Benthic BioGuide

The Benthic BioGuide is funded by the California Interagency Ecological Program
(IEP) for the purpose of providing a comprehensive source for biological, ecological
and identification information for common and important benthic invertebrates of the
upper San Francisco Estuary (SFE).

The Benthic BioGuide is a living document that is constantly being updated as new
information becomes available. The initial idea was hatched by Cindy Messer and a
poster paper was produced by Rachel Barnett and Sabrina Bell for the “2007 State
of the San Francisco Estuary Conference”. During summer and fall of 2011, Wyatt
Floerke and Bill Templin, worked on this version of the BioGuide for the first 10 (of
40) most common species. If you have information to contribute, please contact
Karen Gehrts.

Species comprising the Benthic BioGuide were selected because of their high
abundance in the estuary as collected from the IEP Environmental Monitoring
Program (EMP). Information for individual species in the Benthos BioGuide is
compiled in a Species Summary Page which includes information on classification,
identification, species status in the SFE, environmental requirements, reproduction,
food web, occurrence in the upper SFE, and behavior. The species represented are

as follows:
Genus species Common Name
1. Corbula amurensis Asian Clam, Chinese Clam, Overbite clam
2. Corbicula fluminea Asian clam, Asiatic Clam
3. Gammarus daiberi Gammarid Amphipod
4. Americorophium spinicorne Gammarid Amphipod
5.  Corophium alienense Gammarid Amphipod
6. Monocorophium acherusicum Gammarid Amphipod, slender tube
7. Americorophium stimpsoni Gammarid Amphipod
8. Ampelisca abdita Gammarid Amphipod
9. Varichaetadrilus angustipenis Tubificid Worm
10. Laonome species A Polychaete Worm
References

Internet Links
Additional Pictures
Glossary


http://www.usask.ca/biology/skabugs/Candlelakebugs/CLcrustacea/gammarus.JPG

Corbula amurensis
Schrenck, 1861

Asian clam, Chinese clam, Overbite clam

Reference Collection Code: 6890

Taxonomic Identification

Phylum: Mollusca
Class: Bivalvia
Subclass: Heterondonta
Order: Myoida
Superfamily: Myoidea
Family: Corbulidae
Genus: Corbula
Species: amurensis

Life Stages
Egg — trochophore larvae—veliger —spat — adult

Reproduction
Individuals are dioecious. Gametogenesis

usually occurs in fall. Fertilized eggs are
released into water (16-20°C) and settlement
occurs after 30 to 40 days. They may have
several reproductive events depending on
environmental conditions.

Behavior

They are infaunal burrowers, leaving one third
to one half of the shell exposed for feeding
purposes. They move vertically to utilize the
sediment-water interface.

Food Web

They filter feed on diatoms and nauplii of
copepods. Their predators include diving birds
(ie scaups and scoters), dungeness crabs and
white sturgeon.

Environmental Requirements in San
Francisco Estuary

Their habitat is predominantly subtidal and
intertidal mudflats. Their preferred substrate
consists of all sediment types, but are most
abundantly found in muddy sand bottoms. The
salinity levels are best from freshwater (<1ppt)
to saline (32.6 ppt). And their ideal temperature
range is 8°C to 23°C.

Species Status in San Francisco Estuary

It was first discovered in the estuary around
1986. It started out native to China, Japan and
Korea but was spread to the estuary by ballast
water. Corbula have caused significant
reduction in phytoplankton in the San Francisco
Estuary since its introduction.

Photo courtesy of Luis A. Solérzano
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Identification

Small clam (maximum size = 27.5mm). The shell is thin and
ovate, white, tan or yellow in color. Shell is inequivalve with the
left valve being smaller, flat and drawn into the larger more
swollen right valve. There is a prominent external keel and
umbonal keel on the posterior end of the left valve extending to
the ventroposterior margin. Fine striae are present on older
specimens. The siphons are brown. The incurrent siphon bears
pinnate tentacles, the excurrent siphon has non-pinnate
tentacles which bear two long medial filaments. The entire
mantle is fringed with papillae. The pallial sinus is very small.
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Corbicula fluminea
Mduller, 1774
Asian clam, Asiatic Clam

Reference Collection Code: 6730

Taxonomic Identification

Phylum: Mollusca

Class: Bivalvia

Subclass: Heterodonta
Order: Veneroida
Suborder: Sphaeriacea
Superfamily: Corbiculoidea
Family: Corbiculidae
Genus: Corbicula

Species: fluminea

Life Stages
Larvae — Juvenile — Adult

Reproduction
Individuals are viviparous. Although

uncommon, they can be hermaphroditic and are
capable of self-fertilization. Sperm are released
into the water, caught by another clam, and
brooded in the gills. The clams release benthic
pediveliger larvae or planktonic veligers that
become benthic within 48 hours. There are
typically two spawning periods per year
between spring and fall.

