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Introduction to the Use of This Guide

This guide is intended to facilitate the study of macroscopic

estuarine and marine invertebrates of the Delaware Bay region,

especially those living on or near the benthos. As we all know,

lightning-Like changes i.n our environment caused by human activities

have made ecology a household word. Many of these changes are occurr-

ing in coastal waters. To understand these phenomena it i.s imperative

that we return to the environment and study the organi.sms under

field conditions. Consequently, a knowledge of the flora and

fauna is necessary before one can begin to deal 'With the components

of the community.

Confronted with the wide diversity of species in the marine

environment it 1.s extremely difficult for the beginner and non-

specialist to identi.fy the organisms in the community he or she

wants to study. This is one of the most basic steps in describing

the ecology of an area. Unfortunately taxonomic training of

biologists has not kept pace wi.th the renewed i.nterest in ecology,

a discipline 'Which requires taxonomy as a vi.tal tool. Taxonomic

training is available only at museums and a small number of academic

instituti.ons. At the present time there are too few taxonomists

to handle all the materials collected by ecologists.

Once a species has been defined by the specialist, it must then

be presented to the non'-specialist and the fi.eld ecologist. We

believe this to be an important secondary responsi.bili.ty of the
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taxonomist or taxonomically-oriented biologist. Thus taxonomic

characters must be found which, though they are admittedly phylo-

genetically artificial, will allow the non-specialist to distinguish

a particular species from all other species in his biogeographic

region. Identification guides such as this one are the product

of this philosophy.

So far as possible the information in this guide has been

arranged into a standard format. Within each part (with the ex-

ception of Part IX) there is first a classificatory outline to the

phylum or phyla of that part. The species listed (and thus also

the suprageneric categories) are only those species that have been

collected, or reported in the literature, from the Delaware Bay

region. Next, for those categories where more than one species is

represented, there is a key to those species. Otherwise, the

characters given for the higher categories should be used to

distinguish the species. In order to facilitate the use of the keys,

i.llustrations of key characters are provided. These illus-

trations are intended not to represent actual species but

rather to show the shape of a morphologic feature and i.ts relation-

ship with surrounding features. In addition, species which may

be expected to occur are also i.ncluded. At the end of each part

there is a bibliography of papers or books dealing with the

taxonomy or biology of many of the local species.

Many i.nvertebrate groups have been excluded from this guide

for one or both of the following reasons. First, we have concerned
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research, of which little has yet been published.

At this time it i.s appropri.ate to acknowledge the people

and organizations who have helped make this guide possible. Our

efforts have been greatly aided by colleagues within the College

of Marine Studies, especially Dr. Dennis Polis and Dr. Kent Price.

From other institutions Dr. E. 1. Bousfield of the National Museum

of Natural History, Ottawa, Canada, kindly veri.fied species of

gammarfd amphipods. The caprellid amphipods were verified by Dr.

J. C. McCain whi.le he was at the Smithsonian Institution. Dr. Dale

Calder of the Vi.rginia Institute of Marine Sci.ence (VIMS) has

helped greatly with our hydroid identificaUons. Both Dr. Bousfield

and Dr. Calder generously granted us permission to examine and ci.te

their unpublished manuscripts. Dr. David Franz of the University

of Connecticut supplied us wi.th reprints of hi.s extensive research

on local nudibranchs and kindly offered a tentative list of species

to be expected here.

We would especially like to thank Dr. Marvin Wass and his

students at VIMS who have given generously of thefr time to

verify our polychaete and mollusc identifications. Over the years

Dr. Wass has made a major effort to document the i.nvertebrate fauna

of the Chesapeake Bay area. Toward this end he has produced ex

tensive species lists with annotated remarks on their ecology.

In addition he and his students have generated many taxonomi.c

keys for the Chesapeake system. These keys were particularly

useful, and in some instances were extensively adapted for preparation
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of our local keys. Dr. Wass has encouraged our effort for the

past several years and we are grateful to him.

Our research has been supported in part by the National

Marine Fisheries Service, the National Science Foundation Sea Grant

Program, the Delaware Rive l' Basin Commi.ss:l..on, the Delaware River

and Bay Authority, Delmarva Power and Light Company, University of

Delaware Research Foundation, and the Delaware Department of

Natural Resources and Environmental Control. A special grant from

the National Geographi.c Sodety has made publication of this guide

possible.

Mrs. Gloria Cresswell has patiently typed several versions

of the guide and Mr. Frank Danberg has completed and refined the

figures. Mrs. Bernice Wi.lliams typed the final manuscript.
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Key to the Major Groups in the Guide

1. Body without discrete internal organs or tissues; two cell
layers may be present but there is no organization into
visible (including use of microscrope) internal organs.
Body irregular in shape; with skeletal elements termed
spi.cules (are visible microscopically); without tentacles;
water enters the body through many pores of various sizes
· . . • • . . • . • . • Phylum Porifera

2.

Body with internal organs .

Body flattened dorsoventrally or long slender and worm
like, but not segmented; may possess two tentacles on
dorsal side, but no circlet of tentacles anteriorly;
without a hard skeleton; free-living, never attached
to the substrate. • • • . .

Body otherwise. . •

• • • 2

3

5

3. Body flattened dorsoventrally, never more than 10 times as
long as wi.de; glide along surface of substrate; some
ectoparasitic . • . . • • • • ••Phylum Platyhelminthes

Body worm-like or ribbon,,·,like (more than 10 times as long
as wide). .. .... . . . . . . 4

4. Body worm-like; divisi.ble into 3 disti.nct regions .
· • . • • • • . . • • . . . • • • • Phylum Hemichordata

Body worm-,like or ribbon-'like, not divisible into more
than 2 distinct regions; several species fragment when
touched . . • • . . • • • . . • . • Phylum Rhynchocoela

5. Body segmented, with bilateral symmetry, not colonial

Body not segmented, may be colonial . . . . . . . . •

6

7

6, Body with jointed appendages and chitinous exoskeleton ••
· . . . . . . . • • • • • • • . • • • Phylum Arthropoda

Body without jointed appendages, or chitinous exoskeleton
• • . . . • • . • • • • . . • • • • • . Phylum Annelida

7. Body globose; without calcareous exoskeleton though outside
may be tough and horny; two openings, one for entrance,
one for exit of water . . • • • • • • . . • • • . • . •

. . . . • • . Phylum Chordata, Subphylum Urochordata

Body otherwi.se. . . 8

'"o",J



9. Occurring as a colony, Le., with many speciali.zed indi-
viduals joined together. •• •••.••. .10

11

Body with external features occurri.ng in series of five
(with pentameral symmetry) •••• Phylum Echinodermata

I
I

j
j

8.

Body wHhout pentam~~ra1 symmetry. . . .. . . . . . . . . . • • 9

Occurring as an obviously soli.tary individual . . .. 13

10. Without an exoskeleton; individuals minute,joined together
by stolons (check these features microscopically);
tentacles not retracti.le into body; forms a velvety mat
• • . • • • • . • • • • • . • . . Phylum Entoprocta

With either a calcareous or chitinous exoskeleton • .

11. Colony may consist of a series of rectangular compartments
that are either encrusting or erect, or may possess a
variety of other forms; 1n the latter cases two distinct
tentacle retractor muscles are visible microscopically
through the body wall • • • • • • Phylum Ectoprocta

.11

Colony never a series of rectangular compartments; pai.red
tentacle retractor muscles not present•••.•..••..12

12. Individuals embedded in
may be encrusting and
branches; individuals
septa; includes coral
· . . . . . . . . . .

a calcareous exoskeleton which
massive or erect with whip-li.ke
with radially arranged internal
and sea-whip members of . • • . .
• • Phylum Cnidaria, Class Anthozoa

Colony with chi.ti.nous exoskeleton, form varying from
erect and many-branching to minute individuals arising
from a stolonal netwo:rk; radi.a1 septa never present • .
• • • • • • . Phylum Cnidari.a, Class Hydrozoa (part)

13. With calareous exoskeleton. . •

Without calcareous exoskeleton. .

14. Calcareous exoskeleton consists of two parts with body
between • . • . . • Phylum Mollusca, Class Pelecypoda

. ·14

.16

Calcareous exoskeleton consists of eight parts along
dorsal side of body . • Phylum Mollusca, Class Amphineura

Calcareous exoskeleton a single unit••••.•.••••..15
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15. Exoskeleton tooth-shaped•• Phylum Mollusca, Class Scaphopoda

Exoskeleton not tooth-shaped, usually spiral or cap
shaped.. Phylum Mollusca, Class Gastropoda (part)

16. Free-swimming, unattached ••

Living attached to, on, or in the substrate

.17

. .19

17. Body bell'-shaped or di.sc--shaped, swims by pulsations. .18

Body elongate, bears arms with suckers, rapi.d swimmers,
squid . • • . Phylum Mollusca, Class Cephalopoda

18. Delicate, wi.th shelf along fnner margin of bell or disc •
• • • • • • • Phylum Cnidaria, Class Hydrozoa (part)

Robust, no shelf along inner margin of bell or disc,
true jellyfi.sh•• Phylum Cnidaria, Class Scyphozoa (part)

19. Body worm-li.ke, anteri.or portion bears circlet of
tentacles and i.s retractable. . Phylum Sipunculida

Not as above. • . " .20

20. With obvious plate-like foot, animal free-living, able
to crawl about, nudibranchs .•.••••••.•...

• Phylum Mollusca, Class Gastropoda (part)

Without foot, attached by disc. • • • • • • • • • . . . .
• Phylum Cnidaria, Class Scyphozoa (part)
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Part I. PORIFERA

Phylum Porifera: Asymmetrical or radially symmetrical;
without mouth or nervous tissue; with a body permeated
with pores~ canals~ for water currents; with internal
cavities lined by choanocytes.

Glass Demospongiae: skeleton of siliceous spicules
with spongin; spicules never tri.axons.

Subclass Monaxonida: megascleres monaxonial.

Order Haplosclerina: spi.cules primarily oxeas;
some styles or strongyles.

Family Haliclonidae
Haliclona loosanoffi (Hartman, 1958)

Order Poeciloscler:ina: megasceleres of two or more
kinds; spongin present; microspicules
often present.

FamHy Mycalidae
!1ycale fibrexilis (Wilson~ 1891)

Family Microcionidae
Microciona. prolifera (Ellis and Solander, 1786)

Order Halichondrina: spicules usually oxeas,
styles~ or strongyles; usually lacking
microscleres, if present are raphids;
with little spongin.

Family Halichondri.dae
Halichondria boweroonki Burton~ 1930

Order Hadromerina: spicules usually tylostyles;
microscleres present some kind of
aster.

Fami.ly Suberiti.dae
Prosuberites epiphytum (Lamarck~ 1816)

Family Clionidae
Cliona celata Gr~nt~ 1826
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Subclass Tetractinellida: with tetraxon spicul.es;
without spongin.

Order Choristida: megasc1eres are four-rayed
triaenes; microsc1eres are various types
of asters.

Family Cranielli.dae
Craniella 1aminaris (George and Wilson, 1919)
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Key to the Porifera of the Delaware Bay Region
(Modified from Hartman, 1964b)
For terminolog~ see Plate 1.

1. Sponges obvi.ously boring into or overgrowing shells or
other calareous material; color yellow; spicules
tylostyles. . • • •.••••••• Cliona celata

Sponges not boring into shells; form and color various.. 2

2. Megascleres oxeas only.

Megascleres other than oxeas .. . . .
· 3

· 4

3. Megascleres smaller « 200]1 in length); and conspi,cuously
joined together by spongin to form a network, inter-
tidal or subtidal; form various, often with large
terminal oscules••••••••••Haliclona loosanoffi

Megascleres larger (> 200]1 i.n
tracts with little spongin;
yellow-bei,ge; form various.

length); arranged in loose
color orange~brown to
• • Hal:f.chondria bowerbanki, , ,

4. Color bright red in life; form encrusting to complexly
branched; spicules include styles to subtylostyles;
toxas and isochelas • • • . • • • .Microciona .EE,olifera

Color never bright red; spicules otherwise.

Megasceleres tylostyles

. . . .
. .

· 5

• 6

Megascleres long oxeas and triaenes; sponge biscuit shap
ed with termi.nal osculum and flattened base .
. • . . • • . • • . • • • . . • • • Craniella laminaris

6. Microscleres absent; form a thi,n encrustation • • • • • •
• . • . • . • • • • ••• • .Prosuberites epiphytum

Microscleres present; form encrusting to massive; sigmas,
toxas and anisochelas • • . • • • • • Mycale fibrexilis
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Addi tiona1 speci.es which may be found i.n Delaware waters:

Cliona vastifica Hancock t 1849
C. 1ob~ta Hancock, 1849c. truitti Old, 1941
Suberites ficus (Johnston, 1842)
Lissodendoryx isodicty'a1is (Carter, 1882)
Haliclona ocu1ata (Pallas, 1766)
!!.. cana1icu1a~.Hartmant 1958
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Part II. PHYLUM CNIDARIA

Phylum Cni,daria: Metazoa with tentacles; primary radial,
biradial, or radio-bilateral symmetry; essentially
have two body layers wi.th a matrix between them;
possess nematocysts; have only one body cavity
opening only at the mouth.

Class Hydrozoa: with tetramerous or polymerous radial
symmetry; wi.th both polypoid and medusoid
forms; gastrovascu1ar system not divided by
projecting partitions; medusae characteristically
with a velum.

Order Hydroida: polypoid generation well developed;
bud off free medusae, or medusae remain
attached and are vesti,gial (sporosacs);
medusae have as sense organs ocelli and
ectodermal statocysts.

Suborder Gymnob1astea or Anthomedusae or Athecata:
hydranths wi,thout hydrothecae; gonophores
naked (lack a gonotheca); free medusae
are tall and bell-like, possessing ocelli
but lacking statocysts, gonads borne on
the manubrium.

Family Tubu1ariidae
Ectop1eura dumortieri (Van Beneden, 1844)
Tubu1aria crocea (L. Agassiz, 1862)

Family Corynidae
Sarsia tubulosa (M. Sars, 1835)

Family Clavidae
Cordy10phora caspia (Pallas, 1771)

Family Hydractiniidae
Hydractinia echinata (Fleming, 1828)
Podocoryne carnea Sars, 1846

Family Bougainvi1liidae
Garveia franciscana (Torrey, 1902)

Suborder Calyptoblastea or Leptomedusae or Thecata:
hydranths with a hydrotheca; gonophores
with hydrothecae; free medusae flat, dish
like, usually with statocysts, gonads
borne on the radial canals.



20

Family Ha1.ecHdae
Halecium gracile Verrill, 1874

Family Campanu1ariidae
Clytia, edwardsi (Nutting, 1901)
Obelia bicuspidata Clark, 1876
O. commissuralis McCrady, 1857
Q. longicyatha Allman, 1877
Q. longissima (Pallas, 1766)
Gonothyraea .loveni (Allman, 1859)
Hartlaubella gelatinosa (Pallas, 1766)
Eulaomedea angulata (Hincks, 1861)

Family Lovenellidae
Lovenella gracilis Clarke, 1882

Family Sertulariidae
Sertularia argen~~ Linne, 1758

Family Plumu1arHdae
Schizotricha tenella (Verrill, 1874)

Incertae Sedis
Campanulina spp.

Class Scyphozoa: medusae without velum; usually free-'
swimming but may be attached by an aboral stalk;
gastrovascular system may be divided into four
interradial pouches by four radial septa;
cellular mesoglea; gonads are entoderma1;
marginal sense organs usually tentaculocysts;
polypoid stage absent or in the form of polyp
like scyphistoma which develops directly into
adult or gives rise to medusae by transverse
fission.

Order Stauromedusae: attached by aboral stalk;
develops directly from scyphistoma;
has septa.

Family Cleistocarpidae
Craterolophus convolvulus (Johnston, 1835)

Order Semaeostomae: manubrium extended into four
oral arms; no furrow; without septa;
margin scalloped; 8 ta 16 rhapaHa.

Family Pelagidae
- Chrysaara guinquecirrha (DesaI', 1848)
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Family Cyani.dae
Cyanea capillata (Li.nne~ D.58)

Family Ulmaridae
Aurelia aurita (Linne, 1758)

Order Rhi.zostomeae: oral arms fused producing
many mouths and canals; without septa;
margin scalloped; 8 or more rhopalia.

Family Rh:f.zostomati.dae
.RhopHema yerrilli (Fewkes, 1887)

Class Anthozoa: polypoid form only; oral end developed
into an oral disc; gastrovascular cavity
divided into many compartments by septa;
septa bear nematocysts on the edge; mesoglea
mesenchymal or fibrous; gonads entodermal in
the septa.

Subclass Alcyonaria or Octocorallia: with eight
complete septa, and one ventral siphonoglyph;
colonial; endoskeleton present.

Order Gorgonacea: colony highly branched; skeleton
axial~ of calcareous spicules, of gorgoni.n,
or of both; polyps small, borne on the
sides of the skeletal axis.

Family Gorgoniidae
Leptogorgia virgulata (Lamarck, 1815)

Subclass Zooanthar·i.a or Hexacora11ia: tentacles
simple; septa other than eight in number
(as in A1cyonari.a); skeleton, when present~

does not consist of separate spi.cules.

Order Actinaria: septa paired, complete and
incomplete, may be in multiples of six;
usually one or more siphonoglyphs;
solitary, without skeleton.

Family Aiptasiomorphidae
Aiptasiomorpha luciae. (Verrill, 1898)

Family Diadumenidae
Diadumene leucolena (Verrill~ 1866)

Family Metridiidae
~etridium senile (Linne~ 1758)
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Family Sagartidae
Sagartia modesta Verrill, 1866

Order Madreporaria: Compact, calcareous exoskeleton;
no siphonoglyph; otherwise as in Actinaria.

Family Astraei.dae
Astrangia dana~ Agassiz, 1847

Order Ceriantharia: long, solitary, anemone-like
without pedal disk; tentacles i.n two
whorls, oral and marginal.

Fami.1y Cerianthidae
Cerianthus americanus (Verrill, 1866)
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Key to the Hydrozoa of the Delaware Bay Region
(Modifi.ed, in part, from Calder, 1.971)

For terl1d.nology, see Plate 2

1. Hydrotheca absent • •

Hydrotheca present.

• • 2.

• • 7

2. Hydranth with capi.tate tentac1e!3. • • Sarsia tubu10sa

Hydranth with fi.1iform tentacles only • • . • • . . • • . • . 3

3. Filiform tentacles scattered. • • Gordy1ophora caspia

4.

Filiform tentacles i.n one or more di.stinct whorls • •

Tentacles in two clearly distinct whorls •••

Tentacles i.n a single whorl

• . 4

· . 5

• • 6

5. Free medusae formed • • • Ectop1eura dumortieri

Fixed gonophores formed, apical processes of gonophores
laterally compressed..•.•.••.•Tubulatia crocea

6. Hydranths arise singly from a stolona1 mat, perisarc
forms rough spines, gonophores producing
sporosacs •.••.•••••••.Hydractinia echinata

Hydranths arise singly from a sto1ona1 mat, perisarc
forms smooth spines, gonophores producing free
medusae . • • • • . • • • . • • • • • Podocoryne carnea

Colony erect, branched; zooids protected by thick peri.sarc,
no spines . • • • •. •••.• Garveia franciscana

7. Hydrothecae free from stem, supported on a pedicel. •

Hydrothecae adnate on stem.

• . 8

.16

8. Hydrothecae saucer-shaped, not capable of covering
hydranth..•.••.•..••.•••Ha1ecium gracile

Hydrothecae capable of coving hydranth. . •. 9

9. Hydrothecae campanu1ate, operculum absent . .10

Hydrothecae turbinate or cylindrical, operculum present ••• 1.5
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10. Hydrothecal margin wavy; colony generally 15 - 20 em long;
many branches, branches alternate; stem dark brown
to black; hydrotheeae 585 - 660 u long •• Obelia longissima

Hydrothecal margin smooth, entire •

Hydrothecal margin with distinct, si.mple teeth.

Hydrothecal margin wi.th distinct, bicuspidate teeth •

11. Colony small, 15 mm., unbranched or with a few small
branches. • • • • . • • • • . • •• Eulaomedea angulata

Colony large, 15 cm., branches numerous; hydrothecae
285 - 420 u long. • • • . . .Obelia connnissuralis

12. Creeping stolon giving rise to pedicels up to 2 cm high;
pedicels typically branched; hydro thecae 750 '-
1050 u long • • • • • • • . • . . . • . Clytia edwardsi

• .11

• .12

• .13

Colony erect, pedicels shorter than hydrothecae; hydrothecae
395 - 660 u long. . . • • • • .~onothyraea loveni

13. Colony large, stem fascicled; lower branches also
fascicled; colony with hydrothecae in nodes of branches
. • • • . • • • • • . . • ,Hartlaubella gelatinosa,

Colony smaller, never with hydrothecae in nodes of
branches. . • • • . . •

14. Colony only a few cm, hydrothecae 360 - 385 u long.
• . . • . .Obelia bicuspidata

Colony generally 5 cm long; hydro thecae 480 - 560 u
long. . • • • • • • . . . .Obelia longicyatha

15. Stem divided into short, cylindrical internodes by
irregularly spaced indentations; opercular facets
with a defini.te base. • . • • . . . .Lovenella gracilis

Opercular facets without distinct base; pedicels
annulated throughout. . . . • • .CampanuliI!~ spp.

16. Nematothecae present, hydrothecae arise from only one
side of stem and branches •••.• Schizotricha .tenella

Nematothecae absent, hydro thecae alternate on opposite
side of stem and branches . . . . . Sertularia argentea

• .14
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Additional species which may be found in Delaware waters:

Moe:dsia lyonsi Boulepger, 1908
Ha1ocordy1e

u

disticha (Go1dfuss, 1820)
Linvillea,agassizi. (McCrady, 1857)
Zanc1eacostata Gegenbaur, 1856
Turritopsis nutricu1a McCrady, 1856
Garveia ceru1ea (Clarke, 1882)
Proboscidacty1a.ornata (McCrady, 1856)
Eudendrium album Nutting, 1898
E. ramosum '(Linne, 1758)
Obelia .genicu1ata (Linnaeus, 1758)
Dynamena cornicina McCrady, 1857
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Key to the Scyphozoa of the Delaware Bay Regi.on
For terminology, see Plate 3.

1. Small, broadly bell-shaped, with 8 marginal clusters
of tentacles, lives attached to algae • • • • • • •
• . • • • • • • • • • • • • • Craterolophus convolvulus

Large, unattached, pelagic. • • • •• .• .6 • • • • • • • • . • 2

2. Oral arms fused, no marginal tentacles. Rhopilema verrilli

Oral arms not fused, marginal tentacles present . • • • • . . 3

3. Bell flat, many short marginal tentacles ••AuI'elia§;urita

Bell. deep, marginal. tentacles long••••• . . . . .. . . . . 4

4. Marginal tentacles single • • • . ~hrysaora quinquecirrha

Marginal tentacles arranged i.n 8 subumbrellar clusters. •
• • • • • • • • •• e. • • • • • • • • • • Cyanea capillata
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Key to the Anthozoa of the Delaware Bay Region
For terminologYt see Plate 3

1. Colonial t with hard exoskeleton or endoskeleton • • .

SolitarYt no skeleton present •

2

. 3

in

2. Colony highly branched t usually orange or purple t polyps
borne on the sides of endoskeletal axis • . • • • . .•
. . • • . • • • • • • • Leptogorgia virgulata

Colony compact t calcareous t truly "coral·-like"
. . . . • • . • . • . • Astrangia danae

3. Without flattened base; tube-dwelling; body pink in life;
tentacles in two whorls .. . Cerianthus americanus._-----

With flattened base; no tube t but may be buried
sediment; color various . . . ..•..

4. Flattened base attached to pebbles or shell t body buried
in sand or mud with only tentacles exposed t body white
• • • • . . • • • . •. .•.•. .?agartia modes~~

.. 4

Attached to hard surface, not buried t

posed t body colored • . • • • . • .
body well ex-

• . • • • 5

5. Body usually with distinct t vertical orange lines t

usually a trace of these lines after preservation t

column dark green when live • . • Aiptasimorpha1:.uciae

Body pale translucent pinkish t to orange or brown .

