 
have been nourished by the contribuƟ ons of other disciplines 
such as ecology that have allowed a more profound and 
comprehensive view of coastal and marine resources through 
Ɵ me. Bajamar is a coastal locality which has been inhabited 
since the middle Holocene, and currently represents an area 
restricted to local fi shermen by the existence of a tourisƟ c 
resort. To recognize alocronic changes in the composiƟ on and 
structure of interƟ dal communiƟ es, and in the paƩ erns of 
exploitaƟ on by human groups in prehistory, we assessed two 
shell middens and the actual adjacent interƟ dal zone. 
Under an interdisciplinary approach, we conducted a study 
of 2 malacological “witness” samples of “in situ” excavated 
archaeological material from 2 shell midden camps. We 
proceeded to siŌ  it in a 1 X 3 mm screen and subsequently 
data on diversity and abundance were obtained.
Meanwhile, a fi eld study in the adjacent interƟ dal zone was 
performed. Three transects were laid from the beach to the 
waterfront and the richness and abundance of species in 1X1 
mts² quadrats were recorded .
The analysis of the composiƟ on of the communiƟ es in 
the middens showed the presence of 22 species, where 
MyƟ lus californianus, Norrisia norrisi, Tegula funebralis and 
Barnacles are the most representaƟ ve. While the current 
interƟ dal community was represented by 16 species, where 
Chthamalus fi ssus, LiƩ orinas, MyƟ lus californianus and 
Limpets are the most abundant. Although not all species may 
have been directly exploited by human groups in prehistory, 
analysis on the relaƟ onship that some species may have had 
with the pracƟ ces of exploitaƟ on is on its way. 
The analysis of both communiƟ es indicates that availability 
of resources on rocky environment shows a similar paƩ ern 
in the two temporaliƟ es and that hunter-gatherer-fi shermen 
groups collected molluscs under a paƩ ern of opportunisƟ c 
exploitaƟ on rather than selecƟ ve one.
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DIVERSIDAD DE MICROMOLUSCOS EN LAS PLAYAS DE LA 
REGIÓN DE CHAMELA, JALISCO, MÉXICO
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México es un país con una gran diversidad donde aún 
se desconoce buena parte de su fauna marina, siendo 
la malacofauna uno de los vacíos más grandes que hay, 

sobre todo la de los micromoluscos. Se consideran a los 
micromoluscos a aquellos individuos cuya talla es menor de 
10 mm y puede o no considerar a las formas juveniles de 
especies macroscópicas. Este trabajo se realizó en la región 
de Chamela Jalisco, México, en las playas de Xametla, Perula 
e Isla Cocinas en el mes de febrero del 2014, donde los 
individuos fueron colectados al tomar sedimento arenoso 
(500gr.). La muestra se tamizó y separó, fotografi ó e idenƟ fi có 
hasta el menor nivel taxonómico posible. En la localidad 
de Xametla la abundancia de organismos fue la más baja 
mientras que en la playa de Perula se han podido encontrar 
una mayor abundancia de bivalvos que de gasterópodos, 
inversamente a la diversidad de la playa de Isla Cocinas. La 
información obtenida será procesada a modo de catálogo 
para entusiastas de la malacología y para apoyo a trabajos 
posteriores.

MICROMOLLUSCS DIVERSITY ON THE BEACHES OF 
REGIONAL CHAMELA, JALISCO, MÉXICO.

A few mollusk expediƟ ons were carried out during the 
twenƟ eth century along the Tropical Eastern Pacifi c. Despite 
these eff orts, no checklists of mollusks based mainly 
on collected material from the conƟ nental slope of the 
Guanacaste Province, Pacifi c coast of Coast Rica, have been 
published. In this research, we parƟ ally studied the material 
collected during the expediƟ on R/V Urracá-STRI, conducted 
in July 2005, along the Pacifi c coast of Costa Rica, from the 
Gulf of Santa Elena in the northern to the Gulf of Nicoya in 
the Central Pacifi c. The total sampling eff ort consisted of 55 
trawls at depths ranging from 18 to 122 m. Of the collecƟ ons, 
20 have been sorted, catalogued, and idenƟ fi ed. Here we 
report a total of 47 species of mollusks, with 40 gastropods 
and 7 bivalves belonging to 20 and 4 families, respecƟ vely.

G�Ä�Ù�½-PÊÄ�Ä�®�

EL EFECTO DE LOS GASTERÓPODOS EN LA AGREGACIÓN 
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Las conchas de gasterópodos son un recurso vital para 
los cangrejos ermitaños. En el litoral rocoso de Troncones 
(Guerrero) la disponibilidad de conchas es poca, por lo cual 
es importante conocer cuáles son los efectos que Ɵ enen los 
gasterópodos como esơ mulo para la obtención de conchas 
en los cangrejos ermitaños. En este trabajo se realizaron 
experimentos para determinar si los cangrejos ermitaños 
Ɵ enden a agruparse en siƟ os donde los gasterópodos han 
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sido depredados, busca agrupaciones de gasterópodos 
vivos ó se agrega con sus conespecifi cos para tener acceso a 
conchas nuevas, así como esƟ mar si la agregación se esƟ mula 
ante el requerimiento de una concha adecuada.
Los resultados muestran una mayor respuesta de los 
cangrejos ermitaños en siƟ os donde había gasterópodos 
muertos y sugieren que la adquisición de una concha nueva 
esta mediada por la taza de mortalidad de los gasterópodos, 
representados por los siƟ os de depredación arƟ fi ciales, 
los cuales son pocos en esta localidad, por lo cual hay gran 
asistencia de cangrejos ermitaños en conchas ajustadas o 
dañadas dado a la necesidad de recambiar su concha.

GASTROPODS EFFECT IN THE AGGREGATION OF HERMIT 
CRAB FOR THE PROCUREMENT OF SHELL

The shells of gastropods are a vital resource for hermit crabs. 
On the rocky coast of Troncones (Guerrero) shell availability 
is limited, so it is important to ascertain the eff ects of 
gastropods as a sƟ mulus to obtain shells on hermit crabs. 
In this work, experiments were conducted to determine 
whether hermit crabs tend to cluster in places where 
gastropods have been predated, looking groupings of live 
gastropods or aggregated with conspecifi cs to access new 
shells, and to esƟ mate if aggregaƟ on is sƟ mulated to the 
requirement of an adequate shell.
The results show a greater response of hermit crabs in 
places where there were dead gastropods and suggest that 
the acquisiƟ on of a new shell is mediated mortality rate of 
gastropods, represented by the sites of arƟ fi cial predaƟ on, 
which are few in this locality, so there is great assistance of 
hermit crabs in Ɵ ght or damaged shells given to the need to 
replace shell.

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
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The marine reserve of PunƟ lla de Santa Elena, Ecuador, 
holds a small scale arƟ sanal fi shery for Octopus mimus, a 
resource with no current management in Ecuador. Catches 
from landing places were daily surveyed, sampling a total of 
4,189 octopus from July to December 2013. Overall sex raƟ o 
did not diff er from the theoreƟ cal 1:1 at any month. Octopus 
mimus of both sexes mature at a broad range of size, from 

100 g to over 2,500 g. Anyway, females mature at a larger size 
than males, and were mostly immature during the season, 
while males were mostly mature. Monthly evoluƟ on of size 
and maturity structure by sex did not show a clear trend in 
the populaƟ on dynamic of this octopus.

IÄò�ÝÊÙ�Ý/IÄò�Ý®ò�-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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The Asian clam Corbicula fl uminea, is one of the most 
common invasive species in freshwater aquaƟ c ecosystems, 
this due to its rapid growth, early sexual maturity, short life, 
high fecundity and its relaƟ on to human acƟ viƟ es. Currently 
it lives in America and Europe. The aim of this study was to 
report the presence of C. fl uminea in the State of Guerrero 
and provide the fi rst data on the composiƟ on of density, size 
and weight and the type of growth based on length-weight 
relaƟ onship of the populaƟ on that makes up this bivalve. 
The fi rst observaƟ on was obtained in the river Coyuca de 
Benitez at coordinates 16°57’21.63”N and 100°6’43.13”W. 
Sampling was performed in the lower river from the area 
covering the mouth of the sea (bar) following the channel 
up to 2.5 km inland. The sampling was carried out for three 
manifolds clam four banks on the basis of the collecƟ ng Ɵ me. 
1003 organisms were collected C. fl uminea, Guerrero For the 
species is considered as a fi rst record for México is expanding 
its range of invasion. The densiƟ es ranged from 13.3 to 30.3 
per minute organisms / collector. The populaƟ on had lengths 
of 8.26 to 21.58 mm long. The weight-length relaƟ onship 
refl ects a type of isometric growth.
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There are numerous species of gastropods of commercial 
importance; they are used for meat and for their shell, 
in addiƟ on to the potenƟ al use of their toxins for 
pharmaceuƟ cal use. There are few studies focused on the 
analysis of the importance and/or the economic potenƟ al 
of these organisms in the State of Guerrero. This research 
was conducted at seven sites, which, according to the 
regionalizaƟ on of the NaƟ onal Commission for the use and 
knowledge of biodiversity, belong to the Marine Region 
Priority 32, with the aim of determining species of economic 
potenƟ al, the current management and the possible 
commercial use, as well as consider the size of populaƟ ons 
and their geographical distribuƟ on. Species of economic 
potenƟ al were determined as a basis the abundance of 
their populaƟ ons and the frequency of occurrence in the 
sampling sites. Forty species of economic potenƟ al were 
found, of which 14 are already uƟ lizing commercially, one 
has biomedical potenƟ al, and for 25 of them, no record was 
found indicaƟ ng any commercial uƟ lizaƟ on. The species of 
the greatest size was Macrocypraea cervineƩ a. Sixty-fi ve 
percent of the species with economic potenƟ al have a wide 
distribuƟ on. This indicates that the region is highly diverse 
and with potenƟ al for commercial use of a large number of 
species. To carry out good fi shery management of the species 
with economic potenƟ al, fi shery-biology and ecological 
studies are required that allow for the development 
of measures and strategies for carrying out sound and 
sustainable use of these resources.
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El municipio de Acapulco Ɵ ene un litoral de 
aproximadamente 500 km. La costa rocosa Ɵ ene diversos 
Ɵ pos de hábitats, entre los cuales se encuentra el submareal 
rocoso que es un sustrato solido permanentemente cubierto 
de agua, caracterísƟ ca que le permite albergar una amplia 
variedad de organismos bentónicos, que por no estar 
expuestos al aire, sufren menos afectaciones por los cambios 
bruscos de las mareas. En esta zona existen organismos 
importantes para acƟ vidades económicas como los de la 
Clase GASTROPODA. La presente invesƟ gación se enfocó 
en esta Clase y los objeƟ vos fueron: elaborar un listado de 
especies, conocer la composición de la comunidad a parƟ r 
de la representación de las Familias con base en la riqueza 
de especies y abundancias, esƟ mar la densidad, Analizar 
la composición de tallas y esƟ mar índice de diversidad y 
equidad. Se muestreo uƟ lizando buceo apnea, realizando 
recorridos a lo largo de la zona rocosa de este siƟ o desde 
la orilla que permanece siempre sumergida hasta una 
profundidad de máxima de cinco metros. Se analizaron 
139 ejemplares, se idenƟ fi caron 9 familias, 13 géneros y 15 
especies, Engina tabogaensis registró la mayor abundancia 
y Leucozonia cerata la mayor talla. El valor de los índices 
esƟ mados de Shanonn Winner H´ fue 3.09 bits/organismos y 
Pielou J´ 0.79. La diversidad encontrada para este siƟ o es baja 
comparada para lo que se ha reportado en el intermareal 
rocoso, Es necesario llevar a cabo un mayor número de 
muestreos.
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The coastal fi sheries of marine mollusks are complex 
processes involving many factors. They are of great 
importance for fi shermen and their families, and contribute 
to economic and social development of the region. For 
the Costa Chica there is liƩ le informaƟ on about its current 
state, so that this research aims to determine the species of 
mollusks and they exploit the current situaƟ on in relaƟ on 
to his capture. Two surveys were developed, one designed 
for Presidents SocieƟ es CooperaƟ ve Fish ProducƟ on (SCPP) 
and other partners. In 2013 and 2014 we visited twice, 
seven cooperaƟ ves, located in the coastal towns of Copala, 
Marquelia and Cuajinicuilapa. We surveyed seven prescient, 
a secretary, two independent divers and 42 members. We 
found nine SCPP arrival or disembarkaƟ on sites and included 
168 members, of which 91% are frequently fi shing. Of 
the SCPP 50% of the product is sold locally and the rest in 
Acapulco. Currently, their catch includes 16 species of marine 
mollusks; eight of which are gastropods, six bivalves, one 
polyplacophoran, and one cephalopod. The biggest catch 
size in length and width was for Strombus galeatus and the 
lowest for Hexaplex princeps. For its economic performance 
capture most species is Crassostrea prismaƟ ca (oyster rock), 
followed by Hexaplex princeps (Chinese snail). Fishermen 
have said that for 15 years they have not collected the giant 
barnacle (Ancistromesus mexicanus), and the sizes of catch 
of some species have been declining over Ɵ me chireta 
snail (Chicoreus regius), callus ax (Pinna rugosa), red clam 
(Megapitaria auranƟ aca), paw mule (Anadara formosa), 
callus margarita (Chama corallina), and snail machachan 
(Strombus galeatus).
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This work aims to compare the growth esƟ mates calculated 
by two types of data, direct (mark-recapture) and indirect 
(modal progression analysis based on monthly length-
frequency data of a populaƟ on) using as a model the 
populaƟ on of the marine snail Tegula viridula from Flexeiras 
beach, Itacuruçá Island, RJ. During the study period 
(May/2010-May/2012), 3789 snails were collected and 
measured; among these, 765 were tagged and 362 were 
recaptured, some of them more than once. 
The populaƟ on parameters of seasonalized von Bertalanff y 
growth funcƟ on esƟ mated by the two methods had 
diff erences in the fi rst year (Direct: L∞=31.23mm, K=0.49yr-1, 
C=0.20, Wp=November; Indirect: L∞=30.60mm, K=0.65yr-1, 
C=0.29, Wp=May; ARSS: F3,64 = 20.90, p = 0.000) but were 
not signifi cantly diff erent in the second year (Direct: 
L∞=27.40mm, K=0.85yr-1, C=0.30, Wp=March; Indirect: 
L∞=27.29mm, K=1.00yr-1, C=0.37, Wp=March; ARSS: F3,48 = 
1.98, P = 0.130). The dissimilariƟ es between the methods in 
the fi rst year seems to be related to the sample size eff ect, 
especially in respect to direct method (fi rst year: n=142, 
second year: n=773). ValidaƟ ng this statement, the data from 
both years were combined and the diff erences between the 
methods were soŌ ened (Direct: L∞=27.44mm, K=0.84yr-1, 
C=0.30, Wp=March; Indirect: L∞=28.84mm, K=0.83yr-1, 
C=0.25, Wp=March; ARSS: F3,123 = 1.46, P = 0.228). 
Mark-recapture analysis are usually considered to provide 
well growth esƟ mates than indirect ones and are also 
assumed as a method that is less dependent on sample sizes. 
The length-frequency esƟ mates that were once regarded 
with suspicion are proving to be as reliable as marking and 
recapture. Here we could see how the number of recaptured 
individuals can aff ect the growth-increment analysis based on 
mark-recapture data, what may be an incenƟ ve to carry on 
new studies about this subject.
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MOLLUSKS: A TOOL IN CLIMATE CHANGE RESEARCH

Helena Fortunato 
Department of Natural History Sciences, Faculty of Science, 

Hokkaido University, N10 W8 Kita-ku, Sapporo 060-0810, 
Japan; helenaf@mail.sci.hokudai.ac.jp

One of the most diverse groups, with a wide distribuƟ on, 
good preservaƟ on and incremental shell growth, mollusks 
can be used as archives for environmental informaƟ on. They 
are also generally vulnerable to negaƟ ve impacts of climate 
change due to the reduced or absent dispersal capability 
of many species, oŌ en narrow physiological and thermal 
habitat niches, geneƟ c boƩ lenecks, etc. On the other hand 
these constrains allow their use as indicator species. Isotope 
series and shell growth paƩ erns are the most used shell 
proxies because they allow the development of Ɵ me-scale 
chronologies. Other oŌ en used proxies have to do with 
abundance and diversity indexes aimed to reconstruct 
ecosystems and their response to environmental changes. 
The global decline in pH due to anthropogenic emissions 
of CO2 is a treat to organisms that deposit calcium 
carbonate exoskeletons especially during early life stages. As 
biomineralizing organisms of high ecological and economic 
value, mollusks became one of the key groups used in ocean 
acidifi caƟ on studies.
This paper examines results related to eff ects of raised pH 
on calcifi caƟ on and dissoluƟ on paƩ erns as well as impact on 
growth rates, reproducƟ ve success, larval and adult survival, 
physiology and evoluƟ onary paƩ erns.
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Surveys of the shelf fauna of the Chukchi Sea, and of 
the Beaufort Sea shelf and slope have resulted in new 
informaƟ on on the diversity and biogeography of the 
marine benthic fauna of the Pacifi c ArcƟ c. The composiƟ on 
of benthic fauna changes both along an east-west gradient 
and by depth along the Chukchi shelf and Beaufort shelf 
and slope. Over 300 voucher specimens represenƟ ng 91 
molluscan species were idenƟ fi ed for these studies. Molluscs 
inhabiƟ ng the Chukchi and Beaufort sea shelves are part of 

a Pacifi c Boreal fauna. The mollusks inhabiƟ ng the Beaufort 
Sea slope show an increasing AtlanƟ c infl uence with 
increasing depth and from east to west. Apparent new range 
informaƟ on for 11 of the 91 species, beƩ er known from 
the north AtlanƟ c fauna, is noted. The fauna, parƟ cularly 
large gastropods, is in need of further study and revision. 
Several genera, including Aartensina, Turrisipho, Iphinopsis, 
and Siphonodentalium, are recorded for the fi rst Ɵ me in the 
Beaufort Sea. 
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In 2012, the current populaƟ on status and acƟ viƟ es of the 
Mixtecs on the purple snail on the coastal region of Oaxaca 
were evaluated. From a methodological perspecƟ ve, the 
paper broadly covers two widely interrelated dimensions: to 
evaluate the populaƟ on status of the purple snail in Huatulco 
NaƟ onal Park and the relaƟ onship that the Mixtecs conƟ nue 
to sustain with the mollusk, in Pinotepa de Don Luis, Oax. 
Sampling data was collected at nine staƟ ons to determine 
density and size distribuƟ on. For dying and kniƫ  ng acƟ viƟ es, 
interviews were performed in Pinotepa de Don Luis, Oax., 
with three variables: what is known, what is valued and 
how they act regarding their relaƟ onship between the snails 
and dyers, weavers and arƟ sans. The results show that 
the density for females and males reported a total of 834 
organism, 361 females and 473 males. The maximum size of 
males was 5.2 Cm and the maximum size of females was 7.4 
Cm. While in the sociocultural aspect 100% of respondents 
menƟ oned that they are sƟ ll linked to their worldview 
around the snail as a symbol of ferƟ lity and death, but do not 
receive any economic benefi t from that acƟ vity, nevertheless, 
this acƟ vity is conƟ nued since it is a part of their tradiƟ on. 
The snail Plicopurpura pansa and acƟ viƟ es of dying are an 
example of the sustainable relaƟ onship of the mollusks and 
dyers, but the social use of them is not permanent, is subject 
to the balance of power established by the various subjects, 
amongst the main powers are those performing the acƟ viƟ es 
and policies imposed by the Mexican state.
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ESTADO ACTUAL DE LA POBLACIÓN DE PLICOPURPURA 
PANSA (GOULD, 1853) EN EL PARQUE NACIONAL HUATULCO, 

OAXACA, MÉXICO
Se evaluó el estado actual de la población y las acƟ vidades 
de los mixtecos sobre el caracol morado en la región costa de 
Oaxaca, en el año 2012. Desde una perspecƟ va metodológica, 
el trabajo abarca dos dimensiones ampliamente 
interrelacionadas: evaluar el estado poblacional del caracol 
púrpura en el Parque Nacional Huatulco y la relación que 
los mixtecos siguen teniendo con el molusco, en Pinotepa 
de Don Luis, Oax. Se recopilaron los datos de muestreo en 
nueve estaciones para determinar densidad y distribución de 
tallas. Para las acƟ vidades de Ɵ nción y de tejido se realizaron 
entrevistas en Pinotepa de Don Luis, Oax., con tres variables: 
qué conocen, qué valoran y cómo actúan, con respecto a su 
relación con el caracol a Ɵ ntoreros, tejedoras y artesanos. 
Los resultados nos muestran que la densidad por hembras 
y machos reporta un total de 834 organismos, 361 hembras 
y 473 machos. La talla máxima de machos fue de 5.2 Cm 
y de hembras fue de 7.4 Cm. Mientras que en el aspecto 
sociocultural el 100% de los entrevistados mencionó que 
aún están vinculados a su cosmovisión en torno al caracol 
como símbolo de ferƟ lidad y muerte, pero no reciben de 
esa acƟ vidad ningún benefi cio económico, lo conƟ núan 
por ser parte de su tradición. El caracol Plicopurpura pansa 
y las acƟ vidades de Ɵ nción son un ejemplo de relación 
sustentable del molusco y los Ɵ ntoreros pero, el uso social 
de los mismos no es algo permanente, está someƟ do a la 
correlación de fuerzas establecidas por los diversos sujetos, 
entre las principales están los que realizan las acƟ vidades y 
las políƟ cas impuestas por el estado mexicano.
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Bathymodiolus azoricus is a bivalve belonging to the MyƟ lidae 
family that is widely distributed in hydrothermal ecosystems 
and that has been specifi cally described in Mid-AtlanƟ c 
Ridge. These ecosystems are characterized by strong and 
stressful physicochemical condiƟ ons (toxic concentraƟ ons 
of heavy metals and gases). However, B. azoricus forms 
large communiƟ es around hydrothermal vents, even in 
nearby areas where hydrothermal fl ow emerges at high 
temperatures and loaded with toxic components wich are 
letal to any other species. Ecotoxological and environmental 
marine studies using bivalves as bioindicators of aquaƟ c 

contaminaƟ on (including other species of MyƟ lidae mussels) 
demonstrated the importance of metallothioneins (MTs) as 
a main mechanism of response to toxic heavy metals. MTs 
are proteins expressed in diff erent Ɵ ssues, characterized by 
low molecular weight, rich cysteine content that gives the 
capacity to bind heavy metals through the thiol group of 
the cysteine residues. They are mainly involved in the metal 
uptake and detoxicaƟ on but also in metal homeostasis. 
They have also play a role in cellular protecƟ on in response 
to oxidaƟ ve stress by acƟ ng as a free radical scavenger. 
Not all the funcƟ ons of these proteins seem to have been 
described but the existence of diff erent isoforms has been 
reported in numerous species. The informaƟ on generated 
by high throughput sequencing allows to get a beƩ er picture 
of the putaƟ ve adapƟ ve processes operaƟ ng in species by 
generaƟ ng candidate genes wich expretssion can then be 
specifi cally studied in response to environment parameters 
modulaƟ on. This works shows a transcriptomic analysis with 
the idenƟ fi caƟ on of new possible genes involved in heavy 
metal detoxifi caƟ on in B. azoricus, It also describes the 
characterizaƟ on and expression of diff erent MTs isoforms in 
diff erent Ɵ ssues (gill, amntle and digesƟ ve gland) in samples 
from three hydrothermal vents Menez Gwen, Lucky Strike 
and Rainbow, characterized by an increase in depth and 
concentraƟ on of heavy metals.
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In this study, we describe the type and anatomy of the 
circulatory system in Sarasinula marginata (Semper, 1885) 
using intravascular Indian ink injecƟ on, histology and 
transmission (TEM) and scanning (SEM) (low vacuum mode) 
electron microscopy. 
This study verifi es that the S. marginata circulatory system 
is composed of a closed vascular network beginning in the 
aorƟ c trunk and spreading throughout the organism by 
vascular ramifi caƟ on of the anterior and posterior aortas, 
which irrigate all the viscera, the fi bromuscular layer and the 
subtegumentary plexus. 
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The hemolymph that circulates through the viscera and 
subtegumentary plexus returns via aff erent vessels, crossing 
through the kidney to reach the cardiac atrium. 
In the fi bromuscular layer, sphincterian vessels form a large 
vessel bed with muscular intermiƩ ent radial sphincters, 
defi ning inter-sphincter chambers. Sphincterian vessels are 
lined by an endothelium, are connected to each other as well 
as to the hemocele and terminate to form the subtegumentary 
vascular network. The bidirecƟ onal fl ux between sphincterian 
vessels and the hemocele is controlled by pre-hemocelic 
sphincters.
The epithelial surface and the subtegumentary plexus provide 
cutaneous respiratory exchange, behaving like a superfi cial, fl at 
and spread-out lung. The surface area of the subtegumentary 
vessels is maximized by the presence of excretory ducts that 
allow localizaƟ on of secretory mucous glands deep in the 
Ɵ ssue, giving the non-glandular respiratory epithelium a large 
surface area.
The closed circulatory system in S. marginata performs two 
essenƟ al roles: 1) oxygenaƟ on and gas exchange and 2) 
regulaƟ on of hydrostaƟ c pressure inside the mollusk.
The descripƟ on of such features may help defi ne an important 
taxonomic characterisƟ c for the group, given that these 
characterisƟ cs were also observed to S. linguaeformis (Semper, 
1885), Phyllocaulis boraceiensis Thomé, 1972, and Belocaulus 
sp.
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The tegumental gland secreƟ ons of gastropods contain 
substances from three types of cells (mucous cells, 
calciferous cells and channel cells) which are responsible 
for Veronicellidae mucous secreƟ on. The present study 
demonstrates the peculiarity of the tegumental glandular 
drainage in Veronicellidae compared with fi ve gastropods 
belonging to the same class. Analyses of histological 
secƟ ons and scanning electron microscopy in low vacuum 
mode showed the presence of epithelial mucous cells, and 
possibly channel cells, that drain their secreƟ ons through 
epidermal invaginaƟ ons. These invaginaƟ ons form excretory 
ducts unlike the ducts of other gastropods (AchaƟ na fulica, 
Biomphalaria glabrata, Pomacea sp., Lymnaea columella and 

Melanoides tuberculatus) that open individually and directly 
to the exterior. Individual Veronicellidae glands are located at 
diff erent depths in the Ɵ ssue around the common excretory 
ducts. The subepithelial regions between the ducts are rich 
in blood vessels, providing exclusive cutaneous respiraƟ on 
through the tegument.
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The state of Guerrero is divided into three geographic 
regions, Costa Grande, Acapulco and Costa Chica, where 
CONABIO declares four priority regions for marine 
biodiversity conservaƟ on. Within the biodiversity in the 
coastal area of Guerrero the class Polyplacophora stands out. 
This research focused on this class of mollusks and aimed 
to: determine species richness, esƟ maƟ on of density, the 
geographical distribuƟ on, analyzing the size structure, and 
to determine the idenƟ fi caƟ on of the species. The rocky 
interƟ dal zone of 23 sites was sampled between 2009 to 
2012. The sampling unit was 1 m2, while the sampling area 
was 10 m2. We analyzed 6942 specimens of Polyplacophora, 
and 20 species were idenƟ fi ed. The density for the state of 
Guerrero was calculated to be 18.76 organisms /m2, with 
the highest density region at Acapulco. Chiton (Chiton) 
albolineatus recorded the highest density. Ischnochiton 
(Ischnochiton) muscarius and Chiton (Chiton) arƟ culatus 
had the widest geographical distribuƟ on. Six species were 
found to be dominant, four were found consistently, one 
species was found infrequently, and nine occasionally. The 
C. arƟ culatus specimens were the largest size. Species 
richness is reported in this invesƟ gaƟ on indicates that the 
rocky interƟ dal is a highly diverse area. The above shows 
that knowledge of marine faunal resources for the state of 
Guerrero is insuffi  cient, a fact that was reported by CONABIO. 
Therefore, is very important to have the inventory of species, 
as well as, know the populaƟ ons and communiƟ es that make 
up the marine fauna.
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Los afl oramientos que conƟ enen rocas paleozoicas con 
gasterópodos de México, se encuentran en los estados 
de Sonora (Arivechi, Bisani, El Tule, Sierra Agua Verde, La 
Proveedora, Las Norias, Placeritos, Pozo Nuevo, San José 
de Gracia), Chihuahua (Placer de Guadalupe), situados 
en la región norte del país; mientras que en la zona sur 
están expuestas en los estados de Puebla  (San Salvador 
Patlanoaya), Guerrero (Olinalá), Oaxaca (Nochistlán-
Ixtaltepec) y Chiapas (Paso Hondo, Chicomuselo y Río Cuilco). 
Las series litológicas corresponden con rocas carbonatadas 
de ambiente marino, de agua somera y cálida. Procedentes 
de estas rocas han sido reportados 42 diferentes géneros de 
gasterópodos, entre diversos y abundantes invertebrados.
Los gasterópodos de México se clasifi can en siete subfamilias, 
28 familias, 15 superfamilias, tres subórdenes y seis órdenes; 
el Orden Euomphalina representa el 45 % de la diversidad.
Los gasterópodos como Kinishbia, Omphalonema, Oncochilus, 
Palliseria y PheneroƟ nus, han sido escasamente reportados 
en México, también se mencionan de algunas localidades 
del Paleozoico de Estados Unidos de Norteamérica, en 
Europa en Irlanda, Inglaterra y Francia, que indican la 
existencia de un depósito de ambiente de plataforma, en 
posición paleogeográfi ca ecuatorial y relacionado al Cratón 
Norteamericano. ParƟ cularmente, sobre el estado de Sonora 
han sido citados 37 géneros de nueve localidades, mientras 
que para el resto de los estados únicamente han sido 
informados de uno a tres géneros de gasterópodos.
Especies de los géneros Anomphalus, Euomphalus, 
Euphemites, Glabrocingulum, Maclurites, Meepkospira, 
Murchisonia, Orthonychia y Worthenia han sido reportados 
con frecuencia de Canadá, Estados Unidos de Norteamérica, 
Groenlandia, Inglaterra, Noruega, Polonia, Alemania, 
Italia, Grecia, Hungría, China, Camboya, Malasia, Tailandia 
y Australia reafi rmando la idenƟ dad paleogeográfi ca con 
Eurasia y ambientes de plataforma conƟ nental ubicados en 
laƟ tudes tropicales.
Proyectos: CONACyT No. 165826; DGAPA-PAPIIT No. 105012; 
Francia-ECOS No. M13-U01.
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Los moluscos suelen ser comercializados como productos 
alimenƟ cios que aportan grandes benefi cios a nuestra 
alimentación, se Ɵ ene poca información acerca de las 
especies más vendidas en la Ciudad de México. Se realizó un 
estudio etnozoologico para conocer cuáles son las diferentes 
especies de moluscos que se venden en dos pescaderías de 
la Ciudad de México: San Juan (zona centro) y La Nueva Viga 
(zona oriente). Se realizaron 30 encuestas en las cuales se 
registraron los nombres de las especies comercializadas así 
como sus nombres comunes. Además se elaboró una lista de 
precios por kilogramo de producto y la variación de la venta 
a lo largo del año y de igual forma se registró los estados 
de mayor venta comercial. Las especies de moluscos que se 
comercializan en ambas pescaderías representan a las clases 
Bivalva, Cephalopoda y Gastropoda. Se obtuvo la lista con 
los nombres comúnmente conocidos. La variación de los 
precios a lo largo del año se debe a la oferta y demanda del 
producto. Los productos que se pueden adquirir en estas 
dos pescaderías provienen del Golfo de México: Tamaulipas, 
Veracruz, Campeche y Yucatán en tanto que para el Pacífi co 
son: Baja California y Sinaloa.

MOLLUSC OF COMMERCIAL SALE IN FISH MARKETS IN 
MÉXICO CITY

The mollusks are oŌ en marketed as food products that 
provide great benefi ts to our diet; there is a few informaƟ on 
about the species most sold in México City. We conducted 
a etnozoologycal study to determine the diff erent species 
of mollusks sold in two fi sh markets in México City: San 
Juan (downtown) and La Nueva Viga (East). 30 surveys were 
conducted in which the names of the species traded and 
their common names were recorded. Also a list of prices per 
kilogram of product variaƟ on and sale throughout the year 
and similarly the state�s most commercially recorded sale 
was made. Mollusk species sold in fi sh markets represent 
Bivalve, Cephalopoda and Gastropoda classes. List was 
obtained with commonly known names. The price variaƟ on 
throughout the year is due to supply and demand for the 
product. Items are available in these two fi shmongers come 
from Gulf of México: Tamaulipas, Veracruz, Campeche and 
Yucatán while the Pacifi c are: Baja California and Sinaloa.
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Catarina scallop Argopecten ventricosus is a very important 
fi shery resource subject to intense exploitaƟ on on both 
coasts of the Baja California peninsula. Increase in oxidaƟ ve 
damage and decrease in cellular maintenance (homeostasis) 
is oŌ en associated with aging, but, in marine ectotherms 
like bivalves, both processes are also strongly infl uenced 
by somaƟ c growth, maturaƟ on and reproducƟ on at early 
stages. In this study, we used a single cohort of the short-
lived catarina scallop A. ventricosus, to invesƟ gate the eff ects 
of environment (temperature), reproducƟ on (post spawn) 
and aging on oxidaƟ ve Ɵ ssue damage (lipid peroxidaƟ on or 
lipofuscin) and cellular condiƟ on in scallops breed in their 
natural environment. The average surface temperature in 
the Ensenada of La Paz during the 5 months of sampling was 
26.76±0.106 °C with maximum in September (30.61±0.23 
°C) and lowest in December (20.05±0.18 °C). The trend 
of the total weight of the organisms was posiƟ ve with 
an average of 1.01±0.103 g and signifi cant diff erences 
between samples (F2,116=65,965, p<0.0001). The morpho-
physiological gonadosomaƟ c index (3.22±0.15), digesƟ ve 
gland (20.13±0.81), muscle (27.95±1.0) and mantle-gills 
(44.88± 0.98) were signifi cantly diff erent (P<0.05). The 
animals carried out parƟ al spawning in September, October 
and December. However, oxidaƟ ve damage (%) in Ɵ ssues 
like gonad (5.81±0.32), digesƟ ve gland (15.21±0.47), muscle 
(4.97±0.47) and mantle-gills (8±0.44) was signifi cantly higher 
in September and December (F2,330=43.288, p<0.0001) 
where the phagocyƟ c acƟ vity of hemocytes played a key 
role in the immune response to premature aging in young 
scallops. Compared to longer-lived bivalves, A. ventricosus 
seems more suscepƟ ble to oxidaƟ ve stress with higher levels 
of accumulaƟ on of lipofuscin in spawn young animals. A. 
ventricosus invests huge amounts of energy during early 
reproducƟ on at the expense of cell degradaƟ on, which allows 
evaluate the eff ect of environmental stress and aging in fi eld 

bred specimens for restocking.
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The Polyplacophora consists of a large number of dioecious 
species and hermaphrodiƟ sm is also present in some 
species. Within this class, Chiton arƟ culatus, Sowerby in 
Broderip and Sowerby, 1832, is an endemic species in the 
Mexican Pacifi c, with economic importance locally due to 
the consumpƟ on of its muscular foot. This study examined 
the reproducƟ ve cycle of C. arƟ culatus and its relaƟ onship 
with environmental factors. During September 2010 to 
September 2011 surveys were conducted at systemaƟ c 
sampling sites at “Las Brisas” and “Playa Jaramillo,” Acapulco, 
Guerrero, México. Every month, a total of 28 specimens of 
C. arƟ culatus were collected at each locaƟ on. Environmental 
parameters as “average Ɵ de level,” “Chlorophyll-α” and “sea 
surface temperature” were recorded. Also, we determined 
the “gonadosomaƟ c index,” “sex,” and “maturity level.” 
We considered the fi ve stages of gonadal development 
were: 1) undiff erenƟ ated, 2) development, 3) maturity, 4) 
spawning and 5) resorpƟ on). We also recorded the presence 
of hermaphrodites. For data analysis, we used principal 
component analysis. The sex raƟ o of the species varied 
according to macroscopic or microscopic observaƟ ons. We 
observed a synchrony of the species in its diff erent gonadal 
stages with environmental factors. Therefore, we observed 
that an increase of the average Ɵ de level corresponded an 
increase in gonadosomaƟ c index of the species. Also, an 
increase in temperature is related to an increased number 
of males and hermaphrodites. Finally, an increase in the 
esƟ mate of primary producƟ vity (food for herbivorous), 
is related with the phases of development, maturity and 
spawning (stages of gonadal development).
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The cephalopod Octopus hubbsorum (Berry, 1953) is 
commonly known as “green octopus”, and is captured on 
the coast of the Mexican Pacifi c Ocean, where the fi shery 
is considered as an important provider of income for the 
local populaƟ on. The aim of this study was to determine 
the breeding seasons of the species O. hubbsorum and 
its merisƟ c, from the acquisiƟ on of samples in Acapulco, 
Guerrero, México. During the years 2012, 2013 and 
2014, samples were obtained and species and sex were 
determined; we also checked the mantle length, total length 
and total weight and the weight of the gonad to determine 
the breeding season calculaƟ ng it from the gonadosomaƟ c 
index. One tota of 336 specimens of the species were 
obtained, and we determine a sex raƟ o of 1: 1.15 (female: 
male) (X2 = 1 71, df = 1, P = 0.21.). Females had a mean 
dorsal mantle length, total length and total weight of 8.47 cm 
(SD = 1.66), 41.42 cm (SD = 7.74) and 298.60 g (SD = 152.80) 
respecƟ vely. Males had an average mantle length, total 
length and total weight of 7.76 cm (SD = 1.62), 38.26 cm (SD 
= 7.93) and 260.85 g (SD = 129.07) respecƟ vely. The dorsal 
mantle length-total weight relaƟ onship obtained an R of 0.74 
with an R2 of 0.55 (F-Fisher = 404.41, P = 0.0), and in the raƟ o 
of total length-weight total, we obtained an R = 0.81 with R2 
= 0.65 (F-Fisher = 622.75, P = 0.0). The gonadosomaƟ c index 
for females present two peak seasons in February 2013 and 
August 2013. Males had three seasons with high values, were 
recorded in January 2013, August 2013 and January 2014.
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Ecological associaƟ ons between heterobranch mollusks 
and macroalgae have been poorly studied in tropical 
environments. The informaƟ on available in the literature 
is scarce for tropical species, and it focuses on topics 
related to chemical ecology and the study of kleptoplasty in 
sacoglossans sea slugs. This study describes the interacƟ ons 
between sea slugs and macroalgae on the Costa Rican Pacifi c. 
The study was conducted in four regions along the Pacifi c 
of Costa Rica: North Pacifi c (NP), Central Pacifi c (CP), South 
Pacifi c (SP), and Isla del Coco (IC). Sampling was carried out 
between June 2011 and March 2014. The specimens were 
collected in interƟ dal and subƟ dal areas during the day at 36 
diff erent locaƟ ons. The specimens were obtained from algae 
using direct and indirect methods. 
A total of 524 specimens of sea slugs were collected from 
15 diff erent algal substrates. We found 18 families and 
39 species of heterobranchs (including 10 undescribed). 
Plakobranchidae was the most abundant family, followed 
by Aplysiidae (63% and 23%, respecƟ vely). Our preliminary 
results show that the green algae Halimeda discoidea 
has the highest abundance of heterobranchs, followed 
by Padina sp., Monostroma ecuadoreanum and Codium 
sp. The Correspondence Analysis, considering species 
abundance, shows four diff erent groups of heterobranch-
algae associaƟ on. We found two predominant paƩ erns: 
species of heterobranchs without a preference for the algae 
substrates (generalist), and species of heterobranchs with 
a clear preference for the algae substrate (specifi c). There 
is a signifi cant associaƟ on (63%) between the species of 
heterobranch and the algal substrate (Cramer’s V, p<0.0001).
Our knowledge on ecological associaƟ ons between sea slugs 
and macroalgae in tropical environments is incomplete. 
DisƟ nguishing these interacƟ ons would greatly advance our 
understanding of the biology, evoluƟ on and natural history of 
sea slugs.
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On the coast of the State of Guerrero, there are diff erent 
types of habitats. Among these we fi nd the rocky interƟ dal 
zone, which is characterized by great diversity of marine 
species, including members of the family Conidae. This 
family has commercial and biomedical importance due 
to the potenƟ al use of the toxin produced to hunt their 
prey, such as medicaƟ on for neurological problems. This 
research was conducted at 24 sites that are located on the 
rocky coast of the State of Guerrero. The objecƟ ves were: 
to inventory the species of the family CONIDAE associated 
with the rocky interƟ dal zone, esƟ mate their abundance, 
understand their geographical distribuƟ on and analyze the 
size composiƟ on. SystemaƟ c sampling was carried out during 
the day at low Ɵ de. At each site 10 m2 was sampled, for which 
a 1 m2 framework of a was used. One hundred forty seven 
organisms were examined. We idenƟ fi ed two subfamilies, 
fi ve genera and fi ve species. The highest species richness was 
observed in the subfamily PuncƟ culiinae. The most abundant 
and more widely distributed species were Harmoniconus nux 
and Gladioconus gladiator. The species richness found by this 
invesƟ gaƟ on is similar to what has been reported in other 
studies of cone shells in the Mexican Tropical Pacifi c. The size 
structure found is similar to that reported by other research. 
This also represents the fi rst record of G. gladiator for the 
State of Guerrero.
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Plicopurpura pansa es un gasterópodo dioico que se localiza 
entre las grietas y oquedades de la zona intermareal, este 
caracol se caracteriza por tener una glándula hipobranquial 
donde produce una substancia que al ser dispersada por 
dicho organismo, uƟ liza como protección y para atrapar a 
sus presas que le sirven de alimento ya que es un organismo 
carnívoro, desde la época prehispánica esta substancia ha 
sido uƟ lizada por los indígenas mixtecos para teñir madejas 
de algodón obteniendo diferentes tonalidades de purpura, 
que uƟ lizan para el tejido de sus texƟ les. En los 80´ el caracol 
se vio afectado por la captura indiscriminada de una industria 
japonesa que comercializaba con su Ɵ nte llevándolo casi en 
su totalidad al exterminio por lo que es necesario preservarlo 
de ahí la importancia de conocer la estructura de sus órganos 
por lo que se colabora con la descripción histológica.
Se realizaron 5 colectas de 15 organismos cada una, 
fracturando la concha del caracol para asegurar su fi jación 
uƟ lizando formol al 10%. En el laboratorio se aplico la técnica 
histológica de inclusión en parafi na, realizando cortes de 7 
μm con una orientación transversal y longitudinal, uƟ lizando 
las técnicas de Ɵ nción de Hematoxilina-Eosina, Mallory 
y Masson. Se describieron estructuras de los siguientes 
órganos: pene, gónada de hembra, gónada de macho, cono 
hepatogonadal, glándula hipobranquial, rádula, IntesƟ no, 
ganglio cerebral, ojo y ctenidios. Esta información pretende 
contribuir al conocimiento de la organograİ a histológica del 
caracol Plicopurpura pansa ya que existe escasa información.
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BENTHIC MICROMOLLUSCS OF THE GUAYMAS BASIN 
HYDROTHERMAL VENTS AND THE SONORA MARGIN COLD 

SEEPS: PRELIMINARY RESULTS
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The Guaymas Basin in the Gulf of California is characterized 
by the presence of hydrothermal acƟ vity in a margin context, 
which has led to the presence of hydrothermal sites a few 
kilometers away to cold seep zones. This study contributes to 
knowledge on the micromollusc community of two diff erent 
chemosyntheƟ c ecosystems.
Biological material was collected with the research 
submersible NauƟ le (Ifremer) during the BIG (Biodiversité et 
InteracƟ ons à Guaymas) oceanographic cruise (RV L’Atalante) 
from 30th May to 9th July 2010. Core samples were obtained 
from 12 immersions. The depth varied from 1550 to 1900 m.
A total of 256 individuals were collected, from which bivalves 
were the most abundant with 141 individuals, followed by 
the gastropods with 111, and the aplacophorans with 4 
individuals.
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BIOGEOGRAPHY AND DIVERSITY OF HAWAIIAN 
HELICARIONIDAE: ORIGINS AND COLONIZATION PATTERNS 

IN THE HAWAIIAN ISLANDS 
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Hawaiian land snails are parƟ cularly diverse despite the 
archipelago’s remote locaƟ on in the central Pacifi c Ocean. 

Ten land snail families have colonized Hawaii diversifying 
into over 750 recognized species, with over 99% endemicity. 
Species in the family Helicarionidae sensu lato occur widely 
across the Pacifi c, with 60 described endemic Hawaiian taxa 
in four genera: Kaala, Hiona, Philonesia, and Euconulus. 
To beƩ er understand the origins of Hawaiian helicarionids 
and the phylogeneƟ c relaƟ onships of extant species we 
surveyed over 550 sites and recorded more than 1000 live 
specimens from the fi ve largest Hawaiian Islands. Analysis 
of parƟ al COI sequences from 236 specimens recovered 
145 haplotypes; 16S sequences were generated from 79 
specimens broadly covering the COI lineages idenƟ fi ed. A 
preliminary phylogeny reconstructed using these sequences 
recovered 50 well supported, monophyleƟ c lineages. 
More than 25% of the lineages recovered were referred 
to known species. AddiƟ onally, there appear to be a large 
number of crypƟ c species among the Hawaiian taxa, 
indicaƟ ng that Hawaiian helicarionid diversity may have 
been historically underesƟ mated. A systemaƟ c revision of 
Hawaiian Helicarionidae is needed, as neither Hiona nor 
Philonesia were recovered as monophyleƟ c. Similarly, the 
genus Euconulus falls well outside the Hawaiian clade and 
may belong in a separate family. All except three of the 
Hawaiian helicarionids appear to be single island endemics 
with many species being single volcano or even single ridge 
endemics. Hawaiian helicarionids do not appear to follow 
the biogeographic progression rule, as the youngest and 
most diverse lineages occur on the island of Oahu, the 
second oldest in the island chain. Surveys will be conƟ nued 
to include addiƟ onal specimens to fi ll phylogeneƟ c gaps, and 
addiƟ onal analyses will include Pacifi c wide sampling. These 
data will provide insights into the origins of the Hawaiian 
helicarionid ancestors and reveal paƩ erns of diversifi caƟ on 
across the Pacifi c Islands.
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Se analizó la microdistribución de dos epibiontes (Suctoria: 
Ephelota sp; Hydrozoa: ClyƟ a hemisphaerica) sobre la concha 
de la especie holoplanctónica Creseis clava recolectada 
en la zona neríƟ ca frente a la costa norte de Tamaulipas, 
México (25°15´076´´N; 96°43´724´´W). El material biológico 
proviene de un arrastre de zooplancton efectuado con una 
red Ɵ po bongo de apertura de malla de 500 μm y a 40 m 
de profundidad. Se separaron 4,177 individuos del molusco 
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holoplanctónico Creseis clava, de los cuales el 10.94% 
presentaron epibiontes. Se midió la longitud y apertura de la 
concha de 75 individuos con epibiontes. Se cuanƟ fi caron las 
abundancias de suctores e hidroides, así como las distancias 
iniciales y fi nales de su distribución a lo largo de la concha, 
tomando la boca como la base. Cada molusco presentó entre 
1 y 7 hidrozoos, distribuidos de manera colonial, y entre 1 y 
86 suctores. Los resultados indican que no hubo una relación 
signifi caƟ va entre la longitud de la concha y la abundancia 
de epibiontes. Los epibiontes Ephelota sp y C. hemisphaerica 
se distribuyeron sobre casi toda la concha del molusco, 
excepto en un 18% de su longitud, desde la apertura hacia 
el ápice. En algunas conchas, tanto suctores como hidroides 
se distribuyeron de manera segregada. Así pues, parece ser 
que los patrones de microcirculación del agua generados por 
la locomoción de C. clava, podrían estar defi niendo la micro 
distribución de epibiontes sobre sus conchas.

MICRODISTRIBUTION OF TWO EPIBIONTS ON THE SHELL OF 
CRESEIS CLAVA ΈGASTROPODA: CAVOLINIIDAEΉ

In this study, we analyzed the microdistribuƟ on of 
two epibionts (Suctoria: Ephelota sp; Hydrozoa: ClyƟ a 
hemisphaerica) on the shell of the holoplanktonic species 
Creseis clava collected in the neriƟ c zone in front of the 
northern coast of Tamaulipas, México (25°15´076´´N; 
96°43´724´´W). The biological material comes from a 
zooplankton trawl made with a Bongo net of 500 μm mesh 
size, realized at 40 m depth. A total of 4,177 individuals of 
the holoplanktonic mollusk C. clava were separated, from 
which only the 10.94% had epibionts. From 75 individuals 
with epibionts, we measured the total length and the mouth 
diameter of the shell. From each shell, the abundance of 
suctorials and hydroids were quanƟ fi ed as well as the iniƟ al 
and fi nal distances of their distribuƟ on, taking the mouth 
of the shell as the basis. Each mollusk showed between 1 
and 7 hydroids distributed in colonies, and between 1 and 
86 suctorials. Results showed the lack of a signifi caƟ ve 
relaƟ onship between the epibiont density and the shell 
length. The epibionts Ephelota sp and C. hemisphaerica 
occurred on almost the enƟ re shell, avoiding the upper 
18% porƟ on of the shell, from the mouth to the Ɵ p. In 
some shells, suctorials and hydroids showed a segregated 
distribuƟ on. Thus, it seems that microcirculaƟ on paƩ erns 
generated from locomoƟ on acƟ viƟ es of C. clava may defi ne 
the distribuƟ on paƩ ern of epibionts on their shells.

P�½�ÊÄãÊ½Ê¦°�/P�½�ÊÄãÊ½Ê¦ù-C�Ùã�½/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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Bioerosion is defined as erosion of substrate by means 
of biological procedures, it has been used to idenƟ fy the 
process, by which organisms penetrate hard substrates.
In a recent Ɵ me-averaging assemblages bioerosional rates 
on mollusks were studied, located in a marine siliciclasƟ c 
environment, from two beaches at Barra de Cazones in the 
Gulf of México. Biological acƟ vity was described in terms of 
ichnotaxa represented and classifi ed ethologically agree with 
the classifi caƟ on proposed by Seilacher (1964).
A sample of 2279 shells of gastropods and bivalves, from 
the supraƟ dal zone was studied. 167 specimens showed 
evidence of bioerosion. Ichnotaxa idenƟ fi ed correspond to 
the ichnogenera Entobia (Domichnia), Oichnus (Praedichnia) 
and Meandropolydora (Domichnia).
Drilling by clionid sponges (Entobia) is very common in 
tropical environments, shells highly aff ected by sponges can 
refl ect than they are older than other specimens or that can 
be under several cycles of burial and exhumaƟ on. Oichnus 
borings are signal of predaƟ on and indicate the presence of 
carnivorous gastropods (families Muricidae and NaƟ cidae). 
Meandropolydora is product of serpulid polychaetes. 
Considering the fossil record, mollusks consƟ tute one of the 
most ubiquitous groups in marine deposits due to a high 
preservaƟ on potenƟ al of their shells. In interƟ dal and shallow 
subliƩ oral environments, boring marine organisms are the 
primary agent of shell destrucƟ on; bioerosion is a factor that 
contributes to the decrease in the resistance of the shells; 
specimens highly bored have fewer possibiliƟ es to be part of 
the fossil record. 
Intensity of bioerosion is related to the residence of the 
shell in the water-sediment interface and their importance 
increases with producƟ vity and decreases with higher 
sedimentaƟ on rates.
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The genus Buccinanops (d’Orbigny, 1841) (Caenogastropoda, 
Nassarriidae) is endemic to the SW AtlanƟ c Ocean, from Rio 
de Janeiro, Brazil to San Maơ as Gulf, ArgenƟ na. This genus 
has a geological record extending from the Upper Miocene to 
the present day.
Samples come from the Holocene sand shell ridges at the 
inner part of the Bahia Blanca estuary, Buenos Aires Province, 
ArgenƟ na.
The aim of this study is to idenƟ fy evidence of durophagous 
predaƟ on on the holocene gastropod Buccinanops deformis 
(King, 1831) and evaluate quanƟ taƟ vely frequency of 
predaƟ on, scars repaired and the prey eff ecƟ veness.
The predatory-prey interacƟ ons are diffi  cult to study in 
the fossil record because most predators leave no trace 
or destroy the hard parts of their prey. The fossil record of 
predaƟ on in gastropod has focus most of the Ɵ mes in the 
drilling predaƟ on and less aƩ enƟ on has been paid to the 
shell breakage induced by durophagy.
The presence of lethal (breakage) and sublethal predaƟ on 
(repaired scars) were examined for each shell under a 
dissecƟ ng stereo-microscope.
The shells of B. deformis studied exhibit predatory damage 
including signal of lethal and sublethal aƩ acks. Some of the 
Buccinanops shell breakage, lethal and repaired scars show 
injuries of the kind of large embayed fracture of the body 
whorl; this kind of damage has been observed as product of 
predaƟ on by crabs.
A low repair scar frequency (6%) and low prey eff ecƟ veness 
(37%) in B. deformis at the Holocene sand shell ridges in 
Bahía Blanca can be interpreted as the result of low but 
eff ecƟ ve predatory acƟ vity.
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Se estudiaron tres biomarcadores en Pteria sterna, culƟ vada 
en dos localidades en Bahía de La Paz, para determinar 
el efecto de xenobióƟ cos de acƟ vidades antrópicas de la 
Ciudad de La Paz, después de la temporada de lluvias. Se 
determinó la frecuencia de micronúcleos (MN)-aberraciones 
nucleares y el grado de lipoperoxidación-(tejido branquial), 
la acƟ vidad de la enzima aceƟ lcolinesterasa (AchE)-(tejido 
del pie). Los organismos, se culƟ varon de Octubre-2011 a 
Diciembre-2012 en �Marina� (infl uencia antrópica directa) 
y en �Pichilingue� (localidad de culƟ vo comercial; área 
prísƟ na). Mensualmente fue registrado crecimiento y 
supervivencia. Mediciones de los biomarcadores fueron 
realizados en tres periodos: Diciembre-2011, Julio-2012 y 
Diciembre-2012 sobre 7-15 individuos. La mayor acƟ vidad 
de AchE se registró en organismos que se colectaron en 
Pichilingue en Diciembre-2012 (12.41±2.68 ηM ACTC·mín-

1·mg proteína-1) siendo diferente al resto de las mediciones 
de la acƟ vidad enzimáƟ ca registrada, las cuales se ubicaron 
entre 5-7 ηM ACTC·mín-1·mg proteína-1; el grado de 
lipoperoxidación inicialmente fue mayor en los organismos 
de Pichilingue de Diciembre-2011 (24.84±5.84 ηM MDA·g 
tejido-1) en comparación con los organismos de la Marina de 
esa fecha (14.36±3.61 ηM MDA·g tejido-1), en Julio-2012 no 
se presentaron diferencias y fi nalmente para Diciembre-2012 
la mayor concentración de MDA se encontró en los 
organismos de la Marina (25.66±4.61 ηM MDA·g tejido-1) 
en comparación con los moluscos de Pichilingue de esa 
misma fecha (16.73±0.77 ηM MDA·g tejido-1); la frecuencia 
de aberraciones nucleares mostró en la Marina mayor 
frecuencia en Diciembre-2011 (0.11±0.023), el resto de las 
frecuencias se encontraron entre 0.070 a 0.086. Los tres 
biomarcadores fueron una herramienta úƟ l para detectar la 
infl uencia de xenobióƟ cos en los juveniles de Pteria sterna, 
el grado de lipoperoxidación fue sensible a una �situación de 
estrés� que se presentó en la Marina durante los arrastres 
Pluviales.
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STUDIES ON THREE BIOMARKERS OF PTERIA STERNA 
(GOULD, 1851) POPULATION UNDER CULTURE IN LA PAZ 

BAY, BAJA CALIFORNIA SUR MÉXICO, TO DETERMINE THEIR 
HEALTH STAGE

Three biomarkers were studied in Pteria sterna culƟ vated 
at two locaƟ ons in La Paz Bay, to determine the eff ect of 
XenobioƟ cs as result of the anthropic acƟ viƟ es from the City 
of La Paz, aŌ er rain season. We determined the frequency of 
micronuclei (MN), nuclear aberraƟ ons and lipoperoxidación 
degree (gill Ɵ ssues), the acƟ vity of the enzyme 
Acetylcholinesterase (AchE) (foot Ɵ ssue). The organisms 
were kept in culture from October-2011 to December-2012 
in “Marina” (direct anthropogenic infl uence) and other in 
“Pichilingue” (commercial farm locaƟ on; prisƟ ne area). 
Growth and survival was registered monthly. Biomarkers 
measurements were carried out in three diff erent periods: 
July-2012, December-2011 and December-2012 using 7-15 
organisms. The highest acƟ vity of AchE was registered in 
animals from Pichilingue in December 2012 (12.41 ± 2.68 
ηM actc·min-1·mg- 1protein) being diff erent to the rest of 
the enzymaƟ c acƟ vity obtained measurements, which were 
between 5 to 7 ηM actc·min-1·mg- 1protein; lipoperoxidación 
degree was iniƟ ally higher in organisms of Pichilingue 
December 2011 (24.84 ± 5.84 ηM MDA·)g Ɵ ssue- 1) compared 
with organisms from Marina of the same date (14.36 ± 3.61 
ηM MDA·g Ɵ ssue- 1), in July 2012 there were no diff erences 
and fi nally for December 2012 the largest concentraƟ on 
of MDA was found in organisms from Marina (25.66 ± 4.61 
ηM MDA·g Ɵ ssue- 1) compared with mollusk of the same 
date from Pichilingue (16.73 ± 0.77 ηM MDA·g) Ɵ ssue-1); 
the frequency of nuclear aberraƟ ons showed in the Marina 
the largest values for December (0.11 ± 0.023), the rest of 
frequencies values were found between 0.070 to 0.086. The 
three biomarkers were a useful tool to detect the infl uence 
of XenobioƟ cs in juveniles of Pteria sterna, the degree of 
lipoperoxidación was sensiƟ ve to a “stressful situaƟ on” which 
was presented at the Marina aŌ er the rain runoff .
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During shrimping season (1999-2001, 2006) fi shing, four trips 
were made aboard the B/M UMAR in the Gulf of Tehuantepec. 
L. diomedeae is a recurring species in the bycatch of shrimp 

with a weight percentage of 2-4 %. 8 % of posiƟ ve hauls dart 
total squid were obtained. The size structure and weights were 
analyzed by gender, grouping the ML at intervals of 5 mm and 
PT at intervals of 1 g. Maturity was determined by the presence 
of mature oocytes in females and spermatophores in males; 
gonadosomaƟ c index and size at sexual maturity (L50 ) was 
esƟ mated.
1065 females (35-97 mm mantle length, ML; 2-30.9g) were 
recorded; 135 males (20.7 to 65mm ML, 0.4 to 12g). The 
weight-length relaƟ onship was type potenƟ al, with a negaƟ ve 
allometric growth. Diff erences were observed in sex raƟ o with 
size, ML<60mm the sex raƟ o was 3:1 male: female (p<0.05); 
females were signifi cantly more numerous than males to ML 
greater than 60 mm. Of the total 83 % of females were found 
ripe; 20 % of males and 60 % showed mature developing. The 
esƟ mated ML sexual maturity (L50) for females was 74.5 mm and 
42.7 mm for males. The results indicate that the reproducƟ on 
of dart squid is in the Gulf of Tehuantepec during the shrimping 
season. This species is a potenƟ al fi shery resource, which can 
be complementary to shrimping.
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PRELIMINAR MORPHOMETRIC STUDY OF OCTOPUS 
HUBBSORUM (MOLLUSCA: CEPHALOPODA) FROM THE 

COAST OF OAXACA, MEXICO

Rebeca Gómez -Silva , Carlos Iván García Guadarrama  and 
Isaías Hazarmabeth Salgado-Ugarte 

Laboratorio de Biometría y Biología Pesquera, Campus 
II, Facultad de Estudios Superiores Zaragoza, Universidad 

Nacional Autónoma de México, Batalla 5 de mayo S/N esq. 
Fuerte de Loreto, Ejército de Oriente, Iztapalapa, 09230, 

México, D.F.; rbk1303@hotmail.com; isalgado@unam.mx

Octopus hubssorum is a common cephalopod of the Mexican 
Pacifi c that has reached considerable producƟ on fi gures due 
to its high demand and commercial value with the resulƟ ng 
increment of its exploitaƟ on rate without an adequate level 
of biological knowledge. Therefore it is necessary to carry 
on studies to establish its current status and to propose 
management strategies in the region. As a part of an age and 
growth research in this report we present preliminary results 
on some morphometric relaƟ onships for O. hubssorum 
obtained from the commercial catch at the landing shore 
of Huatulco, Oax. from November 2011 to December 
2012. The specimens were measured (total body, total and 
dorsal mantle lengths) and weighted (total and eviscerated 
weights). The beaks were separated and measured (crest, 
hood and rostral lengths) for posterior analysis. Preliminarily 
we can state that morphometric relaƟ onships among weight 
and length showed an allometric growth both for males and 
females. On the other hand, we found a variable goodness on 
the fi ƫ  ng between body measures with beak lengths, being 
higher with the upper crest length.
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S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
AÃ�Ù®��Ý-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
A�ç®�ç½ãçÙ�

NUTRIENTS IN OCTOPUSES (CLASS CEPHALOPODA CUVIER, 
1797) OF COMMERCIAL IMPORTANCE IN MÉXICO

Marbella Isela González -Liano  1, Juliano E. P. Abrantes  2, 
Virginia M. Ruíz  3 and Brian Urbano  1

1Facultad de Ciencias, UNAM Av. Universidad 3000 Circuito 
Exterior S/N Delegación Coyoacán, 04510 Ciudad de México 

D.F.; marbella_lianootmail.com; maclen55yahoo.com
2General Guadalupe Victoria #167 casa B, Tlalpan Centro, 
Delegación Tlalpan, 14000 México, D.F.; jepa88mail.com

3Universidad Autónoma Metropolitana-Xochimilco. Calzada 
del Hueso 1100, Villa Quietud, Delegación Coyoacán, 04960, 

México, D.F.; vmeloorreo.xoc.uam.mx

Mexico is within main fi shery producers in the world, and 
octopus ranks fi Ō h extracƟ on aŌ er shrimp, tuna, Ɵ lapia 
and sardine in the Mexican coast. The aim of this research 
is to quanƟ fy the amount of nutrients provided octopus 
consumpƟ on in Mexican diets, and thus promote consumer 
in the country. We analyzed six organism belonging to four 
species; comparisons between the nutrient input with 
respect to sex, size and stage of gonadal maturity were 
performed, a comparison between the nutrient input and 
the geographical area. Our results indicate that there is no 
signifi cant diff erence between the nutrient input with respect 
to sex and size, there is signifi cant diff erence between stage I 
and IV with respect to the nutrients input, and the signifi cant 
diff erence of nutrients relaƟ ve to geographic area, it is only 
for micronutrients and proteins.
The nutriƟ onal value of octopus for this research is 49.96 g of 
protein, 1.2078 grams of fat and 3.22 g of micronutrients per 
100 g of food consumed. The octopuses are a new alternaƟ ve 
food source, is easily accessible to the mexican populaƟ on, 
economic and has standards minimal nutrient value needed 
to be consumed.

S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

OCCUPATION PATTERN AND WEIGHT OF THE SHELLS 
LIKE PARAMETER OF SELECTION FOR HERMIT CRABS 

CLIBANARIUS ANTILLENSIS AND CALCINUS TIBICEN, FROM 
LOS TUXTLAS, VERACRUZ, MEXICO

M. I. González -Liano  1, C. Marơ nez -Lorenzo  1, B. Urbano  2 
and A. P. Ayala-Aguilar  1
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liano@hotmail.com; cilli29m@gmail.com; penelo92@
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2Facultad de Ciencias. Universidad Nacional Autónoma de 

México. Av. Universidad, 3000, Circuito Exterior S/N, México, 
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Hermit crabs have a soŌ  abdominal region compared with 
the rest of their bodies; this fact forces them to select 
empty shells to fi nd protecƟ on against the environment 
and predators. These shells create a micro habitat that must 
be changed when the hermit crab grows. Our objecƟ ve 
was to study the shell occupaƟ on paƩ ern by hermits. We 
sampled in Monte Pio, Playa Divina, and Playa Tortuguita in 
Veracruz State, México. We sampled 203 occupied shells and 
recorded the size, weight, length and form. For every hermit 
crab we recorded its weight without shell on. We saw that 
C. anƟ llensis do not show a specifi c selecƟ on for any shell 
genera, while C. Ɵ bicen showed a tendency to select the 
Stramonita genera; both species showed a preference for 
shells with more weight/weight raƟ o.

