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B ASTRAUT

Larvze of 23 sgpecies of bivalves inhabiting the #Mid Yorth Atlentic
srea have been ¢rown in the lasbeorstory. These species have been dege
eribed comparztively to 2id nlanktolozists in their identification.

Idertification aids include:
1. Comparative photomicroyranhs of typical larvae arranged
by sizes.
2. Craphs of length=height relationships for interspecific
comparison of larvae throughout development,
3. Tables of dimensions snd umbonal shapes.
Le ¥eys to strairht-hinse and umbonate larvae.
Se Indirect aids (spawming sessons =nd geographic distribution).
f£o Frief descrivtions of each swecies,

Combined uvse of 211 zids is recommended for identification of
larvae. Since large larvaze are usually easier to identify than smell
ones, workers should begin with umbonate larvae and prosress to
smaller individusls by comparison. Frequently abundant species can
be identified by nopulation characters such as averave lengtheheight
relstionshipe.

viii






I4TROILCTION

Bivalve larvae constitute an important and distinciive part of the
plankton community (Thorson, 1946). Yet detailed studles of their distrie
bution and behavicr have beer hampered by the inability of iavestizators to
identify individual 2pecies in »nlankton samples,.

There are numerous regsons for this difficultye 1) Larvzl staves
of a majority of svecies have never been describeds This is especially
true in Jorth Americz. 2) Larvae of some specles appesr so similar at
comparable stapes of develeooment that no satisfactory criteria for identifie
cation have been develovede 3) Most published accounts are descriptive and

2oL

the interspecific comoarisons needed for ldentificztion sre difficult.
L) Some descriptions of bivalve larvae are based on erronsous identifications
or Juveniles rather than larvae,.

Rearing larvae from known parents in the laboratory can overcome the
problem of misidentifications #uthors employing this technigue have usually
described larvae of individual species, with little attempt at interspecific
comparisonse Frequently approaches are so0 diifferent that descriptions are
not comparablese Planktologists, confronted with an unwieldy mass of descripe
tive detail, 'ind identification of bivalve larvae difficulte

In contrast to the imrense literature on zdult mollusks and their
shells, informstion on larvae is scarcee Althouph larvae of a number of
specles from Yorth Ameries, Furope and Japan have been described, few papers
are us¢!l L for itdentification of plarnktonic specimense In the Atlantic area,

Rees (1980) axelusively with larvae from plankton smples and described

%]
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78 species. His means of identiflication included diagrams and summary
tables of hinge structures, and photomicrorraphs of larval valves arranged
by families. Although many gpecles are ldentified tentatively, Rees' work
is noteble as the first attempt to classify larvae by family characters.
Jorgensen (1946) based his descriptions of about 50 species primarily on
larvae in slarkten samples aasd an exhausiive literature revisw, He 2130
captured vlanitonlic larvae and reared then in the laboratory. Sullivan
(1548), workins with 22 species from plankton samples, grouped species by
shape and listed distinctive characteristicse Loosanoff ang Davis (1963)
and Loosanoff, Tavis and Thanley (1966) deasribed 20 soecies reared in the
laboratory fron known perentse. They emphasize the lengtheheight relaticenship,
but their approach is descriptive rather than comparative.

In furone, Leven {18L8) observed spawnins and early embryolory of three
species, lle tentatively identified planktonic larvae of six others,.
Horisiak's acecount (19209) has descripiions of 19 tynes of planktonic larvae,
but few are identified. Odhner (191} described six species from the
plankton. Kandler (1926) identified five specises by rearing captured planke
toniec larvae to recognizable stages in the laboratory., Lebour (1938)
included 16 species in her reporte Ghe raised larvae taken from plankton
and also grew larvae from fertilized egys. Her brief key to larval Cardium
is the first key to bivalve larvas. Werner (1939) described planktonic
larvae of only four species, but the descriptive detail and effectivensss of
tis definitions have influenced the terminology and technigues of most
subsequent invesiiratorse He sugpested tnat the lengtheheight relationship
and hinge=line length could be useful in identifying bivalve larvae.
rakhvatiina (1959), relying heavily on the work of Rees and others, described

20 species in detall, =nd constructed 2 key for identilicatione Her methods



and sources of larvaze are not given.

In Janan, “iyazaki (1933; 1936) reared larvae of ten species in the
labor-tory, with no attempt at interspecific comparisons. In s later
literature review {1962), he classified 207 species into 20 types on the
basls of "definitely recqgnivable characteristics of prodissoconchs". le
surrested classifying larvae by type of development (incubastory, e g mass,
nrotobranch, ploechidium, etc.). Yoshida (see literature cited) has grown
larvae of seversl specles in the lsboratery. Althoucrh he has made compare
ative studies (19533 1957), his descriptions have usually been published
geparately.