6. Column 3 or more times taller than wide, about 40-60
tentaclest body translucent pink when live t opaque
when preserved. • . • . •• ••. Diadumene leucolena

Column less than 2 times higher than wide t about 1000
tentacles t body usually a dark brown. .!1etEidium seni!~

Additional species which may be found in Delaware waters:

Edwardsia leidyi. Verrill t 1898
Nematostella vectensis Stephenson t 1935
Peachia para;it~-~Agassiz t 1859)

. . 6
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Part III. PLATYHELMINTHES AND RHYNCHOCOELA

Phylum P1atyhe1mi,nthes: Body dorsoventrally flattened; digestive
cavity, ifpresent, w:f.thsingle opening, no anus;
ganglia anterior.

Class Turbe11aria;most1y free-living; epidermi,s cili.ated,
at least on ventral surface; digestive system
inco1llp1ete, mouth located' mid-ventra1ly.

Order Tric1adida: intestinal tract divi.ded into three
main branches, one anterior and two posteri,or;
plicate pharynx; protonephridia arranged in
lateral networks; marine, fresh-water, and
terrestrial.

Family Bdel10uridae
Bde110ura candida (Girard, 1850)

Order Po1yc1adida: in,testinal tract centrally located
with many hi,gh1y branched diverticulae;
pharynx plicate; eyes numerous; exc1us:i.ve1y
marine.

Family Sty10chidae
Stylochus e11ipticus (Girard, 1850)

Family Leptop1anidae
Eup1ana gracilis (Girard, 1850)
Notop1ana atomata. (Mull,er, 1776)
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Phylum Rhynchocoe1a; elongate, unsegmented, worm~like; ectoderm
d.liated;with an eversible proboscis situated dorsal
to the alimentary tract; perivisceral body cavity not
present, the spaces being occupied by parenchyma cells;
anus present; blood system present; gonads simple,
repeated, sexes separate.

Class AnopIa: proboscis unarmed; mouth posteri.or to brain;
central nervous system beneath the epidermis.

Order Paleonemertini: body wall generally with two
muscle layers; if three layers are present,
the innermost and outer most layers are
circular.

Family Tubu1anidae
Tubulanus pellucidus (Coe, 1895)

Order Heteronemertini: body wall of three muscle
layers (note: outer longitudinal, middle
circular, inner longitudinal); cerebral
and cephalic organs present.

Family Lineidae
Zygeupolia rubens (Coe, 1895)
Micrura rubra Verrill, 1892
Cerebrat~lacteus (Leidy, 1851)

C1assEnopla: proboscis armed or unarmed; mouth anteri.or to
brai.n; central nervous system internal to body
wall muscles.

Order Hoplonemertini: proboscis armed with one or
more stylets; i.ntestine with lateral
diverticula.

Fami.1y Carcinonemerti.dae
Carcinonemertes .carcinophila (Kolli.ker, 1845)

Family Tetrastemmatidae
Tetrastemma elegans (Girard, 1852)

Order Bdellonemertini: probosc:is unarmed;
i.ntestine does not have di.verticula;
parasitic wi.th posterior adhesive di.sc.

Family Malacobdellidae
Malacobde11a grossa (Muller, 1776)
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Key to the Platyhelminthes of the Delaware Bay Region
(Modified from Bush, 1964)

For terminology, see Plate 4.

1. Intestine with three main branches, one anterior aIld two
posterior; single local species commensal on Limu1us. '.
Tricladida. • • • • • • •• Bdelloura candida

Intesti.ne with many large branches •• • POLYCLADIDA • • 2

2. With tentacles, body broadly ellipti~al, of various
shades of cream yello.w, gray, or brown. • • • • •
• • • • • • • • • • • • .Stylochus ellipticus

Tentacles absent. • . . . • • .3

3. Body yellowish to gray-brown,
usually 4 or 5 on each side
and 2 eyes close together a
row . . . .

8-12 mm. long, cerebral eyes
in a row running 1engtl1wise,
little posterior to each
• • • • • .Eup1ana gracilis

Cerebral eyes in 4 conspicuous c1usters.Notop1ana atomata

Additional species which may be found in Delaware waters:

various members of the Orders Acoe1a, Allococoela, and
Rhabdocoe1a

Bdellourapropingua Wheeler, 1894; on Limulus
Syncoelidfum pellucidum Wheeler, 1894; on Lfmulus
Coronadena .mutabilis (Verrill, 187.3); free-living
Hoploplana. ingui1ina (Wheeler, 1894); in Busycon

canaliculatum, possiblyUrosa1pinx cinera
Sty10chus zebra (Verrill, 1882); with herm.t crabs,

in empty Mercenaria shells
Probursa veneris Hyman, ·1944
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Key to the Rhynchocoela of the Delaware Bay Region
(Modifi,ed from McCaul t 1963)

For terminologYt see Plate 4.

Living commensally in Mercenar1a mercenaria
(the hard clam) • • • • • • • • • • Malacobdella grossa

Living on the gi,lls or egg masses of the
blue crab tCallinectes sapidus. • • • • • • • • • • • •
• • • • • • • • • • • • • •Carcinonemertes carcinophila

Free living . . . . . . . • • 2

2. Ocelli present; cephali,c grooves lacking; 15-20 mm
long • . • • • • Tetrastemma elegans

Ocelli absent • 3

3. Cephalic grooves lacking. •

Cephalic grooves present •• . . . . .
· 4

• 5

4. Body rounded in cross-section t thicker anteriorly
•••••••••••.••••••Tubulanus pellucidus

Body flattened; head long, cylindrical.
• • • • • • • • • • Zygeupo1ia rubens

5. Color reddi.sh; head rounded anteriorly•••.Micrura ,Eubra

Color cream white to salmon-pink; head slightly spatulate;
body long, generally about 300 mm t may exceed 4
meters. • • • • • • • • • • • • • .Cerebratulus lacteus

Additional spedes which may be found i,n Delaware waters:

Lineus bicolor Verri1l t 1892
Micrura.!eidyi (Verril1,1892)
fimphiporus ocraceus (Verrill, 1873)
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Part IV. ANNELIDA AND SIPUNCULIDA

Phyl um Annelida: Well developed metamerism; spac.i.ous, com
partmentalized coelom; surface sometimes annulated
as well as segmented; well-developed system of circular
and longitudinal muscles; some groups show high
development of locomotory appendages.

Class Po1ychaeta: Generally possess many setae; have a distinct
head part; parapodia or modified parapodia
on nearly all segments; possess a diversity of gill
and tentacular structures. There are two orders
usually recognized in the Polychaeta: the
Errantia and the Sedentaria. Since these orders
represent a spectrum of free living species to
relatively immobile ones, they are arbitrary and
probably do not reflect any true phylogenetic
relationships.

Family Ampharetidae
Asabel1ides .ocu1ata Webster, 1879
~iola ~rayi Pettibone, 1953
Melinna macu1ata Webster, 1879

Family Arabellidae
Arabella irico1or (Montagu, 1804)

Family Arenicoli.. dae
Arenico1a cristata Stimpson, 1856

Family Capite1lidae
Capitella capitata (Fabricius, 1780)
Heteromastus filif~rmis (Claparede, 1864)
Notomastus 1atericeus Sars, 1851

Family Chaetopteridae
Chaetopterusyariopedatus (Reiner, 1804)
Spiochaetooterus £culatus Webster, 1879

Family Cirratulidae
Cirrifor:mia .filigera (Delle Chiaje, 1828)

FamEy Eunicidae
Marphysa sanguinea (Montagu, 1815)
M. belli: (Audouin and Milne - Edwards, 1833)



40

Family Glyceridae
Glycera americana LeidYt 18.55
G. eapitata Oersted t 1843
G. dibranchiata Ehlers t 1868
G. 'robusta Ehlers t 1868

Family Goniadidae
Glycinde solitaria Webster t 1879

Family Hesionidae
Gyptis vittata Webster and Benediet t 1887
Podarke obscura Verrill t 1873

Family Lumbrineridae
Lumbrinereis fragilis Muller t 1776
L. tenuis Verrill t 1873

Family Maldani,dae
~enella torguata (LeidYt 18.55)
Maldane sarsi Malmgren t 1865
~~psis ~longata (Verrill t 1873)

Family Nephtyi,dae
Nephtys bucera Ehlers t 1868
N. pieta Ehlers t 1868

Family Nereidae
Laonereis culveri (Webster t 1879)
Nereis (Neanthes) succinea (Frey and Leuckart t 1847)

Family Onuphidae
Diopatra cuprea. (Bose t 1802)

Family Opheliidae
Ophelia bieorni~ Savigny t 1818

Family Orbi,niidae
Seoloplos (Seoloplos) armiger (0. F. MUler t 17'76)
S. (~.) fragilis (Verrill t 1873)

Family Oweniidae
Owenia fusiformis Delle Chiaje t 1844

Family Pectinariidae
Peetinaria (Cystenides) ,gouldii. (Verri,llt 1873)

Family Phyllodoeidae
Eteone heteropoda Hartman t 19.51
E. lactea Claparede t 1868
Eumida~nguinea (Oersted t 1843)
Paranaitis speeiosa (Webster t l8HO)
Phyllodoee (Anaitides) ~nae Webster t 1879
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Family Polynoidae
Harmothoe (Lagisca) extenuata (Grube, 1840)
FL. imbricata (Linne, 1767)
Lep'idametria .commensaJlis Webster, 1879
Lepidonotus sublevis (Verr:i.ll, 1873)

Family Sabellar:Udae
Sabel1aria vulgaris Verd.ll, 1873

Family Sabellidae
Potami11a ne~cta (Sars, 1851)
Sabella microphthalma Verrill, 1873

Family Serpulidae
!!y§roides (Eupomatus) .£!anth~~. (Verrill, 1873)

Family Sigalioni.dae
Sthenelais limicola (Ehlers, 1864)
Sigalion arenicola Verrill, 1879

Family Spionidae
Polydora .!igni Webster, 1879
P. websteri Hartman, 1943
Prionospio heterobranchia Moore, 1907
Sco1ecolepides viridis (Verrill, 1873)
Spiophanes bombyx (Claparede, 1870)
Streb1ospio benedicti Webster, 1879
Paraprionospio pinnata Ehlers, 1901
Scolelep is squamata (Muller, I 789)

Family Syllidae
Auto1ytus cOEEutus. Aga~siz, 1863
Brania.c1avata (Claparede, 1863)
Parapionosyllis longicirrata (Webster and Benedf.ct, 1884)
Exogone dispar (Webster, 1879)

Family Terebellidae
Loimia medusa (Savigny, 1818)
'Ptsta p~ta (Verrill, 1.873)

Class Oligochaeta: Parapodia absent; setae few; primarily
terrestrial or freshwater, some marine species.

Class H:i.rudinea: The leeches; no setae or parapodia; body
provided with terminal suckers; terrestrial,
freshwater, or marine.
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Phylum Sipunculida: vermiform, unsegmented, coelomate; body
divided into anterior introvert region, and posterior
trunk region; mouth terminal and generally surrounded
by tentacles; annelid type nervous system.

There are no suprageneiic categories.

Golfingia gouldi (Pourtales, 1.851);
free"'living; 300 mm long

Additional species which may be found in Delaware waters:

Phascolion strombi (Montagu, 1804); lives
in mollusc shells and polychaete tubes;
25 nnn1ong.
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Key to the Families of Polychaeta
(Modified from Hartman, 1961;

Selected keys from Pettibone, 1963; Smith, 1964)
For termi.nology, see Plates 5 - 8.

1. Dorsal surface more or less covered wi.th scales (elytra)
or hairs, or overlai.n by a thick felty layer. . 2

Dorsal surface not covered w:i.th scales, hatr, or felt • • 4

2. Dorsal surface more or less covered by felty layer that
covers elytra; sea mi.ce . . . • . • . . . .APHRODITIDAE

Dorsal surface more or less covered by elytra only. .. • 3

3. Elytra and dorsal cirri alternate on anterior segments, but on
the posterior segments elytra are present on all segments
and entirely replace cirri. • . . . . . . . SIGALIONIDAE

Elytra and dorsal cirri alternate regularly from the 4th to
about the 23rd segment; thereafter each 2 elyt'ra are
followed by a dorsal cirrus . • . • • . • • .POLYNOIDAE

4. Anterior end with long, strong spinous setae, not forming
operculum, but projecting forward and concealing
prostomium. . . • . • • • • • • • • • • FLABELLIGERIDAE

Anterior end completely concealed by chttinous spines
forming operculum . • • • • • • . . • . • • . . • • • 6

Anterior end completely concealed by branching tentacles.. 5

Anteri.or end more or less completely covered by many long
filamentous outgrowths. . • . . • • • . . . . . . • .. . 7

Anterior end otherwi.se; prostomium generally not conceal.ed. . 9

5. Thoracic membrane well developed to absent; operculum usually
present; in calcareous tubes. . • . • .. .SERPULIDAE

Thoracic membrane H.ttle developed or absent; no operculum;
in sandy or silty mucus tubes. . • . .SABELLIDAE

6. Thorax wi.th 2 pai.rs of pectinate branchiae; caudal appendage
annulated and with setae; operculum formed of single
series of a few large spines; construct solitary,
conical tubes open at both ends • • • • . PECTINARIIDAE
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Thorax without pectinate branchiae; caudal appendage smooth;
operculum formed of 3 Virhorls of numerous closely spaced
spines; constructs masses of sandy tubes cemented
together. • • • • . • . • • • • • . • • . SABELLARIIDAE

7. Filamentous outgrowth$ present anteriorly and conti.nued
along sides of body; body not divided into 2 distinct
regions • • • • • • • • • • • • • • • • . CIRRATULIDAE

Filamentous outgrowths concentrated on anterior region;
body usually with 2 distinct regions. • • • • • . •• • 8

8. Tentacles retractile into mouth, leaving branchiae exposed
and extending over anterior end; prostomium often clearly
visi.b1e .•••••••••••.•••AMPHARETIDAE

Tentacles not retractile into mouth; prostomi.um and branchiae
usually not vi.sible except by lifting tentacles away;
branchiae, when present, dorsal •••...TEREBELLIDAE

9. Prostomial palpi long, prehensile, and tentacular, sometimes
accompanied by pair 6f minute anterior antennae ••.•••10

Prostomial palpi short, usually fleshy, or absent; anterior
tentacles various. • • . • . • • •• • ••••••••11

10. Body divisible into 2 or more regions, each markedly di.fferent
from the others • • • • • • . .CHAETOPTERIDAE

Body not divisible into regions, although sometimes single
anterior segment i.s specially modified. • • . SPIONIDAE

11. Prostomium not ci.1iated, wi.thout tentacles, although occasion
ally with lobed, flaring membrane; body with many more
than 15 segments. • • • • • • • • . • • • • • . . .12

Prostomium wi.th tentacles, which may be mi.nute. .19

12. Anterior end, or both ends, flat; at least anterior segments
elongate. . • • • • • . • • • • . • .13

Anterior and posterior ends pointed or rounded; segments
usually not elongate. • • • • • •. . .. ~ •••14

13. Anteri.or end forms a flat plaque; posterior end terminates in
plaque with or without cirri; segments very long,
segmental grooves nodeli.ke; bamboo worms•••MALDANIDAE

Anterior end wi.th flat lobed membrane • • • • • OWENIIDAE
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14. Proboscis provided with dark, chitinous .1ay7pieces; body
smooth, elongate, cylindri,cal, resembling an earthworm;
parapodia weakly developed, or at most~ simple lobes;
dorsal and ventral cirri often tiny • • . • • • •• • .15

Proboscis without chitinous jaws; form variable; body more
or less divisible i.nto regions. • • • • • • • • • • .16

15. Parapodia provi,ded with hooded hooks and poi.nted setae;
prostomium without eyespots •. • • . • .LUMBRINEREIDAE

Parapodia wi.th only pointed setae; prostomi,um with or
without eyespots. • • • • • • • • • • ARABELLIDAE

16. Thorax with palisaded ranks of neurosetae; dorsum sometimes
more or less completely concealed by overlapping,
cirriform branchiae • • • • •• • • . .ORBINIIDAE

Thoracic neuropodia wi,thout pali,saded ranks of setae. • . • .17

17. Body consisting of 3 regions, an anterior and a posted,or
without branchiae, and a median region with conspicuous
branchi,ae • • • • • • • . • • • • . • • • •ARENICOLIDAE

Body consisting of 2 regions which are not easily di,stin-
guishable from each other . • . • • • • • . .18

18. No uncini; all setae slender, pointed; body eel-like, broad,
or short and grub-like; some with lateral eyespots;
segments usually closely multiannulate. • • .OPHELIIDAE

Some parapodi.a with uncini, body slender, sometimes very
long and fragile; without lateral eyespots.CAPITELLIDAE

19. Prostomium wi,th minute tentacles, whi.ch are usually incon
spi,cuous unless rendered conspicuous because of reduced
size of head; prostomium usually reduced in si,ze, or if
large, partly concealed by first few segments of body ••• 20

Prostomi,um with tentacles more or less conspicuous. • • • • .22

20. Prostomium quadrate or subcircular; anterior part with two
pairs of small antennae; wi.th branchi,a-like structures
in the form of a recurved cirrus between two rami. of
parapodium. . . • • . . • • • • . . • . • . .NEPHTYIDAE

Prostomium pointed, provi.ded with 4 ti.ny tentacles in a
cross at the ti,p; proboscis large, stout, cylindrical,
terminating distally in dark, chiti,nous jaw pieces••••• 21
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Parapodia similar throughout, either all uniramous or all
biramous; distal end of probosci.s wi.th four
jaws. . • . • • • • . • • •GLYCERIDAE

Parapodia uniramous in anterior part, biramous and larger
in posterior part of body; distal end of pfobosciswith
many small black jaw pieces •• ••..•GONIADtDAE

22. Palpi. present, sometimes globular and obscure • • . . .23

Palpi absent; parapodia uniramous, dorsal cirri often large,
foliaceous, glandular, sometimes resembling the elytra
of a polynoi.d; proboscis cylindri.cal, with soft papillae
in specHic patterns. . . • • • . • • • • PHYLLODOCIDAE

23. Palpi slender, pointed, biarticulate; prostomium with 3
tentacles • • • • • • • • • . • • . . • . • . HESIONIDAE

Palpi fleshy and forwardly directed; usually biarti.culated
and prominent • • • •• ••..•• • • • • • • .24

Palpi short and globular, not especially promi.nent.. ..25

24. With an unpai.red median prostomial antenna, with or without
paired peristomial tentacles; parapodia uniramous; dorsal
ci.rri often beaded; barrelet of proboscis usually visible
through body wall .•..•..••....••SYLLIDAE

With paired prostomial tentacles and peristomi.al cirri;
parapodia bi.ramous; almost never with beaded cirri;
proboscis with paragnaths and jaws. . • . • • •NEREIDAE

25. Palpi globular, obscure, giving prostomium a bilobed
appearance; ei.ther I, 3, or 5 prostomial tentacles;
pharynx with chi.tinized, paired mandibles and maxillae
. . . . • . . . . . . . • . . . . . . • ElJNICIDAE

With 7 prostondal tentacles, of which anterior pair are
small and simple, and the other 5 large with thickened
annulated bases; in addition usually a pair of small
dorsolateral peristomi.al cirri; pharyngeal maxillae
not complet~ly paired • • • • • • • . • • • • ONUPHIDAE
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AMPHARETIDAE

1. Dorsal hooked setae behind branchiae; ventral collarette
present; abdominal region long about 50 segments. • • •
. • • • • • • • • • • • . . • • .Melinna maculata

Dorsal hooked setae wanti.ng; ventral collarette absent;
abdominal regi.on shorter, 13-25 segments. . . • 2

2. Paleae few, delicate; thoracic setigers 17; setae long;
abdominal segments 22-25. • •. •. Hypaniola grayi

Paleae wanting; thoracic setigers 14; setae shorter;
abdominal segments 13 • • • •. Asahellides oculata

ARABELLIDAE

Parapodia lacking heavy proj ecting acicular setae; pros-·
tomium with 4 eyes in posterior row, mandibles well
developed . • • • . • • • • • • • • • Arabella iricolor

ARENICOLIDAE

Midregion wi.th 11 pai.rs of dorsal red branchiae, body
thick, dark green to brown, rare. • .Arenicola cristata

CAPITELLIDAE

1. Capi.llary setae restricted to first .5 setigers. . . · · ·. . . . . . . . . Heteromastus filiformis

Capillary setae not restricted to first 5 setigers. · · · . . 2

2. Capillary setae on first 7 seti.gers . .Capitell~ capitata

Capi.1lary setae on first 11 setigers. . . . . . . . · · ·. . . . . . . . . . . . . . Notomastus latericeus
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CHAETOPTERIDAE

Tube long,chiti.nous, annulated, buried vertically in the
sand, body thin, with 2 very long ciliated, grooved
palps • • • • • • • • • • • • Spioc:.haet()pterus. c>ctilatus

Tube U-shaped, opaque, openi.ngs narrow, body large, with
2 short fili.form palps. • • • Chaetopterus .variopedatus

CIRRATULIDAE

Paired palps lacking; branchi.al filaments 1/3 or more of
body length, large species occurs in silt-clay. • • • •
• • • • • • • • • . • • . . • • • .Cirriformia filigera

EUNICIDAE':

1. Branchi.aebegin on about setiger 20 (10-40), extending over
a long region of body, with 1-8 filaments per
branchia. • • • • • • • • . • • • . .Marphysa sanguinea

Branchiae begin on seti.gers 12-15, relatively few in
number (12-21 pairs) with 7-19 filaments per
branchia. • • • • • • • • . • • • • • • Marphysa .bellii

GLYCERIDAE

1. Parapodia with a single postsetal lobe and 2 unequal
presetal lobes, globular dorsal cirri. on dorsolateral
body wall, well above the parapodia, without branchiae
• • . • • • • . • • .. • •••.• Glyce!~ _capitata.

Parapodi.a with 2 presetal and 2 postsetal lobes, globular
dorsal ci.rri. at dorsal base of parapodia, with branchi.ae. • 2

2~ Branchiae di.gi.tate or fi.ngerlike lobes, retractile into
grooves posterior to bases of notopodia (often retracted _.
look for groove). . . • . . • • . . . Glycera 2-.mericana

Rranchiae not retractile or multilobed. • • '3
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3. Branchiae conspicuous as elongate dorsal and ventral
lobes of parapodia. . . • . . . . .Glycera dibranchiata

Branchiae blister-like. .

GONIADIDAE

Glycera robusta

Proboscis without chevr()ns~ provided throughout with sharp,
pale teeth as in a molluscan radula, neurosetae compound
sp:inigers only. • • • . • . • . . . •Glycinde .solitaria

HESIONIDAE

Tentacular cirri 6 pairs; color dark, epifaunal . . . . .
• . • . • . • • • • • • . • Podarke obscura

Tentacular cirri. 8 pairs; color light~ apparently
infauna1. . • . • . • • . • . • • . Gyptis yittata

LUMBRINERIDAE

Acicula black~ setae wi.th dark bases.Lumbrineris fragilis

Aci.cula yellow, setae pale to yellow, posteri.or parapodia
with postsetal lobe elongate, often erect • . • • . . .