S®ÃÖÊÝ®Ê ¿H��®� �ÌÄ�� ò� ½� M�½��Ê½Ê¦°�?: ½� ò®Ý®ÌÄ �� ½ÊÝ 
�Ýãç�®�Äã�Ý/T«� ¥çãçÙ� Ê¥ M�½��Ê½Ê¦ù: � Ö�ÙÝÖ��ã®ò� ¥ÙÊÃ 
M�½��Ê½Ê¦ù Ýãç��ÄãÝ-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
MÊÙ¥Ê½Ê¦°�, MÊÙ¥ÊÃ�ãÙ°� ù AÄ�ãÊÃ°�

VARIACIÓN FENOTÍPICA DE LA CONCHA DEL GASTERÓPODO 
NERITINA VIRGINEA EN VERACRUZ, MÉXICO

Jalil González -Rodarte  y Brian Urbano 
Facultad de Ciencias, Universidad Nacional Autónoma de 

México, Av. Universidad 3000, Copilco Universidad, Coyoacán, 
04510 Ciudad de México, Distrito Federal; gonrojal@gmail.

com; maclen55@yahoo.com

El gasterópodo NeriƟ na virginea habita la mayoría de los 
estuarios del Golfo de México, tolera condiciones adversas 
y su concha presenta una gran variabilidad de colores y 
patrones. El propósito del presente trabajo fue analizar y 
comparar la variación fenoơ pica del tamaño de la concha, 
coloración y patrones de N. virgínea en relación a factores 
ambientales. 
Se muestrearon cuatro localidades del norte y sur de 
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Veracruz, México. N. virginea se colectó en mayo del 2011 
y agosto del 2013 a lo largo de un gradiente ambiental; se 
midió el tamaño de la concha y en cada estación de muestreo 
se midió la temperatura, profundidad, Ɵ po de sustrato, 
salinidad y velocidad de corriente. Los colores y patrones 
de la concha fueron cuanƟ fi cados uƟ lizando un método 
estandarizado de fotograİ a digital y análisis de imagen 
basado en un sistema conƟ nuo de RGB. 
Se sugiere que la variación del color y patrones de la concha 
está relacionada con el gradiente de salinidad y preferencia 
de sustrato. Los organismos adultos Ɵ enen una coloración 
mayor, lo que sugiere una pigmentación diferencial durante 
la ontogenia del organismo. La variación intraespecífi ca fue 
mayor en áreas de infl uencia marina (Laguna de Sontecomapan 
y La Mancha) que de infl uencia dulceacuícola (Arroyos 
Balzapote y Liza) debido a condiciones espaciotemporales 
disƟ ntas. Comprendiendo la variación intraindividual asociada 
con factores abióƟ cos se puede determinar la preferencia de 
hábito y su posible valor adaptaƟ vo. 

SHELL PHENOTIPYC VARIATION OF THE GASTROPOD 
NERITINA VIRGINEA IN VERACRUZ, MÉXICO

The gastropod NeriƟ na virginea inhabits the estuaries of the 
Gulf of México. This specie tolerates adverse condiƟ ons, and 
its shell presents a great color and paƩ erns variability. The aim 
of the present study was analyze and compare the phenotypic 
variaƟ on of the shell size, coloraƟ on and paƩ erns of N. virginea 
related to environmental factors. 
Four localiƟ es were sampled in the north and south of 
Veracruz, México, N. virginea was collected during May 
2011 and August 2013 along an environmental gradient. Size 
measurements of the shell were taken and at every sampling 
staƟ on measurements were recorded for temperature, 
depth, substrate type, salinity and water fl ow. The shell 
colors and paƩ erns were quanƟ fi ed using a standardized 
digital photography method and an image analysis based on a 
conƟ nuous RGB system. 
We suggested that variaƟ on in shell color and paƩ erns is related 
to salinity gradient and substrate preference. Adult organisms 
have higher shell pigmentaƟ on and it suggests a diff erenƟ al 
pigment expression during organism ontogeny. Intraspecifi c 
variaƟ on was higher in areas of marine infl uence (Sontecomapan 
and La Mancha lagoon) than in areas of freshwater infl uence 
(Balzapote and Liza coastal rivers) corresponding to a diff erent 
spaƟ al and temporal environmental variaƟ on. Understanding 
intra individual variaƟ on associated with abioƟ c factors can 
determine habitat preference and its possible adapƟ ve value.

S®ÃÖÊÝ®Ê G�ÄÌÃ®�� �� ÃÊ½çÝ�ÊÝ/MÊ½½çÝ��Ä G�ÄÊÃ®�Ý-
PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

THE COMPLETE MITOCHONDRIAL GENOME OF THE 
LAND SNAIL CERION INCANUM ΈSTYLLOMATOPHORA: 
MOLLUSCAΉ AND PHYLOGENETIC RECONTRUCTIONS 

WITHIN EUPULMONATA

Vanessa L. González , Ehsan Kayal , Margaret Halloran , Yesha 
Shrestha  and M.G. Harasewych 

NaƟ onal Museum of Natural History, Smithsonian InsƟ tuƟ on, 
P.O. Box 37012, Washington DC 20013-7012 USA; gonzalezv 
@si.edu; kayale @si.edu; halloranm @si.edu; shresthay@

si.edu; 
harasewych @si.edu

The complete sequence mitochondrial genome from the 
tropical land snail Cerion incanum was constructed using 
sequence informaƟ on generated from IonTorrent PGM 
shotgun sequencing technology. The mitochondrion of C. 
incanum is 15,177 base pairs (bp) in size, encodes 13 protein-
coding genes, 22 transfer RNA genes and two ribosomal 
RNA genes. Maximum likelihood and Baysian analyses of 
mitogenomes for C. incanum plus 28 previously published 
gastropod genomes, was conducted for nucleoƟ de, amino 
acid, and rRNA sequence variaƟ on. Subsequent evaluaƟ ons 
of the phylogeneƟ c placement of C. incanum within 
Eupulmonata recovered strong support for the monophyly 
of major recognized clades including Euthyneura and 
Styllomatophora. In all analyses, C. incanum nested within 
the Syllomatophora clade and sister to the monophyleƟ c 
Helicidae. Within Styllomatophora, Cepaea nemoralis which 
has been previously excluded from phylogeneƟ c analyses 
of Gastropoda as it has been shown to be prone to spurious 
placement resulƟ ng from long-branch aƩ racƟ on due to 
accelerated rates of mitochondrial evoluƟ on, is recovered 
here sister to Helix aspersa regardless of phylogeneƟ c 
parameterizaƟ on. Opisthobranch taxa (2) included in 
the study nested within Pulmonata, in a clade including 
Siphonariidae.

S®ÃÖÊÝ®Ê H��½�ÃÊÝ ÝÊ�Ù� OÖ®Ýã«Ê�Ù�Ä�«®�/L�ã’Ý ã�½» 
��Êçã OÖ®Ýã«Ê�Ù�Ä�«®�-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

HOW MOLECULES AND MORPHOLOGY ARE TRANSFORMING 
OUR VIEW OF OPISTHOBRANCH MOLLUSKS

Terrence M. Gosliner 
California Academy of Sciences, 55 Music Concourse Drive, 

San Francisco, CA 94108. Department of Invertebrate Zoology 
and Geology, California Academy of Sciences, 55 Music 

Concourse Dr., Golden Gate Park, San Francisco, CA 94118; 
tgosliner@calacademy.org

Advances in molecular techniques have fundamentally 
altered the way we perceive opisthobranch gastropods as a 
taxonomic unit as well as how their evoluƟ on has occurred. 
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Changing percepƟ ons of phylogeneƟ c relaƟ onships have 
profound impacts on the systemaƟ cs of opisthobranchs 
and are currently in tremendous fl ux. In many cases, 
taxonomic resoluƟ on has been advanced considerably and 
ambiguiƟ es have been defi niƟ vely resolved. In most cases, 
addiƟ onal diversity has been discovered in several crypƟ c 
species complexes. Many species that have been considered 
previously to be widespread, having circumtropical 
distribuƟ ons, are shown to represent such species complexes 
with more restricted ranges. New evidence from aglajid 
cephalaspideans exemplifi es these distribuƟ onal paƩ erns. 
Examples of reclassifi caƟ ons that are warranted by molecular 
phylogeneƟ c studies include the realignment of the taxa 
within the Polyceridae and the remainder of the Doridina. 
These advances also correlate with morphological data as in 
the case of what was thought to represent a single species 
of Hypselodoris. Diff erent morphological aƩ ributes correlate 
with the molecular data. In this case, body color and radular 
morphology are powerful predictors of the molecular 
phylogeny.
Another aspect of this work is that molecular phylogenies 
also enable us to beƩ er understand biological phenomena, 
such as origins of invading species in global estuaries in the 
cases of Haminoea and Philine

S®ÃÖÊÝ®Ê B®ò�½ò®�/B®ò�½ò®� Ê¥ ã«� AÃ�Ù®��Ý-PÊÄ�Ä�®�/OÙ�½ 
ÖÙ�Ý�Äã�ã®ÊÄ
B®Ê�®ò�ÙÝ®���

TOWARDS THE KNOWLEDGE OF DEEP-SEA BIVALVES OF THE 
COLOMBIAN PACIFIC OCEAN

Adriana Gracia C.  1, Nancy Suarez Mozo  1 and Paul ValenƟ ch-
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The Colombian Pacifi c Ocean has nearly 1,300 km of 
shoreline and 339,500 km² between estuarine, coastal and 
ocean waters, with depths up to 4,000 m. However we have 
relaƟ vely limited knowledge of its biodiversity, especially in 
deep-sea waters. Recent Colombian naƟ onal baseline studies 
on soŌ  boƩ oms of the shelf and upper slopes iniƟ ated by 
Invemar have narrowed this knowledge gap. These projects 
were carried out in 2002 off  Choco Department (Biodiversity 
Baseline Study of the Southern Colombian Pacifi c Coastal and 
Shelf Areas, Invemar - Colciencias, between 70-500 m depth), 
and in 2012 towards south off  Nariño Department (Biological 
and Physical Baseline in Off shore Hydrocarbon ExploraƟ on 
Blocks 6 and 7, Invemar - ANH, between 200-1000 m depth). 
Usigin a semiquaƟ taƟ ve trawling net (9x1 m, 10 min), the 
projects sampled 52 staƟ ons, and yielded both living bivalves 

specimens and shells, accounƟ ng for 24 families, 41 genera 
and 51 species. The most important family in terms of species 
richness was Tellinidae (7 species). The large amount of 
the informaƟ on collected includes the fi rst records for the 
country, contribuƟ ng signifi cantly to the biogeographical 
knowledge of the bivalve species in the Tropical Eastern 
Pacifi c.
Although the informaƟ on is sƟ ll being analyzed, the 
preliminary results indicate that this area of Colombia has 
been under explored and sƟ ll requires baseline research 
eff orts to understand its actual diversity. Thus, it will require 
the implementaƟ on of strategies in future studies that 
include several sampling methodologies, to reach deeper 
waters, to cover larger geographic areas, and to include 
diff erent types of deep-sea habitats. Such informaƟ on will be 
criƟ cal to the management and conservaƟ on of Colombian 
resources, especially given the increasingly possibiliƟ es of 
implemenƟ ng deeper fi sheries and off shore hydrocarbon 
exploraƟ on in this region.

CÊ½���®ÊÄ�Ý/CÊ½½��ã®ÊÄÝ-C�Ùã�½/PÊÝã�Ù

UPDATE ON THE STATUS OF THE MOLLUSK COLLECTION OF 
THE MARINE NATURAL HISTORY MUSEUM OF COLOMBIA

Adriana Gracia C. , Laura Tavera , Yully Contreras , Andrea 
Dueñas , Deimer Marơ nez , CrisƟ an Cortez , Miguel Martelo  

and Miguel Torralvo 
InsƟ tuto de InvesƟ gaciones Marinas y Costeras – Invemar, 
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Calle 25 # 2-55, Playa Salguero - Santa Marta, Colombia; 
adriana.gracia@invemar.org.co

Consistent with its growth and research projecƟ on of the 
marine sciences in Colombia, since 2013 Invemar was located 
in a new headquarter in the city of Santa Marta. Along with 
this process, the biological collecƟ ons of the MHNMC were 
moved and rearranged on a compactor system facilitaƟ ng the 
access to and management of the collecƟ ons. The Museum 
has more than 42,000 cataloged and stored lots, and contains 
one of the largest collecƟ ons of marine mollusks of the 
country (aprox. 23% of the collecƟ on and 71,000 specimens). 
In detail, Mollusca material belongs to Gastropoda, 
Bivalvia, Cephalopoda, Scaphopoda, Polyplacophora, and 
Caudofoveata classes, with a total of 32 orders, 191 families, 
432 genera, and over 1437 species. The best-represented 
groups are gastropods with 59% of the species, followed 
by bivalves with 34%, while the other classes add 7%. In 
addiƟ on, the collecƟ on includes a secƟ on of holotypes and 
paratypes (71 lots, 109 specimens). The material is mostly 
associated with species inhabiƟ ng soŌ  boƩ oms of the shelf 
and upper slope; also is stored material from coral reefs, 
seagrasses, rocky shores, mangroves, sandy beaches, and 
arƟ fi cial structures, among others. The material is divided 
into a wet secƟ on, arranged in mobile storage shelving 
following a phylogeneƟ c order, while dry material is located 
temporally in close storage drawers sƟ ll in organizaƟ on 
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process; 35% of material is preserved in ethanol, while the 
remaining 65% is stored dry. All the informaƟ on associated is 
available online through the Colombian Marine Biodiversity 
InformaƟ on System. Future challenges include support 
the Museum’s mission through research, educaƟ on, and 
exhibits; increase the mollusk species representaƟ veness of 
the Caribbean Sea and Pacifi c Ocean ecosystems; conƟ nue 
contribuƟ ng to the advancement in taxonomy, systemaƟ c 
and biology of this group of invertebrates; and posiƟ on the 
collecƟ on as a benchmark in the management of biological 
collecƟ ons in the Country and the region.

S®ÃÖÊÝ®Ê B®ò�½ò®�/B®ò�½ò®� Ê¥ ã«� AÃ�Ù®��Ý-PÊÄ�Ä�®�/OÙ�½ 
ÖÙ�Ý�Äã�ã®ÊÄ
Dç½����ç°�Ê½�Ý

OK, LET’S TRY THIS AGAIN: A RE ͳASSESSMENT OF 
GLOBAL FRESHWATER MUSSEL DIVERSITY ΈBIVALVIA: 

UNIONOIDAΉ

Daniel L. Graf  1 and Kevin S. Cummings  2 
1Biology Department, University of Wisconsin-Stevens Point, 

Stevens Point, Wisconsin 54481, USA; dgraf@uwsp.edu
2Illinois Natural History Survey, University of Illinois, 

Champaign, Illinois 61820, USA; kscummin@illinois.edu

In 2007, we published the fi rst checklist of global freshwater 
mussel (Order Unionoida) diversity since Haas’s in 1969, and 
we have periodically updated the list on the MUSSEL Project 
Web Site (hƩ p://www.mussel-project.net/). The occasions 
of mulƟ ple faunisƟ c updates (including South America, 
Africa, China, the Ganga Basin, Japan, and Alabama), new 
phylogeneƟ c data, and a contract from the Integrated 
Taxonomic InformaƟ on System (hƩ p://www.iƟ s.gov/) have 
moƟ vated us to re-assess the geographic and taxonomic 
paƩ erns of Recent freshwater mussel species richness. We 
have assembled a comprehensive database of freshwater 
mussel nominal species, each has been assigned to a valid 
species (or nomen dubium) based on published synonymies. 
To-date, we have gathered >57,000 taxonomic opinions 
about 4952 nominal species and subspecies. The Order 
Unionoida is comprised of six extant families: Unionidae (684 
spp.), MargariƟ feridae (13), Hyriidae (96), Mycetopodidae 
(53), Iridinidae (40), and Etheriidae (4) — a total of 890 
species and a net gain of 50 over our 2007 assessment. 
Geographically, we divide the fresh waters of the world into 
six realms: NearcƟ ca (302 total spp., 20 synonymized from 
the previous assessment, 16 resurrected from synonymy, 
2 newly described), Neotropica (217, 1, 45, 1), Afrotropica 
(79, 4, 0, 0), PalearcƟ ca (57, 0, 10, 2), Indotropica (222, 
9, 7, 6), and Australasia (30, 2, 0, 0). In addiƟ on, we have 
synonymized with valid PalearcƟ c species two new nominal 
species recently described by the Russian Comparatory 
School. We will present data on fi ner scale paƩ erns of 
taxonomic and geographical species richness, as well as 
provide suggesƟ ons for future research.

S®ÃÖÊÝ®Ê G�ÄÌÃ®�� �� ÃÊ½çÝ�ÊÝ/MÊ½½çÝ��Ä G�ÄÊÃ®�Ý-
PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

MITOCHONDRIAL GENOME REARRANGEMENTS AND 
VERMETID SYSTEMATICS
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IdenƟ fying natural groups within the caenogastropod family 
VermeƟ dae has proven challenging. The sessile lifestyle 
of vermeƟ ds, with resulƟ ng xenomorphically-distorted, 
overgrown, and corroded shells has resulted in a long and 
confused taxonomic history, based primarily on adult shell 
characters. Our team has used morphological, anatomical, 
and molecular data to clarify systemaƟ cs and phylogeneƟ c 
relaƟ onships within the VermeƟ dae. In this presentaƟ on we 
focus on molecular data, and in parƟ cular on supplemenƟ ng 
primary sequence data with mitochondrial gene order 
changes and gene duplicaƟ ons as higher-level characters. We 
present data on 15 new complete mitochondrial gene orders 
within the vermeƟ ds. In combinaƟ on with our six previously 
published full or parƟ al genomes, this provides a robust data 
set for inferring a phylogeny and for analyzing mitochondrial 
rearrangements. Mitochondrial data are supplemented 
with nuclear markers to improve the inferred phylogeny. 
Consistent with our earlier fi ndings, vermeƟ d genomes are 
quite dynamic, with almost every new mitochondrial genome 
showing gene order diff erences, some of these major. In 
addiƟ on to rearrangements, we are fi nding fragments of 
genes remaining from the rearrangement process. Our 
results should therefore prove enlightening concerning the 
mechanism and frequency of gene rearrangement, and will 
provide addiƟ onal characters/events to support the inferred 
phylogeny.
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P�½�ÊÄãÊ½Ê¦°�/P�½�ÊÄãÊ½Ê¦ù-C�Ùã�½/PÊÝã�Ù

LATE PLEISTOCENE MOLLUSCA AND THEIR ENCRUSTING 
BIOTA FROM SOUTHERN MÉXICO
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Quaternary marine biota from southern México is poorly 
known. Along the coast of Oaxaca state there are several 
marine terraces that bear fossil invertebrate assemblages. 
Here we report the bioerosion traces observed in several 
mollusks from Playa Coral, a Late Pleistocene outcrop located 
near Puerto Escondido city. The 41 studied specimens include 
bivalves of Chamidae (n=19), Ostreidae (n=15), Veneridae 
(n=3) and Spondylidae (n=1) families, as well as gastropod 
specimens of the families Muricidae (n=2) and Calyptraeidae 
(n=1).
Trace makers include polychaetes, sponges and several 
kinds of small bivalves. Also, specimens of cheilostomate 
bryozooans were idenƟ fi ed as episkeletozoans.
BeƩ er-represented ichnogenera in bivalves include Entobia, 
Gastrochaenolites, and Caulostrepsis. Also, several tubes 
of polychaetes were recorded. Regarding gastropods, 
incrustants were less diverse. Only Entobia galleries and a few 
polychaete tubes were idenƟ fi ed in the studied specimens. 
The aƩ ached organisms showed preferences of inhabiƟ ng the 
shell surface in the diff erent molluscan specimens. Ostreidae 
specimens showed the major richness of incrustants. 
Cheilostomate bryozoans, polychaetes tubes and Entobia 
prevailed in the interior valves. In the other hand, bivalve 
burrows and Entobia were observed in the exterior valves. 
Chamidae, Veneridae and Spondylidae specimens only 
showed incrustants in the exterior valves.
Study of incrustant biota gives a beƩ er approximaƟ on of 
the taxonomic richness and structure of communiƟ es of 
marine fossil assemblages given that several soŌ -bodied taxa 
can be recorded. Also, it allows the inference of ecological 
interacƟ ons of the poorly studied marine fauna of southern 
México that took place during the Late Pleistocene.
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The Chilean territory extends for ca. 4.270 km, from 18º24�S 
(Arica) to 55º56�S (Cape Horn), showing a remarkably 
narrow, steep conƟ nental shelf. Its coast can be roughly 
divided around 42ºS in a more regular northern area, 
and a highly intricate southern one, the laƩ er comprising 
numerous ł ords, canals and islets. This change in the coastal 
physiognomy, associated with changes in physical condiƟ ons 
and faunal associaƟ ons, is usually considered the boundary 
between the Magellan and Perú-Chilean Provinces. However, 
a transiƟ onal zone between 30° and 42°S has also been 
suggested by some authors. 
A revision of extant bibliography reveals a total of 179 valid 
species of bivalves menƟ oned over the last two centuries 
of malacological studies in Chilean waters. But how was the 
study eff ort over Ɵ me? Is at present taxonomic knowledge 
good enough to allow unequivocal idenƟ fi caƟ ons? Are all 
size ranges equally studied? How many of these species are 
actually living in the conƟ nental shelf? How well do bivalves 
fi t with the two currently recognised biogeographic scenaria? 
Addressing these quesƟ ons is the aim of this presentaƟ on. 
For that, a combined study considering all published records, 
and addiƟ onal material from several museum collecƟ ons and 
personal samplings, is performed. The area south of 42°S is 
parƟ cularly taken as an example of macro and microscale of 
analysis.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
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The false limpets of the genus Siphonaria are pulmonate, 
algae-grazing gastropods, which typically live in the rocky 
interƟ dal. Ten nominal species appear in the literature for 
the southern Ɵ p of South America, although in the latest 
comprehensive study of Siphonaria, Hubendick (1945) 
considered that only three species are valid. However, proper 
re-descripƟ ons of these three species and their intraspecifi c 
variability are sƟ ll lacking.
In this study, we performed a revision of the Siphonaria 
species from the ArgenƟ ne and Magellanic biogeographic 
Provinces. A total of 198 lots, coming from the Uruguayan, 
ArgenƟ nean, and southern Chilean coasts, including the 
Malvinas (Falkland) Islands and South Georgia, were studied. 
Available types were examined. Characters on the shell 
morphology, the reproducƟ ve system and the radula were 
supplemented with molecular data.
Out of the ten nominal species described or reported for this 
area, only the presence of Siphonaria lessonii and S. lateralis 
is confi rmed, and an addiƟ onal (new) species is described. 
The disƟ ncƟ ve characters for each of these species and their 
intraspecifi c variability are presented. The status of the other 
species menƟ oned for the region is discussed.
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Se recopilaron datos de la excavación de un conchero 
realizada en el complejo de Bajamar, Ensenada, B.C., en 
el año de 2012. Entre los hallazgos que se tuvieron fue 

encontrar restos de valvas de HalioƟ s cracherodii; las valvas 
fueron medidas y contabilizadas. El fechamiento de los 
concheros fue de la época del Holoceno tardío, indicando 
restos de cocha de 3,200 años a.d.p. aproximadamente. 
En 2013 se realizó un muestreo de H. cracherodii en el 
intermareal rocoso del complejo de Bajamar; registrando 
tamaño y canƟ dad de organismos. Se registró la talla, 
abundancia y frecuencia de aparición de H. cracherodii 
encontrados en las dos épocas, Holoceno tardío y en la 
actualidad. Con los registros obtenidos de los concheros 
arqueológicos correspondientes al Holoceno tardío 
encontramos que H. cracherodii presenta una talla promedio 
de 4.3 cm, con porcentaje de frecuencia de aparición del 
78.5, y una abundancia de 33 individuos; en las muestras 
del 2013 la talla promedio fue de 5cm, un porcentaje 
de frecuencia de aparición del 13.16 y una abundancia 
de 11 individuos. H. crachrerodii es un gasterópodo que 
aunque presente en ambos periodos, muestra diferencias 
signifi caƟ vas en la estructura poblacional. Los resultados 
sugieren cambios importantes en las condiciones que regulan 
los atributos poblacionales a través del Ɵ empo y al mismo 
Ɵ empo, una larga historia de explotación de la especie en la 
región.

S®ÃÖÊÝ®Ê ¿H��®� �ÌÄ�� ò� ½� M�½��Ê½Ê¦°�?: ½� ò®Ý®ÌÄ �� ½ÊÝ 
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M�½��Ê½Ê¦ù Ýãç��ÄãÝ-C�Ùã�½/PÊÝã�Ù
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At Puerto Angel, there are mollusk species which have 
an economic potenƟ al and have not been the subject of 
biological and ecological studies. Therefore it is necessary to 
implement studies on fi sheries biology aspects as age and 
growth, reproducƟ on, condiƟ on and trophic relaƟ onships 
which lead to an adequate assessment and management. 
In this study we present preliminary results on some 
morphometric relaƟ onships. The specimens were obtained 
by means of freediving samplings at several rocky litoral 
zones near Puerto Ángel approximately at monthly intervals 
from August 2013 to date. Currently the most frequent 
species are Opeatostoma pseudodon (122), Solenosteira 
(Genofus) sanguinolent (63), Conus princeps (14), Vasum 
caestus perioston (18) and Neorapana tuberculata (30). As a 
preliminary result we found in general that the morphometric 
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measures considered (total, height and width lengths and 
total, soŌ  parts, foot, digesƟ ve gland, gonad and opercular 
weights) presented posiƟ ve and staƟ sƟ cally signifi cant 
correlaƟ ons.
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The Doridina represents one of the most diverse groups 
of marine mollusks consisƟ ng of 16 recognized families 
and 2000+ described species Even though morphological 
and molecular analyses have shown the Doridina to be 
monophyleƟ c, relaƟ onships between the major groups are 
poorly understood due to confl icƟ ng phylogenies. To gain 
greater insight into dorid evoluƟ on four molecular markers 
(16s, 18s, 28s, and COI) were analyzed from 116 species 
sampled across all dorid families. Even though there was 
liƩ le resoluƟ on in the relaƟ onship between dorid families, 
the Doridina was recovered as monophyleƟ c with Bathydoris 
placed sister to all other dorid nudibranchs. There also 
appears to be two major lineages within the Doridina 
represenƟ ng radula-less and radula-bearing dorids. Among 
the radula-bearing dorids neither the Cryptobranchia nor 
the Phanerobranchia were found to consƟ tute natural 
groupings, which suggests that gill retracƟ on has been lost 
over mulƟ ple lineages. InteresƟ ngly, the Cadlinidae was 
recovered sister to all other radula-bearing dorids and not 
closely related to the Chromodorididae. In addiƟ on, most 
major families were recovered as monophyleƟ c, except 
for the Chromodorididae and Discodorididae. Cadlinella 
orniaƟ sma was recovered sister to Hexabranchus sanguienus 
and formed a clade with the Polyceridae, which is sister 
to the Chromodorididae. Moreover, the caryophyllidia-
bearing discodorids do not represent a monophyleƟ c 
grouping. The suctorian phanerobranch dorids form a 
strongly supported clade consisƟ ng of members from the 
superfamily Onchidoridoidea. Conversely, the non-suctorian 
phanerobranchs are not monophyleƟ c. This phylogeny 
suggests that dorid evoluƟ on requires further invesƟ gaƟ on 
into the group’s complex morphological diversity and a 
revision of Doridina is needed.

R�ÃÝ�Ù-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
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The Ramsar ConvenƟ on on Wetlands of InternaƟ onal 
Importance is an intergovernmental treaty promoƟ ng 
the conservaƟ on and wise use of wetlands. There are 
168 countries that are signatories to the convenƟ on. The 
Ramsar convenƟ on has a broad defi niƟ on of wetlands which 
includes estuarine and marine habitats to a depth of 6m 
including mangrove, salt marsh, seagrass and coral reef. 
At the last triennial ‘Conference Of ParƟ es’ in 2012 The 
Nature Conservancy (TNC) and the US NaƟ onal Oceanic and 
Atmospheric AdministraƟ on (NOAA) successfully peƟ Ɵ oned 
to have bivalve habitat added to the list of wetland types 
recognized under the convenƟ on. TNC, NOAA and partners 
are promoƟ ng the conservaƟ on and restoraƟ on of bivalve 
habitat, such as oyster reef and mussel beds, because of 
the ecosystem services these habitats provide that benefi t 
both the nearshore ecosystem and the human communiƟ es 
that rely on them. These benefi cial services include fi sh 
producƟ on, sediment stabilizaƟ on and erosion control, and 
improved water quality from fi ltering seston and increased 
denitrifi caƟ on rates. Improving the conservaƟ on of these 
habitats requires infl uencing their management to focus on 
the broad suite of services provided rather than managing 
exclusively for fi shery extracƟ on. Having bivalve habitat 
recognised as a wetland type under the Ramsar convenƟ on 
provides two immediate opportuniƟ es. The fi rst is the 
opportunity to nominate Ramsar sites based, in part, on their 
bivalve habitat. The second is to document the existence 
and importance of bivalve habitat within exisƟ ng Ramsar 
sites. TNC has begun coordinaƟ ng the nominaƟ on of sites 
in the US with bivalve habitat as a core wetland type and 
is promoƟ ng similar nominaƟ ons in other countries. We 
are also documenƟ ng the occurrence of bivalve habitat in 
exisƟ ng sites and are asking for the help of the internaƟ onal 
malacological community to complete this task.

HABITATS FORMADOS POR BIVALVOS RECONOCIDOS EN LA 
CONVENCION RAMSAR: NUEVAS OPORTUNIDADES PARA LA 

CONSERVACION DE MOLUSCOS A NIVEL GLOBAL
La Convención RAMSAR sobre Humedales de Importancia 
Internacional es un tratado intergubernamental que 
promueve la conservación y el uso racional de los humedales. 
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Actualmente, la convención cuenta con 168 países 
signatarios. La convención RAMSAR Ɵ ene una defi nición 
amplia de humedales, que incluye hábitats estuarinos 
y marinos hasta una profundidad de 6 m, incluyendo 
manglares, marismas, pastos marinos y arrecifes de coral. 
En la úlƟ ma ‘Conferencia de las Partes’ trienal en 2012, The 
Nature Conservancy (TNC) y la Administración Nacional 
Oceánica y Atmósferica de EE.UU. (NOAA) solicitó con éxito 
añadir los hábitats formados por moluscos bivalvos a la lista 
de Ɵ pos de humedales reconocidos por la Convención. En 
tal senƟ do, TNC, NOAA y sus socios están promoviendo la 
conservación y restauración de estos hábitats, tales como 
bancos de ostras y mejillones, debido a los bienes y servicios 
ecosistemicos que estos hábitats proporcionan, tanto para 
los ecosistemas adyacentes como para la sociedad. Estos 
servicios incluyen la producción de peces, estabilización de 
los sedimentos y control de erosión y mejoran calidad del 
agua mediante el fi ltrado de seston y aumento de las tasas 
de denitrifi cación. Una mejora del estado de conservación 
de estos hábitats exige cambiar los paradigmas de gesƟ ón, 
de manera de centrarse en el amplio conjunto de servicios 
prestados y no exclusivamente en la gesƟ ón de la explotación 
pesquera. La inclusión de estos hábitats como un Ɵ po de 
humedal reconocido por la convención RAMSAR presenta dos 
oportunidades inmediatas: en primer lugar, la posibilidad de 
nominar siƟ os RAMSAR en base a la presencia de hábitats 
formado por bivalvos, y, en segundo lugar, para documentar 
la existencia e importancia de estos hábitat dentro de los 
siƟ os RAMSAR existentes. En esta línea, TNC ha comenzado 
a coordinar la designación de esos siƟ os en los EE.UU. y a 
promover nominaciones similares en otros países. Este hecho 
impactará posiƟ vamente la conservación de moluscos a nivel 
global y mejorara nuestro conocimiento sobre la importancia 
de los hábitats formados por moluscos bivalvos.
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Con el propósito de establecer preferencias de sustrato por 
parte de los micromoluscos se estudió su presencia sobre 
diferentes macroalgas. Las macroalgas muestreadas fueron 
clasifi cadas de forma arƟ fi cial en base a observaciones 

sobre su textura y forma de crecimiento. Mediante un 
análisis factorial de correspondencia se determinaron 
las asociaciones más evidentes entre micromolusco y 
macroalgas.
Se idenƟ fi caron un total de 1906 microgasteropodos, 
correspondientes a 33 especies, en algunos casos solo se 
llegó a idenƟ fi cación a nivel de género.
La arquitectura de las macroalgas mostró un efecto 
signifi caƟ vo en la abundancia y diversidad de micromoluscos. 
Al realizar pruebas posteriores de comparaciones mulƟ ples se 
observó que las algas clasifi cadas como coralinas arƟ culadas 
presentaron signifi caƟ vamente mayor abundancia. La 
diversidad de micromoluscos tendió a ser mayor en la 
categoría de céspedes no rígidos.
Los géneros de micromoluscos Barleeia, Caecum, Crepidula 
y Caelatura se presentaron asociados con las algas coralinas 
arƟ culadas; los géneros Fartulum, Fossarus, Loƫ  a y Triphora 
con las macroalgas talosas arbusƟ vas; los céspedes no 
rígidos presentaron organismos de los géneros Pyramidella, 
Miralda, Cerithiopsis y Solariobis; y las algas talosas erectas 
presentaron los géneros Puncturella y Vitrinella.
Al analizar los factores ambientales como el grado de 
inclinación del sustrato y su nivel de exposición al oleaje 
se observó que en ambientes protejidos del oleaje la 
diversidad de micromoluscos fue signifi caƟ vamente mayor, 
independientemente de la inclinación del sustrato.
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Islands comprise only 5% of the earth’s landmass, yet studies 
of island biotas contribute substanƟ ally to understanding 
ecology and evoluƟ on broadly. The Hawaiian Islands support 
a spectacular radiaƟ on of land snails, which have disƟ ncƟ ve 
evoluƟ onary and ecological legacies, and play an important 
role in our understanding of evoluƟ on and island biology. 
Snails provide key ecosystem services and are indicator 
species for intact mid-elevaƟ on rain forests, which are key 
to watershed maintenance. Their shells persist aŌ er death, 
leaving a record of colonizaƟ on and evoluƟ onary events, 
which can provide insights into historical processes. The 
Hawaiian land snail fauna is disharmonic, with only 10 of the 
approximately 90 recognized land snail families, but at least 
750 species. The real diversity is unknown as most taxa have 
not been studied comprehensively for more than 60 years, 
and many have not been seen since their original descripƟ on. 
Despite this uncertainty, even conservaƟ ve esƟ mates indicate 
that Hawaii is an incontroverƟ ble gastropod diversity hotspot. 
Even more spectacular is the >99% species endemicity, with 
most species found on single islands. Using an integraƟ ve 
approach, we are documenƟ ng the remaining Hawaiian land 
snails, placing them within a larger evoluƟ onary framework 
and updaƟ ng their taxonomic and conservaƟ on status. 
Preliminary results from surveys of more than 550 sites 
confi rm that much has been irretrievably lost, but there 
remains a great deal of diversity among known species and 
unknown crypƟ c species that can sƟ ll be saved with eff ecƟ ve 
management. Sadly, only about 5% and 25% remain of the 
two most diverse groups, Amastridae and AchaƟ nellinae, 
respecƟ vely. However we have recovered nearly a third of the 
known Helicarionidae diversity plus numerous undescribed 
species in several groups, including presumably well studied 
families (e.g. Amastridae). These data provide the basis for 
future conservaƟ on and the context for understanding their 
biogeographic and evoluƟ onary paƩ erns.
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EFFECTS OF TEMPERATURE DURING FEMALE MATURATION, 
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V. Hau  1, O. Juárez  2, F. Díaz  3, D. Re  3, C. Galindo  3, C. Caamal-
Monsreal  4, A. Sánchez  4 and C. Rosas  4

1Tecnológico de Tizimín, Yucatán., Secretaría de Educación 
Pública. México

2Posgrado en Biotecnología, CICESE, Ensenada, Baja 
California, México

3Departamento de Biotecnología Marina, Centro de 
InvesƟ gación Cienơ fi ca y de Educación Superior de Ensenada, 
Carretera Ensenada-Tijuana # 3918, Baja California, Ensenada 

B.C., México
4Unidad MulƟ disciplinaria de Docencia e InvesƟ gación, Fac. 

de Ciencias, UNAM. Puerto de Abrigo s/n, Sisal, Yucatán; 
crv@ciencias.unam.mx

In nature, octopus have ability to adapt in order to persist in a 
parƟ cular habitat responding to changes in the environment 
through metabolic or behavioral adjustments. Environmental 
temperature is a criƟ cal variable to all organisms but 
specifi cally to O. maya because it has been linked to their 
rate of metabolic processes and ulƟ mately to growth and 
fi tness. In previous studies we demonstrate that O. maya 
juveniles can apply considerable behavioral control over 
their body temperature by acƟ vely tracking areas that are 
thermally favorable and/or avoiding those are not when 
exposed to temperature horizontal gradient. In that study a 
preferred temperature of 24.3°C was obtained for O. maya 
juveniles.
Spawns of Octopus maya females can be inhibited when 
temperatures are higher than 27°C. When females were 
exposed at a reducƟ on of temperature of 1°C every 5 d 
from 31 to 24°C we observed that spawns only occurs 
when the sea water temperature reach 27°C, temperature 
that was considered the limit for O. maya spawn. In such 
experiments a group of females was maintained at 24°C that 
is the temperature where naturally spawn this species. In 
the present study hatchlings obtained from females exposed 
at diff erent temperature regimes during maturaƟ on (24°C: 
Stable) and 31 to 24°C changing 1°C every 5 d: Changing) 
were exposed at 24°C and a changing regime between 24 
to 30°C at a rate of 1°C every 5 d. Hatchlings obtained from 
females maturing in stable environment had a signifi cant 
higher wet weight than hatchlings obtained from females 
maturing in changing environment. When hatchlings were 
exposed at stable or changing environments octopus from 
stable origin had a higher growth rate and survival than 
animals from females exposed to changing environment, 
suggesƟ ng that the parental environment can aff ect the 
hatchlings performance.

E�Ê½Ê¦°�-E�Ê½Ê¦ù-C�Ùã�½
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Michel E. Hendrickx  1, Pablo Zamorano  2, José Salgado-
Barragán  1 y Arturo Toledano-Granados 3

1 InsƟ tuto de Ciencias del Mar y Limnología (ICML), 
Universidad Nacional Autónoma de México, Unidad 

Académica Mazatlán, Sin 8200, México; michel@ola.icmyl.
unam.mx

2 Centro Regional de InvesƟ gación e Innovación Pesquera y 
Acuícola de Manzanillo, InsƟ tuto Nacional de Pesca; pazaha@

hotmail.com
3 InsƟ tuto de Ciencias del Mar y Limnología (ICML), 

Universidad Nacional Autónoma de México, Unidad Puerto 
Morelos, Qro, México.

Se recolectaron especímenes de moluscos marinos frente a la 
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costa de Sinaloa, México, durante tres campañas oceanográfi cas 
a bordo del B/O “El Puma” (1981-82; proyecto SIPCO). Se obtuvo 
un total de 4936 especímenes de moluscos comprendidos en 
205 especies (141 Gastropoda, 56 Pelecypoda, 4 Polyplacophora, 
3 Cephalopoda y 1 Scaphopoda). La diversidad media más alta 
se registró en el SIPCO III (2.264 bits), la más baja en el SIPCO 
II (1.124 bits) y fue intermedia en el SIPCO I (2.181 bits). La 
mayor diversidad se registró en la red de arrastre del SIPCO III 
(2.882 bits) y la más baja con la draga Van Veen en el SIPCO II 
(0.562 bits). En términos generales, la equitabilidad registrada 
fue alta mostrando un valor medio de 0.756. Durante el SIPCO 
I se registró el valor medio más alto de riqueza de especies 
(13 especies), seguido del SIPCO III (12 especies) y del SIPCO 
II (6 especies). El arrastre fue el arte con la que se encontró la 
mayor riqueza media (15 especies). Se encontraron diferencias 
signifi caƟ vas en la diversidad obtenida entre cruceros (ANOVA: 
F2, 43 = 8.947; p = 0046); estas se dieron entre SIPCO I y SIPCO 
II, SIPCO II y SIPCO III, mientras entre SIPCO I y SIPCO III no 
hubo diferencias. Al asociar ambas variables (crucero x arte 
de pesca), se observó que no existen diferencias signifi caƟ vas 
entre las interacciones (F3, 43 = 0.497; p = 0.686). Considerando 
la presencia/ausencia de especies, 16 de 23 muestras con 
la red camaronera formaron un grupo con una similitud del 
13%. Para el caso de la draga Van Veen se observaron dos 
grupos, una con 5 de las 17 estaciones (similitud del 18%) 
y otro grupo conformado por tres estaciones (15%). Para el 
caso de la red osƟ onera no se presentó un grupo defi nido. El 
análisis de similitud conducido (ANOSIM) no permiƟ ó detectar 
diferencias signifi caƟ vas entre cruceros (ANOSIM: R = 0.006) o 
entre las artes de pesca, (ANOSIM: R = 0.239). Los resultados 
indican que únicamente existe una asociación estadísƟ camente 
signifi caƟ va con la profundidad (R = -0.358, p = 0.018). El 
intervalo de profundidad se dividió en cinco estratos de 20 m 
de amplitud cada uno. La mayor diversidad se encontró en 40-
59 m (diversidad media 2.705 bits) y la menor se idenƟ fi có en 
100-119 m (diversidad media 0.913 bits). El análisis de varianza 
de una vía indicó que no existen diferencias signifi caƟ vas en la 
diversidad (H�) entre los disƟ ntos estratos de profundidad (F3, 
43 = 2.5702; p = 0.0667).
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GASTROPODA AND BIVALVIA FROM CORAL REEF �LA PERLA 
DEL GOLFO�, VERACRUZ, MÉXICO
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Coral reefs are complex ecosystems that are home a large 
number of species, these species include organisms that 
are responsible for forming and maintaining these marine 
ecosystems. The aim of this work is to contribute to the 
knowledge of the diversity of gastropods and bivalves 

from de coral reef �La Perla del Golfo�, Veracruz, México. 
We collected dead coral rocks in May and August 2013 
and February 2014 to remove all associated bivalves and 
gastropods with calcareous rock. We found 19 species of 
bivalves and 16 species of gastropods, in the fi rst group 
the families Isognomonidae, MyƟ lidae and Arcidae were 
most abundant, while in the second group the family 
Muricidae was the most abundant, in addiƟ on in all months 
the abundance and richness of bivalves was higher that of 
gastropods. This work contributes enƟ rely with new record of 
the species richness and diversity in this reef coral.

GASTROPODA Y BIVALVIA DEL ARRECIFE DE CORAL “LA 
PERLA DEL GOLFO�, VERACRUZ, MÉXICO

Los arrecifes de coral son complejos ecosistemas que 
albergan una gran canƟ dad de especies que se encargan 
de formar y mantener estos sistemas marinos. El 
presente trabajo se realizó con el objeƟ vo de contribuir al 
conocimiento de la diversidad de gasterópodos y bivalvos 
que habitan en el arrecife coralino �La Perla del Golfo�, 
Veracruz, México. Durante los meses de mayo y agosto de 
2013, y febrero de 2014, se recolectaron rocas de coral 
muerto pertenecientes para extraer a todos los bivalvos y 
gasterópodos asociados a la roca calcárea. Se encontraron 19 
especies de bivalvos y 16 especies de gasterópodos, dentro 
del primer grupo las familias Isognomonidae, MyƟ lidae y 
Arcidae fueron las más abundantes, mientras que para el 
segundo grupo la familia Muricidae fue la más abundante, 
además en todos los meses la abundancia y riqueza de 
bivalvos fue mayor que la de gasterópodos. Este trabajo 
contribuye en su totalidad con registros nuevos de la riqueza 
y diversidad de especies para el arrecife de coral �La Perla del 
Golfo�, Veracruz, México.
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Coral reefs are one of the most diverse ecosystems on the 
planet where molluscs are an important part; however, 
the richness of this group is not totally known. The aim of 
this work is to contribute to the knowledge of the species 
richness of polyplacophorans from the coral reef “La Perla 
del Golfo�, Veracruz, México. Samples were collected in 
May and August 2013 and in February 2014. A total of 100 
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individuals were found belonging to the class Polyplacophora, 
order Chitonida, the most abundant families were: 
Acanthochitonidae, Chaetopleuridae and Tonicellidae. The 
month with the highest individual abundance was August 
and the lowest was May, while the highest species diversity 
was observed in February. This study contributes with new 
records for Veracruz and all of them are new for “La Perla del 
Golfo”.

POLIPLACÓFOROS DEL ARRECIFE CORALINO �LA PERLA DEL 
GOLFO�, VERACRUZ, MÉXICO

Los arrecifes de coral consƟ tuyen uno de los ecosistemas 
más diversos del planeta, dentro de ellos destacan los 
moluscos cuya riqueza, aún en la actualidad, se desconoce 
en dichos ecosistemas. El presente trabajo tuvo como 
objeƟ vo el contribuir con el conocimiento de la riqueza de 
especies de poliplacóforos del arrecife coralino La Perla del 
Golfo, Veracruz, México. Estos fueron recolectados en mayo 
y agosto del 2013 y en febrero del 2014. Se encontraron 
100 individuos pertenecientes a la clase Polyplacophora, 
incluidos en el orden Chitonida, donde las tres familias más 
abundantes fueron: Acanthochitonidae, Chaetopleuridae 
y Tonicellidae. El mes con mayor abundancia de individuos 
fue agosto y el de menor fue mayo, mientras que la mayor 
diversidad se observó en febrero. Este estudio contribuye 
con nuevos registros para Veracruz y nuevos registros en su 
totalidad para �La Perla del Golfo�.
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XenohalioƟ s californiensis is an intracellular bacterium 
(Anaplasmataceae), which produces the withering syndrome 
(WS) and has been found in all abalone species from 
Mexico. We used the ascendant thermal stress (ATS) in 
order to determine which extreme temperatures induce 
X. californiensis on the blue (H. fulgens) and yellow (H. 
corrugata) abalones. Ten abalones from each species were 
exposed to ATS unƟ l detachment, fi ve were analyzed by 
histology and the other fi ve were observed in order to record 
stress behavior and return into acclimaƟ on temperature 
(17°C), where they were kept unƟ l development of WS 

symptoms. AcƟ vity of cephalic tentacles and epipodia (CTE) 
was observed at 20°C for the blue abalone, while with yellow 
abalone was signifi caƟ vely diff erent at 18.4°C (P<0.05). A 
reducƟ on of the CTE acƟ vity and retracƟ ons was observed at 
23.7 and 24.2°C. A reducƟ on and an enlargement of the foot 
was observed at 32°C y 32.9°C in blue and yellow abalones, 
respecƟ velly. H. fulgens showed suden contracƟ ons and 
balancing, while H. corrugata did not, instead it showed 
violent turns and an increase of the CTE acƟ vity. The stress 
caused by the increase of temperature induce abalones to 
secret large amounts of mucus. Histology analysis showed 
that all blue abalones were posiƟ ve to X. californiensis 
(intensity level of 3,) while only three yellow abalones 
were posiƟ ve to X. californiensis (intensity level 2-3). Of 
the organisms that remained under observaƟ on, aŌ er 
three months at 17°C, only one yellow abalone showed SD 
symptoms. The suscepƟ bility of the blue and yellow abalones 
to the presence of the SD is a consequence of their health, 
which can be aff ected by physiological condiƟ ons dictated by 
the environment.
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El Phylum Mollusca es uno de los grupos de invertebrados 
más diversos, con un esƟ mado de 120 000 especies 
descritas y 70, 000 fósiles. En su mayoría son organismos 
cosmopolitas con una remarcada diversidad de formas y 
tamaños. Aunque México cuenta con una gran diversidad 
de malacofauna, la mayoría de los estudios se enfoca a 
especies encontradas en playas o de importancia económica. 
En lo referente a moluscos presentes en Bocas de Dzilam 
de Bravo ésta, es inexistente. El objeƟ vo de este estudio 
es caracterizar la fauna malacológica de la Laguna Costera 
de Bocas de Dzilam de Bravo, y su relación con algunos 
parámetros İ sico-químicos, durante mayo del 2013. La 
colecta de material fue realizada por método de dragado, 
en 26 estaciones de muestreo seleccionadas al azar. En cada 
estación de muestreo se midieron parámetros İ sico químicos 
y se caracterizó la comunidad moluscos en términos de la 
frecuencia y abundancia para determinar la similitud entre 
estaciones. Se obtuvo un total de 49 especies, agrupados en 
36 familias, los cuales pertenecen a las clases Gastropoda y 
Bivalvia. La mayor abundancia de organismos se registro en 
la comunidad de Bivalvos. En el caso de los gasterópodos se 
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obtuvo mayor número de especies. Especies como: Cerithium 
lutosum, Crepidula maculosa, Anomalocardia cuneimeris 
y Codakia orbicularis registraron las mayores valores de 
importancia relaƟ va. Así mismo la familia Veneridae resulto la 
más abundante en toda la zona y así mismo los gasterópodos 
la familia Cerithiidae. La laguna de Bocas de Dzilam de Bravo, 

presentó caracterísƟ cas de un lugar somero, ( = 1.18 

m), de aguas cálidas ( = 29.8ºC) y predominantemente 

metahalino ( =36.5 ppm).

CÊ½���®ÊÄ�Ý/CÊ½½��ã®ÊÄÝ-C�Ùã�½/PÊÝã�Ù
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Se presenta la revisión del material Ɵ po de la colección 
malacológica histórica “Miguel L. Jaum� depositada en el 
Museo Nacional de Historia Natural de Cuba. Se ofrecen los 
datos de las eƟ quetas originales del autor y se comprueba 
la veracidad de esta información según las descripciones 
originales de cada especie. En total se contabilizaron 278 
ejemplares incluidos en 20 subespecies, 13 especies, 12 
géneros y seis familias, correspondiendo a 33 localidades y 17 
colectores.

We have revised the historic malacological collecƟ on “Miguel 
L. Jaume,” housed in the Cuban NaƟ onal Museum of Natural 
History. The original label data was copied and the veracity 
of the informaƟ on was checked with the original descripƟ ons 
of all species. The historic collecƟ on has 278 specimens 
included in 20 subspecies, 13 species, 12 generous and six 
families. The total of localiƟ es and collectors was 33 and 17 
respecƟ vely.
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Cuba has a rich terrestrial malacofauna with > 1300 species 
of which about 95% are endemic. One of the emblemaƟ c 
species is Viana regina (Morelet, 1849), which is an endemic 
taxon in the region of Pinar del Rio . Currently, the species 
is divided in three subspecies with relaƟ vely well-defi ned 
distribuƟ on areas, viz. V. r. regina (Sierra de Viñales to Soroa), 
V. r. laevigata (Pfeiff er, 1865) (Sierra de los Organos) and V. 
r. subunguiculata (Poey, 1859) (Sierra de Guane to Sierra de 
Quemado). The three taxa diff er only in a few subtle and 
highly variable conchological features, including shell color 
paƩ erns and the form of the peristomal lip. Some authors 
have even suggested that the variaƟ on in these characters 
may refl ect ecophenotypic, rather than subspecifi c, 
diff erenƟ aƟ on. As such, the signifi cance of these supposedly 
taxon-specifi c diff erences and the concomitant taxonomic 
interpretaƟ on of the three subspecies need corroboraƟ on. 
Therefore we analyzed nucleoƟ de sequence variaƟ on of 
three mtDNA (COI, 16S rRNA, Cyt b) and two nuclear (ITS-
1, ITS-2) gene fragments in nine V. regina populaƟ ons (165 
specimens), represenƟ ng the three subspecies. These 
sequence data were used for phylogeneƟ c reconstrucƟ on 
and DNA barcoding, showing that the three subspecies are 
consistently diff erenƟ ated under a phylogeneƟ c (lineage) 
species concept. The three taxa also seem to show a strong 
geographic structuring. The implicaƟ ons of these results will 
be discussed in the light of future conservaƟ on plans for V. 
regina.
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In the Mexican Pacifi c studies on hermit crab biology are 
scanty considering the biodiversity local. In this way, some 
populaƟ on features such as size frequency distribuƟ on, 
sex raƟ o, fecundity and shell occupaƟ on of the hermit crab 
Calcinus californiensis Bouvier, 1898 were studied. Specimens 
were collected by hand and snorkel methods in the interƟ dal 
and shallow subƟ dal areas of Bahía de Chamela.
Preliminary results using a total of 109 individuals show that 
shield length (SL) of male crabs ranged between 1.3-7.3 mm 
(mean= 3.42 ±1.21sd) and 1.3 - 7.3 mm (mean = 3.49 ±1.19 
sd) for females. The sex raƟ o was � 1:1.60 �, most males in 
the largest size classes. The hermit crab occupied shells from 
15 gastropod species; Cantharus sanguinolentus (Duclus, 
1833) was the most occupied shell (25.24%). The occupaƟ on 
of shells was 13 in males, 10 in ovigerous females and 7 in 
non-ovigerous females. To evaluate fecundity, a total of 
21 ovigerous females were analyzed. Individual fecundity 
ranged from 106 eggs (SL= 2.1 mm) to 749 eggs (SL= 6.3 mm) 
and mean fecundity was 431.05±=141.86 eggs. Signifi cant 
correlaƟ ons were obtained in some regression analysis, thus 
demonstraƟ ng diff erences between the size of the crabs and 
the size the gastropod shells. In area of study, C. californiensis 
is well represented compared with other hermit crab species. 
The shell uƟ lizaƟ on varies as a funcƟ on of its availability and 
hermit crabs interspecifi c compeƟ Ɵ on.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
C�Ùã�½/PÊÝã�Ù

ABUNDANCIA Y RIQUEZA DE MOLUSCOS EN PRADERAS 
DE THALASSIA TESTUDINUM EN EL GOLFO DE CARIACO, 

ESTADO SUCRE, VENEZUELA

Mayré Jiménez Prieto  1, Thays Allen  1, Sioliz Villafranca  2, 
Johanna Fernández  3, Edris Figuera  1 y Samuel Narciso 4

1InsƟ tuto Oceanográfi co de Venezuela, Departamento de 
Biología Marina, Núcleo de Sucre, Universidad de Oriente; 

mayrej@gmail.com; thayscor@yahoo.com
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3 Museo del Mar, Universidad de Oriente; johnannafer@

hotmail.com
4FUDENA; samuelnarciso@gmail.com

El Golfo de Cariaco se encuentra ubicado en la región nororiental 
de Venezuela, entre los 10° 25’ y 10° 35’ N y 63° 40’ y 64° 13’ O, 
al este de la fosa de Cariaco. Representa un área ecológicamente 
importante por sus diversos ambientes que van desde playas 
arenosas hasta bosques de mangles, incluyendo lagunas 
costeras, parches coralinos y praderas de Thalassia testudinum, 
siendo los moluscos un grupo de organismos ampliamente 
distribuidos en estos ambientes, por lo que el objeƟ vo de esta 
invesƟ gación fue estudiar la fauna de moluscos asociados a 
estas praderas. El material fue colectado en cuatro estaciones 
localizadas dentro del Golfo, con un nucleador de PVC de 0,015 
m², y fue lavado y separado con un tamiz de malla de 1 mm 
apertura de malla, donde fueron separados los organismos y 
la planta para su posterior estudio. Se colectó un total de 1980 
organismos contenidos en tres clases Bivalvia, Gasteropoda 
y Polyplacophora contenidos en 9 órdenes, 29 familias y 72 
especies. Para los bivalvos las especies constantes y más 
abundantes fueron Chione cancellata, Modiolus modiolus, 
Brachidontes exustus, Anadara notabilis, Arca zebra, Pinctada 
imbricada y Trachicardium muricatum. Para los gasterópodos, 
Modulus modulus, Nasarius vibex, Turritella acropora, 
Smaragdia viridis y Murex pomun, encontrándose la menor 
abundancia de organismos y especies para los poliplacóforos con 
solamente tres especies; Ischnochiton striolatus, Lepidichitona 
liozonis y Chiton marmoratus. La abundancia de organismos 
y especies guardó relación con la biomasa de la fanerógama 
debido posiblemente a la protección que ofrece la planta 
contra los depredadores y a la disponibilidad de alimento de 
este importante ecosistema.



Annual Report, Volume 47 75

MÊ½çÝ�ÊÝ �� þÊÄ�Ý �ÊÝã�Ù�Ý/IÄã�Ùã®�®�½-C�Ùã�½/PÊÝã�Ù

CONTRASTING ADAPTATIONS OF TWO LIMPET SPECIES 
(LOTTIDAE) THAT CO-INHABIT EGREGIA MENZIESII, A 

SEASONAL KELP IN SOUTHERN CALIFORNIA

Chrystal Johnson  and Douglas J. Eernisse 
Department of Biological Science, California State University 

Fullerton, Fullerton, CA 92834; chrystalina@csu.fullerton.
edu; deernisse@exchange.fullerton.edu

The seaweed limpet, Loƫ  a insessa is a specialist that 
exclusively lives and feeds on feather boa kelp, Egregia 
menziesii. The southern (S) shield limpet, L. pelta (S), is a 
generalist that is able to live and feed on various substrata 
throughout the low and mid-low interƟ dal zones, including 
on the sƟ pes of E. menziesii. During southern California 
winter storms, this kelp dramaƟ cally gets cropped resulƟ ng 
in the loss of its inhabitants. L. insessa has an annual life 
cycle that refl ects this seasonal cropping, with populaƟ on 
replenishment each spring from recruiƟ ng larvae. In contrast, 
we suspect the longer-lived L. pelta (S) that are on kelp 
sƟ pes move to rocks underneath nearby rockweed. We 
inferred this paƩ ern by fi nding L. pelta (S) under rockweeds 
whose shells have a peculiar morphology we call ‘mid-life 
crisis morph’ (MCM). The lower/younger half of their shell 
resembles a normal ‘rock morph,’ while the upper/older 
half has a remarkable resemblance to L. insessa. These, 
and other observaƟ ons, led us to predict that L. pelta 
(S) should mostly be found on the kelp on rocky shores 
where rockweeds are present, whereas L. insessa should 
predominate at sandy sites without nearby rockweeds. 
We supported this correlaƟ ve hypothesis with Ɵ me-search 
studies at southern California sites that diff ered in rockweed 
availability. In fact, we found only L. insessa at one sandy site 
without rockweeds. We also hypothesized that the MCM 
is a phenotypic response of L. pelta (S) responding to their 
change in microhabitat. To test this hypothesis we are tagging 
and periodically measuring shells of recently migrated L. 
pelta (S). So far, these shells appear to have grown longer and 
wider, while not growing much higher. Studies documenƟ ng 
phenotypic plasƟ city can be useful for understanding how 
organisms with contrasƟ ng lifestyles (e.g. specialists vs. 
generalist) deal with the same habitat variability.

S®ÃÖÊÝ®Ê G�Ýã�ÙÌÖÊ�ÊÝ ã�ÙÙ�ÝãÙ�Ý ù �� �¦ç� �ç½��/
SùÝã�Ã�ã®�Ý �Ä� ã�øÊÄÊÃù Ê¥ ¥Ù�Ý«ó�ã�Ù �Ä� ã�ÙÙ�ÝãÙ®�½ 
¦�ÝãÙÊÖÊ�Ý-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

A REͳEXAMINATION OF THE FOSSIL LAND SNAIL “HELIX� 
SP. ΈGASTROPODA: PULMONATAΉ FROM THE MIDDLE 

OLIGOCENE OF NUEVO LEÓN USING HIGH RESOLUTION 
XͳRAY COMPUTED TOMOGRAPHY.

Mary Jones  1, Ned E. Strenth  1 and Alfonso Correa-Sandoval  2

1Angelo State University, ASU StaƟ on 10890, San Angelo, 
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Large fossil pulmonate gastropods from the middle Oligocene 
of northeastern México were assigned to �Helix” sp. These 
specimens were later synonymized by in the descripƟ on 
of a new fossil land snail, Lysinoe breedlovei Roth 198, 
from the Big Bend region of west Texas. The type locality 
of Lysinoe breedlovei at Capote Creek, Presidio County, 
Texas diff ers considerably from that of the “Helix” sp. 
specimen both in age and faunal associaƟ ons. This study 
re-examines morphological variaƟ on of the type series to 
that of the Gardner specimen using High ResoluƟ on X-Ray 
Computed Tomography. X-ray CT scanning allows for a non-
invasive re-examinaƟ on of the internal morphology that 
was not available in previous studies. Linear and angular 
measurements were obtained for mulƟ ple characterisƟ cs 
with the computer soŌ ware program IMAGEJ. These 
measurements were analyzed by means of the staƟ sƟ cal 
program R, using a Bray CurƟ s Similarity Index. This analysis 
evaluates the similariƟ es between the type series and the 
Nuevo Leon  specimen. StaƟ sƟ cal analysis revealed signifi cant 
variaƟ on not only between the “Helix” sp. specimen but also 
within the type series of Lysinoe breedlovei. The variaƟ on 
found warrants further invesƟ gaƟ on with more specimens 
from this locality. Pending the examinaƟ on of addiƟ onal 
fossils, if the exisƟ ng variaƟ on conƟ nues to show disƟ nct 
separaƟ on, then this variaƟ on does not appear to support 
the assignment of “Helix” sp. to Lysinoe breedlovei.
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CALL FOR COLLABORATION: KNOWLEDGE GAPS ON 
BIVALVE-FORMED HABITAT REPRESENTATION IN RAMSAR 

SITES
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1 The Nature Conservancy and Department of Zoology, 
University of Cambridge. tak29@cam.ac.uk

2 The Nature Conservancy Global Marine Team, University 
of Rhode Island NarraganseƩ  Bay Campus, NarraganseƩ , RI, 

USA. bhancock@tnc.org
3 The Nature Conservancy and Department of Zoology, 

University of Cambridge. psez2@cam.ac.uk
4 The Nature Conservancy and Department of Zoology, 

University of Cambridge. mspalding@tnc.org
5 Centro Universitario Regional Este-CURE, Universidad de 
la República, Maldonado, Uruguay and Area Biodiversidad 

y Conservación, Museo Nacional de Historia Natural, 
Montevideo, Uruguay. alvardoc@fcien.edu.uy

Bivalve habitat (eg. oyster reefs, mussel beds) has recently 
been recognised as a disƟ nct wetland type under the Ramsar 
ConvenƟ on, due to its ecological importance and globally 
poor conservaƟ on state. As such, managers of sites will want 
to report the presence and extent of this habitat type in their 
Ramsar InformaƟ on Sheet (RIS) updates. The aim of this 
study was to invesƟ gate the extent of bivalve reef in exisƟ ng 
Ramsar sites and to encourage future RISs to accurately 
record this habitat where it exists. We fi rst reviewed current 
RISs for references to the presence of bivalve reef or reef-
forming bivalves. We then used publically available collecƟ on 
records and expert advice to provide addiƟ onal informaƟ on 
about the presence of bivalve reefs, to compare with the 
RIS data. The results suggest that there are many sites in 
which reef-forming bivalve species are present, but not 
reported in the RIS. Fewer data were available about the 
presence of reef itself, but it was sƟ ll possible to idenƟ fy 
a number of sites which do have bivalve reef that is not 
reported in the RIS. There are knowledge gaps sƟ ll remaining. 
ReporƟ ng is geographically biased, and, in parƟ cular, data 
are lacking from many developing naƟ ons. We expect that 
experts have addiƟ onal knowledge even where quanƟ taƟ ve 
monitoring results are not available. Data on the presence 
of habitat as opposed to species is also generally lacking, but 
is important for our understanding of whether bivalves in a 
site play an ecologically signifi cant role. In this line, we call 
for collaboraƟ on of the Malacological community to fi ll these 
data gaps and help idenƟ fy Ramsar sites with bivalve habitat 
that has not been included in the site RIS. During MOLLUSCA 
2014, our team will be available to discuss avenues for 
accomplishing this goal.

LLAMADO A COLABORACIÓN: VACÍOS DE CONOCIMIENTO 
ASOCIADOS A LA REPRESENTACION DE HABITATAS 

FORMADOS POR BIVALVOS EN SITIOS RAMSAR
Los hábitats formados por moluscos bivalvos (eg. Bancos 
de ostras o mejillones) han sido recientemente reconocidos 
como una categoría de humedal bajo la Convención 
RAMSAR, debido a su importancia ecológica y su estado de 
conservación a nivel global. Por lo tanto, los administradores 
de los siƟ os RAMSAR deberían actualizar la información sobre 
presencia y extensión de este Ɵ po de hábitat en la Ficha de 
Información RAMSAR (RIS por sus siglas en inglés). El objeƟ vo 
de este estudio fue invesƟ gar la extensión de estos hábitats 
en los siƟ os RAMSAR existentes, así como promover la 
adecuada comunicación de dicha información en las futuras 
RIS. En primer lugar se revisaron las RIS buscando referencias 
a la presencia de hábitats formados por moluscos bivalvos 
y/o la presencia de especies formadoras de hábitat. Luego se 
uƟ lizaron bases de datos publicados y consejo de expertos 
para proveer información adicional sobre la presencia de 
estos hábitats, y dicha información fue comparada con los 
datos presentados en las RISs. Los resultados sugieren que 
existen siƟ os donde existen especies formadoras de hábitat, 
pero que las mismas no están representadas en las RISs. 
Aun menos información existe sobe la presencia de hábitats 
formados por bivalvos, aunque fue posible idenƟ fi car algunos 
siƟ os que los presentan, mas allá de que tampoco están 
reportados en las RISs. Existen por lo tanto importantes 
vacíos de información. La información reportada presenta 
sesgos geográfi cos, y, en parƟ cular, faltan datos de los 
países en desarrollo. Se espera que los expertos de estos 
países posean información adicional, aun cuando no existan 
datos cuanƟ taƟ vos. La información sobre la presencia de 
hábitats, en contraste con presencia de especies formadoras 
de hábitat esta generalmente ausente, pero resulta de 
suma importancia para comprender cuando las especies de 
bivalvos Ɵ enen un rol ecológico importante. En tal senƟ do, 
pedimos la colaboración de la comunidad malacológica 
para llenar estos vacíos de información, y para idenƟ fi car 
siƟ os RAMSAR que incluyan hábitats formados por bivalvos. 
Durante MOLLUSCA 2014, nuestro equipo estará disponible 
para discuƟ r mecanismos para lograr este objeƟ vo.
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PERSISTENCE OF HABITATS AND POPULATIONS OF SMALL, 
NATIVE HYDROBIID SNAILS IN BRACKISH MARSHES AROUND 

SAN FRANCISCO BAY, CALIFORNIA, AFTER DROUGHT 
CONDITIONS

Christopher L. Kiƫ  ng 
Department of Biological Sciences, California State University 

East Bay,
Hayward, CA 94542 USA; chris.kiƫ  ng@csueastbay.edu

During 1999-2014, we discovered populaƟ ons of 
inconspicuous, ~5-mm hydrobid snails at several semi-
isolated marshes around San Francisco Bay, where freshwater 
meets salt water. Our coring indicated these are naƟ ve 
species, including Tryonia porrecta (appearing to be Hydrobia 
andersoni in fossils). However, invasive New Zealand mud 
snails (Potamopyrgus anƟ podarum) have appeared and 
persisted at nearby sites, oŌ en in freshwater.
Our long-term, non-invasive monitoring at some of these 
sites with and without these small snails suggested these 
abundances to be quite stable, but the recent, record 
drought of 2013 risked high saliniƟ es in these vulnerable 
brackish areas, including a site with the endangered 
California brackish water snail, Tryonia imitator. EvaporaƟ on, 
relaƟ ve to decreased freshwater input, could elevate these 
saliniƟ es from typically <8% seawater to salt fl ats with ~400% 
of seawater saliniƟ es, with salt crystals.
Sites in presently 100% seawater (30 ppt) at Elkhorn Slough, 
on nearby Monterey Bay, once with frequent Tryonia 
imitator endangered brackish water snails, yielded only dead 
shells during this past ~15 years. Yet a site nearby at 50% 
seawater yielded small (3mm) endangered Tryonia imitator 
brackish water snails observed (live) on green algae among 
pickleweed, at warm (23 degree C) water temperatures, soon 
aŌ er rare rains during the drought, in April, 2014. Salt pannes 
(with salt crystals) appeared nearby. Simultaneously, adult 
freshwater snails, Physa spp, persisted as common in only 
some of our freshwater ponds and creeks (without invasive 
New Zealand mud snails being found there).
Isolated marshes may have advantages in slowing 
colonizaƟ on of invasive species. Despite vulnerability of 
semi-isolated brackish-water sites to elevated salt during 
drought, some sites maintained these naƟ ve snails (without 
invasive snails) aŌ er drought condiƟ ons and decreased 
snail populaƟ on densiƟ es there. California naƟ ves, from 
California’s variable climate, might even be adapted to 
extreme condiƟ ons, unlike invasive species from more 
constant climates.