The e¢arliest work dealing with several orth American specles is thet
of Stafford {19127. He deseribed eighit snecies from plankton samales and
ohserved that the length-heisht relastiouship and hinge~line len th could be
used to identiily straight-hinge larvae.

The purpose o these studies haz been to organize and present data
from lzboratory cultured bivalve larvse to facilitate identification of
nlanktonic larvse. Involvement in plankton studies st the Virgicia
Institute of Herine fclence has helned the sotbor rain persvective
of the nlanktole-ists' -roblems. “hotomicrographas have been sunvlemented
by tables snd prevhs of dimensions snd seasonal occurrences. Yeys znd brief
descrintions have 21lso been Included. Since only dsta {rom laboratory-

enltured larvae of known parents have been used, coversge is limited to 23

@

species representing 16 families. This is :sboui half the species occurring
in Virpinie {ass, 1965),
These identificatior alds sre intended for use in mid=lorih »tlsniic

eztuarine aress, huh ocersic snecies {requently found i inshore waters are

included., eographic variations in occurrence nd sezsonal distribution are



covmmon but there is no evideuce of geographic variation {n appearence.
netailed descriptions of some species have been published sepsrately,
{(Chanley, 19653 1968a3 1966; Chanley and rastagna, 1966).

TERMENOLOGY (USCRIBING BIVALVE LARVAL DEVELOWMENT

fivalve larvee develoo a shell, secreted as a unit by the shell gland,
within 18 40 30 houras after fertilisstion of egps. This first shelled stage
i3 oalled Prodissoeonch Y {Prod I)e Prod I larvae are usuklly Desheped with
the doreal msrgin or hinge forming & straight line (Fige l)e Stages with
additional zhell, deposited by the mantle, are called Prodissoconch II
{Prod IT)e ™The shell of "rod I is uniform in texture and sharply deline
eated from that of Prod IX, whish shows growth Lines. I% can e recognized
in smpty valves at all stages of larval development.

For purposes of identification,larvae are separated into two groups
by shape. Deshaped larvae (Prod I or Prod II) are "straight-hinge" larvae
and later stages are ®"umbo® larvee. Stralghtehinge larvaes bwve a hinge
line at least halfl the %otal length (maximusm anterior-poaterior disension)e
mbo larvee have 2 hinge line less than half the total length or well
developed umbos.

Finge-line lenyth is 8 "rod I measurement, It is an important identi-
fication aid, especially for straizht-hinge larvae, &nd does not incrense
appreciably during larval development of most avecles. It ranges from 35 u
to over 100 us Total length in Prod I larvas i3 us:ally 15 to 30 u prester
than hinge-line length,

The hinge line becomes obscured in umbo lervae, and shape of the umnbos
becones an {aportant charscteristic. Umbonel shapes are $llustrated in
*ige Lo mbos tend to be "round® and "indistinet® in early developmont



F‘Lg. l.

Diagramatic illustration of terminclogy used %o describe dimensions
and shapes of bivalve larvae. The poaterior end is usually blunter
and shorter than the anterior and has a higher shoulder. Length of
ends is campared by imegining & perpendicular line through the lar-
va as shown in top center figure.

e e
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althouvsh theyv never tecome nrominent in aome speclis; Cele
- . 1 b

irradians and Yangia sunesta they usvally becore conspicuous.

Thelr ovtline may anpear contimuous with the rest of the ahell, as in
the broadiy rounded and anzular bLy.es or discontinuous #3 in the "knobby®
and "skewad” tyves (Fige l)}e The broadly rounded umbo i3 common and well
illuztreted by most larval venerids., Occasiorally larvae with this type of
umbo do not so throucsh the round or imiistinct stape. Less common i3 the

anguler tyve exemplified by dulinia lateralis. Xnobby umbos, such as those

found in sholads and anomlida, are commone /reguently other types of umbos
become knobby just uvrior to metamorphosise. The skewed unmbo iz &8 variant of
the knobby 4yne and i3 found only in the remvy réssostres. Intermediate
ant transitional shaves ccour frequentiy.

Pelative lempth and shepe of velve ends can #lsc be used 16 identify
larvae, Lensth of ends can be estimated {row on imasinary perpendicular
line drawn {rom the mitdle ol the hinge to the ventral margin (Fige 1)
nds may be nearly equal in lenygth and shave or one end may be measurabdy
longer snd/or more sointed.