•Lumbrineris tenuis

MALDANIDAE

1. Anus wlthin a funnel shaped structure, wlth deep membranous
collarette on fourth setigerous segment; 18 setigerous
segments; two color phases; pale with red nodes or
green in mud. • . . . • . . . • . . Cly:nJ;enella to.E9.uat~

Anus associated wi.th (dorsal to) an obli.que structure . . • . 2

2. Anus dorsal to anal disc; anal segment forms a spatulate
lobe dorsally and funnel-like concavity ventrally;
anterior end speckled wi.th black or dark purple; mud
tube. • • • . . • . • • • . . . • .Maldanopsis elongata
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Tail formed by an obli.quely truncated flat oval plate
with short lateral marginal incisions • • Maldane ~arsi

NEPHTYIDAE

Dorsal (branchial) cirrus with enlarged lobe at base,
ventral tentacular ci.rri. lateral and continuous wi.th
widest part of enlarged tentacular (first) segment. • •
. . . . . . . . . .. . . . . . . . . . .Nephtys ,bucera

Dorsal cirrus lacking enlarged lobe at base, ventral
tentacular c:i.rri anterolateral, anterior to wi.dest part
of enlarged tentacular segment••.•.• Nephtys .E.icta

NEREIDAE

Proboscis only with soft papillae, found i.n oligohaline,
shallow areas • • • • . • • • . • • .Laeonereis culveri

Proboscis with'well developed paragnaths, notopodia with
3 conical Iigules, widespread •••.. Nereis succinea

ONUPHIDAE

Branchiae strongly spiraled, begInning on setigers 4 or
.5 • • • • • • • • • • • • • • • • • • • Diopatra cuprea

OPHELIIDAE

Body rounded anteriorly; ventral groove posteriorly;
branchi.ae begin setiger 11 or 12. . . •2.P.heli~, .Qicornis

ORBINIIDAE

Wi.th interramal cirri on anteri.or abdominal segments, a
notched or incised subpodal lobe.•.S.coloplos fragilis

Without interrama1 cirri., thoracic neuropodia usually with
crotchets ending in blunt tips in addition to numerous
neurosetae ending in capillary tips • Sco1oplos armiger
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OWENIIDAE

Prostomium with a slashed branchial membrane; tube di.s
tinctive, with.a dense coating of flattened sand grains
and bi.ts of shell set in overlapping fashi.on like shingles;
• • • . • • • • . • • • • • • • • • • Owenia fusiformis

PECTINARIIDAE

Uncini with major teeth in single seri.es; shorter noto
podial setae strongly incised; tubes constructed of
very fine, light~·colored sand grains. Pectinariagouldii

PHYLLODOCIDAE

1. Tentacular ci rri. 2 pairs. .

Tentacular cirri 4 pairs.

. 2

3

2. Segment 2 with ventral cirri only, lacking setigerous lobe,
tentacular cirri unequal, ventral pair 2-3 times longer
than dorsal pair••.••..•.•.•• Eteone lactea

Segment 2 with setigerous lobe and setae well developed
tentacular cirri. subequal . •• • Eteone. heteropoda

3. Prostomium lacking median antenna . 4

Prostomium with median antenna,
with lobes subequal, rounded,

neuropodi.a hi.lobed di.stally
color variable in life. .

..•Eumida sanguinea

4. Color solid green in life, brown in alcohol; proboscis
seldom everted, associ.ated with oyster beds or mud
bottom, prostomium suboval, body stout and short, dorsal
ci.rribroadly ovate, asymmetrical . Paranaitis speciosa

Color i.n distinct pattern, dorsum with wide spindle-shape
dark transverse bars, :proboscis with papillae coveri.ng
base, except middorsally, in close-set cross hatched
pattern, proboscis often everted, associated with sandy
bottom. • • • • • • • . ..• • . . • • Phyllodoce arenae
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POLYNOIDAE

1. Lateral antennae terminal on anterior extensions of the
prostomium, lacking di.stinct ceratophores, elytra
12 or 23+ pairs • • • • • • • • • • • • • • • •• ••• 2

Lateral antennae ventral to median antenna, ceratophores
variably distinct, elytra 15-16 pairs • . • • . • • • • • • 3

2. Segments numerous (50+); elytra 23+ pai.rs; commensal with
terebellids, elytra smooth lacking tubercles and
fringes of papillae. • • • • • Lepidametria .commensalis

Segments few (26); elytra 12 pairs; not commensal with
terebellids, all notosetae with capillary tips, elytral
tubercles ti.ny, widely spaced. • • Lepidortotus sublevis

3. Anterior pair of eyes anteroventral, not visi.ble dorsally
• • . . • • • . • . • • • • • . • • Harmothoe imbricata

Anterior pair of eyes anterolateral, visible dorsally,
elytra with microtubercles and nodular to spiny
macrotubercles. • • • • • • . • • • Harmothoe extenuata

SABELLARIIDAE

Middle row of opercular paleae not concealing inner row;
i.nner paleae elongate, outer paleae with many serrations
distally, common, forms reef-like masses. • • • .• • •
• • • • • • . • • • • • • . . • • . Sabellaria vulgaris

SABELLIDAE

Two irregular rows of eye-spots on branchial filaments;
collarette bilobed, wi.dely separated mid-dorsally,
deeply notched mid-ventrally; body short and thick. . .
· . . . • • . . • . . . . . . • • Sabella microphthalma

No eye-spots on branchial filaments; collarette bi.lobed,
deeply notched mid-dorsally sUt mid-ventrally••...
• • • • • • • • • • • • • • • • • • .Potamilla neglecta
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SERPULIDAE

Calcareous tube t coiled sini.strally; operculum a two
tiered structure on a smooth penduncle; commo~tube

attached for most of length • • • • •Hydroides. dianthus

SIGALIONIDAE

1.. Prostomium with median antenna; elytra thi.n, translucent t
delicate t smooth, without microtubercles ••••••••
• • • • • . • • • . • • • . • • • • Sthenelais limicola

Prostomium without median antenna; elytra with fringe of
pinnately-branched papillae on external border. • • • •
• • • • • • • • • . • . • . • • • • •Sigalion .arenicola

SPIONIDAE

1. Fifth setiger wi.th heavy, retractable setae . • (Polydora) • • 2

Fifth setiger unmodi.fi.ed.

2. Median occipital antenna present; caruncle well developed;
branchia present on about 14 segments; tubes mud-mucoid,
on soHd substrates • . • • • . • • • • •.Polydora ligni

Median antenna 1acki.ng; caruncle abruptly terminated;
branchi.a on about 100 segments; boring in bivalve shells,
especially those of live oysters. • . Polydora websteri

3. Prostomium acutely pointed, neuropodial lamellae bi.lobed
posterior1Yt with neurosetae and hooks between the
lobes t occurs in shallow sandy area.Scolelepis squamata

• 3

4.

Prostomi.um conical, rounded or truncate . .

Prostomium T-shaped (with latera], horns). •

• • 4

. 5

Prostomium truncate or rounded but lacking lateral horns. • . 6

5. Branchiae absent; tube fi.rm, of sand; in shallow, sandy
areas meso--to polyhaline t small, whitish speci.es•..•
• • . . . • • • • . • • • . • . . . . Spiophanes bomby~
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Branchi.ae on first setiger to 1/2 to 2/3 of body; tube
fragile; seldom noticed; in sandy-mud and detri.tus,
most common in oli.gohaline areas, dark green body with
red branchi.ae • • • • • • • • • •Scolecolepides viridis

6. Branchiae 1 pair; sed.ger 2 with dorsal collar. • • •• •
• . . • . • • • • • •• • • • Streblospio benedicti

Branchiae 4 pairs; prostomi.um snout-·like, bordered by flap
like lobes of peristomium; medium si.zed estuarine
species with green, pi.nnate branchiae • • • • .
• • • • • • • • • • • • • • • • .Paraprionospio pinnata

Branchi.ae 5 pai.rs; pos terior pai.r of eyes crescentic; i.n
sand near shore . • • . • • • Prionospio heterobranchia

SYLLIDAE

1. Body minute, thread-H.ke, antennae tentacular and dorsal
ci.rri short, fusiform or subulate, tentacular cirri
1. pai'r . . .. . . . . • • . • • '• . • . • . • • . . .. 2

Body larger, antennae tentacular and dorsal cirri longer,
filiform or clavate; tentacular ci.rri. 2 pairs, ventral
cirri. lacki.ng, sexual stolons produced singly, with head
usually forming between setigers 13 and 14 ( 1) body
colorless or w.1.th dusty longitudinal stripes. • • • • •
• • • . • • • • • • • • • • • • . • .Autolytus cornutus.

2. Tentacular cirri 2 pairs, t'limilar to antennae and dorsal
cirri; prostomium wi.th pal.r of minute eye spots in
addition to 2 larger pairs••••••••Brania clavata

Tentacular cirri. 1 pair; similar to dorsal drri; palps
fused on basal th:l.rd; body smooth lacking papi..l1ae;
median and lateral antennae slightly longer or subequal
to palps, prostomium suboval, length 5 mm . . . • • • .
· • • • • • • • • • . • • •Parapionosyllis longicirrata.

Tentacular cirri 1 pair, rudimentary, smaller than dorsal
cirri.; palps fused dorsally • • •• •Exogone dispar

TEREBELLIDAE

1. Fi.rst palr of branchiae larger; lateral buccal lobes
large . • • . • • . • • • • • • • .• Loimia medus~
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Branchiae arborsecent, wi.th large main trunk, green, sub-
equal • . . • • • • • • • • • • • • Pista pa1mata

Additional species which may be found in Delaware waters: .

PILARGIIDAE
Ancistrosy11is hartmannae Pettibone, 1966
!. jonesi PetUbone, 1966
Cabira incerta Webster, 1879
S~ra tentacu1ata (Treadwell, 1941)
S. wassi Pettibone, 1966

NEREIDAE
Ceratonereis irritabilis (Webster, 1879)
Nereis arenaceodonta (Moore, 1903)
!i. gr~yi Pettibone, 1956
B.. pe1agica Linne, 1758
N. virens Sars, 1835
Lycastopsis pontica (Bobretsky, 1872)
P1atynereis ,dumerilii Audouin and Milne-Edwards, 1833

ORBINIIDAE
Orbinia ornata Verrill, 1873
Sco1op1os .riseri Pettibone, 1957
~• .!:obustus(Verrill, 1873)

DORVILLEIDAE
Stauronereis rudo1phi.(Della Chi.aje, 1828)
S. sociabilis (Webster, 1879)
Protodorvi1lea egena (Ehlers, 1913)

SPIONIDAE
DispiQ uncinata Hartman, 1951
R01ydQra commensalis Andrews, 1891
P. hamata (Webster, 1879)
Pri6~o cirrifera (Wiren, 1883)
P. ma1mgreni Claparede, 1868
~co1e.!epis bousfieldi Pettibone, 1963
Spio .filicornis. (0. F. Muller, 1776)
~. setosa (Verrill, 1873)

PHYLLODOCIDAE
Eulalia viridis (Linne, 1767)
Phy11odoce mucosa. Oersted, 1843
Nereiphylla fragilis (Webster, 1879)
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POLYNOIDAE
Gattyana ciriosa (Pallas, 1766)
Harmothoe acanellae (Verrill, 1881)
H. nodosa (Sars, 1860)
LepidonQtussquamatus(Linne, 1758)
~. variabilil~. lVebster, 1879

SIGALIONIDAE
Sthene1ais boa (Johnston, 1873)

GONIADIDAE
Goniada fa1klandica Pratt, 1901
~~lla ,gracilis (Verrill, 1873)

NEPHTYIDAE
Aglaophamus verrilli, (McIntosh, 1885)
Nephtys .incisa Malmgren, 1865
!. magellanica (Augener, 1912)

TEREBELLIDAE
Amphitrite. ornata (Le:idy, 1855)
Lysilla alba Webster, 1879
Pista cristata (0. F. Muller, 1776)
P. maculata Marenzeller, 1884
Polycirrus eximius (Leidy, 1855)
Enoplobranchus sanguineus

APHRODITIDAE
Aphrodita Qastat§;, Moore, 1905

PARAONIDAE
Aricide~ fragilis (lVebster, 1879)
!. wassi. Pettibone, 1965

MAGELONIDAE
~gelona rosea Moore, 1907

SYLLIDAE
Autolytus alexandri (Malmgren, 1867)
A. faseiatus (Bose, 1802)
K. prolifer (0. F. Muller, 1788)
Brania wellfleetensis Pettibone, 1956
Eusyl1is lamelligera Marion and Bobretsky, 1875
Odontosyllis fulgurans Claparede, 1864
Paraprionosyllis manea (Treadwell, 1931)
Sphaerosyl1is .erinaeeus Claparede, 1868
Syllis ,eornuta Rathke, 1843
S. gracilis Grube, 1840
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MALDANIDAE
Clymenella ~ucosa (Andrews, 1891)
C.zonalis (Verrill, 1874)

ARABELLIDAE
Drilonereis filum (Claparede, 1869)
D. lon~ Webster, 1879
Q. magna Webster, 1887

SABELLIDAE
Fabricia sabella (Ehrenberg, 1837)
Potami1la reinformis (Li.nne, 1788)

ONUPHIDAE
Onuphis .£onc'lu1:ega Sars, 1835
Q. eremita Audoui.n and M. Edwards, 1833

LUMBRINEREIDAE
Lumbrinereis acuta Verrill, 1875
L. coccinea (Renier, 1804)
b.. impatiens (Claparede, 1868)

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843

CIRRATULIDAE
Tharyx setige'ra Hartman, 1945

OPHELIIDAE
Travisia .sarnea Verrlll, 1873

CAPITELLIDAE
Notomastus 1uridus
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Capillary Limbate Falcate

SIMPLE SETAE

Multiartlculate Hooded Hook or
Crotchets

Shaft

_Hood Hook
Crotchet

/Homogomph

\

COMPOUNDED OR COMPOSITE SETAE

HOOKS, CROTCHETS OR UNCINI

Polychaefa
PLATE 5
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NOTOSETAE

DORSAL CIRRUS

DORSAL CIRRUS

NOTOPODIUM

V£NTRAL CfR'RtJS

INTERRAMAL CIRRUS

PARAPODIUM
seen from POSTERIOR end

UNIRAMOUS· PARAPODIUM

"SETAE

Neuropodium

VENTRAL CIRRUS

SUBPODIAL~
LOBE

BIRAMOUS PARAPODIUM

VENTRAL CIRRUS
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Part V. PHYLUM MOLLUSCA

Phylum Mollusca: Body generally bilaterally symmetri.cal; chiefly
unsegmented; body soft and covered by a mantle which
often secretes a calcareous shell of one to several
parts; usually provided with a head and ventral
muscular foot; mantle cavi.ty encloses gills or lung
like structures; digestive system complete t coiled
or U-shaped t sometimes w:i.th a radula; fertilizati.on
i.nternal or external; development with larval stages
or di.rect; terrestrial t fresh water or marine.

Class Pelecypoda: Shell a pair of laterally symmetrical
valves, usually with a dorsal hinge and
ligament; paired mantle lobes enclosing
laterally compressed body; usually two pairs
of gills (ctenidia) in mantle cavity; posteri.or
part of mantle modified into siphons or apertures;
feet for burrowing t creeping or absent; larva
a veliger or glochidium t fresh water or marine.

Order Palaeoconcha: Shells fragile, weak toothless
hinge t gaping at both ends; covered by a
polished, hornYt brown periostracum,
primitive group, no near relatives.

Family Solemyaci.dae
.Solemya velum Say t 1822

Order Protobranchi.a: Filaments of each gill arranged
in two divergent rows (protobranch) on
opposite sides of axis; hinge simple or
with similar teeth along hinge (taxodont);
modified labial palps; feet with flat
ventral surface; marine.

Family Nuculidae
Nucula proxima Say, 1820

Family Nuculanidae
Yoldia limatula (Say, 1831)

Order Filibranchia: Gills usually W'-shaped in cross
secti.on, muscles unequal with reduced (or
absent) anted.or adductor and enlarged
posteri.or adductors; often attached by
byssus or cementing agent.



68

Family Arcidae
Anadara ,ovalis Bruguiere, 1792
A. transversa (Say, 1822)
Noetia ponderosa (Say, 1822)

Family .MyHlidae
Modiolus demissus (Dillwyn, 1817)
Amygdalum .E,apyria (Conrad, 1846)
Mytilus edulis. Linne, 1758

Family Pectinidae
Aequipecten .irradians (Lamarck, 1819)

Fami.ly Anomiidae
Anomia. simplex Orbi.gny, 1845

Fami.ly Ostreidae
Crassostrea virginica (Gmelin, 1792)

Order Eulame1li.branchi.a: Gill W-shaped, reflexed
lamellae of each half (demibranch) join
ed at regular intervals by vascular
tissue connections forming enclosed
spaces; two adductor muscles of same size.

Family Astarti.dae
Astarte undata Gould, 1841

Family Leptonidae
Mysella planulata Stimpson, 1857

Family Carditidae
Venericardia borealis (Conrad, 1831)

FamHy Cardiidae
Trachycardium muricatum (Linne, 1758)

Family Veneridae
Mercenaria mercenaria (Linne, 1758)
.~itar morrhuana. (Linsley, 1845)
Qemma gemma (Totten, 1834)

Family PetricoHdae
Petricola. 'p"'holadiformis Lamarck, 1818

Family Te1Hnidae
Tellina. agili.§. Sti.mpson, 1858
T. versicolor (DeKay 1844)
Macdma balthica (Linne, 1758)
]i. tent"a (Say, 1834)



69

Family Semelidae
~bra .aegualis. (Say t 1822)

Family Donaci.dae
Donax fossor SaYt 1822

Family Teredinidae
Bankia gouldi Bartsch t 1890
Teredo navalis Li.nne t 17.58

Family Sangui.no1ari.idae
Tagelus divisus (Splenger t 1794)
T. plebeius. (Solander t 1786)

Family Soleni.dae
Solen viridis SaYt 1822
Ensis directus Conradt 1843
Sii:I'9ua costata (Say t 1822)

Family Mactridae
Spisul~ solidissima (Dillwynt 1817)
Mulinia lateralis (SaYt 1822)
Rangia cuneata (GraYt 1831)

Family Myacidae
Myaarenaria (Linnet 1758)

Family Corbulidae
Corbula contracta. SaYt 1822

Family Pho1adidae
Cyrtopleura costata (Linne\ 1758)
Barn~ truncata (Say t 1822)

Family LyonsHdae
Lyonsia hyalina (Conradt 1831)

Fam1.ly Pandoridae
Pandora gouldiana Dall t 1866

Cla!?s Amphineura: elongated t bi.laterally symmetrical
molluscs wi.th mouth and anus terminal.
Mantle very extensive covering the dorsal
surface and sides. Heart dorsal and posterior
with ventricle and lateral auricles. Nervous
system with longitudinal (ganglionic) pallial
and pedal cords with cross anastomoses.
Amphineura are exclusively mari.ne, most of
whose members are the familiar "chiton."
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Order Polyplacophora: Chitons have a flattened
oval-shaped body covered dorsally by
a shell consisting of eight transverse
valves surrounded by a leathery or fleshy
girdle. The valves are.of three types -
the head or anterior» si.x central or
median» and the tailor posteri.or valve
numberi.ng one to eight. The median valves
are divided i.nto two lateral and two central
areas connected by a dorsal area which may
project posteriorly int() a beak. The
posterior valve i.sdivi.ded into two areas
the ante-mucronal and post-mucronal -
separated by the central projection or
mucro. Classificati()n of the chitons is
in a "fluid" state and probably will
continue for some ti.ll'le. Most present-
day systems stem largely from Pilsbry's
Manual of Conchology Vol. 14-16 (1892-94).

Flattened li.ttoral or sublittoral
Amphineura with a broad ventral foot;
the mantle bearing eight transverse
shell plates, bordered by a spiculose or
scaly girdle. Ctenidia multiplied into
numerous pairs, adjacent ones functi.onally
associated so divi.ding each pallial groove
into anterior and outer i.nhalant, and
posteri.or and inner exhalant cavities.
Characteri.sti.cally intertidal.

Family Chaetopleuri.dae
Chaetopleura ~iculata (Say, 1830)

Class Gastropoda: Asymmetrical molluscs wi.th a well
developed head and, at least primiti.vely, a
broad flattened foot. The shell is in one
piece,coiled i.n a heli.cal spiral at least
i.n the young stages. The v1.scero-pal1ium
has undergone torsion of 180 degrees; be-
cause of its asynunetrical coiling (di.stinct
torsi.on) the pallioperi.cardial complex i.s
usually reduced and one-sided.

Subclass Prosobranchia: Generally aquatic gastropods
with the visceral mass retaining pronounced
torsion and the visceral loop crossed into a
figure eight. The head carri.es a single
pair of tentacles with eyes at the base. The
spiral shell is closed by an operculum. The
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mantle cavity' contains, ~ri.mitivelytwo.ctenidia
but .usually there is reduction tpone (posttors
ional left). The solitary gonad opens on the
right, either through the right kidney (where
the left.one is suppressed) or thrortgh,the renal
d'Uct (where the left kidney is retained and
functional) • In the latter ca.se thegeni,tal
ducts become elaborate. Usuallyafree...switnin
ing veliger larva.

Order Mesogastropoda: Organs of right side of
palliopericardial complex lost.
Ctenidiummonopectinate (pectin:i.b'rancn),
osphradium well-developed, somettmes
pectinate. Nervous system more concentrated.
Left kidney ductwi,th. pallial glandular
extensions producing egg capsules oJ: ·'jel1y
mass. Cephali.c peni,s and' internal fertili,z
ation. Usually a free-swimming ve:tige'['.
Shell sometimes siphonate,carnivC:)):QuS habit
with eversible proboscis i.nsome.

Family Littorinidae
Littorina irrorata (Say, 1822)
L. obtusata (Linne, l'758)
L'. saxatilTs (Oli,vi., 1792)
L'. 1i.ttorea(Linne, 1758)

Family CerithHdae
Cerithiopsis greenii C. B. Adams, 1839

Family Epitonidae
Epitonium .rupico1um (Kurtz, 1860)

Family Calyptraeidae
Crepidula. convexa Say, 1822
f.. fornicata (Li.nne, 1758)
C. plana Say, 1822

Family Natici.dae
Polinices duplicatus (Say, 1822)
Lunatia peros. Say, 1822
L. triseriata. Say, 1826

Family Skeneidae
Skenea planorbis Fabricus, 1780



72

Order Neogastropoda: Most advanced Prosobranchi.a,
with highly concentrated nervous system,
a siphonate shell, and eversible proboscis.
Carnivorous habit.s, feeding on li.ving or
dead animals. Free-swimming veliger
usually suppressed, with embryos as a
rule intracapsular , sometimes practicing
embryoni.c cannibalism. Osphradi.um large,
bi.pecti.nate.

Family Muricidae
Eupleura caudata (Say, 1822)
.Urosalpinx cinera (Say, 1822)

Family Columbe1li.dae
Anachis avara (Say, 1822)
A. translirata Ravenel, 1861
Mitrella lunata (Say, 1.826)

Family Buccinidae
Colus pygmaea Gould, 1841

Family Melongenidae
Busycon .canaliculatum (Linne, 1758)
B. carica (Gmelin, 1790)
B. perversum (Linne,)

Family NassarUdae
Nassarius obsoletus (Say, 1822)
N. trivittatus (Say, 1822)
N. ,yibex (Say, 1822)

Fami1.y Turridae
Mange1ia cerina (Kurtz and Stimpson, 1.851.)

Subclass Opisthobranchis: Marine hermaphrodite
Gastropoda; shell reduced, becoming internal
and finally disappeari.ng wi.th an accompanying
tendency to detorsion. the mantle cavity
moving back along the right si.de and widely
opening before final loss; also uncrossing
and shortening of the vi.sceral loop. Gi.ll
probably nev~r a ctenidi.um. Calcareous
spicules often developed in notum of naked
forms. Wi.th loss of torsi.on and of asymmetrical
shell, eventual.return to bilateral external

I
symmetry, with great adaptive range of form and
color, feedi.ng, and locomotion. Usually wi.th
a (reduced) free-swimming veliger.
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Order Tectibranchi.a: Shell present or absent; a
series of gills present within a mantle
cavity on right side or dorsally; a pair
of enrolled or tubular rhinophores usually
present anteriorly, many sp~cies ectoparasitic.

Family Acteonidae
Acteon punctostriatus C. B. Adams, 1840

Family Atyi.dae
Haminoeasolitaria (Say, 1822)

Family Retusidae
Retusa canaliculata (Say, 1822)
R. obtusa Montagu, 1.808

Family Pyramidellidae
pdostomia (Odostomia) gibbosa Bush
Q. (Menestho) .impressa Say, 1822
Q. (Chrysallida) seminuda C. B. Adams, 1840
Pyramidella. (Syrnola)fusca C. B. Adams, 1840
Turbonilla (Pyrgiscus)interrupta Totten, 1835

Order Nudi.branchia: Shell absent; true ctenidium
absent but body usually provided with dorsal
processes and/or secondary gills (branchi.ae);
anterior part of dorsum usually bears a pai.r
of rhinophores; exceedingly diverse i.n color,
form and sizes.