CÊÄ®���-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

EARLY LIFE HISTORY, BIOGEOGRAPHY AND EVOLUTION OF 
WESTERN ATLANTIC CONUS

Alan J. Kohn 
Department of Biology, University of Washington, Box 

351800, SeaƩ le, Washington 98195

ComparaƟ ve study of embryonic and larval development 
by Kohn  and Perron 20 years ago showed that egg size is a 
criƟ cal variable that allows accurate predicƟ on of several 
aƩ ributes of early life history among Indo-West Pacifi c Conus 
species, including duraƟ on of intracapsular development, 
size at hatching, duraƟ on of the precompetent planktonic 
phase, and larval growth rate, as well as aspects of 
geographic distribuƟ on. The results were generally consistent 
with Shuto’s model, which related maximum protoconch 
diameter and number of whorls to whether development 
in prosobranchs is planktotrophic or lecithotrophic. Egg 
diameters of IWP Conus range 125-800μm; those with eggs 
>450 mm hatch as nonplanktonic lecithotrophs. At that 
Ɵ me, we had very liƩ le informaƟ on on members of the 
genus in other regions, and few such data have accrued in 
the intervening years. I revisited this problem in connecƟ on 
with preparaƟ on of a forthcoming monograph of western 
AtlanƟ c Conus, and report the results of this analysis. 
Because similar comparaƟ ve development studies were not 
feasible, and we have direct informaƟ on on egg size for only 
six of >50 western AtlanƟ c species, the WA study relies on 
measurements of protoconch diameters and whorl counts 
from shells of juveniles and adults as proxies for observaƟ ons 
of eggs and developing larvae.
In contrast to the IWP, the large majority of western 
AtlanƟ c Conus species are concluded to have nonplanktonic 
development, consistent with data from other molluscan 
taxa and other marine invertebrate groups. I interpret this 
in relaƟ on to tectonic events mainly associated with the 
rise of the Central American Isthmus and the accompanying 
changes in paƩ erns of ocean currents and marine primary 
producƟ vity in the region. Recent advances in species-level 
molecular phylogeny of some western AtlanƟ c Conus clades 
also help to relate limited dispersal abiliƟ es to geographic 
distribuƟ ons and speciaƟ on events.
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IN-SITU EXPERIMENTS ON REMOVAL RATES OF 
PARTICULATED ORGANIC MATERIALS FROM TIDAL WATERS 

BY MANILA CLAM, RUDITAPES PHILIPPINARUM

Bon Joo Koo 
Marine Ecosystem Research Division, Korea InsƟ tute of Ocean 

Science & Technology,
787 Haeanro, Sangnokgu, 426-744 Ansan, Kyeonggido, 

Republic of Korea; bjkoo@kiost.ac

The Korean liƩ leneck clam or manila clam, Ruditapes 
philippinarum, belongs to the Veneridae family, which is an 
infaunal suspension-feeding bivalve and one of the most 
commercially exploited clams in the world. This clam is 
one of the most important shellfi sh resource and a popular 
recreaƟ onal species in Korea and the annual catches reached 
40,393 metric tons in 2009, of which approximately 2,800 
metric tons was landed from the Geunso-bay Ɵ dal fl at of this 
study area. To assess its role in the organic maƩ er recycling 
in the coastal ecosystem, its fi ltering rates were evaluated 
in situ experiments. Filtering rates were calculated from 
the diff erence in parƟ culate organic carbon (POC), nitrogen 
(PON) and chlorophyll-a (Chl-a) concentraƟ on in Ɵ dal water 
between before and aŌ er their feeding. The fi ltering rate 
ranged from 1.15 to 4.20 l-1h-1g-1 (DW soŌ  Ɵ ssue) with 
respect to in situ circumstances. This study suggests that 
Ruditapes philippinarum plays an important role in coupling 
the material fl uxes from the water column to the sea bed, 
cleaning 15% of organic materials in water

S®ÃÖÊÝ®Ê G�ÄÌÃ®�� �� ÃÊ½çÝ�ÊÝ/MÊ½½çÝ��Ä G�ÄÊÃ®�Ý-
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GENETIC DIVERSITY OF HATCHERY-REARED RED ABALONE 
HALIOTIS RUFESCENS IN BAJA CALIFORNIA, MÉXICO
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The red abalone, HalioƟ s rufescens, is one of the most 
important mollusk aquaculture species in Chile and México, 
which comprises more than 95% of the abalone producƟ on. 

Because a loss of geneƟ c variability has been observed with 
other cultured abalone species worldwide (H. iris, H. rubra, 
H. midae, H. discus and H. asinina) as a result of selecƟ ve 
breeding pracƟ ces, small eff ecƟ ve populaƟ ons sizes, seed 
and juvenile movement among farms and the lack of a 
breeding program and therefore it is important to know the 
geneƟ c status of brood stock. In order to evaluate the current 
geneƟ c diversity of hatchery-reared red abalone in México, 
we used 15 simple sequence repeats from expression 
sequence tags (EST-SSR) as geneƟ c markers. Abalone from 
three farms (Ejido Eréndira, San Quinơ n and El Rosario), and 
one wild populaƟ on from Santo Tomas, Baja California were 
sampled. Total DNA was extracted from epipodial Ɵ ssue and 
EST-SSR markers were PCR amplifi ed and analyzed using 
high-resoluƟ on capillary electrophoresis. AŌ er genotyping, 
we esƟ mated the geneƟ c variability parameters as allele 
number (N), observed and expected heterozygosity (Ho, 
He), adjustment to the Hardy-Weinberg Equilibrium (HWE). 
AddiƟ onally, geneƟ c diversity within and among the three 
hatchery strains and the wild populaƟ on was calculated as 
inbreeding coeffi  cient FIS and fi xaƟ on index FST. Preliminary 
results showed loss of geneƟ c variaƟ on in hatchery strains 
of the red abalone as compared with the wild populaƟ on, as 
evaluated in lower N and Ho than expected, also deviaƟ ons 
from HWE (due to heterozygous defi ciency, FIS >0) indicaƟ ng 
a tendency to endogamy; whereas, pair-wise FST test 
showed diff erences between hatcheries. The current study 
contributes to the geneƟ c knowledge of the Mexican red 
abalone resource. These markers can be useful in abalone 
breeding programs to maintain or improve the geneƟ c 
diversity of hatchery-reared individuals for aquaculture and 
restoraƟ on acƟ viƟ es.
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ECOLOGICAL ASPECTS OF THE MARINE SNAILS CONUS 
ASSOCIATED TO THE CORAL REEF OF TENACATITA, JALISCO, 

MÉXICO.
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Here, we describe the marine snail populaƟ on of the Conus 
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genus associated with the coral reef of TenacaƟ ta, Jalisco. 
We examined the ecological aspects of the reef, obtaining 
an overview of its bioƟ c and abioƟ c aƩ ributes, such as 
bathymetry, substrata types, environmental diversity, and 
the communiƟ es present. The reef structure is formed 
by seven stony coral species, among which Pocillopora 
damicornis predominates. To describe the cone populaƟ ons, 
15 sampling events were performed during 2011 and 2012 
in the interƟ dal zone, the reef plateau, and the deep zone. A 
low-impact sampling method was established in which the 
Conus snails were liberated at the same collecƟ on site aŌ er 
registering the perƟ nent informaƟ on. The species found, in 
order of abundance, were: 503 Conus nux, 245 C. brunneus, 
39 C. princeps, 20 C. gladiator y 13 C. purpurascens. In total, 
820 live snails were collected, of which Conus nux and Conus 
brunneus consƟ tuted 61% and 29%, respecƟ vely. The most 
conspicuous species, C. nux, was founded in a range of 0-12 
m and a maximum relaƟ ve density of 16 org/200 m2. Using 
Geographic InformaƟ on Systems (GIS), the bathymetric 
distribuƟ on and spaƟ al dispersion were determined for 
each species. Most of the species exhibit aggregate-type 
dispersion and are mainly distributed in the shallow areas 
of the reef, while C. purpurascens has a random distribuƟ on 
and can be found at mayor depths. The coverage analysis of 
the substrata preferred by each species, carried out through 
the Coral point count program, reveals a marked affi  nity of 
C. nux and C. purpurascens for the coralline substratum, and 
of C. brunneus for coral pieces. Finally, the relevance of the 
informaƟ on obtained from this study is discussed with the 
purpose of structuring and proposing an adequate protecƟ on 
model for the reef and the fauna associated with it, as well as 
for planning its management and sustainable use.

CÊÄ®���-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

MOLECULAR DATA SUGGEST THE PRESENCE OF A 
NEGLECTED SPECIES IN MARINE GASTROPOD GENUS CONUS
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Direct confl ict between results from phylogeneƟ c analyses 
of mitochondrial and nuclear data is a common obstacle 
in determining evoluƟ onary relaƟ onships among species. 
This phenomenon is oŌ en aƩ ributed to incomplete lineage 
sorƟ ng, but recent discoveries have pointed to hybridizaƟ on 
as a likely explanaƟ on as well. In the course of evaluaƟ ng 
the relaƟ onships and phylogeography of two closely related 
members of the marine gastropod family Conidae, Conus 
fl avidus and Conus frigidus, we discovered that individuals 
of Conus fl avidus from Hawaii possess mitochondrial 
haplotypes that are more similar to haplotypes of C. frigidus 

than to those of C. fl avidus from elsewhere in the Indo-West 
Pacifi c. In addiƟ on, sequences of mitochondrial gene regions 
from each of these groups of individuals (i.e., C. fl avidus 
from Hawaii and C. frigidus and C. fl avidus from Guam and 
American Samoa) occur in reciprocally monophyleƟ c clades 
in phylogeneƟ c reconstrucƟ ons. Nuclear gene sequences of 
individuals of Conus fl avidus from Hawaii though are idenƟ cal 
or similar to sequences of C. fl avidus from Guam and 
American Samoa. These results suggest that the populaƟ on 
of C. fl avidus at Hawaii may represent a disƟ nct species 
that may have already been (aptly) described by Pease in 
1861 as C. neglectus. Moreover, based on the contradictory 
relaƟ onships inferred from analyses of mitochondrial and 
nuclear sequences, this species may have originated through 
hybridizaƟ on of C. fl avidus and C. frigidus.

S®ÃÖÊÝ®Ê B®ò�½ò®�/B®ò�½ò®� Ê¥ ã«� AÃ�Ù®��Ý/PÊÄ�Ä�®�/OÙ�½ 
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As part of an U.S. EPA/USGS project to predict the relaƟ ve 
vulnerability of near-coastal species to climate change along 
the Pacifi c Coast, we have synthesized the biogeographic 
distribuƟ ons and abundances of bivalves found in depths 
<200 m. We have included the twelve “Marine Ecoregions of 
the World” (MEOW) ecoregions that range from the Beaufort 
Sea to the Gulf of California (GOC). The biogeographic 
paƩ erns and life history traits are being synthesized in a 
web-based tool, the Coastal Biogeographic Risk Analysis 
Tool (CBRAT). A total of 889 bivalve species have been 
reported over this domain, with the GOC having the greatest 
species richness (627) and the Beaufort the lowest (66). 
There are 31 endemic bivalves, with the GOC having the 
majority (19) and Southern California the next highest 
concentraƟ on (8). Of the 71 families present, Veneridae 
is the most speciose with 86 species, while 10 families 
are only represented by a single species, of which two are 
considered nonindigenous. As a key trait to predicƟ ng climate 
vulnerability, we are presently assigning relaƟ ve abundances 
to each species in each ecoregion. The most progress has 
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been made in the area between Southern California and 
Canada, where over 94% of the species have an assigned 
relaƟ ve abundance. AddiƟ onally, we have analyzed the 
biogeographic distribuƟ ons of three high vulnerability species 
traits (endemicity, exclusively interƟ dal distribuƟ ons, and 
symbionts) and one resilience trait (brooding). AŌ er further 
ecoregional abundances are assigned, the species traits 
and abundance paƩ erns will be synthesized to generate 
ecoregional vulnerability scores. For example, NuƩ allia 
obscurata, a nonindigenous species with an increasing 
populaƟ on, is projected to have a lower vulnerability than 
Neaeromya compressa, a commensal with relaƟ vely rare 
populaƟ ons everywhere.

S®ÃÖÊÝ®Ê H��½�ÃÊÝ ÝÊ�Ù� OÖ®Ýã«Ê�Ù�Ä�«®�/L�ã’Ý ã�½» 
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The heteropod Firoloida desmaresƟ a is oŌ en found in 
neriƟ c and oceanic waters of tropical and subtropical 
regions of the world. Despite its wide distribuƟ on, studies 
on the reproducƟ on of this species are scarce. In this study 
we idenƟ fi ed the main morphological characters that 
discriminate males from females and we determined the sex 
raƟ o. A total of 187 zooplankton samples were collected in 
May and November from 28 oceanographic staƟ ons located 
in the neriƟ c waters of the southern Gulf of Mexico. At each 
staƟ on, zooplankton samples were taken at fi ve strata of the 
water column (0 - 6, 6 -12, 12 - 18, 45 - 55, and 95 - 105 m) 
using an opening-closing net system of 500-μm mesh size 
nets; also, temperature and salinity were measured with a 
CTD probe. A total of 345 individuals of F. desmaresƟ a, which 
represented 12% of the total heteropod abundance, were 
analyzed. The morphological characters that disƟ nguish the 
males are: a voluminous penis, a pair of tentacles protruding 
from the forehead close to the base of the eyes and a small 
sucker located on the anterior margin of the swimming fi n. In 
the females, all these structures are lacking, but someƟ mes 
they present an egg string extending posteriorly from base 
of the visceral nucleus. The female:male raƟ o was 1:1 in 
May and 1.6:1 in November. Seasonally, F. desmaresƟ a 
populaƟ on was more abundant in May (Mann-Whitney U 
test, p < 0.05), suggesƟ ng that the encounter rate between 
males and females is higher in May. To prove this hypothesis, 
we applied the Niche Overlap Index (C), an index ranging 
from 0 to 1, the minimum and the maximum overlap values, 
respecƟ vely. Thus, in May C = 0.67 and in November, C = 0.54; 
these results support our hypothesis. Therefore, in the warm 

month of May, F. desmaresƟ a populaƟ on is more abundant 
due to a high encounter rate between males and females 
and to warmer temperatures that sƟ mulate the reproducƟ on 
processes.

DIMORFISMO SEXUAL Y TRASLAPAMIENTO ENTRE 
HEMBRAS Y MACHOS DE FIROLOIDA DESMARESTIA 
ΈHETEROPODAΉ EN EL SUR DEL GOLFO DE MÉXICO 

Firoloida desmaresƟ a es un heterópodo frecuentemente 
registrado en aguas neríƟ cas y oceánicas de zonas tropicales 
y subtropicales del mundo. A pesar de su amplia distribución, 
los estudios acerca de su reproducción son escasos. Tomando 
como objeto de estudio la población de F. desmaresƟ a, 
en este trabajo se reconocieron los principales caracteres 
morfológicos que discriminan a machos de hembras y se 
determinó la proporción de sexos, en mayo y noviembre. Se 
analizaron 187 muestras de zooplancton obtenidas en 28 
estaciones oceanográfi cas localizadas en aguas neríƟ cas del 
sur del Golfo de México. En cada estación, se recolectaron 
muestras de zooplancton en cinco niveles de la columna 
de agua (0-6, 6-12, 12-18, 45-55 y 95-105 m) con una red 
de apertura-cierre de 500 μm de luz de malla y se tomaron 
registros de temperatura y salinidad con una sonda CTD. Se 
analizó un total de 345 individuos de F. desmaresƟ a, que 
representaron el 12% de la abundancia total de heterópodos. 
Los caracteres morfológicos que disƟ nguen a los machos 
son: un pene prominente, un par de tentáculos desarrollados 
cerca de la base de los ojos y una pequeña ventosa en el 
margen de la aleta natatoria. Todas estas estructuras están 
ausentes en las hembras, las cuales en ocasiones presentan 
un fi lamento de huevos adherido al cuerpo. La proporción 
hembra:macho fue de 1:1 en mayo y 1.6:1 en noviembre. 
Estacionalmente, la población de F. desmaresƟ a fue más 
abundante en mayo (U Mann-Whitney, p < 0.05), lo que 
lleva a pensar que el encuentro entre machos y hembras 
es mayor en mayo. Para probar esta hipótesis, se aplicó el 
Índice de Sobreposición de Nichos (C), el cual toma valores 
entre 0 y 1, que signifi can la mínima y máxima sobreposición, 
respecƟ vamente. Así, en mayo C = 0.67 y en noviembre C 
= 0.54, lo cual prueba nuestra hipótesis. Por tanto, en el 
mes cálido de mayo, la población de F. desmaresƟ a es alta 
como consecuencias de un mayor encuentro entre machos 
y hembras y de las altas temperaturas que inducen la 
reproducción.
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Banana slugs of the genus Ariolimax are distributed along 
the Pacifi c coast of North America from Alaska to southern 
California. On the basis of genital morphology, 5 taxa in two 
subgenera were idenƟ fi ed by H.A. Pilsbry. Data from 3 mt 
DNA loci (cyt b, 16-S rDNA, COI) show four well-supported 
clades, with the subgenus Ariolimax of Pilsbry actually 
consisƟ ng of three clades, A. columbianus, A. stramineus 
(described as a subspecies of A. columbianus ) and A. buƩ oni, 
which had been synonymized with A. columbianus. The 
fourth clade includes three taxa included by Pilsbry in the 
subgenus Meadarion, A. dolichophallus, A. californicus and A. 
c. brachyphallus. Preliminary mt DNA data also suggest that 
there may be an addiƟ onal clade from Palomar Mountain 
in San Diego County, California, and a new subclade within 
Meadarion from Fremont Peak, San Benito County, California. 
The data support Pilsbry’s subgenus Meadarion, but, since 
the four clades form a comb structure in the phylogeneƟ c 
tree, no light is shed on the validity of the subgenus 
Ariolimax. The DNA evidence indicates that evoluƟ on in 
the genus has been rapid, since phylogeneƟ c trees derived 
from mt DNA data show a paƩ ern of short internal branches 
and 19 microsatellite loci idenƟ fi ed from A. californicus 
consistently amplify in all of the described taxa, suggesƟ ng 
that all these taxa are very closely related. A. stramineus 
diff ers markedly from either A. columbianus or A. buƩ oni in 
both genital morphology and sexual behavior, and is regarded 
as a disƟ nct species. The Meadarion taxa have separate but 
adjacent geographic ranges but they are not separable by mt 
DNA genes. However, they are clearly idenƟ fi able by genital 
morphology, sexual behavior and life history characterisƟ cs, 
suggesƟ ng they may be biological species.
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We present the fi rst register of Lolliguncula diomedeae 
in Puerto Angel bay Oaxaca (15° 40� 8��N, 96° 29� W). 
During the second week of March 2014, the arƟ sanal 
fi shermen caught squid in surface with a spoon net. These 
were idenƟ fi ed as L. diomedeae, they present the next 
characterisƟ cs: both arms hectocotylized in the males, arms 
modifi ed in long all its them longitude; rings of the souckers 
on the arms with 10-11 squares teeth; with 4 to 10 souckers 
on the lobules the buccal membrane. Is measured the mantle 
length (ML), total weigth (TW), sex, fi n length (LF), width of 
the fi n (WF), head length (HL). 
Analyzed 283 squid, the interval of mantle length for 
females was 21 to 65 mm, and 21 to 45 mm for males; 
with a proporƟ on of sexes 2:1 female:male (X2 0.05, 1= 3.849; 
p <0.05). Of the measurements recorded, AA in females 
corresponded 42% of ML and the 30% for males; similarly the 
HL in females was the 19% of ML and the 30% for males. The 
organism analyzed were inmature and maturing, the most 
of the stomachs were empty. L. diomedeae is an organims 
nectobentonic, are captured between 12 y 153 meters deep; 
is a specie recurrent and abundant in the bycatch in shrimp 
trawl fi sheries in Gulf of Tehuantepec.
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Historically, gastropod species delineaƟ on has relied heavily 
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on shell characters alone. Unfortunately, shell morphology 
is oŌ en phenotypically plasƟ c, making it unreliable as 
the sole source for species diagnoses. The over-reliance 
on shell morphology has led to considerable taxonomic 
confusion within Gastropoda. Such confusion is especially 
rampant in Ampullariidae. Apple snails, as ampullariids are 
oŌ en called, are a group of freshwater snails comprising 
nine genera distributed throughout the humid tropics and 
subtropics. Asolene, an ampullariid genus containing eight 
species, includes two species, Asolene platae and Asolene 
pulchella, that have been frequently confused with one 
another; the former is the type species of the genus. Recent 
phylogeneƟ c studies indicated that A. platae and A. pulchella 
were conspecifi c, calling into quesƟ on their taxonomic 
status. To address this, we have characterized geneƟ c and 
morphological variaƟ on among 140 individuals of three 
species, A. spixii, A. pulchella, and A. platae from four sites 
throughout their naƟ ve range in Uruguay and from samples 
from the pet trade in Hawaii. Preliminary anatomical analyses 
of the alimentary, reno-pericardial, digesƟ ve, nervous, and 
reproducƟ ve systems failed to reveal diagnosƟ c diff erences 
between A. pulchella and A. platae. Similarly, preliminary 
geneƟ c analyses indicate a mean maximum likelihood 
distance of 0.03 at COI between them, which may indicate 
conspecifi city. AddiƟ onally, shell morphology of both A. 
platae and A. pulchella are consistent with the original 
descripƟ on of A. platae. ConƟ nued comparaƟ ve analysis of 
Asolene spp. will provide the data necessary for taxonomic 
revision and redescripƟ on of the genus, and yield insights 
into the evoluƟ onary relaƟ onships among Ampullariidae 
broadly.
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The special geographic posiƟ on of Chile in the south 
western edge of South America, separated from ArgenƟ na 
and Bolivia by the high peaks of the Andes Mountains, and 
from Peru by the northern desert zone, contributes to the 
geographical isolaƟ on of the country. However, through the 
reports of several authors, it has been possible to detect 
the presence of exoƟ c terrestrial mollusks into the country. 
Therefore, the main objecƟ ve of this work has been to do 
a scienƟ fi c literature review and a registraƟ on of personal 
communicaƟ ons, including informaƟ on on terrestrial 
mollusks introduced into Chile. For most of them, there isn�t 
systemaƟ c baseline data, which would allow to indicate the 

source or route of their introducƟ on. For this reason they 
have been categorized as cryptogenic species. Nontheless, 
the major source of exoƟ c species brought to the country 
has been through the transport of agricultural inputs, plants 
and related materials, which usually occurs accidentally or 
unintenƟ onally. The exoƟ c species recorded in Chile are 
concentrated in the Family Milacidae, Limacidae, Arionidae, 
ZoniƟ dae, Helicidae, AchaƟ nellidae, Elobiidae, Higromiidae 
and Carychiidae. Based on this informaƟ on, we developed 
a checklist that included the updated specifi c taxonomy 
(Family, Genus, Species, Author) of the species included 
in these groups, the geographic locaƟ on of the recorded 
species, and the authors who cited them. Places with more 
records are the Juan Fernández  Archipelago and Easter 
Island, followed by other records made in conƟ nental Chile, 
both in the central region and the southern extreme of the 
country. This review allows to update the introducƟ on of 
mollusk species situaƟ on in the country. At the same Ɵ me 
it shows the exisƟ ng weaknesses related to the registraƟ on 
of systemaƟ zed informaƟ on about introduced mollusks into 
Chile.
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EvoluƟ onary studies of contemporary marine diversifi caƟ on 
are typically framed within abioƟ c hypothesis-tesƟ ng 
contexts and have collecƟ vely lagged behind terrestrial 
studies in developing an integrated framework that includes 
a meaningful bioƟ c perspecƟ ve. I addressed this defi ciency 
using the hyperdiverse bivalve superfmaily Galeommatoidea 
as a study system. It is a parƟ cularly apt group because it 
contains large numbers of obligate commensal as well as 
free-living species and is therefore amenable to comparaƟ ve 
approaches. I collected morphometric data of 174 
galeommatoidean taxa and examined their morphological 
evoluƟ on. MulƟ ple staƟ sƟ cal assessments collecƟ vely 
revealed a consistent discordance between the trait 
evoluƟ on of free-living and commensal taxa. For the free-
living lineages, morphologies (lateral shell shape and size) 
of closely related species tend to resemble each other and 
among-clade disparity is higher than within-clade disparity. 
In contrast, most of the morphological dispariƟ es in the 
commensal species are explained by within-clade rather 
than among-clade disparity, indicaƟ ng that closely related 
species can be highly divergent and intercladal convergence 
is common. This paƩ ern is likely driven by the clams’ obligate 
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commensal associaƟ ons with diverse invertebrate hosts. 
Closely related commensal species someƟ mes occupy very 
diff erent host species; therefore, it is to be expected that 
their shell morphologies do not refl ect phylogeneƟ c affi  nity, 
but rather characterisƟ cs of the microhabitats they occupy, 
which may result in rapid morphological divergence or 
convergence. Our results highlight that bioƟ c interacƟ ons 
play important roles in shaping neontological marine 
biodiversity. 
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Olympia oyster, Ostrea lurida, restoraƟ on is ongoing at 
mulƟ ple sites along the west coast of the USA, but there is 
liƩ le informaƟ on regarding geneƟ c structure of this historically 
impacted oyster in southern California, where restoraƟ on is 
already underway. Therefore, project managers cannot yet 
eff ecƟ vely allocate Ɵ me, money, and resources to best harness 
exisƟ ng geneƟ c variaƟ on. We aim to provide baseline geneƟ c 
diversity and structure esƟ mates for remnant Olympia oyster 
populaƟ ons at eight sites in southern California from Mugu 
Lagoon to Tijuana Estuary. Previous studies using mitochondrial 
coding gene regions COI and 16S found liƩ le geneƟ c variaƟ on 
for Olympia oysters within southern California, but we will 
employ more variable markers, including microsatellites and 
a non-coding mtDNA region upstream of COI, using a newly 
designed primer, to test for detectable geneƟ c structure. We 
will combine our microsatellite data with exisƟ ng data from 
central California to Washington to examine nearly range-
wide geneƟ c structure. Our null hypothesis is that southern 
California populaƟ ons will have some geneƟ c structure for 
one or both of these data sets and that geneƟ c similarity 
will refl ect geographic proximity, the paƩ ern for an isolaƟ on-
by-distance (IBD) model. We will esƟ mate haplotype or 
nucleoƟ de diversity, and FST in order to assess within and 
among-site variaƟ on and test for IBD expectaƟ ons. If data 
fi t IBD expectaƟ ons then restoraƟ on pracƟ Ɵ oners should 
take into account these geneƟ c disƟ ncƟ ons across southern 
California. PopulaƟ on geneƟ c characterizaƟ on will enhance 
the opportuniƟ es for restoraƟ on managers to successfully 
restore this and possibly other naƟ ve estuarine species.
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Land snails represent an excellent model in evoluƟ onary 
biology due to their high diversity and high rates of molecular 
evoluƟ on. ParƟ cularly, metapopulaƟ ons, composed of 
ephemeral demes that have experienced several events of 
colonizaƟ on and exƟ ncƟ on through Ɵ me are ideal to study 
the geographic distribuƟ on of geneƟ c diversity in order to 
comprehend evoluƟ onary dynamic of species. The genus 
HumboldƟ ana comprise nearly 50 recognized species, most 
of them known only from the type locality. Among the few 
excepƟ ons is HumboldƟ ana durangoensis, an endemic 
species widely distributed in the Sierra Madre Occidental 
of Durango, México. At this moment, 110 specimens have 
been collected in 11 localiƟ es, besides, 13 microsatellite 
DNA loci have been standardized, fi ve of them new from 
the previously published. These markers will be amplifi ed 
on each individual and the results will be used to assess a) 
GeneƟ c diversity b) GeneƟ c divergence among populaƟ ons 
c) PopulaƟ on-GeneƟ c structure and d) Demographic history. 
This study is only a porƟ on of a wider project that includes 
also mulƟ locus phylogeography and morphometric variaƟ on 
of the shells.
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PRELIMINARY ANALYSIS OF THE COMPOSITION OF THE 
PTEROPODS AND HETEROPODS (MOLLUSCA: GASTROPODA) 
IN BAHIA BANDERAS, MEXICAN PACIFIC, ON OCTOBER 2004.
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The holoplanktonic mollusks belonging to the class 
Gastropoda, they spend their enƟ re life in the water 
column and thus have special adapƟ ve features that allow 
them to live in this environment. The importance of these 
gastropods in oceanographic studies is that several species 
are indicators of water masses and their presence or absence 
can help characterize oceanic phenomena. Also important 
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in the food chain of marine ecosystems, since they feed on 
micro-plankton and in turn are used as food by many other 
members of the community. InformaƟ on on pteropods and 
heteropods in the Mexican Pacifi c is lower compared with 
that of the AtlanƟ c have, so the objecƟ ve of this study is 
to conduct a preliminary analysis of species composiƟ on 
obtained in Bahia de Banderas, Nayarit in the month October 
2004. We reviewed and separated gastropods organisms 
taken from 18 zooplankton samples obtained with a trawl 
(1 m long and 0.50 m mouth opening and a mesh of 505 
microns). These samples were separated 1 681 individuals, of 
which 346 belong to the superfamily Heteropoda and 1332 to 
Pteropoda group. Heteropods are represented by organisms 
of the genus Atlanta sp., and pteropods belong Thecostomata 
Orders and Gymnosomata.

ANALISIS PRELIMIMAR DE LA COMPOSICIÓN DE LOS 
PTEROPODOS Y HETEROPODOS (MOLLUSCA: GASTROPODA) 

EN BAHÍA BANDERAS, PACÍFICO MEXICANO, EN OCTUBRE 
DE 2004.

Los moluscos holoplanctónicos pertenecientes a la clase 
Gastrópoda pasan todo su ciclo de vida en la columna 
de agua por lo que presentan caracterísƟ cas adaptaƟ vas 
especiales que les permiten vivir en este ambiente. 
La importancia de estos gasterópodos en los estudios 
oceanográfi cos radica en que varias especies son indicadoras 
de masas de agua y su presencia o ausencia puede ayudar 
a caracterizar los fenómenos oceánicos. También son 
importantes en las cadenas trófi cas de los ecosistemas 
marinos, ya que se alimentan de microplancton y a su vez son 
uƟ lizados como alimento por muchos otros miembros de la 
comunidad. La información sobre pterópodos y heterópodos 
en el Pacífi co Mexicano es menor en comparación con la que 
se Ɵ ene del AtlánƟ co, por lo que el objeƟ vo del presente 
estudio es realizar un análisis preliminar de la composición 
de especies obtenidas en Bahía de Banderas, Nayarit en 
el mes de octubre del 2004. Se revisaron y separaron 
organismos gasterópodos tomados de 18 muestras de 
zooplancton obtenidas con una red de arrastre (de 1 m de 
largo y 0.50 m de apertura de boca y una malla de 505 μm). 
De estas muestras se separaron 1 681 individuos, de los 
cuales 346 pertenecen a la Superfamilia Heteropoda y 1 332 
al grupo Pteropoda. Los heterópodos están representados 
por organismos del género Atlanta sp., y los pterópodos 
pertenecen los Ordenes Thecostomata y Gymnosomata.
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Escherichia coli (E. coli) es probablemente el organismo mejor 
conocido del mundo, ya que se ha uƟ lizado como modelo para 
estudiar todo Ɵ po de aspectos de genéƟ ca y fi siología. El nicho 
ecológico de la E. coli comensal son las mucosas intesƟ nales 
de los mamíferos, aves, repƟ les de vida libre y de moluscos 
bivalvos. Escherichia solo se había reportado en una especie 
la cucaracha oriental. Sin embargo no se Ɵ ene ningún reporte 
de la E. coli como habitante de ningún invertebrado sin que 
se asocie como parte de una contaminación. El objeƟ vo del 
presente trabajo es invesƟ gar la presencia de cepas de E. 
coli silvestres aisladas de intesƟ nos de bivalvos, alejadas de 
la acƟ vidad humana. En este estudio se trabajo las con cepas 
provenientes de los intesƟ nos de bivalvos marinos del océano 
Pacífi co y del Golfo de México. Las cepas de E. coli de los bivalvos, 
fueron aisladas e idenƟ fi cadas por pruebas bioquímicas y por 
la secuenciación del rRNA 16S. Como resultado se aislaron e 
idenƟ fi caron 19 cepas diferentes de E. coli de 4 especies de 
bivalvos: Ostrea iridescens, Moveotus capax, Rangia cuneata, 
y Anadara fl oridana. A las cepas de se les realizó una prueba 
de anƟ biograma y una obtención de plásmidos. En general 
no presentaron resistencia a los anƟ bióƟ cos, ni presencia 
de plásmidos. Podemos concluir que las cepas de E. coli de 
los bivalvos obtenidas en este trabajo forman parte de su 
fl ora intesƟ nal. Aparentemente, estas cepas de intesƟ no de 
moluscos han estado alejadas de la acƟ vidad antropogénica.
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Here we report early-life stages (ELS) for more than 200 
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species of molluscs in a tropical estuary of the Western 
American Pacifi c coast. Most marine organisms have 
complex life cycles that involve several early-life stages: eggs, 
larvae and juveniles. Understanding the processes of ELS is 
important in diff erent fi elds of science (such as aquaculture, 
fi sheries, environmental conservaƟ on, phylogeography). 
Currently, there is scarce informaƟ on about ELS in tropical 
marine systems, even for economically important species. 
A bibliographic review for Bahía Málaga (publicaƟ ons up 
to 2004), one of the most studied zones in the Colombian 
Pacifi c, showed that research about the dynamics of ELS 
was needed in order to understand and design conservaƟ on 
programs for the bay. There were only fi ve molluscan species 
with early life history data, and molluscs have both the 
greatest species richness (240) and representaƟ on in the 
literature (110 citaƟ ons).
Three zones of the bay (inner, middle and outer) were 
sampled through rapid ecological assessments and 
introduced arƟ fi cial habitats. The introduced arƟ fi cial 
habitats were exposed to natural condiƟ ons for 2-3 months 
between September 2008 and June 2009. Reported species 
for Bahía Málaga increased to 417, which 44 species were 
new reports for the Colombian Pacifi c coast. Introduced 
arƟ fi cial habitats enabled us to effi  ciently collect small 
species that were hard to collect with tradiƟ onal sampling 
methods. The spaƟ al-temporal distribuƟ on of molluscan 
species richness, abundance and diversity are related to 
substrate composiƟ on and adult distribuƟ ons. AddiƟ onally, 
there was concordance between an increase in salinity and 
ELS in April 2009.
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AND THE STYLETS OF OCTOPUS HUBBSORUM: A 
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From 100 males and 60 females of Octopus hubbsorum 
captured by arƟ sanal fi shery of Puerto Ángel, Oaxaca 
(15°39�59.04 N, 96°29�35.44� O) between 2011 and 2012, 
body measures (mantle length LM, total length TL and total 

weight TW) and stylets measures (rostral length RLE, post-
rostral length PRLE, total length TLE and maximum width 
of the stylet MWE) were registered to evaluate diff erences 
between males and females. ANOVA demonstrated 
signifi cant diff erences (F7,151 = 3.31, p < 0.01), because females 
were larger than males (to 190 mm of ML, 790 mm of TL, 
1750 g of TW, 11.6 mm of RLE, 26 mm of PRLE, 35.6 mm of 
TLE and 4.2 mm de MWE). From the relaƟ onships between 
data, TW was the body measurement more related with all 
the stylet measures (ANCOVA F4,151 = 13.93, p < 0.01).
The shape of stylet outline was also analyzed to disƟ nguish 
between males and females, for which were used two 
landmarks (anatomical loci located in the edges of the stylet) 
and 40 semiland marks (uniformly distributed points along 
contour of the stylet). Through a canonical variate analysis, 
diff erences were found in the average shape of the stylet 
between males and females (eigenvalue = 0.9, Mahalanobis 
distance = 2.16, p < 0.01). To verify whether were possible to 
predict sex of the organism, a discriminant funcƟ on analysis 
was carried out, and it demonstrated that shape of the stylet 
is not adequate for this purpose (T2 = 175.18 p > 0.3), due 
to the high individual variability of the stylet shape. These 
results revealed sexual diff erences in body size and shape and 
size of the stylet for O. hubbsorum, and this study may help 
to increase the interest in evaluaƟ ng the shape and size of 
hard structures of cephalopods to evidence intraspecifi c or 
interspecifi c diff erences.
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The red abalone HalioƟ s rufescens is one of the most 
important species for aquaculture in Baja California, 
México and despite this, few gene expression studies have 
been done in gonad Ɵ ssues. Sex determinaƟ on system in 
abalone is unknown and currently there is an apparent 
skewed sex raƟ o, where male are changing to female and 
this aff ects broodstock availability at commercial scale. In 
order to determine the Ɵ me in which occurs the diff erenƟ al 
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expression of sex-specifi c genes in abalone, we use 8 genes 
associated with sex and evaluate their level of expression 
in sexually undiff erenƟ ated individuals with shell length 
between 5-15 mm, 16-25 mm, 26-35mm, 36-45 mm; and 
female and ripe male. Evaluated genes were: vitellogenin I 
(VTG I), vitelin coat protein (VCP), lysine receptor envelope 
vitelin (mVERL), sperm lysine (Lys), tekƟ n (TEKT), protein 
ferƟ lizaƟ on (FP), small androgen receptor interacƟ on protein 
(SARIP) and Doublesex/Mab-3 DNA-binding moƟ f (DMRT 
I). Total RNA was extracted from gonad/digesƟ ve gland, 
single-stranded cDNA was synthesized, sex-genes were 
qPCR amplifi ed and analyzed using the equaƟ ons described 
by Pfaffl   (Pfaffl  , 2001) and Sedik et al (Sedik et al., 2010). 
Ribosomal protein L5 (RPL5) was used as reference to 
normalize gene expression. Sex allocaƟ on analysis showed 
that individuals with shell length between 5 and 15 mm were 
females. Furthermore, the genes specifi cally associated with 
a sex were expressed in the opposite sex but at signifi cantly 
lower levels. AddiƟ onally, genes such as SARIP, Lys and DMRT 
I were not signifi cantly diff erent at four intervals of shell 
length for the female group. In the same way, we found 
that the diff erenƟ al expression of evaluated genes occurs 
between 16-25 mm and 26-35 mm of shell length. This study 
is a contribuƟ on to understand the sexual determinaƟ on and 
diff erenƟ aƟ on in the red abalone.
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The highly unsaturated faƩ y acids (HUFAs), in parƟ cular those 
of the n-3 and n-6 series as docosahexaenoic acid (DHA) and 
eicosapentaenoic acid (EPA), whose contents and proporƟ ons 
in the diet (DHA/EPA), are essenƟ al for the development 
and growth of Octopus paralarvae. Therefore, to saƟ sfy 
nutriƟ onal requirements of the paralarvae in culƟ vaƟ on, 
is necessary that HUFAs n-3 and n-6 are added to the diet. 
This study evaluated the eff ect of live food enrichment 
(Artemia 8. 2±1. 20 mm of TL) with a tuna orbital oil emulsion 
(Omegamex), rich in DHA (30%) and EPA (7%), on growth and 
survival of Octopus bimaculatus paralarvae. We analyzed 
and compared the faƩ y acid profi les of the emulsion, the 
newly hatched paralarvae, and enriched (EA) and unenriched 
Artemia (UEA). The survival of the paralarvae fed with UEA 
was 1.77% at day 11 aŌ er hatching, while in the organisms 
fed with EA was the 1.93% at day 17. In the paralarvae 
fed with EA, the number of suckers increased from 5 to 9 
in each arm. The EA not assimilated effi  ciently the HUFAs 

from the emulsion, parƟ cularly DHA (1.63%), which was not 
signifi cantly diff erent to the UEA, it is therefore likely that 
the low survival in both treatments due to the defi ciencies of 
this faƩ y acid in the diet of the paralarvae. For these reasons, 
the use of complementary foods rich in HUFAs is highly 
recommended in order to improve nutriƟ on, growth and 
survival of O. bimaculatus paralarvae. 
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The coast of the State of Guerrero, has an extensive coastal 
area that includes four priority regions for marine biodiversity 
conservaƟ on, this is rich in species of molluscs. This study 
focuses on analyzing the community of the class Bivalvia in 
the interƟ dal zone of the State of Guerrero. Sampling was 
carried out from 2009 to 2012 at 21 sites. The objecƟ ves 
of this research were: 1) make an inventory of species, 
2) based on species richness and abundance, analyze the 
representaƟ on of families, 3) esƟ mate the populaƟ on 
density and 4) to determine the geographic distribuƟ on of 
species. Sampled unit was one square meter and the area 
sampled per site was 10 m2. 5962 organisms are analyzed, 
we idenƟ fi ed 44 species. The MYTILIDAE family was the best 
represented in species richness. The best family represented 
in abundance was the CHAMIDAE. The density was 18.63 
organisms /m2 Isognomon janus had the highest density with 
4.02 organisms / m2. Three species were recorded as widely 
distributed. Species richness is high and corresponds to that 
expected in a tropical area.
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La Laguna Tampamachoco es parte del siƟ o RAMSAR No 
1602 �Manglares y humedales de Tuxpan�. Está someƟ da 
a fuertes descargas de contaminantes producidos y 
depositados por el río, comunidades aledañas, industrias 
de construcción, plataformas petroleras y la Central 
Termoeléctrica Adolfo López  Mateos. Los metales pesados 
están ampliamente distribuidos en la naturaleza, por lo que 
es inevitable su presencia en los seres vivos. El Cadmio (Cd) 
es un metal pesado, componente normal de los sedimentos 
marinos, sin embargo, los altos valores detectados están 
directamente relacionados con los desechos industriales, 
descargas urbanas, las caracterísƟ cas sedimentológicas y 
el contenido de materia orgánica. Es importante conocer 
la concentración y Ɵ po de contaminantes que afectan los 
ecosistemas acuáƟ cos en aras de determinar la salud de los 
ecosistemas. Se pretende determinar la concentración de 
Cd en Isognomon alatus (Gmelin, 1791) y la relación con 
parámetros fi sicoquímicos para proponerla como indicador 
de contaminación por Cd en la laguna Tampamachoco, 
Tuxpan, Veracruz. La almeja plana se encuentra incluida en 
la Norma Ofi cial Mexicana para la Protección Ambiental 
como especie sujeta a protección especial publicada en el 
Diario Ofi cial de la Federación el 16 de mayo de 1994. Se 
realizaron muestreos mensuales en seis bancos ostrícolas 
representaƟ vos de la laguna por un periodo de un año, 
SepƟ embre 2012- Octubre 2013. La presencia de Cd se 
determinó por espectroscopía de absorción atómica en 
muestras secas de cuerpo blando y concha previa digesƟ ón 
ácida, encontrándose valores máximos de 6.75 mg/Kg en 
cuerpo blando y 1.5 mg/Kg en concha, valores que superan 
el LMP establecido por la NOM-SSA, 1993 a, b y c de 0.5 
mg/kg de Cd/ peso fresco de peces, crustáceos y moluscos. 
Los parámetros fi scoquímicos no guardan relación con la 
concentración de Cadmio encontrada en la almeja plana. 
Sin embargo se observan diferencias entre los siƟ os de 
muestreo.
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THE INVASIVE CORBICULA SPP. (BIVALVIA, CORBICULIDAE) 
IN SOUTH AMERICA: LINEAGES AND MORPHOLOGICAL 

PATTERNS
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The ability of exoƟ c species to respond to diff erent selecƟ ve 
pressures determines their geographic range and the 
invasion success. Originated from Asia, Corbicula spp. has 
been introduced in various conƟ nents including South 
America. Reports suggest that three species have been 
introduced in this conƟ nent: C. fl uminea, C. cf. fl uminalis 
and C. largillierƟ . However, due to phenotypic plasƟ city, 
species diff erenƟ aƟ on using morphological data is diffi  cult 
and oŌ en results in erroneous taxonomic determinaƟ on. 
Thus, this study evaluates the lineages of Corbicula and the 
morphological paƩ erns present in South America. Fragments 
of mtDNA, cytochrome oxidase subunit I were sequenced 
from Corbicula specimens obtained from disƟ nct sampling 
sites of Brazil and ArgenƟ na. Morphometric variaƟ on 
was analyzed with linear and geometric morphometrics 
with Principal Components Analysis (PCA). The number of 
haplotypes was esƟ mated in the program DnaSP and their 
relaƟ onships were analyzed with NETWOR with a Bayesian 
Inference in BEAST. We detected an extensive variaƟ on in 
the morphometric data. The PCA resulted in three groups: 
(G1) with wide morphological variaƟ on Form R/A, (G2) 
most similar to Form S/C and, (G3) most similar to Form IF 
(morphotype detected previously from the Iguassu Falls). 
We detected 74 haplotypes that match with haplotypes 
available on GenBank Bayesian Inference, detected three 
Clades: (1) matching European form R and American form 
A of C. fl uminea (FW5); (2) matching with European form S 
and American form C (FW17) of C. largillierƟ  and; (3) match 
with European form RIc and American form B of Corbicula 
sp. (FW4). The combined analysis indicates great congruence 
between morphometric and geneƟ c results and supports the 
great morphological variaƟ on of C. fl uminea shells.
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In 2011, the Smithsonian NaƟ onal Museum of Natural 
History (NMNH) acquired a collecƟ on of preserved mollusks 
and associated fi eld notes from the family of Daniel Bereza 
(1950-2007), formerly of the Academy of Natural Sciences in 
Philadelphia, Pennsylvania. These fi eld notes contain an entry 
for each collecƟ ng event, which include the localiƟ es of the 
collecƟ ng sites and lists of the species found. In January 2013, 
we began the process of accessioning this collecƟ on into 
the NMNH. We built a database of the collecƟ ng events by 
capturing the fi eld notes verbaƟ m, converƟ ng digital images 
of handwriƩ en notes to searchable text strings. We learned 
that the fi eld notes contain entries for over 700 collecƟ ng 
events between 1971 and 1984. We then normalized the 
collecƟ on event data into separate fi elds (collectors, state, 
county, water body, etc.) and georeferenced the localiƟ es. In 
January and March 2014, each specimen lot was idenƟ fi ed 
and prepared for incorporaƟ on into the NMNH catalog. The 
collecƟ on contained 66 freshwater mussel (Order Unionoida) 
species from 15 U.S. states and 28 freshwater mussel species 
from 4 Mexican states. Our primary research interest in the 
Bereza CollecƟ on is the freshwater mussels from México. 
In general, the freshwater mussels of Central America have 
been understudied. The curaƟ on of this collecƟ on will 
facilitate a long overdue revision of the Central American 
freshwater mussel fauna. We would like to thank Robert 
Hershler of the Smithsonian and the UEI grant from the 
College of LeƩ ers and Sciences, University of Wisconsin-
Stevens Point for funding this project. We would also like 
to thank Daniel Graf  of the University of Wisconsin-Stevens 
Point and Kevin Cummings  of the Illinois Natural History 
Survey for their support and guidance.
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GASTERÓPODOS DE AGUA DULCE DEL ESTADO DE 
MORELOS, MÉXICO
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La malacología conƟ nental mexicana Ɵ ene una historia muy 
reciente; los primeros malacólogos mexicanos dedicados a 
esta fauna surgieron a inicios de los 80�s. Anteriormente los 
moluscos conƟ nentales fueron estudiados principalmente 
por extranjeros (europeos y estadounidenses); explicando 
el incompleto inventario de la malacofauna conƟ nental. El 
estado de Morelos es ejemplo de las zonas que carecen de 
un listado actual, y solo están registradas algunas especies 
de gasterópodos, resultado de estudios esporádicos. Por tal 
moƟ vo se planteó como objeƟ vo de este estudio determinar 
y describir las especies de gasterópodos de agua dulce del 
estado de Morelos, generar información sobre el hábitat y 
distribución de cada especie registrada. Para esto, se visitaron 
y colectaron seis cuerpos de agua, tomando como variables 
un gradiente climáƟ co, el Ɵ po de ambiente (lóƟ co y lénƟ co) y 
la estacionalidad (lluvias y sequía). Como puntos de muestreo 
se tomaron el lago Zempoala en el municipio de Huitzilac y 
el río Coaxtepec en Tetela del Volcán, de clima templado; la 
barranca Atongo en el municipio de Tepoztlán y el mananƟ al 
Las Fuentes  en Jiutepec, de clima semicálido. Las Estacas 
en TlalƟ zapan y la presa Cruz Pintada en Tlaquiltenango, de 
clima cálido. Se colectaron once especies y siete familias, de 
las que ocho especies en cinco familias representan nuevos 
registros para la enƟ dad: Pyrgophorus 1, Pyrgophorus 
2, Tryonia 1 y Tryonia 2, (Hydrobiidae); Pseudosuccinea 
columella Say, 1817 (Lymnaeidae); Physa acuta Draparnaud, 
1805 (Physidae); Hebetancylus sp, (Ancylidae) y Pomacea 
fl agellata Say, 1827 (Ampullariidae), especie traslocada 
de su distribución original conocida en el Golfo de México 
a la verƟ ente del Pacífi co. En el clima cálido se presentó 
mayor diversidad con once especies. De acuerdo al Ɵ po 
de ambiente (lóƟ co y lénƟ co) se registraron 8 especies en 
ambos y comparten cinco. Para la estacionalidad en lluvias se 
colectaron nueve especies y en sequía once.
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ESTIMACIÓN DE LA DENSIDADE DE POBLACIÓN DEL 
CARACOL MORADO PLICOPURPURA PANSA ΈGOULD, 

1853Ή, EN LA COSTA DEL BÁLSAMO, EL SALVADOR, CON 
UNA RESEÑA HISTORICA DE LA EXPLOTACIÓN DE SU 

TINTA
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El caracol púrpura, Plicopurpura pansa es una especie que 
habita en las costas rocosas del Pacífi co Tropical Este. La Ɵ nta 
que produce ha sido un valioso recurso desde Ɵ empos pre 
colombinos por varias culturas autóctonas de América. En El 
Salvador, América Central, la explotación de este recurso se 
llevó a cabo hasta la década de los 50s con el propósito de 
comercializar los texƟ les teñidos con la población indígena de 
Guatemala, los cuales apreciaban mucho el color obtenido de 
esta manera natural, en sus tradiciones. El objeƟ vo de esta 
invesƟ gación es el de evaluar la población de caracol púrpura, 
en las costa de salvadoreña de El Bálsamo, la misma en la 
cual se dio tradicionalmente la explotación de este recurso 
durante la primera mitad del siglo XX, para poder esƟ mar la 
posibilidad de una posible explotación de este recurso por la 
población local. 

ESTIMATION OF THE POPULATION DENSITY OF THE 
PURPLE DYE SNAIL PLICOPURPURA PANSA ΈGOULD 

1853Ή, ON THE BALSAMO SHORE, EL SALVADOR, WITH 
AN HISTORICAL RESEARCH OF ITS DYE EXPLOITATION

The purple dye snail, Plicopurpura pansa is a conspicuous 
rocky-shore specie of the Tropical Eastern Pacifi c. The dye 
it produces has been used as a valuable resource since 
pre-Columbian Ɵ mes by most of the indigenous cultures in 
America. In El Salvador, Central America, the exploitaƟ on 
of that resource took place Ɵ ll the 50´s decade in order to 
market the dyed texƟ les with the Guatemalan indigenous 
populaƟ on, whom appreciate the color obtained on their 
tradiƟ ons. The advent of arƟ fi cial dyes ended this tradiƟ on. 
The goal of this research is to evaluate the populaƟ ons of 
P. pansa on the rocky shore of El Balsamo, the same place 
in which the exploitaƟ on took place during the XX century, 
in order to calculate a new possible exploitaƟ on, as a work 
source.
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RELOCATION AND MONITORING OF THE PURPLE 
DYE SNAIL PLICOPURPURA PANSA ΈGOULD 1853Ή, 

LOCATED IN THE TEPALCATES CHANNEL BREAKWATERS, 
MANZANILLO COLIMA, MÉXICO
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During the 1980’s the snail underwent exploitaƟ on in Mexico 
by a Japanese company that used the dye in the manufacture 
of tradiƟ onal kimonos. That fact caused a high mortality due 
to the unsustainable methods used to extract the dye. The 
snail is now under special protecƟ on by the Mexican law, 
since 1988. 
During the expansion works for the Tepalcates canal 
developed by the Mexican electricity company Comisión 
Federal de Electricidad, on the Manzanillo II Power StaƟ on, 
the staff  of its Environmental Studies Department, located 
and removed a total of 1539 specimens of P. pansa from the 
breakwaters in demoliƟ on to the ones under construcƟ on. 
AŌ er that, the new populaƟ on established in the new 
breakwater was monitored in aspects of the calculaƟ on of its 
populaƟ on, counƟ ng individuals in copulaƟ on, egg masses 
and recruits. The populaƟ on density of the species that 
consƟ tute the diet of P. Pansa was also calculated. Data on 
food habits and seasons of their diff erent stages in its life 
cycle were also taken.
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The nudibranch genera Doridoxa and Bathydoris have in the 
past been placed at varying posiƟ ons along the nudibranch 
phylogeny. First as sister to each other within a group called 
Gnathodoridacea, which was sister to the rest of the dorids. 
Later Bathydoris was placed as sister to the dorids within 
a group called Euctenidiacea, and Doridoxa was placed as 
sister to Euctenidiacea. More recently Doridoxa has been 
placed as sister to the cladobranchs. All these hypotheses 
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were based on morphological characters alone, due in 
part to the unavailability of DNA sequencing technology 
(for older studies) and to a lack of ethanol preserved 
specimens from either group. For the present study we 
had access to representaƟ ve specimens that yielded clean, 
usable mitochondrial gene sequences (CO1 and 16S) and a 
nuclear gene (H3) for use in phylogeneƟ c analysis. The goal 
of this study is to use molecular data to build a phylogeny 
of nudibranchs to resolve the long-standing controversy 
surrounding the phylogeneƟ c placement of Doridoxa and 
Bathydoris.
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The recent energy demand in developing countries, in 
parƟ cular Brazil, encouraged the construcƟ on of numerous 
reservoirs that along with the change in the landscape 
by deforestaƟ on, agriculture and periodical burnings has 
caused changes in water courses that threatens the naƟ ve 
freshwater bivalve molluscs in South America. Seeking 
eff orts for the conservaƟ on and preservaƟ on of these 
fauna, thirteen Malacologists represenƟ ng most part of the 
South American countries formed a themaƟ c Research Net 
(Freshwater Bivalve of South America - BIVAS) aiming to 
strength the knowledge and conservaƟ ons of limnic bivalves. 
Since 2011, an inventory on malacological collecƟ ons and 
an intensive review of literature permiƩ ed the record of 
168 naƟ ve freshwater bivalves and fi ve invasive species 
for 52 hydrographic regions in South America. The fi rst 
result was the idenfi caƟ on of high species richness areas 
such as the South AtlanƟ c, Uruguay, Paraguay, and Amazon 
Brazilian hydrographic regions. However, not only should 
the richness be considered to be a criterion for prioriƟ zing 
areas for conservaƟ on, but also the phylogeneƟ c diversity 
of communiƟ es engaged in environmental services relevant 
to maintenance of aquaƟ c ecosystem. Among other acƟ ons 
BIVAS include: implemenƟ ng a virtual network integraƟ ng 
researchers and South American insƟ tuƟ ons, the elaboraƟ on 
of a Catalogue of bivalve species from South America, 
promoƟ ng the disclosure of events focusing conservaƟ on 
acƟ ons and draŌ ing documents to government agencies 
responsible for environmental conservaƟ on in South 
America.
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INCUBACIÓN EMBRIONARIA EN OSTREA CHILENSIS: 
RELACIÓN MADRE-EMBRIÓN
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La incubación materna es un modo de reproducción que 
genera inmovilidad de los embriones en el interior de 
estructuras especializadas. En ciertos bivalvos, los embriones 
nadan libremente en el área de incubación. Ellos se asocian 
con las branquiales, lo que puede impactar en el proceso de 
fi ltración materno. Ostrea chilensis incuba sus embriones 
en la cavidad paleal durante 8 semanas. Los embriones y 
el alimento, se mueven usando como ruta de transporte el 
sistema branquial materno. Esto evidencia que la madre debe 
lidiar con los embriones incubados y con las perturbaciones 