Slope and lengbh of anterior and posterior shoulders are lmportant
features of shane,s bLaually the angle or Ybreak? in the conbtour of larvael
shanes cceurs at a higher level on the posterior shoulder (Firge 1)
“houlderas may be straleht or rousded. Umbos snd shoulders may conprise
173, 1/2, or more than 1/2 total height (maximum dorsoeventrzl dimension).

some anecles have distinetive coloradion, texiure or cther character-
iatics which are subtle angd d4ifficuli to deseribe bul in practice are use-
in identification of larvae,

Hinre stracture snd internel anstomy csn someiizes be uzed to identify

larvae but have not been considered comparatively ir this reoorst beciuse



8
thuy are difficult to observe in whole preserved larvas and usuvally caunod
be nsed for routine identifications in plankton semples.

MATERYALS AND wETRCUS

411 descriptions are of larvae reared in the laboratory from ksown
pere ts. | have cultured 17 apeies persousily sund have used data and
meterials RirDy suspiied by Or. V. Loosansff and ‘. Y. Davis (Table 1),
~anhnlogues of Loosanoff and Javis (1963) have been used in obtaining a:d
oulturin: larvze.

Sultured larvse were exasnined dsily s-d ssmples preserved vregularly
for messurenents sid photorderographs. Dimensions were deteruined by
messuring 8t losst ten larvee Lo the nearsst © microns. Host photow
elerographs are of (reshly-preserved whole larvee. Tocasicmally 1%
was neceasary to ohotopraph living specimens. This was scoosplished by
diluting oulture woter «ith distilled water in 3 Sedgewlck-Talter counting
shamber until larves becans guiet.

larvee were preserved in e ses water solution of 10F susar, 17
forwalin and 077 sodius dleerbonate (Carriker 19603 1950a). 4 reference
sollection of ssny species et various sises hes been 2u3esbled for conpare

ative work. Ldditiona to thiz eollection will be weloome,

REILTE
Teversl ldentificetion sids have besn devised, including comparative
shotomloroepgraphs, tebles of secesonal snd seoprsphis distribution, tables and
flgures of disenaions, keys and sperific deseriptions. ‘they are desig.ed for
use with eithey live or well preserved lsrvee., Jombined use of these alda is
recomended.

Shape std dimensions are esphesised. loth are influenced Ly larwal



Jources 'ef dats for identificstion aids.

Snecies

Ansdars transvers: (Say)
Xoetis pondeross (say)
Fodiolus lemissus Dillwyn
L us edulls L.
Aegquivecten irrsdians Lamarck
snomia simplex Orbigny
Trassostrea virginica ‘melin
Leevieardium mortonl (Conrad)
Hercenaris mercenaria (L.)
Titar rorrhusns Linsiey
Tehrs pemms (Totten)
Teuricols vholadiformis
{Lamarck)
Tellins aglilis Stimpson
Tonax veriabllis Jay
Tnsisn directus Conrsd
Spisule solldissims (Dillwyn)
ﬁﬁi!u& 1nteraiis {(say)
Wencla ounests { Grav)
gyg ATeNBYid | Le)
fyrtonleura sostata (L.)
Tarnea truncata (cay)
FTeredo navaelis L.
Lyonsis hyaline Conrad

Obaervations of author

X
X

Eals B

Fa T e A »

i N e

o

in Virpinia in Connecticut

X

e pu i

Observations of
Loossneif and Davia

£ ]

™ o

F ] ol



position, Conseguently it is imperative that larvae lie on one side wit%
both ends in the same plane. They will differ in apvearance and be more
Aifficult to identify if not in this position.

Straightehinge and early umbo larvae are usually more abundant in
nlankton samples than those with well developed umbos. Advanced larvae are
usually more easily identifieds Therefore it is advisable to work with
them first, With experience, smaller larvae of the same species can then
be identified by comvarisone. Frequently a few snecies will be particularly
numerous and identifications can be made by vooulation characteristics

{eers averapge length=height relationship).