Family Coramidae
Doridella obscura (Verrill, 1870)

Fami.ly Lamellidoridi.dae
Acanthodoris pHosa (Abi.1dgaard, 1789)
Onchidorus i:!spera (Alder and Hancock, 1842)

Family Eubranchidae
Eubranchus pallidu~ (Alder and Hancock, 1842)

Family Cuthonidae
Tergipes. despectus. (Johnston, 1835)
Tenellia f.uscata (Gould, 1870)

Family Cratenidae
Cratena pilata (Gould, 1870)

Subclass Pulmonata: Hermaphrodite Gastropoda, wi.th no
ctenidium, wi.th mantle cavity vasculari,zed
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as a lung. A small contractile pallial aperture.
Detorsion seldom complete t but nervous system
concentrated to lose all trace of chi.astoneury.
Shell and visceral mass primitively spiral but
may assume slug-like form.

Order Basommatophora: Amphibious molluscs~ air
breathers ~ dependent on moi.sture~ shell
spiral 'With horny epidermis~ aperture 10ng t
wi.th strong folds on inner lip t outer lip
often toothed or grooved inside.

Family Ellobi:i.dae
~elampus. bidentatus Say, 1822

Class Cephalopoda: Bilaterally symmetrical Mollusca with
circle of tentacles round the head. Ci.rculati.on
in the mantle cavity reversed with epi.podium
modified to form a pallial funnel through which

.passes the concentrated exhalant current and
serves for jet populsion. Nervous system
greatly concentrated and highly organi.zed sense
organs. Wi.th higher metabolism than other Mollusca.

Order Decapoda: Tentacular retractile arms in addition
to eight normal arms which are shorter than
the body. Suckers pedunculate wi.th horny rings.
Internal shell relatively well-developed.
Squids and cuttlefish.

Loligo pealei Lesueur, 1821
Lolliguncula brevis Blai.nville t 1823

Order Octopoda: Ei.ght uniform arms longer than the
bodYtwith nonpedunculate suckers. The
mantle encloses the viscera in a rounded
muscular sac, and the internal shell is
lacking, although the female Argonauta
has an external "shell" secreted by the
dorsal arms.

Octopus vulgaris Lamarck~ 1798
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Key to the Pe1ecypoda of the Delaware Bay Region
(Modified from Keen 1965, Turgeen 1968)

For terminology, see Plate 9.

1. Shell with an apophysi.s or myophore i.n both valves. • •

No apophysi.s or myophore present. •

• 2

• • 6

2. Anterior end indented by an angular notch; wood burrowers •• 3

Anterior end arcuate or evenly curved • .

3. Siphons ending in paddle-shaped pallets •• Teredo navalis

Siphona1 pallets cone-in-cone shaped. • • • !ankia. gouldi

4. Valve sculpture divided into two clear cut areas; left
valve wi.th three cardinal teeth, two cardinals in right;
anterior 10-12 radial ribs promi.nent, common burrower i.n
clay and moss, maximum si.ze .5.0 em. • • • • • • • • • •
Veneracea • • • • • • Petricola pholadiformis

Valves not di.vi.ded i.nto clear cut areas • •

5. Shell rectangulate, anterior pointed, posteri.or truncate;
protoplax calcareous; mesop1ax lacking, gaping at both
ends, radial ribs, maximum size 6.5 em. Barne~.~runcata

Shell oval, rounded at both ends; protoplax chitinous;
me:sop1ax lying anterior to protoplax, with about thirty
well-developed beaded radial ribs, heavier and scale
like at anterior end, maximum size 20 em. • • • • • • •

. • • • • • . • Cyrtopleura eostata

. 4

· • 5

6.

7.

Hinge wi.th taxodont dentiti.on .

Hinge other than taxodont • •

Ligament confined to a central pit. • Nuculacea .

Ligament not confi.ned to a central pit. • Arcacea .

• • 7

· .11

. 8

9

\
.j

8. Shell symmetri.cal, obliquely ovate, closing tightly,
pallial sinus lacking, maximum size 1..5 em. • . • •
.. • • • • • • • • • b • • • • • • • •. • 0 Nucula .2.!oxima

Shell asymmetri.cal, elongate, gaping widely pallial sinus
deep; maximum size 6.5 em ..••••. Yoldia limatula
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9. Left valve extending slightly beyond right; beaks closely
o'r moderately separated and di,rected toward anterior
or center of shell; adductors impressed. . • • • • .10

Left valve not extending beyond right; beaks widely
separated and directed posteriorly; adductors elevated;
25-38 square ribs with medi.al li.ne, scars elevated;
maximum size 6.5 em .•.•..••••Noetia, ponderosa

10. Beaks dixected centrally, moderately separated; external
ribs beaded; shell rhomboi.dal-ovate; maximum size
4.0 ern...•..•.•.•.•••.Anadara transversa

Beaks directed anteri.orly, nearly touchi.ng; external ribs
square; shell roundly ovate; black-brown, hairy perio-
stracum maximum size 6.0 em .. . ••Anadara ovalis

11. Dorsal margin produced anteriorly and posteriorly
into triangular ears, well developed corrugated ri.bs,
may swim via "jet propulsion," maximum size 7.5 em
• . • • • . Pectinacea, Aeguipecten irradians

Dorsal margin not eared ••.12

.15

12. Adductor muscle scars coalesced, appearing as one large
scar near center of shell . • . • • • • . • . • • .13

Adductor muscle scars separated, opposi.te ends of shell .••14

13. Right (lower) valve with a prominent hole for calcified
byssal attachment to substrate; upper valve thin,
translucent, smooth; single adductor divided into one
large scar and two accessory scars, maximum size
5.0 em. • . • . . . . . . . • Anomiacea, Anomia simplex

Neither valve perforated; animal attached to substrate by
left valve; valves thick, opaque, rough, commonly occupied
by other epifauna; adductor scar undivi.ded, maximum
size 15.0 em•.••..Ostreacea, ~rassostrea virginica

14. Hinge plate without true teeth or other interlocking
proj ections; i ..rregular denticles may be present •

Hinge plate wi th proj ecti.ng teeth or a chondrophore . .20

15. Adductor muscle scars very unequal in size; anterior
smaller, near beaks . . . Mytilacea .•.• •.. .16

Adductor muscle scars_approximately equal tn size (not
necessarily in shape) . . . . . . . . . . . .. 18



16. Beaks terminal,
crenulations,
black, occurs
7.5 cm. • • •
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shell firm, opaque; hinge with .3-12
umbones at anterior tip; color blue
in reeflike clusters, maximum size

• • • • • .Mytilus edulis

Beaks near anterior end but not terminal. ..17

17. External of valves wi,th bifurcate ribs; hinge lacki.ng
crenulations, common in salt marshes; maximum size
10.0 cm • • • • • • • • • .Modiolus demissus

Shell fragile, transparent; hinge lacking crenulations,
umbones a few mm from anteri,or tip; color light gray,
yellow-brown to red-brown; maximum size .3.0 cm,
normally smaller. • . • • • • • • • • Amygdalum papyria

18. Peri,ostracum prolonged as a fri.nge beyond margins of
shell; fragile shell, elongate, gaping at both ends;
delicate, shiny, brown periostracum, light radi,al bands
of yellovtish-brown may be present, maxi,mum size 2.5 cm
• • • • • • • • • • • • • • Solemyacidae, Solemya velum

Periostracum, if present not prolonged beyond margi,ns • •
• • Anomalodesmacea • • • • • • • • • • • • •• . .19

19. Si,nus slight; shell elongate-oval; posterior draw out and
pointed; moderately obese anteriorly; hi,nge lacking
protuberances; peri,ostracum thi,n wi,th numerous radi.al
lines; contains agglutinated sand grains; shell thi,n
and fragile, semi,-translucent, whi,ti,sh to tan,
maximum size 2.5 cm • • • • • • • • • • Lyonsia hyalina

Si,nus represented by series of separate, small muscle
scars; shell crescent-shaped, flat; posterior drawn out
into short, stubby, turned up rostrum; shell is opaque
and chalky, hinge with protuberances functioning as teeth;
periostracum inconspicuous, lacking agglutinations,
ma:x:imum she .3.5 cm ••••••••• Pandora. gouldiana

20. Valves elongate, razor shaped • .21

Valves otherwise. . • • .

21. Beaks at or near anterior end

Beaks subo-central

• Solenacea •

. Tell inacea. .

•• 24

• .22

.•. 23

22. Two cardinals and one lateral i,n left valve, one cardinal
and one lateral in r:i.ght valve; dorsal and ventral margin
curving dorsally; maximum size 25 em••• Ensis. directus
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One cardi.nal i.n each valve,
ventral margins straight,

laterals lacking; dorsal and
maximum size 5. 0 cm • • • • •
. • • • • • • • _S_o_le_n_ ~v.;;.;;i..::.r.;;;;i.;;;;d.;;;;i..::.s

Beaks in anterior fourth of shell; .. right. valve with bifid
lateral tooth; shell ovate-elongate; internal raised
rib for support; periostracum smooth glossy; shell thin,
fragile; maximum she 6.3 cm•••••• Siligua costata

23. Pallial sinus equal in size extending to midline; shell
oblongate with anter:lor truncate, with large bulbous
callus behind cardinal teeth, umbones somewhat poster:i.or
to center, moderately thick shell, maximum size
10.0 cm • • • ••••••••••.Tagelus plebius

PalH.al sinus equal in size; shell elongate, fragile smooth,
umbones nearly central, obscure weak radi.al ri.b running
across the center of the valve just anterior to the
two small cardi.nal teeth, maximum size 4.0 cm • • • • •
• • • • • • • • . • • . • • • • • .Tagelus divisus.

24. Valves with well developed radial ribs.

If radial ri.bs present J weak or faint • •

• .25

• .26

25. Lateral teeth present, v~lves each with two cardinals
and two laterals; ligament external; byssus lacking,
30-40 radiating ribs sculptured with small spines;
maximum 5.0 em••••Cardiacea, Traehycardium muricatum

Lateral teeth absent; hinge with two cardi.nal teeth i.n the
left and three in the right valve; shell thick, 18-20
well developed, rounded, radiating ribs, periostracum
brown or black; margin crenulated; maximum size 2.5 cm

• • • • • • • • • Carditacea, yenericardia borealis.

26. Hinge with a chondrophore or a large mostly horizontally
projecting tooth in one valve, a socket or gap in the
other . . . . . 0 • • • • • • • • • • • • • o· • • • .27

Hinge with simi.lat' tooth structures in either valve .28

27. Equivalve, evenly ovate; large, spoon-'shaped, projecting
chondrophore in left valve; anterior adductor elongate
suboval, palli.al sinus somewhat V-shaped, shell e11ipti.ca1;
periostracum thin and li.ght-gray to straw; maximum
si.ze 15.0 cm••.••.•.•..•Myacea, Mya arenaria
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Inequivalve, single slender cardinal tooth; valves
unequal; anteri.or end rounded, somewhat pointed
posteri.orly; basal margin contracted in middle; has
many concentric rai.sed lines or ribs; maximum size
12.0 cm • •••••••• Gorbu1acea, Corbu1a contracta

28. Wi.th a conspicuously developed pallial sinus.

Pallial line entire or obscure. •

.29

.• 39

29. Chondrophore present. •

Chondrophore lacking. •

• Mactracea .30

.32

30. Ligament external and i.nternal; chondrophore large, broad,
spoon-shaped; lateral teeth bear serrated or saw-teeth
ridges, thick and brittle shell, maximum size 17.5 cm •
• • • • • • . • • • • • • • . • • • Spisula solidissima

Ligament internal; chondrophore small, triangular;
laterals lacking serrations • • • • • • • • • • •. 31

31. Shell triangulate with distinct external radi.al ridge;
periostracum thin, yellow-brown left valve with two
laterals, ri.ght wHh four; moderately obese; beaks quite
prominent, near center of shell, maximum size 2.5 cm. .

• • • • • • • • • • • • • • Mulinia lateralis

Shell obliquely ovate, strong ridge lacking; periostracum
strong, gray--brown; left valve wi.th two laterals, right
with three; beaks near anted.or end, high, inrolled,
pointi.ng downward and anteriorly, maximum size 6.5 cm •
. . . . . . . . . . . .. . . . . . . . . Rangia .cuneata

32. Cardinal teeth stout, well developed, form conspicuous
wedge-shaped bi.fid tooth. Veneracea ••••.•••••33

Cardinal teeth disti.nct but not stout, form distinct A
shaped bifid tooth. • Tellinacea.. • • • • • .35

33. Hinge wtth laterals lacking or wi.th obsolescent knob
in anterior of left valve; peri.ostracum di.stinct;
species moderately large.••.•.•••..•.••..•34

Hinge with two di.stinct laterals; periostracum inconsplcuous;
exterior polished, color whiti.sh to tan wi.th purplish
over beak, pallial sinus about length of posterior
muscle scar; it poi.nts upward; maxi.mum size 1.0 cm
• • • • • • • • • • • ~. • • • • • • • • • • ,Ge~ gemma
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Lateral teeth lacking; margins crenulate; pal1i.al sinus
shallow, left middle (cardinal) tooth split, numerous
concentric lines of growth or small riblets; shell
heavy and qui.te thick, moderately inflated, numerous,
heavy growth lines; maxi.mum size 4.0 cm • • • . . • • •

Mercenaria mercenaria

AnteriorIateral tooth in left valve knoblike; margins
smooth; pallial si.nus deep, posterior right cardinal
tooth split, moderately :tnflated, numerous, heavy
growth lines; maximum size 4.0 cm ; •• Pitar morrhuana

35. Shells light or fragile; each valve with two cardi.nals,
one lateral or none; margins smooth •••..•••..•. 36

Shells modE:!rately heavy, firm; left valve with two cardi.nals
and two laterals, right valvewi.th one cardinal and two
laterals; margin crenulate; maximum si.ze 2.0 cm • • • •

• • f> • • • • • • • • • • • • • • Donax fossor---
36. Ri.ght valve wi.th distinct anterior lateral teeth, fragile,

glossy-whHe externally with an opalescent sheen, liga
ment external and prominent, curved ventral margin,
maxi,mum size 2.0 cm • • . • • • • • • • .Tellina agili§.,

Right valve with anteri,or laterals obsolescent or
lacki,ng . . . . . 0 • • • 0 • • • • • • • • • • • • • • • .37

37. Shell smooth, fragUe, glossy, orbicular and rather inflated,
two cardinals in both valvE:!s; sometimes poorly developed,
definite palli,al si,nus, sub-central beaks; maximum
size 1. 0 cm • . • • . . • . . • . • • • • ~bra aequalis

Color white, red, pink or rayed, nearly straight ventral
margin; shell is more elongate, slightly stouter, and
pallial si.nus is closer to anteri.or muscle scar than
!-. agilis; maxi,mum size 2.0 cm. • • •Tellina versicolor.

Pallial sinus extending further in one valve than the
other, reaching nearly to anterior adductor; shell
gE:!ner,ally ovate • • . • • . • • • • • • • . • • • •

38. Shell broadly ovate, not gaping; sinus extendi,ng further
towar? anteri.or adductor in right valve; periostracum
pale gray, thin; moderately compressed; maximum size
4.0 cm. . . . • . . . • • . . • • • • • Macoma balthica

Shell oval-elongate, postertor truncate, and twisted
sHghtly to the left, gaping moderately, maximum
size 2.0 cm .•.•.....••.•.•.Macoma tenta

.. 38
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39. Hinge with two or three cardinal teeth and lateral teeth;
external surface relatively smooth; shell darkbro'Wn;
margin smooth~ 10-25 concentric ripples; maximum size
3.5 cm••.• Astartacea•••••••••Astarte undata

Two cardinal teeth in the right valve, none in the left;
well compressed, beaks small, 3/4 the di,stance back
from the anterior end; color white wi,th thin, nut brown
smoothish periostracum; maxi,mum size 1. 0 cm • .• • • •
• • • • • . • • • • • • • • • • • • • Myse11a planulata

Additional speci.es which may be found in Delaware waters:

Abra lioica (Dall, 1881)
A.Iiiena---eJ:e~ata (Stimpson, 1851)
Arctica is1andica (Linne, 1.7.58)
Astarte castanea Say, 1822
Brachidontes recurvus (Rafinesque, 1820)
'Cardiomya gemma (Verr'il,l and Bush, 1898)
Cerastoderma pinnu1atum (Conrad, 1831)
Congeria 1eucopheata (Conrad, 1831)
Corbu1a swiftiana (C. B. Adams, 1839)
Cumingia tellinoides (Conrad, 1831)
Cyc1ine11a tenuis (Rec1uz, 1852)
Dip10thyra smithii (T'ryon, 1862)
Divarice11a. quadrisu1cata (d'Orbigny, 1842)
Dosinia discus (Reeve, 1850)
Hiatella arctica (Linne, 1767)
Labiosa (Labiosa) p1icate11a Lamarck, 1818
Laevicardi\lm mortoni (Conrad, 1830)
Lucina mu1ti1ineata (Tuomey and Holmes)
Macomaphenax Dall, 1881
Modiolus modiolus (Linne, 1758)
Musculus niger (Gray, 1824)
Nucu1a annu1ata Hampson, 1971
Nucu1ana acuta (Conrad, .1831)
~tarte triquetra Con'rad, 1831
Phacoides filosus (Stimpson, 1.851)
P1acopecten magellanicus (Gmelin, 1791)
Thyasiragou1di (Philippl, 1845)
1:.. trisinuata (d'Orbigny, 1842)
Yo1di~ sapoti11a (Gould, 1841)



ADDUCTOR MUSCl.E
SCAR

ANTERIOR MARGIN

82

ADDUCTOR MUSCLE
SCAR

POSTERIOR MARGIN

PALLIAL SiNUS

VENTRAL MARGIN

BEAK: UMBONE

-~~
_.~_C?,__~-

LATERAL TEETH

CARDINAL TEETH

CHONDROPHORE

APOPHYSIS: ACCESSORY SIPHONAl. PALLETS
PLATE

MONOMYARIAN
CONDITION

DIMYARIAN CONDITION

~OPLAX

VENTRAL VIEW

B/valvia

BIFURCATE

ROSTRUM

HETEROMYARIAN
CONDITION

BEADED

PLATE 9



83

Key to the Gastropoda of the Delaware Bay Region
(Portions from Keen 1965, Kraeuter 1966)

For terminology, see Plates 10 & 11.

1. Shell not present •

Shell present • • •

• • Order Nudi.branchia. • . 2

• 8

2. With branchial plumes arranged i.n circle about the anus;
anus located medially on the posterio'r dorsal half of the
body; with si,ngle pai,r of tentacles. • • • • • • • . 3

Wi.thout circlet of branchial plumes as above; other dorsal
processes (pallial outgrowth) present or absent; with one
or two pairs of tentacles • . • • • • • • • • • • • • • • • 4

3. Branchial plumes si,ngly pi.nnate; mantle disti.nct from foot,
body white or occasionally slightly ye11.owi,sh; branchial
plumes about 1.1, arranged i.n circle close to anus ;
dorsal surface covered with numerous knobbed tubercles
of vari,able size. • .• • • •• •• Onchidoris aspera

Branchial plumes doubly pinnate (or i.mperfectly tripinnate);
mantle distinct from foot; dorsal surface thickly covered
with numerous soft, slender, coni.cal papillae of almost
uniform size. • • • • • • • • • • • b-canthodoris pilosa.

4. Cerata (dorsal processes which ~ontainas a central core a
branch of the digestive gland) absent, with a pair of
small ctenidia between mantle and foot at posterior end
of body in the midline; mantle covers entire body,
including head. . Doridella .obscura

Cerata present ••• . . . , . . .. . . . .. . .. 5

5. Single pair of tentacles (oral tentacles lacking), tentacles
arisi,ng dir~ct1y from head (without basal sheaths);
cerata simple and without tubercles •• Tenelli8. fuscata

Two pair of tentacles (both oral and dorsal. tentacles
present). . 0 • • • • .. • • • • • • • • ~ • • • • • • 6

6. Anterior lateral corners of foot extended and sharply
acutely angled, dorsal tentacles smooth or slightly
wrinkled, not annulated; body pale gray with white
margins, and wi,th 3 longi.tudinal reddish to russet
i.nterrupted stripes on head and anterior part of body
• • • • • • • • • • • • •• • .Cratena pilata,

Anterior angles of foot rounded . • • 7
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7. Cerata fairly numerous (at least 30 to 50 on a side), oral
tentacles about half as long as dorsal tentacles;
cerata ovoid or ovate, much inflated, some compressed
• . . • • • • • • • • • • • Eubranchus pallidus

Cerata few (4 or 5 on a side); set i,n a single longitudinal
row on each side; cerata smoothly (not abruptly) tapering;
body transparent white, not spotted, sometimes striped
anteriorly with two lateral reddish streaks; tentacles
not banded. • • • • • . .• •• .Tergipes despectus

,8. Shell cap-shaped or patellate; no key-hole like aperture
at the apex • • • • • • • • • see key for CALYPTRAEIDAE

Shell bulloid; spire concealed; aperture as long as shell;
sides of whorls globose; amber to whi,tish, 1. 5 em
size. • • • • • • .Haminoea solitaria

Shell otherwise • • 0 .9

9. Shell obconic; two upturned denticulatiolls shorter than the
upturned columellar fold; 4-5 whorls, common in salt
marsh; 1.5 cm si,ze. • .••• Melampus bidentatus

Shell otherwise · .10

10. Spire apparent, slightly or moderately elevated; aperture
not full length of shell; glossy smooth, suture slightly
channeled; 1. 0 cm si,ze. • . • • • • B:etusa .canaliculata

Siphonal canal or notch not present; margin entire••

Siphonal canal or notch present; margin not entixe.

11. Shell turri.form •

Shell otherwise ••

12. Whorls well rounded; definite subcontinuous axi,al ribs;
heavier more elevated ribs at intervals; no fine lines
between ribs; 11 globose whorls, 12 to 18 ribs; 2.5 cm
size. • • • • • • • • • Epitonium rupicolum

Whorls not well rounded; or axial ri,bs absent, shells
minute.•.•••••••••see key for PYRAMIDELLIDAE

13. Shell minute, white, body whorl marked on lower half with
numerous revolving lines composed of punctate dots;
size 1 cm or less • . • • • . • • Acteon punctostriatus

• .11

• .1.5

.1.2

.13
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Shell without punctate lines; larger than 1 cm. • •

14. Umbilicus not present; heavy shell; may have spiral rows
of brown dots when wet•••••see key for LITTORINIDAE

Umbilicus present, no spiral rows of brown dots • • • • •
• • • • • • • • • • • see key for NATICIDAE

1.5. Shell minute, turri.form; inconspicuous short anterior
canal .or notch; whorls ornamented by spiral sculpture
of spiral tubercles, shell with two to three rows of
large beads per whorl; 14 whorls, 2 em sbe • • • • ••

Cerithiopsis greeni

• .14

Size vari.able, but if minute not turriform; or the spiral
sculpture has been replaced by varices or ribs so only
final spiral lines are present. •. • • • • ••••..16

16. Anterior canal reduced to a notch or nearly so; columella
not denticulate; aperture oval. see key for NASSARIIDAE

Anterior canal not reduced to a notch

17. Shell large, fusiform; anterior canal long; body whorl at
least two-thirds total length .See key for MELONGENIDAE

Shell si.ze variable; anteri.or canal short to moderately
long; body whorl less than two-thirds total. length.