Annual Report, Volume 47 91

que ellos generen en el proceso de alimentación.
En la presente invesƟ gación se idenƟ fi ca la respuesta 
materna, frente a la presencia de embriones y a la colecta 
de parơ culas en la cavidad incubatoria, considerando que la 
branquia y los palpos bucales se involucran a estos procesos. 
Se realizaron observaciones endoscópicas de la cavidad palial 
materna. Se cuanƟ fi co el uso de los canales branquiales y 
la velocidad de transporte del alimento y de los embriones 
(temprano y avanzado). Los resultados indican que los 
canales ventrales (CV) y dorsales (CD) mueven embriones 
y parơ culas hacia la región anterior, pero con velocidades 
diferenciadas, según la condición reproducƟ va de la hembra. 
Los embriones se mueven principalmente por el CD y con 
mayor velocidad que en el CV. El transporte del alimento, 
se hace mayoritariamente por el CV. La velocidad de las 
parơ culas es mayor en el CD. Los embriones se acumulan 
en la región de los palpos y las madres, mediante una 
contracorriente, los redistribuyen hacia la región distal. El 
uso de los canales en el transporte de los embriones, parece 
explicar las bajas tasas de aclaramiento de las hembras 
incubadoras. Las madres y no los embriones, manejarían 
el patrón de circulación embrionario dentro de la cavidad 
incubatoria. Financiado Fondecyt-Chile 1141052.
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Currently, taxonomy is an area of biology where the number 
of researchers has been decreasing, a component of the 
so-called “taxonomic impediment”. This fact is arising in part 
as consequence of taxonomy’s subjecƟ vity, especially, about 
species concept and descripƟ ons of them, mainly based on 
the morphology. Geometric morphometric (GM) deals with 
quanƟ taƟ ve traits and can supply alternaƟ ve informaƟ on 
to increase taxonomic resoluƟ on of a parƟ cular group. 
Landmark-based GM was choosing to compare homologues 
points in all individuals for each Macoma species analyzed 
in this work. The purposes of this study were: 1) to describe 
shell shape of six Macoma species performing a GM analysis 
based on 14 landmarks of the right valve; 2) to test whether 
geometric shape retains taxonomic informaƟ on and can 
eff ecƟ vely discriminate bivalve species. In the Brazilian 
coast occurs ten species of genus Macoma, six of which 
were analyzed here, sampled from populaƟ ons of Sao Paulo 
State: Macoma biota (Arruda&Domaneschi, 2005), M. 
constricta (Bruguière, 1792), M. cleryana (D’Orbigny, 1846), 
M. uruguayensis (E. A. Smith, 1885), M. brevifrons (Say, 1834) 
and M. tageliformes, Dall, 1900. According to results, the GM 

methods were effi  cient because it clearly can discriminate 
the species. The MANOVA from the “scores” of ParƟ al 
DeformaƟ on of each specimen indicated highly signifi cant 
diff erences among species (Wilks’lambda = 0.000307, F = 
16.46094, p <0.0001). The discriminant funcƟ on correctly 
classifi ed around 97% of cases, reaching 100% for M. biota, 
M. constricta, M. tageliformes and M. uruguayensis. The 
morphology variaƟ on represented by the fi rst three canonical 
axes revealed that the most signifi cant changes among 
species are related to valve shape (oval or sub ellipƟ cal), 
posiƟ on of anterior adductor muscle scar (dorsal or ventral), 
intersecƟ on of pallial sinus with pallial line (median-anterior 
or posterior) and the most ventral point of ventral margin 
(anterior or median).
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The Seri people have lived on the eastern shore of the Gulf 
of California for perhaps millennia, and retain extensive 
knowledge of the area’s natural history. Mollusks, especially 
those found interƟ dally, were well known. Shells on a Desert 
Shore (2014) presents more than 150 species, a majority of 
which are recognized by Seri names. 
Besides being heavily consumed, mollusk shells were 
extensively used by the Seris, clearly evidenced in extensive 
shell middens both on shore and in interior desert areas. The 
shells were used as vessels, utensils, and tools; they were 
also used in magic, as medicine and in recreaƟ on. 
Large shells, such as that of Laevicardium elatum, were 
important, as they are abundant in the area, durable, and 
easily transported. The shell was used as a container for food 
or face paint, as a digging tool and dipper, among other more 
disƟ nct and personal uses.
Smaller shells, such as that of the common mussel Modiolus 
capax were used as spoons or as knives for butchering meat. 
Others served as scrapers and augers.
Some shells were used medicinally, toasted and ground into a 
powder for healing skin erupƟ ons.
Shells of certain snails were used as amulets, hung around 
a young child’s neck for protecƟ on from malevolent spirits. 
Others were placed in boats for good luck in hunƟ ng and 
fi shing.
Clamshells were used in throwing games; the shells of some 
snails were used in gambling games or as toys.
As tradiƟ onal Seri knowledge is rapidly disappearing, such 
informaƟ on about shells, and their names as well, is being 
lost. The recording of Seri knowledge over the last sixty 
years provides a unique glimpse today at how past Gulf of 
California peoples used the resources found there.
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Atrina maura es un bivalvo lamelibranquio de la familia 
Pinnidae, se distribuye desde Baja California hasta el sur 
de Perú. Son organismos enterradores, fi ltradores y por lo 
tanto buenos indicadores de las condiciones ambientales, 
llegan a medir hasta 37cm de longitud. El órgano respiratorio 
y fi ltrador, está formado por las branquias o ctenidios; 
su estructura es simple y por tanto estos organismos 
son altamente dependientes de las corrientes para su 
alimentación omnívora. Su importancia económica, es 
debida a las cualidades gastronómicas del musculo aductor 
o callo que se coƟ za a precios altos, esto puede llevar a su 
desaparición en zonas del Pacífi co Mexicano. Existen trabajos 
en otros bivalvos, pero a la fecha no se han encontrado 
estudios ultraestructurales de la branquia, por lo que este 
trabajo contribuirá al estudio de su biología. Se colectaron 
ejemplares en la laguna costera de Ensenada, Baja California 
Sur (24°06´-24°11´N y 110°19´-110°26O) para realizar el 
análisis ultraestructural con microscopia de transmisión. 
Las branquias presentan forma de hojas alargadas de color 
café claro, en número de cuatro y colocadas en pares a 
cada lado del organismo. Ultraestructuralmente forman 
pliegues compuestos por un epitelio cilíndrico simple 
con tres Ɵ pos de células: las primeras con mitocondrias, 
gránulos electrondensos y cilios largos, las segundas con 
microvellosidades, abundantes mitocondrias y gránulos 
electrondensos, y las ulƟ mas con cilios, microvellosidades, 
vacuolas, mitocondrias y gránulos electrondensos; éstas 
descansan sobre una membrana basal fi na; y se conƟ núan 
con las criptas consƟ tuidas por epitelio cubico simple con 
microvellosidades o cilios, éstas descansan sobre una 
membrana basal evidente a conƟ nuación se encuentra 
tejido conjunƟ vo y hemocitos en transito con abundantes 
gránulos. La presencia de estas estructuras se relaciona con 
las diferencias en la capacidad de selección preingesƟ va, 
siendo afectadas por lo tanto por las altas concentraciones de 

parơ culas inertes, presentes en el fondo marino.
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Illex coindeƟ i is an ommastrephid squid distributed through 
the Mediterranean Sea, Eastern AtlanƟ c (from the south 
of Britain to Namibia) and the Western AtlanƟ c (Caribbean, 
Gulf of México and Straits of Florida). It is one of the most 
abundant squid species in the by-catch of diff erent fi sheries 
in the Mediterranean. In the Western Mediterranean this 
species plays an important ecological role as a trophic resource 
of fi sh, marine mammals and other squids, and also as acƟ ve 
predator of a wide range of fi sh, crustaceans and molluscs. In 
this study, we determined the trophic ecology of I. coindeƟ i in 
a wider range of size classes than in previous studies, aiming to 
gain a beƩ er understand of its ecological role in the ecosystem 
of the Northwestern Mediterranean Sea. Feeding habits were 
determined by combining stomach content and stable isotopic 
analysis from individuals collected during all the year. Our 
results showed that I. coindeƟ i included 40 diff erent taxa in its 
diet, being the crustaceans Pasiphaea sivado and Plesionika sp., 
other squids (Teuthida), mesopelagic fi shes and Myctophids, 
and Amphipoda species, the main prey items according to the 
index of relaƟ ve importance (%IRI). In summer fi sh species 
were the main prey group, whereas in winter I. coindeƫ   prey 
mainly on crustaceans, in parƟ cular the shrimp Pasiphaea 
sivado. We also found diff erences in diet between small and 
large individuals. Specifi cally, small-size individuals fed mainly 
on Pasiphaea sivado whereas large-size individuals fed mainly 
on Anchylomera blossevillei and other Amphipoda. Isotopic 
results indicated a similar paƩ ern to the stomach content. 
Isotopic values changed during the year and in overall δ15N 
values were higher for larger-size individuals than small-size 
ones, suggesƟ ng that small-size individuals exploited prey of 
low trophic level. In conclusion, this study revealed that the 
feeding habits of I. coindeƟ i vary according to the size of the 
individuals and the season probably associated to a trophic 
compeƟ Ɵ on and prey availability, respecƟ vely.
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Se realizó un estudio de la fauna malacológica asociada a los 
arrastres de camarón rosado (Farfantepenaeus duorarum, 
F. brasiliensis y F noƟ alis) en la Ría de Celestún, Yucatán. Los 
ejemplares fueron capturados en siete muestreos de agosto 
a noviembre del 2011, uƟ lizando una red Ɵ po Renfro en dos 
estaciones de muestreo localizadas en la zona media de la 
ría, cuyas coordenadas fueron: Estación 1 (Bombita) 90.384° 
W - 20.841° N y Estación 2 (Holbax) 90.388° W - 20.824° N. 
Las muestras fueron fi jadas en formol al 10% y tamizadas con 
la fi nalidad de diferenciar entre moluscos y micromoluscos 
de la zona. Se capturaron 207 individuos de Farfantepenaeus 
sp, encontrándose asociados hasta el momento un total 
de 376 organismos pertenecientes al Phyllum Mollusca, los 
cuales se encuentran contenidos en dos clases: Bivalva y 
Gastropoda, distribuidos en 21 especies (15 gasterópodos y 
6 bivalvos) y 13 familias de Clase Gastropoda y 4 familias de 
la Clase Bivalva. Las especies más abundantes fueron: Astyris 
mulƟ lineata, LiƩ oridinops sp, y PeƟ Ɵ lla crosseana para los 
gasterópodos y Parasarte triqueta, Anomalocardia auberiana 
y Tlagelus plebius para bivalvos.
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The fi shery of octopus with the use of unbaited pots has 
been carried out in the Coast of Itarema County, State of 
Ceará, Northeast Brazil, an area of occurrence of Octopus 
insularis. The objecƟ ve of this study was to invesƟ gate the 

mollusk species preyed by Octopus insularis in the area 
through the study of the mollusk shells found inside the pots 
used in the octopus fi shery. 
In the present study, the species found inside the octopus 
pots were mainly gastropods and bivalves. In the pots it 
was found 48 species of mollusks, being 35 species and 
21 families of gastropods and 13 species and 7 families of 
bivalves. The most representaƟ ve family of Gastropoda was 
Strombidae (four species found – Strombus pugilis, Aliger 
costatus, Aliger gallus e Eustrombus goliath). In Bivalvia, 
Veneridae was the most representaƟ ve family with four 
species (Callista maculata, Chione phaphia, Ventricolaria 
rigida e Dosinia concentrica). Octopus insularis is a generalist, 
preying in a large number of species.
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Microsatellite markers are DNA sequences with 2-5 
nucleoƟ de repeats useful for populaƟ on geneƟ cs studies 
and parentage assessment, of which tetranucleoƟ de repeats 
have shown adequate levels of polymorphism and clear 
genotyping paƩ erns. Microsatellites were development for 
the green abalone HalioƟ s fulgens via 454 high-throughtput 
sequencing. Primers for PCR amplifi caƟ on were designed for 
a set of 80 tetranucleoƟ de loci. Twenty-four microsatellite 
loci potenƟ ally useful in geneƟ c analysis were obtained, from 
which 12 polymorphic loci have been characterized in a wild 
populaƟ on sample (N=59). From these, 11 are considered 
useful in paternity analysis and populaƟ on studies due 
to their high polymorphism (number of alleles: 6-16; HE: 
0.73-0.91; PIC: 0.69-0.90) and because they were in Hardy-
Weinberg equilibrium (EHW). To increase the number of 
available loci, the other 12 microsatellites are being tested for 
polymorphism and HWE.
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The green abalone HalioƟ s fulgens is a marine gastropod 
mollusk in México with a high demand in the internaƟ onal 
market. Its fi shery has historically suff ered a signifi cant 
decline in capture rate. Thus, it is necessary to conƟ nue 
research and current management programs to ensure 
its recovery. For these, it is necessary to have a beƩ er 
understanding of recruitment on defi ned spaƟ al scales, 
which depends on the larval dynamics and connecƟ vity 
among reefs (given by the levels of retenƟ on and dispersal). 
The objecƟ ve of this work was esƟ mate the proporƟ on of 
green abalone larval retenƟ on in two sites on the western 
coast of Baja California Sur, using microsatellite markers in 
paternity analysis. The larval retenƟ on was esƟ mated by the 
proporƟ on of juveniles geneƟ cally assigned to the possible 
parents in the same site by parentage assessment using 
CERVUS 3.0. The larval retenƟ on was 3.7-12.5% in the scale 
from tens to hundreds of meters (30-120 m). Thus, at this 
scale self-recruitment occurs both on reefs in the subliƩ oral 
and interƟ dal zones in a lower proporƟ on compared to 
the recruitment from outside the collecƟ on area. Larvae 
produced from adults in the subliƩ oral zone can seƩ le in the 
interƟ dal zone. The use of microsatellite markers is feasible in 
paternity analysis to evaluate whether or not larval retenƟ on 
exists in a specifi c reef and also to determine in what scales 
self-recruitment takes place.
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Currently, it is considered a priority to increase our 
knowledge about the marine biodiversity of México. There 
are very few papers about the marine snails of the genus 
Conus in the coast of the Mexican Pacifi c. The exisƟ ng 
papers consists of taxonomic lisƟ ngs which is only include 
the presence or absence of a current species. And even then 
there is no paper for the coast of Jalisco, in which populaƟ on 
and ecological aspects are taken in to consideraƟ on about 
a determined species of Conus. Therefore this study has as 
objecƟ ve to understand the current state of Conus princeps 
populaƟ ons in the coast of Jalisco, Mexican east Pacifi c, 
which will allow increasing the knowledge of a group of snails 
with neurotoxical potenƟ al, due to the poisons that they 
produce and use in their feeding and defense process. There 
has been sampling for the direct search of organism in the 
rocky interƟ dal and sub Ɵ dal areas, in 13 selected staƟ ons 
from Point Graham  in the Bay of Navidad to Pajarera Island 
in the Bay of Chamela. There were used Scuba diving and 
snorkeling. Each one of the areas was georeferenced and 
for each captured organism there was registered biometric 
and geo-localitaƟ on data. DistribuƟ on analyses were made, 
including abundance, relaƟ ve density and substratum and 
depth associaƟ on. A total of 180 organisms were obtained 
of Conus princeps. The Morista index (Id) indicates that the 
populaƟ on of C. princeps presents an aggregated distribuƟ on. 
There were observed organisms with sizes from 23 to 77 mm 
of total length and an average size of 43 mm. It was observed 
that C. princeps is distributed on rocks with algae and in its 
primarily found at depths from 0 to 5 meters.
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Pearl oysters represent for Mexico an important natural 
resource which must be exploited in a sustainable way. 
However, non-controlled exploitaƟ on and the scarcity of 
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studies on the biology and ecology of these species are 
some causes that have hampered the recovery of the 
natural populaƟ ons. The morphometric relaƟ onships are a 
fi rst and fundamental step for the adequate understanding 
of the populaƟ ons in order to aƩ ain a sustainable use and 
exploitaƟ on as is the case of Pinctada mazatlanica (Hanley, 
1856) at Puerto Angel, Oaxaca. As a part of a wider study on 
reproducƟ on, monthly samplings from August 2013 to date 
were carried out in several localiƟ es at the rocky litoral in the 
viciniƟ es of Puerto Angel. The specimens were maintained 
in a cryogenic mix (salt and ice) and transported to the 
laboratory where from 20 to 30 individuals were measured 
(height, total and width lengths), weighted (total, soŌ  parts, 
foot, digesƟ ve gland and gonad weights) and dissected. 
As a preliminary result, a general trend towards negaƟ ve 
allometric growth was observed in most of the morphometric 
relaƟ onships registered.
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Se analizaron algunos aspectos de la biología reproducƟ va 
de Pteria sterna, a parƟ r de 10 a 20 ejemplares silvestres 
recolectados mensualmente por personal de PRONATURA 
(mayo de 2007 a febrero 2008), en Bahía de Los Ángeles, 
Golfo de California, México en un Centro de AcƟ vidad 
Biológica. De cada individuo se procesaron histológicamente 
secciones de tejido gonadal, para caracterizar el ciclo 
reproducƟ vo a parƟ r de cinco estadios (indiferenciado, 
desarrollo, madurez, desove y posdesove). Además se midió 
el diámetro de los ovocitos (DO) y el porcentaje de área 
folicular (PAF) como indicadores de la acƟ vidad reproducƟ va. 
Se analizaron 234 individuos (114 hembras, 109 machos, 
8 indiferenciados y 3 hermafroditas) sin que hubiera 
diferencias signifi caƟ vas entre la proporción sexual total: 
0.96 M: 1 H (χc

2= 0.06; P > 0.05). La acƟ vidad reproducƟ va 
de P. sterna fue conƟ nua con desoves polimodales presentes 
de junio 2007 a febrero 2008, con mayores picos en enero 
2008 y febrero 2008 lo que podría estar relacionado con 
la alta disponibilidad de alimento en la zona de estudio. 
El PAF resultó ser un adecuado indicador cuanƟ taƟ vo de 
la acƟ vidad reproducƟ va, con valores más altos en los 
meses con individuos maduros (octubre 2007 y diciembre 
2008) y con una disminución directamente relacionada 

con el desove. El DO no presentó una tendencia clara al 
contrastarlo con el ciclo reproducƟ vo, resultado del patrón 
reproducƟ vo asincrónico de la especie. La talla de primera 
madurez sexual de los machos analizados fue de 6.3 cm 
de altura de la concha (AC) y 7.5 cm AC para las hembras. 
Evidencia histológica junto con el análisis de tallas corroboran 
que P. sterna es una especie protándrica, encontrando 
signifi caƟ vamente más machos que hembras en individuos 
pequeños (< 6.1 cm AC) mientras que en tallas grandes (> 8.0 
cm AC) se encontraron signifi caƟ vamente más hembras que 
machos (P < 0.05).
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SEA SLUGS OF KOMODOS, INDONESIA

Michael D. Miller 
mdmiller@cts.com

A fi Ō een-minute video will be presented based on a two-
week trip to the Komodos-South Rinca region of Indonesia 
in September 2013. Trip was undertaken with the goal of 
encountering and taking video of Melibe colemani, a recently 
described bizarre member of the Thetydidae family. This 
mission was accomplished along with the recorded behavior 
of other sea slugs encountered during this once in a lifeƟ me 
voyage.
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HISTOLOGY OF THE BUCCAL MASS IN FIVE TERRESTRIAL 
GASTROPODS
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The knowledge about EgypƟ an terrestrial gastropods (slugs 
and snails) is sƟ ll fragmentary and limited informaƟ on 
available about their histology. Thus, the present study is an 
aƩ empt to fulfi ll the diff erent gaps in their histological and 
morphological studies. In these studies, liƩ le aƩ enƟ on has 
been paid to the histology of the buccal mass, including jaw 
and radula, which is essenƟ al for the feeding funcƟ on. 
These studies detailed with morphological descripƟ on of 
jaw and radula in the two slugs species Deroceras laeve 
(Müller) and Limax fl avus (Linnaeus) together with the three 
land snails Cochlicella acuta (Müller), Eobania vermiculata 
(Müller) and Monacha cartusiana (Müller), which are 
dominate in the EgypƟ an agro-system.
Deroceras laeve and L. fl avus have a single jaw with middle 
rib and diff er in its shape and size, while the radula formula 
was (25 + 13 + C + 13 + 25) X 125 for the former species and 
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(25 + 32 + C + 32 + 25) X 164 for the laƩ er one.
Diff erenƟ aƟ ons were cleared between the jaw of the snail 
species in both color and ribs.
In C. acuta is yellow orange to dark brown with striaƟ ons 
and 8 – 9 ribs, E. vermiculata has a large dark brown jaw 
with 5 ribs, while it crescent pale to dark brown with 11 - 
18 ribs in M. cartusiana. On the other hand, the formula 
of these species is (13 + 17 + C + 17 + 13) X 168 for the 
former species, (33 + 23 + C + 23 + 33) X 186 for the second 
one, while it was (10 + 15 + C + 15 + 10) X 170 for the third 
species respecƟ vely.
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Existen pocos trabajos para el sur del pacífi co mexicano 
que aborden a los opistobranquios como objeƟ vo principal 
por lo que aún existe un gran vacío en el conocimiento 
con respecto a estos. De la literatura consultada hasta 
el momento, para Guerrero sólo se ha encontrado dos 
trabajos, uno que no hace mención de la distribución de 
los organismos de manera local sino que sólo los registra 
para el todo el estado, el otro del 2012, que trabaja cuatro 
localidades de Acapulco diferentes a las de este estudio. 
Este trabajo pretende describir la composición comunitaria 
de los opistobranquios, así como realizar el primer listado 
de especies para la localidad de playa Caleta en Acapulco, 
Guerrero. Para esto se llevó a cabo un muestreo de 105 
horas/hombre mediante buceo SCUBA, en el que se realizó 
tanto muestreo directo como indirecto. Se idenƟ fi caron 
un total 197 individuos pertenecientes a 4 ordenes, 10 
familias y 21 especies diferentes, mas dos organismos 
que no pudieron ser idenƟ fi cados. De estos, 4 son nuevos 
registros para Acapulco, y no se obtuvieron nuevos registros 
para Guerrero ó México. Tomando en cuenta este trabajo 
y el realizado en otras localidades de Acapulco, se puede 
observar que la riqueza de este grupo parece ser muy alta 

ya que se observa un gran número de especies en un área 
relaƟ vamente pequeña. Para conocer mejor esta peculiar 
fauna lo que hace falta es establecer programas de muestreo 
con las siguientes caracterísƟ cas: tomar en cuenta el uso del 
Buceo SCUBA como un buen recurso para facilitar la recolecta 
de especímenes y de muestras, ya que se obtuvieron mayor 
numero de organismos en menor Ɵ empo en comparación 
con un muestreo a baja profundidad y mediante buceo libre, 
así como, aplicar tanto muestreo directo como muestreo 
indirecto revisando muestras de diferentes sustratos.

OPISTHOBRANCH RICHNES (GASTROPODA: 
HETEROBRANCHIA) IN CALETA, ACAPULCO

There are few papers focusing on the opisthobranchs from 
the southern Pacifi c coast of Mexico. Thus, there is a large 
gap in knowledge of these organisms. As far as we know, 
for the state of Guerrero there are only two studies availale, 
one that does not address the distribuƟ on of organisms 
locally but only provides records for the enƟ re state, and the 
other in 2012, focusing on four locaƟ ons in Acapulco, which 
are diff erent from the present study. This project aims to 
describe the community composiƟ on of opisthobranchs and 
produce the fi rst list of species from Playa Caleta in Acapulco, 
Guerrero. For this we conducted a sampling of 105 man hrs 
by SCUBA diving, which was performed both by direct and 
indirect sampling. A total of 197 individuals belonging to 
four orders, 10 families and 21 species, plus two specimens 
that could not be idenƟ fi ed were found. Of these, 4 are new 
records for Acapulco and for Guerrero, but no new records 
for the country were obtained. Taking into account the 
results of this study and the previous one conducted in other 
locaƟ ons in Acapulco, we can observe that the diversity of 
this group seems to be very high since a large number of 
species were observed in a relaƟ vely small area. To beƩ er 
understand this peculiar fauna it is necessary to establish 
sampling programs with the following characterisƟ cs: the 
use of SCUBA diving as a good technique to facilitate the 
collecƟ on of specimens and samples, as greater numbers of 
organisms were obtained in less Ɵ me compared with shallow 
snorkeling and apply both direct and indirect sampling 
including diff erent substrates.
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The Pacifi c geoduck clam (Panopea generosa) is a 
hiatellid bivalve. At present, it is an important resource 
of northwestern coast of Baja California, México. Its 
fi sheries began approximately 15 years ago. To prevent the 
reducƟ on of natural beds, some laboratories are producing 
geoduck seed through aquaculture to introduce these at 
depopulated areas. However, there are few publicaƟ ons 
about Panopea generosa larval development and the 
use of mixed microalgae diets for feeding of this species. 
The objecƟ ve of this study was to evaluate the eff ect 
of monospecifi c and mixed diets of Isochrysis sp. and 
Chaetoceros calcitrans on growth and survival of larval 
geoduck clam (Panopea generosa). Samples were taken every 
two days unƟ l metamorphosis to evaluate survival and larval 
growth. In addiƟ on, samples were taken of Isochrysis sp., 
Chaetoceros calcitrans to evaluate cell density, dry weight 
and proximal composiƟ on of the diets. Our results showed 
that Isochrysis sp. had higher ash free dry weight (AFDW), 
proteins, carbohydrates and lipids that C. calcitrans and 
mixed diet. The survival observed at day 23 was 37% with a 
mixed diet, followed by Isochrysis sp. (26%) and C. calcitrans 
(4%). Nevertheless, there were not signifi cant diff erences in 
larval survival between mixed microalgae and monospecifi c 
Isochrysis sp. diets. On other hand, signifi cant diff erences 
were found in larval length (anterior posterior axis) among 
treatments. Always was observed that larvae fed with C. 
calcitrans registered growth less than that fed with Isochrysis 
sp. and mixed diet. Therefore, it is suggested that mixed 
diet can be used in the industry of aquaculture to improve 
Panopea generosa larval survival.
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In the Mexican western coast a high percentage of the 
demand for fi shing resources is concentrated in the bivalve 
mollusks. The giant clam Panopea generosa is considered 
a potenƟ ally exploitable resource with high commercial 
value. This species is distributed from the north of the 
Pacifi c of Canada, the United States of America to South Baja 
California, México. Due to the lack of biological informaƟ on 
and to the increasing demand mainly for exportaƟ on, it has 
being established as the study objecƟ ve of this research 
the characterizaƟ on of the reproducƟ ve cycle by means of 
the histological analysis of the gonad and the comparison 
of gonadic maturity phases with the organism’s sizes to 
establish the reproducƟ on size. The clams were collected 
from September 2005 to September 2006 in Magdalena 
Bay at Baja California Sur. In order to select a subsample 
for histological study, the analysis of frequency of sizes 
and weights of the total of organisms was made by means 
of kernel density esƟ mators with the bandwidth from the 
Silverman mulƟ modality test. The frequency esƟ mators 
obtained with a signifi cant number of modes per month 
permiƩ ed the characterizaƟ on of Gaussian components by 
BhaƩ acharya method. ConsecuƟ vely the visceral mass was 
extracted and fi xed to carry out the histological analysis 
technique. With the histological analysis fi ve phases of 
development were observed: undiff erenƟ ated (September 
and October), developing (November and December), ripe 
(January, February and March), parƟ ally spawned (April and 
May) and spent (June, July and August). This stage sequence 
is in agreement with the climaƟ c seasons: autumn (A), winter 
(W), spring (SP) and summer (SM) indicaƟ ng the growth (A 
and W), reproducƟ on (SP) and recruitment (SM) periods 
respecƟ vely.
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TUBERCULOSA Y ANADARA SIMILIS (MOLLUSCA: ARCIDAE) 
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Elba Mora  Sánchez  1, 2 y Luis Flores  1

1InsƟ tuto Nacional de Pesca, Letamendi 102 y la Ría, 
Guayaquil, Ecuador; emora@insƟ tutopesca.gob.ec; lfl ores@

insƟ tutopesca.gob.ec
2Escuela de Biología, Facultad de Ciencias Naturales, 

Universidad de Guayaquil (Campus Mapasingue), Av. Raúl 
Gómez  Lince s/n y Av. Juan Tanca Marengo

Se estudió la densidad y estructura poblacional de las 
especies Anadara tuberculosa y Anadara similis en el 
ecosistema manglar del Archipiélago de Jambelí (AJ) durante 
los años 2006-2007 y 2009, y su relación con indicadores 
pesqueros [tasa de captura (CPUE) y esfuerzo de pesca] 
obtenidos a través de la pesquería artesanal de este recurso. 
En los principales siƟ os de extracción del AJ se muestreo al 
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azar un área de 300 m-2. El área de muestreo se estraƟ fi có en 
tres niveles paralelos a la línea de bajamarea y se realizaron 
cuadrantes de 1m-2 en cada estrato. Los resultados mostraron 
que A. tuberculosa es más abundante (1.43 ind m-2) que 
A. similis (0.47 ind m-2). Una importante disminución en 
la densidad de conchas se observó entre el 2006 al 2009 
(43 al84%) para el AJ. Además, se encontraron diferencias 
signifi caƟ vas en las densidades a escala espacial.A escala de 
puerto a estructura de talla, no mostró cambios signifi caƟ vos; 
mientras que a escala de esteros, las diferencias fueron 
muy signifi caƟ vas. El mayor número de individuos en A. 
tuberculosa se concentró entre los 35-40 mm y en A. similis 
entre los 40-45 mm. Sin embargo, un alto porcentaje de 
ejemplares de tallas no comerciales [(55 al 76%)<45 mm]
fue observado en el estudio. Se postula que el incremento 
del esfuerzo de pesca registrado entre los años 2003 y 2005 
incidió en la disminución de conchas en el AJ. Por lo tanto, se 
espera para los próximos años una reducciónen el esfuerzo 
de pesca debido a la poca disponibilidad del recurso en su 
medio natural, lo cual se refl eja en la tasa de captura por 
conchero. Esta situación da evidencia de la vulnerabilidad del 
recurso y el fuerte impacto que se está ejerciendo sobre las 
dos especies en el AJ.
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The holoplanktonic molluscs spend their enƟ re life cycle in 
the water column. They are classifi ed within two informal 
groups: the superfamily Pterotracheoidea (Heteropods) in 
the Architaenioglossa, and the clades Thecosomata and 
Gymnosomata (Pteropods) in the Opisthobranchia. The Gulf 
of Tehuantepec is one of the most producƟ ve ecosystems 
in the Eastern Tropical Pacifi c and its high diversity is due to 
the oceanographic processes and the resulƟ ng ecological 
condiƟ ons. Nevertheless, it is one of the regions with 
the scarcest monitoring of oceanographic condiƟ ons in 
México. This is the fi rst study regarding the distribuƟ on and 
abundance of holoplanktonic molluscs species and how 
they are aff ected by the oceanographic characterisƟ cs of 

the area in summer condiƟ ons. Zooplankton samples were 
taken from the Gulf of Tehuantepec during July 2007 and 
June 2010. At each sampling staƟ on, data on environmental 
variables was recorded. 21,447 organisms were obtained 
belonging to 40 species of which two represent new records 
for the Pacifi c of the Americas and 15 represent range 
extensions including Atlanta californiensis, Carinaria japonica 
and Limacina helicina, previously considered as water mass 
indicators. Among the factors that aff ect the distribuƟ on 
and abundance, temperature was one of them, as indicated 
in previous studies. However, our results show that other 
important variables are the mixed layer depth, chlorophyll 
concentraƟ on and topography. In June 2010, with typical 
summer condiƟ ons, changes in species composiƟ on and 
abundance were related to the neriƟ c-oceanic transiƟ on 
zone and temperature. In July 2007, with presence of 
an anƟ cyclonic eddy, the diff erences in composiƟ on and 
abundance of species were in an east-west paƩ ern, mainly 
related to the mixed layer depth, associated to the eddy. As 
an excepƟ on to the above, the species Creseis chierchiae was 
very abundant in both years in the eastern coastal region of 
the Gulf, related to high chlorophyll concentraƟ ons.
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The holoplanktonic mollusks of the family AtlanƟ dae have 
cosmopolitan distribuƟ on. They are important components 
of food webs, considered as energy transfer vectors in the 
water column due to the verƟ cal migraƟ ons they perform, 
and they contribute signifi cantly to the carbon cycle. Within 
the superfamily Pterotracheoidea, the family AtlanƟ dae is 
the most diverse and abundant. It is composed by three 
genera: Oxygyrus and Protatlanta, which are monospecifi c, 
and Atlanta, that has 23 species. The organisms of the family 
AtlanƟ dade have a dextrally coiled shell, and the last whorl 
of the shell bears a keel in the outer edge. The general 
morphology of the sell (including superfi cial ornamentaƟ ons 
of the spire), the number of spires, and the eye type are of 
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great taxonomical signifi cance. However, within the genus 
Atlanta, there are several species that are morphologically 
similar. This makes that the taxonomy as well as the species 
idenƟ fi caƟ on to be complicated. In the Mexican Pacifi c there 
are 17 species of the genus Atlanta reported, in addiƟ on 
to the species O. keraudreni and P. souleyeƟ . Organisms of 
these 19 species form part of the collecƟ on of holoplanktonic 
mollusk of the Mexican Pacifi c found in CICIMAR. In the 
present study we are assessing the morphological and 
geneƟ c characterizaƟ on of the species of the family 
AtlanƟ dae with samples obtained in the Gulf of California 
and Gulf of Tehuantepec in order to provide informaƟ on 
that clarifi es the taxonomic status of these organisms and 
to facilitate their idenƟ fi caƟ on. Morphologic review is being 
conducted according to criteria established in the literature 
and personal observaƟ ons. GeneƟ c characterizaƟ on is based 
on the COI gene. Here we present the fi rst results obtained 
for the morphological and geneƟ c analyzes of organisms from 
the Gulf of Tehuantepec.

S®ÃÖÊÝ®Ê B®ò�½ò®�/B®ò�½ò®� Ê¥ ã«� AÃ�Ù®��Ý-C�Ùã�½/PÊÝã�Ù

STRONG DIFFERENTIAL VALVE SORTING IN PERIPLOMA 
MARGARITACEUM 

IN BEACH DRIFT IN TEXAS 

Fabio Moretzsohn 
Harte Research InsƟ tute, Texas A&M University-Corpus 

ChrisƟ , 6300 Ocean Drive, Corpus ChrisƟ , Texas 78412, USA.; 
mollusca@gmail.com

Diff erenƟ al valve sorƟ ng is a common phenomenon that 
has been documented for many bivalves in several regions 
around the world. Several factors, such as ocean currents, 
wind, beach topography and valve morphology may aff ect 
how disarƟ culated leŌ  and right valves are sorted. The 
Unequal Spoon Clam, Periploma margaritaceum, as the name 
suggests, is inequivalve: the right valve is larger and more 
convex than the leŌ . The ligament is thin and easily breaks 
in empty shells, therefore, disarƟ culated valves can be fairly 
common. It is a common species found in beach driŌ  along 
Gulf beaches as well as in the bays and estuaries in Texas. 
Strong  diff erenƟ al valve sorƟ ng has been observed near 
Corpus ChrisƟ , Texas, fi rst on Gulf beaches, where arƟ culated 
valves were very rare, then on bay beaches, where 
arƟ culated valves can be more common than disarƟ culated 
valves. 
Preliminary results from weekly visits to University Beach 
(UB) at the Texas A&M University-Corpus ChrisƟ  in the past 
26 months show that although the leŌ  to right (L/R) valve 
raƟ o in beach driŌ  vary widely spaƟ ally and temporally, the 
average L/R valve raƟ o at UB was 26% (StDev: 17.1, range: 
0 to 78%, n = 56), compared to 50% (StDev: 34.8, range: 
2 to 150%, n = 25) on Gulf beaches along the Texas coast. 
About half of the samples collected have been processed, 
yielding a total of 872 leŌ  valves, 3430 right valves, and 2200 
pairs. There were some morphological diff erences observed 

between Gulf and bay shells, as well as in the incidence of 
boreholes by predatory gastropods. Besides a discussion 
of preliminary results, this poster will also present some 
biological observaƟ ons.
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DISTRIBUTION, DIVERSITY AND TAXONOMY OF THE DEEP-
WATER NUCULIDAE

AND MALLETIIDAE (BIVALVIA: PROTOBRANCHIA) IN THE 
GULF OF MÉXICO
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The Nuculidae and MalleƟ idae are two species-rich families 
of deep-sea protobranchiate bivalves with worldwide 
distribuƟ on, including some species which can be locally 
abundant, and, thus, play important roles in the ecosystem. 
Bela James  studied the systemaƟ cs and biology of deep-
water bivalves of the Gulf of México in the 1960’s and 1970’s, 
and carried out extensive fi eld work throughout the Gulf of 
México for his Ph.D. dissertaƟ on (1972), which unfortunately 
was never published. However, because he kept detailed 
collecƟ on data, photographs, notes and ancillary documents 
in a well-organized fashion, and the specimens were 
maintained in a museum, it is possible to revisit his material 
and data, and use new techniques to update the results so 
that this valuable work can be prepared for publicaƟ on. 
A considerable amount of material of the two families 
(101 samples consisƟ ng of 117 pairs plus 320 valves) was 
collected between the depths of 276 to 3700+ m, consisƟ ng 
mostly of empty shells; the relaƟ vely few specimens with 
soŌ  Ɵ ssue were fi xed in 4% formalin then transferred to 70% 
ethanol, therefore, the material is not suitable for molecular 
studies, but may be suitable for anatomical characters. A 
comprehensive bioƟ c inventory of the Gulf published in 2009 
reported nine nuculids and a single malleƟ id species, but 
James ’ material from the Gulf has representaƟ ves from at 
least ten species of nuculids and four malleƟ ids, including 
two and four, respecƟ vely, potenƟ ally new species. The 
material is being studied to confi rm idenƟ fi caƟ ons and to 
characterize and describe the new taxa. In the next phase we 
will work on the material of Nuculanidae, which also has a 
number of new records and possibly new species.
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GENETIC STRUCTURE OF CORTES GEODUCK CLAM PANOPEA 
GLOBOSA (DALL, 1898)
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Panopea globosa is found in the Pacifi c coast of Baja 
California and in the Gulf of California. Even though 
morphometric analyses have suggested that populaƟ ons 
from the Pacifi c are disƟ nct from those inside the Gulf, it is 
unclear how populaƟ ons are connected via larval dispersal 
and gene fl ow throughout its range. 
We used 16 microsatellite loci to esƟ mate levels of geneƟ c 
diversity and evaluate the populaƟ on dynamics among four 
exploited populaƟ ons in the Pacifi c (Bahia Magdalena) and 
in the Gulf of California (San Felipe, Puerto Peñasco and 
Guaymas).
Clams from Bahia Magdalena showed signifi cant geneƟ c 
diff erenƟ aƟ on from populaƟ ons inside the Gulf of California, 
parƟ cularly when compared to San Felipe and Puerto 
Peñasco. We found that larval dispersal and gene fl ow 
was predominantly unidirecƟ onal and followed the typical 
anƟ cyclonic (clockwise) circulaƟ on of the Northern Gulf of 
California during late fall and winter when geoducks spawn. 
San Felipe is located upstream relaƟ ve to the oceanographic 
fl ow, has the largest geneƟ c diversity and eff ecƟ ve populaƟ on 
size, showed evidence of local retenƟ on of larvae, and seem 
to act as the main source of larvae to other downstream 
populaƟ ons that show a gradient of reduced diversity and 
populaƟ on size along the direcƟ on of the prevailing fl ow. The 
asymmetry found in populaƟ on dynamics has implicaƟ ons 
for distribuƟ ng the fi shery eff ort in the Gulf of California to 
increase sustainability.

CÊÄ®���-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

ECOLOGICAL ASPECTS OF SNAILS WITH NEUROTOXIC 
INTEREST ASSOCIATED WITH CORAL REEFS IN THE BAY 

OF CARRIZALES, TROPICAL PACIFIC OF MÉXICO
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Currently, the studies related to marine gastropods of the 
Superfamily Conoidea have been focused in aspects related 
with systemaƟ c, taxonomy and the toxicology of its venoms. 
This paper is an ecological study that describes the diversity, 
the habitats preferences and spaƟ al distribuƟ on of Conus 
snails, in the Bay of Carrizales, Colima, Mexican tropical 
Pacifi c. The Bay of Carrizales comprises a large variety of 
benthonic habitats, including the stand outs of coral and 
rocky reefs. The sampling design consisted in two stages. In 
the fi rst phase involved the general characterizaƟ on of the 
area considering bathymetry, sedimentology, reef coverage 
and habitat characterizaƟ on. The second phase was based 
on the direct collecƟ on of snail specimens, and a series of 
ecological data, using a methodology based in non intrusive 
techniques on the environment (e.g. direct collecƟ on by 
SCUBA diving and the implementaƟ on of benthic collectors 
anchored on the ocean fl oor). It was observed than the 
largest percentage of Conus snails are found associated with 
areas of algal cespitose type coverage and their distribuƟ on 
in shallow waters (from the interƟ dal zone to the 5 meters). 
Conus nux was the most abundant species in the area of 
study. A preference was observed to habit over substratum 
of ramifi ed corals and cespitose growth algae. This proves 
the existence of a relaƟ on between this group of organisms 
and the areas that have corals that form reefs, and local 
patches composed of algae coverage. This paper brings 
innovaƟ ons in the methodology for the ecological analysis of 
spaƟ al characterisƟ cs, with the implementaƟ on of the use 
of the Geographic InformaƟ on System (GIS) and geomaƟ c 
techniques applicable to organisms that are associated to the 
benthos.
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MOLUSCOS INTRODUCIDOS E INVASORES EN MÉXICO.
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México es un país que se destaca por la riqueza de especies, 
de ecosistemas conƟ nentales y marinos debido a su 
ubicación geográfi ca y a su compleja geomorfología. Las 
acƟ vidades y desplazamientos humanos han favorecido 
consciente e inconscientemente la introducción de moluscos. 
A nivel nacional se han hallado 20 familias de especies 
introducidas de las que 11 son terrestres, 6 marinas y 3 
dulceacuícolas; las más frecuentes en el ambiente terrestre 
son las babosas Veronicellidae y Limacidae; en el marino 
son las familias MyƟ lidae y Teredinidae y en el dulceacuícola 
Thiaridae y Corbiculidae. 
La babosa veronicela Sarasinula plebeia causa problemas 
económicos en culƟ vos agrícolas de varias regiones del país 
y en los de vainilla en Veracruz. Otras especies terrestres 
introducidas aparentemente no causan daños. En el 
ambiente marino, los moluscos introducidos más abundantes 
son los bivalvos Bankia zeteki, B. destructa, Teredo bartschi y 
T. navalis causando daños en embarcaciones y desplazando 
comunidades naƟ vas. Las especies dulceacuícolas Melanoides 
tuberculata y Corbicula fl uminea se hallan ampliamente 
distribuidas en el país. El gasterópodo dulceacuícola Tarebia 
granifera se ha registrado en la región sureste de México.
El comercio exterior, el desarrollo de numerosas acƟ vidades 
como la pesca, acuacultura, navegación, acuarismo, 
agricultura y/ o el transporte biológico natural, propician la 
entrada de especies introducidas algunas de las cuales se 
han converƟ do en invasoras. Los registros más anƟ guos de 
especies introducidas datan de aproximadamente 150 años 
y desde entonces han incrementado su tasa de ocurrencia 
por lo que es imperaƟ vo tomar acciones normaƟ vas y de 
regulación, para evitar la entrada de nuevas especies y su 
impacto nocivo en los ámbitos ecológico, social y económico.

INTRODUCED AND INVASIVE MOLLUSKS IN MEXICO
Mexico is a country that stands out because of its species 
richness, inland and marine ecosystems due to its geographic 
posiƟ on and its complex geomorphology. Human acƟ viƟ es 
have insƟ gated conscious and unconscious introducƟ ons of 

mollusks. At a naƟ onal level, 20 families of introduced species 
have been recorded of which 11 are terrestrial, 6 marine and 
3 freshwater. The most frequent in terrestrial environments 
are the slugs in the families Veronicellidae and Limacidae, 
in the marine environment are the families MyƟ lidae and 
Teredinidae and in freshwater the Thiaridae and Corbiculidae. 
The veronicellid slug Sarasinula plebeia has caused economic 
problems in the agriculture of various regions of Mexico, 
including in vanilla culƟ vars in Veracruz. Other introduced 
terrestrial species do not seem to cause harm. In the marine 
environment, the most abundant introduced mollusks are 
the bivalves Bankia zeteki, B. destructa, Teredo bartschi and 
T. navalis. They cause damage to boats and fi shing boats, and 
they are also responsible of displacement of naƟ ve bivalve 
communiƟ es. The freshwater species Melanoides tuberculata 
and Corbicula fl uminea now have large distribuƟ ons in 
Mexico. The freshwater gastropod Tarebia granifera has been 
recorded in the south-east region of the country. 
Foreign commerce, the development of numerous human 
acƟ viƟ es such as fi shing, aquaculture, navigaƟ on, the 
aquarium industry, agriculture and/ or natural biological 
transportaƟ on foster the entry of alien species some 
of which have become invasive. The earliest records of 
introduced species date back 150 years. Since then the rate 
of introducƟ ons has increased, so it is imperaƟ ve to take 
legislaƟ ve and regulatory acƟ ons to avoid the entrance of 
new species and their harmful ecologic, social and economic 
impacts.
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La colección se inicio en 1995 a fi n de organizar el material 
biológico colectado producto del inventario de moluscos 
marinos presentes en el Refugio de Fauna Silvestre Cuare, 
como parte del convenio suscrito entonces con el Ministerio 
del Ambiente para fortalecer la información técnica 
del Refugio. Desde entonces, los proyectos ejecutados 
por FUDENA relacionados con este grupo en diferentes 
localidades de la costa y zona insular de Venezuela (Isla 
de la Tortuga, Delta del Orinoco, Archipiélago de los 
Roques, entre otros) han permiƟ do que en la actualidad 
se cuente con 5.223 números de registro, con un total de 
116 Familias, 401 Géneros y 962 especies, representadas 
en cinco clases: Gastropoda: 110 familias, 267 géneros 
y 676 especies; seguidas por Bivalvia: 44 familias, 116 
géneros, 254 especies; Cephalopoda: 5 familias, 6 géneros, 
9 especies; Polyplacophora: 4 Familias, 8 géreneros, 15 
especies y Scaphopoda: 3 familias, 4 generos y 8 especies. 
En la colección se encuentran 6 HoloƟ pos y 8 ParaƟ pos. 
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Así mismo, la colección recibe el material colectado por 
tesistas de varias universidades, lo que ha permiƟ do 
aumentar el área geográfi ca y sus usuarios. La colección 
está registrada en catálogos İ sicos y en digital (Excel), con 
información distribuida en catorce campos incluyendo 
la georeferenciación de los especímenes. Los ejemplares 
se conservan en Etanol y muestras secas. Parte de la 
colección está exhibida, atendiendo las frecuentes visitas 
de estudiantes de educación superior de todo el país, de 
educación básica y media de la Costa Oriental del Estado 
Falcón, la comunidad cienơ fi ca nacional e internacional y 
público en general, de lo cual se leva un registro en libros 
de visitantes. La Colección de moluscos marinos del CIAC-
FUDENA se ha consƟ tuido en una colección importante para 
el país, que contribuye al conocimiento de la diversidad 
biológica, inscrita en el Registro Nacional de Colecciones 
Biológicas bajo el Nº CF053.
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El gasterópodo Chicoreus brevifrons es un recurso pesquero que 
podría ser aprovechado en el campo de la acuicultura, por ser 
una especie prolífi ca, comesƟ ble y relaƟ vamente abundante. 
Esta especie se encuentra bajo fuerte presión pesquera siendo 
parte de la fauna acompañante de la pepitona (Arca zebra), la 
cual se pesca artesanalmente por arrastre en la zona oriental 
de Venezuela. Durante dicha pesca, se extraen 225 organismos/
bote de C. brevifrons en una noche de faena, canƟ dad que podría 
agotar la población. A pesar de esta signifi caƟ va explotación, no 
existe información acerca de la talla de madurez sexual. Conocer 
esta talla podría ser importante en la administración y manejo 
de las pesquerías permiƟ endo establecer ciertos controles sobre 
la población. Este trabajo Ɵ ene como objeƟ vo determinar la 
talla mínima de madurez sexual en C. brevifrons proveniente de 
esta pesca de A. zebra en Chacopata, Venezuela. Los individuos 
fueron obtenidos de los bancos de pepitona ubicados al norte 
de Chacopata en la faena de pesca del 22 de febrero del 2013. 
Un total de 58 individuos (34 hembras y 24 machos) de la 
captura incidental, fueron uƟ lizados para este trabajo. Los 
especímenes fueron medidos, pesados y posteriormente se 
realizaron análisis histológicos de sus gónadas con los cuales 
se determinó la condición de madurez sexual mediante la 
observación al microscopio ópƟ co de los procesos de oogénesis 
y espermatogénesis. La talla de madurez sexual encontrada 
en este estudio fue de 89.2mm y de 57.7mm, para hembras y 
machos respecƟ vamente, siendo las tallas de captura 79.10-

128.60mm en hembras y 57.7-125.10mm en machos. En base 
a la estructura de tallas de la captura incidental de C. brevifrons 
el 49.07% de los individuos están por encima de la talla mínima; 
el 50.93 % restante está por debajo, lo cual podría limitar la 
recuperación de la población.
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El caracol rosa (Strombus gigas) es un gasterópodo marino, se 
distribuye en lechos arenosos, camas de pastos y pedazos de 
coral; se desplaza por medio de pequeños saltos apoyándose 
en su pie, para alimentarse o reproducirse. Se han realizado 
algunos estudios sobre migración en juveniles y adultos. En 
éste trabajo, las hipótesis son: La velocidad del caracol S. 
gigas es la misma en el año y si ésta es la misma en diferentes 
Ɵ pos de hábitat. Para lo anterior, se estudió la velocidad 
del caracol rosa en dos épocas y en tres horarios. El área de 
estudio fue la caleta de Xel-Há, realizándose el estudio en 
secas y lluvias. Se marcaron 40 caracoles adultos, que fueron 
observados en tres horarios: mañana (8-9h), medio día (12-
13h) y tarde (16-17h). En cada horario, se marcó la posición 
del caracol cada 10 minutos hasta completar 60 minutos. 
Se midió la distancia entre cada una de las posiciones del 
caracol y las distancias se sumaron para tener la distancia 
total y poder calcular la velocidad por minuto. Se aplicó una 
prueba de Kruskal-Wallis para determinar diferencias de la 
velocidad entre épocas y horas con un grado de signifi cancia 
de p<0.05. Obteniendo que la velocidad de desplazamiento 
promedio del caracol fue de 1.55m/h. En lluvias, la mayor 
velocidad se registró en la tarde con 2.92 m/h y un promedio 
de 1.74 m/h. Para secas, la mayor velocidad fue de 1.69m/h, 
con un promedio de 1.37m/h, siendo menor a la velocidad 
presentada en época de lluvias, sin embargo, no hubo 
diferencias signifi caƟ vas entre épocas (p=0.1658). Entre 
horarios, la velocidad de desplazamiento presentó diferencias 
signifi caƟ vas (p=0.000004). En la mañana, la velocidad 
promedio fue de 1.08m/h aumentando a 1.96m/h en la 
tarde. Se concluye que la velocidad del caracol Strombus 
gigas Ɵ ene una correlación diurna más que estacional.
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Apple snails inhabit tropical and subtropical freshwaters. 
They have ecological and economic importance and some 
species are invasive causing severe impacts on ecosystems 
and agriculture. Studies on populaƟ on dynamics of this 
species are scarce. With the aim to evaluate the populaƟ on 
dynamics of the naƟ ve Pomacea fl agellata, samplings were 
carried out monthly in Guerrero Lagoon along a year. The 
environmental variables did no show signifi cant diff erences 
in a spaƟ al scale, nonetheless salinity was lower during Rainy 
season and temperature was lower during North season. 
Higher abundance occurred during Rainy season and snails 
were restricted to the part of the lagoon that receives 
freshwater discharges. 
Snails size ranged from 4-55 mm. Maximum length esƟ mated 
was L∞ = 57.75mm and the growth rate was K = 0.68/year 
with a seasonal oscillaƟ on; the slowest growth rate occurred 
in early December. Longevity was esƟ mated in 3.3 years and 
the mortality rate in 1.89 year-1. Mean biomass was 124.65 g 
ha-1; with a somaƟ c producƟ on of 178.32 g ha-1 year-1 and a 
turnover rate of 1.43 year-1. 
We conclude that the abundance of P. fl agellata is very low 
and could be related with the infl uence of salinity. Growth 
is relaƟ vely fast and snails reach great sizes, however, the 
low snail density is the main factor that infl uences in the low 
secondary producƟ on of the populaƟ on.
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Guerrero state ranks fourth among the biologically richest 
states in the country. However few studies on include the 
octopus resource. That is why this study aims to know the 
socioeconomic profi le of people who engage in this acƟ vity, 
determine the characterisƟ cs of capture and capture 
volume of this resource in the municipality. Between July 
2012 and March 2014, visits were made to the coastline of 
the municipality, to locate the Fish ProducƟ on CooperaƟ ve 
SocieƟ es as well as individuals who are dedicated to 
capturing the “octopus” in order to apply a survey with 
quesƟ ons such as age, years of experience, tools, catch 
seasons, working hours, number of captures, earnings, etc.. 
These quesƟ ons were divided into three corresponding to 
the general data of the socioeconomic cooperaƟ ve secƟ ons 
subsequently acquired trade shows to record length and 
total weight. Most of the fi shermen engaged in this acƟ vity 
have only primary and secondary studies; their workday is 3 
to 6 hours starƟ ng from the sun comes up capturing a good 
amount of product; the average price per kilogram is $68.00 
pesos. In the township the type of fi shing craŌ  and was 
determined as mulƟ -specifi c, where the main tools are a rod 
with varying lengths from 50 to 150 cm, which have a hook at 
the Ɵ p and inner tube strips covering the handle. The product 
is mainly off ered locally. The average size of octopuses that 
are caught are 39.77 cm, with an average weight of 282 gr.

CARACTERÍSTICAS DE LA PESCA RIBEREÑA DEL RECURSO 
PULPO EN ACAPULCO, GUERRERO, MÉXICO

El estado de Guerrero ocupa el cuarto lugar entre los estados 
biológicamente más ricos del país, no obstante son escasos 
los trabajos sobre la captura del recurso pulpo. Es por ello 
que el presente estudio Ɵ ene como objeƟ vos conocer el 
perfi l socioeconómico de las personas que se dedican a esta 
acƟ vidad, determinar las caracterísƟ cas de la captura y el 
volumen de captura de dicho recurso en el Municipio. Entre 
los meses de julio de 2012 a marzo de 2014, se realizaron 
visitas a la franja costera del Municipio, para ubicar a las 
Sociedades CooperaƟ vas de Producción Pesquera así como 
personas que se dedican a la captura del �pulpo�, con el 
propósito de aplicarles una encuesta, con preguntas como: 
edad, años de experiencia, herramientas de trabajo, las 
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temporadas de captura, jornadas laborales, canƟ dad de 
captura, ganancias, etc. Dichas preguntas fueron distribuidas 
en tres secciones correspondientes a los datos generales, 
de la cooperaƟ vay socioeconómicos, posteriormente se 
adquirieron muestras comerciales para registrar sulongitud y 
peso total. La mayor parte de los pescadores dedicados a esta 
acƟ vidad solo cuenta con estudios de primaria y secundaria; 
su jornada laboral es de 3 a 6 horas iniciando desde que sale 
el sol hasta que capturan una buena canƟ dad de producto; 
el precio promedio por kilogramo es de $68.00 pesos. En 
el municipio el Ɵ po de pesca se determinó como artesanal 
y mulƟ -específi ca, donde las principales herramientas 
de trabajo son una varilla con longitudes que varían 
entre50a150 cm, las cuales presentan un gancho en la punta 
y cámara de llanta en Ɵ ras que recubre el mango. El producto 
se oferta principalmente a nivel local. El tamaño promedio de 
los pulpos que se capturan son de 39.77 cm. Y con un peso 
promedio de 282 gr.

S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-C�Ùã�½/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

DENSITY IMPAGES CINEREA (TEREBRIDAE) ON TWO 
BEACHES IN SOUTHERN BAHIA, BRAZIL

Índira Oliveira  da Luz  and Erminda da Conceição Guerreiro 
Couto 

Universidade Estadual de Santa Cruz, Programa de Pós-
Graduação em Sistemas AquáƟ cos Tropicais, Campus Prof. 

Soane Nazaré de Andrade, Km 16, Rodovia Jorge Amado, Sala 
01EA, 1º andar, Pav Max de Menezes Cep: 45662-900, Ilhéus-

Bahia-Brasil; indiraoluz@gmail.com; minda@uesc.br

The grey AtlanƟ c auger (Impages cinerea) is present in 
the inter-Ɵ dal zone of sandy tropical beaches. Its spaƟ al 
distribuƟ on on the beach is strongly aggregated and can 
reach high, very localized densiƟ es. The study compared 
the densiƟ es of the species on two urban beaches of Ilhéus, 
Bahia, Brazil: Avenida and Millionários. For each beach a 
distance of 1 km was selected and sampled from September 
2013 to March 2014. During the rising Ɵ de two collectors 
staked a spot where the animals appeared and captured all of 
them. The total lengths of all the individuals were recorded. 
The area of each spot was measured taking its ellipƟ cal 
shape as a basis and the density of individuals esƟ mated. An 
ANOVA was used to compare the densiƟ es between beaches. 
The average density in the Avenida Beach was 75% > that on 
the Millionários Beach. This diff erence in density between 
the beaches was signifi cant for all months. In contrast, the 
average length of individuals from the Millionários Beach was 
25% > those on the Avenida Beach.
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Molluscs have varied funcƟ ons in the biological processes of 
their habitats. They were collected from Ɵ dal rock pools on 
the reef plateau of Coroa Vermelha on the southern coast of 
Bahia, Brazil. Ten pools with a sandy boƩ om, and ten with 
a gravel-rubble boƩ om, were sampled during low Ɵ de in 
August 2013. A single collector examined each pool for ten 
minutes. All the molluscs encountered were collected, fi xed 
in 70% alcohol and idenƟ fi ed. Indices of species richness 
(Chao 2), Pielou’s evenness index (J’), Margalef’s index (d) 
and Shannon-Wiener diversity (H’), and of constancy of Dajoz 
(C) were calculated for the two types of pools. The tests 
t and permutaƟ on ANOSIM were used to compare them. 
Nine species (eight Gastropoda and one Bivalvia) totalling 
51 individuals were collected in the sandy pools, while 19 
species (2 Polyplacophora, 13 Gastropoda and 4 Bivalvia) 
totalling 99 individuals were found in the gravel-rubble pools. 
The higher diversity in the gravel-rubble pools was due to 
the greater heterogeneity of the environment. There are 
signifi cant diff erences between the pools. The gastropod 
Cerithium atratum was classifi ed as constant species in the 
sandy pools and bivalve Arcopsis adamsi in the gravel-rubble 
pools. 

S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

NICHE OVERLAP IN MARINE MOLLUSKS ASSEMBLAGES 
FROM A COASTAL LAGOON IN CAYO COCO, CUBA

Yunier Olivera , Roberto González  de Zayas  and Julio Lestayo 
González 

Centro de InvesƟ gaciones de Ecosistemas Costeros, Cayo 
Coco, Morón, Ciego de Ávila, Cuba; yunier@ciec.fi ca.inf.cu, 

roberto@ciec.fi ca.inf.cu, jalestayo@ciec.fi ca.inf.cu

According to some studies, a fundamental idea behind the 
assessment of biodiversity paƩ erns is the assumpƟ on of 
connecƟ ons between the shape of species assemblages 
and the funcƟ onal ways in which they are organized. This 
funcƟ onal organizaƟ on covers how species are related to 
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one another, and how species face similar environmental 
constraints. The relaƟ onship between niche overlap in 
marine mollusks assemblages from a coastal lagoon in Cayo 
Coco, Cuba, and two species coexistence theories: habitats 
fi ltering and limiƟ ng similarity hypotheses were evaluated. 
Along the environmental gradient of the lagoon, three 
secƟ ons with diff erent degrees of impact were defi ned 
and sampled by randomly distributed corers in March 
and April 2013. For each secƟ on, taxonomic diversity and 
niche overlap between species for three funcƟ onal traits 
(feeding mode, posiƟ on on the substrate and biomass) were 
analyzed. Species richness and mollusks abundance were 
higher in mesotrophic and eutrophic secƟ ons, as well as the 
taxonomic diversity. However, in those secƟ ons, a clustering 
in the species distribuƟ on through the niche space was 
also observed, evidence of a negaƟ ve pressure (habitats 
fi ltering processes) on the local biodiversity allowing only 
similar species and redundant niches. In the oligotrophic 
secƟ on, there was no defi ned trend toward clustering or 
even spacing of the species distribuƟ on, refl ecƟ ng a more 
funcƟ onally diverse species assemblage. Marine mollusks 
assemblage throughout the coastal lagoon revealed an even 
spacing of the species distribuƟ on, evidence of the infl uence 
of interspecifi c interacƟ ons (limiƟ ng similarity processes), 
specifi cally on the trophic niche. Nitrogen and phosphorus 
proporƟ on, the parƟ cle size and the residence Ɵ me of the 
water were the more infl uenƟ al abioƟ c variables in the study. 
In general, the structure of marine mollusks assemblages 
of the coastal lagoon depends on the balance between 
habitats fi ltering and limiƟ ng similarity processes along the 
environmental gradient.
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Samples of the burrowing bivalve species, Semele profi cua, 

Abra lioica and Ervilia nitens were examined, aiming to 
idenƟ fy sperm ultrastructural traits useful for taxonomic 
studies and phylogeneƟ c analyses. In addiƟ on, the oocyte 
morphology of Semele profi cua was invesƟ gated to recognize 
features related to the reproducƟ ve biology of Semelidae. 
The spermatozoa of the analyzed species are of the ect-
aquasperm type, with short and conical acrosome, small 
nucleus, spherical mitochondria and a simple fl agellum. 
Semele and Abra sperm cells have barrel shaped nuclei while 
Ervilia nitens produces male gametes with nuclei exhibiƟ ng 
a sickle format. ConsulƟ ng available data on literature, the 
ultrastructure of the spermatozoa of the bivalve Scrobicularia 
plana (Semelidae) has already been described. The modifi ed 
spermatozoon of S. plana lacked a disƟ nct midpiece 
because the mitochondria extended from the region of 
the pericentriolar complex along the nucleus anteriorly 
for 1.4 microns. The occurrence of quite diff erent sperm 
features refl ect a remarkable morphological diversity within 
Semelidae and represent an invitaƟ on to raise the number of 
studies focused on reproducƟ ve biology of species belonging 
to this family. We also have described the female gametes of 
Semele profi cua and our data suggest that oocytes develop 
within acini that consƟ tute the female gonad. Each acinus 
is involved by connecƟ ve Ɵ ssue with haemocoelic sinus and 
myoepithelial cells. The site of connecƟ on between the 
developing egg and the acinal wall is called stalk. Oogenesis 
seems to be classifi ed into solitary type. Light Microscopy 
of the gonad revealed oocytes at each developmental stage 
within the reproducƟ ve organ. This asynchrony indicates 
that the invesƟ gated species spawn gametes over many 
months or seasons. This strategy mulƟ plies the possibility of 
sexual cells experiencing propiƟ ous condiƟ ons and allows for 
increased triumph of external ferƟ lizaƟ on.
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A collecƟ on of poison snails (Family Conidae) was conducted 
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in the interƟ dal and subƟ dal zone of the coast of Sinaloa, 
México. The sampling occured during an annual cycle (June 
2011 to May 2012), at four locaƟ ons: Topolobampo, La 
Reforma, Altata and Mazatlán. Biometric data for these 
snails was taken and specimens labeled. Snails were placed 
in aquariums with seawater for behavioral observaƟ ons, 
as well as to assist in idenƟ fying the type of preferred 
diet of each species. Some specimens were sacrifi ced for 
dissecƟ on, to extract the gills with osfradio, the venom 
system (proboscis, radular sac, duct and poison bulb) 
and the radular tooth. A total of seven species of Cone 
snails were found: Conus brunneus, C. gladiator, C. nux, C. 
regularis, C. purpurascens, C. perplexus, and C. fergusoni. 
They were collected in three habitats: sandy, muddy and 
rocky. Diet type of each species was idenƟ fi ed and found 
to be: C. purpurascens as piscivorous species, and all other 
vermivorous. A few excepƟ ons include C. brunneus which can 
presumably on mollusks and worms, and C. perplexus proved 
to be piscivorous and vermivorous simultaneously. As for 
comparisons of the anatomy and radula, we observed that 
the osfradio development level is not related to the type of 
diet that presents each species. By contrast, the proboscis, 
radular sac and poison bulb apparently have a relaƟ on to 
the type of food they prefer. The poison duct does not show 
clearly whether its length may or may not be related to 
food preference. However, the characterisƟ cs of the radular 
tooth are related, and it was also noted that this structure is 
directly related to the length of the radular sac.
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El posible efecto de los huracanes sobre la estructura 
comunitaria de la malacofauna de fondos blandos en 13 
siƟ os de muestreo del Golfo de Batabanó se evaluó usando 
las curvas de comparación abundancia biomasa (ABC) para 
los años 2008 y 2009. El patrón temporal de las curcas 
ABC y el estadísƟ co W pre y post huracán mostró cambios 
en los ensamblajes de moluscos de fondos blandos de no 
estrés para los meses de agosto/2008 (antes del paso de 
los huracanes) y abril (siete meses después del paso de los 
huracanes) y agosto de 2009 (un año después del paso de 
los huracanes) y de estrés a los 33 días después del paso 

de los huracanes (octubre/2008), sugiriendo el efecto 
de los huracanes sobre la malacofauna en esta región. El 
resultado de este estudio sugiere que este método puede 
ser usado para detectar el efecto de los huracanes sobre las 
comunidades de moluscos de fondos blandos. Sin embargo 
este efecto pudo ser detectado por la intensidad y frecuencia 
de aparición de ambos eventos y al Ɵ empo en el cual el 
muestreo se ejecutó después del paso de los huracanes por 
la región.

DETECTING THE EFFECT OF THE HURRICANES ON 
THE MALACOFAUNA OF SOFT BOTTOMS USING 

ABUNDANCE BIOMASS COMPARISON ΈABCΉ CURVES
The possible eff ect of hurricanes on communiƟ es structure 
of the malacofaunal of soŌ  boƩ oms in 13 samples sites 
from Batabano Gulf is assessed using Abundance Biomass 
Comparison (ABC) curves for the years 2008 and 2009. 
The temporal paƩ ern in the ABC curves and W-staƟ sƟ c 
pre (August/2008) and post (October/2008: 33 days aŌ er 
passed of hurricanes, April/2009: seven monts aŌ er passed 
of hurricanes and August/2009: one year aŌ er passed of 
hurricanes) hurricane shows changes in the assemblages 
of the mollusk of soŌ  boƩ oms from not strees for the 
months of Agosto/2008 (before passed of hurricanes) and 
April and August of 2009 (aŌ er passed of hurricanes) and 
strees to 33 days aŌ er passed of hurricanes (October/2008), 
suggesƟ oning the eff ect of the hurricanes on the 
malacofauna of this región. The result obtained in this study 
suggests that this method can be used for detecƟ ng the 
eff ect of the hurricanes on the communiƟ es of mollusks of 
soŌ  boƩ oms. However this eff ect could be detected by the 
intensity and frequency of appearance of both events and at 
the Ɵ me in which the sampling was executed aŌ er the step of 
the hurricanes by the region.
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The sponge-eaƟ ng Felimare picta (Schultz in Philippi, 1836), 
known as Hypselodoris picta unƟ l 2012, has been reported 
from temperate/warm waters in both coasts of the AtlanƟ c 
Ocean as well as in the Mediterranean Sea, where it was 
originally described. High variability in its dark blue body 
color and the irregular paƩ ern of stripes and/or yellow spots 
leaded to the proposal of several nominal subspecies. Since 
1996, Felimare picta picta (Schultz in Philippi, 1836) from the 
Mediterranean Sea is accepted as the nominal species, as 
well as four subspecies: F. picta webbi (d’Orbigny, 1839) from 
the West AtlanƟ c, F. picta azorica (Ortea, Valdés  and García-
Gómez , 1996) from Azores Islands, F. picta verdensis (Ortea, 
Valdés and García-Gómez, 1996) from Cape Verde, and F. 
picta tema (Edmunds, 1981) from Ghana. Two years later, 
an addiƟ onal new subspecies was described from Brazil as F. 
picta lajensis (Troncoso , García and Urgorri, 1998), although it 
was elevated to specifi c level in 2000. 
In the present contribuƟ on we test the taxonomic status 
of all the subspecies of “Felimare picta”, excluding the 
Ghanaian subspecies, using two mitochondrial [cytochrome 
c oxidase subunit I (COI) and16S rRNA (16S)] and one nuclear 
[Histone-3 (H3)] to clarify whether it is a species complex or a 
single species with regional morphotypes.

PUNTOS Y LÍNEAS AMARILLAS SOBRE AZUL, ¿ES EL 
NUDIBRANQUIO �FELIMARE PICTA” (SCHULTZ IN PHILIPPI, 

1836) UN COMPLEJO DE ESPECIES?
El comedor de esponjas Felimare picta (Schultz in Philippi, 
1836), conocido como Hypselodoris picta hasta el año 2012, 
ha sido citado en aguas templadas/cálidas de ambas costas 
del océano AtlánƟ co y en el mar Mediterráneo, de donde fue 
originalmente descrito.
Su coloración azul oscuro y su patrón irregulares de líneas 
y/o puntos de color amarillo, condujo a mediados de los 
años 90´s a la descripción de varias subspecies. Desde ese 
entonces, se reconoce a Felimare picta picta (Schultz in 
Philippi, 1836) del mar Mediterráneo como especie nominal 
y a cuatro subespecies: F. picta webbi (d�Orbigny, 1839) 
del AtlánƟ co oeste, F. picta azorica (Ortea, Valdés  y García-
Gómez , 1996) de las Islas Azores, F. picta verdensis (Ortea, 
Valdés y García-Gómez, 1996) de Cabo Verde y F. picta tema 
(Edmunds, 1981) de Ghana. Unos años después, otra especie 
descrita originalmente como una subespecie de Brasil, F. 
picta lajensis (Troncoso , García y Urgorri, 1998), fue elevada a 
la categoría de especie dos años más tarde.
En el presente trabajo estudiamos la validez de las subspecies 
de “Felimare picta�, excluyendo ejemplares de Ghana, 

usando dos marcadores mitocondriales [citocromo oxidasa 
subunidad I (COI) y16S rRNA (16S)] y uno nuclear [Histona-3 
(H3)] para idenƟ fi car cuantas especies están enmascaradas 
bajo un mismo nombre, o si la diferencia es debida a 
morfoƟ pos regionales.

S®ÃÖÊÝ®Ê ¿H��®� �ÌÄ�� ò� ½� M�½��Ê½Ê¦°�?: ½� ò®Ý®ÌÄ �� ½ÊÝ 
�Ýãç�®�Äã�Ý/T«� ¥çãçÙ� Ê¥ M�½��Ê½Ê¦ù: � Ö�ÙÝÖ��ã®ò� ¥ÙÊÃ 
M�½��Ê½Ê¦ù Ýãç��ÄãÝ-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
E�Ê½Ê¦°�, S�½ç� ù B®Êã��ÄÊ½Ê¦°�

OBSERVACIONES DE HÁBITOS ALIMENTICIOS DE CARACOLES 
CÓNIDOS EN CAUTIVERIO

Mónica Anabel Orơ z Arellano  1, 2 J. Emilio Michel Morİ n  3 y 
Edgar P Heimer de la Cotera  4

1Colección de Moluscos de la Universidad Autónoma de 
Sinaloa (COMUAS), Facultad de Ciencias del Mar, Universidad 

Autónoma de Sinaloa (FACIMAR-UAS). Paseo Claussen s/n 
Apdo. Postal 610. Mazatlán, Sinaloa. México. C.P. 82000; 

manabel@uas.edu.mx
2Cuerpo Académico “Manejo de Recursos Pesqueros”, 
FACIMAR-UAS. Paseo Claussen s/n Apdo. Postal 610. 

Mazatlán, Sinaloa. México. C.P. 82000; manabel@uas.edu.mx
3Laboratorio de Invertebrados acuáƟ cos. Departamento de 
Estudios para el desarrollo sustentable de zonas costeras. 

Universidad de Guadalajara-CUCSUR. Gómez  Farías  82, San 
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4InsƟ tuto de Neurobiología Campus Juriquilla. Universidad 

Nacional Autónoma de México. SanƟ ago de Querétaro, 
Querétaro, México; heimer@unam.mx

Los caracoles cónidos pertenecientes a la superfamilia 
Conoidea (= Toxoglossa) son gasterópodos marinos 
depredadores especializados en anélidos, peces y otros 
moluscos. Presentan un sofi sƟ cado método de captura, 
clavando sus dientes como arpones en sus presas he 
inyectando venenos paralizantes, compuestos por una mezcla 
potente de 100 a 200 neurotoxinas diferentes llamadas 
conotoxinas. Las conotoxinas son consideradas un recurso 
con alto potencial en la farmacología, el primer anestésico 
uƟ lizado para aliviar el dolor crónico en pacientes en fase 
terminal de VIH y cáncer derivado de toxinas de cónidos, 
el ziconoƟ de fue aprobado por el U.S. Food and Drug 
AdministraƟ on en diciembre de 2004, otras drogas están en 
ensayos clínicos y preclínicos para Alzheimer, Parkinson y 
epilepsia. El presente trabajo Ɵ ene como objeƟ vo describir 
el mecanismo de alimentación de los caracoles cónidos en 
cauƟ verio y determinar su Ɵ po de dieta. Se observaron por 
un periodo de 2 años un total de 63 ejemplares de 7 especies 
(Conus purpurascens, C. brunneus, C. perplexus, C. regularis, 
C. gladiator, C. nux y C. princeps) que fueron recolectados 
en la costa de Sinaloa. Cada ejemplar fue medido y marcado 
para llevar el registro individual, se mantuvieron en acuarios 
adaptados con condiciones marinas, se les ofreció un elenco 
de presas de varios taxones de gusanos, peces y moluscos, 
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durante las observaciones se tomaron registros fotográfi cos 
y videograbaciones uƟ lizando equipo digital. Se idenƟ fi có el 
Ɵ po de dieta y la estrategia de caza de 6 especies, resultando 
ser 6 vermívoros y 1 piscívoro. C. brunneus, C. perplexus y 
C. purpurascen presentaron dieta facultaƟ va al presentar 
cambio en su dieta al menos en un evento. C. brunneus 
siendo vemívoro se le sorprendió comiendo un gasterópodo, 
C. perplexus (vermívoro) en un análisis del contenido 
estomacal se encontraron restos de un pez y C. purpurascen 
(piscívoro) durante el periodo de reproducción se le captó 
comiendo un bivalvo.