Behavior

Corbicula clogs water intake pipes, affecting
power, water, and other industries. In 1980, the
costs of correcting this problem were estimated
at 1 billion dollars annually. Juveniles are weak-
swimmers, and are pushed to the bottom of the
water column where intake pipes are usually
placed. They are pulled inside the intakes,
where they attach, breed, and die, clogging the
pipes.

Food Web

Corbicula is known to filter-feed on bacteria and
phytoplankton in the water column and pedal-
feed on benthic bacteria. Predators of
Corbicula include humans, fish, birds, raccoons,
crayfish, and flatworms.

Environmental Requirements in San
Francisco Estuary

Although Corbicula is mainly a freshwater
organism, it can be found as far west as
Martinez, tolerating saline levels as high as 17
ppt. Corbicula has low tolerance of cold
temperatures, and requires well-oxygenated
waters. It prefers fine, clean sand, clay, and
coarse sand substrates.

Species Status in San Francisco Estuary

It was first reported in the Delta in 1945 and
widespread by 1948. Corbicula is native to
China, Korea and the Ussuri Basin in
southeastern Siberia and possibly Japan. It is
the third most abundant benthic organism in the
Delta. Although non-threatening to humans, it
alters benthic substrate, competes with native
species for resources and is considered an
economic pest of water delivery systems.

Photo courtesy of Noel Burkhead - USGS
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Figure 3. Corbicula fluminea. View of right side of undissected clam. Right valve and
mantle lobe removed.

lllustration courtesy of Richard Fox

Identification

Corbicula is a freshwater clam that can reach 50 mm in length.
The shell is ovate and deep at the hinge. The exterior of the shell
is normally a yellow-green to brown in color with thick, concentric
rings. The inside of the shell is layered with polished, white to
light blue, light purple or deep royal blue nacre. They have three
cardinal teeth in each valve with two lateral serrated teeth in
each side of the right valve and only one in each side of the left
valve.
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Gammarus daiberi
Bousfield, 1969
Gammarid Amphipod

Reference Collection Code: 4750

Taxonomic Identification

Phylum: Arthropoda
Subphylum: Mandibulata
Class: Crustacea
Subclass: Malocostraca
Order: Amphipoda
Family: Gammaridae
Genus: Gammarus
Species: daiberi

Life Stages
Egg — Larvae — Adult

Reproduction
Gammarus reach sexual maturity in about 30

days. The average clutch size of females
increases with size of individual. Their highest
reproduction potential occurs in spring and
summer months with a short time required for
maturation and incubation and continuous
reproduction. Reproductive activity remains
constant until G. daiberi enters into
overwintering cycle.

Behavior

There is some debate as to the behavior of
Gammarus. It is thought to be more pelagic
than benthic because anecdotal evidence says
that more will be captured with a zooplankton
tow (through a boat wake) than with a dredge
(WC Fields, PC). R. Stewart contends that they
are more benthic than pelagic, as she finds
them attached to numerous items such as
SCUFA probes and plants (R. Stewart, PC).

Food Web

Isotopic analysis of G. daiberi indicates that
they are phytoplankton eaters. Depending on
the availability and quality of food, they have
also been known to be scavengers, predators,
omnivores and even cannibals. Fish are their
main predators.

Environmental Requirements in San
Francisco Estuary

Its preferred habitat is predominantly subtidal
and sometimes intertidal mudflats. Gammarus
is commonly found in substrate of all sediment
types, but most abundantly muddy sand
bottoms. It works best in salinity of freshwater
(<1ppt) to saline (32.6 ppt) and a temperature
range of 8°C to 23°C.

Species Status in San Francisco Estuary
Gammarus was first introduced around 1986
from China, Japan and Korea. Though non
threatening to humans, Gammarus has caused
significant reduction in phytoplankton density in
the San Francisco Estuary since its arrived.