18. Shell small, outer lip thickened and i.nner surface of lip
denticulate; exterior poB.shed. • . . • • •

• • • • • • • • . • • • • see key for COLUMBELLIDAE

•• 17

. .18

Shell si.ze vari.ab1e, surface unpolished; outer lip lacking
denticulations. • • • • • • • • • • • • • • • • • •• .19

Shell with a narrow deep umbili.cus and a nearly smooth
exterior, flattened spiral almost in one plane; .5 nun
in diameter • • • • • • • . • . . • . ..Skenea planorbis

19. Small shell, outer lip having a sUt or notch at the upper
angle near but not on the suture; siphona1 canal reduced,
10 axial ribs tapering off toward the sutures; spiral
sculpture fine; 7 whorls well shouldered; 1..5 cm size
. . . . . . . . . . . . . . . ... . . Mangelia cerina

Size vari.ab1e; outer lip lacking a slit or notch at the
upper angle, but may be on the suture, forming a distinct
anal canal in some species; in others this is lacking;
all have a conspicuous siphonal canal • • • • •
• . • . • • • • • • • • • • • . • see key for MURICIDAE
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She small t spire smooth or 'I',dth spiral sculpture only t
light olive graYt thin t velvety periostracum; 6 to 7
whorls t fairly fragile t 1. 5 cm size • • • Colus pygmaea

CA'LYPTRAEIDAE

1. Shell convex or flat; interior and exterior white t apex
rarely turned to one side; 3 cm size. • .Crepidula 'pl~!!!!

Shell convex t high backed; interior poHshed t mottled
purple brown mixed wl.th whi.te • • • . • • . • • • •

2. Horizontal partition concave t white to buff t extends over
posterior half on inside of shen t edge sinuate or waved
in two places; shape vari.able t 5 cm size. . • • . • . •
• • • . • • • • • • . • . • . • . • Crepidula fornicata

Horizontal partition convex t chestnut to bluish brown t
edge is almost straight t small muscle scar Just under
outer corner of deck~ shell usually highly arched;
2 cm size •••••••••.•••• Crepidula ~onvexa

COLUMBELLIDAE

• • 2

Shell with axial ribs or plications • • ••• 2

Shell without axial ribs or pHcations~ glossy~ smooth;
marked wi,th fine t axi,al, zig-zag stripes; 1. cm size

• • . • . . . • •.~itrella lunata

2. Shell with about 12 axial ri.bs on upper 1/2 of whorl;
spiral li.nes weak or lacking; 1 . .5 em sbe • • . . .

Shell with about 24 axi.al ribs on enti.reo \<7horl; spiral
lines strong; 1.5 em size •..•. Anaehis ,trallslirata

LTTTORINIDAE

Shell flattened w:l.th a low spire.

Shell with moderate to high spire .

?

3
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Shell surface smooth, shiny; suture faint, outer lip acute;
operculum bright yellow to orange brown, variable body
color, columella whiti.sh; 2 cm size .Littorina. obtusata

Shell solid and thick, 4-5 whorls; sculptured with rai.sed
revolving lines of growth, yielding a rough shouldered
appearance, drab gray and banded with hues varying from
yellow to brown and black; 1. 5 - 2 cm si.ze. • . • . . .

• . . . . • • . • • • . • Littorina saxatilis

J

3. Shell solid, slightly glossy, acute apex, 6-7 whorls, color
red-black or brown; fine i.rregularly spaced spiral threads,
common on rocky coast or jetties; size 2.5 cm ..••.

. • . • • • • . • . •• . •Littorina .littorea

Shell heavy bUi.ld, 5 whorls, moderate spire, chalk-like
surface, outer lip slightly flared; numerous regularly
formed spi.ral grooves, yellowish-white, streaks of
reddish brown; common in salt marsh; si.ze 2.5 cm
••••.••.•••...•••••Littorina irrorata

MELONGENIDAE

1. Shell heavy; shoulder wi.th low strong tubercles, felt-H.ke
peri.ostracum, lacking channelled suture; about 22 cm
maximum she; shell spi.rals to the right. • • . . • . .

. . . . . . . . . . .. .. . . . . . 'Bnsycon. carica,

Shell thi.nner; tubercles on shoulder very small or absent;
felt-li.ke peri.ostracum; suture with wide channel; 17
cm size . . • • • • • . . • . . . Busycon cana1icu1atum

Shell thick; tubercles on shoulder strong; shell
spIrals to the left • . • • • . . • . Busycon perversum

MURICIDAE

1. Si.phonal canal nearly closed; aperture small, rounded;
outer lip heavy, whorls with spiral cords and strong
axial ri.bs; 2 . .5 cm sl.ze • . . . . . . . Eupleura caudata

Siphonal canal more or less open for its full len~th;

outer lip relatively thin, without varices; 9-12 axial
ri.bs per whorl; 2.5 cm size • . • . .prosalpinx ci.nerea
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NASSARIIDAE

1. Outer lip thi,n and sharp ; whorls in spire with 4 to 5 rows
of strong distinct beads, suture slightly. channeled
or impressed; 2.0 cm size •••• Nassarius trivitattus

Outer lip not thi,n and sharp.

2. Shell heavi,ly eroded, forming axial ridges in older sped
mens, often covered with a light coat of green alga;
shell brown-black; aperture deep purple in young; common
on mud flats and tidal c'teeks; 2.5 cm size•.•.•••

• • . • • • . . • • • • •Nassarius, obsoletus

Shell light colored, gray to gray brown; beaded; no axial
ridges from erosion and no algal mat; outer lip heavy;
1. 5 cm si.ze • • . • • • • • • • . • . • ~rius yibex

NATICIDAE

1. Shell considerably wider than high with flat spire; clean
bluish-gray, with obvious purple (or more rarely brown
or pink) callus almost completely occluding umbilicus,
forming a button; up to 7.5 cm diameter; often abundant
intertidally and in shallow water .Polinices duplicatus

• • 2

Shell wi.thout callus occlud:lng umbili.cus. . . • • • .

2. Shell with 3 spiral rows of bluish or reddish-bro"m,
squarish spots on each whorl•••..Lunatia triseriata

Shell dirty-white to brown in color; no spots on the
shell • • . • . • • • . • • • . • •• Lunatia heros

PYRAMIDELLIDAE

1. Shell sculpture predominantly axial ribs = with Rome spiral
Hnes; pale wax yellow color; I) mm size . . . . . • . •

. • . .. .. Turbogilla (!:yrgiscus) interrupta

Shell sculpture not predominantly axi.al rihs.

• • 2

• • ?

2. Shell with tubercles formed from cross ridges and revolving
lines; cross ridges terminate ahruptlv ahout middle
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of body whorl, whi.le revolving lines continue to the
aperture, 6-7 whorls; 5 cm size • • • • • • • • • • • •

. . • • • .Odostomia (Chrysallida) seminuda

Shell without tubercles • . -. . . . . . . . . . . -.. . ., . . .:3

3. Shell smooth, elongate to sub-globular; aperture large
and ear-shaped. • • • • • • • • • . • • • •

Hith 7-8 whorls, shell with three deeplY cut spiral grooves:
base well rounded marked by seven spi.ralgrooves,
columella stout with strong oblique fold at i.nsertions ~

5 rom size . • . • • Odostomia (Menestho) iUlPressa

4

\

..J

4. Body with 6-7 whorls; shell light brown; last whorl
little larger than preceding ~lhorl; shell elongate.
• . .. •.•• • Pyramidella (Syrnola) fusca

Body with 5-() ~lhor1s; shell shi.ny, yellowish: last 't-lhorl
much larger than preceding whorl; shell sub-globular. •
• • • • • . . • • . . • • Odostomia (Odostom:i.a) gibhosa

Additional species which may be found in Delaware waters:

Acteon. exilis Jeffreys, 1870
Aeol:i.dia papillosa (Linne, 1761)
Alderia modesta (Loven, 1844)
Alvania aculeus (Gould, 1841)
Aplysia WilIC·oxi. Heilprin, 1886
Bittium alternatum (Say, 1B22)
·B. varium Pfeiffer, 1840
Catriona aurantia (Alder and Hancock, 1842)
CaecuI1! cooperi Smi.th, 1860
~. puchellum Stimpson, 1851
Cerithiopsis subulata (Montagu, 181)3)
Colus stimp~oni (Morch, 1867)
Crucibulum striatum (Say, 1826)
Cylichna alba Brown, 1827
Cylichna vortex Dall, 1881
Dendronotus frondosus (Ascanius, 1774)
Diodora cayenensis (Lamarck, 1822)
Doris verrucosa Linne, 1758
Doto c'oronata (Gmelin, 1871))
ElYSia catula. Gould, 1871)
E. chlorotica Gould, 1870
EpitoniuI1! multistriatum (Say, 1826)
Hermaea cruciata (Gould, 1870)
Hydrobiatotteni Morri.son, 1954
Lacuna vincta (Montagu, 1803)
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!'1atlca c1ausa (Broderip and Sowerby, 1829)
~. pusi11a (Say, 1822)
~angelia p1icosa C. B. Adams, 1840
Melanellaintermedia (Cantraine,1835)
Odostomia bisutura1is. (Say, 1821)
Phl1ine quadrata Wood, 183Cl
Philine sinuata Stimpson, 18.50
Placida dentritica (Alder and Hancock, 1855)
P01ycerel1a conyma Marcus, 19.57
Polycerella ~mer.toni Verrill, 1870
.Retu$~ ovat£!. Jeffreys, 1870
Scaphander nobllis Verri.l1, 1884
Scaphander:Q.unctostriatus Migheis, 1841
Sella adamsi (H. C. Lea, 1845)
Sinum persJ2~ctiv~ Say, 1831
Sti1iger fuscatus (Gould, 1870)
Terebra dis10cata Say, 1822
Tergipes tergipes
Triphora nigroclncta C. B. Adams, 1839
Turbonilla sttic!:£!. (Verril.l, 1874)
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Key to Cephalopoda of the Delaware Bay Region

1. Body globose, usually without fins; eight arms with one
to three rows of sessile suckers. •.• •• • •.• • • • •
• • • • • • • • • • • .Order Octopoda, Octopus vulgaris

Body more or less elongate, with fins; eight short arms
and a pai.r of longer, tentacular, retracti.le arms,
suckers pedunculate with horny rf.ngs. • • • • •• .•. 2

2. Body elongate torpedo shaped, fin pattern rhomboid
in adults • • • • • • • •. ••••• Loligo 'Pealei

Body shortened, stub·-like; mantle length three to four
times smaller than L. .E.ealei; fin pattern ellipsoidal .
• • • • • '.' • • • • • • . • . • . Lolliguncula brevis



94

Bibliography for the Mollusca

Abbott, R. T., 1954. American Seashells. D. Van Nostrand Company
Inc., PrincetOll , Ne'WJet'E;~y,541 pp.

Arnold, W. H., 1965. A Glossary of a Thousand And-One Terms
Used in Conchology, Veliger 7: Supplement, 50 pp.

Bousfield, E. L., 1960. Canadian Atlantic Sea Shells. Mi.,ni,ster
of Northern Affairs and National Resources, Ottawa,
Canada, 72 pp.

Johnson, C. w., 1934. Li.st of Marine Mollusca of The Atlantic
Coast from Labrador to Texas. Proc. Boston Soc. Nat. Hist.,
Vol. 40, No.1, 204 pp.

Keen, A. M., 1965. Marine Molluscan Genera of Western North
America. Stanford University Press, Stanford, California,
126 pp.

Morris,P. A., 1958. A Field Guide to the Shells (of Our
Atlantic and Gulf Coasts). Revised. Peterson Fi,eldGuide
Series. Houghton MHflin Co., Boston, Mass.,236 pp.

Smi.th, M., 1951. East Coast Marine Shells. Edwards Brothers,
Inc., Ann Arbor, Michigan, 314 pp.

Wood, A. E. and H. E. Wood, 1927. A Quantitati,ve Study of the
Marine Mollusks of Cape May County, New Jersey. The
Nautilus !t-l(l): 8-18.



95

Bibliography for the, Pelecypoda

Ansell, A. D., 1967. Burrowing i.n Lyonsia norvegica (Gme1in)
(Bivalvia: Lyonsiidae). Ma1acol. Soc. London; Proc.
37: 38'7-393.

Allen, J. F.~ 1954. The influence of bottom sediments on the
distribution of five species of bivalves in the Little
Annemessex Rivers, Chesapeake Bay. Nauti,lus 68: 56-65.

~ 1955a. A note on Amygdalum papryia Conrad in
Maryland waters of Chesapeake Bay. Nauti.1us 68,(3): 83-87.

, 1955b. The occurrence of estuarine bi,valves in an
---~nus~al habitat. Nautilus ~(3): 87--90.

Boss, K. J.~ 1966. The subfami.1y Te1.lininae in the western
Atlantic. The genus Tellina (Part I). Johnsonia .i(44):
181··216.

,1968. The subfamily Tellininae in the western
---Atlantic. The genus Tellina (Part II). Johnsonia ~,(46):

273-344.

______.' and A. S. Merrill, 1965. The family Pandoridae in
the western Atlantic. Johnsonia .~(44): 181-216.

Calabrese, A., 1969. Reproductive cycle of the coot clam,
Mulinia lateralis (Say), in Long Island Sound. Veliger
12,(3) : 265-269.

Carriker, M. R., 1961. Interrelation of functional morphology,
behavior, and autecology in early stages of the bivalve~

Meroenaria mercenaria. J. Eli.sha Mitchell Sci. Soc. 77:
168-241.

Castagna, M., 1970. Hard Clam culture method developed at VIMS.
Sea Grant Adv. Servo Proj. No.4 .

.. , and P. Chanley, 1966. Salinity tolerance and
distributi,on of Spisula solidissima, Mulinia 1:atera1is~

and Rangi~ cuneata, Family Mactri.dae. Ann Rept. Amer.
Malacol. Union, p. 3.5.

Clench, W. J., and 1. C. Smith, 1944. The Family CardUdae in
the western Atlantic. Johnsonia 1:.(1.3) : 1-32.

Drew, G. A., 1899.
limatula Say.

The anatomy, habits and embryology of Yoldia
Johns Hopkins Univ. Bi.ol. Mem. 4: 1-37.



96

,1907. The habits and movements of the razor shell
clam, Ensis directus. BioI. Bull. 12: 127-138.

Fairbanks, L. D., 1962. Biodemographic studies of the clam,
Rangia cuneata (Gray). Tulane Stud.Zool. 10: 3..,,47.

Galtsoff, P. S., 1964. The American oyster Crassostrea virginica.
(Gmelin). U. S. Fish. Bull. 64: 1--480.

Geesteranus, R. A. Mass., 1952. On the formation of banks of
Mytilus ..§!:dulis L. At-ch. Need. Zool. 10: 283--326.

Keck, R. T., 1969. A comparative oyster survey of the Broadkill
and Leipsic Rivers. Masters thesi.s. Univ. Del. 1·-99.

Kuenen, D. J., 1942. On the distribution of mussels on the
intertidal sand flats near Den Helder. Arch. Neerl. Zoo1.
6: 117--160.

Kuenzler, E. J., 1961. Structure and energy flow of a mussel
population i.n a Georgi.a salt marsh. Limnol. Oceanogr.
6: 191--204.

Lent, C., 1967. Effect of habitat on growth indices in the
ribbed mussel, Modiolus (Arcuatula) demissus. Ches. Sci.
J!(4) : 221-227.----.- ---'---'-' -----.-.

Lim, C. F., 1966. A comparative study of the ciliary feeding
mechanisms of Anadara species from different habt.tats.
Biol. Bull. l30T---ro&-117.

Loosanoff, V. 1.., 1956a. Two obscure oyster enemies in New
England waters. Sci.. 123(3208): 1119·~1120.

___. .' 1956b. Preliminary experiments on development of
a new mechanical method for control of oyster drills.
Milford BioI. La., U. S. Fi.sh & Wi.1dli.fe Serv. 1.Q(13): 1--2.

, and J. B. Engle. 1941.
-----you;;:g· oys ters. Sci.. 21.(2414):

Little known enemies of
328.

McErlean, A. J .• 1964. Characteristi.cs of Macoma balthica
populations in the Middle Patuxent estuary. Ches. Sci. .
.2.(4) : 200-208.

Merrill. A. S., and R. D. Turner. 1967.
bivalve genera ~usculus and Lima.

Nest building in the
Veliger!: 55-59.



9'7

Pfitzenmeyer~ H. T.~ and K. G. Drobeck~ 1964. The occurrence
of the brackish water c1am~ Rangia cuneata~ in the Potomac
River~ Mary1and~ Ches. Sci. 2: 209-215.

Pratt~D~ M~~and D.A. Campbel1~1956. Ehvir6riinerital·faCtors
affecting growth in Venus mercenaria. Limnol. & Oceanogr.
1: 2-17.

Rhoads~ D. C.~ 1963. Rates of sediment reworking by !oldia
limatu1a in Buzzards Bay~ Massachusetts and Long Island
Sound • Jour. Sed. Petrology 33: 723-72 '7.

Stanley~ S. M. ~ 19'70. Relations of shell form to Hfe habits
of the Bivalvia (Mollusca). Geological Society of Arneri.ca~

Mem. 125. 296 pp.

Swan~ E. F.~ 1952. Growth of the c1amMya arenaria~ as affected
by the substratum. Eco1ogy~ ll: 530-534.

Turgeen~ D. D.~ 1968. Guide to estuarine and inshore bivalves
of Virginia. Masters thesis ~ p. 1··-126. College of William
and Mary~ Virginia.

Turner~ H. J.~ and D. L. Belding~ 1957. The tidal migrations
of Donax yariab1is (Say). LimnoL & Oceanogr •.~: 120-124.



98

Bibliography for Gastropoda, Cephalopoda and Scaphopoda

Allen, J. A., 1958. Feeding habits of two species of Odostomia.
Nautilus 72: n,-15.

Apley, M. L., 1970. Field studies on life history, gonadal
cycle and reproductive periodicity in Melampus bidentatus
(Pulomonata: Ellobii.dae) Malacologia 10.(2): 381-397.

Bartsch, P., 1909. Pyramidellidae of New England and the
adjacent region. Proc. Boston Soc. Nat. Hi.st. 1~: 67--113.

Garriker, M. R., 1951. Observations on the penetration of
ti.ghtly closed bi.valves by Busycon and other predators.
Eco1. 32 (1) : 73-83.

Clench, W. J., and R. D. Turner, 1950. The western Atlantic
marine mollusks descri.bed by C. B. Adams. Mus. Camp.
Zoo1. Occ. Pap. on Mollusks .1(15): 233-403 .

.__._. .' 1951. The Genus Epitonium in the Western Atlantic,
Part 1. Johnsonia ~.(30): 249-288.

Franz, D. R., 1967. On the taxonomy and biology of the dorid
nudibranch Doridella obscura Verrill. Nautilus ~.Q.(3) :
73·..·79.

_. , 1968. Occurrence and distribution of New Jersey
Opisthobranchia. Nautilus 82(1): 7-12.

,1970a. Substrate diversity and the taxonomy of
·----C-;;;pi"dula convexa (Say) (Gastropoda: Prosobranchia).

Univ. Conn. Occ. Pap •.1.(4): 281-·289.

_________, 1970b. Zoogeography of northwest Atlantic opisthobranch
molluscs. Mar. Bi.ol. 7: 171-180.

Fretter, V., and A. Graham, 1949. The structure and mode of life
in the Pyramidellidae, parasitic opistobranchs. Jour. Mar.
BioI. Ass. U. K. 28: 493-532.

Haefner, P. A., 1964. Morphometry of the common Atlantic squid,
.!:,olig£ pealei, and the brief squid, Lolliguncula br~vis in
Delaware Bay. Ches. Sci. 2(3): 138-144.

Hanks, J. E., 1953. Comparative studies on the feeding habits of
Polinices heros and Polinices dup1icata relative to
temperature and salini.ty. Fourth Ann. Conf. Clam Res.
U. S. Fish & Wildlife Serv., Boothbay Harbor, Maine: 88-95.
UMS.



99

, 1957. The rate of feeding of the common oyster drill,
'--":':U~r""'o-s-alpinx cinerea (Say) at controlled water temperatures.

BioI. Bull. 112: 330-.335.

Hauseman, S. A., 1932. A contri.bution to the ecology of the
salt-marsh snai.l, Melampus bidentatus, Say. Amer. Natur.
66: 541-545.

Heath, H., 1918. Solenogastres from the east coast of North
America. Mem. Mus. Comp.Zooi. 45: 9-179.

Henderson, J. B., 1920.
scaphopod mollusks.

A monograph of the East American
Bull. U. S. Nat. Mus. II!: 1-177.

:ijopki.ns, S. H., 1956. Odostomia impressa. parasitizi.ng southern
oysters. Sci,. 124(322.3): 628-629.

Hurst, A., 1965. The feeding habits of Nassarius. 'y!bex (Say)
Proc. Malac. Soc. Lond. 36: 313-317.

Kiaeuter, J., 1966. Key to some marine gastropods of Virgini.a,
p. 1-7 Mimeo. Compiled by Dr. M. Wass.

____..__" 1971. A taxonomi.c and distri.butional study of the
western North Atlantic Denta1Hdae. Ph. D. thesis, University
of Delaware.

Loveland, R. E., G. Hendler and G. Newki.rk, 1969. New records
of nudibranchs from New Jersey. VeHger. 11(4): 418-420.

Lowden, R. D., 1965. The marine Mollusca of New Jersey and
Delaware Bay, an annotated checklist. Proc. Phil. Shell
Club ! (8-9) : 5-61.

Manzi, J., 1970. Combined effects of sa1ini.ty and temperature on the
feeding, reproductive, and survi,val rates of Eup1eura
caudata (Say) and ~rosa1pinx ciner~ (Say) (Prosobranchia:
Muricidae) • BioI. Bull. 138 (1) : 35-46.

Marcus, E., 1958.
gastropods.

On western Atlanti.c opisthobranchiate
Amer. Mus. Nat. Hist. Novitiates 1906: 1'-82.

Moore, G. M., 1950. Progress report on i.nvestigations of the
nudibranchiata of New England. BioI. Bull. 99: 352,-,353.

_. .__ , 1964. Phylum Mollusca: Opi.sthobranchia, In:
Keys to Mar. Invert. of Woods Hole Region, R. 1. Smith,
(Ed.), Contrib. no. 11, Systematics-Ecology Program,
Woods Hole, Massachusetts. pp. 153-164.



100

Nagabhushanam. R•• and R. Sarojini. 1963. Resistance of the mud
snail. Nassarius obso1etus~ to high temperature. Indian
Jour. Exper. Bio:l. 1 (3): -160,-161.

Sche1tema, A. H., 1965. Two gastropod hosts of the pyrami.dellid
Odostomia bisutura1is. NauH1us79: 7-10.. .

,1968. Redescriptions of Anachis avara (Say) and
"'-----A:;:;:;chis translirata (Ravenel) with notes onsome ~e1ated

species' (Prbsobranchia, Col umbe1li,dae) • Breviora 304:
1-19.

Sche1tema, R., 1964a. Feeding habits and growth in the mud
snail Nassarius obso1etus. Ches. Sci. ~(4): 161-166.

_______.' 1964b. Reproducti,on of Nassarius t:dvittatus off
the coast of Georgia. NautUus 78:49=50.

, and A. H. Scheltema~ 1963.
England intertidal gastropods II.
Hydrobiologia 22.(1--2): 85-91.

Pelagic larvae of New
Anachis avara.

, , 1966. Ibid.
Hydr-"·bio1og1a··-25(3-4): 321-329.

III. Nassarius trivittatus.

Stauber, L., 1943. Ecological Studies on the oyster drill,
Urosalpinx cinera~ in Delaware Bay, with notes on the
associated dril1~ .Eupleura caudata, and wi.th practical
consideration of control methods. Unpubl. Rept. Oyster
Res. Lab., N. J. 1-180.

Swennen, C. ~ 1961. The nudibranchiate molluscs occurring in
the Netherlands. Netherlands Jour. Sea Res.!(1-2): 191-240.

Wells,H. W. ~ 1959. Notes on Odostomiaimpressa (Say). Nautilus
..z~(4): 140-144 •

._..__. ' 1965. Maryland records of the gastropod, Littorina
littorea, with a discussion of factors controlling its
southern distri.bution. Ches. Sci.• i (1.) : 38-42 •

• M. J. Wells, 1962. The distinction between Acteocina
--- caudei and B:~tusa cana1icu1ata. Nautilus 22.(3): 87-9-3.----

Wood, L•• 1968. Physiological and ecological aspects of prey
se1ecti.on by the marine gastropod Urosa1pinx cinera
(Prosobranchia: Muricidae). Malaco1ogia iO): 267-320.



101

Part VI. ARTHROPODA

Phylum Arthropoda: bi.1aterally symmetrical; segmented;
pri.mitively have a pair of appendages on each segment ~

but these are often reduced; body covered by chitinous
exoskeleton; cuticle li.nes stomodaeum and proctodaeum;
coelomic cavity greatly reduced; contractile heart i.s
si.tuated in dorsal pericardial sinus; cilia are complete
ly missing throughout almost the entire phylum.