CÊ½���®ÊÄ�Ý/CÊ½½��ã®ÊÄÝ-C�Ùã�½/PÊÝã�Ù

COLECCIÓN DE MOLUSCOS MARINOS DE LA UNIVERSIDAD 
AUTÓNOMA DE SINALOA

Mónica Anabel Orơ z Arellano  1, 2, Briana Yoselin Baez 
Valenzuela  1, Francisco M. Orozco García  1, Jesús Uriel 

González  Pardo  1 y A. Karina Minero Biciego  1
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Autónoma de Sinaloa (FACIMAR-UAS). Paseo Claussen s/n 
Apdo. Postal 610. Mazatlán, Sinaloa. México. C.P. 82000; 
manabel@uas.edu.mx; yse_2bes@hotmail.com; paco-
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2Cuerpo Académico “Manejo de Recursos Pesqueros”, 
FACIMAR-UAS. Paseo Claussen s/n Apdo. Postal 610. 

Mazatlán, Sinaloa. México. C.P. 82000.

La colección malacológica de la Universidad Autónoma de 
Sinaloa (COMUAS) creada desde el año 2003, está integrada 
por dos secciones (conquiliológica y malacológica), que 
a su vez se dividen en bloques de acuerdo a la región 
de recolecta. El objeƟ vo de la COMUAS es representar y 
documentar la biodiversidad malacológica del Noroeste de 
México con fi nes de invesƟ gación cienơ fi ca. En la actualidad 
el acervo cuenta con 426 especies catalogadas de moluscos 
marinos representadas por 109 familias de las clases 
Bivalvia, Gastropoda, Polyplacophora y Cephalopoda, los 
ejemplares fueron recolectados en la zona intermareal y 
submareal producto de varios proyectos de la COMUAS y de 
donaciones biológicas de proyectos externos, InsƟ tuciones 
gubernamentales pesqueras y de la iniciaƟ va privada, lo que 
ha permiƟ do tener ejemplares representaƟ vos de los estados 
de Baja California, Sonora, Sinaloa y Nayarit, adicionalmente 
se Ɵ enen ejemplares de Veracruz y Yucatán. La COMUAS 
cuenta con una base de datos con la información taxonómica, 
ecológica, registro fotográfi co de cada especie y un acervo 
de videograbaciones del comportamiento en cauƟ verio de 
algunas especies; con la que se han elaborado catálogos 
descripƟ vos, esquemas ilustraƟ vos y guías de campo para el 
estudio de la malacofauna marina. El acervo e información 
de la COMUAS ha permiƟ do ser fuente de consulta para 
la invesƟ gación cienơ fi ca y a parƟ r del estudio de sus 
ejemplares se han realizado tesis de licenciatura, maestría y 
Doctorado. Se agradece la donación de muestras por parte 

de Pesca Industrial Maros S.A de C.V, InsƟ tuto Nacional de 
Pesca, GEOMARE, A.C. Pescadores ribereños de Sinaloa y 
de Altamar de la Flota camaronera de Mazatlán, Biólogos y 
alumnos de la FACIMAR.
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RELATIONSHIP OF BEAKS MEASUREMENTS AND BODY SIZE 
OF ENTEROCTOPUS MEGALOCYATHUS (CEPHALOPODA: 

OCTOPODA)
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Cephalopods are important fi shing resource and represent a 
valuable prey for higher predators. They are mainly muscular 
animals and very liƩ le of their body mass is indigesƟ ble. 
Between the indigesƟ ble body parts, the beaks are the 
most useful for determining the species and the biomass 
of cephalopods consumed by predators. Enteroctopus 
megalocyatus is an endemic species of the southern Ɵ p 
of South America and is part of the diet of several species, 
including seabirds, marine mammals and elasmobranchs. 
Besides it is also an important fi shing resource targeted by 
arƟ sanal fi sheries. In ArgenƟ na, this fi shery is unmanaged, in 
part because fi sheries oŌ en takes place in remote locaƟ ons 
which present diffi  cult access for fi shery managers. The 
aim of this work, is to study the relaƟ onship between body 
size and beaks of E. megalocyathus that can be used in 
ecological and fi shery studies. From each individual total 
and eviscerated weight and sex were recorded and the 
following measures of superior and inferior beaks were 
registered: crest, rostrum, hook and wing lengths. A simple 
regression analysis was performed between diff erent beak 
measurements and total and eviscerated weights. The 
exponenƟ al model was the best model fi Ʃ ed to data in all 
regressions between beaks length and total weight. The 
relaƟ onship between total weight and eviscerated weight 
was linear. No diff erences were found between males 
and females in all cases. The best measure of inferior and 
superior beaks to esƟ mate total weight was the crest length , 
whilst rostrum length was the worst. Thus, the biomass of E. 
megalocyathus consumed by predators could be esƟ mated 



Annual Report, Volume 47 109

accurately by using crest length. Also, we propose that beak 
size would be a useful tool to esƟ mate octopus captures of 
E. megalocyathus, parƟ cularly when it is diffi  cult to access to 
fi shing catches.

S®ÃÖÊÝ®Ê A�ç®�ç½ãçÙ� �� ÃÊ½çÝ�ÊÝ/AØç��ç½ãçÙ� Ê¥ 
ÃÊ½½çÝ»Ý-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

DESAFÍOS TECNOLÓGICOS PARA EL CULTIVO DEL 
MOLUSCO BIVALVO CULENGUE GARI SOLIDA

E. Pacheco  1, C. Puebla  1 y R. Contreras  1

1InsƟ tuto de Ciencia y Tecnología, Universidad Arturo Prat, 
Puerto MonƩ , Chile; elisa.pacheco@unap.cl

El estado actual de las pesquerías en Chile, ha llevado a las 
insƟ tuciones de invesƟ gación a trabajar en el desarrollo 
de tecnologías de culƟ vo para diferentes recursos 
hidrobiológicos. En este senƟ do la Universidad Arturo Prat, 
desde hace algunos años invesƟ ga técnicas y desarrolla 
tecnología que permita culƟ var al molusco bivalvo Gari 
solida, conocido comúnmente como culengue. Esta especie, 
muy apreciada en los mercados asiáƟ cos, ha sido someƟ da a 
una fuerte explotación de sus bancos naturales.
Entre las invesƟ gaciones que se han realizado con respecto a 
esta especie se encuentran: caracterizaciones de los bancos 
naturales, acondicionamiento de reproductores, inducciones 
a desove, culƟ vo de larvas, post larvas y semillas.
Los principales resultados consisten en protocolos de: 
mantención de reproductores en cauƟ verio (Ɵ empo de 
acondicionamiento 90 días), inducción a desove (shock 
térmico + emersión), alimentación de todas sus etapas de 
desarrollo y mantención de larvas y presemillas.
Los principales desaİ os propuestos, se refi eren 
principalmente a desarrollar estudios que aborden en 
profundidad los aspectos reproducƟ vos de esta especie. Un 
tema relevante en este aspecto es la gran asincronía en la 
maduración (entre machos y hembras) y la presencia de una 
cubierta gelaƟ nosa que se manƟ ene hasta el estado de larva 
D, lo que difi culta su manejo en el hatchery.
En general se puede concluir que las tecnologías de culƟ vo 
uƟ lizadas para otras almejas, no son aplicables a esta especie 
y se debe trabajar aún más en conocer aspectos biológicos, 
de comportamiento y de ecología de G. solida, para poder 
culƟ var a nivel piloto esta especie.

S®ÃÖÊÝ®Ê G�ÄÌÃ®�� �� ÃÊ½çÝ�ÊÝ/MÊ½½çÝ��Ä G�ÄÊÃ®�Ý-
PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

TRANSCRIPTOMES UNCOVER UNPRECEDENTED 
DIVERSITY IN OPSIN PROTEINS USED IN MOLLUSCAN 

PHOTORECEPTION AND VISION
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Department of Ecology, EvoluƟ on, and Organismal Biology, 

Iowa State University, Ames, Iowa 50011, USA; serb@iastate.
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Molluscs possess a diversity of structures to sense 
environmental light. In the phylum, eyes have evolved up 
to 13 Ɵ mes independently and are used for both visual and 
non-visual photorecepƟ on, while dermal photosensiƟ vity is 
widespread in eyed and eyeless taxa. Regardless of the sensing 
organ, the underlying molecular mechanism of photosensiƟ vity 
is limited to a common signal transducƟ on pathway mediated 
by a single protein, opsin. Together with a light-sensiƟ ve 
chromophore, opsin regulates the molecular pathway that 
converts an environmental light signal to an electrical signal in 
photosensiƟ ve cells. To understand the connecƟ on between 
photoreceptor systems, we compared phototransducƟ on 
genes sequences from Ɵ ssue-specifi c transcriptomes of the 
scallop (PecƟ nidae). We idenƟ fi ed 12 diff erent opsin genes 
expressed primarily in eyes. In an aƩ empt to classify these 
opsins and determine if this observed diversity in opsin is 
unique to the scallop lineage, common within bivalves and 
other molluscs, or unique to eyed molluscs, we idenƟ fi ed 
opsin sequences from fi ve available molluscan genomes 
(pacifi c oyster, pearl oyster, limpet, sea hare, Biomphalaria) 
and performed a phylogeneƟ c analysis of these opsins along 
with a sample of opsins from across eumetazoans. From this 
analysis, we found that the scallop opsins belong to three 
major opsin clades, including a putaƟ vely larval-specifi c clade 
that is unique to molluscs. Surprisingly, we discovered a novel 
opsin lineage that consists primarily of molluscan opsins, which 
we have called the Gx-opsins. Our results suggest that the Gx-
opsins are most similar to the cnidarian opsin and may couple 
with a Gs-protein. Further work on this new opsin group will 
be required to determine their funcƟ on within molluscs.
D�Ý�ÙÙÊ½½Ê/D�ò�½ÊÖÃ�Äã-C�Ùã�½/PÊÝã�Ù

COMPUESTOS FOTOPROTECTORES EN EMBRIONES DEL 
GÉNERO CREPIPATELLA: IMPLICANCIAS DE LOS MODOS DE 

DESARROLLO

Francisco J. Paredes , Víctor M. Cubillos  y Oscar R. Chaparro 
InsƟ tuto de Ciencias Marinas y Limnologicas, Universidad 
Austral de Chile, Valdivia, Chile; paredesfco91@gmail.com

Los estadios tempranos de invertebrados marinos, deben 
lidiar con la radiación UV-R, y hacen uso de compuestos 
fotoprotectores. Los gastropodos Crepipatella fecunda y C. 
dilatata poseen disƟ ntos modos de desarrollo embrionario. 
La primera Ɵ ene desarrollo mixto (encapsulado-pelágico) 
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y libera una larva pelágica (15 días). La segunda, presenta 
desarrollo directo, liberando juveniles desde las capsulas. 
Ambas especies encierran sus embriones en capsulas que son 
incubadas por la madre. La radiación ultravioleta (UV-R; 280-
400 nm) impacta en la viabilidad de los estadios temprano. 
Sin embargo, el secuestro y asimilación de compuestos 
fotoprotectores como las micosporinas del Ɵ po aminoácido 
(MAAs), es un mecanismo uƟ lizado como estrategia para 
aminorar el daño celular causado por UV-R. Normalmente, 
las MAAs son adquiridas por el adulto desde las algas y 
transferidas a los embriones. Mediante HPLC se cuanƟ fi co los 
niveles de MAAs en embriones, fl uido intracapsular, paredes 
capsulares, y huevos nutricios (en C. dilatata) y se asociaron 
a los modos de desarrollo. Las hembras y embriones 
encapsulados de ambas especies presentan 3 Ɵ pos de MAAs 
(Shinorine, Porphyra-334, Asterina 330). Los embriones de C. 
fecunda (desarrollo mixto) poseen mayores niveles de MAAs 
que embriones de C. dilatata con desarrollo directo. Esto 
sugiere mayor protección para el periodo pelágico debido 
a la mayor exposición al UV-R. La presencia de MAAs en los 
embriones de C. fecunda, correspondería al aporte materno 
a través del vitelo y en menor medida al aporte del fl uido 
intracapsular. En C. dilatata, el incremento en MAAs durante 
el desarrollo encapsulado, se debe a la ingesta de huevos 
nutricios (también poseen MAAs). Las paredes capsulares de 
ambas especies poseen MAAs, pero con reducidos niveles. 
Así, la mayor protección vía MAAs, estaría dada en la especia 
C. fecunda con desarrollo mixto, y en menor medida para C. 
dilatata con desarrollo directo. Fondecyt-Chile 1100335.
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DECLINE OF THE LAND SNAIL ANGUISPIRA ALTERNATA 
(PULMONATA: DISCIDAE) IN PENNSYLVANIA, USA

Timothy A. Pearce  and Chelsea D.  Arnold
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PiƩ sburgh, Pennsylvania 15213, USA pearcet@carnegiemnh.
org; cdarnold47@gmail.com

PopulaƟ on declines of species are occurring throughout 
the world. Although museum specimens record species 
occurrences in space and Ɵ me, documenƟ ng declines can 
be diffi  cult when historical informaƟ on is sparse. The land 
snail Anguispira alternata is relaƟ vely large and common, 
resulƟ ng in numerous museum specimens. CorroboraƟ ng 
anecdotes, recent surveys in Pennsylvania, northeastern 
USA, compared with museum specimens, indicate that A. 
alternata is now known in fewer than half the counƟ es 
where it occurred before 1960. However, we do not know the 
search eff ort of past snail surveyors, so can we be sure that 
modern surveyors are searching hard enough? To address 
this quesƟ on, we examined over Ɵ me (1) the accumulaƟ on 

curve of new species records in counƟ es, (2) the proporƟ on 
of collecƟ ng events containing A. alternata, and (3) the sizes 
of snails in collecƟ ng events. We conclude that modern 
surveyors are searching hard enough and that the decline 
of A. alternata is real. We discuss preliminary results that 
explore possible causes of the decline.

IÄò�ÝÊÙ�Ý/IÄò�Ý®ò�-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

MOLUSCOS MARINOS INVASORES EN LA COSTA DE 
VENEZUELA

Ana Carolina Peralta , Patricia Miloslavich 
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Ambientales, Universidad Simon Bolivar, Caracas 1080, 
Venezuela; aperalta@usb.ve

Las especies invasoras suelen generar problemas en el 
ecosistema desde varias persepecƟ vas: pérdida de la 
biodiversidad, pérdidas ecónomicas por desplazamiento de 
especies naƟ vas de importancia comercial, alteraciones del 
equilibrio ecológico por intervención en las tramas trófi cas, 
propagación de enfermedades por incorporación de un 
nuevo hospedador de parásitos, etc. El presente trabajo 
intenta resumir las principales especies exóƟ cas de moluscos 
que hasta los momentos se han registrado en el ecosistema 
marino de la costa de Venezuela. En base a la revisión 
de bibliograİ a y de bases de datos sobre la diversidad 
de moluscos en la costa de Venezuela se registraron 3 
especies introducidas: 2 bivalvos de la familia MyƟ lidae y 1 
gasterópodo de la familia VermeƟ dae. Potencialmente puede 
haber 5 species invasoras más que han sido reportadas 
en el Caribe pero no aún en Venezuela. En el caso de los 
myơ lidos y esta especie de verméƟ do ambos comparten 
la caracterísƟ ca de ser especies adaptadas a la vida sésil y 
tener una reproducción con estadíos larvales libres en el 
agua. Estas caracterísƟ cas les permiten colonizar nuevos 
ambientes ya sea por el traslado involuntario de las larvas 
en aguas de lastre o de los adultos adheridos a los cascos de 
embarcaciones. Bajo este escenario, se presenta un análisis 
de las formas de ingreso, los riesgos, impactos y medidas de 
control para cada una de las especies invasoras con el fi n de 
evaluar y diagnosƟ car los retos a enfrentar desde el punto de 
vista económico y ecológico.

INVASIVE MARINE MOLLUSKS IN THE VENEZUELAN COAST
Invasive species can generate problems to ecosystems 
through: biodiversity loss, displacement of naƟ ve species 
of commercial importance (economic losses), ecological 
alteraƟ on of the food webs, disease propagaƟ on by 
the incorporaƟ on of new host parasites, etc. This work 
summarizes the mollusk invasive species that have been 
idenƟ fi ed in Venezuelan marine ecosystems. Based on 
literature review and databases, there are three invasive 
mollusk species registered for this country: two bivalves 
from the family MyƟ lidae and one gastropod from the 
family VermeƟ dae. There are potenƟ ally fi ve more invasive 
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species that have been reported in the Caribbean, but their 
presence in Venezuela has not been registered yet. In the 
case of MyƟ lidae and the vermeƟ d species, they share the 
characterisƟ c of a sessile life style and disperse through a 
larval stage. These characterisƟ cs allow them to colonize new 
environments either by larval transport in ballast water or as 
adults aƩ ached to the vessel’s hull. Under this scenario, an 
analysis of the way of entrance, the risks, impacts and control 
measures are presented for each species in order to evaluate 
and diagnose the challenges we have to confront from an 
economic and ecological point of view.
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DISTRIBUTION AND COMPOSITION OF BIVALVE SPECIES 
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The species composiƟ on of the assemblies of bivalves 
in South American ecoregions, as well as environmental 
factors, was not known unƟ l now. Aiming to evaluate the 
environmental factors that infl uence the structure of bivalves 
assemblies of these biogeographical units, 24 ecoregions 
located in Brazil and part of neighboring countries were 
selected due to the greater availability of environmental 
data and greater number of mollusk material deposited in 
scienƟ fi c collecƟ ons. The presence and absence of species in 
each polygon area of each ecoregion was obtained through 
literature review and examinaƟ on the scienƟ fi c collecƟ ons of 
renowned museums. Physiographic aƩ ributes, such as slope, 
elevaƟ on, polygons area, precipitaƟ on, air temperature, 
as well as indicators of water chemistry, especially pH and 
caƟ onic contents, were evaluated through several univariate 
and mulƟ variate methods. Index of species rarity was 
calculated for each region in order to quanƟ fy the endemicity 
of the areas. We observed greater species richness of bivalves 
in large areas of lower slope and high richness of fi shes. The 
high richness of unionids with parasiƟ c larval stage was also 
related to polygon area and high richness of fi shes. Most 
environmental factors that explained the structure of the 
bivalve assemblies were physiographic aƩ ributes and the fi sh 
species richness. Moreover, geological events of the past that 
shaped the South American landscapes contributed to the 
present distribuƟ on and composiƟ on of bivalve species in the 
evaluated ecoregions. This one fi rst step to understanding 
the structure of bivalve assemblages in macroscale is an 

important basis for the management and conservaƟ on of 
naƟ ve species and the control of invasive species. (CAPES 
- Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior / Brazil)
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El osƟ ón americano Crassostrea virginica (Gmelin, 1791) 
pertenece a la familia Ostreidae de gran importancia 
comercial. Se distribuye desde el Golfo de San Lorenzo en 
Canadá hasta la Laguna de Términos, Campeche, México, 
encontrándose en zonas arrecifales de fondos fi rmes y duros 
de la zona intermareal y submareal. El osƟ ón Crassostrea 
es un recurso de importancia comercial, cuya producción 
nacional en 2010 se esƟ mó en 50,715 toneladas, alcanzando 
la producción en Veracruz las 26’328 ton, lo que representó 
un aporte al total nacional del 52% y en la producción del 
Golfo de México del 58%, representando el 90% del volumen 
total. La captura nacional de osƟ ón en 2012 fue de 39,763 
ton, ocupando el 6° lugar en la producción pesquera en 
México, sin embargo, por su valor económico se ubica en el 
16°. La tasa media de crecimiento anual de producción en 
los úlƟ mos 10 años ha sido negaƟ va de -0.40%, observando 
una gran disminución en sus poblaciones, conduciendo a una 
problemáƟ ca mayor.
La importancia del osƟ ón además de los volúmenes de 
producción, reside también en la dimensión socioeconómica, 
dada la caracterísƟ ca de expansión de pesquería ribereña 
que se desarrolla en el Golfo de México, con 7’000 
pescadores dedicados a esta acƟ vidad ostrícola, de los cuales 
existen en Veracruz 3’400 que ejercen esfuerzo en los 11 
sistemas lagunares o costeros de la enƟ dad. El objeƟ vo del 
trabajo es contribuir al conocimiento histológico normal de 
los principales órganos que conforman la anatomía del osƟ ón 
Crassostrea virginica, para determinar posteriormente los 
daños que provoquen patógenos o contaminantes, causantes 
de la disminución en su producción pesquera. Se colectaron 
18 organismos en Tampico, Tamps, y 20 en Veracruz, fi jados 
en formol al 10%, se disectaron longitudinalmente y se 
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incluyeron en parafi na. Se obtuvieron cortes a 5μm y se 
Ɵ ñeron con Hematoxilina-Eosina de Harris. Se describieron 
las estructuras histológicas normales de los órganos: 
hepatopáncreas, gónadas, branquias, glándula cerebral, tubo 
digesƟ vo, corazón, manto, músculo aductor y palpos labiales 
Los benefi cios de este trabajo servirán de referencia a otros 
posteriores.
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The sea hare Stylocheilus striatus, as other members of the 
Aplysiidae family, is a grazer specialist that feeds on the toxic 
cyanobacteria Lyngbya majuscula. Stylocheilus striatus oŌ en 
incorporates the acƟ ve secondary metabolites produced 
by this cyanobacteria. Blooms of L. majuscula have been 
frequently occurring since 2010 in Caleta Balandra, B.C.S. 
Mexico. In October–November 2011 and August 2012 we 
observed both, blooms of L. majuscula and large aggregaƟ ons 
of the sea hare in Caleta Balandra. Stylocheilus striatus were 
found in sand feeding on the bloom of L. majuscula and 
on the seagrass Halodule wrighƟ i. The opistobranchs were 
in reproducƟ on, and laid their eggs directly on H. wrighƟ i, 
and also on the macroalge Caulerpa sertularioides, Spyridia 
fi lamentosa and Acantophora spicifera. Here, we present 
the density values and the structure of S. striatus populaƟ on 
by size, and determined the trophic relaƟ onships of S. 
striatus using stable isotopes δ15N and δ13C. We recorded 
agglomeraƟ ons of more than 64 organisms per site, but 
also individuals alone. The density was 38 ind/ m2 and 40 
ind/ m2 for 2011 and 2012, in an area of 34 m2 and 45 m2 
respecƟ vely, but both areas showed a diff erent spaƟ al 
aggregaƟ on paƩ ern. Mean size of 300 organisms was 3.4 
± 6.0 (range: 2.0 - 5.0 cm) in 2011 and 5.2 ± 11.3 (range: 
2.0 - 9.0 cm) in 2012. Most eggs were laid on the seagrass 
H. wrighƟ i. The analyzes of δ15N and δ13C isotopes in muscle 
Ɵ ssues of S. striatus indicate that L. majuscula and H. 
wrighƟ i contributed to their diet. We discuss on the Ɵ ght 
relaƟ onships of S. striatus, H. wrighƟ i and L. majuscula. 
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Mollusks are one of the most important animal groups in 
the Gulf of California, given their economic and ecological 
importance, and high richness. This group represents 44% of 
the total invertebrate fauna of the region, which is why the 
aim of this work was to determine the distribuƟ on paƩ erns 
of this phylum. The distribuƟ on of 1,750 species of mollusks 
was analyzed creaƟ ng maps of species richness; also maps 
with 440 of the 463 endemic species were prepared to 
denote zones of greatest occurrence. Finally, the distribuƟ on 
data were used to build a biogeographical group zonaƟ on in 
the region through the Bray-CurƟ s index and Ward’s method. 
The results show a laƟ tudinal gradient such that species 
richness decreased in the northern Gulf of California. The 
highest concentraƟ on of species was found on the coast of 
Sinaloa (with more than 800 species number). The highest 
endemism is found in the north-central Gulf, especially to 
the south of the Tiburon Island (29 °N) with richness higher 
than 40 species. Finally, the biogeographic zonaƟ on shows 
a total of seven regions, diff erenƟ aƟ ng the Upper Gulf (28 ° 
to 29 °N, where the highest endemism is concentrated) and 
the peninsular coast of San Lorenzo Archipelago to Cabo 
San Lucas, the conƟ nental region from Guaymas to Bahia 
de Banderas, and fi nally three regions including deep areas 
(>200 m) being the fi rst from the entrance of the Gulf to the 
“El Pescadero” basin, followed by a region encompassing �El 
Farallon� watershed, and fi nally to the region encompassing 
the southern of the larger islands, including Guaymas and 
Carmen basins.
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Corbulids are amongst the most abundant mollusks 
in eastern liƩ oral environments of South America and 
nine extant species of this family have been registered 
for the Brazilian coast. However, this number could be 
underesƟ mated, at least considering recent surveys of 
marine diversity in Brazil. In this study we performed a 
taxonomic revision of the living species of Corbulidae from 
Brazil based on shell characters, including examinaƟ on of the 
type material and specimens from diff erent collecƟ ons of 
Brazil, USA and Europe. Our results show that there are four 
genera (Corbula, Varicorbula, Caryocorbula and Tenuicorbula) 
and thirteen species of Corbulidae in Brazil. Among then four 
species are new occurrences to Brazilian coast: Caryocorbula 
chiƩ yana (C. B. Adams , 1852), Caryocorbula marmorata 
(Hinds, 1843), Caryocorbula luteola (Carpenter, 1854) and 
Juliacorbula bicarinata (G. B. Sowerby I, 1833), and one is a 
new species for the science, Caryocorbula sp. Some idenƟ fi ed 
species have shell morphology idenƟ cal to Corbulidae species 
from Eastern Pacifi c, indicaƟ ng a possible phylogeneƟ c 
relaƟ onship between species from Western AtlanƟ c and 
Eastern Pacifi c; while others species are endemic from South 
America, such as Corbula tryoni Smith, 1880 and Corbula 
patagonica d’Orbigny, 1846. These laƩ er species are similar 
to Corbulidae from Indo-Pacifi c, and shell morphology of C. 
patagonica is very similar to Corbula tunicata Hinds, 1843. 
Based on type material, the synonymies were indicated: 
Corbula uruguayensis Marshall, 1928, tradiƟ onally considered 
synonymy of Caryocorbula caribaea d’Orbigny, 1853, is in 
fact a juvenile form of C. patagonica; and the species Corbula 
barraƟ ana C. B. Adams, 1852, Corbula swŌ iana C. B. Adams, 
1852 and C. kjoeriana C. B. Adams, 1852 were confi rmed 
as synonymies of C. caribaea. This laƩ er species has many 
morphological variaƟ ons along the Brazilian coast, and can 
be a complex of species that needs further phylogeographic 
studies.
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The geographic distribuƟ on of Octopus mimus is unclear, 
most records are restricted to localiƟ es off  coast Peru and 
Chile, and some references have pointed it is present off  
Central America; however, it is unknown if this octopus 
is found off  Ecuador despite of previous unpublished 
records from two sites of the country. The aim of the 
present study is to idenƟ fy whether the principal octopus 
captured in a marine protected area known as Reserva de 
Produccion FaunisƟ ca Marino Costera PunƟ lla de Santa Elena 
(REMACOPSE) at South of Ecuador, is O. mimus. Samples 
collected based on a fi shery-dependent sampling in Salinas, 
were used to test the presence of this species based on 
sequences of three mitochondrial markers and using a 
Bayesian approach. The phylogeneƟ c analysis confi rms that 
O. mimus inhabits the REMACOPSE and likely the border 
between Panamic and Peruvian provinces although this 
last statement sƟ ll needs further studies. The results also 
indicate that the octopus specimens captured in the fi shery 
from this marine protected area are closely related to O. 
mimus specimens from Central America than those from 
South America. The geneƟ c idenƟ fi caƟ on of two groups of 
O. mimus could be associated to the diff erent environmental 
condiƟ ons of the two biogeographic provinces. The fi nding in 
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this study represents an important step for posterior research 
on the biology and fi shery of the octopus in Ecuador.
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The systemaƟ cs of the family Octopodidae is controversial. 
Molecular studies have suggested the polyphyly of the family, 
naming new genera for several extant species, eliminaƟ ng 
subfamilies, and spliƫ  ng the taxon in more families. 
Most octopuses from the Panamic Province are uncertain 
with regard to their generic status and their evoluƟ onary 
relaƟ onships are unknown. We present here a contribuƟ on 
to complement the systemaƟ cs of the Octopodidae with the 
phylogeny of the Central American West Pacifi c octopuses. 
We use the Bayesian approach to resolve their relaƟ onships 
based on three mitochondrial (COI, COIII, and r16S) and one 
nuclear marker (Rhodopsine). The results revealed a clade 
conformed by species of Octopus s. str. (O. bimaculatus, O. 
bimaculoides, O. insularis, O. maya, O. mimus, O. cf. oculifer 
and O. “vulgaris”) and suggest that the Pacifi c octopuses, 
O. mimus and O. cf. oculifer are more closely related to the 
AtlanƟ c octopus species, O. maya and O. insularis than the 
ocellate species of Pacifi c octopuses, O. bimaculatus and O. 
bimaculoides. The octopuses with uncertain generic status, 
“O.” cf. fi tchi, “O.” cf. chierchiae, and “O.” tehuelchus form a 
diff erent clade along with Paroctopus digueƟ . The clustering 
of “O.” californicus with Enteroctopus and Benthoctopus 
confi rm that the former species should be placed in a genus 
disƟ nct from Octopus and suggests a close relaƟ onship to the 
family Enteroctopodidae.
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Wave energy is an important factor that controls rocky 
interƟ dal communiƟ es in Northern Patagonian coasts. In 
this study, we selected three abrasion plaƞ orm headlands 
in Nuevo Gulf, Punta Pardelas (PP), Punta Este (PE) and 
Cerro Avanzado (CA), based on the results of modeling the 
wave energy produced by winds. Wave energy was modeled 
using the WEMo soŌ ware and the mean energy of each site 
was esƟ mated from 10 points separate 100 from each one. 
In each rocky interƟ dal, six samples of mussel beds were 
collected from a 10 x 10 cm surface to esƟ mate relaƟ ve 
abundance and mean size of individuals. The mean wave 
energy was higher for PP (4950 J/m) followed by CA (1580 
J/m) and PE (925 J/m). The mean size of individuals was 
signifi cantly higher in PP (16.44mm) than in PE (12.93mm) 
and CA (12.37mm), whilst the relaƟ ve abundance was 
signifi cantly lower in PP (21800 ind/m2) than in PE (38400 
ind/m2) and CA (47780 ind/m2). The diff erences in size 
observed between the diff erent sites refl ects the phenotypic 
plasƟ city of mussels under the infl uence of environment. 
Sites with low densiƟ es may favor individual growth of 
mussels by releasing compeƟ Ɵ on among them allowing that 
individuals in high energeƟ c locaƟ ons reach higher sizes.
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GASTERÓPODOS TERRESTRES DE BUCTZOTS, YUCATÁN, 
MÉXICO
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La clase Gastropoda es el grupo más diversifi cado de los 
moluscos. La caracterísƟ ca principal del grupo Pulmonata es 
la aparición de un “pulmón“, producto de la vascularización 
del manto y carecen de opérculo; se distribuyen en regiones 
tropicales, subtropicales y templadas. En el caso de México se 
encuentran registradas un total de 41 familias de moluscos 
terrestres. Para el Estado de Yucatán, y zona sureste de la 
Republica, no se conocen estudios detallados de la malacofauna 
conƟ nental. Por ello el presente estudio Ɵ ene como propósito 
incrementar el conocimiento de la diversidad malacológica 
enfocándose a la zona de Buctzots, Yucatán. La recolecta de 
los macromoluscos fué por el método de colecta manual, 
modifi cado para zonas de vegentación densa, por lo cual se 
emplearon dos transectos de 75 m, dentro de los cuales se 
delimitaron 5 cuadrantes de 7 x 7 m para cada uno, con una 
separación de 10 m entre cuadrantes, y 23 m de separación 
entre cada transecto. La superfi cie total de muestreo fue 1725 
mts2. Se realizó la idenƟ fi cación de 11 especies, agrupadas en 
cinco familias pertenecientes a 3 ordenes (Neotaenioglossa, 
Mesogastropoda, Stylommatophora). Con la información 
obtenida se realizó un listado taxonómico además del 
análisis de diversidad y riqueza para la zona de estudio. Los 
organismos más abundantes fueron los miembros del género 
Chondropoma, sin embargo el género Orthalicus presentó 
mayor número de organismos completos (organismo y concha). 
El estudio presente permiƟ rá la realización de futuros trabajos 
ecológicos, así como la evaluación de especies invasoras, y un 
mayor acercamiento al estudio de los moluscos terrestres. 

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

THE EFFECT OF SPIRULINA ON THE EXPERIMENTAL 
BREEDING OF LYMNAEA COLUMELLA (SAY, 1817) 

(GASTROPODA: LYMNAEIDAE).

Lucila Prepelitchi , Julieta Pujadas , Darío Ferri  and CrisƟ na 
Wisnivesky 
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Snails of the family Lymnaeidae are the intermediate hosts 
of Fasciola hepaƟ ca, the causaƟ ve agent of fasciolosis. 
A thorough knowledge of snail biology is essenƟ al for 
controlling this disease. An effi  cient culture technique is 
therefore necessary to study snail biological parameters. 
Commercial spirulina (Arthrospira platensis) has been 
recently employed as an animal feed supplement in some 
freshwater and marine species, but has never been tested on 
lymnaeid snails. 
We evaluate the eff ect of spirulina on fi tness parameters of 
Lymnaea columella the main intermediate host of F. hepaƟ ca 
in Northeastern ArgenƟ na. 
A total of 20676 newly-laid F2 eggs were used; half of them 
were fed with leƩ uce (treatment L) and the other half with 
leƩ uce plus spirulina (treatment L+S). Each treatment was 
replicated 6 Ɵ mes and each replicate contained 1723 eggs in 
recipients fi lled with aerated and dechlorinated fi lter water, 
under a 12:12 light:dark photoperiod and at 22.5°C. Food 
was added as per the treatment protocol. Hatching rate, 
number of living snails and their shell length were measured 
at diff erent Ɵ me intervals unƟ l all snails had died.
In comparison with L. columella snails fed only with leƩ uce, 
we found that L. columella fed with leƩ uce plus spirulina 
showed higher survival rates; grew faster and showed higher 
growth increments; aƩ ained sexual maturity earlier in Ɵ me 
(L+S:60 days vs. L:120 days) and at a smaller size (L+S:4.8mm 
vs. L:8.2mm); had a longer reproducƟ ve period (L+S:150 
days vs. L:90 days); produced a higher number of eggs/snail 
(L+S:29.6 vs. L:13.3) and showed a higher off spring hatching 
rate (L+S:70% vs. L:40%).
The supplementaƟ on of L. columella diet with spirulina 
enhances it fi tness and provides large number of reproducing 
adults and a conƟ nuous producƟ on of off spring, which are 
essenƟ al for developing future experimental studies in order 
to improve our knowledge on L. columella biology.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

EVALUACIÓN HISTOPATOLOGICA DEL ESTADO DE SALUD DEL 
CULENGUE (GARI SOLIDA GRAY, 1828), EN EL SUR DE CHILE
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El culengue (Gari solida. Gray, 1828), conocido como “almeja 
dulce” y “pacifi c clam”, es un molusco bivalvo enterrador de 
importancia comercial, que se distribuye desde Callao (Perú) 
hasta el archipiélago de los Chonos (Chile).
El objeƟ vo de este estudio fue evaluar el estado de salud de 
G. solida en el sur de Chile. Los ejemplares fueron colectados 
en época primavera/verano en la localidad de Carelmapu 
(41⁰ 44’ 27,38” S; 73⁰ 41’ 55,18”O). De los ejemplares 
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colectados se evaluó la talla media, el mínimo y máximo, 
la proporción de sexos, el estadio gonadal predominante 
y la prevalencia e intensidad media, mínima y máxima de 
parásitos por corte histológico.
En los cortes se hallaron organismos similares a RickeƩ sia 
parasitando intracelularmente el epitelio de los túbulos 
digesƟ vos; organismos similares a colonias de bacterias en 
branquias frecuentemente encapsuladas por hemocitos; 
ooquistes conteniendo hasta 8 esporozoítos similares a 
Nematopsis sp. en tejido conecƟ vo de varios órganos, 
ocasionando una infi ltración hemocitaria en caso de hallarse 
en alta intensidad; ciliados de dos especies diferentes 
principalmente localizados en branquias, una de ellas similar 
a Trichodina sp, células no idenƟ fi cadas, presumiblemente un 
protozoo, en el lumen de los túbulos digesƟ vos y turbelarios 
similares a Paravortex sp. en el lumen del intesƟ no. En el 
interior de las células del epitelio del intesƟ no de un ejemplar 
se hallaron numerosas células con una morfología similar a 
esporas y esporas en formación.
No se encontró ninguna enfermedad de declaración 
obligatoria según la OIE (Organización Mundial de Sanidad 
Animal).

S®ÃÖÊÝ®Ê G�Ýã�ÙÌÖÊ�ÊÝ ã�ÙÙ�ÝãÙ�Ý ù �� �¦ç� �ç½��/
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FIRST REPORT OF LYMNAEA NEOTROPICA BARGUES, 
ARTIGAS, MERA Y SIERRA, POINTIER & MAS-COMA, 2007 
IN NORTHEASTERN ARGENTINA: MORPHOLOGICAL AND 

MOLECULAR IDENTIFICATION
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Lymnaea neotropica is a lymneid snail originally described 
from Lima, Peru. Up to date, in ArgenƟ na, it was found in 
southern (Mendoza province) and central region (Buenos 
Aires and Santa Fe provinces). In this study we report the fi rst 
fi nding of L. neotropica in Entre Rios province, northeastern 
ArgenƟ na.
Snail samplings were carried out from April to October 2013 

in 3 livestock farms. Snails were collected during 30 minutes 
and transported alive to the laboratory. Once there, they 
were measured and 20% of the adults (> 4mm) were relaxed 
in menthol and killed by immersion in hot water (70ºC). 
Shells were removed, foots were conserved in ethanol 70% 
for molecular analyses and soŌ  Ɵ ssues were preserved in 
Railliet-Henry fl uid for morphological analyses. Shell length 
(SL) and width (SW), penis sheath length (ps), prepuƟ um 
length (pp) and prostate length and width were measured 
for taxonomic diagnosis. The pp/ps raƟ o and the SL/SW 
proporƟ on were calculated. 
DNA extracƟ on was performed using a commercial kit and 
the ITS1 rDNA segment was amplifi ed using previously 
published primers (Lym 1657 and ITS1-Rixo). Amplicons were 
purifi ed and sequenced.
A total of 162 snails were collected. Morphometric features 
were as follows: SL=4,0mm-8,2mm (�X: 6,1mm ±1,1); 
SW=2,2mm- 4,7mm (�X: 3,5mm ±0,5); SL/SW=1,3-2,1 (�X: 1,8 
±0,1), pp/ps=0,9-1,7 (�X:1,2 ±0,2), prostate length =0,4mm-
1,0mm (�X: 0,6mm ±0,2) and prostate width=0,2mm-0,7mm 
(�X:0,3mm ±0,1). These characterisƟ cs are in coincidence 
with the descripƟ on of L. neotropica.
The ITS1 sequence (same for all snails) had 669pb and 
exhibited 100% nucleoƟ de idenƟ ty with the sequences of L. 
neotropica from Lima, Peru (ITS1:AM412228) and Buenos 
Aires, ArgenƟ na (ITS1:JF960165).
Future malacological surveys are needed to evaluate 
the current distribuƟ on of L. neotropica in Northeastern 
ArgenƟ na and the implicaƟ ons for the transmission of 
Fasciola hepaƟ ca, as this species act as intermediate host of 
this human and animal parasitosis.

IÄò�ÝÊÙ�Ý/IÄò�Ý®ò�-C�Ùã�½/PÊÝã�Ù

INVASIVE MOLLUSKS IN MÉXICO
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Mollusks can cause biological invasions, defi ned as those 
organisms that are released intenƟ onally or accidentally 
outside their natural geographic distribuƟ on and fi ll other 
habitats). In conjuncƟ on with climate change and the 
fragmentaƟ on of the diff erent ecosystems, invasive species 
is one of the most important topic for the conservaƟ on of 
biodiversity threats. Actual reports to México of invasive 
mollusk species are few; the Commission for the Knowledge 
and Use of Biodiversity (CONABIO) has recorded 13 invasive 
species for the country, however the lack of malacological 
studies about, make this records doubƞ ul. The aim of this 
study is to review the literature and databases of introduce 
species and built list and a map of exoƟ c species found. We 
suggest to make a more extensive review about the species 
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that have registered, and analyze the eff ects these are 
causing on the ecosystems.

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
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EVALUATION OF TWO TYPES OF TRAPS FOR CAPTURING 
OCTOPUS SP. AT THE SOUTHWEST AREA OF ESPIRITU 

SANTO ISLAND BAJA CALIFORNIA SUR, MÉXICO
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From April 30th to May 4th and May 25th to June 1st, two 
prospecƟ ng trips for Octopus sp, fi shing were performed in 
the island El Gallo and La Gallina, located in the southwest 
part of Espiritu Santo Island, aboard a fi berglass boat with 
outboard 115 hp engine. This for evaluate two types of 
experimental octopus catching traps constructed at Centro 
Regional de InvesƟ gación Pesquera (CRIP), La Paz. Twelve sets 
and a total of 20 traps were conducted, 10 traps of square 
type design and 10 of rectangular type design, for a total 
catch of 100 octopus of the red octopus specie. Most of the 
catch was represented by octopus, with liƩ le presence of 
bycatch, indicaƟ ng that the trap has a high selecƟ vity of the 
objecƟ ve catch.

EVALUACIÓN DE DOS TIPOS DE TRAMPAS PARA LA CAPTURA 
DE PULPO SP EN LA ZONA SUROESTE DE LA ISLA ESPÍRITU 

SANTO B.C.S.
Del 30 de abril al 4 de mayo y del 25 de mayo al 1 de junio se 
realizaron 2 viajes de prospección de caladeros para la pesca 
de Pulpo Sp a bordo de una embarcación ribereña de fi bra 
de vidrio con motor fuera de borda de 115 hp en el islote 
del Gallo y la Gallina situados en la parte suroeste de La Isla 
espíritu santo. Esto para evaluar la captura de pulpo de dos 
Ɵ pos de trampas experimentales construidas en el C.R.I.P. La 
Paz.
Se realizaron 12 lances de un total de 20 trampas; 10 trampas 
del diseño Ɵ po cuadrada y 10 del diseño Ɵ po rectangular, 
obteniendo una captura total de 100 pulpos de la especie 
pulpo rojo. La mayor parte de la captura fue representada 
por pulpo, con poca presencia de fauna de acompañamiento, 
lo que hace indicar que la trampa Ɵ ene una gran selecƟ vidad 
de captura.

P½®�ÊÖçÙÖçÙ�-C�Ùã�½/PÊÝã�Ù

DESCRIPCIÓN HISTOLÓGICA DE LA GÓNADA DEL CARACOL 
PLICOPURPURA PANSA (GOULD, 1853) DEL PARQUE 

NACIONAL HUATULCO, OAXACA, MÉXICO
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La clase Gasterópoda se caracteriza por tener organismos 
asimétricos, que durante el desarrollo larval la masa visceral 
y el manto rotan de 90° a 180°. En la familia Muricidae 
se encuentran los llamados caracoles Ɵ ntóreos, quienes 
producen, en la glándula hipobranquial, una sustancia 
incolora que al exponerse al aire y la luz toma una coloración 
lechosa hasta el color púrpura. Las especies del género 
Plicopurpura son carnívoros y presentan una rádula de 
Ɵ po rachiglossa; en el ámbito reproducƟ vo, son dioicos 
pero diİ ciles de diferenciar por la morfología externa de la 
concha, solo es posible observando el pene en machos y la 
coloración de la gónada en organismos adultos. A pesar que 
Plicopurpura pansa se distribuye desde Bahía Magdalena 
en Baja California Sur hasta Colombia e Islas Galápagos, 
parƟ cularmente en Oaxaca, dentro del Parque Nacional 
Huatulco, han sido uƟ lizados por los indígenas mixtecos 
para teñir madejas de algodón. En el presente estudio se 
realizaron tres recolectas de enero a marzo del 2014, en 
el área rocosa de la zona mesolitoral de la Bahía Violín, 
Huatulco. Se obtuvieron un total de 90 organismos de tallas 
entre 21.97 a 57.31mm de longitud; en el laboratorio los 
organismos fueron fotografi ados y fi jados en formol al 10%. 
UƟ lizando la técnica histológica de ruƟ na, las gónadas se 
incluyeron en parafi na con punto de fusión de 56-58ºC para 
obtener cortes transversales de 7μ que se Ɵ ñeron con el 
medio de Hematoxilina-Eosina. Se obtuvo la descripción 
macroscópica que incluye la anatomía externa, posición y 
proporción de la gónada con respecto a la hepatopáncreas, 
y la coloración de dicho órgano de machos y hembras. En 
la descripción microscópica, se observaron algunas fases 
gamatogénicas de acuerdo a las diferenciaciones citológicas y 
la composición del tejido gonádico.
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GONAD HISTOLOGICAL DESCRIPTION OF SNAIL 
PLICOPURPURA PANSA (GOULD, 1853) OF HUATULCO 

NATIONAL PARK, OAXACA, MEXICO
The Gasteropoda Class is characterized by asymmetrical 
organisms, which during larval development the visceral 
mass and mantle rotate 90 ° to 180 °. The family Muricidae 
are called dyeing snails, who produced, in the hipobranquial 
gland, a colorless substance that when its exposed to air 
and light takes a milky color to the color purple. Species of 
the genus Plicopurpura are carnivorous and have a radula 
of rachiglossa type; in the reproducƟ ve ambit, they are 
dioecious but hard to disƟ nguish the external morphology of 
the shell and only possible by observing the penis in males 
and coloraƟ on of the gonad in adult organisms. Even that 
Plicopurpura pansa is distributed from Magdalena Bay in Baja 
California to Colombia and the Galapagos Islands, parƟ cularly 
in Oaxaca, in the Huatulco NaƟ onal Park, they have been 
used by the Mixtec Indians for dyeing hank of coƩ on. In the 
present study were three collecƟ ons from January to March, 
2014, in the rocky area of mesoliteral of Violin Bay, Huatulco. 
We obtained a total of 90 snails between 21.97 to 57.31mm 
in length; in the laboratory the organisms were photographed 
and fi xed in formalin 10%. Using rouƟ ne histological 
technique, the gonads were included in paraffi  n with melƟ ng 
point of 56 - 58 ° C for cross-secƟ ons of 7μ were stained with 
hematoxylin-eosin medium. Macroscopic descripƟ on includes 
the external anatomy, posiƟ on and proporƟ on of the gonad 
with respect to the hepatopancreas, and the coloraƟ on of 
the body of males and females were obtained. Some stages 
were observed in the microscopic descripƟ on, gamatogenicas 
according to the cytological diff erenƟ aƟ on and gonadal Ɵ ssue 
composiƟ on.
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The freshwater limpets according to classic systemaƟ c 
belong to Ancylidae family, although previous suggesƟ ons 
of a paraphyleƟ c status. Recent incorporaƟ on of molecular 
data, confi rmed this family as paraphyleƟ c, mainly because 
the Burnupia genus. The others genera were included in 
Ancylinae, inside Planorbidae. However, the absence of all 
Neotropical genera in molecular based phylogenies is sƟ ll a 
maƩ er of some controversy.
Our studies aim to help idenƟ fi caƟ on of crypƟ c species 
and to contribute to the phylogeny. The shell comparaƟ ve 
morphology was carried out by opƟ cal and scanning 
microscope images; soŌ  parts were studied by dissecƟ ng 
stained specimens under magnifying glass. Molecular studies 
used, so far, the COI and 16S mitochondrial markers, using 
three diff erent specimens of each populaƟ on. AŌ er the 
procedures of extracƟ on, amplifi caƟ on and sequencing, 
the news sequences obtained were aligned, edited 
and compared. The geneƟ cs distances between South 
American genera were built using Neighbor-joining test 
and based at Kimura Two Parameter (K2P). We used as 
out groups sequences downloaded from GenBank. Shell 
apex morphology, protoconch sculpture and muscles scar 
morphology are diagnosƟ c characters useful to idenƟ fy and 
characterize species and genera in Ancylinae. We sequenced 
species of Anisancylus Pilsbry, 1924; Gundlachia Pfeiff er, 
1849; Hebetancylus Pilsbry, 1913; Uncancylus Pilsbry, 1913, 
Burnupia Walker, 1912; Ferrissia Walker, 1903 and Laevapex 
Walker, 1903.
Similar topologies were obtained to both molecular markers. 
The Ancylinae monophyly was retaking with the 16S 
molecular marker, with a support of 54%. At both topologies, 
Burnupia stayed out of the Ancylinae clade, with the highest 
geneƟ c distance (19.7%) observed between the tradiƟ onal 
ancylids. Gundlachia has the biggest number of species 
at South America and had like syster-group relaƟ onship: 
(Hebetancylus + (Gundlachia + (Anisancylus + Uncancylus)). 
The geneƟ c distance between fi ve species of Gundlachia 
was 5.1% and the divergences between Gundlachia and 
Anisancylus were 8.8%. 
Financial support: CNPq, Faperj
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TOWARDS THE COSTA RICAN CONTINENTAL MOLLUSCAN 
FAUNA

Ira Richling 
StuƩ gart State Museum of Natural History, Rosenstein 1, 

70191 StuƩ gart, Germany; ira@helicina.de

Up to date there exists no comprehensive work on the 
Costa Rican conƟ nental molluscan fauna despite its 
biogeographically interesƟ ng posiƟ on as corridor between 
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the North and South American faunas and as a hotspot 
area. AŌ er the epochal Biologia Centrali-Americana by 
M�Ùã�ÄÝ (1890-1901) mainly P®½Ý�Ùù contributed in various 
publicaƟ ons to the fauna roughly between 1906 and 1948, 
but hereaŌ er the interest faded. In 1993 with the foundaƟ on 
of the InsƟ tuto Nacional de Biodiversidad de Costa Rica 
(INBio) a new and highly moƟ vated approach began to tackle 
the molluscan fauna, which resulted in a regional check-list 
(Barrientos 2003: Re vista Biología Tropical, 51 [Suppl. 3]: 
293-304) reviewing the literature from 1862 through 2001. 
Unfortunately, INBio had to focus its research goals and 
closed its malacological department about ten years ago 
resulƟ ng in a signifi cantl interrupƟ on of these new eff orts. 
The most recent compilaƟ on for Costa Rica is included in 
the elaborated check-list for México and Central America by 
Thompson  (2011: BulleƟ n Florida Museum Natural History, 
50: 1-299), but again without illustraƟ ons.
The current work in progress aims to study all accessible type 
material of the species reported and found in the area. In a 
second step the historical informaƟ on shall be combined with 
recent collecƟ ng data (e.g. the former INBio collecƟ on and 
other sources) and available ecological informaƟ on. Although 
clearly below the level of revisions, the goal is to provide 
for the fi rst Ɵ me an illustrated guide to the Costa Rican 
conƟ nental mollusc fauna which summarizes the current 
state of taxonomic knowledge, shows roughly distribuƟ on 
ranges and moreover exposes the limits of the exploraƟ on of 
the Costa Rican fauna.

S®ÃÖÊÝ®Ê H��½�ÃÊÝ ÝÊ�Ù� OÖ®Ýã«Ê�Ù�Ä�«®�/L�ã’Ý ã�½» 
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BIOGEOGRAPHY OF BOREOBERTHELLA AUGUSTA 
MARTYNOV AND SCHRODL 2009 IN PRIBILOF CANYON AND 

ZHEMCHUG CANYON, BERING SEA

Michelle Ridgway , Nora R. Foster , Ángel Valdés , Angela 
GraviƩ  
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A new genus and species of pleuobranchoidean 
opisthobranch, Boreoberthella augusta Martynov and 
Schrodl 2009 was described from specimens collected in 
the 1930’s, 1971 and 1991 in the Sea of Japan and near 
the Komandorskyie Island in the northwestern Pacifi c. The 
species was described based on preserved animals, thus 
the morphology and coloraƟ on of live animals remained 
unknown. In 2007 live specimens and video images of an 

unidenƟ fi ed pleurobranch were collected during exploraƟ on 
of the Pribilof and Zhemchug canyons in the Bering Sea. 
Expert examinaƟ on of the specimen, especially the radular 
and jaw morphology confi rmed its idenƟ ty as Boreoberthella 
augusta. The occurrences of the species in the canyons, 
depth and distribuƟ onal range as well as a descripƟ on of the 
living animal are presented.
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LAND MOLLUSKS IN THE ECOLOGICAL RESERVE OF 
PEDREGAL DE SAN ANGEL, MÉXICO CITY

Arzu Rivera -García  and Edna Naranjo-García 
InsƟ tuto de Biología UNAM, México D.F. Coyoacán, Ciudad 

Universitaria 3000, México; arzu173@hotmail.com; 
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The ecological reserve Pedregal de San Angel is a volcanic 
area produced by the erupƟ on of the volcano Xitle about 
1670 ±35 years ago. This reserve is situated 2,300 meters 
above sea level, creaƟ ng subhumid temperate weather, with 
two marked seasons: dry and rainy season. The ecological 
reserve covers about 237 hectares, which have been 
protected for 30 years. In recent years, students of the UNAM 
(University NaƟ onal Autonomous of México) searched for 
land mollusks in this area. A total of 23 species were found. 
Only six species represent the 89.8% of the abundance, 
indicaƟ ng low diversity. However, the ecological reserve 
represents only a shadow of the complex ecosystem that 
previously existed. Nowadays mollusks and other groups are 
under constant pressure for several reasons: for example, 
human disturbance, introducƟ on of exoƟ c organisms and 
ecological changes.
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DIVERSITY OF MARINE OPERCULATED GASTROPODS OF 
FOUR BEACHES IN THE REGION OF LOS TUXTLAS, VERACRUZ

AnneƩ e Adriana Rivera  SanƟ ago  and María Fernanda Torres  
González  
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The state of Veracruz is rich in mollusks, however there aren't 
many publicaƟ ons about this group. It is important to know 
the diversity of organisms for their conservaƟ on. This is an 
inventory of marine operculated gastropod species from 4 



120 The Western Society of Malacologists

beaches (Montepío, Hermosa, Divina and Tortuguitas) near 
Los Tuxtlas, gathered by hand from intersƟ Ɵ al and low Ɵ de. 
33 diff erent species were idenƟ fi ed. Monitoring the status of 
the mollusks is relevant because it is a parƟ cularly vulnerable 
group to natural and arƟ fi cial environmental changes.

IÄò�ÝÊÙ�Ý/IÄò�Ý®ò�-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

THE INCREASING NUMBERS OF INVASIVE TERRESTRIAL 
MOLLUSKS IN THE USA 

AND THE EFFORTS TO CONTROL THEM

David G. Robinson 
USDA NaƟ onal Malacology Laboratory, Academy of 

Natural Sciences, 1900 Ben Franklin Parkway, Philadelphia, 
Pennsylvania 19103, USA; david.g.robinson@aphis.usda.gov; 

robinson@ansp.org

For the fi rst few centuries of colonizaƟ on of the United 
States, most of the invasive snails and slugs were of European 
origin. Most of these species have become widespread 
throughout the lower 48 states, and cause signifi cant damage 
to agriculture and the environment. It is esƟ mated that 
it the United States loses $120 billion to invasive species 
in general, but the proporƟ on aƩ ributed to mollusks is 
increasing signifi cantly. Over the last century, and especially 
with expanded globalizaƟ on of trade in the last thirty years, 
the rate of introducƟ on of invasive species from the world 
over passing through quaranƟ ne barriers has correspondingly 
increased.
Currently there are sixteen eradicaƟ on, control, suppression 
or containment programs in the country for recently 
introduced mollusk species; a variety of integrated methods 
of control are being used, including public educaƟ on, ongoing 
surveys, hand-collecƟ ng (for larger species), baiƟ ng, and 
canine units. But as resources are becoming increasingly 
strained, some programs may have to be cut back. There 
are over 350 airports, seaports, and border crossing into the 
country, and more being created to cope with increasing 
world trade.
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There has been no comprehensive inventory of the malacofauna 
of the island of Puerto Rico since Henry van der Schalie’s 1948 
book, and none on the islands of Culebra, and Vieques. Carlos 
Aguayo created a checklist of Puerto Rican snails and slugs 
in 1966 with a number of undescribed species. The snails of 
the islands of Mona and Monito were inventoried by Fred 
Thompson  in 1987. LiƩ le work has been done in the US Virgin 
Islands. Since van der Schalie’s work, Puerto Rico has undergone 
considerable change, and many if not most of the area has been 
drasƟ cally altered by human acƟ vity, including deforestaƟ on, 
agriculture, and urbanizaƟ on. Many of the naƟ ve or endemic 
species’ distribuƟ ons have been greatly diminished, and the 
ranges of invasive and synanthropic species have expanded to 
replace them.
Since the discovery of the giant African snail (LissachaƟ na 
fulica) in Guadeloupe in 1984, it became necessary to make an 
inventory of naƟ ve species throughout the West Indies before 
the inevitable spread of this serious pest.
Currently we can document some 185 species and subspecies 
in 28 families in Puerto Rico and its associated islands, including 
a number of invasive species from Africa, southeastern Asia, 
Florida, South America and the Lesser AnƟ lles. Puerto Rico 
can be divided into 3 disƟ nct zoogeographic zones, the Central 
Mountain chain, El Yunque massif, and the coastal karstic 
regions, and its malacofauna shows strong affi  niƟ es with that 
of Hispaniola, with very few affi  niƟ es with the Lesser AnƟ lles.
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BOUYANCY BEHAVIOR OF VELIGER LARVAE OF ATRINA 
MAURA ΈSOWERBY, 1835Ή DURING LARVAL CULTURE
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The veliger larvae Atrina maura have buoyancy behavior 
on the water surface, which causes high mortality on larval 
culture, this does not happen with any other species of 
naƟ ve bivalve. To study this behavior, the veliger larvae of 
Atrina maura in larval cultures were evaluated in laboratory; 
histochemical composiƟ on of the larvae in the surface, 
column and tank boƩ om culture was determined. The main 
component of the larvae in all four cultures were the lipids, 
surface larvae have a higher concentraƟ on of lipids than 
the rest on the culture tank. The lipid percentages between 
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diff erent larval cultures were from 52.58 ± 1.22 % to 73.15 
± 1.21 %. Pediveliger larvae were not reached due to larval 
mortality, the best survival was obtained in the fourth 
culture, the larvae survived to day 21 and histochemical 
composiƟ on was determined unƟ l day 19, at this day lipid 
content between the three sampling levels were no diff erent. 
The range of protein content was 11.71 ± 0.49 % in the third 
day of culture and increased as growing larvae to 19.54 ± 
0.69% on day 19. Carbohydrates increased as larvae grew 
(9.65 ± 0.34 to 13.37 ± 0.69 %). Histochemical composiƟ on 
and morphology of larvae were compared with larvae of 
species that do not exhibit buoyancy behavior such as 
Crassostrea corteziensis, Crassostrea gigas and Nodipecten 
subnodosus.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

PROTOZOÁRIOS CILIADOS PERITRÍQUEOS (CILIOPHORA, 
PERITRICHIA) EPIBIONTES EM MOLUSCOS LÍMNICOS NA 

ZONA DA MATA MINEIRA, BRASIL
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Os protozoários ciliados peritríqueos epibiontes colonizam a 
superİ cie de ampla gama de metazoários aquáƟ cos, entretanto 
estudos investigando moluscos como hospedeiros são 
escassos na literatura. A epibiose é uma associação facultaƟ va 
e interespecífi ca entre o epibionte e basibionte. O objeƟ vo 
do estudo foi realizar um inventário das espécies de ciliados 
peritríqueos epibiontes de moluscos límnicos na microrregião 
de Juiz de Fora, Minas Gerais. Os moluscos, coletados entre 
agosto de 2013 e fevereiro de 2014, foram analisados em 
laboratório sob microscópio estereoscópico para registro dos 
ciliados epibiontes. Os ciliados foram raspados das conchas, 
fotografados in vivo sob microscópio fotônico e impregnados 
pela técnica de carbonato de prata para idenƟ fi cação dos 
mesmos. Dentre os cinco táxons de moluscos encontrados 
(n=504) nos ecossistemas límnicos analisados (Ancylidae, 
Biomphalaria sp., Lymnaea sp., Physa sp. e Aplexa sp.), 13,89% 
estavam colonizados por peritríqueos epibiontes. Foram 
registradas 19 morfoespécies de ciliados nos hospedeiros 
examinados: Carchesium polypinum, Epistylis chrysemydis, E. 
plicaƟ lis, Epistylis sp. 1, Epistylis sp. 2, Opercularia arƟ culata, 
O. nutans, Opercularia sp. 3, Platycola sp. 1, Scyphidia sp. 1, 
Thuricolla sp. 1, VorƟ cella campanula, V. convallaria e VorƟ cella 
spp. (6 morfoespécies). Os moluscos límnicos invesƟ gados 

consƟ tuem microambiente relaƟ vamente protegido e com 
suprimento alimentar favorável à colonização por ciliados 
peritríqueos. As possíveis vantagens para os ciliados epibiontes 
podem estar relacionadas com a proteção contra predadores, 
acúmulo de matéria orgânica sobre concha e consequente 
aumento na densidade bacteriana, e maior possibilidade de 
mobilidade dos ciliados. Os dados de prevalência e abundância 
dos ciliados epibiontes de moluscos podem ser importantes 
métricas no monitoramento da poluição orgânica em 
ecossistemas dulcícolas, sendo necessário, portanto, estudos 
iniciais de inventário de espécies, tal como a presente proposta. 
Estudos posteriores que abordem os aspectos quanƟ taƟ vos 
desta relação poderão invesƟ gar o papel dos ciliados epibiontes 
de moluscos nos ecossistemas límnicos bem como seu potencial 
no biomonitoramento. 
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FEEDING BEHAVIOUR OF NASSARIUS VIBEX IN THE ESTUARY 
OF CEARÁ RIVER, NORTHEAST BRAZIL

Valesca P. Rocha  1,3; S. Jeyce Rocha V.  1; Deyse B. Azevedo  2; 
Helena MaƩ hews-Cascon  1

1Universidade Federal do Ceará, Departamento de Biologia, 
Laboratório de Invertebrados Marinhos do Ceará (LIMCE), 

Fortaleza, Ceará, Brasil
2InsƟ tuto de Ciências do Mar (LABOMAR)/UFC, Laboratório 

de Zoobentos, Fortaleza, Ceará, Brasil
3walewiska@hotmail.com

The gastropod family Nassariidae, which is found mainly 
in soŌ  substrate environments, presents many adapƟ ve 
variaƟ ons in feeding behavior. Nassariidae species can be 
herbivorous, carnivorous and scavengers and Nassarius vibex 
is a common species throughout Northeastern Brazil that 
reaches an adult size of about 15 mm of shell length. 
This study aimed to determine the feeding behavior of 
N. vibex in the estuary of Ceará River (Ceará, Brazil), an 
environment that suff ers the impact of anthropogenic 
acƟ viƟ es. Field experiments involved the seƫ  ng up of ten 
traps with fi sh bait - fi ve on a wet site and fi ve others on 
a drier site. We recorded the reacƟ on Ɵ me and, aŌ er fi ve 
minutes, the number of animals in each trap was counted. 
The individuals from the wet site reach the baits in less 
Ɵ me and in a large number than those from the drier site. 
This behavior is similar to others already described in the 
literature, where chemical cues indicaƟ ng the presence 
of food, were transmiƩ ed via water currents. Other 
studies suggest also that the anthropogenic infl uences are 
responsible not only for maintaining but, in some cases, 
increasing nassariid populaƟ on numbers because of more 
readily available food provided as a by-product of human 
acƟ viƟ es.
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Los moluscos han causado un parƟ cular interés en 
muchas de las culturas anƟ guas. En el caso de las culturas 
mesoamericanas este grupo de invertebrados fue un 
importante recurso alimenƟ cio. También formaban parte 
de la vesƟ menta, se usaban para teñir telas, para fabricar 
joyería, artes de pesca así como para la fabricación de 
instrumentos musicales. Se les asociaba con el agua, fuente 
de la vida, con Dioses, fenómenos naturales y el inframundo. 
En este estudio se realizaron dos visitas a los mercados 
de Nuevo San Lázaro y Sonora ubicados en el centro de la 
Ciudad de México con el fi n de obtener un listado de las 
especies comercializadas con fi nes de ornato y compañía. Se 
encontró que de la mayoría de las especies idenƟ fi cadas se 
comercializan solo las valvas y se les da un uso únicamente 
de ornato como Strombus gigas, Turbinella angulata y 
Muricanthus nigritus. Otras especies como Elysia diomodea, 
Lima scabra, Glossodoris sedna y Pomacea bridgesii cumplen 
la función de ornato y compañía a la vez, estos moluscos se 
comercializan vivos y se manƟ enen en peceras. 
Es urgente que se realicen más estudios acerca de los 
animales que se comercializan de forma ilegal pues se Ɵ ene 
poca información acerca del tema y el comercio de estas 
especies representa un riesgo para los ecosistemas de los 
cuales se extraen.