5 mm

USNM 261408

Photo courtesy of California Academy of Sciences

lllustration courtesy of Dot Norris

Identification

The telson of Gammarus is cleft and its first antennae accessory
flagellum is larger than 4 articles. The urosome has bundles of
articulate spines and the pleonites are lacking posterdorsal
teeth. Gnathopod 1 is always smaller than gnathopod 2. The
third segment of antennae 1’s length is less than 3 times the
width. On coxal plates 1 to 4, the lower margins have no setae.

But coxal plate 1 has 5-8 setae at aterovential angles. For
males, antennae 2 has curly setae. The urosome lateral spines

are found alone or in clusters of 2. On antennae 1, the basal
flagellar segments setae are longer than twice the width of

respective segments
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Americorophium spinicorne
Stimpson, 1857
Gammarid Amphipod

Reference Collection Code: 4610

Taxonomic Identification

Phylum: Arthropoda
Subphylum: Mandibulata
Class: Crustacea
Subclass: Malocostraca
Order: Amphipoda
Family: Corophiidae
Genus: Americorophium
Species: spinicorne

Life Stages
Egg — Larvae — Adult

Reproduction
Internal fertilization is the general rule in

crustacea. Females of A. spinicorne protect
their eggs and young by brooding them in their
marsupium. Typically, one brood is produced in
a lifetime.

Behavior

Corophium is an interesting beast, living in the
littoral, but belonging to open-water food webs.
They burrow when sediment is soft in order to
escape predators and find food. They frequently
crawl along the bottom as well using their
paraeopods and antennae.

Food Web

Isotopic analysis of A. spinicorne indicates that
they are phytoplankton eaters. Depending on
the availability and quality of food, they have
also been known to be scavengers, predators,
omnivores and even cannibals. Fish are their
sole predators.

Environmental Requirements in San
Francisco Estuary

A. spinicorne was originally found upstream of
tidal freshwater in the Snake river watershed in
Idaho (Thorp and Covich, 2001). They favor
areas of heavy silting, but mainly sand, muddy
beaches and log booms. Commonly found in
brackish to freshwater of salinities from 0.02ppt-
33.6ppt. Their ideal temperature is 10-22.8 C.

Species Status in San Francisco Estuary
A. spinicorne is native to other parts of the US,
but transplanted into the San Francisco Estuary.

1 mm

Photo courtesy of California Academy of Sciences
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Identification

It is the largest species of Americorophium on the west coast at
6-10mm. Its complexion is clear with dark brown markings on
antennae and thoracic segments. The first antenna reaches to
middle of fifth segment of second antenna, while the flagellum is
located on joints 14-16 on males and 11 on females. The second
antenna is longer than the body on and the fourth joint has a
large half moon tooth.
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Corophium alienense
Chapman, 1988
Gammarid Amphipod

Reference Collection Code: 4550

Taxonomic Identification

Phylum: Arthropoda
Subphylum: Mandibulata
Class: Crustacea
Subclass: Malocostraca
Order: Amphipoda
Family: Corophiidae
Genus: Corophium : ——— 7 -
Species: alienense a et o g
Head ‘

Photo Courtesy of Rachel August
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Reproduction
Internal fertilization is the general rule in

crustacea. Females of C. alienense carry their
young in their brooding chamber, or marsupium, Muliple
until they are developed enough to be released. dentizles
Typically, one brood is produced in a lifetime.

Behavior

There is very little information on C. aliensense
but they are presumed to burrow in the muddy
substrata and it is also assumed that males
guard their mates like most amphipoda.

Thabitat Bay
Food Web : 388)
. . . . Figure Chapman (1988)
Isotopic analysis of C. alienense indicates that Key courtesy of 4.1 Bamard | ¢\ dits | Chapman (2007)

they are phytoplankton eaters. Depending on
the availability and quality of food, they have
also been known to be scavengers, predators,
omnivores and even cannibals. Their sole
predators are fish.

Identification

The urosome segments are uncoalesced. The head and
rostrum are obvious and the inferior lateral sinus is quite
large. Antenna 1 is elongated and usually exceeds
antenna 2’s peduncular segment 4. Segment 5 of
antenna 2 has a weak median tooth and posterodistal
process. The gland cone is rather prominent in C.
alienense.

Environmental Requirements in San
Francisco Estuary

Little is actually known about the environmental
requirements of C. alienense. But based on
where they have been found (i.e. Suisun and
San Pablo Bays) they prefer a more saline
environment and lower temperatures.