Subphylum Chelicerata: body divided into cepha1othorax (prosoma)
and abdomen (opisthosoma); there are no antennae; first
pair of appendages are cheli.cerae; second pair of
appendages are the pedipalpi.; the following four somites
bear walking legs and consti.tute the remainder of the
prosoma; there may be a maximum of 13 segments in the
opisthosoma; the gonopores are borne on the second
abdominal segment.

Class Merostomata: prosoma covered by continuous dorsal
carapace; flattened~ respiratory appendages borne
on 5 or 6 opisthosomal somites; a long~ pointed
telson at posted.or end; a pair of simple and a
pair of compound eyes.

Subclass Xiphosura: horseshoe crabs; prosoma sem:i.c:i.rcular
in outline; walking legs 4-to 6-segmented;
opisthosoma bears 6 pairs of book gills.

Limulus polyphemus (Linne~ 1758)

Class Pycnogonida: sea spi.ders; large prosoma; greatly
reduced opi.sthosoma; mouth near end of proboscis;
four si.mple eyes; 4 pairs of legs on prosoma.

Fami.ly Pallenidae
Callipallen~ brevirostris (Johnston~ 1837)

Subphylum Mandibulata: body of two or three sections; one
or two pairs of antennae~ one pair of mandibles~

one or more pairs of ni.axillae~ three or more pairs
of walk~ng legs; gills or tracheae for respiration.

Class Crustacea: predominantly aquatic; five pairs of head
appendages~ which are~ from anterior to posterior~

first antennae (antennules)~ second antennae
(antennae) ~ mandibles, fi.rst maxillae (maxi.l1ules) ~

second maxillae (maxillae); body div:i.ded into sections ~

telson contains anus but bears no appendages; a
single medial eye and a pai.r of compound lateral
eyes are present.
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Subclass Ostracoda: body wi.thout segmentation; body
completely enclosed by carapace; carapace often
impregnated by calcium salts; both pair of
antennae used for locomotion.

Order Myodocopa: carapace with convex ventral margin;
second antenna possesses exopodite with more
than one segment.

Family Sars:i.ellidae
~~rsiella zostericola Cushman, 1906

Subclass Cirri.pedi.a: barnacles; sessile; body enclosed
in a large carapacewhi.ch bears calci.fied plates;
first antennae reduced; no second antennae;
mandi.bles wi.. thout palps; si.x well developed
thoracic appendages; mandi.ble reduced.

Order Thoracica: six pai.rs of well-developed cirri.;
mantle usually covered wi.th calcareous plates.

Suborder Lepadomorpha: possess stalk derived from
preoral part of body.

Family Lepadidae
Lepas antifera Linne, 1158
L. fascicularis Elli.s and Solander, 1786

Suborder Balanomorpha: no peduncle; sessi.le; tergal
and scutal plates movable.

Family Chthamalidae
Chthamalus fragili~ Darwin, 1854

Family Balanidae
Balanus (Balanus) eburneus Gould, 1841
~. (~.. ) iI!1provis"us Darwin:- 1854
B. (Semibalanus) balanoides (Linne
Chel<mib.ia patula (Ranzani, 1818)
.£' testudin~!:ia (Li.nne

Subclass Malacostraca: body divi.ded j.nto head, thorax
and abdomen; head usually with stalked compound
eyes; carapace usually extends over thorax; eight
thoracic segments; female gonopores on sixth
thoracic segment; male gonopore on eighth
thoracic segment.
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Superorder Hoplocarida

Order Stomatopoda: Head ends anteriorly in two movable
pieces; carapace covers remainder of head;
first five thoraci.c appendages subchelate ;
last three thoracic appendages simple and
elongate; five pairs abdominal appendages
bear gills; last appendages are uropods.

Family Squi11idae
Sguil1a empusa Say, 1818

Superorder Peracarida: without a carapace, or with a
carapace not fused to at least four thoraci.c
somites; first thoracic somite fused wi.th head;
oostegites in female.

Order Mysidacea: transparent carapace over most of
thorax; eyes stalked or absent; first thoracic
and often second thoracic appendages as max-
illipeds; rema.inder of thoracic appendages
modifi.ed for swimming.

Family Mysidae
Neomysis americana (S. I. Smith, 1873)
Mysis!!1ixta Li11jeborg, 1852
Gastrosaccus diss:i,mi1is Coifman, 1937
Mysidopsis bigelowi Tattersall, 1926
Metamysidopsis munda (Zimmer, 1918)

Order Cumacea: inflated carapace contains a gill
cavity and covers first three to four
thoracIc somites; abdomen lacks pleopods
in females and has two to five in males;
mandibles without palps; body tiny.

Family BodotrHdae
Cyclaspis ,varians CaIman, 1912

Family Leuconidae
Leucon americanus Zimmer, 1943

Family Diasty1idae
O~urostylis smith!. CaIman, 1912

Order Tanaidacea: body flattened dorso·--ventrally;
carapace covers first two' thoracic somi.tes
and enclosed lateral gill chambers; five
pairs of pleopods on abdomen; body tiny.
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Family Paratanaidae
Leptochelia savignyi (Kroyer, 1842)

Order Isopoda: body macroscopic, dorso-'ventrally
flatten~d;first thoracic segment fused to
head; no carapace; abdominal somites often
partially joined; elght pairs of uniramous
thoracic legs; six pairs of biramous pleopods
bear gills.

Suborder Anthuridea: body elongate, cylindrical;
first pair of legs subchelate; first pair
of pleopods form an operculum covering
other pairs.

Family Anthuridae
Cyathurap.olita (Stimpson, 1855)
R.tilanthu~ sp.

Suborder Flabellifera: body flattened; last abdominal
segment fused with telson; uropods and
telson form a tail fan.

Family Sphaeromidae
Sphaeroma quadridentatuI!! Say, 1818
Anci~.depressus (Say, 1818)

Fami.ly Cymothoidae
Irona nana Schi.oedte and Meinert, 1883-84
I:trone'ca ovali~ (Say, 1818)
Aegothoa medialis Richardson, 1900
.Olen~ira. praeg~stator. (Latrobe)

Family Cirolanidae
.Qirolana ~cha~ (Stimpson, 1853)

Suborder Valvifera: exopodite of uropods vestigi.al
or absent; uropods ventral, form cover of
a chamber contai.ning p1eopods.

Family Idoteidae
.Q!!!!:idotea almyra Bowman, 1955
C. coeca (Say, 1818)
"Q. !!!ftsi (Stimpson, 1883)
.Q.• nigrescens Wigley, 1961
Eqotea triloba (Say, 1818)
Erichso~~filiformis (Say, 1818)
!9.0tea balthica (Pallas, 1772)
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Suborder Bopyroidea: parasiti.c on Crustacea; body
may be modi.fied; suctorial mouthparts with
piercing mandibles.

Family Bopyridae
Probopyrus pandalicola (Packard, 1879)

Order Amphipoda: body bilaterally flattened; first
thoracic segment fused to head; nO carapace;
abdominal somi.tes not fused; second and
thi.rd thoracic legs modified as gnathopods;
six pairs of pleopods.

Suborder Garrnnaridea: abdomen well-developed;
maxilliped wtth palp; pleopods biramous,
rarely reduced.

Family Ampelisciqae
Ampelisca ,abc/ita Mills, 1964
A. vadorum MHls, 1963
A. veErilli Mills, 1967

Family Atnpithoidae
Ampithoe valida Smith, 1873
Cymadusa compta (Smith, 1873)

Family Aoridae
Lembos smithi (Holmes, 1905)
Microdeutopus ~IYllotalp~ Costa, 1853
Lep!:ocheirus pinguis (Stimpson, 1853)
L. plumulosa Shoemaker, 1932

Family Batei.dae
Batea catharinensis Fr. Mililer, 1865

Family CorophHdae
Cerapu§.. tubu1aris Say, 1818
Corop.Qium ,acherusicum Costa, 1857
~. acutum Chevreux, 1908
.Q,. insidiosum Crawford, 1937
f. 1acustre Vanhoffen, 1911
C. tubercu1atum Shoemaker, 1934
Erichthonius£Easi1:!:ensi~Dana, 1853
Uncio1a irrorata Say, 1818
Q.• ~errata Shoemaker, 1945
U. dissimilis Shoemaker, 1945

Family Gammaridae
Qammarus daiberi Bousfield, 1969
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G. mucronatus Say, 1818
G. palustris BousHeld, 1969
Q.• .tigrinus Sexton, 1909
El~mopus. laevis (Smith, 1871)
Melita appendiculata. (Say, 1818)
M. !!itida Smith, 1.87.3

Family Haustoriidae
Haustorius canadensis Bousfield, 1962
Parahausto"rius attenuatus Bousfield, 1965
P. holmesi Bousfield, 1965
R:. 'longimerus Bousfi,eld, 1.965
Protohausto£iu~ .. wigleyi Bousfi.e1d, 1965
Protohaustorius dei~hmannae Bousfield, 1965
Pseu'dohaustorius' caroliniensis Bousfi,eld, 1965
'Acanthohaustoriu's millsi Bousfield, 196.5
A. intermedius Bousfield, 1965

Family Isaeidae
Microprotopus raney'!. Wigley, 1966
Photismacrocoxa Shoemaker._----,

Family Ischyroceridae
Jassa falcata (Montagu, 1808)

Fami.ly Lilj eborg:i.idae
Listriella .barnardi Wi.g1ey, 1966

Family Lyssianassidae
.Lysianopsis alba Holmes, 1905
Orch~me~. ,E,ingui§. (Boeck, 1860)

Family Oedicerotidae
Monocu1odes edwardsi Holmes, 1905

Fami.1y Phoxocepha1idae
Paraphoxus spinosus. Holmes, 1903
P. ~p'!stomus (Shoemaker, 1938)

Family P1eusddae
Parapleustes n. sp.

Family Stenothoi.dae
Parametopella.£YP.E..!§. (Holmes, 1905)
Stenothoe. minuta Holmes, 1905

Family Tali tridae
Hyale ,Elumulosa (Stimpson, 1853)
Orchestiagrill.~~.Bose, 1802
Talorchestia megalophthalma (Bate, 1862)
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Suborder Caprellldea: abdomen normally vestigial,
usually lacki.ng large pleopods or uropods;
gills two or three pairs and b'rood lamellae
two pairs each.

Family Caprellidae
Capre1la andreae Mayer, 1890
.~. penantis'Leach, 1814
~. egui1ibra. Say, 1818
Paracaprella ,tenuis Mayer, 1903
Aeginina 10ngicornis (Kroyer, 1842-43)

Superorder Eucarida: all thoracic terga constitute the
carapace; stalked eyes; thoracic legs bend
between fourth and fifth segments; no oostegites.

Order Decapoda: first pereopods usually are chelipeds;
three pai.rs of maxillipeds; last five pairs
of thoracic legs are uniramous pereopods.

Suborder Natantia: body almost always laterally
compr1essed; rostrum usually compressed
and serrated; antennal scale generally
large and lamellar; pleopods present i.n
full number, used for swimming.

Family Penaeidae
.!'enaeus aztecus. Ives, 1891

Family Palaemonidae
Palaemonetes pugio Holthuis, 1949
P. vulgaris (Say, 1818)

Family Crangonidae
Crangon, septemspinosa (Say, 1818)

Suborder Reptantia: lobster-like or crab-li.ke;
abdomen and carapace depressed; pleopods
reduced or absent, not used for swimmi.ng.

Section Macrura

Family Homaridae
Homarus americanus H. Milne-Edwards, 1837

Family CalHanassidae
Upogebia affinis. (Say, 1818)
Callianassa sp.
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Section Anomura

Family Paguridae
Pagurus .longicarE,us Say. 1817
P. pollicaris Say. 1817

Family Hippi,dae
Emerita ta1poida (Say. 1818)

Section Brachyura

Family Portuni,dae
Callinectes sapidus Rathbun. 1896
Ov..§!1ipes ,ocellat,us (Herbst, 1799)
Carcinus .~nas. (Linne, 1767)

Family Cancridae
~anceE, irroratus Say, 1817
C. borealis, Stimpson, 1859

Fam:i1y Xanthi,dae
Eurypanopeus depressus (Smith, 1869)
Neopanope !exa!l~ sayi (Smith~ 1869)
Panopeus herbsti H. Milne-Edwards, 1834
Rhithropanopeus harrisi (Gould, 1841)
Hexapanopeu~.S!ngustifr~ (Benedict and Rathbun,

1891)

Family Pinnotheri.dae
Pinnotheres .ostreum Say, 1817
Pinnixa .retinen§. Rathbun, 1818
P..sayana Stimpson, 1860

Family Grapsidae
Sesarma cinereum (Bosc, 1801)
's. ret'i'c'ulatum(Say, 1817)_. -- .

Family Ocypodidae
Q£yp,Q~~, Sluadrata (Fabricius, 1787)
Uca minax (Le Conte, 1855)
Q,.-£E.gnax (Smi th, 1870)
U. .E.ugilator (Bose, 1801)

Family Majidae
Libini~ dubia H. Mi,lne-EdwaJ;ds, 1834
L. emarginata Leach, 1815

\

..J
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Key to the Major Groups of Crustacea
(Modified from Light et aI, 1961)

For terminology, see Plat~ 12 - 17.

1. Firmly attached, to solid substrate, or rarely
as a parasite that is partly internal • • • •
· . . . . . . . . .. . . . . . . . Subclass Ci.rripedia

Free-living, or, if parasitic, generally external • •

2. With a bivalved carapace enveloping th~ entire body,
small (not more than 2-3 rom length), with few
appendages. . • . • • •. ••••Subclass Ostracoda

• • 2

Carapace absent or present, but covering at most the
thoracic region • • • .. •• Subclass Malacostraca . • 3

3. First five pairs of thoracic appendages subchelate, second
pair developed as raptorial claws • • • . • • . • . . •· . . . .. . . . . . . . . Superorder Hoplocarida

Carapace, if present, not fused with more than four thoracic
segments, oostegites present. •• Superorder Peracarida 4

Carapace fused with all the thoracic segments; no
oostegites.. . Superorder Eucarida, Order Decapoda

4. Body possessing the cari.doid (shrimp-like) form, with a
distinct carapace over the thorax and an elongated
abdomen • • • . • . . • . • • • . • . • • . . . • . . 5

Body having thorax and abdomen not sharply distinguishable;
carapace lacking or very small. • . • • • • • . • . 6

5. Eyes stalked when present; carapace covering all or most
of the thorax . . . . • • • • • • • • • . • . Mysidacea

Eyes sessile when present; carapace covering only 3 or 4
thoracic segments and inflated into a branchial chamber
on each side. • • . • • . • . • • • • • •. Cumacea

6. A small carapace present, covering 2 thoracic segments;
resemble small isopods but have 1st pair of legs chelate
• • • • • • • • • • • • • • . Tanaidacea

Carapace lacking •• • • 7
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7. Body usually dorsoventrally flattened; thoracic
legs (except for maxilliped) essentially alike;
abdominal limbs modified for respiration or
swimming. . . . . . . . . . .. . .. . . . . Isopocla

Body usually laterally compressed; thoracic limbs of
more than one form, with the second and third
usually prehensile. . . . • • • • 0 0 0 0 0 0 Amphipoda
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Key to the Cirripedia of the Delaware Bay Region
(Modified from Zullo, 1963)

For terminology, see Plate 12.

1. Shell attached directly to substrate. • 2

Shell attached to substrate by fleshy stalk of peduncle • • • 7

2. Eight compartmental plates visible in shell wall

Six compartmental plates visible in shell wall ••

• • • • 3

• • • • 4

3. Parieties thick, greater than 1/5 basal carino-rostral
diameter; orifice small, with greatest diameter less
than 1/2 the basal diameter of the shell. • . . . • . •
• • • • • • • •• •• Chelonibia tes tudinaria

Parieties thin, less than 1/5 basal carino'-rostral diameter;
orifice large; with greatest diameter at least 1/2
basal diameter. • • • • • • • • • • • Chelonibia patula

4. Rostrum with alae, overlapped by adjacent compartmental
plates; basis membranous; intertidal. . • • • • • • • •

Chthamalus fragilis

Rostral plate with radii, overlapping adjacent plates • • • • 5

5. Basis membranous.

Basis calareous •

.Bal~ (Semibalanus) balanoides

• • 6

6. Exterior of scutum distinctly striate longitudinally;
carinal side of basal margin of tergum deeply
excavated; radius covers most of ala • • . • • • •
• • • • • • • • • • • • • • •Balanu.§., (Balanus) eburneus

Exterior of scutum lacking distinct longitudinal striae;
turgal spur narrow, less than 1/4 width of basal margin;
radius covets only a small portion of ala • • • • • • •
· . • . • • • . • • • • . •Balanus (~alanu~) ,improvisus

7. Carina terminating below in a flat oblong external
disk, umbo projecting angularly; valves th;in, papery.
• • • • • • • • • • • • • • • .Lepas fascicularis

Carina terminating below in a fork; valves well
calcified; valves smooth or minutely striate•••••.
• • • • • • • • • • • • • • . • • • • • Lepas anatifera
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Additional species which may be found in Delaware waters:

Lepas anserifera Linne, 1767
L.hi11i.J:,each, 1818
L. pectfnata Spengler, 1793
Balanus (Balanus) venustus niveus Darwin, 1854
Che10nihia caretta (Spengler, 1790)
P1aty1epas. hexastylos (Fabricius, 1798)
Loxothylacus panopaei (Gissler, 1884)
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Key to the Mysid~cea of the Delaware Bay Region
For terminology, see Plate 13.

Te1son cleft.

Telson entire •

• • It • • • 0 0 -. -.". • •• ." • • --.- • • 2

. 3

2.

3.

Lateral margin of telson with less than 15 spines .
. . . . . · . . . . . . . Gastrosacc~ dissimilis

Lateral margin of telson with more than 30 spines .
. . . . . · . . . . . . . . . . . . • Mysis mixta

Lateral margin of telson with spines along the whole length . 4

Lateral margin of telson with proximal two-thirds smooth
and wi.thout spines. • • • • .MetamysidoEsis munda

4. Lateral margin of telson with about 12 short spines along
the whole length; apex with .3 pairs of long, strong
spines. • • • • • • • • • • • MysidoEsis bigelowi.

Lateral margin of telsonwith about 40 spines,
distally these are grouped with 1-3 shorter spines
between longer ones • • • . • • • • .~eomysis americana

Additional species which may be found in Delaware waters:

Heteromysis. formosa S. 1. Smith, 1873
Bowmaniellaiohnsoni (Tattersall, .1937) (=Gastrosaccus?)
ErythroEs erythroEhthalma. (Goes, 1864)
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Key to the Cumacea of the Delaware Bay Region
(Modified from Wigley, 1964)

For terminology, see Plate 14.

1. Independent telson present; telson apex upturned,
without apical spines • • • . • • • Oxyurostylis smithi

Without i.ndependent telson. •

2. Pseudorostrum well developed; basal segment of uropod
shorter than rami; male with 2 pairs of pleopods .•

• • • • • • • • • • • • • • • • • Leucort americanus

• • 2

Basal segment of uropod longer than rami; male with 5 pairs
of pleopods; second antenna well developed••.••••
• • . • • . • • • • • • • • • • • • • Cyclaspis varians

Additional species which may be found in Delaware waters:

Diastylus politus Smith, 1879
D. quadrispinosa G. O. Sat's, 1871



117

CUMAC£A

CARAPACE
(Side View)

'\
)

UROPOD

without INDEPENDENT TELSON with INDEPENDENT TELSON

PLATE 14



118

Key to the Isopoda and Tanaidacea of the Delaware Bay Region
(In part modified from Schultz 9 1969)

For terminology, see Plate 1.5.

1. First pair of legs chelate; 6 free thoracic segments ...
. . . . • • • Tanai.dacea. .Leptochelia savignyi

First pair of legs not chelate.

2. Parasitic on Crustacea; females asymmetric; males tiny;
body highly modified. • . • • • . • • • . . . • •
• • . . . Bopyroidea (Epicaridea) Probopyrus pandalicola

• • 2

Not parasitic on Crustacea 9 body symmetrical or at least
with traces of bilateral symmetry • . . 3

3. Uropods folded under pleotelson, form the cover of a
chamber encasing the pleopods (branchial cavity) •.

• 0 • • • • Val'vifera . . -\II 0 • • • • • • • • . .12

Uropods latera1 9 flattened 9 forming with the telson 9

a cauda.l fan. . . . . . ~ 0 • • •• • 0 • • • • • 4

4. Body elongate, length about 7 or more times the width;
pleotelson (or telson) elongate; uropods partially
folded over or extendi.ng above pleotelson . Anthuridea. . . 5

Body never elongate 9 length much less than 7 times width;
pleotelson moderately large to large; uropods with
endopods and exopods flattened or pointed, never
folded over or above pleotelson • . • . • Flabellifera. . . 6

5. Maxi11ipedal palp of two articles, sixth pleonal
segment fused to telson • • • • • • • . Cyathura E.2lita

Maxi11ipedalpalp of one article; mandibular palp
of only one article. • •• . ... Ptilanthura sp.

6. Pleon composed of one visible free segment plus pleotelson;
uropod with one ramus fused to basis•... Sphaeromidae . 7

Pleon composed of four or five free segments plus
pleotelson; uropods present . . . . . . . . . . ••. 8

7. Uropods uniramous, only a long endopod present
. . . . . • . . . • • • • . . . Ancinu~. depressus

Uropods biramous (remember endopod and basis are fused)
. . . • • • • . . . • . .Sphaeroma quadridentatum
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8. All pereopods prehensi.le ~ modified for cli.nging • • • • •
• • • • • • • • •• ••• 0 • • • Cyrnothoida'e . .9

First three pereopods prehensi.le; other pereopods
ambulatory or with long natatorysetae•••..•••.
• • • • . • • • • • • • • • • • • • •Cirolana concharum

9. Posterior margin of uropodal rami with fringing setae;
eyes very large • • • • • • • • Aegathoa medialis

Posterior margi.n of uropodal rami never with fringi.ng
setae; eyes if present~ only moderately large •..••••10

10. Body elongate; uropods not extending beyond posterior
margi.n of pleotelson; pereopod VII si.gnifi.cantly
longer than other si.x pereopods • 01encira. praegustator

Body more compact; uropods sometimes extend beyond
posterior margin of pleotelson; pereopod VII not
signiHcantly longer than other si.x pereopods • • ••. 11

11. P1eon enveloped by peraeonal segment VII; uropodal rami
much longer than basis•••••• Irona (=Mothocya) nana

Pleon not enveloped by peraeonal segment VII; uropod
rami short~ scarcely longer than basis. Lironeca ova1is

12. Eyes dorsally located; cephalon with notched anterolateral
lobes; first three paraeopods subchelate•.••••••.. 13

Eyes laterally or dorsolaterally located~ cephalon
without antero-lateral lobes; H.rst three
pereopods not subchelate. • • • • • • •. • .. 16

13. Antenna two with flagellum longer than all of antenna one .• 14

Antenna two with flagellum short~ whole of antenna two
only slightly longer than antenna one • . .. .15

14. Eyes prominent; antenna one extends only to end of peduncle
of antenna two. • •• Chiridotea tuftsi

Eyes small; antenna one extends just beyond peduncle
of antenna two. • • • • • • • • Ch!ridotea almyra

15. Clavate flagellum of antenna one about 3 times as long
as wide . • • • • . . . • • • . . Chiridotea nig~ens

Clavate flagellum of antenna one much more than 3
times as long as wi.de • . • • • • • . . Chiridotea .caeca
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16. Flagellum of second pair of antennae well developed
and multi-articulate. • . . . • . • • . Idotea balthica

Flagellum of second pair of antennae with less than
four arti.cles... •. .•• • . • • . . . .17

17. Second pair of antennae shorter than first pair
e_ • • • • • • • • • • • • •• •• ,•• Edote-a triloba

Second pair of antennae much longer than first
pair. . • •• • • • • • • . •• Erichsone1la filiformis

Additional species which may be found in Delaware waters:

Cyathura burbancki. Frankenburg~ 1965
Piti1anthura tricarina Menzies and Frankenburg, 1966
Paracerceis c'audata (Say, 1818) .
Idotea metallica Bose, 1.802
l.. phosphorea Harger~ 1.873
Ligia exotica Roux~ 1828
L. oceanica (Linne~ 1767)
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Key to the Amphipoda of the Delaware Bay Region
For terminology, see Plate 16.