Mollusks have caused a parƟ cular interest in many ancient 
cultures. In the case of Mesoamerican cultures this group 
of invertebrates was an important food resource. Also were 
parts of the dress, used to dye fabrics, to manufacture 
jewelry, fi shing gear, as well as for making musical 
instruments. They are associated with water, source of life, 
with Gods, natural phenomena and the underworld.
In this study two visits to the markets of Sonora and 
Nuevo San Lázaro located in central México City in order 
to obtain a list of species traded with ornamental and 
company purposes, were made. It was found that most of 
the idenƟ fi ed species are traded only the valves and are 
given an ornamental use only, as such Strombus gigas, and 
Muricanthus nigritus, Turbinella angulata. Other species 
such as Elysia diomodea, Lima scabra, Glossodoris sedna and 

Pomacea bridgesii play the role of ornament and company 
at a Ɵ me, and these molluscs are sold alive and remain in 
aquariums.
It is urgent that more studies about animals sold illegally are 
made because there is liƩ le informaƟ on about the issue and 
trade of these species represents a risk to the ecosystems of 
which are extracted.
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THE POLYPLACOPHORANS FROM TUXPAN REEF, 
VERACRUZ, MÉXICO:

PRELIMINARY RESULTS WITH AN ECOLOGICAL APPROACH
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The polyplacophorans mollusks (Mollusca: Polyplacophora) 
are marine organisms with a wide geographic distribuƟ on. 
Their records ranging from tropical to polar regions. México 
has recorded a total of 139 species and subspecies belonging 
to 10 Families: 109 species and one subspecies for the Pacifi c 
region, and 30 species for the Gulf of México and Caribbean 
Sea. In parƟ cular, chitons´ knowledge from Veracruz reefs is 
incipient, with only three species already recorded. This study 
presents the preliminary results of specimens collected in the 
eastern zone of Tuxpan reef (Veracruz Reef System), whose 
average depth is 0.66m, and a substrate of coarse calcareous 
sands and coral rubbles. The recognized habitats on the reef 
were: calcareous algae (Halimedaceae) and disturbed coral 
(Acroporidae). The largest chitons abundance was recorded 
from calcareous algae habitat. It is intended to analyze the 
descripƟ ve ecology when the specimens idenƟ fi caƟ on is 
completed. The relevance of this study is based on the low 
diversity of chitons known for the study site with remarks on 
their ecology in the Tuxpan reef ecosystem.
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RESEARCH PROPOSAL: TRACE ELEMENTS IN STATOLITHS 
OF THE HUMBOLDT SQUID, DOSIDICUS GIGAS AND THEIR 

RELATION TO THE SURROUNDING ENVIRONMENT
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The applicability of trace elements composiƟ on of 204 leŌ  
statoliths of the Humboldt squid, Dosidicus gigas from the 
Gulf of California will be analyzed. The aim of this study is 
to idenƟ fy chemical diff erences related to biogeochemical 
processes, characterisƟ c of this highly producƟ ve marginal 
sea in the squid statoliths. In the Gulf, a disƟ ncƟ ve 
enrichement of Eu, U, Cu, Zn, Cd, and other trace elements 
have been found mainly in marine sediments, but also in 
marine algae and molluscs, and some disƟ nƟ ve signals in 
zooplancton have also been reported. These fi ngerprints 
related to past hydrothermal acƟ vity, as it occurs in the 
anomalous enrichments of Eu in marine sediments. These 
fi ngerprints could also accumulate in squid statoliths from 
the Guaymas Basin, which is a hydrothermally acƟ ve zone. 
Moreover, the anomaly of U in Santa Rosalia area has as well 
proven to be associated with the oxigen minimum zone in 
the water column, which is a zone related to the Humboldt 
squid distribuƟ on. Hence, it is possible to determine the 
relaƟ onship between element composiƟ on in statoliths 
with biogeochemical cycles of the elements from specifi c 
zones in the Gulf of California. Statolith composiƟ on will 
be determined using an inducƟ vely coupled plasma-mass 
spectrometer (ICP-MS) to detect levels of the characterisƟ c 
elements of marine sediments including others such as Sr, Ba, 
Mn, Pb, As.

D�Ý�ÙÙÊ½½Ê/D�ò�½ÊÖÃ�Äã-C�Ùã�½/PÊÝã�Ù

SEA CONCH STROMBUS COSTATUS (GMELIN, 1791) EGG 
MASS PRODUCTION USING ENCLOSED AREAS IN CONTOY 

ISLAND NATIONAL PARK, Q. ROO, MÉXICO
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Research on egg-laying staƟ ons or seasons related to 
copulaƟ on observances and egg-mass producƟ on are scarce. 
CopulaƟ on for the sea conch Strombus requires a huge 
investment of Ɵ me and energy in locaƟ ng a suitable partner, 
even more in over exploited populaƟ ons, and adding the 
fact that this procedure is repeated several Ɵ mes during the 
maƟ ng season. The development of tourism and the rise of 
sea conch commercial consumpƟ on have generated illegal 
fi sheries, therefore diminishing natural populaƟ ons along 
the Caribbean area. México is not the excepƟ on, and due to 

over fi shing and the danger for species survival, the Mexican 
authoriƟ es prohibited or banned most of conch fi sheries 
starƟ ng in 1987 to the current day. A permanent prohibiƟ on 
is sƟ ll under carried solely in the Yucatan state. Even though 
fi shing regulaƟ ons are one of the few resources currently 
used to assist in conch recovery, aquaculture is a serious 
and viable alternaƟ ve to be considered, with enclosed 
seasonal-reproducƟ on areas as a funcƟ onal and eff ecƟ ve 
method. The purpose of this work was to examine the egg-
mass producƟ on in enclosed underwater areas using the 
marine conch species Strombus costatus. The experimental 
design consisted of two independent variables; area, and 
male:female raƟ o. The area consisted of two levels, 20 and 40 
m2 and male:female raƟ o was designed in three levels, being 
2:5, 2:10 and 2:15 respecƟ vely. With two replicates each and 
12 experimental units (enclosed areas) for a total area of 
400 m2. The male:female raƟ o of 2:15 within the area of 20 
m2 resulted in the best and most viable combinaƟ on, with a 
total of 134 layed egg-masses and an rough esƟ mate of 25 
million hatched larvae’s. Total producƟ vity for this enclosed 
area from the May-August season was of 492 total layed egg-
masses and an esƟ mated 89 million hatched larvae’s.
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A COMPARISON OF GENETIC DIVERSITY BETWEEN 
SYMPATRIC POPULATIONS OF THE ENDANGERED WINGED-

MAPLELEAF (QUADRULA FRAGOSA) AND ITS COMMON 
CONGENER THE PIMPLEBACK (QUADRULA PUSTULOSA) IN 

THE ST. CROIX RIVER, USA
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Assessing geneƟ c variaƟ on in species of conservaƟ on 
concern is criƟ cal for developing sound recovery strategies. 
In this study, we compared sympatric populaƟ ons of two 
related species, the endangered Quadrula fragosa and its 
widespread congener Q. pustulosa, using standard geneƟ c 
parameters such as allelic richness, heterozygosity, and 
eff ecƟ ve populaƟ on size. Our primary aim was to determine 
if small populaƟ on size and isolaƟ on from conspecifi cs had 
negaƟ vely aff ected the geneƟ c diversity in Q. fragosa. By 
comparing the endangered species to a closely-related and 
sympatric, common species we can assess the rare species 
for geneƟ c eff ects associated with reduced populaƟ on size, 
and in addiƟ on, develop management targets for what 
a recovered Q. fragosa populaƟ on looks like geneƟ cally. 
ExaminaƟ on of eight microsatellite loci indicated that 
Quadrula fragosa exhibited reduced geneƟ c variaƟ on 



124 The Western Society of Malacologists

when compared to Q. pustulosa at all measures, however, 
no evidence of a geneƟ c boƩ leneck or inbreeding was 
discovered for either species. A comparison of known fi sh 
hosts and reproducƟ ve period for these two species point 
to compeƟ Ɵ on for fi sh hosts as a possible explanaƟ on 
for the smaller populaƟ on size of Q. fragosa. We discuss 
the implicaƟ ons of our fi ndings for the conservaƟ on and 
management of freshwater mussels.
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VARIACIÓN DE LOS ÍNDICES MORFOFISIOLÓGICOS EN 
RELACIÓN A LA MADURACIÓN GONÁDICA DEL PULPO 
OCTOPUS HUBBSORUM BERRY, 1953 (CEPHALOPODA: 

OCTOPODIDAE) EN BAHÍA DE LA PAZ, BCS, MÉXICO
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Octopus hubbsorum es la especie más importante para la 
pesquería de pulpo en el Pacífi co mexicano. Se conoce poco 
sobre su biología y ecología, siendo la reproducción uno 
de los procesos más importantes para su entendimiento, 
culƟ vo y manejo como recurso. En este aspecto, la dinámica 
energéƟ ca del evento reproducƟ vo es de suma importancia, 
pues representa la mayor inversión energéƟ ca durante el 
ciclo de vida de los octópodos, parƟ cularmente hembras. 
El presente trabajo analiza la variación de los índices 
morfofi siológicos para inferir la dinámica energéƟ ca durante 
la maduración gonádica de O. hubbsorum. Para ello se 
recolectaron hembras en Bahía de La Paz y Santa Rosalía, 
BCS., de agosto a noviembre de 2013. Para establecer las 
fases de madurez gonádica, se realizó un análisis histológico 
de las gónadas. La dinámica energéƟ ca se infi rió mediante 
la variación de los índices gonadosomáƟ co, de la glándula 
digesƟ va y del músculo (IGS, IGD, IM). Adicionalmente, se 
compararon los pesos de órganos reproducƟ vos y somáƟ cos, 
agrupando los datos por fases de madurez gonádica. En un 
total de 118 hembras, se reconocieron seis fases: inmadurez 
I y II, maduración, pre-desove, desove y post-desove. Los 
pesos y tallas generales fueron signifi caƟ vamente más 
grandes en hembras en pre-desove y desove. La glándula 
digesƟ va fue más grande en hembras inmaduras y fue el 
órgano que perdió más peso después del desove. El IGS 
mostró una correlación negaƟ va con el IGD y el IM, debido al 
incremento signifi caƟ vo del IGS y la disminución de los otros 
índices durante el pre-desove. La relación entre el peso de la 

gónada y de la glándula digesƟ va sugiere una estrategia de 
desarrollo gonadal, donde la glándula aporta los sustratos 
requeridos para la vitelogénesis durante el pre-desove, para 
después recuperar su peso, probablemente como reserva 
para el periodo de inanición durante y después de las 
puestas.

VARIATION IN MORPHOPHYSIOLOGICAL INDEX IN RELATION 
TO THE GONADIC MATURATION OF THE OCTOPUS Octopus 

hubbsorum BERRY, 1953 (CEPHALOPODA: OCTOPODIDAE) IN 
BAHÍA DE LA PAZ, BCS, MEXICO

Octopus hubbsorum is the most important species 
within the Mexican Pacifi c octopus fi shery. There is scant 
informaƟ on about the biology and ecology of O. hubbsorum 
and examinaƟ on of the reproducƟ on process is essenƟ al 
in understanding the culƟ vaƟ on and management of 
this resource. In this respect, the energy dynamic of the 
reproducƟ ve event is important because it represents 
the largest energy investment over the lifespan of 
octopuses, parƟ cularly females. This work analyzes the 
morphophysiological index variaƟ on to infer the energy 
dynamics during gonadal maturaƟ on in O. hubbsorum. 
Females were collected in Bahía La Paz and Santa Rosalía, 
BCS, between August and November of 2013. Histological 
analysis of the gonads was performed to determine the 
gonadal maturity phases. Energy dynamics was inferred 
by varying gonadosomaƟ c, digesƟ ve gland index, and 
muscular index (GSI, DGI, MI). AddiƟ onally, the weight 
of the reproducƟ ve and somaƟ c organs was compared, 
grouping the data by the phases of gonadal maturity. In 
a total of 118 females, six phases of development were 
recognized: immaturity I and II, maturaƟ on, pre-spawning, 
spawning, and post-spawning. General weight and size were 
signifi cantly greater in pre-spawning and spawning females. 
The digesƟ ve gland had the biggest decrease in weight out 
of all the organs during the pre-spawning stage and the 
immature females presented the largest digesƟ ve gland. 
The GSI showed a negaƟ ve correlaƟ on with the DGI and the 
MI, due to the signifi cant increase of the GSI and decrease 
of the other indices during the pre-spawning phase. The 
relaƟ onship between gonad and digesƟ ve gland weight 
suggests a strategy of gonadal development, where the gland 
provides the substrates required for vitellogenesis during 
the pre-spawn, and then regains their weight, presumably 
as a reserve for the period of starvaƟ on during and aŌ er egg 
deposiƟ on.
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MOLUSCOS BENTÓNICOS EN LA ZONA INTERMAREAL DE 
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En este trabajo se reportan los moluscos bentónicos 
encontrados en el mes de febrero 2012 en la zona 
intermareal de las playas arenosas Balandra y Conchalito. 
Estas playas se ubican al interior de la Bahía de La Paz, dentro 
del Golfo de California. Los moluscos se recolectaron a través 
de un muestreo sistemáƟ co durante la marea baja. Para ello 
se empleó un nucleador de arena de 15 cm de diámetro, 
cavando a una profundidad de 20 cm. Además, se esƟ maron 
indicadores del ambiente como: tamaño del oleaje, Ɵ po de 
sedimento y estado morfodinámico de la playa uƟ lizando 
los índices de Dean, pendiente y playa (BI). Los moluscos 
encontrados pertenecen a las clases Bivalvia y Gastropoda. 
Las familias de moluscos que habitan ambas playas fueron: 
Epitnoniidae, Hydrobidae, NaƟ cidae y Olivellidae. Las 
dos clases encontradas en este trabajo se presentaron en 
Balandra (68 organismos), aunque la especie más numerosa 
fue Megapitaria squalida (40 organismos). Balandra además, 
mostró un estado morfodinámico disipaƟ vo (según el índice 
de pendiente y BI), con sedimentos gruesos de origen 
biogénico y menor retención de humedad. Conchalito, 
presentó únicamente moluscos Gaterópodos (19 organismos) 
de los cuales la especie más abundante fue Hydrobia sp (4 
organismos). En esta playa se observó una mayor pendiente 
con un estado morfodinámico refl ecƟ vo (según el índice de 
pendiente), sedimentos fi nos de mixtos.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

IDENTIFICACIÓN DE PARÁSITOS CILIADOS (CILIOPHORA) 
ASOCIADOS A LA CAVIDAD DEL MANTO DE CRASSOSTREA 
SP. (BIVALVIA, OSTREIDAE) DEL MANGLAR EN EL ESTERO 

TAMPAMACHOCO, TUXPAN, VERACRUZ
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Asociados a la cavidad del manto y disƟ ntos órganos de 
moluscos podemos encontrar diferentes grupos de ciliados 
comprendidos en los siguientes órdenes: Thigmotrichida, 
Rhynchodida y PleuronemaƟ da. Para el Golfo de México solo 
existen los trabajos de Madrazo-Garibay y López -Ochoterena 
en la Laguna de Términos, Campeche en Crassotrea 
rizophorae y C. virginica.
Se recolectó una raíz de Rizophora mangle en 
Tampamachoco, Tuxpan, Veracruz en octubre del 2013(abril 
2014). Los bivalvos asociados a esta fueron abiertos y con 
una jeringa se extrajo el líquido celómico, el cual fue fi jado 
y almacenado para su posterior revisión. Se realizaron 
técnicas de hematoxilina de Harris, NMF (nigrosina-formol-
metanol) e impregnación de plata en húmedo ChaƩ on & 
Lwoff . Se realizaron mediciones con microscopia ópƟ ca 
y se diferenciaron caracteres importantes úƟ les para su 
idenƟ fi cación. 
Posterior a la realización de técnicas de impregnación 
y Ɵ nción se idenƟ fi caron organismos de los órdenes 
Thigmotrichida y Rhynchodida en el líquido celómico.
El presente trabajo aumenta el registro de ciliados parásitos 
en México, principalmente asociados a moluscos del Golfo 
de México, los que nos permite conocer el estado de estos 
organismos y del sistema.
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SIGNS OF MOLECULAR ADAPTATION RELATED TO LAND 
INVASION IN THE MITOCHONDRIAL GENOMES OF 

EUTHYNEURA
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Euthyneura is one of the most diverse groups of gastropods 
considering ecological adaptaƟ ons and species richness. 
One key innovaƟ on within this group was the evoluƟ on of 
air-breathing in pulmonate snails and slugs which allowed 
the radiaƟ on into terrestrial and freshwater niches. We 
consider that the adaptaƟ ons to these new niches leŌ  a 
trace in the euthyneuran genomes. Thus, our main objecƟ ve 
was to fi nd out possible signs of Darwinian selecƟ on related 
to land transiƟ ons. We used data from mitochondrial 
genomes as a fi rst step to test this hypothesis. We sequenced 
three new mitogenomes from eupulmonates (two from 
Stylommatophora: Arion and Helicella, and one from an 
Ellobiidae: Carychium). We annotated each mt-genome using 
the MITOS web server, and then performed phylogeneƟ c 
analyses using the thirteen mitochondrial coding sequences: 
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cox1, cox2, cox3, cytb, nad1, nad2, nad3, nad4, nad4l, nad5, 
nad6, atp6, and atp8. Then, we used the tree topology as 
a framework to test posiƟ ve selecƟ on (PS) events using 
site or branch models. Tests of PS were performed in 
PAML 4.7, models M1a vs. M2a (sites) and Model A vs. 
Model A1 (branches) were compared using the Likelihood 
RaƟ o Test (LRT). Our results support the Panpulmonata / 
Euopistobranchia hypotheses in concordance with previous 
mulƟ -loci nuclear and mitochondrial topologies. The 
comparison of site-specifi c models showed that nad2, nad5, 
and nad6 presented posiƟ ons aff ected by PS, these proteins 
belong to the OXPHOS Complex I. Aminoacid changes in 
these proteins related to proton pump could have infl uenced 
the fi tness during the radiaƟ on to land. For branch-specifi c 
models, we found PS comparing Stylommatophora (land 
snails) with other marine and interƟ dal taxa. However, 
we did not fi nd signifi cant diff erences in other fully 
terrestrial adapted snails (Carychium, Ellobiidae) or slugs 
(Rhopalocaulis, Veronicellidae). Future analyses considering 
complete transcriptomes would shed light into more regions 
related to the land transiƟ on.

P½®�ÊÖçÙÖçÙ�-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

CICLO GONÁDICO DEL CARACOL DE TINTE PLICOPURPURA 
PANSA (GOULD, 1853) Y SU RELACIÓN CON LOS 
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El caracol Plicopurpura pansa también conocido como 
caracol de Ɵ nte es un recurso cultural y económicamente 
importante, debido a que produce una sustancia como 
mecanismo de defensa contra sus depredadores y para la 
protección de sus huevecillos, la cual ha sido uƟ lizada desde 
épocas prehispánicas en la Ɵ nción de hilos de algodón con 
tonalidades púrpura para la elaboración de vesƟ menta ơ pica 
de grupos étnicos que habitan en las costas del Pacífi co 
Mexicano, como es el caso de los mixtecos de la región de 
Pinotepa de Don Luis, Oaxaca. Registrando en la década de 
los 80´ una sobreexplotación por parte de una compañía 
japonesa denominada Púrpura Imperial, provocando altas 
tasas de mortandad en la población del caracol.
El estudio se realizó en la bahía el Palmar en Ixtapa de marzo 
del 2010 a mayo del 2011, con colectas mensuales apoyadas 
por el M. en C. Carlos Candelaria Silva, colectando en 
promedio 5 hembras y 5 machos de diferentes tallas, fi jando 
las gónadas con formol al 10% en agua marina y registrando 

los parámetros ambientales de pH, salinidad y temperatura. 
Los ejemplares fueron transportados al Laboratorio de 
Invertebrados de la Facultad de Ciencias, UNAM, para el 
procesamiento histológico de las gónadas, uƟ lizando la 
técnica de inclusión en parafi na y empleando la Ɵ nción de 
hematoxilina-eosina.
En los caracoles que han alcanzado la edad reproducƟ va, la 
gónada muestra una coloración caracterísƟ ca, en hembras se 
observa de color amarillo, mientras que en machos de color 
naranja, dicha coloración cambia de tonalidad de acuerdo 
a la fase gonádica en la que se encuentre. En base a las 
caracterísƟ cas histológicas y a la bibliograİ a se determinaron 
cuatro fases gonádicas en hembras: reposo, proliferación, 
maduración y desove, y en machos: reposo, proliferación, 
maduración y expulsión. Coincidiendo las condiciones 
ópƟ mas de pH (7), salinidad (35�) y temperatura (28-30°C) 
con las fases gonádicas de maduración y desove - expulsión.
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Campeche Bank has two well-divided regions based on the 
diff erent oceanographic processes occurring close to the 
coast at the north and western sides of the Yucatán Peninsula 
(YP). The diff erence is determined by the cold and nutrient 
rich water in the western side of the YP resulƟ ng from 
upwelling events, which are known to occur during spring 
and summer. The cold water upwelled from the Caribbean 
Sea does not reach the western side of the YP, where the 
water temperature directly refl ects the seasonal variability of 
the atmospheric temperature. 
Although the YP is located in a tropical zone, thanks to the 
upwelling phenomena, O. maya’s niche is characterized 
by temperatures that fl uctuate between 21 to 26°C in the 
eastern and between 21 to 30°C in the western side of the YP. 
Previous studies seem to indicate a maximum reproducƟ ve 
acƟ vity of O. maya during winter in the western side of the 
YP while in eastern side two reproducƟ on peaks has been 
observed suggesƟ ng that high temperatures could inhibit 
the reproducƟ on of this species. A quesƟ on arises: How 
temperature modulates the biology of octopus maya along 
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the life cycle?
In the present study we shows data related with the eff ects 
of temperature on the female spawns, embryo development, 
and juveniles in aƩ empt to obtain the temperature limits 
along life cycle, puƫ  ng emphasis in upper limits. Results 
indicate that the upper limits of temperature for spawns and 
embryo development is around 27°C, while the upper limit 
for juveniles acclimated at 22 and 26°C resulted, 32-34°C 
and 33-35°C respecƟ vely. AddiƟ onally we observed that 
the fi nal preferendum for juveniles was 24.3°C, suggesƟ ng 
that O. maya is well adapted to live and growth in coolest 
waters than observed in tropical coastal ecosystems without 
summer upwelling.
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Results of the marine culƟ vaƟ on have demonstrate several 
favorable aquaculture characterisƟ cs of cephalopods, i. 
e., high growth rates, short life cycle, and high fecundity. 
However, there are also several obstacles parƟ cularly in squid 
species. Some squids such those of the Ommastrephidae 
family have been considered as good resources for this 
acƟ vity. Illex coindeƟ i in the western Mediterranean Sea was 
used as a model for the culture of squids and we analyzed 
the stomach contents of 99 mature females, of which the 
eggs were removed and used for in vitro ferƟ lizaƟ on. Mature 
females were ranged between 167 and 205 mm mantle 
length and with a weight ranged between 113.5 and 227.63 
grams. The results of the stomach analysis showed that the 
mature females fed mainly on the crustacean Phasiphaena 
sivado 57% IRI, unidenƟ fi ed fi sh 27% IRI, and myctophid 
fi sh 3% IRI. The presence and importance of P. sivado in 
the feeding habits of I. coindeƟ i can be related to the good 
quality of the eggs used in the in vitro ferƟ lizaƟ on, due to 
the lipid composiƟ on of this crustacean increases energeƟ c 
reserves of squid eggs.
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The Ommastrephidae Illex argenƟ nus, the Loliginidae 
Doryteuthis gahi and the Onychoteuthidae Onikya ingens are 
squid species coexisƟ ng in the south part of the Patagonian 
Shelf, interacƟ ng for similar feeding resources. In the present 
study, we analyzed the feeding ecology, trophic posiƟ on and 
trophic relaƟ onships of these three species by combining 
stomach content and stable isotopic approximaƟ ons. In 
parƟ cular, stomach content and isotopic analysis were 
carried out on 20 D. gahi, 20 I. argenƟ nus and 21 O. ingens 
collected from May 6th and 8th 2013 at depths between 147 
and 220 m. The results indicated that the feeding habits of 
small and larger squids were diff erent in the three species. 
The two main prey species for small D. gahi individuals were 
the euphausid Euphausia sp. and the amphipod Eutemisto 
gaudichaudi, and the main prey for larger D. gahi individuals 
were a fi sh and the Munididae Munida subrugosa. The 
main prey group of small I. argenƟ nus individuals was the 
amphipod E. gaudichaudi and the myctophid fi sh, and 
the main prey for larger size I. argenƟ nus individuals were 
the paralepididae Arctozenus risso and the Notothenidae 
Patagonotothen ramsayi, secondly by the squid group. 
Small O. ingens individuals fed on MicromesisƟ us australis 
and Notophysis marginata while larger O. ingens individuals 
fed on Lampanyctus australis and Notoscopelus sp. D. gahi 
showed higher δ15N values than the other two species and 
small and larger D. gahi individuals showed similar isotopic 
values. The δ15N values of I. argenƟ nus and O. ingens were 
higher for larger individuals. Finally, D. gahi diff ered in its 
δ13C values from I. argenƟ nus and O. ingens and the less 
depleted δ13C values were found in the larger in D. gahi 
individuals. The results indicate that the three squid species 
preyed on organisms with similar trophic posiƟ on, but due 
to their voracity and their acƟ ve predaƟ on on similar trophic 
resources, small size individuals segregate their trophic 
niche from the larger ones. It is important to note that the 
δ13C values revealed that larger D. gahi individuals had a 
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diff erent distribuƟ on in the water column, which probably is 
a response of the reproducƟ ve acƟ vity of mature squid near 
to the surface water.
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Modern esƟ mates of species level diversity in the recent 
Mollusca range from 50,000 to 120,000 described species, 
with esƟ mated total diversity including undescribed 
species oŌ en cited as 200,000 species. Most esƟ mates are 
unverifi able, lacking reproducible methods. UlƟ mately the 
best way to gauge diversity is explicit enumeraƟ on: actual 
lisƟ ng of known species. Such comprehensive lists are 
valued for providing the basis for systemaƟ c revisions and 
for comparing diversity across taxa, but it is less appreciated 
that they also provide a means for staƟ sƟ cal sampling of 
biodiversity databases. I assessed the completeness of 
molluscan species lisƟ ngs in the World Register of Marine 
Species (WoRMS) by comparing it to a standardized inventory 
of the species represented in the malacology collecƟ on of 
the Academy of Natural Sciences of Philadelphia (ANSP). 
Random samples of names were scored for presence or 
absence in WoRMS, with standard errors calculated from 
the binomial distribuƟ on. The WoRMS database has about 
1200 ± 350 duplicate or extraneous lisƟ ngs for mollusks, 
and is missing a similar number, 1200 ± 450. Overall marine 
molluscan diversity is esƟ mated at 43,500 ± 900 species, 
where 900 is a 95% confi dence interval. The validity of this 
confi dence interval depends on the WoRMS database and 
the ANSP collecƟ on not having correlated weaknesses. Lack 
of relaƟ vely complete overall species lists prevents similar 
assessments for terrestrial and freshwater mollusks, but 
using less rigorous methods, I esƟ mate that there are 69,000 
to 75,000 described species of recent Mollusca.
This research was supported in part by NIH grant 
IU01TW008163-01, Philippines Mollusk Symbiont 
InternaƟ onal CooperaƟ ve Biodiversity Group (PI Margo 
Haygood, Oregon Health Sciences University) through a 
subaward to ANSP.
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Las Islas Diego Ramírez  corresponden a un archipiélago 
situado en el Paso Drake, a 112 Km al SW del Cabo de Hornos 
y aproximadamente a 440 Km, al NW de las Shetland del 
Sur y la Península AntárƟ ca. Están conformadas por varias 
islas e islotes rocosos, entre los cuales sobresalen por su 
tamaño la Isla Bartolomé, Isla Gonzalo, Islote Santander e 
Islote Ester. Las costas del archipiélago son escarpadas, de 
diİ cil acceso, solo posible en condiciones meteorológicas 
favorables. La inaccesibilidad y el hecho de estar fuera de 
las rutas usuales de navegación, no han permiƟ do visitas 
frecuentes de invesƟ gadores. Por lo tanto, el conocimiento 
sobre la biodiversidad marina bentónica aún es muy escasa. 
El objeƟ vo de este trabajo es reportar el primer listado de 
moluscos litorales de Islas Diego Ramírez. El siƟ o concreto 
de estudio correspondió a la Isla Gonzalo (56º30�S y 
68º42�O). En primavera de 2012 se realizó una exhausƟ va 
inspección visual en un transecto perpendicular a la línea 
de costa, desde la sección intermareal superior hasta el 
submareal somero (~1 m de profundidad), realizando una 
colecta in situ de organismos vivos mediante extracción 
manual y espátulas. Se idenƟ fi caron un total de 18 especies, 
correspondientes a 15 familias. La clase Gastropoda fue la 
más representaƟ va, con 12 especies, seguido de Bivalvia, con 
4, y Polyplacophora, con 2 especies. Las especies Plaxiphora 
aurata, Nacella magellanica, N. deaurata, MyƟ lus edulis 
platensis y PerumyƟ lus purpuratus han sido registradas 
previamente para las Islas Diego Ramírez. El resto de las 
especies consƟ tuye un nuevo registro. Del total de especies, 
cinco han sido registradas en AntárƟ ca y ocho presentan una 
ampliación de su límite de distribución sur hasta los 56°S. 
Este trabajo contribuye al conocimiento de la biodiversidad 
de este remoto lugar, en función de las conexiones AntárƟ ca-
Magallanes.
Agradecimiento: Beca de Magíster del Proyecto ICM 
(código P05-002) otorgada por el InsƟ tuto de Ecología 
y Biodiversidad, III Zona Naval de la Armada de Chile y 
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El conocimiento de la biodiversidad de la malacofauna marina 
de la región de Magallanes y AntárƟ ca se debe en gran 
parte a expediciones cienơ fi cas realizadas desde el siglo XIX. 
No obstante, a pesar de la información que se Ɵ ene sobre 
los moluscos en la península AntárƟ ca, principalmente de 
aguas profundas, existen pocos estudios sobre asociaciones 
entre ensambles de moluscos y macroalgas de aguas 
someras. Teniendo en cuenta el amplio espectro trófi co que 
presentan los moluscos, la caracterización de la diversidad 
y análisis de sus ensambles bentónicos son perƟ nentes 
para contribuir a entender la estructura e interacciones 
dentro de ensambles más complejos en los cuales estos 
moluscos interactúan con otros organismos bentónicos. 
En este trabajo se evalúa la distribución de los moluscos 
asociados a dos praderas del alga roja comercial, GigarƟ na 
skoƩ sbergii, ubicadas en Islas Shetland del Sur, AntárƟ ca. Los 
siƟ os de estudio corresponden a Bahía Fildes (62º 12� S; 58º 
54� O) y a Punta Hanna (62° 39� S; 60° 36� O). Durante la 
estación de verano del 2013, las muestras fueron obtenidas 
mediante buceo autónomo uƟ lizando cuadrantes de 0,25m2, 
dispuestos al azar dentro de la pradera. En total se extrajeron 
espacialmente 12 cuadrantes por siƟ o. Se idenƟ fi caron un 
total de 537 especimenes, correspondientes a 10 especies de 
6 familias disƟ ntas. La clase Gastropoda estuvo representada 
por 6 especies, Bivalvia por 3 y Polyplacophora por 1. En 
términos de abundancia, la clase Bivalvia representó el 64% 
de los moluscos colectados. La especie más abundante fue 
el bivalvo Lissarca miliaris (338 individuos), seguido del 
gasterópodo Laevilacunaria antarcƟ ca (93 individuos). De 
las dos praderas evaluadas, Punta Hanna, con 10 especies, 

presentó una mayor riqueza que Bahía Fildes, con 7 especies. 
Este trabajo corresponde al primer reporte de ensambles 
de moluscos asociados a praderas naturales de GigariƟ na 
skoƩ sbergii en la AntárƟ ca.
Agradecimiento Proyecto FONDECYT 1110875 y beca de 
Magíster del Proyecto ICM, código P05-002 otorgada por el 
InsƟ tuto de Ecología y Biodiversidad.
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Se analizó la composición y abundancia de los moluscos 
holoplanctónicos de la familia Cavoliniidae y los factores 
ambientales que infl uyen en su distribución, en la costa 
sur del Caribe mexicano. Las muestras de zooplancton se 
tomaron mediante arrastres superfi ciales en 34 estaciones 
uƟ lizando dos redes cónicas con aperturas de malla de 
333 y 505 μm. En cada estación se registró la temperatura 
y salinidad. En el laboratorio, se cuanƟ fi có la biomasa 
de zooplancton mediante el método de peso húmedo 
y se contabilizó el total de cavolínidos. Se idenƟ fi caron 
cuatro géneros y cinco especies, entre las cuales Creseis 
clava y Limacina infl ata fueron las especies dominantes, 
lo cual concuerda con registros anteriores. Para evaluar 
los factores ambientales que determinan la distribución 
de los cavolínidos, se aplicó un Análisis de Regresión por 
Árboles, usando la densidad de moluscos como variable de 
respuesta. Este procedimiento reveló que la temperatura 
y la biomasa de zooplancton, tomada como una medida 
de la disponibilidad de alimento, son los factores que más 
infl uyeron sobre la distribución de cavolínidos. Así, la zona 
cercana a la línea de costa registró la densidad más alta 
de moluscos, en donde se observaron también la mayor 
biomasa y una temperatura menor a 27.6°C.

DISTRIBUTION AND ABUNDANCE OF THE FAMILY 
CAVOLINIIDAE GASTROPODA) IN THE SOUTHERN MEXICAN 

CARIBBEAN SEA
The composiƟ on and abundance of holoplanktonic mollusks 
of the family Cavoliniidae, as well as the environmental 
factors infl uencing their distribuƟ on in the southern Mexican 
Caribbean coast, were analyzed. Zooplankton samples were 
collected by surface trawls at 34 staƟ ons using two conical 
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nets of 333 and 505 μm mesh sizes. Temperature and salinity 
were recorded at each sampling staƟ on. In the laboratory, 
zooplankton biomass was quanƟ fi ed by the method of wet 
weight and the total of cavoliniids was also quanƟ fi ed. Four 
genera and fi ve species were idenƟ fi ed, from which Creseis 
clava and Limacina trochiformis were the dominant species 
in the region, in accordance with previous records. To asses 
the environmental factors determining the distribuƟ on of 
cavoliniids, a Regression Tree Analysis was applied, using the 
mollusc’s density as the response variable. This procedure 
revealed that the temperature and the zooplankton biomass, 
viewed as a measure of food availability, were the most 
important factors infl uencing the cavoliniids distribuƟ on. 
Thus, the shoreline area recorded the highest mollusk’s 
density, an area where we also recorded the highest 
zooplankton biomass and temperatures lower than 27.6 °C.
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Belau’s land snail biota comprises about 200 species, most 
of which are endemic and undescribed and all of which are 
poorly known. Compared to many other Pacifi c archipelagos 
Belau’s land snail biota has been considered relaƟ vely 
“intact,” perhaps owing to the remaining lowland rainforest 
(parƟ cularly among the Rock Islands of Koror and Airai 
States), and apparent restricted distribuƟ ons of some major 
Pacifi c snail pests. However recent species conservaƟ on 
status assessments using IUCN criteria reveal an imperiled 
biota that at once has every hope of being conserved, 
but that also requires signifi cant conservaƟ on aƩ enƟ on, 
parƟ cularly considering the increased rate of urbanizaƟ on 
(especially in Koror and Airai States), and limestone quarrying 
acƟ viƟ es. We discuss the conservaƟ on of Belau’s land 
snail biota against the backdrop of extraordinary evoluƟ on 
of these animals within and among the islands of Belau. 
Focal taxa include endemic Partulidae, DiplommaƟ nidae, 
Helicarionidae and endodontoids.
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A MORPHOLOGY OF RAZOR CLAMS ΈBIVALVIA: 
SOLENIDAEΉ ANATOMY

Hanieh Saeedi  and Mark J. Costello 
InsƟ tute of Marine Science, University of Auckland, Auckland, 

New Zealand; hanieh.saeedi@auckland.ac.nz; m.costello@
auckland.ac.nz

Deep-burrowing razor clams (Solenidae and Pharidae) inhabit 
coastal waters of tropical and temperate seas excluding some 
oceanic islands. Morphological characters such as anterior 
shell furrows and pallial tentacles are restricted to Solenidae. 
ScienƟ sts recently proposed a possible relaƟ onship between 
the presence of anterior shell furrows and pallial tentacles. 
This study thus examines this hypothesis by studying 1,188 
dry shells of 51 species of Solen and Solena rudis, and 84 wet 
specimens of 21 species of Solen and Solena. Large Species 
such as Solen marginatus were distributed mostly in higher 
laƟ tudes. Small species of Solen were distributed mostly 
in western Asia except laƟ tudes more than 40°. There was 
a signifi cant posiƟ ve relaƟ onship between all biometrical 
parameters except for the relaƟ onship between the shell 
length and furrow length. Although 70% of Solen species had 
anterior shell furrows only 67% had anterior pallial tentacles. 
Also about 25% of Solen species either did not have 
anterior tentacles or lost their tentacles due to poor sample 
preservaƟ ons. Most species with anterior tentacles were 
reported in Asia from a small S. cylindraceus in Mozambique 
to a larger species, Solen dactylus, in Iran. Anterior pallial 
tentacles were reported in specimens of Solen regularis 
and S. marginatus from Thailand and Portugal, respecƟ vely. 
However, S. regularis from Malaysia and S. marginatus did 
not have anterior tentacles. It is sƟ ll unclear that species 
without anterior pallial tentacles could evolve before those 
species with anterior tentacles (nascent organ) or opposite 
(vesƟ gial organ). Molecular studies and DNA-Barcoding 
techniques would be necessary to study the phylogeny and 
evoluƟ on of Solenidae regarding the presence or absence of 
the tentacles.
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GLOBAL BIODIVERSITY AND BIOGEOGRAPHY OF RAZOR 
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Razor clams (Solenidae and Pharidae) are ecologically and 
economically important bivalve molluscs. Solenidae are deep-
burrowing bivalves that inhabit interƟ dal and shallow sub-
Ɵ dal soŌ -boƩ om sediments of tropical and sub-tropical areas. 
Here we used combined data published in the literature 
and open-access databases including the Global Biodiversity 
InformaƟ on Facility (GBIF) and the Ocean Biogeographic 
InformaƟ on System (OBIS) to map the global geographic 
distribuƟ on of Solenidae species. Species nomenclature 
and synonyms were reconciled using the World Register of 
Marine Species (WoRMS). Environmental data were obtained 
at a spaƟ al resoluƟ on of 0.083º from Bio-Oracle. We applied 
a species distribuƟ on modeling program �Maximum Entropy� 
(Maxent) to predict suitable habitats for Solenidae species. 
The geographic distribuƟ on of species in 5° laƟ tudinal bands 
showed a disƟ nct bimodal paƩ ern, and global paƩ erns of 
richness decreased markedly from the equator to the poles. 
Eastern and southern parts of Asia exhibited the greatest 
diversity; there were no distribuƟ on records for this family 
in AntarcƟ ca and some large oceanic islands such as New 
Zealand. Model outputs indicated the majority of suitable 
Solenidae habitats are likely to occur in the shallow waters of 
the Indo-Pacifi c area and the North AtlanƟ c Ocean. The most 
important environmental factors in determining Solenidae 
habitat suitability were land distance, depth, sea surface 
temperature, and chlorophyll A concentraƟ on. Knowledge of 
the biogeographical paƩ erns of Solenidae on a global scale 
will help idenƟ fy factors such as geological and climatological 
phenomena that are known to infl uence the diversity 
paƩ erns of ecologically and environmentally important 
marine organisms such as razor clams.
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AGE AND GROWTH OF THE SNAIL ASTRAEA UNDOSA 
ΈWOOD, 1828Ή ΈGASTROPODA: TURBINIDAEΉ FROM “LA 

BOCANA”, BAJA CALIFORNIA SUR, MEXICO
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To esƟ mate age and to model growth of the snail Astraea 
undosa, we compared unpolished and polished opercula 
to read periodical growth marks. From the commercial 
catch at �La Bocana� Baja California Sur 287 specimens 
(individuals and opercula) were measured in basal diameter 
(BD), operculum length (OL) and weighted in total (TW) and 
abductor muscle weights (MW). Fix and variable bandwidth 
kernel (Gaussian) density esƟ maƟ ons (with half of the 
�opƟ mal� bandwidth) for the BD showed a negaƟ vely 
skewed mulƟ modal distribuƟ on indicaƟ ng a target over the 
larger individuals with some size grouping. Morphometrical 
relaƟ onships indicated negaƟ ve allometric growth between 
TW and MW and posiƟ ve allometric growth between TW 
and MW with BD. Taking into account the annual periodicity 
previously registered, unpolished opercula (147) showed 
from 0 to 11 annulli. The most frequent esƟ mated age was 5, 
and two models; von Bertalanff y growth funcƟ on (vBGF) and 
LogisƟ c were fi Ʃ ed. These opercula were polished aŌ erwards 
and they permiƩ ed to more easily observe the growth marks 
and therefore they were considered to provide more precise 
counts and measurements. Most frequent ages were 5 and 
6 (58 and 34 individuals respecƟ vely). Ages two and 11 were 
represented by a single individual each one. With these data 
it was possible to fi t the three growth models considered 
(including the Gompertz equaƟ on). Both, Hotelling´s T2 
and likelihood raƟ o tests indicated a signifi cant diff erence 
between vBGF from unpolished with polished opercula. 
These results lead to recommend operculum polishing to 
beƩ er age esƟ maƟ on and growth modelling of Astraea 
undosa.
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PRELIMINARY STUDY ON THE BIOLOGY OF 
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THE LITORAL COAST NEAR PUERTO ANGEL, OAXACA, 
MÉXICO

Verónica Mitsui Saito-Quezada , Isaías Hazarmabeth 
Salgado-Ugarte , Edgar Omar Guzmán -Urieta  and Mariana 

Evelyn Meléndez-Contreras 
Laboratorio de Biometría y Biología Pesquera, Campus 

II, Facultad de Estudios Superiores Zaragoza, Universidad 
Nacional Autónoma de México, Batalla 5 de mayo S/N esq. 

Fuerte de Loreto, Ejército de Oriente, Iztapalapa, 09230, 
México, D.F.; mitsuisaito@gmail.com; isalgado@unam.mx

The catch of the Muricanthus princeps snail provides an 
important source for food and economic benefi ts mainly for 
the local populaƟ on. However, there are few previous studies 
on the biology of this species in parƟ cular for the central 
part of the Southern Coast of the Oaxaca State. Currently, 
the arƟ sanal exploitaƟ on makes it necessary to study the 
biological aspects that serve as the basis for a sustainable 
fi shery management. In this report we present some 
preliminary results on some morphometric relaƟ onships and 
morpho-physiological indices for reproducƟ on and condiƟ on 
of the individuals. Periodic (monthly as possible) samples 
taken from March 2012 to January 2014 provided a total of 
490 individuals. They were measured (total and opercular 
lengths) and weighed (total, soŌ  biomass, foot, digesƟ ve 
gland, gonad and operculum weights). To date we have found 
that total length is negaƟ ve isometrically related to total 
and foot weights, and isometrically related to opercular, soŌ  
biomass, digesƟ ve gland and gonad weights. A preliminary 
reproducƟ ve index showed low values for winter months 
and high values during autumn. The iniƟ al relaƟ ve condiƟ on 
varied from one year to other. AddiƟ onal analysis is required.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
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REVISIÓN SISTEMÁTICA DE LA CLASE SCAPHOPODA EN 
MÉXICO
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Este trabajo analizó la taxonomía de los moluscos de la clase 
Scaphopoda en México, tomando en cuenta los ejemplares 
de cuatro colecciones malacológicas nacionales, donde se 
hizo además la clasifi cación taxonómica de cada ejemplar. 
Fueron consultados los registros de la clase de cinco 

colecciones extranjeras y la literatura parƟ cular encontrada; 
se aplicó un análisis de diversidad, una curva de acumulación 
y una prueba de correlación, para buscar un patrón de 
distribución de los escafópodos en México. Se encontraron 
los dos órdenes de este grupo, siete de las doce familias, 
16 géneros de los 46 existentes y hasta ahora 37 especies. 
Queda de manifi esto la necesidad de hacer más estudios 
sobre esta clase. 

SYSTEMATIC REVIEW OF THE CLASS SCAPHOPODA IN 
MÉXICO

The present work represents the latest taxonomic analysis 
of the class Scaphopoda in México. It takes into account 
the number of individuals and the data present in four 
Mexican collecƟ ons, where the taxonomic classifi caƟ on of 
each individual belonging to the Scaphopoda was made. The 
records of the class were consulted in fi ve North American 
collecƟ ons and specifi c literature searched. We have made 
a diversity analysis, a species accumulaƟ on curve, and a 
correlaƟ on test to determine if there is a distribuƟ onal 
paƩ ern of the scaphopods in Mexican oceans. This work 
records both orders of Scaphopoda, seven of the 12 families, 
16 of the 46 extant genera in the world. To date 37 species 
have been found in México.
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HOW TEMPERATURA MODULATES THE EMBRYONIC 
DEVELOPMENT AND PHYSIOLOGICAL CONDITION OF 

OCTOPUS MAYA?
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Octopus maya is a highly temperature sensiƟ ve species. 
Previous studies have been reported that females cannot 
spawn in temperatures higher than 28°C. Several hypotheses 
suggest that temperature tolerance of embryos could 
be similar or higher than observed in females. Oxygen 
consumpƟ on joint with morphological characterisƟ cs is 
commonly used as a tool to known how embryos use yolk 
nutrients and in consequence how environmental factors 
modulate the embryonic development. The present study 
was designed to know how temperature modulates the 
growth rate and development of O. maya embryos. We 
used the oxygen consumpƟ on measurements as a tool for 
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monitoring the physiological condiƟ on of embryos and 
at the same to explain how this species is highly sensible 
to temperature changes. Results obtained suggest that 
temperatures higher than 28°C provoke an uncontrolled 
increment of metabolic rate that provokes the prematurely 
depleƟ on of yolk before the embryos end its development. 
Without yolk and in consequence without energy the 
embryonic development is stopped, driving embryo to death.
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DIVERSIDAD DE MOLUSCOS TERRESTRES EN LA ESTACIÓN 
BIOLÓGICA DE LOS TUXTLAS VERACRUZ
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Universitaria, C. P. 04510, México D. F.; etelsanme@yahoo.
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En el presente estudio se da a conocer la diversidad de 
moluscos terrestres de la Reserva de los Tuxtlas, en el estado 
de Veracruz, además se resalta su importancia ecológica en 
la selva como parte importante de los descomponedores 
de materia orgánica del suelo y su papel en la remoción de 
sustrato que benefi cia a otras especies de invertebrados 
terrestres y de plantas. Para la realización de este trabajo, 
se hizo una salida a campo en el mes de abril de 2014 
(correspondiente al período de secas) a la Estación Biológica 
de los Tuxtlas, donde se realizaron los muestreos en tres 
senderos establecidos (Lyell, Darwin y Circuito 1), en cada 
uno de ellos se recorrió una distancia de 200 m. En los tres 
senderos se uƟ lizó el método de búsqueda directa, donde 
parƟ ciparon cuatro personas y el Ɵ empo en cada sendero 
fue de tres horas. Se encontraron 11 morfoespecies de 
organismos vivos y 24 morfoespecies de conchas vacías.
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El Parque Nacional Lagunas de Chacahua es un importante 

sistema lagunar, intercomunicado por una serie de 
canales que hacen de este ecosistema un lugar complejo y 
sumamente diverso. Alberga una gran canƟ dad de especies 
acuáƟ cas que resultan benéfi cas para la población de este 
lugar, donde su principal acƟ vidad es la pesca de peces, sin 
embargo los moluscos fungen como organismos de gran 
importancia para los pobladores. Para conocer las especies 
de importancia alimentaria, ornamental y/o económica se 
aplicaron encuestas a pescadores, buceadores y comerciantes 
de tres localidades dentro del Parque: Chacahua, El Corral 
y Zapotalito, logrando idenƟ fi car 13 especies de moluscos 
con suscepƟ bilidad de explotación; de los cuales, siete 
pertenecen a la clase Bivalvia, cinco a la clase Gastropoda y 
una a la clase Cephalopoda. Todos los moluscos encontrados 
son de importancia alimentaria y económica, solo cuatro 
Ɵ enen importancia ornamental siendo uƟ lizadas en bisutería 
y adornos caseros.

MOLLUSC USED AS FOOD, ORNAMENTS OR WITH 
ECONOMICAL IMPORTANCE INSIDE THE LAGOON SYSTEM 

CACAHUA, OAXACA, MÉXICO
The naƟ onal park “Lagunas de Chacahua” is an important 
lagoon system intercommunicated by channels, making this 
region a complex and diverse locality. This park has a large 
amount of species that are used by the local populaƟ on, 
where the main economic acƟ vity is the fi sheries. We 
surveyed the fi shermen and divers in order to learn of the 
target mollusc species inside the park Lagunas de Chacahua. 
We went to the three main villages in the park (Chacahua, El 
Corral and Zapotalito) and idenƟ fi ed 13 species of mollusc 
that are traded; seven Bivalvia, fi ve Gastropoda class 
specimens, and one Cephalopoda. All the species found 
were important for nutriƟ on and economic value, as well as 
handicraŌ s, for the people in the villages.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

DESOVE DEL CARACOL ROSA STROMBUS GIGAS: SU 
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El Caracol rosa, Strombus gigas es una especie endémica 
del Caribe y su pesquería está sobre explotada por lo que 
desde el año 1992 se le indexo en el apéndice II de CITES 
y en la lista roja de especies amenazadas. Su reproducción 
ha sido estudiada a nivel histológico y nivel observacional 
en campo. Sin embargo las observaciones reproducƟ vas 
en campo sólo indican el período de desove, sin detallar 
el esfuerzo de muestreo ni la correlación a variables 
ambientales. Así, con la fi nalidad de estudiar la relación entre 
los parámetros ambientales y la reproducción de Strombus 



134 The Western Society of Malacologists

gigas, parƟ cularmente el desove, se realizaron monitoreos 
uƟ lizando el método de transecto lineal, registrándose 
abundancia y desove de S. gigas en la caleta de Xel-Há, 
Quintana  Roo. Simultáneamente se registraron temperatura, 
salinidad, oxígeno disuelto y nivel de marea. Los muestreos 
se realizaron semanalmente de febrero a diciembre de 2013. 
Con los datos registrados se calcularon media y análisis de 
varianza para la abundancia de caracoles y desove de S.gigas 
y un análisis de correlación de Spearman entre parámetros 
medioambientales, con la abundancia y el desove. Se observó 
una media de abundancia por transecto de 13.59±7.80 
individuos/100m2(n=800) y un total de 432 desoves. Los 

meses con mayor número de desoves fueron julio y agosto (

=15.35 y 21.20, respecƟ vamente). La asociación del desove 
con: la temperatura es 50%, salinidad 39%, oxígeno disuelto 
44% y marea 5%. Con base a estos resultados, se puede 
determinar que S. gigas Ɵ ene una estrecha relación entre la 
variación de los parámetros ambientales y la reproducción.

S®Ýã�Ã�ã®�� ù B®Ê¦�Ê¦Ù�¥°�/SùÝã�Ã�ã®�Ý �Ä� B®Ê¦�Ê¦Ù�Ö«ù-
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ON THE OCURRENCE OF MELANELLA CONOIDEA 
(EULIMIDAE, GASTROPODA) IN CAMPOS BASIN, SOUTHEAST 

BRAZIL
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The Family Eulimidae comprises minute gastropods that 
parasiƟ zes echinoderms and this family is considered as one 
of the richness families of marine gastropods. This group 
possess a beƩ er knowledge on Pacifi c, Europe and Caribbean 
regions. In Brazil, a few descripƟ ons of species exists and the 
eulimids had never been subject of a taxonomical revision. 
The genus Melanella Bowdich, 1822 occurs worldwide 
comprising around 200 species and is the richness genus 
of the family. Regarding the shell morphology is treated 
as a diverse group. Despite that, the knowledge of this 
genus in Brazil sƟ ll poor. According with the literature, only 
nine species of Melanella occur in Brazil, but preliminary 
results indicate that exists many other morphospecies and 
the species previously reported need confi rmaƟ on, such 
as M. conoidea Kurtz and SƟ mpson, 1851. Oceanographic 
expediƟ ons on Campos  Basin (20.5°-24°S; 40°-41°W), 
Southeast Brazil, discovered the occurrence of two 
morphospecies that fi t with some aspects of the original 
descripƟ on of M. conoidea. These two morphospecies are 
here treated as M. cf. conoidea 1 and M. cf. conoidea 2. 
The main diff erence are the microscopic axial lines present 
in M. cf. conoidea 1 and absent in M. cf. conoidea 2. Young 
specimens of M. cf. conoidea 1 possess a carinaƟ on on the 
body whorl, but when becoming adult this species loss the 

carinaƟ on, while M. cf. conoidea 2 presents a carinated body 
whorl from juveniles to adults. Based on this feature, M. cf. 
conoidea 1 fi ts beƩ er with the descripƟ ons and illustraƟ ons 
of M. conoidea in the literature. Since the type material 
of M. conoidea is probably lost, centered on searches in 
collecƟ ons databases and personal communicaƟ on with 
curators, examinaƟ on of topotypes are needed to confi rm 
the taxonomic status of the two taxa here studied.
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The family Eulimidae is one of the richest families of marine 
gastropods, with around 1000 species described, mainly 
represented in Indo-Pacifi c Oceans. In the AtlanƟ c Ocean, the 
knowledge of the family is concentrated in the North and at 
the Caribbean region, while in Brazil, studies on taxonomy 
and distribuƟ on of this family are scarce, with many species 
sƟ ll undescribed.
As part of a large project on the taxonomy of Eulimidae from 
Campos  Basin, southeast Brazil, this work presents the fi rst 
confi rmed records of the genera Fusceulima Laseron, 1955 
and Halielloides Bouchet and Warén, 1986 from southeastern 
AtlanƟ c. The material was collected mainly by the projects 
HABITATS and REVIZEE on the conƟ nental shelf and 
conƟ nental slope of Campos Basin (20.5°-24°S; 40°-41°W). 
The species treated here were found at depths of 50 to 120 
meters. The genus Fusceulima is represented in Campos 
Basin by four taxa, potenƟ ally new species, diff ering specially 
in the general shape of the shell, presence of umbilicus and 
shell coloraƟ on. The genus Halielloides, although previously 
recorded from Campos Basin, based on misidenƟ fi caƟ ons, 
is actually present in the region by Halielloides ingolfi ana 
Bouchet and Warén, 1986. This species is originally described 
from North AtlanƟ c (Off  Iceland � 64º 45� N 29º 06� W) 
and laƩ er synonymized under Eulimella niƟ da Verril, 1884; 
however, examinaƟ on of the type specimen of the laƩ er 
revealed that H. ingolfi ana is a valid species, diff ering from 
Eulimella niƟ da by the presence of an umbilicus, a typical 
feature of the genus Halielloides.
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CONSERVATION OF TERRESTRIAL MOLLUSKS IN BRAZIL: A 
VACUUM OF INFORMATION

Sonia B. Santos 
Laboratório de Malacologia Límnica e Terrestre, Universidade 

do Estado do Rio de Janeiro, InsƟ tuto de Biologia Roberto 
Alcantara Gomes. Rua São Francisco Xavier, 524, Maracanã, 

Rio de Janeiro, RJ, Brasil. CEP: 20550-900

Brazil is a country of conƟ nental dimensions, harboring 
high diversity of biomes that support a huge species 
richness, deserving the status of one of the megadiverse 
countries. However, current knowledge about our biota 
is sƟ ll scarce and heterogeneous, focused on just a few 
groups, especially when talking about invertebrates. Despite 
the advanced process of deforestaƟ on, it is surprising 
the small number of terrestrial mollusks that are listed as 
threatened with exƟ ncƟ on, totalizing 17 species, considering 
federal and regional lists. This ignorance is an impediment 
to conservaƟ on acƟ ons. It will be presented the story of 
mollusks in the Red Book of Brasilian Fauna Threatened with 
ExƟ ncƟ on, in the States regional lisƟ ngs and, status of species 
according to the IUCN criteria. A revision of the Red List of 
Brazilian mollusks is being prepared by Federal Government 
to this year, under organizaƟ on of Chico Mendes InsƟ tute for 
the ConservaƟ on of Biodiversity (ICMBio), headquartered in 
Brasilia, through its “CoordinaƟ on Assessment of the Status 
of Biodiversity ConservaƟ on - COABIO”, that is responsible 
for leading the process of analyzing and assessing the risk of 
exƟ ncƟ on of species of the Brasilian fauna.
Financial support: UERJ, Capes
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THE RAPELD (RAPID SURVEYS IN LONG-TERM ECOLOGICAL 
RESEARCH) IN THE STUDY OF TERRESTRIAL MOLLUSCS: AN 
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The RAPELD program is integrated into PPBio (Biodiversity 

Research Program), coordinated and funded by the Brazilian 
Ministry of Science and Technology. It was fi rst designed 
by Dr. Magnusson team for use in the Amazon region and 
subsequently adopted by PPBio to develop biodiversity 
monitoring programs that allow comparison of the same 
biological group among diff erent Brazilian regions and of 
diff erent groups in the same region. The great advantage of 
using the RAPELD methodology is the rapid inventories of 
the fl ora and fauna, standardizaƟ on of data, integraƟ on of 
diff erent studies (soil, topography, etc.), costs reducƟ on and 
rapid availability of data. Integrated studies performed by 
this methodology will provide more accurate informaƟ on 
about biological communiƟ es, providing support for beƩ er 
management of ConservaƟ on Units. Several RAPELD study 
sites (totalizing 70 collecƟ ng sites) are already established 
in almost all Brazilian biomes generaƟ ng many publicaƟ ons, 
which mostly focus on plants, fungi, fi sh, amphibians, 
repƟ les, birds, mammals and invertebrates, especially 
arthropods; none of them addresses land or freshwater 
snails. We are developing pioneering studies addressing 
ecology and distribuƟ on of terrestrial molluscs in Brazil using 
the RAPELD methodology in Ilha Grande, Rio de Janeiro, 
one of the most important remnants of AtlanƟ c Forest in 
Southeast Brazil, where two modules were established. Ten 
regularly spaced plots were marked out in each module. 
The plots have a 250 m central transect line that follows the 
elevaƟ onal contour. We use a collecƟ ng protocol based on 
previous studies, collecƟ ng liƩ er down to the soil surface 
from ten regularly spaced quadrats of 25 × 75 cm, for 
subsequent screening of snails. We will show the obtained 
preliminary data and hope this presentaƟ on encourage other 
researchers to deploy the RAPELD methodology in their 
countries, in order to obtain integrated data that contribute 
to the conservaƟ on of terrestrial molluscs.
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COLD, WARM, TEMPERATE AND BRACKISH: BIVALVIA 
DIVERSITY OF A COMPLEX AREA OF THE SOUTHWESTERN 

ATLANTIC (URUGUAY)
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The Uruguayan marine and estuarine coastlines (ca. 500 
km) include sandy beaches interrupted by coastal lagoons 
(without mangroves) and rocky outcrops, oŌ en associated 
with islands. The extended inner shelf (ca.60 nauƟ c miles 
wide) is sedimentologically heterogeneous. Uruguayan 
waters concentrate criƟ cal biogeographical and ecological 
boundaries created by the interacƟ on between the Río de la 
Plata estuary and subtropical and subantarcƟ c waters. In fact, 
24 % of the total (110 spp.) bivalve species reported from 
the shelf have their northernmost or southernmost records 
there. This is well exemplifi ed with the distribuƟ on paƩ erns 
of lucinid clams, unƟ l now very poorly documented in the 
region: outer shelf and slope infl uenced either by subtropical 
(Dulcina cf. lens) or by subantarcƟ c waters (“Epicodakia” 
falklandica and Lucinoma sp.). AddiƟ onally, coastal waters 
appear to have been colonized intermiƩ ently by Ctena cf. 
pecƟ nella. 
The cold-temperate myƟ lid Aulacomya atra exemplifi es 
northwards dispersion via raŌ ing on kelp holdfasts adriŌ , and 
unusual recruitments associated with cold oceanographic 
events. The venerids Tawera and Anomalocardia, which no 
longer live in Uruguayan waters, are respecƟ vely indicaƟ ve of 
colder and warmer Quaternary thermal regimes. These cases 
illustrate the need of well dated records to establish current 
distribuƟ on ranges. 
Other noƟ ceable features of the Uruguayan bivalve 
biodiversity include: (a) poor diversity but high biomasses 

of estuarine species including the phylogeneƟ cally singular 
genus Erodona, (b) a marine soŌ  boƩ om warm-temperate 
inner shelf fauna represented by large biomasses of tellinoids 
(Donax, Psammacoma), mactroids (Mactra, Mesodesma), 
veneroids (Pitar, AmianƟ s), corbulids (Corbula.) and even 
protobranchs (Ennucula), (c) high degree of deep sea 
endemism, sƟ ll to be tested, and (d) methane/sulfi de rich 
environments mostly represented by the fi rst records of 
Acharax, Lucinoma and “Vesicomya”. 
Future challenges include the detailed analysis of the whole 
fauna using integraƟ ve taxonomy in order to test purportedly 
broad laƟ tudinal ranges of distribuƟ on in the western 
AtlanƟ c.
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PHYLOGENETICS AND EVOLUTION OF PLEURODONTIDAE 
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SAGDIDAE: JAMAICA AND BEYOND
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Pulmonate families PleurodonƟ dae (formerly placed in 
Camaenidae) and Sagdidae are among the eight endemic-
rich families of land snails in Jamaica. EvoluƟ onary histories 
of Jamaican genera within their respecƟ ve families have not 
been rigorously examined, and placement of Sagdidae at a 
superfamily level has been subject to debate. We obtained 
parƟ al sequences of mitochondrial cytochrome c oxydase 
subunit II (COII) gene, 16S ribosomal RNA (rRNA) gene, and 
nuclear 28S rRNA gene from 113 pleurodonƟ d individuals 
(71 from Jamaica and 42 from elsewhere), 20 sagdid 
individuals (11 from Jamaica and nine from elsewhere), 38 
individuals represenƟ ng 14 helicoid families (Hygromiidae, 
Cepolidae, Monadeniidae, Camaenidae, Xanthonychidae, 
HelminthoglypƟ dae, Epiphragmophoridae, HumboldƟ anidae, 
Helicidae, Bradybaenidae, Polygyridae, Sphincterochilidae, 
Thysanophoridae and HelicodonƟ dae), and two outgroups 
(Systrophiidae and Oreohelicidae). Using targeted 
enrichment and the Illumina plaƞ orm, we also obtained 
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more than 200 exon fragment sequences for a subset of taxa 
to resolve deeper nodes, using an exon capture technique 
based on ‘Next GeneraƟ on’ Sequencing technology. The 
results suggest that PleurodonƟ dae in the dataset includes 
only Lesser AnƟ llean and Jamaican genera, groups with 
Trichodiscinini and nests in the New World xanthonychoids 
(sensu Schileyko). Other supposed PleurodonƟ dae including 
Caracolus, Solaropsis, Zachrysia, and Polydontes s.l. group 
with Sagdidae, with Polydontes s.l. and Zachrysia forming 
clades within Sagdidae. Labyrinthus and Isomeria group with 
Thysanophoridae and Cepolidae. The exon capture results 
also suggest a New World origin of Helicoidea with Eurasian 
and Australian families at a more derived posiƟ on.
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UNMASKING BIOLOGICAL DIVERSITY OF SCALLOPS 
(PECTINIDAE) WHILE IDENTIFYING SHELL SHAPE 

CONVERGENCE: A PHYLOMORPHOSPACE APPROACH
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Scallops (PecƟ nidae) exhibit a Ɵ ght associaƟ on between 
shell morphology and ecological niche or ‘life habit’ sensu 
Stanley. In instances where there is a correlaƟ on between 
shell shape and funcƟ onal performance, the morphology 
of that organism is predicted to be under strong selecƟ on, 
resulƟ ng in a narrow area of morphospace available to that 
life habit. As many as eight species exhibit long-distance 
swimming, or gliding, a life habit with strict biomechanical 
requirements that must generate liŌ  and reduce drag during 
locomoƟ ve events. Since gliding scallops have shell shape 
that is qualitaƟ vely similar, these species may have converged 
on a single morphological soluƟ on to a common ecological 
problem. As a consequence, the highly similar conchology of 
gliders may mask biological diversity. To test this hypothesis, 
we fi rst generated a four-gene phylogeny for 115 species 
of the scallops, represenƟ ng over 75% of the recognized 
genera. For the same taxa, we quanƟ fi ed shell shape using 
three-dimensional, landmark-based geometric morphometric 
methods. To idenƟ fy morphological convergence, these 
datasets were combined using a phylomorphospace 
approach, a phylogeneƟ c comparaƟ ve method to infer 
evoluƟ onary change along branches of a phylogeny. 
We evaluated predicƟ ons that the shell morphospace is 
parƟ Ɵ oned according to the fi ve life habits, which requires 
substanƟ al convergent evoluƟ on. Our results determined 
that the shell shape used for gliding is both convergent and 
divergent. Furthermore, gliding evolved at least fi ve Ɵ mes in 
diff erent scallop lineages. Despite the convergence in shell 

shape, we demonstrate that a combinaƟ on of molecular and 
morphological characters eff ecƟ vely diff erenƟ ates gliding 
scallop clades. We describe a new genus from the Indo-
Pacifi c to more accurately refl ect this biological diversity.
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THE TERRESTRIAL AND FRESHWATER GASTROPODS 
OF MONTSERRAT: AN UNPRECEDENTED SURVEY OF 