AR
I
i
&

oy
'

1 Where Corophium alienense Has Been Found |~ -

A

Species Status in San Francisco Estuary
C. alienense is virtually unknown outside of the
San Francisco Estuary, but is very similar to
another species (S. triangulopedarum) from the oA, ¥ \
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Monocorophium acherusicum
Costa, 1857

Gammarid Amphipod, slender tube

amphipod

Reference Collection Code: 4530

Taxonomic Identification

Phylum: Arthropoda
Subphylum: Mandibulata
Class: Crustacea
Subclass: Malocostraca
Order: Amphipoda
Family: Corophiidae
Genus: Monocorphium
Species: acherusicum

Life Stages
Egg — Larvae — Adult

Reproduction
Internal fertilization is the general rule in

crustacea. Females of M. acherusicum carry
their young in their brooding chamber, or
marsupium, until they are developed enough to
be released. Typically, one brood is produced in
a lifetime.

Behavior

Monocorohium is typically found at an altitude of
0 to 345 meters (0 to 1,132 feet). It burrows
when sediment is soft to escape predators and
find food. They frequently crawl along the
bottom as well by using their paraeopods and
antennae.

Food Web

Isotopic analysis of M. acherusicum indicates
that they are phytoplankton eaters. Depending
on the availability and quality of food, they have
also been known to be scavengers, predators,
omnivores and even cannibals. They are mainly
preyed on by fish.

Environmental Requirements in San
Francisco Estuary

Little is actually known about the environmental
requirements of Monocorophium. However,
based on where they have been found (i.e.
Suisun and San Pablo Bays) they prefer a more
saline environment and lower temperatures.

Species Status in San Francisco Estuary

M. acherusicum was introduced to the estuary
from the North Atlantic, but the exact year of the
introduction is unknown.

1 mm

Photo courtesy of Academy of Sciences

Whole amphipod
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Identification

It is known as a dorso-ventrally flattened amphipod and has a
rostrum that is fairly short. It's second walking leg is rather hairy
and it's second claw has two teeth on the tip. The urosome is
composed of three fused segments. Mandibular palp segment 1
has an unproduced distal shelf.
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Americorophium stimpsoni
Shoemaker, 1941
Gammarid Amphipod

Reference Collection Code: 4630

Taxonomic Identification

Phylum: Arthropoda
Subphylum: Mandibulata
Class: Crustacea
Subclass: Malocostraca
Order: Amphipoda
Family: Corophiidae
Genus: Americorophium
Species: stimpsoni

Life Stages
Egg — Larvae — Adult

Reproduction
Females of A. stimpsoni carry their young in

their brooding chamber, or marsupium, until
they are developed enough to be released.
Typically, one brood is produced in a lifetime.

Behavior

Americorophium is an interesting beast, living in
the littoral, but belonging to open-water food
webs. It's usually inhabits the intertidal zone
along the edge of the water, and is most

comfortable in a depth of 1-6 meters (3-20 feet).

It has been known to burrow when sediment is
soft to escape predators and find food. They
frequently crawl along the bottom as well using
their paraeopods and antennae.

Food Web

Isotopic analysis of A. stimpsoni indicates that
they are phytoplankton eaters. Depending on
the availability and quality of food, they have
also been known to be scavengers, predators,
omnivores and even cannibals. Predators
include fish and themselves.

Environmental Requirements in San
Francisco Estuary

Little is actually known about the environmental
requirements of A. stimpsoni. But based on
their preferred habitat deeper in the delta, they
favor a more fresh water environment and
warmer temperatures.

Species Status in San Francisco Estuary
A. stimpsoni was introduced to the estuary. It
was first collected by EMP in 1981.
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Identification

Antenna 2 is powerful and similar in both sexes. The
urosome segments are unfused, while the head and
rostrum are flat, rounded and weakly produced. The
antennal sinus is rather large. The gland cone is short
and the mandiublar lobes are quite pronounced.
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Ampelisca abdita
Mills 1964
Gammarid Amphipod

Reference Collection Code: 4510

Taxonomic Identification

Phylum: Arthropoda
Subphylum: Mandibulata
Class: Crustacea
Subclass: Malocostraca
Order: Amphipoda
Family: Ampeliscidae
Genus: Ampelisca
Species: abdita

Life Stages
Egg — Larvae — Adult

Reproduction
Internal fertilization is the general rule in

crustacea. Females of A. abdita carry their
young in their brooding chamber, or marsupium,
until they are developed enough to be released.
Typically, one brood is produced in a lifetime.