10 Six free thoracic segments, abdomen greatly reduced;
skeleton shrimps. . . • • • • • •. •. CAPRELLIDAE

Seven free thoracic segments, abdomen not reduced • • • . . . 2

2. Foi.lr eyes (2 pairs), all simple . •

Two compound eyes or eyes absent.

• .AMPELISCIDAE

· . 3

3. Abdomen flattened dorso-ventrally; body generally de-
pressed, coxae 1 - 4 small, reduced . . COROPHIIDAE

Abdomen not flattened dorso-ventrally; body laterally
flattened, cylindrical or d.rcular in cross
sectional outline • . • . • . • • 4

4. Terminal uropods uni.ramous. • • 5

Terminal uropods biramous, inner ramus may be minute. . ]

5. Antenna 1 wi.th acessory flagellum • • • . part of ISAEIDAE

Antenna I without acessory flagellum

6. Coxal plate 4 greatly expanded, overlapping adjacent
plates. • . • . • • • • • . . . . . . • . . STENOTHOIDAE

Coxal plate 4 about same size as plates I -- 3, over
lapping only a small part of plate 3•.•••TALITRIDAE

• • 6

7. Terminal uropods with short rami., not equal to peduncle,
outer ramus uncinate or appearing so. . 8

Terminal uropods not uncinate, at least one ramus equal to
or larger than peduncle . . . . . . . . . .• . 9

8. Antennae 1 and 2 with less than 6 segments in flagellum;
males distinguished by greatly enlarged
gnathopod 2 ••..•.••....••• ISCHYROCERIDAE

Antennae 1 and 2 with many more than 6 segments in
flagellum; male gnathopod 2 not greatly
enlarged. • . . . . . . • . . . . • . . • . AMPITHOIDAE
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Accessory flagellum absent. • . • • • . .10

Accessory flagellum present, may be of one minute seg-
ment or scale (check very carefully!) • . . . •. . .. 12

10. First gnathopod rudimentary; epi.mera1 side plate 3
with several prominent upturned teeth . . BATEIDAE

Fi.rst gnathopod normally developed. .

11. Third uropod, inner and outer rami of nearly equal
length; eyes large, united dorsally • • • OEDOCEROTIDAE

Third uropod, outer ramus shorter than inner ramus;
eyes circular, not united dorsally•..•••PLEUSTIDAE

Third uropod, inner ramus minute, much shorter
than outer ramus. .part of ISAEIDAE

12. Gnathopods poorly developed

Either pair of gnathopods well-developed.

13. Gnathopod 2, segment 3 elongate; segments of pereopods
3 ,.. 5 not greatly expanded. • • • • • • . LYSIANASSIDAE

Gnathopod 2, segment .3 not elongate; segments of
pereopods 3 - 5 greatly expanded. . . • • .HAUSTORIIDAE

.. 11

..13

.14

14. Gnathopods of equal size or second larger than first•••..15

First gnathopod larger than second. . . . AORIDAE

15. Rostrum well'-developed, extendi.ng beyond peduncle
segment 1 . . . • . • . . . • • • . . . PHOXOCEPHALIDAE

Rostrum short, not extending to end of peduncle segment 1 .. 16

16. First antenna with 6 segments or less in flagellum. • • •
• . • . . . . • • • • • • • • . LILJEBORGIIDAE

First antenna wi.th more than 6 segments in flagellum
• • • . . • • • • • • • • • • • • • • • •GMfl-1A.RIDAE
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AMPELISCIDAE
(Adapted from Mills, 196'7)

1. Article 3 of pereopod
1 much shorter than

5 shorter than article 4; antenna
peduncle of antenna 2 . . . . . . •
• • • • • • • • .~elisca verrilli

Article 3 of pereopod 5 longer than article 4; antenna
1 longer than peduncle of antenna 2 . .•.. ... 2

2. Posterolateral corners of third segment of urosome
sharply upturned, uropod 2 outer ramus outer margi.n
with three to five spines • • . • . • Ampelisca vadorum

Posterolateral corners of third segment of urosome
rounded, uropod 2 outer ramus outer margin with one to
two spines. • . . • . . . . • . •Ampelisca abdita.

AMPITHOIDAE

1. Without accessory flagellum; male gnathopod 2 larger
than gnathopod 1. • . • . . . • . Ampitho~ .:valida

Without accessory flagellum of 2 art:i.cles; male
gnathopod 2 not sign:i.fi.cantly larger than
gnathopod 1 . . • • • • • • • • . . . • ~adu§.~. compta

AORIDAE

1. Accessory flagellum consi.sts of one article; article 5
larger than article 6 on first gnathopod. • . . . . . .
. • • • • • • • • • • • . . • Microcleutopus .gryllota1pa

Accessory flagellum of more than one article ..

2. Pereopods 3 _. 5, article 2 several times longer than
wide. .. .••.......•.... Lembos smithi

• • 2

Pereopods 3 - 5, article 2 slightly longer than wide. . . . . 3

3. Antenna 1 longer than antenna 2 .

Antenna 1 shorter than antenna 2. Leptocheirus plumulosus
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BATEIDAE

Only one local species. . • • • • • • Batea catharinensis

CAPRELLIDAE

1.. Pereopods 3 and 4 minute, present at base of
gills . • ••••...• • • • Paracaprel1a ten~is

Pereopods 3 and 4 absent. . •• 2

2. Anterior of head without anteri.orly-directed,
triangular spine. . • . . . . • . . • .

Anterior of head with anteriorly-di.rected triangular
spi.ne . . . . . .. . .. .....

•... 3

•• 4

3. Ventral spine between bases of second gnathopods
. . • • . Caprella ~9::!ilibra

No ventral spine between bases of second gnathopods . . .
. . . • . • . • . • . • . • .Aeginina longicornis

4. Palm of propodus of pereopods 5 - 7 convex; found among hy'··
droids on back of loggerhead turtle. ."Capr~.!.!~. andreae

Palm of propodus of pereopods 5 _. 7 concave; found on
many substrates in marine waters. Caprella penantis

COROPHIIDAE

L Accessory flagellum present; terminal uropods appear
b'i'I"amous. . • .. • • . • • • . • • . . . . . • • . . 2

Accessory flagellum absent; terminal uropod defi,nitely
uniramous . • . . . . . . . . . . . . . . 4

2. Epimeral side plate 3 with postero-ventral corner
upturned . . •. .....•..•.Unciola irrorata

Epimeral side plate 3 with postero-ventral corner
not upturned. . • . . • . . . . .

3. Antenna 1, peduncle article 2 longer and more slender
than article 1; moveable ramus of uropod 3 with

. •.. 3
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more than a dozen long setae; ventral margin of
antenna 2, article 4 smooth in male •.Unciola dissimilis

Antenna 1, penduncle article 2 slightly shorter and
nearly as wi.de as article l; movable ramus of uropod .3
smaller and with about six setae; ventral margin of
antenna 2 article 4 in male with 5 or 6 strong
serrations. • • • • . . • • • • . . • . Unciola serrata

4. Antenna 2 conspi.cuous1y more robust than antenna 1;
urosome segments fused. . . . . . . . . . . . . . . . . 6

Antenna 2 of approximately the same size as antenna 1;
urosome segments separate . . . . . . . . 5

5. Antenna 1 flagellum of .3 or 4 articles; pleopods short
with proximal segments many times wider than distal
segments; usually found in a chitinous tube which
the ani.mal carries about. . . • . . • Gerapus tub!:!!.aris

Antenna 1 flagellum of more than 4 articles; pleopods
of normal slender' shape; gnathopod 2 complexly chelate
with antero-ventral lobe of article 5 developed
into strong tooth • • • . • • Erichthonius br.§!siliensis

6. Urosotne with a raised lateral margi.n forming a ridge;
oligohaline • • •.•..•••Corophium lacustre

Urosome lateral margin not raised; marine to mesohaline • • . 7

7. Antenna 2, article 4 with large curved tooth on distal
ventral' corner. . • • • • • • . • . . males • • 8

Antenna 2, article 4 without this tooth •..•. females •. 11

8. Antenna 2, arti.cle 4 with many long setae on both ventral
and dorsal sides••••.••.•forophium tuberculatum

Antenna 2, article 4 with only a few short setae on
both sides•••.•.••...••...

9. Antenna 1, peduncle article 1 with proximal end at least
twice as large as distal end. . . Corophium acherusicum

• . 9

Antenna 1, peduncle arti.cle 1 with proximal end same
size as distal end. • . • • . . • . • . . . ••. 10
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10. Antenna 2, article 5 with large mid-ventral curved
tooth • • • • • • • • • • ••••Corophium acutum

Antenna 2, article .5 without mid-ventral tooth.•.••.
• • • • • • • • • • • •..• . •Corophium .insidiosum

11. Antenna 2, articles 4
setae on article 4,

& .5 sparsely setose (about 6
do not count spines). . . • .

. • . • • • . ..Qorophiu~ acutum

Antenna 2, articles 4 & 5 moderately to densely setose
(at least 15 setae on article 4). .12

12. Antenna 2, article 5 densely setose but without
spines. • . • • • • . . . • • . .Corophium tuberculatum

An.tenna 2, article 5 moderately setose and with 1. or
2 spines -. . . . 13

13. Rostrum extended, narrow; antenna 2, arti.cle 5 with a
s:Lngle spine, setose on lateral and dorsal sides.

• • • • . • • . • . Corophium insidiosum

Rostrum a small, flat triangle; antenna 2, arti.cle .5 with
2 spines, setose on ventral aspect only .
. • • • • • . • • • • • . • • . • Corophium acherusicum

GAMMARIDAE
(In part mOdified from Bousfield, 1969)

1. Pleonal segments with posteriorly-directed dorsal
processes . . . . . . . . . . . . . . . . .

Pleonal segments without posteriorly-directed dorsal
processes . . . . . , . . . . . . 41 • • • •

• • • • 2

•. 3

2. Pleonal segments with a single, mid-·dorsa1 process; third
uropods 1anceo1ate. . Gammarus mucronatus

Pleonal segments with 5 - 7 dorsal, posteriorly-directed
processes; third uropods elongate, spinose, not
lanceolate, inner ramus minute; in male one of the
second gnathopods greatly enlarged.Melita ~ndiculata

3. Third uropod, inner ramus much shorter (less than 1/3
length) than outer ramus. . . . . . Melita nit.!:~~

Thi.rd uropod, inner ramus equal to or at least half as
long as outer . . . . . . . .. ... 4
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4. Third tiropods, rami with spines on outer margins only;
rami rectangular, outer ramus uni-articulate. • • ~ • •

• • • • • . • • • • • • •Elasmopus. laevis

Third uropods,rami densely setoseon outer and inner
margins, outer ramus 2-articulate; rami lanceolate. . • • • 5

5. Pereopods 1 & 2, anterior margins of article 6
without setae •••..•••••••Gammarus. pa1ustris

Pereopods 1 & 2, ante:dor margins of article 6
wi.th setae. . . . . 0 • • 0 • • • • CI • • .• • . .. . . 6

6. Antenna 1, basal flagellar segments wi.th alternate
posterior setae longer than twice the width of respective
segments; antenna 2, peduncular segments 4 & 5 each wi.th
4 - 7 clusters of long stiff setae. • .Gammarus daiberi

Antenna 1, basal flagellar segments with alternate
posterior setae short, scarcely exceeding width of
segment; antenna 2, peduncular segments 4 & 5 each with
3 (occasionally 4) clusters of long setae . . . . . . .
• • • • • • •• • • • • • • • • • 0 ••Gammarus tigrinus

HAUSTORlIDAE
(Adapted from Bousfield, 1965)

1. Posterodorsa1 border of p1eon segment 3 free or
slightly decurved, not reflexed; pleon side plate 3
rounded . . . . . . . . . . . . . . . .. .... 2

Posterodorsal border of pleon segment
reflexed forming a lobe overhanging
side plate 3 (except in .Haustorius)
spinous process • . • •. . • • • .

3 strongly
uros.ome; pleon
with posterior

•••• 6

2. Body relatively slender, lateral lobes of pereon weak;
head not broadened, rostrum weak. . .• ...•... 3

Body broadly arched, pereon lobes pronounced; abdomen
abruptly narrowing beyond pereon 7; head very broad
rostrum distinct. • . • . • . • • . • . . . 4

3. Coxal plate of pereopod 2 much broader than deep, elongate
behind; pereopod 5, posterior border of segment 4
narrower than anterior border, with 2 spine groups;
uropod 1, posteri.or margin of peduncle di.stally
spinose • • . • • . • . • • Protohaustorius deichmannae

'\
... j
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Coxal plate of pereopod 2 li.ttle broader than deep;
pereopod 5, posterior margin of segment 4 wider
than anterior, with 3 - 4 spines; uropod I posterior
margin of peduncle spinose throughout • • • . • . . . •

• • • • • • 0 • • • Protohaustorius. Eigley!.

4. Pereopod 5, coxal plate broadly acute or rounded behind,
article 6 about equal to article 5; uropod 1,
posterior margin of peduncle spinose throughout • . . . 5

Pereopod 5,
arti.cle 6
posterior

posterior lobe of coxal plate sharply elongated,
markedly longer than article 5; uropod 1
margin of peduncle centrally unarmed. . . . .

• • • • • • • 0 • .Parahaustorius attenuatus

5. Pereopod 5, article 4 subrectangular, posterior margin
subtruncate, with two (or three) prominent spines;
pereopod 4, article 6 not longer than article 5 . . .
• • • • • 0 0 • • Parahaustorius log~merus

Pereopod 5, article 4 narrowing behind, posterior margin
oblique, with one spine; pereopod 4, article 6
longer than article 5 • • . • . .Parahaustorius ho1mesi

6. Rostrum short; head broadest posteriorly; uropod 3,
terminal segment of outer ramus small or
vestigial •••••• 0 .Pseudohaustorius caroliniensis

Rostrum strong; head broadest medially; uropod 3, terminal
segment of outer ramus normal, di.sti.nct . • 0 • • • • • • • 7

7. Pleon side plate 3 rounded behind; uropod 1, rami subequal;
pereopod 5, posteri.or margin of segment 4 with one
group of spines only.••.•. 0 Haustorius cag~densis

Pleon side plate 3 with posterior spinous process; uropod 1
inner ramus shorter, usually more slender than outer. . . . 8

8. Pleosome 3, posterodorsal margin produced as a large sub
conical process; pereopod 5, posterior lobe of segment
4 short, posterior and proximal margins continuous,
with 1 spine•...... Acanthohaustorius intermedius

Pleosome 3, posterodorsal margin normally rounded behind;
pereopod 5, hindlobe of segment 4 elongate, posterior
margin distinct, with 2 spines.Acanthohaustorius millsi
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ISAEIDAE

1. Antenna I with acessory flagellum • .Microprotopus raneyi

Antenna 1 without acessory flagellum. • .Photis macroco:xa

ISCHYROCERIDAE

Only one local speci.es.

LILJEBORGIIDAE

Jassa falcata

Only one local species. • • • • • • • Listriella bart!ardi

LYSIANASSIDAE

1. Telson enti.re, eye circular •

Telson cleft, eye elongate.

OEDOCEROTIDAE

Only one local species.

PHOXOCEPHALIDAE

Orchomene pinguis

.Monoculodes edwardsi

1. Pereopod 4 elongate, wi.th few spines, article 6 about
twice as long as article 5••••• Paraphoxus .spinosus

Pereopod 4 short, spinose, article 6 about same length
as article 5••.••.•.•••Trichophoxu~ epistomu~

PLEUSTIDAE

Only one local species. . . . . . . . . .Parapleustes sp.
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STENOTHOIDAE

1. Coxal plate 4 greatly expanded, covers nearly all of
the other coxal plates which are reduced. • • . • .

• • • • • • • • • • • • •Parametopella ,cypris

Coxal plate 4 expanded but overlaps orily coxal plates
3 and 5; body very small. • • •. .Stenothoe minuta

TALITRIDAE

1. First antenna shorter than peduncle of secorid antenna . • . . 2

First antenna longer than peduncle of second antenna;
ventral side of antenna 2 with large tufts of
setae • • . • • • • • • • • • • • Hyale plumulosa

2. Eyes cover less than 1/4 of side of head; propodus of
gnathopod 1 no more than twice as long as wide;
gnathopod 1 in female subchelate. • • Orchestia, grillus

Eyes cover more than half of side of head; propodus of
gnathopod 1 at least three times as long as wide;
gnathopod 1 in female simple. . . . • • • . • • .
• . . • . . • . . • • • . . Talorchestia megal9..E.hthalma

Additional speci.es which may be found in Delaware waters:

Ampithoe rubricata (Montagu, 1808)
Cymadusa .~!:~. (Smith, 1873)
Chelura terebrans Philippi., 1839
Ericlltho~~Ub;icornis (Stimpson, 1853)
Orchestia uhleri Shoemaker, 1930
Orchestia platensis Kroyer, 1845
.Talorchestia .longicornis (Say, 1818)
Corophium simile Shoemaker, 1934
Listriella c1ymenellae Mills, 1962
Atylus. plinikoi. (Walker)
Elasmopus pocil1imanus (Bate, 1862)
NeoJ:1austorius schmitzi Bousfield, 1965
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Key to the Decapoda of the Delaware Bay Region
(Modified from Williams, 1965)
For terminology, see Plate 1'7.

Body laterally compressed; rostrum usually compressed
and serrated; antenna1 scale large and lamellar;
p1eopods used for swimming. • . • • . Suborder Natantia . • 2

Lobster-like or crab-li.ke; abdometl depressed; pleopods
reduced or absent, not used for sWimming. • • • • • • .
•.••••••••.•••••••.Suborder Reptantia •. 5

2. Pleura of second abdominal segment not overlapping
those of first segment, first three pairs of legs
chelate . • . • • • • • • • • • • • • • Penaeus. aztecus

Pleura of second abdominal segment overlapping
those of first segment. •• ..••• . • 3

3. First pair of legs subchelate

First pair of legs chelate. •

Crangon .septemspinosa

. 4

4. Carpus of second leg i.n adult female shorter than palm, in
male about same length as palm; dactyl of second leg with
two, immovable fiIger with one, tooth on cutting edge. .
• • . • • • . . . •• •••• Palaemonetes vulgaris

Carpus of second leg in adult female much longer than
palm; in male almost as long as whole chela; fingers
of second leg without teeth on cutting edge . • .

. • • • • • • • . • • . . . • .Palaemonetes ~io

5. Abdomen extended, symmetrical, with well-developed tail
fan • . • . • • • • . . • . . • . • • . Section Macrura . . 6

Abdomen bent upon itself or flexed beneath thorax; tail
fan variable in devE'lopment; pleura small or absent •

6. Abdomen more or less membranous; much longer and/or wider
than cephalothorax; rostrum present; chelipeds alike
and subequal. . . . . . . • . • . • . . Upogebia affinis.

Abdomen about same size as cephalothorax; body firm, well
armored and well pigmented Homarus ~merican~~

• • 7
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7. Uropods usually present, often reduced, abdomen
a.symmetrical, twi.sted, or reduced; fi.fth pair of
thoracic legs reduced and folded up above bases of
4th pair. • • • • • • • • • •••• Section Anomura •• 8

Fifth pair of thoracic legs not reduced; abdomen reduced,
lacking uropods, and folded under body. • • • . • • • •

. • • • • • • • • Section Brachyura • .10

8. Abdomen much reduced, flexed under thorax,
symmetrical, lives i.n unprotected sandy beaches, body
egg--shaped; carapace grey • . • • . • .Emerit~ ,!alpoida

Abdomen well developed, asymmetrical; animal. inhabits
gastropod shell.s. • • • • • • • • • • . • . • • • 9

9. Width of major chela less than one-half the length. •
. . . . • • • • • • . • • • • • Pagurus longicarpus

Width of major chela more than one-half the length,
dactyl with sharply produced angle on medial margin
· • • • • • • • . • • • • • • • • • .Pagurus pollicaris

10. Body narrowed in front, rostrum usually distinct; orbit
i'ndistinct. . . . Go • • • 00 • • • • • • • 0 • • • • • • • .11

Body of medium width or broad in front; rostrum reduced
or absent . . . . e • • • • • • • • • o. ••• .12

11. Median line of carapace wi.th about nine spines. .
• . . • • • . . • • • • . • • • • . .~ibinia ~marginata

Median line of carapace with about si.x spines . . .
• • • 0 • • • • • • • • • • • • • • • • • Libinia dubia

12. Small, usually commensal crabs; eyes reduced; carapace
subcircu1ar or markedly widened from side to side •. .13

Free-living crabs with well--developed eyes; carapace hard . .15

13. Third walking leg not longer than other legs; usually
found in the oyster, but also in Anomia ,simplex and
Mytilus. edulis.. • • • . • • . . . • Pinnotheres ostreum

Third walking leg longer and stronger than the others ••••14

14. Chela with immovable finger bent downward; carapace more
than twice as wide as long. . . . • . • .Pinnixa sayana
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Chela with immovable finger nearly straight; carapace
less than twice as wide as long • • • .Pinnixa retinens

15. Carapace front margin curved, bears a series of teeth
between the eye and the anterolateral. corner. • ••.16

Carapace outline squarish with more or less straight
front margin; most are semi-terrestrial. . ••. 24

16. First antennae folded longitudinally; edges of
anterolateral teeth with tubercles; body with
hai.rs • . . . • . . . . . • . . • • . . Cancer borealis

First antennae folded longitudinal or
of anterolateral teeth entire; body
hairs .. . . 0 • •

nearly so; edges
without
..Cancer irroratus._---- ---_._-

First antennae folded transversely or obliquely . • • . .17

,
l
I

../

17. Last pair of walking legs flattened and paddle--like;
tips rounded, adapted for swimming. • .•.•.•••.18

Last pair of walking legs not adapted for swimming;
tips sharp, used for walking. • •. . •.•••....19

18. Anterolateral teeth on carapace 3 to 5 in number;
carapace not very broad; body mottled or speckled
• • • . . • • • • • . • • . • • • . .Ovalipes ocellatus

Anterolateral teeth 9 in number; carapace very broad;
outermost lateral tooth especially long and
sharp •.••.•••••••••. pallinecte~~apidus

19. Front region between eyes produced into 3 low teeth; 5
prominent sharp anterolateral teeth; hind pair of
legs slightly flattened; legs long; color
green-black • . . • • • . . Carcinus maenas

Front region not produced into teeth; legs shorter;
tips of chelae may be dark. . • . . • • . . • . • . .20

20. Extreme edge of frontal margin with shallow trans
verse groove, each half appearing double (under
magnification); fingers of chelae white . . . • .