MONTSERRATIAN NEOTROPICAL SNAILS
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Montserrat is a small, volcanic island in the Caribbean 
Lesser AnƟ lles, which is home to an unknown number 
of Neotropical gastropod taxa. We conducted the most 
extensive survey of the island to date, sampling over 30 
sites across most of the inhabited porƟ on of the island, 
and collecƟ ng specimens in order to beƩ er understand the 
biodiversity and ecology of its terrestrial and freshwater 
gastropod fauna. We have idenƟ fi ed at least 21 diff erent 
species of land and freshwater snails, compared to a total of 
15 previously reported. Two of the freshwater snail species, 
(Biomphalaria glabrata Say, Potamopyrgus sp.) previously 
thought to have been present on the island were not 
present at any of our survey sites, and we believe that recent 
volcanic acƟ vity on the island has either eradicated them 
or substanƟ ally limited their range, if they were ever truly 
present on the island. 
Of the 20 species we collected, one is a poorly understood 
Montserrat endemic species (Amphibulima rawsonis Bland), 
which had been overlooked for more than a century before 
we idenƟ fi ed and collected specimens; one is a land snail 
(Amphibulima browni Pilsbry) previously thought to have 
been endemic to the island of Dominica; two are currently 
unidenƟ fi ed potenƟ ally novel species, three (Veronicellidae 
spp., Megalobulimus oblongus Müller) are economically 
important invasive pests; and one (NeriƟ lia succinea Récluz) 
is a rediscovered freshwater snail previously thought to have 
been a potenƟ ally exƟ nct Montserrat endemic.
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MOLLUSK ABUNDANCES AND DIVERSITY IN SANDY BEACHES 
(TUMBES, PERU)
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Sandy coastal areas are among the most frequently found 
ecosystems in both tropical and temperate shores. These are 
diverse ecosystems where abundance and diversity increase 
from micro Ɵ dal refl ecƟ ve to macro Ɵ dal dissipaƟ ve types. 
They are also highly impacted and in need of more research 
and beƩ er management plans. 
From February through October 2007 three sandy beaches 
(El Bendito, Peña Redonda, Nueva Esperanza) located in 
the Tumbes region, Perú, were monthly sampled and the 
macro-zoobenthics analyzed. A total of 33 species were 
found. Mollusks were the most diverse group (11 species) as 
well as the most abundant. El Bendito and Nueva Esperanza 
sites showed the highest Shannon Wiener index (H�=1.78 
and H�=1.72 respecƟ vely). Concerning abundances, the 
highest was found in El Bendito (6459 ind/m2) followed by 
Peña Redonda (4359 ind/m2). Mollusks also consƟ tuted the 
major biomass component in these two sites (1276.5 g/m2 
and 224.7 g/m2, respecƟ vely). Excirolana braziliensis, Emerita 
rathbunae, Olivella columellaris, Mazatlania fulgurata, 
Donax mancorensis, Lumbrineris biuncinata and Hemipodus 
triannulatus were among the most common species found. 
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WILDLIFE MOLLUSC’S LIST ASSOCIATED TO THE PURPLE 
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The marine mollusk fauna of rocky coastline is poorly known, 
one of the most abundant taxa among the invertebrates 
is the group of molluscs, being in the Gastropoda type 
that forms the most diversifi ed group of these. This 
paper, presents the taxonomic idenƟ fi caƟ on of the shell 
(Conchology) of the mollusk associated to the purple snail 
Plicopurpura pansa, whose ink has been long used by the 
Mixteco indigenous group of Pinotepa of Don Luis, Oaxaca, as 
a ferƟ lity symbol.
In the rocky coastline exposed to the waves of Huatulco 
NaƟ onal Park in Santa Cruz, Huatulco , Oaxaca, México , in 

the study zone of violin bay on the rocky interƟ dal zone of 
the Mexican Pacifi c; a copy of each mollusk organism found 
is collected for further taxonomic idenƟ fi caƟ on, its expected 
to fi nd an esƟ mate of a total of four classes of molluscs: 
Gasteropoda, Bivalve, Cephalopoda, Polyplacophora; Here is 
presented a list of the species with the family characterisƟ cs, 
NeriƟ dae, Fissurellidae, LiƩ orinidae, Acmeidae, Planaxidae, 
Trochidae, Chitonidae Thaidae representaƟ ves of the range of 
rocky coastline

LISTADO FAUNISTICO DE MOLUSCOS ASOCIADOS AL 
CARACOL MORADO EN EL PARQUE NACIONAL HUATULCO, 

OAXACA, MÉXICO
La malacofauna marina del litoral rocoso es poco conocida, 
uno de los taxa mas abundantes entre los invertebrados 
es el grupo de los moluscos, siendo la clase Gasterópoda 
la que conforma el grupo más diversifi cado de éstos. En 
este trabajo, se presenta la idenƟ fi cación taxonómica por la 
concha (Conquiliología) de los moluscos asociados al caracol 
morado Plicopurpura pansa, especie que desde la anƟ güedad 
ha sido uƟ lizada la Ɵ nta del organismo como símbolo de 
ferƟ lidad por el grupo indígena Mixteco, de Pinotepa de Don 
Luis, Oaxaca.
En el litoral rocoso expuesto al oleaje del Parque Nacional 
Huatulco, en Santa Cruz, Bahías de Huatulco, Oaxaca, México, 
en la zona de estudio de bahía violín en la zona intermareal 
rocosa del Pacífi co mexicano; se recolectara un ejemplar de 
cada organismo encontrado de moluscos, para su posterior 
idenƟ fi cación taxonómica, se espera encontrar un esƟ mado 
de un total de cuatro clases de moluscos: Gasteropoda, 
Bivalva, Cephalopoda, Polyplacophora; se presentaran en un 
listado de las especies con las caracterísƟ cas de las familias 
NeriƟ dae, Fissurellidae, LiƩ orinidae, Acmeidae, Planaxidae, 
Trochidae, Chitonidae y Thaidae representaƟ vas de la franja 
del litoral rocoso.
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SHELL VARIATION IN THE FAMILY SPONDYLIDAE OF 
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Bivalves consƟ tute the second most species-rich taxon of 
Mollusca and probably present the highest economic and 
ecological importance among all Mollusca classes. The 
absence of a well-researched and agreed-upon taxonomic list 
for bivalves oŌ en causes the most basic problems, like the 
diffi  cult to determine the valid name for a taxon. Spondylidae 
is a bivalve family that includes large and notable members 
of coral fauna, occurring also, rarely, in estuarine areas. The 
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species of this family have orbicular or oval, inequivalve shell, 
with central umbones. For the Brazilian coast, it is registered 
fi ve species for the genus Spondylus.
This study aimed to analyze the variaƟ on in size and 
ornamentaƟ on in the shells of Spondylus species of the 
Northeastern coast of Brazil. For that, 33 Spondylus 
americanus and 12 Spondylus erinaceus valves were 
analyzed, obtaining, in average, 4,33cm width, 4,0 cm height 
and 6 morphotypes for the fi rst species and 5,19 cm width, 
4,51 cm height and 2 morphotypes for the second. Because 
of this great variability within the same species, diagnoses 
based solely on shell’s characterisƟ cs are hampered.
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Loliginid squid inhabit coastal and neriƟ c waters all over 
the world, excluding the polar laƟ tudes. As such, they face 
variable environmental condiƟ ons, and have evolved life 
cycle strategies to deal with such habitat variability. In 
order to understand such strategies, we developed two 
Lagrangian parƟ cle-tracking Individual Based Models for two 
very contrasƟ ng loliginid squid habitats: the highly retenƟ ve 
Southeastern Brazilian Bight (SBB) (Brazil) and the highly 
dispersive Agulhas Bank (AB) (South Africa). We quanƟ fi ed 
the percentage of parƟ cles (“virtual paralarvae” hatched 
near boƩ om) lost from those ecosystems as (1) “off shore 
losses” (i.e. parƟ cles that crossed the 200 m isobath) and 
(2) “inshore losses” (parƟ cles beached) at an age of 20 d. 
In addiƟ on, we also quanƟ fi ed the percentage of parƟ cles 
exchanged within the two areas (laƟ tudinal at SBB and 
longitudinal at AB) to get a proxy of populaƟ on connecƟ vity 
throughout passive larval driŌ . SimulaƟ ons results showed 
that, overall, the SBB is highly retenƟ ve whereas the Agulhas 
Bank is highly dispersive, confi rming the predicƟ ons. 
Accordingly, if circulaƟ on-driven dispersion and retenƟ on 
alone are considered, the SBB was found to be a “nearly 

perfect” spawning and nursery ground for loliginid paralarvae 
because the negligible risk of removal from the shelf 
environment on which their survival depends. In contrast, 
the risk of ecosystem removal for loliginid paralarvae on the 
AB is very high. Those results endorse early predicƟ ons that 
loliginid squid may deal with the risks of ecosystem removal 
by currents by evolving paralarvae of diff erent sizes.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

EFECTO TÓXICO DE CONTAMINANTES EMERGENTES EN EL 
GASTERÓPODO LYMNEA SP.
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Los contaminantes emergentes son productos que se uƟ lizan 
de manera coƟ diana, como los detergentes enjuagues 
bucales y pastas de dientes. Debido a que no existe 
información del efecto de estos productos en los organismos 
acuáƟ cos el objeƟ vo de este estudio fue evaluar la toxicidad 
de 9 productos (3 detergentes, 3 enjuagues y 3 pastas de 
dientes) sobre el gasterópodo Lymnea sp. Se llevaron a cabo 
bioensayos exponiendo a los organismos a 5 concentraciones 
de cada producto además de un grupo control, durante 96 
horas, para determinar la CL50 (concentración letal 50) por 
medio del método Probit. La sensibilidad de los gasterópodos 
a los diferentes productos se determinó comparando sus 
valores de CL50, por medio de una prueba de “t”. Los valores 
de CL50 obtenidos en las pruebas con los productos variaron 
de 214 a 0.12 mg/L. Los compuestos más tóxicos fueron 
los enjuagues bucales. Debido a la escasa información 
existente sobre la presencia de los componentes de los 
productos probados en los sistemas acuáƟ cos en nuestro 
país es importante conƟ nuar realizando invesƟ gaciones y 
monitoreo para detectar respuestas que indiquen el posible 
daño en las poblaciones por la acción de estos compuestos y 
diferentes tensores, para evitar un deterioro irreversible de 
las poblaciones a mediano y largo plazo.

TOXIC EFFECT OF EMERGING CONTAMINANTS IN LYMNAEA 
SP. GASTROPOD

Emerging contaminants are products that are used on a daily 
basis, such as detergents, mouthwashes and toothpastes. 
Because there is no informaƟ on on the eff ect of these 
products on aquaƟ c organisms The aim of this study 
was to evaluate the toxicity of 9 products (3 detergents 
3 mouthwashes and 3 Toothpastes) on the gastropod 
Lymnaea sp. Bioassays were conducted, the organisms were 
exposed to 5 concentraƟ ons of each product for 96 hours, 
to determine the LC50 (lethal concentraƟ on 50) by the Probit 
method. . The sensiƟ vity of gastropods to the diff erent 
products was determined by comparing the values of LC50, 
through “t”test. LC50 values obtained in the tests with the 
products ranged from 214 to 0.12 mg/L. The most toxic 
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compounds were mouthwash. Due to the scarce informaƟ on 
about the presence of the components of the products tested 
in aquaƟ c systems in our country is important to conƟ nue 
research and monitoring to detect responses indicaƟ ng 
possible damage in populaƟ ons by the acƟ on of these 
compounds and diff erent tensioners to prevent irreversible 
deterioraƟ on in the medium and long term.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

EVALUACION DEL EFECTO TÓXICO DE DOS MEDICAMENTOS 
EN EL GASTEROPODO LYMNEA SP.
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Iztapalapa. Av. San. Rafael Atlixco #186 Col. VicenƟ na C.P. 09340 
D.F.; coco@xanum.uam.mx

En este trabajo se realizó una evaluación de la toxicidad 
de dos medicamentos usados contra el dolor: el Ácido 
aceƟ lsalicílico y el Paracetamol sobre el gasterópodo Lymnea 
sp., debido a que estos fármacos son productos que se 
venden libremente y son sustancias que con más frecuencia 
se eliminan a los sistemas acuáƟ cos. Estos medicamentos 
pueden causar efectos nocivos sobre los organismos, ya 
que se han diseñado para tener un efecto fi siológico en 
concentraciones muy bajas. Se realizaron bioensayos 
estáƟ cos con una duración de 96 horas, donde se probaron 
5 concentraciones de los fármacos, para determinar la CL50 
(concentración letal 50). Además se evaluó el grado de 
lipoperoxidación en los tejidos de los gasterópodos midiendo 
la concentración de MDA (malondialdehído). Los valores de 
LC50 obtenidos demostraron que el compuesto más tóxico fue 
el Ácido. AceƟ lsalicílico. Además el grado de lipoperoxidación 
en los tejidos fue más alto en los organismos expuestos a este 
fármaco. Debido a que en México solo en 14% de las aguas 
residuales generadas reciben algún Ɵ po de tratamiento, y no 
se ha evaluado las concentraciones de éstos medicamentos 
en ellas, es importante seguir realizando evaluaciones de 
los efectos de estos fármacos con el propósito de proponer 
medidas adecuadas de manejo para reducir el riesgo por la 
presencia de estos compuestos en sistemas acuáƟ cos.

ASSESSMENT OF TOXIC EFFECTS OF TWO DRUGS IN 
LYMNAEA SP. GASTROPOD

In this work an evaluaƟ on of the toxicity of two drugs: 
Acetylsalicylic acid and Paracetamol was performed on 
the gastropod Lymnaea sp. because these drugs are 
products that are sold freely and and these are more oŌ en 
substances eliminated aquaƟ c systems. These drugs can 
cause adverse eff ects on organisms, as they are designed 
to have a physiological eff ect at very low concentraƟ ons. 
StaƟ c bioassays were conducted with a duraƟ on of 96 hours, 
5 concentraƟ ons of the drugs were tested to determine 
the LC50 (lethal concentraƟ on 50). Also the degree of 
lipid peroxidaƟ on was assessed in gastropods Ɵ ssues by 
measuring the concentraƟ on MDA (malondialdehyde). LC50 

values obtained showed that the most toxic compound was 
Acetylsalicylic acid. Also the degree of lipid peroxidaƟ on 
in Ɵ ssues was higher in organisms exposed to this drug. 
Because in México only 14% of the wastewater generated 
receive some type of treatment, and has not been evaluated 
concentraƟ ons of these drugs in them, it is important 
to conƟ nue to carry out assessments of the eff ects of 
these drugs in order to propose measures appropriate 
management to reduce the risk by the presence of these 
compounds in aquaƟ c systems.
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Los metales Cd, Cr y Pb se encuentran en concentraciones 
elevadas en sistemas localizados en el Pacífi co Mexicano. Por 
esta razón el objeƟ vo de este trabajo fue evaluar el efecto 
de estos metales en la tasa de crecimiento de juveniles de 
la Almeja Catarina. Se realizaron bioensayos con juveniles 
(3 ± 0.5 mm) expuestos a 4 concentraciones de los metales 
Cd, Cr, Pb y la mezcla Cd + Cr + Pb, durante 30 días. Con los 
datos obtenidos se determinó la tasa de crecimiento y la 
CE50 (Concentración EfecƟ va 50), que es la concentración 
de metal que causa una disminución del 50% en la tasa de 
crecimiento. Se observó una reducción signifi caƟ va (p < 0.05) 
en la tasa de crecimiento y peso en los organismos expuestos 
a los metales, en concentraciones agudas (10 y 1 mg/l) se 
obtuvo una reducción del 98% al 60% y en concentraciones 
subletales (0.1 y 0.01 mg/l) se detectó una disminución del 
71% al 35%. Las CE50 fueron de 0.047 mg/l, 0.525 mg/l, 0.650 
mg/l y 0.165 mg/l para los ensayos con Cadmio, Cromo, 
Plomo y la mezcla Cd + Cr + Pb respecƟ vamente. El grado 
de efecto observado (de mayor a menor efecto) con los 
diferentes metales probados, sobre el crecimiento de los 
juveniles de A. ventricosus fue: Cd > Cd + Cr + Pb > Cr > Pb.

EFFECT OF METALS CD, CR, PB AND MIX ON GROWTH OF 
CATARINA CLAM ARGOPECTEN VENTRICOSUS

The metals Cd, Cr and Pb are found in high concentraƟ ons in 
systems localized in the Mexican Pacifi c. For this reason the 
aim of this study was to evaluate the eff ect of these metals 
on the growth rate of Catarina clam juvenile. Bioassays 
were conducted with juvenile (3 ± 0.5 mm) exposed to 4 
concentraƟ ons of Cd, Cr, Pb and Cd + Cr + Pb metal mixture 
for 30 days. With the data obtained the rate of growth 
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and the Eff ecƟ ve concentraƟ on 50, (EC50, which is the 
concentraƟ on of metal in which causes a decrease of 50% in 
the growth rate) were determined. A signifi cant reducƟ on 
(p <0.05) was observed in the rate of growth and weight in 
organisms exposed to metals, in acute concentraƟ ons (10 
and 1 mg/l), a reducƟ on of 98% at 60% was obtained and at 
sublethal concentraƟ ons (0.1 and 0.01 mg/l) a decrease of 
71% to 35% was detected. The EC50 were 0.047 mg/l, 0.525 
mg/l, 0.650 mg/l and 0.165 mg/l for tests with Cadmium, 
Chromium, Lead and Cd + Cr + Pb mixture respecƟ vely. The 
eff ect degree on the growth of juvenile A. ventricosus (high to 
low eff ect) was: Cd > Cd + Cr + Pb > Cr > Pb.
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The density is a factor of importance to the understanding 
of populaƟ on processes, it is related to the number 
of individuals present per unit area. VerƟ cal shell size 
gradients along the interƟ dal zone are common in many 
species of marine gastropods. The distribuƟ on of density 
and size EchinoliƩ orina ziczac in rocky shore of Morro de 
Pernambuco (Ilhéus � BA, Brazil) was observed. The densiƟ es 
were evaluated in three areas: upper (bare rock zone), 
intermediate (zone with barnacles) and boƩ om (zone with 
bivalves) the sheltered shore. 20 squares of 400 cm ² were 
arranged in each zone. Individuals were recorded in the fi eld 
and the fi rst 40 individuals of diff erent sizes, subsampled 
for biometrics. In the laboratory the specimens were 
photographed in stereoscopic microscope and measured 
the height of the shells with the aid of the program ImageJ. 
An ANOVA was performed to idenƟ fy signifi cant diff erences 
between the sizes and densiƟ es in the diff erent areas. The 
mean density in the upper zone (0.07 ± 0.03 ind/400cm ²) 
was lower than that recorded in intermediate areas (0.45 
± 0.23 ind/400cm ²) and lower (0.47 ± 0.14 ind/400cm ²). 
There was no signifi cant diff erence between the densiƟ es in 
the middle and lower zones. The average size of fi sh found 
in the upper zone (3.58 ± 0.83 mm) was signifi cantly higher 
than that recorded in the intermediate zones (2.40 ± 0.83 
mm) and lower (2.33 ± 0.44 mm) (p <0.05). There was no 
signifi cant diff erence between the mean size of individuals of 
intermediate and lower (p> 0.05) areas.
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VerƟ cal distribuƟ on is characterized by the distribuƟ on of 
organisms or associaƟ ons of organisms in areas allocated 
according to a verƟ cal gradient. Species of the genus 
EchinoliƩ orina are dominant in the supraliƩ oral rocky 
shores along the tropics. The distribuƟ on of gastropod 
EchinoliƩ orina ziczac in sheltered shore of Morro de 
Pernambuco was verifi ed (Ilheus - BA, Brazil), August 2013. 
Five zones were visually classifi ed between the above 
and subƟ dal: bare rock, bare with scaƩ ered barnacles, 
dominated by barnacles, dominated by guild and dominated 
by macroalgae, within which rock were sampled 0.06m². All 
specimens present in the plot, in each zone were counted 
and a subsample of individuals of diff erent sizes were 
manually collected for biometrics. In the laboratory the 
specimens were photographed in stereoscopic microscope 
and were measured the height and width of the shells, with 
the aid of ImageJ soŌ ware. The linear correlaƟ on between 
the variables was calculated. An ANOVA was performed to 
idenƟ fy signifi cant diff erences between sizes in diff erent 
areas. The species has been distributed throughout the 
profi le. The zones 1 and 2 were grouped as upper range, 
characterized by bare rock. Zone 3 was classed as band 4 as 
barnacles and range guild (Brachidontes exustus). Zone 5, 
which begins in the subƟ dal zone, was characterized by the 
presence of macroalgae, barnacles and few B. exustus. 606 
individuals were recorded in the fi eld and subsampled 228, 
and Zone 3 (162) and Zone 4 (308) had a greater number of 
individuals. Individuals Zone 1 showed larger size (average 
4.74 ± 0.77 mm) with signifi cant diff erences. There was no 
signifi cant diff erence in size between individuals Zones 2-5. 
The linear relaƟ onship between the height and width of the 
shells was posiƟ ve (r = 0.97).
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Analyses of similariƟ es (ANOSIM) were conducted on 
morphological measurements derived from X-ray CT scans of 
two species of holospirids which were described from near 
Monclova in Coahuila, México by Paul Bartsch in 1925.
These included the type and paratypic series of both 
Holospira monclovana (N=25) and Holospira picta (N=25) 
as well as a series of specimens assigned to H. picta (USNM 
361966: N=24) from south of Monclova. X-ray CT scanning 
allows for a non-invasive re-examinaƟ on of the internal 
shell morphology that was not available at the Ɵ me of 
the original descripƟ ons in 1926. Images of external and 
internal morphology of specimens were measured using the 
program ImageJ. An ANOSIM conducted using the program 
R compared specimens of all three populaƟ ons and revealed 
that dissimilariƟ es between groups were greater than 
dissimilariƟ es within groups (R=0.3977, p<0.001).
Pairwise post-hoc ANOSIM tests revealed that dissimilariƟ es 
between groups were greater than within groups for each 
pair of populaƟ ons; thus H. monclovana is disƟ nct from both 
H. picta (R=0.612, p<0.001) and USNM 361966 (R=0.466, 
p<0.001), and H. picta and USNM 361966 are themselves 
disƟ nct (R=0.098, p<0.006).
Bartsch’s 1926 assignment of Holospira monclovana to 
the subgenus Holospira was found to be supported, while 
Thompson ’s 2011 designaƟ on of the Mexican “Eudistemma” 
as a synonym for Holospira s.s was not. Both Holospira picta 
and USNM 361966 were found to belong to the subgenus 
Bostrichocentrum. The results of this analysis does not jusƟ fy 
elevaƟ ng USNM 361966 to its own species, but does support 
its elevaƟ on to at least a subspecies of H. picta.
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Invasive species are considered the second cause for 

biodiversity loss worldwide, which makes them a determinant 
factor that pushes countries to generate research over the 
threatened naƟ ve fauna and the aff ecƟ on it creates over the 
ecosystems. In Colombia, governmental insƟ tuƟ ons have 
been in charge of performing research related to invasive 
mollusks, such as INVEMAR, Humboldt, CIOH and some 
universiƟ es, furthermore internaƟ onal enƟ Ɵ es like Globallast 
have done eff orts to spread informaƟ on related to invasive 
and introduced species via ballast water. Nevertheless, it 
is necessary to unify eff orts that generate more signifi cant 
research. Currently in Colombia there are four species of 
invasive mollusks registered, proceeding from a variety of 
ecosystems and marine coastal habitats; Corbicula fl uminea, 
Perna perna, Perna viridis and Electroma sp. For these 
species exists the basic informaƟ on about their locaƟ on and 
propagaƟ on strategies that involve waterways, aquiculture 
and internaƟ onal marine transportaƟ on (ballast water and 
biofouling). In contrast to these, the characterizaƟ on of 
the species found in ballast water started only since 2002 
in the harbor with of Cartagena de Indias; in 2010 in this 
harbor a very detailed research was done regarding mollusks 
associated to diff erent types of substrate available there 
and its relaƟ on to marine traffi  c. Since 2007 the research 
and eff ort on the characterizaƟ on of the mayor harbors in 
the Caribbean coast of Colombia has expanded. For the next 
years it is esƟ mated that, with the increasing on size of the 
vessels, there will be an expansion of the harbors, which 
implies an increase in volume of ballast water and a bigger 
risk regarding introduce species. Under this context it is 
expected for prioriƟ es to be established, in order to prevent 
and control these threat, because in other countries the 
impacts caused by invasive mollusks has aff ected aspects like 
the economical, ecological and public health. 
IÄò�ÝÊÙ�Ý/IÄò�Ý®ò�-C�Ùã�½/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄÝ

MOLLUSCS GUIDE FROM THE CARTAGENA BAY, COLOMBIAN 
CARIBBEAN: UPDATE OF INVENTORIES AND DISTRIBUTION 

IN HIGH MARINE TRAFFIC AREAS
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Since 2007 Colombia has been considered as the lead country 
for the south-east Pacifi c basin within the project associaƟ on 
GloBallast, internaƟ onal compromise in which the General 
MariƟ me DirecƟ on - DIMAR was designated as the naƟ onal 
focal point. One of the commitments under the guidelines 
of the project is focused on the creaƟ on of a port base line 
and the environmental monitoring of the aff ected areas by 
port acƟ vity. This is the reason why data gathering took place 
in Cartagena´s Bay, located in the Caribbean of Colombia, 
in 2010. As a result of the research, a guide was created in 
order to give the biologist in the fi eld and the general public 
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informaƟ on regarding port terminals, idenƟ fi caƟ on and 
characterizaƟ on of the mollusks found in Cartagena´s Bay. 
The results also showed that the molluscs are distributed 
in areas near by the harbors, a situaƟ on that is a potenƟ al 
threat for other coastal areas in the world, since every Ɵ me 
ballast water is taken and dumped without following the 
guidelines of the InternaƟ onal MariƟ me OrganizaƟ on (IMO), 
these species could be transferred. The guide includes a 
total of 13 families, 18 genera and 23 species, in which the 
presence of Perna viridis is highlighted and considered as an 
invasive species for the country. The species where found 
in hard arƟ fi cial (buoy, pier pile) and natural (mangrove 
roots) surfaces. The research consƟ tutes an update of the 
species found in Cartagena´s Bay, and a tool helpful for the 
development of fi eld research in marine bio-invasion
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Despite the fact that mollusks are the second largest group 
in the Kingdom Animalia, they have not been considered in 
environmental risk assessment so far, mainly due to the lack 
of standardized protocols. In this sense, gastropods, the most 
abundant mollusks and with great importance in food webs, 
widely distributed in the aquaƟ c environment, have been 
employed in water and sediment quality assessments due 
the posiƟ ve response of sensiƟ vity to chemical compounds, 
as polluƟ on indicators by diff erent substances classes, 
for example, metals, pesƟ cides, endocrine disruptors. 
Acute and chronic toxicity tests have been mostly used in 
ecotoxicological protocols to evaluate the potenƟ al eff ects 
of environmental contaminants to natural populaƟ ons. 
However, with the need to assess the potenƟ al sublethal 
hazards to ecosystems of pollutants at low concentraƟ ons, 
environmental monitoring programs have encouraged the 
analysis of eff ects on gametes, ferƟ lizaƟ on, reproducƟ on and 
embryo-larval development. Furthermore, among the myriad 
of chemicals reaching the environment, some compounds 
classes can directly aff ect the reproducƟ ve potenƟ al through 
the inducƟ on of mutaƟ ons in germ cells and several eff ects 
on reproducƟ on are sƟ ll unknown. In this work will be 
discussed some studies and standardizaƟ on assays with the 
freshwater snails, especially with the Biomphalaria genus, 
as chronic and acute assays, dominant lethal test, comet 
assay, embryo-larval development tests and perspecƟ ves in 

use of the freshwater snails as a good tool for laboratory and 
monitoring environmental studies, as well as contextualize 
the prospects for use of the gastropods in the monitoring of 
limnic environments in LaƟ n America.
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ConstrucƟ ons of phylogeneƟ c relaƟ onships for the 
superfamily Tellinoidea using molecular and/or conchological 
tools correspond to controversial issues and a unanimous 
agreement has not been reached yet. However, the sperm 
ultrastructure characters commonly provide valuable 
taxonomic features for systemaƟ c reviews and phylogeneƟ c 
analyses of Bivalvia. Aiming to evaluate the relaƟ onships of 
Tellinoidea lineages, sequences of mitochondrial/nuclear 
genes and sperm morphology have been invesƟ gated 
in specimens of Donacidae, Psammobiidae, Semelidae, 
SolecuƟ dae and Tellinidae. Cardiidae was chosen as 
outgroup. Families were collected from São SebasƟ ão and 
Ilhabela counƟ es, on the north coast of São Paulo State 
(southeast Brazil). Fragments of mitochondrial (a ~ 480 bp 
of 16S rRNA) and nuclear ribosomal genes (a ~1.3 bp of 
28S rRNA) have been sequenced. PhylogeneƟ c inferences 
were made by using the maximum parsimony analysis. 
Preliminarily, results on sperm morphology suggest proximity 
between Tellina, Strigilla and Sanguinolaria genera. The 
spermatozoan ultrastructure of species of Tellinoidea 
indicates that there are two clearly and well defi ned paƩ erns 
of sperm morphologies among Tellinidae species. Tellininae 
and Psammobiidae produce modifi ed spermatozoa whereas 
Donacidae, Macominae and Semelidae produce primiƟ ve 
spermatozoa. The helical nuclei, overlapped in its base by 
mitochondria, could be a synapomorphy of all examined 
genera belonging to the subfamily Tellininae, but interesƟ ngly 
also occurs in at least two Psammobiidae (S. sanguinolenta 
and NuƩ alia japonica). This similarity could correspond 
to phylogeneƟ c proximity between Psammobiidae and 
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Tellininae species or represent an adapƟ ve convergence. 
Inferences based on the analysis of combined data (sperm 
ultrastructure and molecular) suggest that Donacidae is basal 
to Semelidae and Tellinidae. Semelidae, Psammobiidae and 
Tellinidae families seem to be paraphyleƟ c groups. Facing this 
scenario, a revision of Tellinoidea and a re-evaluaƟ on of its 
consƟ tuent taxa appear to be necessary. Financial Support: 
PNPD/CAPES 1106/2010 and FAPESP 2010/15486-8 
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Los moluscos Gasterópodos (Mollusca: Gasterópoda) son 
los representantes con mayor riqueza del phyllum Mollusca 
incluyendo cerca de 130,000 especies actuales. México 
ha registrado un total de 3,127 especies marinas: 1,712 
para el Pacífi co y 1,415 para el Golfo de México y Caribe, 
lo cual representa cerca del 2.7% de especies registradas 
a nivel mundial. La diversidad del grupo puede jugar un 
papel relevante en ecosistemas de deterioro ambiental, 
reconociendo el recambio entre especies. Este trabajo 
presenta los resultados preliminares que permiƟ rán 
reconocer el posible recambio de la comunidad de 
gasterópodos en dos siƟ os del Sistema Arrecifal Veracuzano. 
El sector este del arrecife Tuxpan, funge como representante 
de un siƟ o con deterioro ambiental y caracterizado por 
el hábitat de fragmentos de coral (Acroporidae, con 
algunos ejemplares vivos) y manchones de alga calcárea 
(Halimedaceae). Los registros bibliográfi cos del arrecife de 
Isla Lobos reconocerán a la comunidad de gasterópodos 
en un siƟ o con un nivel de conservación mayor y por lo 
tanto con un menor grado de deterioro. Se propone que la 
comparación en composición de las especies en el arrecife 
de Tuxpan y las pertenecientes a Isla Lobos nos dará un 
indicador del grado de perturbación presente. Siendo pocos 
los trabajos que involucran este Ɵ po de análisis se espera 
encontrar posibles especies bioindicadoras que en un futuro 
sean consideradas para estudios ambientales.
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GENE FLOW AND DISPERSAL PATTERNS 
IN A MARINE SNAIL THAT EXHIBTS VARIATION IN 

DEVELOPMENTAL MODE

Paula Teichholtz 
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Developmental mode has important consequences for 
dispersal, speciaƟ on rates, and rates of molecular evoluƟ on 
of marine invertebrates. While most species exhibit one 
developmental mode, some species display intraspecifi c 
variaƟ on in characterisƟ cs such as hatching Ɵ me, and 
duraƟ on of larval planktonic period, resulƟ ng in diff erences 
in dispersal potenƟ al between populaƟ ons. This uneven 
dispersal can signifi cantly impact populaƟ on structure and 
may result in reproducƟ ve isolaƟ on of populaƟ ons with 
limited dispersal, possibly leading to speciaƟ on. Here I 
invesƟ gated a putaƟ ve case of variable developmental mode 
in the marine Pyramidellid snail Boonea impressa, which has 
been reported as exhibiƟ ng planktotrophy, lecithotrophy, 
and intracapsular metamorphosis in diff erent areas of its 
range. To determine whether this variaƟ on was due to 
crypƟ c speciaƟ on, I uƟ lized populaƟ on geneƟ c and molecular 
phylogeneƟ c approaches based on analyses of mitochondrial 
COI sequences to assess geneƟ c diversity, populaƟ on 
structure, and gene fl ow in B. impressa along the Gulf of 
Mexico and AtlanƟ c coast of North America. I discovered 
closely related haplotypes populaƟ ons displaying diff erent 
developmental modes and no reciprocal monophyly based on 
locaƟ on or developmental mode. This suggests that all North 
American B. impressa sampled thus far are members of the 
same species and that diff erences in developmental mode 
are not due to crypƟ c speciaƟ on.
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Los campamentos conchero son el rasgo más disƟ nƟ vo de 
la arqueología del Estado de Baja California, y en general 
de toda la península. Estos depósitos formados por la 
acumulación de conchas de moluscos están ampliamente 
distribuidos en la zona costera tanto del Pacífi co como 
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del Golfo de California, y en menor número hacia Ɵ erras 
interiores. Su localización ha contribuido a un notable 
deterioro por el impacto tanto humano como natural, de tal 
forma que muchos de ellos se han perdido ante la presión de 
desarrollo costero, junto con la valiosa información ecológica, 
ambiental y cultural que puede derivar de su estudio formal, 
como se ha mostrado en estudios recientes, mayormente 
de salvamento. El concepto de Geodiversidad incluye todos 
los rasgos geológicos del paisaje, que a su vez determinan la 
distribución de la biodiversidad y la acƟ vidad humana, y por 
tanto conlleva una apreciación y valoración holísƟ ca tanto 
del patrimonio natural como cultural. Así, este concepto 
consƟ tuye una estrategia que puede ser integrada a los 
planes de manejo de la zona costera para el aprovechamiento 
y conservación del patrimonio arqueológico, y muy 
parƟ cularmente de los concheros, ya que estos al carecer 
de la monumentalidad de los siƟ os arqueológicos ơ picos de 
Mesoamérica han sido prácƟ camente ignorados. En este 
trabajo se presenta una propuesta de como la protección del 
patrimonio cultural costero, principalmente los concheros, 
puede lograrse al considerarlos como parte integral del 
paisaje a través del análisis de la Geodiversidad, y como esta 
debe implementarse como un instrumento de gesƟ ón del 
Patrimonio natural y cultural. 

ARCHAEOLOGICAL SHELL INDIAN MIDDENS AND 
GEODIVERSITY: AN STRATEGY FOR THE BAJA CALIFORNIA 

CULTURAL HERITAGE CONSERVATION
Shell indian middens are the most important archaeological 
feature in the State of Baja California, and the whole 
península. These deposits formed by the accumulaƟ on of 
molluscan shells are widely distributed in the coastal zone 
of the Pacifi c and Gulf of California, and are less abundant 
inland. Its locaƟ on has contributed to a remarkable 
deterioraƟ on by both, the human and natural impact, so 
many of them have been lost under the coastal development 
pressure, along with the valuable environmental, ecological 
and cultural informaƟ on that can be derived from his formal 
study, as shown in recent studies, mostly from salvage. 
The concept of geodiversity includes all the geological the 
landscape features, which in turn determines the distribuƟ on 
of biodiversity and human acƟ vity, and therefore brings 
an holisƟ c appreciaƟ on and appraisal of both natural and 
cultural heritage. Thus, this concept is a key strategy that 
can be integrated to the management plans for the coastal 
zone for the use and conservaƟ on of the archaeological 
heritage, especially shell indian middens, which given 
the lack of monumentality, typical of the archaeological 
sites of Mesoamerica, have been virtually ignored. This 
paper presents a proposal for the protecƟ on of the coastal 
heritage, mainly shell indian middens, which can be done 
by considering them as an integral part of the landscape 
throughout the geodiversity analysis, and how this it must 
be implemented as a tool for the the natural and cultural 
heritage management.
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En los cefalópodos, la condición nutricional de las hembras 
es un factor importante para la producción y sobrevivencia 
de las crías. En este estudio se evaluaron los efectos del uso 
de dietas arƟ fi ciales en el desempeño reproducƟ vo del pulpo 
Octopus maya, a través de la calidad de su progenie (huevos 
y crías) en condiciones de cauƟ verio. Para ello 3 dietas 
arƟ fi ciales en forma de pastas semihúmedas con diferentes 
fuentes lipídicas fueron evaluadas: pasta jaiba: calamar (JC), 
pasta JC con adición de ojos y cerebros de pescado mero 
(Epinephelus morio) (JCP) y pasta JC con adición de PUFAS 
de un producto comercial SELCO (JCS) y comparadas con 
pulpos alimentados con jaiba fresca Callinectes sapidus 
(tratamiento control). En cada tratamiento, se uƟ lizó un 
total de 10 hembras distribuidas al azar, colocadas en 
tanques independientes con agua de mar en recirculación y 
mantenidas a 24 ºC. Las dietas fueron evaluadas a través del 
número de racimos, numero de huevos y resistencia al ayuno 
de las crías producidas en cada tratamiento. Así también, 
el perfi l de ácidos grasos de la progenie fue evaluado 
(huevos y crías). El mayor número de racimos se encontró 
en las hembras alimentadas con Jaiba y un menor número 
de racimos las alimentadas con la dieta JCP. En cuanto al 
número de huevos por racimos fue mayor para las hembras 
someƟ das con la dieta control. El mayor peso de las crías 
recién eclosionadas se obtuvo en la dieta Control. El mayor 
porcentaje de sobrevivencia se obtuvo para la dieta JCS (97%) 
seguido por la dieta JCP (86%). Los ácidos grasos ARA y EPA se 
encontraron en concentraciones similares en el vitelo y crías 
recién eclosionadas de los cuatros tratamiento; sin embargo, 
el DHA fue mayor para la dieta JC y JCS en el vitelo y crías.
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Los trabajos arqueozoológicos realizados en la Sierra Gorda 
de Querétaro son escasos y se ha dado más atención 
a los restos de vertebrados. Este trabajo se enfoca en 
el análisis de los moluscos recuperados en varios siƟ os 
(Ranas, Toluquilla, Camargo, La Paleta y Los Planes), 
con ocupación humana entre los años 400 al 1300 d.C. 
La idenƟ fi cación taxonómica se realizó con base en la 
morfología macroscópica y microscópica, verifi cándola por 
comparación con ejemplares de la Colección de Referencia 
del Laboratorio de Arqueozoología �M. en C. Ticul Álvarez  
Solórzano� y bibliograİ a especializada. Se analizaron 416 
piezas en total, 415 de moluscos de las que 2% pertenece a 
la clase Gastropoda de los géneros Oliva (1 especie), Polinices 
(2) y Turbo (1); 90.5% corresponde a la clase Bivalvia con los 
géneros Chama (2 especies), Spondylus (3), Glycymeris (1), 
Pinctada (1), Crassostrea (2) y Cyrtonaias (1); y 7.5%, a piezas 
no idenƟ fi cadas; una pieza más pertenece a un pez (Diodon 
sp). Con excepción del género Cyrtonaias, de ambiente 
dulceacuícola, el resto de los moluscos se distribuyen en el 
AtlánƟ co o el Pacífi co. La mayor parte del material presenta 
alteraciones, principalmente causadas por el intemperismo 
(rotas, desgastadas, sin color); en un pequeño porcentaje se 
observan modifi caciones culturales. Todos estos moluscos 
han sido registrados en varios siƟ os arqueológicos como 
elementos de ornato, utensilios o restos alimenƟ cios, de 
donde se infi ere que la adquisición y uso de estos moluscos 
fue una acƟ vidad común entre los pueblos prehispánicos.
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El siƟ o Lagartero está asentado en varias islas de la cuenca 
superior del río Grijalva, en el estado de Chiapas. Llegó 
a ser un importante centro cívico, religioso y cultural del 

área maya, especialmente del Clásico Temprano hasta el 
Postclásico Tardío (300 a 1400 d.C.).Durante la excavación de 
la Pirámide 2 de El Lagartero, se recuperaron trece restos de 
moluscos, la mayoría de ellos objetos altamente modifi cados 
por el hombre prehispánico, por lo que su idenƟ fi cación 
taxonómica se hizo integrando el análisis de la morfología 
macroscópica tradicional con el de la estructura microscópica; 
las observaciones obtenidas del material arqueológico fueron 
contrastadas con ejemplares de la Colección de Referencia 
del Laboratorio de Arqueozoología �M. en C. Ticul Álvarez  
Solórzano� y bibliograİ a especializada. De las trece piezas, 
seis corresponden a cuatro especies de bivalvos marinos 
(Pinctada mazatlanica, Nodipecten subnodosus, Chama 
coralloides y Spondylus crassisquama), seis son de dos 
especies de gasterópodos marinos (Triplofusus giganteus 
y Semicassis granulatum).y un resto es de tegogolo, 
gasterópodo dulceacuícola (Pomacea fl agellata). Una parte 
de las especies marinas se distribuyen en la costa atlánƟ ca 
y otra parte en la costa pacífi ca, por lo que son recursos 
importados al siƟ o. El tegogolo se distribuye en México en las 
corrientes y cuerpos de agua dulce de la verƟ ente atlánƟ ca, 
por lo que es un recurso local. El procesamiento para obtener 
los objetos incluyó corte, desgaste y en la mayoría de los 
casos perforación del material, probablemente para obtener 
y ser uƟ lizadas como aplicaciones o cuentas, dejando pocos 
elementos sin modifi car para su idenƟ fi cación. La mayoría 
de las especies idenƟ fi cadas se conocen en contextos 
arqueológicos de otros siƟ os de México y en parƟ cular del 
área maya en donde también tuvieron uso ornamental, lo 
que refl eja la conƟ nuidad en la tradición uƟ litaria de los 
moluscos.

G�Ä�Ù�½-C�Ùã�½/PÊÝã�Ù

MOLLUSKS OF THE STATUES OF THE UNDERWATER MUSEUM 
OF ART �MUSA�, (CANCÚN, QUINTANA ROO), PRELIMINARY 

RESULTS.
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The malacological fauna which colonizes the statues of the 
Underwater Museum of Art (MUSA for its iniƟ als in spanish) 
sampled from February to august 2013 is presented here. 
The samples were taken with SCUBA diving, scrapping an 
area of 22x22cm covered with vegetaƟ on and sponges for 
each sample. Following separaƟ on from the substrate with 
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a 0.5mm sieve, the mollusks were fi xed and then preserved 
in alcohol at 70%. The dominant algae used by this fauna as 
substrate are Dictyota bartayresii, Lobophora variegata and 
Padina santaecrucis.
In all, 71 samples collected in the seven months were 
analyzed and 73 species found. The Gasteropods dominate, 
followed by the Polyplacophora and fi nally the Bivalves. 
A total of 976 organisms were idenƟ fi ed from which 909 
are Gasteropods, represented by 23 families, 33 Genera 
and 44 species. From the 24 specimens of Polyplacophora 
collected, Chiton sp. 2? was the dominant with 22 organisms. 
Finally, 24 Bivalves (8 Families, 8 genera and 9 species) were 
recognized. Cerithium liƩ eratum (Gasteropoda) was by far 
the dominant species, with 537 organisms (55.76% of the 
total) and was present in pracƟ cally all the samples. It was 
followed by Tricolia thalassicola with 92 specimens (9.55%) 
and Amphithalamus raulí with 87 (9.03%). Together they 
represent 74.34% of all collected mollusks. From the 24 
bivalves, Ostrea equestris with 5 organisms was the most 
abundant, followed by Pinctada radiata and Lima lima with 
three each. The highest mollusk density was obtained during 
the summer, when the vegetaƟ on reaches its peak.
Besides the quanƟ taƟ ve samples menƟ oned above and 
studied accordingly, we have observed, photographed and 
sampled a few large mollusks scaƩ ered in the study area but 
that cannot be captured by the sampling method used here. 
Those are: Fasciolaria tulipa, Cypraea sp., Pinna carnea and 
even cephalopods.

S®ÃÖÊÝ®Ê ¿H��®� �ÌÄ�� ò� ½� M�½��Ê½Ê¦°�?: ½� ò®Ý®ÌÄ �� ½ÊÝ 
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BORACEIENSIS TO CONTROL OF MICROBIAL INFECTIONS

Ana Rita de Toledo-Piza 1a, Renan Lima de Araújo 1 b, Pedro 
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The mucus of Phyllocaulis boraceiensis, a Brazilian terrestrial 
slug, has being studied as a natural compound with several 
biological acƟ viƟ es. Fungus and viruses are related to a 
range of infecƟ ous diseases in humans and animals. The 
aim of this study is idenƟ fy acƟ ve anƟ viral and anƟ fungal 
compounds in the P. boraceiensis mucus. Mucus fracƟ ons 
were obtained submiƫ  ng total sample to “2D Clean up Kit 
(GE healthcare)” and to a size exclusion chromatography 
(Sephadex 75 GE healthcare) - followed resulƟ ng in three 
pools of protein. 96-wheel plates were used to perform 
microbial growth inhibiƟ on tests. Mucus and its fracƟ ons 
were tested in Candida albicans, C. parapsilosis, C. tropicalis, 
infl uenza, measles, herpes and rubella virus. All experiments 

were performed in duplicates and controlled posiƟ ve and 
negaƟ vely. C. albicans and C. tropicalis have shown a parƟ al 
grown inhibiƟ on when was assayed with total mucus and 
with pool 3. C. parapsilosis have shown parƟ al growth 
inhibiƟ on when assayed only with pool 3. Rates of inhibiƟ on 
were led to 4-fold reducƟ on. The results showed that mucus 
led to a 256-fold reducƟ on of measles virus and a reducƟ on 
of 128-fold in infl uenza virus producƟ on. When the mucus 
was used in a picornavirus, the reducƟ on observed in 
virus replicaƟ on was of 2187-fold. Assays using RT-PCR to 
determine viral mRNA present in infected cells showed that 
purifi ed anƟ viral substance was able to reduce at 103 Ɵ mes 
the replicaƟ on of herpes and rubella virus. AnƟ fungal acƟ vity 
is observed in total and fracƟ oned samples of P. boraceiensis 
mucus. Data suggest the presence of a potent anƟ viral 
substance in mucus which aff ects the innate anƟ viral immune 
response.
Supported by: FAPESP – 2012/22555-1 and 2012/22906-9
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The Gastropoda class, one of the best known of the marine 
environment, is formed by a large number of species and the 
shape of their shell structure varies greatly. These mollusks 
are distributed from the interƟ dal zone to the abyssal zone, 
and there are also swimming and fl oaƟ ng species. This 
research was conducted at seven sites, located in the Marina 
Priority Region 32 (MPR 32), located in the State of Guerrero, 
México. The aim of this report is to document the scope of 
the geographic distribuƟ on of the 36 species of Gastropoda 
class.11263 total specimens were analyzed. 108 species 
were idenƟ fi ed, of which four species are new records for 
México, 17 for the TransiƟ onal Mexican Pacifi c, seven for 
the state of Guerrero and seven for the MPR 32. Here we 
report a signifi cant number of new records of species of class 
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Gastropoda found on the rocky interƟ dal zone of the MPR 32. 
The reporƟ ng of these new records, demonstrates the need 
to focus research eff orts on the study of marine diversity, 
since knowledge in this respect is quite incomplete, especially 
regarding marine mollusks, a fact that has been reported by 
the NaƟ onal Commission for the Management and Use of 
Biodiversity.

S®ÃÖÊÝ®Ê B®ò�½ò®�/B®ò�½ò®� Ê¥ ã«� AÃ�Ù®��Ý-C�Ùã�½/PÊÝã�Ù

SPERMATOZOA MORPHOLOGY ON BRACHIDONTES 
RODRIGUEZII (D’ORBIGNY, 1846) (BIVALVIA) FROM SOUTH 
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Brachidontes rodriguezii have a wide geographic distribuƟ on 
along the ArgenƟ nean coast from 36º 32´S to Patagonia 
42º45´S. Is the most abundant species in the interƟ dal 
benthic community associated to rocky shores. In the last 
years aŌ er the growth of the city�s along the coast and the 
introducƟ on of hard substrates as docks, the sandy beaches 
became a new habitat for this species.
Ultrastructural of spermatozoa are a useful tool to know 
about bivalve phylogeny. We used transmission electron 
microscopy to study the structure of mature spermatozoa 
from Brachidontes rodriguezii and compared them with those 
of other bivalves, parƟ cularly other myƟ lids.
The spermatozoa of B. rodriguezii contained a spherical 
nucleus capped by a conical acrosome with an anterior 
extension. The nuclei contained randomly distributed. 
The chromaƟ n was electron-dense, homogenous and 
compact. The mid-piece region consisted of 4-5 spherical 
mitochondria grouped in a ring around a pair of short 
cylindrical centrioles. The fl agellum exhibited the typical 
9+2 microtubule structure (9 double outer tubules + 2 single 
central tubules). Transmission electronic microscope confi rm 
that the spermatozoa of B. rodriguezii can be classifi ed as 
“aquasperm” type. Comparison with another Brachidontes 
were done.
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A capture- mark and recapture study was done in order 
to evaluate size increment in the nature. B. rodriguezii 
inhabits the interƟ dal zone with diff erenƟ ated exposiƟ on 
into the water. The fl ourochrome calcein was used in situ 
experiment. Field experiment was carried out in Villa Gesell 
(56° 53´W -37º 16´S) a sandy beach with arƟ fi cial substrates 
(fi shing dock) during summer. Specimens were collected by 
hand and calcein soluƟ on was applied by immersion during 
four hours. Then small cages with the marked mussels 
inside were aƩ ached again to the arƟ fi cial substrate. AŌ er 
one month, cages were removed. For growth esƟ maƟ ons, 
marked valves were secƟ oned sagitally, polish and observed 
through a fl uorescence microscope at 450 to 490 nm. 
Growth rates esƟ maƟ ons indicated a diff erenƟ al growth 
along the substrate, related with the water exposiƟ on. 
Mussels exposed to the water only in high Ɵ de showed a 
less increment in length than mussels exposed to the water 
during the low and high Ɵ de. RelaƟ onship between growth 
rates and shell length was best described by a logarithmic 
funcƟ on.
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Para conocer y caracterizar la estructura comunitaria de los 
moluscos de fondos blandos presentes en la zona infralitoral 
de la isla Espíritu Santo y describir caracterísƟ cas asociadas 
a su hábitat, en la primavera del 2013 se emplazaron en la 
zona infralitoral 32 estaciones de muestreo ubicadas en 8 
transectos perpendiculares a la zona de costa a intervalos 
de 50 m entre una y otra, desde el nivel más bajo de 
mareas hasta una distancia de 200 m ( de menor a mayor 
profundidad) de donde se obtuvieron mediante buceo 64 
muestras; 32 pertenecientes a muestras biológicas y 32 a 
sedimento. Se idenƟ fi caron 10409 moluscos, el grupo mejor 
representado fue el de los bivalvos con 50 especies, seguido 
por los gasterópodos con 47 especies y una especie de la 
clase scaphopoda. Los moluscos más abundantes fueron 
el gasterópodo Siphonaria maura y los bivalvos Lucina 
prolongata y Tellina ebúrnea. Las especie constantes fueron 
Diodora inaequalis, Chama sordida, linga undatoides y 
Tellina coani. Los valores máximos de riqueza por estación 
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fueron de 38 especies, de diversidad 3.8 bits/ind-1 y 0.8 
de equidad; el Ɵ po de sedimento es de arenas medias 
a gruesas con abundancia de restos de conchas, coral y 
algas calcáreas (rodolitos). De los moluscos de importancia 
económica reportada para esta isla, en nuestro estudio, solo 
se encontraron juveniles de la almeja chocolata Megapitaría 
squalida. La isla E. Santo forma parte del Parque Nacional de 
la zona marina del Archipiélago Espíritu Santo y de acuerdo 
a sus objeƟ vos se puede uƟ lizar como un siƟ o para la 
recuperación de bancos almejeros.
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Isla del Coco (5°32’N-87°04’W), a NaƟ onal Park and Human 
Heritage Site, is a Pacifi c oceanic island of Costa Rica. The 
island lies more than 500 km from the mainland, and the 
Galapagos. The number of species of mollusks reported 
is 545, with 180 species inhabiƟ ng sand boƩ oms. In the 
present study this malacofauna was sampled with fi ve van 
Veen Dredge in 27 staƟ ons (3 to 75m depth) in April, 2010. 
The marine sediments of the island have 1.37 to 3.31% of 
organic maƩ er and 74±17% of carbonates. A total number 
of 40 species and 434 individuals (density of 51 ind./m2) 
were found. The bivalves were the fi rst in abundance (with 
348 individuals) followed by gastropods (79), solenogasters 
(3), polyplacophorans (2), and 2 scaphopods (2). The most 
important mollusks were Gouldia californica Dall, 1917 
(33 ind./m2), with more individuals outside the bays of 
the island; Olivella (Olivella) cocosensis Olsson, 1956 (3 
ind./m2), that occurs mainly in the exposed staƟ ons and 
outside of the bays; and PrisƟ terebra glauca (Hinds, 1843), 
that was presented near the shore and in the middle of 
the bays. The rest of species has few specimens, and were 
found in a random geographical paƩ ern around the island, 
but explain by the depth gradient. In this way, the species 
showed a gradual change (88%) in their idenƟ ty with the 
depth (Z= -5.72, p <0.0001), sharing few species between 
depth’s ranges, and with only three of the 40 species 
distributed throughout depth gradient. Also, the number 
of species in waters with less that 10m depth was higher 
(≥10) than in “deeper waters,” with less that six species. The 
mollusks showed a high density between 40 to 50 m (χ2, p 
<0.001), although a few number of species at this depth. 
Deep sampling can result in new records for the Pacifi c.
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The AtlanƟ c coast of the Iberian Peninsula due to its 
parƟ cular oceanographic condiƟ ons is the north and south 
range boundary of many interƟ dal sub-tropical and boreal 
species, respecƟ vely. These boundaries are constantly 
changing to fi t with the shiŌ ing climaƟ c condiƟ ons. These 
range expansions or contracƟ ons of boreal and sub-tropical 
interƟ dal species were fi rstly recorded by Fischer-PieƩ e in 
the 1940s and 1950s along the north coast of the Iberian 
Peninsula. In the current global warming scenario many 
studies found similar range shiŌ s of interƟ dal organisms 
(mainly macroalgae) in the Iberian Peninsula. In this study 
we explored changes on the distribuƟ on range of boreal 
and sub-tropical species of interƟ dal gastropods. InterƟ dal 
gastropods play a key role in shaping the structure of 
rocky interƟ dal assemblages and thus, changes in their 
diversity or abundance can have dramaƟ c eff ects in rocky 
shore assemblages. Our results showed a signifi cant range 
expansion of sub-tropical species (i.e. Siphonaria pecƟ nata, 
Phorcus sauciatus and Stramonita haemostoma) while boreal 
species showed a range contracƟ on (e.g. LiƩ orina saxaƟ lis 
and Nucella lapillus) and in some cases their presence was 
limited to some environments which seem to serve as refuge 
(e.g. LiƩ orina liƩ orea). Future research will explore the role 
of bioƟ c and abioƟ c factors in these range shiŌ s, ecological 
consequences in the rocky shore assemblages and changes 
in intra-specifi c diversity of boreal and sub-tropical gastropod 
species related to range shiŌ s.
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The knowledge of a specifi c cephalopod fauna is a complicate 
issue. PopulaƟ ons of these organisms have a strong spaƟ o-
temporal fl uctuaƟ on and they are very elusive. The TALUD 
project is an extensive and intensive sampling program 
aimed at increasing our knowledge on deep-water (>200 m) 
invertebrate fauna of the Mexican Pacifi c. As a part of this 
study, data related to the capture of cephalopods during the 
TALUD cruisers are analyzed. 
Samples corresponding to eleven cruises from 1989 to 2012 
were examined. A total of 128 staƟ ons were sampled with 
gears operaƟ ng between 122 and 2,340 m depth. All the 
specimens were idenƟ fi ed to the lowest taxonomic level. We 
found 27 species (98 individuals) with Japetela heaƟ  the most 
common member of the octopodiformes and Abraliopsis 
affi  nis the most common of the decapodiformes. Most of 
the material collected during this survey is deposited in the 
Regional CollecƟ on of Marine Invertebrates (EMU), ICMyL, 
UNAM, in Mazatlán, Mexico.
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El pulpo rojo patagónico, Enteroctopus megalocyathus 
(Gould 1852), es una especie naƟ va de las costas de Chile y 
ArgenƟ na, y representa el 12,3 % del total de la pesquería 

de pulpo en Chile. Esta especie ha estado en veda entre 
los años 2008 y 2011 y actualmente se puede extraer en 
áreas de manejo autorizadas. Los estudios realizados en 
el laboratorio para lograr la reproducción y producción de 
juveniles bajo condiciones controladas han demostrado que 
Ɵ ene conductas reproducƟ vas diferentes a la de especies 
bentónicas similares como Octopus vulgaris y O.mimus, 
y estrategias de vida diferentes durante el desarrollo 
embrionario y paralarvario, siendo más bien similar a 
Enteroctopus doffl  eini.
Hasta ahora los avances en el culƟ vo del pulpo rojo 
patagónico habían demostrado que los reproductores se 
pueden acondicionar entre 3 a 4 meses con manejo de la 
temperatura y la alimentación, obteniéndose una fecundidad 
absoluta de las hembras que puede variar desde 500 hasta 
2500 huevos/kg, una incubación exitosa de los huevos 
fecundados en que el desarrollo embrionario es de 5 meses, 
seguido de un periodo de culƟ vo paralarvario de 4 meses 
hasta asentamiento, cuando pueden ser llamados juveniles 
con conducta bentónica. En este trabajo, se muestran los 
efectos del manejo de la temperatura de la incubación de 
huevos para acortar el periodo del desarrollo embrionario 
y el culƟ vo paralarvario, así como los primeros resultados 
en el culƟ vo de engorda desde juveniles producidos en 
criadero hasta alcanzar la talla de adulto. Se propone la 
estrategia de culƟ vo para esta especie de manera de lograr la 
sustentabilidad en un futuro de mediano plazo.
Agradecimientos: FONDECYT 1131094
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Molecular and morphological data obtained from specimens 
of Melanochlamys diomedea collected across the North 
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Pacifi c revealed an unexpected level of crypƟ c diversity. 
Instead of a single transpacifi c species, the data obtained 
revealed the existence of at least four disƟ nct species. More 
importantly, new informaƟ on suggests one, possibly two, 
crypƟ c invasion events in San Francisco and Tokyo Bay. 
Finally, we speculate that the diff erent levels of species 
diversity in the eastern and western Pacifi c refl ect diff erent 
glacial and postglacial eff ects infl uencing the benthic biotas in 
the two regions.

S®ÃÖÊÝ®Ê ¿H��®� �ÌÄ�� ò� ½� M�½��Ê½Ê¦°�?: ½� ò®Ý®ÌÄ �� ½ÊÝ 
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SNAILS AND ROTIFERS. AN ECOLOGICAL APPROACH TO 
SCHISTOSOMIASIS
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Schistosoma mansoni is a well-known trematode parasite 
that uses Biomphalaria genus snails as intermediate hosts. In 
an ecological context, these snails share habitat with many 
other metazoa. InteracƟ ons between Biomphalaria and other 
invertebrates have been reported, among them roƟ fers and 
even copepods. The invasion of the roƟ fer Philodina into 
B. alexandrina has been proved to be detrimental to the 
development of S. mansoni cercariae. On the other hand, a 
study has found posiƟ ve chemotaxis to freeze-killed females 
in roƟ fers of the genus Brachionus. Therefore, it would be 
interesƟ ng to evaluate whether it’s possible to aƩ ract a 
higher number of roƟ fers to the snails using these freeze-
killed females. To gather informaƟ on on the interacƟ ons 
of Biomphalaria with other invertebrates, and on roƟ fer’s 
chemotaxis, a review were performed, with the purpose 
of evaluaƟ ng if it’s possible to increase the damage to S. 
mansoni cercariae by roƟ fers.
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PÊÄ�Ä�®�/OÙ�½ PÙ�Ý�Äã�ã®ÊÄ

ESTUDIO PRELIMINAR DE LOS MOLUSCOS PLANCTÓNICOS 
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Los moluscos presentan algunos de los invertebrados más 
llamaƟ vos e incluyen especies conocidas y uƟ lizadas por el 
hombre en su alimentación, por ejemplo las almejas, los 
pulpos y los caracoles. Las etapas larvarias de casi todos los 
moluscos marinos forman parte del zooplancton fl otando y 
nadando con movimientos limitados en la columna de agua, 
antes de asentarse en el bentos, por lo tanto sólo pasan 
una parte de su ciclo de vida en el plancton (meroplancton), 
mientras que en varias especies todas las fases de su 
existencia se realizan en la columna del agua (holoplancton), 
representando un componente importante de la compleja 
comunidad planctónica, debido a que son depredadores 
acƟ vos y sirven de alimento a otros organismos diversos. Con 
la fi nalidad de aportar más conocimientos de la comunidad 
del plancton se analizaron los moluscos meroplanctónicos 
y holoplanctónicos recolectados en 17 localidades de la 
Bahía de Acapulco, en mayo y diciembre de 2013. Las 
muestras fueron tomadas con una red de plancton de un 
metro de largo, 31 cm de diámetro de boca y 315 μm de 
apertura de malla, haciendo arrastres superfi ciales durante 
5 minutos. El material fi ltrado se depositó en frascos 
previamente eƟ quetados, fi jándose con Formaldehido 
al 5%, neutralizado con Borato de Sodio. En laboratorio 
se procedió a separar 6,998 ejemplares, que fueron 
determinados y cuanƟ fi cados. De los meroplanctónicos 
se idenƟ fi can 10 géneros de gasterópodos, (siendo el más 
representaƟ vo Rissoina), tres familias de bivalvos, dominados 
por MyƟ lidae y un cefalópodo sin determinar. En los 
holoplanctónicos se registran siete géneros de gasterópodos 
(Pteropoda y Heteropoda), siendo el más representaƟ vo 
Limacina. Estos resultados incrementan el conocimiento 
sobre la biodiversidad marina en el Pacifi co Mexicano, 
parƟ cularmente en la Bahía de Acapulco.

CÊ½���®ÊÄ�Ý/CÊ½½��ã®ÊÄÝ-C�Ùã�½/PÊÝã�Ù
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With over 2 million mollusk specimens and 2,000 primary 
type lots, the Santa Barbara Museum of Natural History 
(SBMNH) houses one of the largest collecƟ ons of mollusks 
in North America, with collecƟ ons daƟ ng back to the mid-
1800’s. The collecƟ on is housed in a modern well-lit facility, 
with expansive space for visiƟ ng researchers.
The SBMNH Polyplacophora collecƟ on is one of the largest 
in the world, with 8,900 dry and 9,600 wet lots (62,000 
specimens). The chiton collecƟ on is global, with strong 
emphasis on the Pacifi c. Included are 117 primary type lots 
(>10% of the known chiton species). The collecƟ on has been 
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widely used and cited in current and historic eastern Pacifi c 
publicaƟ ons.
The Bivalvia collecƟ on includes over 80,000 dry and 3,200 
wet lots; ~15% of dry, with >95% of the wet holdings 
digiƟ zed. The collecƟ on is global, with strong emphasis on 
the eastern Pacifi c Ocean and the Indo-West Pacifi c. The 
bivalve collecƟ on from Panamic Province (Baja California, 
México, to northern Perú) is among the most extensive 
available. The SBMNH bivalve collecƟ ons voucher two recent 
defi niƟ ve books on eastern Pacifi c Bivalvia.
The Cephalopoda collecƟ on is among the most diverse 
and largest in the world, with over 9,300 wet lots. The 
cephalopod collecƟ on is global in extent, with an emphasis 
on the Pacifi c Basin; it includes over 100 primary type lots, 
represenƟ ng >10% of the known living taxa.
The largest and most diverse SBMNH mollusk collecƟ on 
is represented by the Gastropoda. SBMNH houses over 
385,000 lots of gastropods, of which 5,000 are preserved in 
ethyl alcohol. The gastropods are represented by extensive 
holdings in marine, land and freshwater, all of which are 
global in extent.

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
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From March 2012 to February 2013 a technical invesƟ gaƟ on 
complement building permits for catching octopus on 
the use of fi shing gear nominated “ jarritos “ in Scammon 
Lagoon , BCS was evaluated in terms of performed technical 
- economic feasibility of fi shing. The gear has been assessed 
using the index capture or capture capability sampling units 
(100 jugs). The study showed a catch rate of 56 octopuses 
during the month of higher density. The only captured by 
the fi shing gear was kind Octopus bimaculoides. Available 
resource abundance and density for males and females 
were evaluated. The average height for males was 7.058 cm 
dorsal length and 33,006 cm total length. The average total 
weight of males was 146,069 and guƩ ed weight 124.650 g. 
The average height for females was 7.733 cm dorsal length 
and 35,969 cm total length. The average total weight of 
males was 168,635 and guƩ ed weight 135 g . 443 g. There 
are two size classes (probably two populaƟ ons) that breed at 
diff erent Ɵ mes during the year, from May to September and 
another in December and January. The sex raƟ o of octopus 
caught throughout the study cycle remained approximately 

two males to one female. No females laid eggs in the jars 
were found during the depth of the gear (between 3-5 
days). It is suggested that the current way of precauƟ onary 
eff ort of 1000 jars / boat / 3-5 days keeps also the market 
of octopus Baja California Sur is promoted, that the acƟ vity 
is profi table for the sector. Were approximately 450 people 
who depended directly from the use of this gear.