Behavior

This amphipod has been known to construct
membranous tubes out of sediment across the
substrate, usually 3 to 4 cm long. They feed
from the openings of these tubes, only leaving
to mate.

Food Web

Isotopic analysis of A. abdita indicates that they
are phytoplankton eaters. Depending on the
availability and quality of food, they have also
been known to be scavengers, predators,
omnivores and even cannibals. Their predators
include bottom feeding fish, such as flounder or
catfish.

Environmental Requirements in San
Francisco Estuary

A. abdita prefers to live in a substrate consisting
of subtidal muds or silty sands. It works best in
more marine waters, but can tolerate low levels
of salinity as well. It can survive a temperature
range 0°C to 25°C.

Species Status in San Francisco Estuary
A. abdita was accidentally introduced to the
estuary when seed oysters were first imported
from the east coast, although the exact year is
unknown.

1 mm

Photo courtesy of California Academy of Sciences
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Identification

A. abdita carries a distinct pink coloration. The eyes are much
smaller than other gammarids and are bright red. They lack
gnathopods completely. Pereopod 5 article 2 has an enlarged
posterioventral lobe and pereopod 7 article 2 has an expanded
posterior edge.

7 /5 )
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Varichaetadrilus angustipenis
Brinkhurst and Cook 1966
Tubificid Worm

Reference Collection Code: 2730

Taxonomic Identification

Phylum: Annelida
Class: Oligochaeta
Order: Tubificida
Family: Tubificidae
Genus: Varichaetadrilus
Species: angustipenis

Photo courtesy of Caily Nelson

a-atrium, p-prostate stalk,
s-penis sheath, sp-spermatheca
"\, sz-spermatozeugmata

' v-vas deferens. % ?8

Life Stages
Egg — Juvenile — Adult

=~

Reproduction
V. angustipenis is hermaphroditic and cross-

fertilization occurs. The sperm is passed from
partner into the spermathecae. They have two
types of sperm which form a mix called
spermatozeugmata. The clitellum secretes a
cocoon carrying the unfertilized eggs, which the
sperm enter and fertilize. Eventually, the worm
releases the cocoon and young emerge. There
is no larval stage for the progeny.

Behavior
Scale in mm
Diagram courtesy of Brinkhurst
Identification
Tubes of most tubificids are probably temporary. The first 10-12
Food Web

segments of body are wider than the rest. There is a small,
protruding appendage known as a cuticular penis sheath. The
setae are long-hair like bristles that start on segment Il and
continue down the length of the body. All of the reproductive
organs are sited on segments X and XI. Their red blood cells
assist in the uptake of oxygen through their posterior body wall.
Fragmented male ducts and spermatheca of V. angustipenis
drawn with the aid of a drawing tube from a paratype in the
author’s collection.

Tubificids subsist on heterotrophic bacteria and
have selective ingestion and digestion. They are
constantly ingesting sediment which is rich in
nutrients and bacteria, and often their own
feces. They are commonly preyed on by various
species of fish, crabs, and birds.

Environmental Requirements in San | i e R S

. ‘-.’.\
Francisco Estuary || Where Varichaetadrilus

Little is actually known about the environmental
requirements of V. angustipenis. But based on
their preferred habitat in the more eastern part
of the delta, they favor a more fresh water
environment and warmer temperatures.

angustipenis Has Been Found o

Species Status in San Francisco Estuary
It's not known whether or not Varichaetadrilus
is native or introduced, but Wayne C. Fields is
working on a paper with M. Wetzel to clarify.
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Laonome species A
Polychaete Worm

Reference Collection Code: 3450

Taxonomic Identification

Phylum: Annelida
Class: Polychaeta
Order: Sabellida
Family: Sabellidae
Genus: Laonome
Species: species A

Life Stages
Egg — Juvenile — Adult

Reproduction

This organism is a spawn with sedentary larvae.

Behavior

Laonome is a tube-dweller that commonly
projects its feathery tentacles, or cirri, to obtain
food and oxygen.

Food Web

Studies of sabellidae show that virtually all are
capable of suspension feeding. Their diet
consists mainly of uni-cellular algae,
dinoflagellates, and small larval invertebrates.

Environmental Requirements in San
Francisco Estuary

Laonome has a wide ranger of environmental
tolerances. The EMP has collected this species
throughout the delta (i.e. South Bay and San
Pablo Bay).