. • . • • • • • • • • . . Rhithropanopeus harrisi

Extreme edge of frontal margin not transversely
grooved; fingers of chelae darkly pigmented •..•....21
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21. Major cheliped with a conspicuous tooth at base of dactyl,
tooth larger than adjacent teeth and of slightly
differing color • . • • • • • • • • • • • •••• 22

Major cheliped with no tooth at base of dactyl, or
tooth· no·· different fromadj acent: . t.eeth.: ..... .... .23

22. Third and fourth teeth of anterolateral border de
finitely pointing forward with outer borders curved;
third maxilliped with red spot on inner surface • • • •

. • • • • • • • • • • • • . • ',Panopeus herbs ti

Third and fourth teeth of anterolateral border pointing
outward, outer borders not curved; red spot lacking • •

. • • • . • • . Hexapanopeus angus tifro,ns

23. Third maxi,lliped with red spot; fingers of minor cheliped
"spooned" • • • • • • .Eurypanopeus ,depressus.

Third maxilliped without red spot; fingers of minor
cheliped not "spooned". • • • • • ~eopanope texana sayi

24. Front with moderate width; eyes talks long; outer
maxi11ipeds nearly, or quite, closing buccal area ••.••25

Front broad; eyestalks of moderate length or short; a
gap of varying size between outer maxillipeds • • .2.8

25. Eyestalks stout; chelipeds of male nearly equal .
• . • . . • • • . • . • • • • • • • • Ocypode quadratus

Eyestalks slender; chelipeds of male unequal. • • .26

26. Large cheliped of male with oblique tuberculate ridge on
inner surface of palm extendi.ng upward from lower margi.n•• 2'7

No oblique tuberculate ridge on inner surface of
palm., • . • • . • • • • • • •• ••• Uca .E,ugilato I'

27. A prominent transverse depression behind orbit; leg joints
red on large cheliped • • • . • • . . • Uca minax

Without prominent transverse depression behind orbit; leg
joints not red; color dark often with blue on
front . • . . • . . . • . . . . . . • . . . •Uca pugnax

28. Lateral margin of carapace with a tooth behind the outer
orbital tooth; body strongly convex above; last
three articles of first three walking legs with dense
mat of hairs. • . • . . .'. . • • • Sesarma reticula tum
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Lateral mar.gin of carapace straight; body nearly flat
above; last three articles of first three legs
without dense mat of hairs•••••••Sesarma cinereum

Additional species which may be found in Delaware waters:

Parapenaeus longirostris (Lucas, 1849)
Lucifer .faxoni Borradaile, 1915
Callianassa atlantica Rathbun, 1.926
Polyonyx gibbesi Haig, 19.56
Pagurus lmnulipes. (Stimpson, 1860)
Persephona punctata aguilonaris, Rathbun, 1937
Portunus gibbesii (Stimpson, 1859)
Arenaeus.cribrarius (Lamarck, 1818)
Cancer borealis Stimpson, 1859
Pinnotheres maculatus Say, 1818
Dissodactylus mellitaeRathbun, 1918
.Pinnixa chaetopterana Stimpson, 1860
K. .cylindrica (Say, 1818)
Pelia mutica (Gibbes, 1850)
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Part VII. ENTOPROCTA AND ECTOPROCTA

Phylum Entoprocta: Stalked, sessile, pseudocoe10mate; with
distinct circlet of tentacles surrounding the
mouth and anus; flame-cell protonephridia; looped
gut tract.

Fami.1y Pedicellinidae
Pedicellina ,cernua (Pallas, 1771)

Phylum Ectoprocta: Microscopic; colonial; secrete exoskeletal
chambers in which they live; lophophore circular
or crescentic; digestive tract recurved; lack
circulatory system and excretory system.

Class Gymnolaemata: Lophophore circular; without
epistome, body-wall muscles, or coelomic
communication between zooids, marine.

Order Ctenostomata: Chitinous zoaria encrusting,
erect or stolonate; no avicu1aria or true
external ovicells present; zooids cylindri
cal to flat; orifice terminal or nearly so.

Family Alcyonidiidae
Alcyonidium polyoum (Hassall, 1841)
A. verrilli Osborn, 1912
A. mammillatum Alder, 1857

Family No1ellidae
Anguinella palmata Van Beneden, 1844

Family Flustrellidae
.Flustrellidra hispida (Fabricius, 1780)

Family Vesicu1ariidae
Amathia ,:yidovici (Heller, 1867)
Bowerbankia gracilis Leidy, 18.55

Family Tritice11idae
Jritice1la elongata (Osburn, 1912)

Family Valkeriidae
Aeverillia armata (Verrill, 1874)
~. setigera (Hincks, 1887)

Order Chei10stomata: Zooecial walls calcified;
orifice on frontal wall, with operculum;
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specialized zooecia (e.g. avicu1aria)
commonly present.

Subo~der Anasca: frontal wall membranous.

Family . Membraniporidae
Membranipora tenuis Desor, 1848
M. tubercu1ata (Bose, 1802)
~onopeumtenuissimum (Canu, 1908)
C. truitti Osburn, 1944

Family Electridae
Electra hastingsae Marcus, 1938

Family Bice11arie11idae
Bugula, turrita Desor, 1848
B. sto1onifera Ryland, 1960
! ..ca1ifornica Robertson, 1905

Suborder Ascophora: frontal wall calcareous.

Family Cheiloporinidae
.Cryptosula pal1asiana (Moll, 1803)

Family Schizoporellidae
Schizoporel1a errata (Watess, 1878)
S. biaperta (Micheli.n, 1841-42)

Family Micropore11idae
Micropore11a ciliata (Pallas, 1766)
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Key to the Ectoprocts of the Delaware Bay Region
For terminology, see Plate 18.

1. Zooecia not calcareous, may be leathery, membranous
or corneous • • • • • Order Ctenostomata. •

Zooecia calcareous••• Order Cheilostomata •

• • • • 2

• 8

2. Zoarium (colony) encrusting or rise as erect,
fleshy stalks • • • • • • • • • • • • • • •

Zoarium (colony) stolonate, sometimes with erect
branches, not fleshy. • • • •••

• • • • • • 3

to • • • 6

3" Zoarium encrusting, with erect, fleshy masses arising
from encrusti.ng part. • • • • • • • • • • • •• 4

Zoarium encrusting, never with erect, fleshy, masses ••••• 5

4.

5.

Zoarium with chi.tinous spines between zooecia, giving
colony somewhat of a fuzzy or rough appearance.
• • • • • ~ • • • • • • • • Flustrellidra hispida

Zoarium ~ithout chitinous spines, colony smooth • • • • •
• • • • • • • • • • • • .Alcyonidium verrilli

Aperture located on a short, cylindrical projection • • •
• • • • • • • • • • • • • • • • Alcyonidium mammillatum

Aperture located on zooecial wall, not on raised
projection. • • • • . • • • • Alcyonidium polyoum

6. Zooecia arise as expansions of the stDlon and are directly
continous with it • • • • • • • • • .Anguinella palmata

Zooecia separated from the stolon by a constri.ction at
the point of attachment • • • • • • • • • • 7

7. Zooecia often clustered on the stolons or erect branches,
no pedicel. . . . . . . . . . . . . . . . . . . . 8

Zooecia with long, slender pedicels • Triticella ,elongata

8. Erect or sprawling branches and the zooecia in a spiral
cluster • • • • • • • •• • • • • .Amathia vidovici

( ''I
....._j

Zooecia never in a spiral cluster • • • 9
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9. Zooecia ar~s~ng from the stolon in an irregular
manner, not paired. • • • • • • • .Bowerbankia gracilis

Zooecia arising from short internodes at the side of
the stem, usually in pairs; base of zooecia without
spines••.••••••.••••••Aeverrillia armata

Zooecia arising from short internodes at side of stem,
usually in pairs; base of zooecia with distinct
spines. .• • • • • .Aeverrillia .seti~era

10. Zoarium erect and bushy •

Zoarium encrusti.ng. • • •

. .
.. . .

.11

.1.3

11. Outer distal angle of zooi.d with one spine or finger-like
projection. • . • • • • • • . • • .Bugula turrita

Outer distal angle of zooid with two spines, the frontal·-
most one may be reduced to denticle or knob • . • • .12

.12. Have three size classes of avicu1aria, the smallest being
0.07--0.ll rom long and occur on the zooid at the
bifurcation • • • • • • • • • • • • •.Bu~ul~ stolon1fera

Only two size classes of avicularia, lacking minute size
class, those present are at least 0.16 rom long.•.••

· • • • • • •• .•••• .Bugula californica

13. Frontal wall membranous • . . . . . . . . • • • .14

Frontal wall completely calcified; pores present .•

Frontal wall calcified in proximal part; no pores
penetrating the calcified part; many spines extend over
membranous opesium. • • • • •Electra !lastingsae

.17

14. Zooecia with rounded corners .•

Zooecia with square corners •

• •• 15

. ••• 16

I

15. Zooecia without tubercles on the proximal corners
• . • . . . • • • • • • • • .Conopeum tenuissimum

Zooecia with chitinous tubercles on the proximal ••.••
corners • . • • • • • • . • • •. .Conopeum truitti

16. Zooecia without tubercles on the proximal corners ..•.
• . • • . • • • • • • • • • • !1embranipora tenuis
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Zooecia with calcareous tubercles on the proximal
corners • • • • • • • • • • • .Membranipora tubercu1ata

17. Orifice with straight proximal
ascopore present. • • • • • •

border, special
• • .Microporella ciliata

Orifice curved but with special denticles at the proximal
corners, special ascopore absent. • •••••••••16

18. Avicu1aria and ovicel1s absent ••• Cryptosu1a pal1asiana

Avicularia and ovicells present •

19. Avicularia oval or elli.spsoidal; ovice1ls only with pores
on lateral margins; colony forming bilaminate,
foliaceous mass • • • • • • •. • ..Schizoporel1a biaperta

Avicu1aria sharply poi.nted; ovicells with pores through
out; colony unilaminate, encrusting • • • • • • • • • •
. • • • • • • • • • • • • • • • • .SchizoEore11a errata

Additional species which may be found in Delaware waters:

Phylum Entoprocta
Barentsia laxa (Kirkpatri.ck, 1890)

Phylum Ectoprocta
Crisia eburnea (Linne, 1758)
Vict"ore11a Eavida Kent, 18'70
HYEPothoa hya1ina. (Linne, 1767)

• .19
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Part VIII. ECHINODERMATA AND PRIMITIVE CHORDATES

Phylum Echinodermata: body of pentamerous radial symmetry,
en.terocoelous coelomate; bilateral symmetry as larvae;
body usually of five ambulacra that bear tube feet
(podia), alternating with interambulacra around an
oral-aboral axis; calcareous endoskeleton of separate
plates; jawed pedicellariae (in some); coelomic canals
forming a water-vascular system with projections to
the exterior (tube feet); definite head and brain
absent; dioecious; external fertilization; entirely
mari.ne.

Subphylum Eleutherozoa: free-living, moving with the oral
surface downward or lying on one side; usually
pentamerous; ambulacral system typically used for
locomotion; main nervous system oral.

Class Asterozoa: body star-shaped or pentagonal; rays,
five or more, not sharply set off from central
disk; open ambulacral grooves on oral surface;
tube feet with suckers; pedicellariae present.

Order Forcipulata: no conspicuous marginal plates;
spines not in groups; papulae on both
surfaces; pedicellariae all of the pedunculate
type with a basal piece; podia mostly in four
rows, with suckers.

Family Asteriidae
Asterias forbesii (Desor, 1848)
A. vulgaris Verrill,1866

Class Ophiuroidea: body flat and pentamerous; arms long
and slender, sharply set off from central disk;
ambulacral grooves absent or covered; intestine
and anus absent; ceca of stomach usually do not
extend into arms; tube feet without suckers;
usually with ten genitorespiratory bursae projecti.ng
into interior between stomach outpouchings; no
pedicellariae.

Order Ophiurae: arms simple, not branched; scalation
of arms and disk mostly well developed.

Family Amphiuridae
Amphioplus abditus (Verrill)
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Class Echinoidea: body spheroidal, globular, or cordiform;
endoskeleton in form of test of closely fitted
plates arranged in ambulacral and interambulacral
regions; ambulacral grooves covered; mouth usually
centrally located with membranous peristome; anus
with membranous periproct at or neart:heab6ral
pole; tube feet or podia with suckers extending
through pores in ambulacral plates; body covered
with movable spines; pedicellariae present.

Subclass Regularia: globose; pentamerously synunetrical
with two rows of inter-ambulacral plates;
peristome and periproct central, at the oral and
aboral poles, respectively.

Order Diadematoida (Centrechinoida): gills and small
bodies on the ambulacra thought to be balance
organs; all types of pedicellaria or without
pedicellariae.

Family Arbaciidae
Arbacia punctulata (Lamarck, 1816)

Subclass Irregularia: test flattened, oval to circular;
periproct displaced posteriorly on aboral surface;
mouth central or di.splaced anteriorly.

Order C1ypeasteroida: aboral ambulacral areas petaloid;
lantern present; gills absent.

Family Echinarachnidae
Ec~inarachnius.parma (Lamarck, 1816)

Class Holothuroidea: body elongated in the oY'al-'·aboral axis
with secondary bilateral synunetry; ambu1acral and
interambu1acral regions arranged meridionally
around axis; side of body lying on substratum;
endoskeleton reduced to microscopic ossicles embedded
in body wall; ambulacral grooves covered; tube feet
around mouth in form of tentacles; tube feet usually
provided with suckers; spines and pedicellariae
lacking.

Order Apoda: vermiform; without tube-feet; oral
tentacles present; water-vascular system
greatly reduced; respiratory tree absent.

Family Synaptidae
Leptosynapta .tenuis (Ayres, 1851)
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Order Dendrochirota: numerous podia; oral tentacles
dendroid; oral retractors and respiratory
tree present.

Fami.ly Cucumariidae
,Thyone briareus (Le Sueur, 1824)
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Phylum Hemichordata: vermiform; without appendages; body composed
of three parts, an anterior proboscis, a collar, and the
posterior trunk; mouth at base of proboscis within the
collar.

Class Enteroptneusta: acorn worms; gut straj,ght; gill slits
present; solitary, live buried in sediments.

Family Harrimaniidae
Saccoglossus kowalevskii (A. Agassiz, 18'7.3)
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Phylum Chordata: characterized by the possessi.on of three major
features during some stage in the life cycle. These
are: a supportive structure, the notochord; a dorsal,
hollow nerve cord, formed by invagination of neurecto
derm; and gill slits which open into the pharynx.

Subphylum Urochordata: possess the first two chordate
characteristics only in larval stage.

Class Ascidiacea: sessile, solitary or colonial; tunic
thick; adults with degenerate nervous system;
gil.l slits open into an atrial cavi.ty, water
is discharged through an atrial pore.

Order Pleurogona: body not always divi.ded into thot'ax
and abdomen; the digestive tract and the gonads
are always along the edge of atrium.

Family Styelidae
Dendrodoa, (Styelopsis) .carnea (Agassiz, 1850)
Styela partita (Stimpson, 1852)

Family Molgulidae
Molgu1a manhattensis (DeKay, 1843)
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Key to the Echinodermata of the Delaware Bay Region

Body soft, without obvious calcareous skeleton, elongate
or globular (when contracted) • • • • • • •

Body hard, with obvious calcareous skeleton

. 2

• 3

2. Body white, translucent, without tube-feet. • •••
• • • • • • • • • • • • • • • • • • Leptosynapta tenuis

Body brown, opaque, with numerous tube-feet • • • • • .. •
• 0 0 • • • • • • • • • • • • • • • • • Thyone briareus

3. Body globular, with numerous long, pointed spines • • • •
• • • • • •• • • • • • • • • • .Arbacia punctulata

Body flattened, disc-shaped, with numerous short spines •
• • • • • • • • • • .Echinarachnius parma

Body otherwise. • • • • 4

4. Arms long and thin, sharply set off from central disc
• • • • • • • • • • .Amphioplus .abditus

Arms thick, grade into central disc • • • 5

.5. Arms somewhat flattened, wi.th distinct median row of aboral
plates; skeleton weak, flexible • • • Astetias vulgaris

Arms i.nfla.ted, without median row of aboral plates; skeleton
strongly interlocking, thus body quite firm • • • • • •
• • • • • • • • • • • • • • • • • •• Asterias forbesii

Additional species which may be found in Delaware waters:

Holothuria
Pantamera pulcherrima
Thyonella gemmata
1.. pervicax
Leptosynapta ~oseola

Toxodora ferruginea
Molpadia musculus

Asteroidea
Odontaster setosus
A~terias. tanneri Verrill, 1880
A. vulsaris Verrill, 1866
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Astropecten americanus Verrill, 1880
A. articulatus (Say, 1825)
Henricia sanguinolenta (Sars, 1844)
Leptasterias tenera (Stimpson, 1862)

Ophiuroidea
Ophioderma brevispinum
Amphipho1is ,squamata
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Key to the Ascidians of the Delaware Bay Region
(Modified from Smith, 1964)

1. Branchial and atrial apertures square or 4-lobed; no
kidney present. • • • • • • • • • • • • • • 2

Branchial aperture 6·-lobed, atrial aperture 4-lobed;
kidney present; body globose; individuals usually
growing in clusters to which the name "sea grape"
has been applied. • • • • • • • • .Molgula manhattensis

2. Test leathery, tough, irregular, yellowish or brownish in
color; when collected often feels li.ke a rough lump
of gristly consistency•...•.••..Styela partita

Test thin, tough, membranous, pinkish to bright red in
life, attached by a relatively large area basally;
body depressed wi.th long axis parallel to substrate • •
. . • . . . . . .• • . . . • . . . • .Dendrodoa carnea

Additional species which may be found in Delaware waters:

Amaroucium stellatum Verrill, 18'71
A. constellatum Verrill, 1871
A. pellucidum (Leidy, 1855)
Perophora viridis Verrill, 1871
Botryllus schlosseri (Pallas, 1766)
~oll?iula. arenata Stimpson, 1852
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Part IX

DESCRIPTION OF SELECTED COLLECTING ENVIRONMENTS
IN THE DELAWARE BAY REGION

The following localities may be found on the accompanying
map by keying the locality number with the number on the map:

A. !ntertidal Sand Beaches:

1. Ocean Beach: extending from Cape Henlopen south; marine,
highly oxygenated water; clean sand; dynamic environ
ment, sample by hand or with various hand tools;
domi.nant species include Emerita!alpoida,
Talorchestia, megalophthalma, Nephty.s picta, and
Haustorius canadensis.

2. Cape Henlopen Sand Flat: marine, highly oxygenated water
over the surface, interstitial oxygen levels low;
silty-sand; sand bars move but not dynamic as ocean
beach; dominant species include: Mercenaria
,mercenaria, Nassarius obsoletus, Saccoglossus
kowalevski, Scoloplos ,fragilis, .Lumbrinereis
tenuis, and Ensis .directus.

3. Broadkill Beach: marine to polyhaline, highly oxygenated
water, clean sand; sample by hand or with various
hand tools; dominant species include: .Talorchestia
megalophthalma, Thyone .briareus.

4. Kitts Hummock: polyhaline to mesohaline water; overlying
water hi.ghly oxygenated, interstitial water probably
low in oxygen; sand, gravel and shell make up higher
intertidal portion of the beach, ma.rsh mud flat in
lower intertidal region; sample by hand or with hand
tools; dominant species include Or-chest,ia, sp.

5. Indian River Bay and Rehoboth Bay: most beaches of
sand, but in many places the marsh fronts directly
on the bay; except for the creeks flowing into the
bays both contain primarily marine to polyhaline
water; samp:Le by hand or with hand tools; dominant
species include Orchestia sp.

B. Salt Marsh:

6. Depending on the locati.on of the marsh the maximum
salinity ranges from marine (near the bay mouth)
to mesohaline (in the Leipsic River area); these
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are intertidal environments subject to the normal
rigors of a twice daily exposure; silts and clays
predominate; sample by hand or with hand tools;
dominant species include Modiolus demissus, Nassarius
obso1etus, Sesarma spp., pca spp., Me1ampus,
bidentatus" and Littorina irroratus.

C. Jetties and Breakwaters:

7. Outer Breakwater: marine, highly oxygenated water;
subject to heavy wave action, particularly on
the ocean side; rock substrate; sample by hand
or with such hand tools as scraping devices;
boat necessary; Homarus americanus, .9be1ia spp.,
Myti1us edu1is, Balanus spp., Corophium spp.,
L,i t torina spp., other hydroids, ectoproc ts,
amphipods, barnacles and other epifaunal species.

8. Inner Breakwater: marine, highly oxygenated water;
subject to heavy wave action, but landward side
quite well protected; rock; sample by hand or
with hand tools; boat necessary; same species
dominate here as on outer breakwater.

9. Ferry Jetty: primarily marine, but possibly some
po1yha1ine waters; high oxygen content; outer
side subject to storm waves, landward side quite
well protected; rock; sample by hand or with
hand tools; can be reached from land; hydroids,
ectoprocts, caprellids, barnacles predominate.

10. Mispillion River Jetty: primarily influenced by
polyhaline waters; high turbidity in area; outer
side subject to storm waves; rock, wood, and
sand coral; sample by hand or with hand tools;
boat necessary to reach outer side; dominant
species include Garveia .franciscana, Melita
nitida.

11.. Woodland Beach Jetty: mesoha1ine to oligohaline waters;
high turbidity; rock and wood substrates; sample
by hand or with hand tools; can be reached by
wading; dominant species include Gar:':y'eia
franciscana, Q~rus spp., Modiolus demissus.

12. Indian River Inlet Jetty: marine, highly oxygenated
waters; portion extending into ocean subject to
heavy wave activity; wave action less, but
currents strong along part extending into Indian
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River Bay; rock; sample by hand or with hand tools;
can be reached by land; Metridium senile, Cancel:'
irroratus, Callinectes sapidus, Bal~. spp.,
£1ytilus ,edulis, other barnacles, mussels, ectoprocts,
sponges, anemones, crabs, amphipods, and most other
epifaunal groups are fep:reserited here.

Oyster Beds: most oyster beds are dominated by the following
species: Crassostrea, virginica, ,!\.iptasiomorpha
,luciae, Sabellaria vulgaris, Hydroides, dianthus,
Sertularia argentea, Panopeus herbsti, Eurypanopeus
depressus" Membranipora, spp., Balanus improvisus.

1.3. Broadki1l River: salinity range, 3.5-'31.0 0/00;
temperature range, --1. 8 to 28.9 °C, dissolved oxygen
range 0.7-9.5 mg/I.; deposited surf clam shells
and mud; mud often high in HZS; sample with dredge
or bottom grabfrolTi boat; ep~faunal organisms
predominate, especially ectoprocts, hydroids ,
anemones, crabs, amphipods.

14. MispilE,on River: salinity range, 2.5 to 29.0 0 100;
temperature range, -1.0 to 29.0 °C; dissolved
oxygen range, 2.0- 11.0 mg/1.; good shell
first 1500 yds., then scattered shell with mud
and marsh grass debris; sample with dredge in
shell or with bottom grab in mud; epifaunal
species predominate but some infaunal organisms
in mud clumps.

15. Murderkill River: salinity range, 2.0 - 27.0 0/00;
temperature range, -1.5 to 28.5 °C; dissolved
oxygen range, 1.8 - 11.1 mg/l; good shell first
2000 yds., then scattered shell and mud; intertidal
oyster bar near mouth; sample with dredge in shell,
wi th bottom grab i,n mud, or by hand on intertidal
bars; boat necessary, except for intertidal bar;
epifaunal species predominate, large portions of
the bottom covered with ttilies of the polychaete
Sabellariayulgaris.

16. St. Jones River: salinity range, 2.0 - 26.0 0/00;
temperature range, -1.5 to 28.5 °C; dissolved
oxygen range, 0.8'· 12.5 mg/I.; scattered shell
and mud; intertidal bars near mouth; sample
with dredge or bottom grab from boat except
on intertidal bar; epifaunal organisms predominate.

17. Leipsic River: salinity range, 2.0 - 18.0 0/00;
temperature range, -1.0 to 29.0 °C; dissolved



oxygen range, 2.0 - 11.0 mg/l.; good shell first
2000 yds., then scattered shell, mud and marsh
grass debris; sample with dredge or bottom grab
from boat; epif~unal species predominate, large
regions of mud and marsh debris provide space
for Nereis succlnea.

18. Natural Oyster Beds: sa1i.nity range 18.0 -- 25.0 0/00;
temperature range, 1.0 to 26.0 °C; dissolved oxygen
range, 6.0 - 8.0 mg/l.; good shells in
central porti.on of each bed, however most of area
is muddy shell; sample with dredge or bottom grab
from boat; epifaunal organisms predominate.

E. Subtidal Bay Bottom:

19. Delaware Bay: marine to mesohaline, well·-oxygenated
water; turbidity usually high; sediments vary
from highly reducing muds to clean sand, gravel
and shell deposits; sample with dredge or bottom
grab from boat; most phyla and classes represented,
both infaunal and epifaunal, little or no algae.

20. Rehoboth Bay: marine to upper polyhaline, salinity
reducing as one proceeds up the creeks flowing
into the bay; water reasonably clear, particularly
in winter·; sediment primarily sands, silts and
clays; algae present, quite abundant in some
localities; fauna primarily infaunal.

21. Indian River Bay: salinity ranges from marine at the
ocean inlet to mesohaline in the upper reaches of
the bay; sediment varies from sands near the inlet
to silts and clays in the upper half; algae present;
fauna primarily infaunal.
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