PROSPECCIÓN Y EVALUACIÓN DE LA FACTIBILIDAD DEL USO 
DEL ARTE DE PESCA DENOMINADO "JARRITOS" PARA LA 
CAPTURA DE PULPO EN LAGUNA OJO DE LIEBRE Y PARTE 

SUR DE LA LAGUNA GUERRERO NEGRO EN GUERRERO 
NEGRO, B.C.S.

De marzo del 2012 a febrero del 2013 se realizó una 
invesƟ gación complemento a los permisos de fomento para 
la captura de pulpo para evaluar el uso del arte de pesca 
nominado "jarritos" en Laguna Ojo de Liebre, BCS. El arte 
de pesca se evaluó uƟ lizando el índice de captura de las 
unidades de muestreo (100 Jarros). El estudio arrojo un 
índice de 56 pulpos durante el mes de mayor densidad. La 
única especie capturada por el arte de pesca fue Octopus 
bimaculoides. Se evaluó la abundancia disponible y densidad 
del recurso para machos y hembras. La talla promedio 
para los machos fue de 7.058 cm en la longitud dorsal y de 
33.006 cm de longitud total. El peso promedio en machos 
total fue de 146.069 g y peso eviscerado 124.650 g. La talla 
promedio para las hembras fue de 7.733 cm en la longitud 
dorsal y de 35.969 cm de longitud total. El peso promedio en 
machos total fue de 168.635 g y peso eviscerado 135. 443 g. 
Existen dos clases de tallas (probablemente dos poblaciones) 
que se reproducen en Ɵ empos disƟ ntos durante el año, 
una de mayo a sepƟ embre y otra de diciembre a enero. La 
proporción sexual de los pulpos capturados durante todo el 
ciclo de estudio se mantuvo aproximadamente dos machos 
por una hembra. No se encontraron hembras con puestas de 
huevos dentro de los jarros durante el periodo de calado del 
arte de pesca (entre 3 a 5 días). Se sugiere que de manera 
precautoria se mantenga el esfuerzo actual de 1000 jarros 
/lancha/3 a 5 días, además que se promueva el mercado 
de pulpos de Baja California Sur, para que la acƟ vidad sea 
rentable para el sector. Fueron aproximadamente 450 
personas las que dependieron directamente del uso de este 
arte de pesca.
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Indigenous peoples of Baja California spent winters on 
the coast avoiding the cold of the mountains, and taking 
advantage of the protein-rich resources of the ocean and 
adjacent areas. Their acƟ viƟ es resulted in the deposiƟ on of 
large quanƟ Ɵ es of mollusk shells in their frequented fi shing 
grounds. In Baja California these ‘middens’ are visible along 
the coast. Midden composiƟ on varies with their posiƟ on e.g., 
those adjacent to rocky shores are composed primarily of 
muscle and abalone shells, whereas those adjacent to sandy 
shores are composed predominantly of clam shells. These 
shell-rich soils have oŌ en show variaƟ on in plant species 
composiƟ on, and can harbor unique plant assemblages in 
NW Baja California. Over thousands of years, the predictable 
winter rains of have weathered calcium from shells which 
has changed soil properƟ es, remediated sodic and saline 
soils, and resulted in a unique microhabitat. The impact of 
the shells on these plant communiƟ es varies considerably 
with shell composiƟ on and soil properƟ es. Clam shells on 
clay or silt soils have the most signifi cant impact on plant 
communiƟ es, presumably as a result of the addiƟ onal 
calcium to the soil, which adjusts nutrient availability. These 
archeological sites (mostly ~ 5,000 years old) have become 
part of the landscape, and form islands of unique habitat 
within the heterogeneous matrix of the region. NaƟ ve plant 
biodiversity and landscape heterogeneity are signifi cantly 
increased on the anthropogenic soils of these shell middens. 
ConservaƟ on eff orts in this region may be furthered by 
idenƟ fying the overlapping biological and archeological 
prioriƟ es to enable a mulƟ -disciplinary approach to habitat 
preservaƟ on in these cultural landscapes.
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Cephalopods are an ecological and economic important 
group around the world, but knowledge about adults and 
paralarvae in the Colombian Pacifi c Ocean (CPO) is extremely 
limited. Therefore, we wanted to evaluate the paralarvae 
catches obtained during fi ve cruisers realized in June-July 
2001, August-September 2001, September 2002, September 
2003, and September-October 2004. At the surface, 98 
mesozooplankton samples were collected by means of a 
conical 363 μm-pore net. All paralarvae were extracted. 

Abundances, temperature, salinity and light were considered 
within the analysis.
We idenƟ fi ed eight families of which Ommastrephidae squids 
(perhaps a high proporƟ on of Sthenoteuthis oualaniensis 
and Dosidiscus gigas) predominated (66.3%). Thermohaline 
infl uence and spawning in all periods were evident, since 
paralarval general abundances were signifi cant (78-1655 
orgs/1000 m3). Mantle length indicated earlier hatching 
than in other regions of the American Pacifi c, possibly due 
to the higher temperatures in the CPO. We observed the 
usual heterogeneous distribuƟ on of plankton, but a lower 
abundance in southwestern waters of the study area, in 
September 2003. We believe this fact was perhaps due to 
the infl uence of the moderate-weak El Niño event detected 
only in that sector. The tendency to increase by night (1674 
Pl/1000 m3 vs. 338 Pl/1000 m3 by day) and fi rst quarter (51.79 
%) was aƩ ributed to the verƟ cal migraƟ on of paralarvae 
in response to light. We consider, the variability of these 
fi ndings could be related with the reproducƟ ve behavior of 
cephalopods, environmental changes among periods framed 
in the high environmental complexity of the OPC, and other 
factors not weighed, aff ecƟ ng zooplankton communiƟ es, 
e. g., movement of water bodies, food availability and 
predaƟ on.
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A few mollusk expediƟ ons were carried out during the 
twenƟ eth century along the Tropical Eastern Pacifi c. Despite 
these eff orts, no checklists of mollusks based mainly 
on collected material from the conƟ nental slope of the 
Guanacaste Province, Pacifi c coast of Coast Rica, have been 
published. In this research, we parƟ ally studied the material 
collected during the expediƟ on R/V Urracá-STRI, conducted 
in July 2005, along the Pacifi c coast of Costa Rica, from the 
Gulf of Santa Elena in the northern to the Gulf of Nicoya in 
the Central Pacifi c. The total sampling eff ort consisted of 55 
trawls at depths ranging from 18 to 122 m. Of the collecƟ ons, 
20 have been sorted, catalogued, and idenƟ fi ed. Here we 
report a total of 47 species of mollusks, with 40 gastropods 
and 7 bivalves belonging to 20 and 4 families, respecƟ vely. 
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The Abalone is one of the most important fi shery resources 
in México. HalioƟ s fulgens as well-known as green abalone 
is the species which sustains the fi shery. Recently the 
captures has been diminished, this problem is aƩ ributed to 
natural massive mortaliƟ es possibly associated to Climate 
Change, although there is not enough informaƟ on to 
explain the actual causes. These modifi caƟ ons probably 
are related with exposing the benthic organisms to their 
tolerance limit, making them more vulnerable to diseases 
and eventually death. The lack of biological or ecological 
informaƟ on represents a problem to associate the causes of 
these mortaliƟ es. The establishment of the environmental 
framework (thermal tolerance and thermal opƟ mum) 
provides an important physiological and ecological index. In 
the present study green abalone juveniles with a shell length 
of 31.8±1.4mm from Bahía Tortugas, B.C.S. were used, to 
determine the opƟ mum temperature for growth (TOC) by 
means of scope for growth (PC) with diff erent acclimaƟ on 
temperatures (11, 14, 17, 20, 23, 26 y 29°C); the thermal 
tolerance through incipient lethal temperature (TLi) and 
the capacity for recovery to thermal stress was evaluated 
by means of mortality (CR). A high relaƟ on between 
ingesƟ on and wet weight was found (1.4%); high absorpƟ on 
effi  ciency (91-94%); a well day-night behavior marked by 
the diff erences in the respiratory rate (TR); the resulƟ ng 
nocturnal respiratory rate was 25.9% higher than the diurnal 
rate; ammonia excreƟ on rate was low represenƟ ng only the 
0.0009% from the energy budget; temperature was posiƟ ve 
related to ingesƟ on, absorpƟ on, respiraƟ on and excreƟ on. 
The opƟ mum temperature for growth was found at 23°C, 
which corresponds to the laƟ tude; the thermal tolerance 
were beneath 3°C to 33°C; the capacity of recovery was 0% at 
3°C and 100% at 35°C.
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Los halióƟ dos son de los gasterópodos más coƟ zados 
en los mercados asiáƟ cos en donde se comercializa 
aproximadamente el 50% de las 56 especies conocidas. 
En México una de las principales especies explotadas 
es H. fulgens. Sin embargo, aún no se ha descrito su 
gametogénesis, por lo que en el presente trabajo se describe 
la ovogénesis de esta especie, lo que aportará información 
importante para el conocimiento de la biología reproducƟ va 
de H. fulgens. Se recolectaron ejemplares hembras en 
La Bocana, Baja California Sur en octubre, noviembre y 
diciembre de 2012, y en marzo, abril y mayo de 2013. Una 
parte de la gónada se fi jó en glutaraldehído al 3% para 
aplicar las técnicas de microscopía electrónica de barrido y 
transmisión, y otra se fi jó en formol al 10% para procesar 
con la técnica histológica. Las laminillas histológicas fueron 
digitalizadas y mediante un programa de cómputo (Sigma 
Scan Pro Versión 5), se midieron los ovocitos a los que se 
les observó el nucléolo. De acuerdo a los resultados de 
las técnicas uƟ lizadas se describen cuatro Ɵ pos celulares 
de acuerdo al tamaño, forma y contenido citoplásmico: 
Ovogonias (35.38 ± 10.22 mm), ovocitos previtelogénicos 
(71.9 ± 32.27 mm), ovocitos vitelogénicos (200 mm) y 
ovocitos atrésicos (147.97 ± 20.98 mm). Estos Ɵ pos celulares 
pueden estar presentes en la misma gónada, aunque en 
diferentes proporciones, de acuerdo al estadío de madurez 
gonádica.
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Brazilian freshwater mollusk communiƟ es present high 
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species richness. These communiƟ es have wide distribuƟ on 
and include naƟ ve and invasive species of Bivalvia and 
Gastropoda, occurring in all the biomes of the country. These 
animals are well adapted to fresh water and are able to grow 
and spread fast in rivers and reservoirs, such as in our study 
site: Itupararanga Reservoir. Located in São Paulo state, the 
reservoir is responsible for the water supply of four ciƟ es 
(Sorocaba, VotoranƟ m, Ibiúna and São Roque), it is also 
included in a protected area (similar to IUCN VI Category in 
USA). Accordingly, knowledge on the local malacofauna is 
important as an iniƟ al parameter to establish environmental 
characterizaƟ on, using mollusks as bioindicators of water 
quality. Therefore, it contributes to assess the conservaƟ on 
status of an area. 
We collected mollusks using diff erent methodologies 
according to the microhabitat they were part of (i.e. 
associated to macrophytes or buried in the silt). Samples 
were collected monthly from September 2013 unƟ l February 
2014. Using shell characterisƟ cs and internal morphology, 
we idenƟ fi ed 12 species in the reservoir, including invasive 
Melanoides tuberculatus (Müller, 1774) and Corbicula 
fl uminea (Müller, 1774), besides naƟ ve clams Diplodon 
expansus (Küster, 1856) and AnodonƟ tes trapesialis (Lamarck, 
1819), the laƩ er is considered in vulnerable status by the 
Brazilian red list of threatened species. Other abundant 
species of special interest are Pomacea lineata (Spix, 1827) 
and Biomphalaria tenagophila (Orbigny, 1835). With these 
data, we will produce a species idenƟ fi caƟ on guide for 
Itupararanga Reservoir with descripƟ ons and morphology 
of each species, with the aim of facilitaƟ ng idenƟ fi caƟ on 
process for the local dwellers and researchers. This study 
emphasizes the need of further research in the control of 
invasive species, their epidemiological potenƟ al in the area, 
and use of the described fauna in monitoring the reservoir 
and its quality along Ɵ me.

S®ÃÖÊÝ®Ê E�Ê½Ê¦°� �� ½ÊÝ ÃÊ½çÝ�ÊÝ Ã�Ù®ÄÊÝ/T�½»®Ä¦ ��Êçã 
��Ê½Ê¦ù Ê¥ Ã�Ù®Ä� ÃÊ½½çÝ»Ý
-C�Ùã�½/PÊÝã�Ù

ESTUDIO COMPARATIVO DE MOLUSCOS EN DOS LAGUNAS 
COSTERAS DEL ORIENTE DE VENEZUELA.

Sioliz Villafranca  1, Mayré Jiménez Prieto  2, Jennellis Cedeño  
2, Thays Allen  2, Johanna Fernández  3 y Samuel Narciso 4

1Escuela de Humanidades y Educación, Núcleo de Sucre, 
Venezuela; svillafranca@yahoo.com

2InsƟ tuto Oceanográfi co de Venezuela, Departamento de 
Biología Marina, Núcleo de Sucre, Universidad de Oriente; 

mayrej@gmail.com; thayscor@yahoo.com
3Museo del Mar, Universidad de Oriente; johnannafer@

hotmail.com
4FUDENA; samuelnarciso@gmail.com

Las lagunas costeras son ambientes muy dinámicos debido 
a las condiciones İ sico-químicas dominantes, lo que 
condiciona el Ɵ po de comunidades presentes. Un grupo bien 

representado en estos ecosistemas, son los moluscos. En este 
trabajo se determinaron las comunidades de moluscos en 
dos lagunas costeras del oriente de Venezuela, la laguna de 
Bocaripo (10º 34’ y 10º 36’) y laguna grande del Obispo (1° 
25’ y 10° 35’ N y 63° 40’ y 64° 13’ O). La toma de muestras se 
realizó en raíces del mangle rojo Rhizophora mangle durante 
un año y para cada área se consideraron cinco estaciones. Al 
azar, se escogieron dos raíces en cada estación, se colocaron 
en bolsas de polieƟ leno, se desprendieron los organismos y 
se idenƟ fi caron con claves específi cas. Se revisaron 120 raíces 
en cada área y se colectaron un total de 8018 organismos, 
los cuales estuvieron representados en tres clases Bivalvia, 
Gasteropoda y Polyplacophora, 32 familias, y 59 especies. 
En laguna grande del Obispo se registró el mayor número de 
organismos y especies (6925 y 39). La clase Bivalvia fue la más 
destacada por número de organismos y especies en ambas 
áreas; siendo las más representaƟ vas Crassostrea rhizophorae, 
Ostrea equestris, Brachidontes exustus, Isognomom alatus, 
Brachidontes recurvus, Musculus lateralis y Pinctada imbricata. 
Para los Gasterópodos fueron Crepidula plana, Melongena 
melongena, LiƩ orina angulifera y Crepidula glauca. La clase 
Polyplacophora sólo se registró en laguna grande del Obispo, 
estando representada por 4 especies de la familia Chitonidae. 
Se registraron especies aơ picas del manglar lo que evidencia 
la transitoriedad, relación y uso que hacen los organismos de 
los ecosistemas vecinos. Las diferencias encontradas en la 
estructura de estas comunidades podrían estar relacionadas 
con una mayor variación en los parámetros ambientales 
condición más evidente en la laguna de Bocaripo.
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The overfi shing of coastal zones, technological development 
and market demands have led the fi shing fl eet to explore 
deeper waters and new resources. Despite the fact that 
deepwater species exhibit life history traits, which make 
them especially vulnerable to overexploitaƟ on and 
exƟ ncƟ on, many of the deepwater fi sheries use non-selecƟ ve 
fi shing gear, such as boƩ om trawls. Deepwater fi sheries in 
LaƟ n America target mainly demersal and benthic species. 
However, there is a lack of informaƟ on about the by-catch 
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composiƟ on of deepwater catches in the region. Mollusks are 
a scant by-catch component, and detailed informaƟ on about 
species composiƟ on is pracƟ cally absent. Our knowledge 
on the biodiversity of marine mollusks in Costa Rica refers 
mainly to shallow coastal habitats, while collecƟ ons from 
waters deeper than 100 m are scarce. However, mollusks 
collected by shrimp trawlers provide an opportunity to obtain 
informaƟ on about species diversity and distribuƟ on, along 
the Pacifi c coast of Costa Rica.
The specimens were collected between 100 and 350 m 
depth, in the Costa Rican Pacifi c during 2011-2012, using 
commercial shrimp trawlers. From a total of 154 performed 
trawls, most of them (56.5%) obtained at least one mollusk. 
A total of 527 mollusks were analyzed. Here we report 24 
species of mollusks, represenƟ ng 17 families (23 gastropods 
and 1 bivalve), which represents 9.8% of species currently 
reported for these depths from the Pacifi c coast of Costa 
Rica. Nevertheless, this is the fi rst record of Homalopoma 
cf. gripii for the Pacifi c of Costa Rica. Fusinus spectrum was 
the most abundant species followed by PolysƟ ra nobilis 
and Solenosteira gatesi. The highest number of species 
and abundance were found in the 150-200 m depth range, 
decreasing towards greater depths. The catch per unit eff ort 
of mollusks ranged between 0-25% of the total catch. Finally, 
we discuss the possible impact of boƩ om trawling on mollusk 
biodiversity.
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For two years we analyzed the opisthobranch species 
composiƟ on and seasonality in a rocky shore in Veracruz, 
México and compared the distribuƟ on of the species found 
with previous records. We found a total of 165 organisms 
belonging to 11 species, three of which are new records for 
the State of Veracruz and two for the Mexican East coast. 
The community presented a diversity of 2.997 bits/ind and 
an evenness of 0.866. Through rarefacƟ on curves, a total 
of 14 species was esƟ mated for the study area; hence, the 
diversity found is similar to the maximum expected. The 
highest abundances were recorded for Aplysia fasciata, 
Aplysia dactylomela, and Bulla occidentalis, and more 
than 50% of the species were considered rare in terms of 
frequency of occurrences as well as abundance. The highest 
species richness was found during the “nortes” season and 
the highest abundance was recorded during the rainy season, 
while during the dry season both values were the lowest. 
The distribuƟ on paƩ erns of the species show that they are 

mainly of Caribbean affi  nity, however, most occur from the 
southern porƟ on of the Carolinian region (except Berghia 
cf. rissodominguezi) to the Brazilian province (except Elysia 
crispata).

DIVERSIDAD, ESTACIONALIDAD Y DISTRIBUCIÓN DE 
OPISTOBRANQUIOS BÉNTICOS DE UNA PLAYA ROCOSA EN 

VERACRUZ, MÉXICO
Analizamos durante dos años la composición y estacionalidad 
de opistobranquios de una playa rocosa en el estado de 
Veracruz, México, y comparamos la distribución de las 
especies encontradas con registros previos. Encontramos 
un total de 165 individuos y 11 especies, tres de las cuales 
son registros nuevos para Veracruz y dos para la costa Este 
de México. La comunidad presentó una diversidad de 2.997 
bits/ind y una equidad de 0.866. A través de curvas de 
rarefacción, un total de 14 especies fue esƟ mado para la zona 
de estudio; por lo tanto, la diversidad encontrada es parecida 
al máximo esperado. Las mayores abundancias fueron 
registradas para Aplysia fasciata, Aplysia dactylomela y Bulla 
occidentalis, y más del 50% de las especies encontradas 
fueron raras, en cuanto a frecuencia de aparición y 
abundancia. La mayor riqueza específi ca fue encontrada 
durante la temporada de �nortes� y la mayor abundancia fue 
registrada en la época de lluvias, mientras que en la época de 
secas ambos valores fueron los más bajos. Los patrones de 
distribución de las especies muestran que principalmente son 
de afi nidad Caribeña, sin embargo, también se encuentran de 
la porción sur de la región Carolineana (excepto Berghia cf. 
rissodominguezi) hasta la provincia Brasileña (excepto Elysia 
crispata).
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Two contrasƟ ng reefs, La Gallega and El Rizo in the state 
of Veracruz, México, are compared through the analysis of 
opisthobranch diversity. La Gallega reef is damaged due to 
its closeness to the coast and therefore to human acƟ viƟ es. 
On the other hand, El Rizo reef is less impacted and is located 
farther from the coast. These reefs are part of the Veracruz 
Reef System NaƟ onal Park (PNSAV), which is a protected area 
that has a huge importance to the inhabitants of the Port of 
Veracruz and the surrounding zone.
The species richness and other ecological parameters 
between the opisthobranch communiƟ es found in these 
two reefs will be examined during an annual cycle. Three 
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seasons occur in the study area (dry season, rainy season, 
and “nortes” season with strong winds and heavy rain). Here 
we present the fi rst results from the study, including the six 
species discovered in the fi rst season and contracƟ ng the 
general diff erences between the reefs.

OPISTOBRANQUIOS DE DOS ARRECIFES CONTRASTANTES EN 
VERACRUZ, MÉXICO

Dos arrecifes contrastantes, La Gallega y El Rizo en el estado 
de Veracruz, México se comparan a través del análisis de 
la diversidad de opistobranquios. La Gallega es un arrecife 
dañado debido a su cercanía a la costa y, por lo tanto, a 
las acƟ vidades humanas. Por otro lado, El Rizo está menos 
impactado y se encuentra más lejos de la costa. Estos 
arrecifes son parte del Parque Nacional Sistema Arrecifal 
Veracruzano (PNSAV), que es un área protegida y Ɵ ene 
una enorme importancia para los habitantes del Puerto de 
Veracruz y la zona circundante.
La riqueza de especies y otros parámetros ecológicos entre 
las comunidades de opistobranquios que habitan en estos 
dos arrecifes se examinarán durante un ciclo anual. Tres 
temporadas presenta el área de estudio (temporada de 
secas, de lluvias y de “nortes”, con fuertes vientos y fuerte 
lluvia). Aquí presentamos los primeros resultados del estudio, 
incluyendo las seis especies que encontramos en la primera 
temporada y las diferencias generales que ambos arrecifes 
presentan.
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During the past century, the mean global temperature 
increased 0.6° C; this change will probably aff ect the 
ecosystems and all the organisms that inhabit them. Some 
mollusks species that live in the interƟ dal zone do not 
tolerate temperatures higher than 39° C. The aim of our study 
was to assess the criƟ cal temperature (the temperature at 
which the �acclimaƟ zaƟ on� of an organism fails and causes 

its death) of two gastropod species from the rocky interƟ dal 
zone from Chacahua, Oaxaca. A total of 62 individuals of the 
species Nerita scabricosta and LiƩ orina aspera were exposed 
to treatment with temperatures ranging from 30° to 55° C. 
We found that the criƟ cal temperatures of N. scabricosta and 
L. aspera were 52° and 53° C, respecƟ vely. This suggests that 
these species have adaptaƟ ons, which allow them to have a 
stress tolerance to high temperatures. It is possible that the 
species from this study have a response to the thermal stress 
mediated by heat shock proteins, and that this is related to 
the habitat where they exist (rocky interƟ dal zone) where 
temperature can be very variable. These results suggest that 
the two gastropod species can tolerate a dramaƟ c increase in 
global temperature, thus it recommends further studies that 
analyze the eff ects of this parameter on their survival and 
reproducƟ on.
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Predator-prey interacƟ ons represent a tremendous source 
of selecƟ on, yet how these interacƟ ons contribute to geneƟ c 
and phenotypic divergence is largely unknown. Members 
of the predatory marine gastropod family Conidae show 
considerable variaƟ on in venom composiƟ on, a phenomenon 
that may be due to the evoluƟ on of venoms in response 
to predator-prey interacƟ ons. To test if diff erences in 
predatory-prey interacƟ ons are associated with diff erences 
in venom composiƟ on, we sequenced and compared venom 
duct transcriptomes of individuals of Conus miliaris from 
populaƟ ons with diff erent diets. We recovered and annotated 
over 27,000 sets of sequences, including several hundred 
sets that represent transcripts of known or suspected venom 
pepƟ des. Members of each populaƟ on exhibit greater 
similarity in expression levels of venom pepƟ de transcripts 
than non-venom pepƟ de ones. Diff erences in expression 
levels of venom pepƟ de transcripts likely equates to 
funcƟ onal diff erences in the venoms of these populaƟ ons.
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Along the southern coast of Brazil there are two species 
of Brachidontes mussel, B. exustus and B. solisianus. In an 
eff ort to understand B. solisianus’ relaƟ onship to other 
species of the genus, specimens from Copacabana Beach, 
Rio de Janeiro, Brazil and Ilha do Mel, Paraná, Brazil, 
were sequenced at the 28S ribosomal RNA locus. Newly 
generated sequences were aligned in Clustal X with all 
available Brachidontes 28s sequences accessed from the 
NCBI database. Gene trees were constructed using neighbor 
joining and Bayesian methods. The B. solisianus specimens 
appear nested within the B. exustus crypƟ c species complex, 
sister to the Western Caribbean clade. B. solisianus are 
morphologically disƟ nct from the B. exustus morphospecies, 
lacking prominent ribbed shell sculpture, but nonetheless 
appear to be another linage in the B. exustus species 
complex.
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A predator has to make decisions about what, where and 
when to eat. Feeding strategies may also diff er with relaƟ on 
to the number of prey items eaten. Octopus insularis foraging 
behavior varies with local environmental condiƟ ons, but 
usually shows long pauses and short distance moves. Octopus 
insularis has small and strong arms and deep webs that can 
be used to catch more than one prey simultaneously. This 
species usually preys gastropods by drilling a small hole 

in their shells and injecƟ ng a secreƟ on that relaxes or kills 
the prey and then, removing and eaƟ ng its enƟ re body. 
The objecƟ ve of this study was to invesƟ gate the predaƟ on 
strategy of Octopus insularis on gastropods through the 
analysis of the locaƟ on of hole drills in their shells. The 
gastropod shells were collected inside pots used in the 
octopus fi shery in Itarema beach, Ceará State, Northeast 
Brazil at 30 meters depth. 
In the octopus pots were found shells of 33 species of 
gastropods (21 families and 76 individuals). Among the 
gastropods, 72.37% (55 specimens) had a borehole, the 
majority on the spire in the ventral side of the shell (50.90%, 
28 individuals). Eight specimens (14.56%) had a borehole on 
the spire in the dorsal or lateral side of the shell, thirteen 
(23.64%) on the inner lip and 10.90% on the body whorl 
in the ventral or dorsal side of the shell. Thirteen species 
exhibited incomplete holes (predaƟ on aƩ empts) on the 
spire and body whorl. The posiƟ on of the boreholes on the 
spire in the ventral side of the shell close to or over the site 
of aƩ achment of the columelar muscle probably is to make 
possible the injecƟ on of the poisoning from the salivary gland 
to relax the animal and then to pull the soŌ  body from the 
aperture.

IÄò�ÝÊÙ�Ý/IÄò�Ý®ò�-C�Ùã�½/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ

REPRODUCTION AND PARASITISM OF MELANOIDES 
TUBERCULATA (MÜLLER, 1774) (GASTROPODA, THIARIDAE) 
FROM VILA DO ABRAÃO, ILHA GRANDE, ANGRA DOS REIS, 

RJ.
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Melanoides tuberculata (Müller, 1774), an exoƟ c freshwater 
snail, was fi rst recorded to Vila do Abraão, Ilha Grande, 
RJ, in 2005. The populaƟ ons are mostly composed by 
parthenogeneƟ c females. The objecƟ ves were: to check if 
there are fl uctuaƟ ons in the producƟ on of eggs and juveniles 
along Ɵ me; to determine when sexual maturity is reached; 
to check for parasites and relate their presence with the 
number of eggs and juveniles. We used females collected 
bimonthly from September/07 to October 07/10, classifi ed 
into classes according to the diameter of shell: C1: <3mm; 
C2: 3 to 5.99mm; C3: 6 to 8.99mm; C4: >9mm. We selected 
around fi ve females/class, approximately 20 females/collect, 
totaling 348 females. The mollusks had the roof of the palial 
cavity and brood-pouch dissected. We count 24.694 eggs 
and 31.474 juveniles, showing the following averages: C1: 0 
eggs and 0.31 juveniles, C2: 24.19 eggs and 47.56 juveniles, 
C3: 114.84 eggs and 155.78 juveniles, C4: 146.76 eggs and 



Annual Report, Volume 47 159

158.41 juveniles. The Kruskal-Wallis test showed a signifi cant 
variaƟ on in the number of eggs and juveniles along the 
collects (p<0.01). It was found a signifi cant diff erence 
between the number of eggs and juveniles according to 
diff erent shell size classes (p<0.01). We found 111 females 
parasiƟ zed by Pleurolophocercous cercariae out of 348 
females (32%). The Mann-Whitney test showed that the 
parasiƟ zed females presented a smaller number of eggs 
and juveniles compared to the non-parasiƟ zed (p<0.01) 
and, excluding females from C1, show the same result. 
We conclude that the females reproduce during all the 
year, because eggs and juveniles were found in all the fi eld 
surveys, and larger females have more eggs and, on average, 
more juveniles in the brood-pouch; the reproducƟ ve maturity 
should begin with approximately 3mm shell diameter and 
that parasiƟ sm aff ects negaƟ vely M. tuberculata, reducing 
the number of eggs and juveniles formed.

P½®�ÊÖçÙÖçÙ�-C�Ùã�½/PÊÝã�Ù

ANTIMICROBIAL ACTIVITY OF TYRIAN PURPLE PRECURSORS 
OF THE AMERICAN MURICID PLICOPURPURA PATULA

Samantha J. Yarmis  and Nathaniel F. Shoobs 
Bard College at Simon’s Rock, 84 Alford Road, Great 

Barrington, MA 01230, USA; sam.yarmis@gmail.com, 
nshoobs12@simons-rock.edu

Gastropods in the Muricidae family secrete a white fl uid 
from their hypobranchial glands, which becomes the Tyrian 
purple dye upon exposure to sunlight and air. This dye 
and its precursors may play a defensive role in both adult 
snails and egg masses. One muricid species, Plicopurpura 
patula (Linnaeus, 1758), is found along the AtlanƟ c coast 
from Florida to Trinidad. Hypobranchial gland secreƟ ons 
were collected from living adult P. patula snails found in 
Montserrat. Concentrated and diluted crude extracts were 
tested for in vitro anƟ microbial acƟ viƟ es using the Kirby-
Bauer disk diff usion method. The extracts showed some 
inhibitory eff ect on Staphylococcus aureus, minimal inhibitory 
eff ect on Pseudomonas aeruginosa, and no inhibitory eff ect 
on Escherichia coli. These results suggest a possible defensive 
role for the precursors of Tyrian purple.
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PARÁSITOS EN LA GÓNADA DE LA ALMEJA CHOCOLATA 
MEGAPITARIA SQUALIDA (BIVALVIA: VENERIDAE)
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Los moluscos bivalvos son vectores de diversos Ɵ pos de 
parásitos, los más comunes son los trematodos (digeneos), 
los cuales pueden presentarse en varias etapas de su ciclo 
de vida, como esporocistos, redias y cercarías. Durante su 
crecimiento y mulƟ plicación, los parásitos suelen alojarse 
en disƟ nto tejidos del bivalvo como la glándula digesƟ va, 
las branquias y la gónada, de los cuales obƟ enen nutrientes 
necesarios para su desarrollo. En la gónada se hospedan 
principalmente esporocistos, que causan reducción total 
o parcial del material gaméƟ co. Actualmente, no se ha 
reportado incidencia de parásitos en Megapitaria squalida, 
por lo tanto este corresponde al primer reporte. Para ello, 
se recolectaron un promedio de 30 organismos al mes, 
de mayo del 2012 a abril del 2013, en el Puerto de Santa 
Rosalía (27°20� N y 112°16� W). Mediante disección se 
obtuvo la masa visceral y se fi jaron en formol al 10%. Las 
muestras de gónada fueron procesadas con la técnica 
histológica convencional y la Ɵ nción hematoxilina-eosina 
para las observaciones microscópicas. Se calculó el índice 
de prevalencia (% de organismos infectados) y el nivel de 
infección en la gónada (área ocupada por parásitos). De 370 
almejas obtenidas, tres estuvieron parasitadas (0.83% de 
prevalencia), en tallas de 6 y 7 cm de longitud de concha. La 
incidencia se observó sólo en machos en fase de madurez 
gonádica y se presentaron principalmente esporocistos y 
células germinales dentro de los acinos, desplazando a las 
espermatogonias y espermatozoides. El nivel de infección 
en la gónada fue desde moderada (5-25% de área ocupada 
por esporocistos) hasta muy alta (> 50%). La alta intensidad 
de infección en el tesơ culo puede causar el fenómeno 
de castración, en donde el parásito consume las células 
gaméƟ cas para redistribuir los metabolitos a su cuerpo.

CÊ½���®ÊÄ�Ý/CÊ½½��ã®ÊÄÝ-C�Ùã�½/PÊÝã�Ù

TYPE CATALOGUE OF HAWAIIAN LAND SNAILS AT THE 
SMITHSONIAN INSTITUTION, NATIONAL MUSEUM OF 

NATURAL HISTORY

Norine W. Yeung  1, 2, Robert H. Cowie  1, Dylan T.B. Ressler  1, 
Kenneth A. Hayes  2, 3 and Ellen E. Strong  2

1Pacifi c Biosciences Research Center, University of Hawaii, 
3050 Maile Way, Gilmore 408, Honolulu, Hawaii, 96822, USA; 
nyeung@hawaii.edu, resslerd@hawaii.edu, cowie@hawaii.

edu
2Smithsonian InsƟ tuƟ on, NaƟ onal Museum of Natural 

History, PO Box 37012, MRC 163, Washington, DC, 20013, 
USA; stronge@si.edu

3Department of Biology, Howard University, 415 College St. 
NW, Washington, DC, 20059, USA; kenneth.hayes@howard.

edu

The spectacular diversity of insular land snails has been 
dramaƟ cally reduced with many species already exƟ nct and 
the remaining fauna under severe threat from habitat loss, 
invasive species and the potenƟ al impacts of climate change. 
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Among the Pacifi c islands, the Hawaiian archipelago harbors 
one of the most diverse radiaƟ ons of land snails, with more than 
750 recognized species. The land snail fauna of Hawaii exhibits 
99% endemicity, with many species unique to single islands 
or even single mountain ranges. Unfortunately, esƟ mated 
exƟ ncƟ on rates are as high as 90% for some families. However, 
the actual number of remaining taxa is unknown since few 
studies and no taxonomic assessments have been conducted 
for the majority of Hawaiian land snails for more than 50 years 
hindering aƩ empts to assess their conservaƟ on status and 
develop eff ecƟ ve management plans. Among the fi rst essenƟ al 
steps to fi lling these gaps in knowledge are comprehensive 
compilaƟ ons of type material and documentaƟ on of the 
described diversity. These data are a criƟ cal foundaƟ on for 
any systemaƟ c revisions which form the basis for evoluƟ onary 
and conservaƟ on studies. The vast majority of relevant 
type material is scaƩ ered among several museums in North 
America and Europe, including the Smithsonian InsƟ tuƟ on 
NaƟ onal Museum of Natural History (USNM). As a fi rst step in 
documenƟ ng this immense and dispersed resource, we have 
completed an illustrated and fully annotated type catalogue 
of those specimens housed at the USNM. This is the fi rst in a 
series of type catalogues documenƟ ng the locaƟ on and status 
of type material of this diverse and highly threatened fauna.
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Habitat destrucƟ on and invasive species are the primary 
drivers of endemic species decline and exƟ ncƟ on, parƟ cularly 
across the Pacifi c Islands, which harbor a diverse terrestrial 
malacofauna. The Hawaiian Islands are home to more than 
750 species of land snails, with 99% endemicity. Unfortunately, 
their numbers have been drasƟ cally reduced, with exƟ ncƟ on 
esƟ mates of 50-90%. The second largest of the ten families 
in Hawaii, the AchaƟ nellidae, includes members of fi ve of the 

seven achaƟ nellid subfamilies (AchaƟ nellinae, Auriculellinae, 
Pacfi cellinae, Tornatellininae, Tornatellidinae). Of these, only 
the AchaƟ nellinae, specifi cally AchaƟ nella spp. and Partulina 
spp., have been studied in the past 30 years, producing 
exƟ ncƟ on esƟ mates of >70%. The remaining subfamilies are 
thought to have suff ered similar losses. However, as liƩ le 
work has been done since the 1940s, the actual number of 
extant species, and their taxonomic and conservaƟ on status, 
is uncertain. To assess the remaining diversity, evoluƟ onary 
relaƟ onships and geographic origin(s) of Hawaii achaƟ nellids, an 
integraƟ ve approach incorporaƟ ng morphological, molecular 
and biogeographic data from museum records and recently-
collected specimens is being used. More than 500 sites have 
been surveyed across the main islands and ~600 achaƟ nellids 
have been sampled from 253 of these locaƟ ons to generate 
an updated family-level phylogeny using mitochondrial COI, 
16S and nuclear 28S sequences. Preliminary results support 
the monophyly of the family and all consƟ tuent subfamilies. 
For those subfamilies that include taxa from other Pacifi c 
Islands, the Hawaiian species all form robustly-supported 
monophyleƟ c clades. Radular morphology and conchology are 
congruent with these results. Of the 299 recognized species, 
only 63 monophyleƟ c lineages were recovered. Approximately 
15% of these lineages are undescribed crypƟ c species. This 
indicates potenƟ ally a greater loss of a much higher diversity 
than originally esƟ mated. 
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The Olympia oyster, Ostrea lurida Carpenter, 1864, the 
only oyster naƟ ve to the US west coast, has experienced 
signifi cant populaƟ on declines since the early 1900s due 
to overharvesƟ ng and habitat destrucƟ on. This once 
bed-forming species provides complex habitat for other 
organisms, but natural Olympia oyster beds in southern 
California are now funcƟ onally exƟ nct, making this species 
the target of recent restoraƟ on eff orts. We examined which 
of several restoraƟ on techniques would be most eff ecƟ ve for 
restoring Ostrea lurida in Newport Bay, CA by construcƟ ng 
replicate (n=5) 2m X 2m shell beds of two thicknesses 
(4cm versus 12cm) and two levels of consolidaƟ on (bagged 
versus loose shell) in a full factorial design, along with 5 
un-manipulated beds acƟ ng as controls. We also examined 
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the eff ects of a constructed oyster bed on densiƟ es of 
naƟ ve Ostrea lurida and non-naƟ ve Crassostrea gigas at 
Jack Dunster Marine Reserve in Alamitos Bay, CA. In both 
locaƟ ons, simple augmentaƟ on of the habitat with shell 
resulted in signifi cant increases in oyster density; fi ndings 
from Newport Bay further indicate that thick shell beds result 
in higher oyster recruitment, shell % cover and reduced 
sedimentaƟ on, but level of shell consolidaƟ on did not aff ect 
any measured response variable. More recent evidence 
suggests that placement of the shell beds at the correct Ɵ dal 
height may encourage naƟ ve oyster density increases without 
concomitant increases in non-naƟ ve oysters. We encourage 
scienƟ fi c monitoring of future O. lurida restoraƟ on eff orts, as 
this study only begins to provide insight into the effi  cacy of 
diff erent restoraƟ on methods.

S®ÃÖÊÝ®Ê H��½�ÃÊÝ ÝÊ�Ù� OÖ®Ýã«Ê�Ù�Ä�«®�/L�ã’Ý ã�½» 
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The family Aglajidae is composed of approximately 70 
species and eight recognized genera distributed in tropical 
and temperate panoceanic marine swallow-water habitats. 
Aglajid sea slugs have been regarded to be acƟ ve predators 
of other opisthobranchs and small invertebrates, but studies 
about their diet preferences are limited to a few species, and 
very liƩ le has been published about the trophic preferences 
and foraging strategies in the Aglajidae as a whole. In this 
work, the feeding habits of all genera within the Aglajidae but 
Noalda are studied through the examinaƟ on of gut contents 
and evaluated whether there is a relaƟ on between the 
trophic selecƟ on and the anatomy of the digesƟ ve tract. Gut 
content analyses idenƟ fi ed by opƟ cal and scanning electron 
microscopy confi rmed carnivory as the main feeding mode 
in aglajid with some cases of cannibalism in Chelidonura 
and Navanax, and potenƟ al cases of random ingesƟ on of 
foraminiferans in Aglaja and Nakamigawaia. Aglajids show 
a sharp preference for vagile mucus-secretor preys (87% of 
food items) including caenogastropods, cephalaspideans, 
sacoglosans, and polychaetes among other preys. The 
presence of sensorial cephalic organs for mucus trail 
detecƟ on, the buccal bulb anatomy, and the prey mobility 
skills and size seem to play an important role in the trophic 
selecƟ on of aglajid slugs. 
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Coral reefs consƟ tute ecosystems where a huge diversity of 
invertebrates and macroalgae live. The laƩ er off er shelter 
and substratum for some gastropods that feed on them, and 
even some species are able to acquire the algae color. In this 
study were idenƟ fi ed the associaƟ ons between gastropods 
and macroalgae in Arrecife Lobos, Veracruz, México. Eight 
genera of macroalgae were collected (Caulerpa, Amphiroa, 
Halimeda, Dictyota, Laurencia, Jania, Rhipocephalus, 
Sargassum), where were found six species of gastropods 
herbivorous of the subclasses Caenogastropoda and 
Opisthobranchia, belonging to fi ve genera (Cerithium, Cyerce, 
Elysia, Aplysia and Scyllaea). The opisthobranchs had more 
diversity (H’= 1.0389) in comparison to caenogastropods 
(H’= 0.0043). Cerithium liƩ eratum was the most abundant 
species, with 199 individuals, followed by Cyerce anƟ llensis, 
featuring 12 organisms. The alga with more ramifi caƟ ons was 
Amphiroa, which was also the alga where most gastropod 
species were found (fi ve species). The opisthobranchs 
showed a Ɵ ghter associaƟ on to the alga where they live, in 
contrast to caenogastropods which were located in most of 
the algae. The genera Cyerce and Scyllaea, and the species 
Elysia ornata were registrated for the fi rst Ɵ me in Veracruz.
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The ArgenƟ ne coast, with more than 6.800 Km length, is 
associated with an extensive conƟ nental shelf, that covers 
a total surface of ca. 1.000.000 Km2 and is up to 850 Km 
wide at 50°S. Despite the large extension of this area of 
the southwestern AtlanƟ c Ocean, current knowledge on 
its bivalve diversity remains scarcely studied and scaƩ ered 
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in several publicaƟ ons, most of them issued before 1950. 
The aim of this contribuƟ on is to provide a synthesis of the 
present knowledge of the living species of marine bivalves 
occurring in the ArgenƟ ne coast and shelf. The informaƟ on 
for this study comes from a compilaƟ on of all available 
published literature, considering the species described and 
reported for the area. The studied area was divided into a 1 
square grid to determine the geographic distribuƟ on of the 
species; this analysis also allowed to determine the most 
and the least studied areas. The present study accounts for a 
total of 170 valid species, with 88 others currently regarded 
as synonyms or wrong idenƟ fi caƟ ons. Out of the 170 valid 
species, 67 species appear represented by only one or two 
records. The most studied area is the coast of Buenos Aires 
Province, and nearly one third of the total ArgenƟ ne shelf 
surface completely lacks informaƟ on about bivalves diversity. 
The signifi cance of these results is discussed in the context 
of the new informaƟ on obtained in the last years for some 
parƟ cular groups.

S®ÃÖÊÝ®Ê C�¥�½ÌÖÊ�ÊÝ �� ½�Ý AÃ�Ù®��Ý/C�Ö«�½ÊÖÊ�Ý Ê¥ ã«� 
AÃ�Ù®��Ý-PÊÄ�Ä�®�/OÙ�½ ÖÙ�Ý�Äã�ã®ÊÄ
P�ÝØç�Ù°�Ý

CATCH-AT-AGE ANALYSIS FOR THE ESTIMATION OF 
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Currently, the management evaluaƟ on for jumbo squid 
does not consider the historical variability that captures 
have presented through Ɵ me; moreover, all the esƟ maƟ ons 
of populaƟ on parameters have been made based in only 
one part of its life cycle (adults). The models for evaluaƟ ng 
such fl uctuaƟ on most include parameters that describe 
its populaƟ on dynamics; however models including all 
informaƟ on and data available of jumbo squid fi shery have 
not been used. Catch-at-age data observed for the 2001-2002 
fi sheries season in the central area of the Gulf of California 
were fi Ʃ ed to a catch-at-age model, which incorporates 
relaƟ ve abundance indices such as CPUE by fl eet and 
fi shing ground, with the purpose of enhancing precision in 
esƟ maƟ ons. With these analyses, reliable reconstrucƟ ons of 
populaƟ on abundance, exploitable stock of the jumbo squid 
from the Gulf of California can be done. The use of diff erent 
methodologies will provide with new informaƟ on for the 
opƟ mum management of this resource, which in turn will 
contribute to obtain a beƩ er evaluaƟ on of the current status 
of jumbo squid stock.
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En las excavaciones que realiza el Proyecto Templo Mayor 
bajo la dirección del Dr. Leonardo López  Luján en el predio 
de Nava Chávez, ubicado en la esquina que forman las calles 
de Guatemala y ArgenƟ na, en el Centro Histórico de la 
Ciudad de México, se ha recuperado un número importante 
de moluscos procedentes de varias ofrendas. Dentro de 
estas oblaciones destaca la ofrenda 126, encontrada bajo la 
escultura monumental de la diosa de la Ɵ erra Tlaltecuhtli.
La totalidad de la muestra revisada comprendió 3 045 
elementos; 2 944 de ellos (96.68%) corresponden a material 
orgánico sin modifi car y 101 (3.31%) a los artefactos de 
concha. Estos 3 045 elementos fueron asignados a 125 taxa, 
111 de los cuales se reconocieron a nivel específi co, 11 hasta 
género y tres a familia.
De las 111 especies, un conjunto de 40 (32%) proceden del 
Océano AtlánƟ co, 66 (52%) de las costas del Pacífi co y tres 
(2.4%) de ambos litorales. Finalmente, dos especies (1.6%) se 
distribuyen en aguas conƟ nentales.
La mayoría de las especies idenƟ fi cadas viven en ambientes 
marinos, otras son marinas, pero pueden invadir también 
aguas salobres de esteros, lagunas costeras, manglares y 
marismas. Finalmente, de cuerpo de agua dulce proceden 
dos almejas, siendo este el primer registro que se Ɵ ene para 
las oblaciones del Huey Teocalli. Un buen número de especies 
son habitantes de las zonas supralitoral y mesolitoral, por lo 
que su obtención no implica esfuerzo alguno.
El estudio de esta ofrenda contribuyo con 69 nuevos registros 
para la arqueomalacofauna del Templo Mayor, en los que se 
reporta por primera vez para las oblaciones del HueyTeocalli 
la presencia de dos bivalvos de agua dulce (Nephronaias 
aztecorum y Psoronaias granosus).
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FAUNISTIC REVISION OF OPISTHOBRANCHS SPECIES 
(MOLLUSCA: GASTROPODA) FROM OAXACA COAST

Jaime Zúñiga-Miguel , Sadot Ramos-Rodríguez  and Oscar 
Illescas-Espinoza 

Laboratorio de SistemáƟ ca de Invertebrados Marinos 
(LABSIM), Universidad del Mar, Ciudad Universitaria Puerto 

Ángel, Oaxaca, México. 70902; jimmyzml18@gmail.com; 
sadot27@mail.com; s.kar90@hotmail.com

Opisthobranchs are a group of mollusks widely distributed 
in the Mexican coasts. Although opisthobranchs are well 
studied, knowledge on these organisms is uneven in the 
Pacifi c of México, since in some areas are most studied than 
others, as occurs in Oaxaca State. Therefore it is necessary 
to conduct a faunisƟ c revision of the species recorded to 
the Oaxaca coast, where ten species have been registered. 
Samples were taken between April-June 2012, in the beaches 
Camaron and Aguete and Puerto Ángel Bay and Corralero 
Lagoon, all in the interƟ dal zone. With specialized literature, 
29 specimens were analyzed, of which 16 species were 
idenƟ fi ed, belonging to 15 genera and 11 families. Between 
the characters useful to the idenƟ fi caƟ on are the: coloraƟ on, 
the presence or absence of shell, the rinophoral morphology, 
the shape of the branchial plume, the presence or absence 
of cerata, etc. Fourteen of the species are new records to 
the Oaxaca coast, highlighƟ ng the case of Bornella sarape 
which distribuƟ on was expanded 1,160 km to the south, from 
Banderas Bay, Jalisco to Puerto Ángel Bay, Oaxaca; the same 
way to Elysia sp. 2 which distribuƟ on was expanded 601 km 
to the south, from Ixtapa-Zihuatanejo, Guerrero, to Aguete 
Beach, Oaxaca. The richness of opisthobranchs from Oaxaca 
was increased to 24 species.



164 The Western Society of Malacologists

Minutes, ExecuƟ ve Board MeeƟ ng, Western Society of Malacologists
Forty-Seventh Annual MeeƟ ng, 22 June 2014, Mexico City

Minutes from 2013 were read and approved
Treasurer’s report:

Kelvin Barwick emailed a statement to the execuƟ ve boardo 
Our non-profi t status has been restoredo 
44 acƟ ve memberso 
MoƟ on of thanks to Kelvin for his hard work with the IRSo 

New Business
Student presentaƟ on/poster awards –  It was decided to give four awards @ $100 eacho 

Roland Anderson poster award

Myra Keen oral presentaƟ on

Best oral presentaƟ on

Best poster

Discussed printed vs. electronic annual reportso 
Electronic versions available on Biodiversity Heritage Library; they are public domain aŌ er 
fi ve years
Hard copies will be for insƟ tuƟ onal memberships and those who request it

We need Kelvin to email the membership an updated form to refl ect this change

Student Grantso 
Send informaƟ on to Danielle Zacherl regarding previous documentaƟ on on soliciƟ ng 
proposals, Paul and Ann Tuskes’ off er to sponsor a grant.

Future meeƟ ngso 
2015 will be held at Cal State Fullerton with Danielle; possible fi eld trip to Catalina Island or 
the Cooper Center
2016 will be in Ensenada with Carlos Figueroa Beltrán; there is plenty of good meeƟ ng 
space. Carlos approached both AMS and SMMAC for possible joint meeƟ ngs with these 
socieiƟ es; possible fi eld trip to San QuinƟ n.

Discussion of website improvemento 
MeeƟ ng adjourned

Respecƞ ully submiƩ ed,

Wendy Enright, acƟ ng secretary
03 July 2014
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Minutes, General Business MeeƟ ng, Western Society of Malacologists
Forty-Seventh Annual MeeƟ ng, 25 June 2014, Mexico City

The meeƟ ng was called to order at 17:26 local Ɵ me by President Paul ValenƟ ch-ScoƩ . Offi  cers present 1. 
included Vice President Danielle Zacherl, member-at-large Hans Bertsch, and acƟ ng secretary Wendy 
Enright. About 20 people were present.

Old Business 2. 

Minutes from the 2013 meeƟ ng were read by Hans. Hans made a moƟ on to accept, 2a. nd by Nora, 
moƟ on passed.

Treasurer’s report given on behalf of Kelvin Barwick by Nora. Our total cash on hand as of June 14, b. 
2014 was $24,148.05. Other features of the report included:

Our non-profi t status has been reinstated, retroacƟ vely. Kelvin is unsure we will be able to get the 
Federal Taxes we paid in 2012.

The tax refund menƟ oned in the Treasurer’s Report is mostly from the State taxes we paid in 
error. We were always a non-profi t according to California law. This, coupled with not showing a 
“profi t” in 2013 meant we also were refunded federal taxes we had prepaid in the same year.

As of this email we have 44 members in good standing. 

Hans made a moƟ on to accept, 2nd by Jan, moƟ on passed. Jan then made a moƟ on to send a special 
thanks to Kelvin for his heroic eff orts with the IRS in geƫ  ng our non-profi t status back; 2nd by Hans, 
moƟ on passed. Thanks Kelvin! 

Discussion returned to membership issues. It was felt that an improved web presence with clear 
statements of the benefi ts of being members would facilitate increasing our roster. Wendy and Kel-
vin will be working on this in the coming months.

The ExecuƟ ve CommiƩ ee reported on Student Awards for this year. Since there weren’t any Student c. 
Grants for 2014, it was decided to give four presentaƟ on awards of $100 (US) each at this year’s 
meeƟ ng: 

Best Oral PresentaƟ oniii. 
Best Poster PresentaƟ oniv. 
Roland Anderson Poster PresentaƟ onv. 
Myra Keen Oral PresentaƟ onvi. 

New Business3. 

a.   In order to complete our return to non-profi t status, a vote of the membership was taken to amend 
the WSM bylaws as follows (changes underlined):

“SecƟ on 2. The Society shall be to be organized and operated exclusively for educaƟ onal and 
scienƟ fi c purposes under secƟ on 501(c)(3) of the Internal Revenue Code. Within the meaning 
of secƟ on 501(c)(3), the Society will promote the study of Malacology and Invertebrate Zoology 
through the encouragement of research and the disseminaƟ on of educaƟ onal material, by both 
lectures and publicaƟ ons, to persons interested in said science, and to further the interests of 
members and non-members alike in the study of mollusks and invertebrate organisms in general 
by promoƟ ng acquaintance and cooperaƟ on among them, and by encouraging publicaƟ on of 
scienƟ fi c papers.



166 The Western Society of Malacologists

 SecƟ on 3. The emblem of the Society shall be a representaƟ on of the shell of Megastraea undosa 
(Wood, 1828).

SecƟ on 1. Amendments. Proposals for amendments or deleƟ ons of or addiƟ ons to the By-laws of 
the Society may be made by the ExecuƟ ve Board or by ten percent of the general membership in 
good standing. Upon receipt of a proposed amendment or addiƟ on, the President shall appoint a 
special commiƩ ee to study such proposals and to ascertain that such proposals are not in confl ict 
with the interests and objecƟ ves of the Society and that they are not in violaƟ on of the provi-
sions of the Non-Profi t CorporaƟ on Act of the State of California; this special commiƩ ee shall also 
draŌ  the amendment or addiƟ on for presentaƟ on to the general membership. The membership 
shall be noƟ fi ed in wriƟ ng of the intended amendment or addiƟ on, at least fi Ō een days before 
meeƟ ng, the fi Ō een days to be counted beginning 24 hours aŌ er the noƟ ce shall have been sent 
via electronic or United States Mail. A two-thirds majority vote of the regular members in good 
standing present shall be necessary to adopt such amendment, provided that there is a quorum 
as specifi ed in ArƟ cle V (d) in these By-laws.”

Hans moved to accept, 2nd by Angel, moƟ on passed unanimously

Slate of offi  cers for 2014-2015 presented by Wendy Enright on behalf of the nominaƟ ng commiƩ ee a. 
(Wendy Enright, Hans Bertsch, and George Kennedy)

President: Danielle Zacherl (Fullerton, CA)
1st Vice-President: Carlos Figueroa Beltrán (Ensenada, BC)
2nd Vice-President: Jann Vendeƫ   (Los Angeles, CA)
Secretary: Brian Urbano
Treasurer: Kelvin Barwick

Members-At-Large: Hans Bertsch and Maria Moreno
Jan moved to accept the slate as presented, 2nd by Angel, moƟ on passed.

Following the presentaƟ on of the gavel to Danielle Zacherl, she gave a brief but enthusiasƟ c preview b. 
of next year’s WSM meeƟ ng at CSU Fullerton in southern California tentaƟ vely set for June 24-27 
2015. Housing will be off ered at the MarrioƩ  across the street from the university and she will be 
checking on the availability of dorms. Symposia are yet to be determined but Angel suggested more 
process-oriented rather than organismal sessions. A fi eld trip to Catalina incorporaƟ ng dredge or 
net tow samples is also on the agenda.
Hans made a moƟ on that, given the extreme diffi  culty in coordinaƟ ng and internaƟ onal conference c. 
with four diff erent socieƟ es, the eff orts of our President, Paul ValenƟ ch-ScoƩ  be recognized and 
appreciated and we off er our sincere thanks for a wonderful meeƟ ng; 2nd by Jan, moƟ on passed.
Angel spoke on behalf of Carlos Figueroa Beltrán about the 2016 meeƟ ng to be held at the d. 
university in Ensenada jointly with AMS. Carlos is hoping to partner visitors with local students as an 
inexpensive alternaƟ ve to hotels. Field trip ideas include archaeological sites or interƟ dal visits.

With no further new business, Paul moved to adjourn, 2nd by Hans, moƟ on carried.

Respecƞ ully submiƩ ed,

Wendy Enright, acƟ ng secretary
03 July 2014
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Western Society of Malacologists
Treasurers Report

Kelvin Barwick, Treasurer
EIN# 90-0433850
CA FTB# 0538747

Incorporation date: January 12, 1968

Infl ows
Individual Member Dues $1,024.00

Institutional Member Dues $160.00
Interest Earned $4.27 Banks Savings Account

2013 Conference registration $3,530.00
Tax fee $100.00 Particial refund of fees for 501(3)(c) app.

Student Grant   $1,405.00 Donations
Total infl ow $6,223.27

Outfl ows
2013 Conference $8,703.86

Student Grant $2,200.00 Awards
Offi ce supplies $120.94

Postage $500.00
Report Production $993.00

2012 CA FTB $824.00 Refunded 1/10/2014
2013 CA FTB (Est.) $800.00 Refunded 1/17/2014

2012 Fed. Taxes $713.93
2013 Fed. Tax (Est.) $560.00

Tax Preparation $500.00
Total outfl ow $15,915.73

Net                        -9,692.46

Bank Statements (No outstanding checks or deposits)
Checking Savings Total

31-Dec-12 $14,637.44 $13,126.88 $27,764.32
31-Dec-13 $4,940.71 $13,131.15 $18,071.86

Net $9,692.46
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Members - 2014

Priscilla Akin
SBMNH
5173 Teton Lane
Ventura, CA  93003 USA
Pakin@tuc.com

Maria Moreno Alcantara
CICMAR-IPN
Calle Tercera #885-3
Col. Bellauste
La Paz, Baja California  23050 MEXICO
maria0328@yahoo.com

Kelvin L. Barwick
16391 Del Oro Circle
HunƟ ngton Beach, CA  92649 USA
kbarwick@ocsd.com

Dr. Hans Bertsch
192 Imperial Beach Blvd., #A
Imperial Beach, CA  91932 USA
hansmarvida@sbcglobal.net

ChrisƟ na Burdi
CSUF
146 Los Alamitos Circle
PlacenƟ a, CA  92870 USA
chrisƟ naburdi@gmail.com

CurƟ s Cash
412 Culver Blvd. #13
Playa del Ray, CA  90293 USA
curƟ s.cash@lacity.org

Vivian Cerny
637 Channing Ave
Palo Alto, CA  94301 USA
vivian@cernyfamily.com
 
Mrs. Barbara K. Chaney
713 Alston Road
Santa Barbara, CA  93108-2307 USA

Dr. Eugene V. Coan
P.O. Box 420495
Summerland Key, FL  33042-0495 USA
genecoan@gmail.com

Cyler Conrad
University of New Mexico
Dept. of Anthorpology, UNM
MSC01-40, Anthtropology
Albuquerqe, NM  87131 USA
cylerc@unm.edu

Dr. Robert Cowie
Center Conser. Res. & Training
Univ. Hawaii
3050 Maile Way, Gilmore 408
Honolulu, HI  96822 USA
cowie@hawaii.edu

Dr. Douglas J. Eernisse
Dept. Biol. Sci. MH282
California State Univ., Fullerton
800 North State College Blvd.
Fullerton, CA  92834-6850 USA
deernisse@fullerton.edu

Wendy Enright
City of San Diego
2392 Kincaid Road
San Diego, CA  92101-0811 USA
wenright@sandiego.gov

Mr. Neil E. Fahy
California Academy of Sciences
1425 South Mayfair Ave.
Daly City, CA  94015-3867 USA

Carlos Figueroa
San AgusƟ n #138
Fracc. Costa Azul
Ensenada, BC  22890 MEXICO
carlosfi gueroa@uabc.edu.mx 

Nora R. Foster
2998 Gold Hills Road
Fairbanks, AK  99709 USA
norafoster@gmail.com
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Shoko Furuya
Cal State University, East Bay
c/o Kiƫ  ng Biow
Cal State U East Bay
Hayward, CA  94542 USA

Dr. Michael T. Ghiselin
California Academy of Sciences
11450 Summerhome Park Road
Forestville, CA  95436 USA
mghiselin@calacademy.org

Dr. Jeff rey & Elise Goddard
Marine Science InsƟ tute, UC Santa Barbara
PO Box 8
Los Olivos, CA  93441 USA
goddard@lifesci.ucsb.edu

Mr. Lindsey T. Groves
Natural History Museum of Los Angeles County
900 ExposiƟ on Blvd.
Los Angeles, CA  90007 USA
lgroves@nhm.org

Joshua Hallas
University of Nevada, Reno
704 Dogenes
Reno, NV  89512 USA
joshua.hallas@gmail.com
jhallas@neveda.unr.edu

Mr. and Mrs. Jules Hertz
3883 Mt. Blackburn Ave
San Diego, CA  92111 USA
jhertz@san.rr.com

Dr. Carole S. Hickman
University of California
Dept. of IntegraƟ ve Biology
3060 VLSB #3140
Berkeley, CA  94720-3140 USA
caroleh@berkeley.edu

Ryan HuleƩ 
California Academy of Sciences/SFSU
34 Shorewood Ct.
Ricmaond, CA  94804-7468 USA
RyanEHuleƩ @gmail.com

Daniel Iturate
10786 Riderwood Terrace Unit B
Santee, CA  92071 USA
dituarte@cox.net

Edward J. Johannes
Deixis Consultants
Deixis Consultants
16827 51st Avenue
Seatac, WA  98188 USA
deixisconsultants@gmail.com

Chrystal Johnson
CSU Fullerton
4055 Hickory Lane
Chino Hills, CA  91709 USA
chrystalina@csu.fullerton.edu

Seth Jones
Marine Taxonomic Services, Ltd.
920 Rancheros Dr. Suite F-1
San Marcos, CA  92069 USA
seth@consultmts.com

Dr. George L. Kennedy
San Diego Paleo Associates
8997 Moisan Way
La Mesa, CA  91941USA
sdpaleo@cox.net

Dr. Christopher L. Kiƫ  ng
Cal State University, East Bay
Cal State University, East Bay
Hayward, CA  94542 USA
chris.kiƫ  ng@csueastbay.edu

Patrick I. LaFolleƩ e
38700 Vista Drive
Cathedral City, CA  92234 USA
Pat@LaFolleƩ e.com

Michele Larson
University of Wyoming
2104 E. Hancock St. Aprt. 201
Laramie, WY  82072 USA
mlarson0938@hotmail.com
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Dr. Janet Leonard
Univ. Calif. Santa Cruz
100 Shaff er Rd.
Santa Cruz, CA  95060 USA
jlleonar@ucsc.edu

Cathy M. MarleƩ 
SIL InternaƟ onal
63955 E. Condalia Pl.
Tucson, AZ  85739 USA
cathymarleƩ @me.com

Dr. James H. McLean(deceased)
2786 Hollyridge Rd.
Los Angeles, CA  90068 USA

Dr. George Metz
121 Wild Horse Valley Road
Novato, CA  94947-3615 USA
romageometz@comcast.net

Dr. Sandra Millen
167 Blade Powder Trail
VSV2V7
Nanaino, B.C.  V95-364 CANADA
millen@zoology.ubc.ca

Michael D. Miller
4777 Ladner St.
San Diego, CA  92113-3544 USA
mdmiller@cts.com

Dr. Harold D. Murray
247 Pinewood Lane
San Antonio, TX  78216 USA
haroldmurray@msn.com

Dr. Edna Naranjo-Garcia
InsƟ tuto de Biologia, Departmento de Zoolgia, Uni-
versidad Nacional Autónoma de México
Calle EsƟ o No. 2
Mexico City, Distrito Federal  01600 MEXICO
naranjo@unam.mx

Krystal Margarita GuƟ errez OrƟ z
Playaa Alta N 453
Colonia:Vermar
Ensenada, Baja California  22870 MEXICO
kguƟ errez83@uabc.edu.mx

Mr. Michael A. Osborne
P. O. Box 388
Lincoln City, OR  97367 USA
cshelloz@aol.com
 
Terra Petry
LACSD
3510 W. 229th Placea St.
Torrance, CA  90505 USA
terrapetry@lacsd.org

Mr. Charles  L. Powell II
U.S. Geological Survey, MS 975
345 Middlefi eld Rd.
Menlo Park, CA  94025 USA
cpowell@usgs.gov

Dr. Barry Roth
745 Cole St.
San Francisco, CA  94117 USA
barry_roth@yahoo.com

Paul ValenƟ ch ScoƩ 
Santa Barbara Museum of Natural History
2559 Puesta del Sol Road
Santa Barbara, CA  93105 USA
pvscoƩ @sbnature2.org

Dr. Judith Terry Smith
US NaƟ onal Museum, Dept. of Paleobiology
2330 14th St. N. #401
Arlington, VA  22201-5867 USA
Redcloud1@earthlink.net

Mr. Ronald G. Velarde
Marine Biology Laboratory
San Diego, CA  92101 USA
rvelarde@sandiego.gov
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Jann E Vendeƫ  
424 Oak St. #122
Glendale, CA  91204 USA
jannvendeƫ  @yahoo.com
 
Ms. Mary Jo (Jody) Woolsey
3717 Bagly Ave.  #206
Los Angeles, CA  90034 USA
m.woolsey@aƩ .net

Dr. Danielle Zacherl
California State University Fullerton
Department of Biological Science, Box 6850
Fullerton, CA  92834-6850 USA
dzacherl@fullerton.edu