Species Status in San Francisco Estuary

Photos by Dot Norris

Identification

The crown has about 6 radioles, free to base with pigment and
no eyes (a). The collar lacks setae with two long ventral lobes
(b.) and two small dorsal lobes with shallow incisions. The
inferior neurosetae is broadly hooded with small mucron. The
methyl green staining of ventrum is nearly solid except at the
margins of the collar and around the setae. It also reveals a non-
staining, thin, longitudinal line going through setiger 4 and
intersecting the anal groove on setiger 8 (d). The dorsal staining
is speckled while a ring of non-staining glandular tissue is located
between the collar and the first setiger (e).
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Internet Links

Corbula amurensis:
http://www.exoticsguide.org/species_pages/c_amurensis.html|
http://toxics.usgs.gov/highlights/invasives/
http://nas.er.usgs.gov/queries/SpecimenViewer.aspx?SpecimenlD=5
2545

Corbicula fluminea:
http://nas.er.usgs.gov/queries/factsheet.aspx?speciesid=92
http://www.issg.org/database/species/ecology.asp?fr=1&si=537
http://webs.lander.edu/rsfox/invertebrates/corbicula.html

Gammarus daiberi:
http://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesIiD=25
http://www.eol.org/pages/1023113
http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&s
earch_value=93779

Americorophium spinicorne:

http://www.eol.org/pages/345022
http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&s
earch_value=656746

Corophium alienense:
http://nas.er.usgs.gov/queries/factsheet.aspx?speciesid=15
http://animaldiversity.ummz.umich.edu/site/accounts/classification/Co
rophium_alienense.html

Monocorophium acherusicum:

http://www.eol.org/pages/318058
http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&s
earch_value=656756

Americorophium stimpsoni:
http://www.eol.org/pages/1024518
http://www.slosea.org/initiatives/is/invertdata.php?viewline=5

Ampelisca abdita:
http://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesIiD=9
http://www.marinespecies.org/aphia.php?p=taxdetails&id=158020

Varichaetadrilus angustipenis:
N/A

Laonome Species A:
N/A



Additional Pictures

Corbula amurensis:
http://www.science.calwater.ca.gov/stage/images/clam 03 lqg.jpg

Corbicula fluminea:
http://www.jaxshells.org/821aa.jpg
http://news.bbc.co.uk/olmedia/1865000/images/ 1867191 asianclam300.jpg

Gammarus daiberi:
http://images.marinespecies.org/thumbs/29961 gammarus.jpg

Americorophium spinicorne
http://nas.er.usgs.gov/ XIMAGESERVERX/2009/20090317163300.jpg
http://bcbiodiversity.lifedesks.org/pages/19610

Corophium alienense:
N/A

Monocorophium acherusicum:
http://bcbiodiversity.lifedesks.org/pages/19612

Americorophium stimpsoni:
N/A

Ampelisca abdita:
N/A

Varichaetadrilus angustipenis:
N/A

Laonome Species A:
N/A



Glossary

Concentric: Having a common center

Diatoms: microscopic unicellular marine or freshwater colonial alga having cell walls
impregnated with silica

Dioecious: Characterized by species in which the male and female reproductive
organs occur on different individuals; sexually distinct

Equivalve: Having the valves equal in size and from, as in most bivalve shells.
Gametogenesis: The formation or production of gametes

Gnathopod: A modified appendage to assist in feeding

Hermaphroditic: having both male female reproductive organs

Infauna: Aquatic animals that live in the substrate of a body of water, especially in a
soft sea bottom.

Marsupium: A temporary egg pouch in various fishes and crustaceans
Nacre: the technical name for mother-of-pearl

Nauplii: The free-swimming first stage of the larva of certain crustaceans, having an
unsegmented body with three pairs of appendages and a single median eye.

Ovate: Shaped like an egg; oval
Papillae: A small part projecting from the surface of an organism

Pediveliger: The third and final free swimming stage of a mollusk, prior to settlement
or attachment to a substrate

Peduncular: A stalk-like bundle of nerve fibers connecting different parts of the brain
Pinnate: Like a feather in appearance
Rami: upward portions on both sides of the mandible

Striae: A narrow band of color or a ridge, groove, or similar linear mark, usually
occurring in a parallel series

Telson: The rearmost segment of the body of certain arthropods.

Umbonal: A knoblike protuberance arising from a surface, as the prominence near the
hinge of a bivalve shell or the projection at the scale tip of a seed-bearing cone.

Veliger: Alarval stage of a mollusk characterized by the presence of a velum

Viviparous: Giving birth to living offspring that develop within the mother's body
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