Comparative “hotomicrograchs (Fige 2)e

Photomicrographs of larvae are the nmost useful of all aids because
they give a more accurate portrayal of shape and provortions than can be
conveyed verbally or with drawings. Pictures used in composites were cut
from nhotomicrozranhs of grouns of larvaes Pictures are arransed by size
=7 nris -ed to facilitate easy compariscns. Species are arranged in
ohyloceretic order which tends to group larvae of similar appearance.
Occasionally unrelated larvae apnear to be similar in size and shanes Tor
this reason all photomicrographs for a given size should be examined,

It was not possible to orient photographs uniformly with anterior ends
always to the right or left because some of the earlier work was comnlete
tefore the need for this was realized. Only shapes should be compared
since texture or darkness may reflect photosrarhic variation rather than

larval apnearance.

Distribution {Tables 2 and 3; Figa 3)

T have been unable %o rear larvae of many specles in the laboratory



Pige 2« Comparative phobtomicrogranny of nivalve larvae.



Anadora Noetia Modiolus Mytilus
LENGTH

Acqjipecten
transversa ponderosa demissus

edulis irradians

50

60

70

80

90

S

(00

110

120

130

140

)50

160

170



G AnOlTlia Crassostrea Laevicardium Mercenaria
LENGTH s1mplex virginica mortoni mercenaria

50

60

70

80 )

90

100

NO

120

130

140

150

160

170

12



Petricola Tellina Donax .Ensis Spisula
LENGTH pholadiformis ogilis variobilis directus solidissima

50

60

70

80

90 ©
100

110

120

130

140

150

60 c W !

VN /
170

LIBRARY

13



LENGTH
50

60

70

80

90

100

110

120

130

140

150

160

Mijlinio Rangia
loterohs cuneata
f1]
m
1§pi
" ooml

U

Mya

arenaria

Barnea

truncata
(]
\%
A

Cyrtopleuro
costata



LENGTH  Teredo Lyonsia LENGTH  Teredo LENGTH
co novalis hyalina 180 navalis o
60 90 320
70 200 330
80 - 210 340
90 220 350
00 230 360
10 240 370
120 250 380
30 260 390

140 270 400
50 280
60 290
170 300

15

Gemma
gemma



LENGTH Anodara Noetia Mod lofus Mytilu s Afequip.ecten
tronsver sa ponderosa demissus edu! is irrodians

180

190

200

220

230

240

250

260

270

280

290

300

16



Artomia Crassostrea Laevicardium Mercenaria P<tar
morrhuana

LENGTH
180

sirnplex Airgimca mortoni mercenaricj

190

200

210

220

230

240

250

260

270

280

290

300



Gemma Petricola Tellina Donax Ensis
gemma pholadiformis variabilis directus

LENGTH
180

190

200

210

220

230

240

250

260

270

280

290

300

18



Spisul Muli M Cyrtopleura
pisula ulima ya
LENGTH Barnea eostota

sol idissima lateralis ar enari a truncata

180

190

200

210

220

230

240

250

260

270

280

290

300

19



TABLE 2

- 20

Distribution and appesrance of larvae of bivalves common in Virglnia
tut not included in this report.

Specles

Anadayra ovalis {(Fruguire)

Srachidontes recurvus
T{RaTinesque)
Amygdalun papyris (Conrad)

Congeris leucophaeta
[Conrad)

Hacors balthiea (L.)

YRooms phemx fﬁall)

ragome tenta Say
'?a,eiua Tebeius
{Sela

ey
ankia En__l__di “artsch

Mistribution of Adulds

Above 15 o/00.

dbove S o/oc in Chesapeake
Bay and its tridutaries,
Above 5 o/oo in Chesspeake
Bay and its tributaries.
Patohily abundant in
rivers at 10 o/foo and
lower,

Lbove 5 o/oo in Chesaveske
Bay and its tributaries,

Chesapeake hay and its
tributaries.

Above 10 o/co.

Above 10 o/ CCe

Above 10 o/0c in Chesapeake
Bay and its tributaries

Appearence of lLarvae

Probvably similar to
other larval Arcidae,
Probably similar to other
larval Mytilidse.
Probably similer to other
larval lMytilidae.
Unknowne

Described 83 pale with
low reddish indistinct
unbo. MHrt frequently
sticking to shell.
Unknowne

Unknowrne
Unknowtse

Protably similar %o Te
navelis but with heigzht

not exceeding lengthe



TABLE 3

2%

Mistribution and abundance of adult bivalves in Virginie.

Snecles

‘equipecten irradians
lLamarck
tnadarse transversa (Say)

Anomia simplex Orblgny
Tarnes Lyuncate (Say)

Lrassostres ﬂrmim
— Twelln

Cyrurpim costata (L.)
Tonax variabliis ~ay

Ensis directus Conrad
Temma gemme {Totten)

iaevicardium mortoni
{Tonred)

Lyonsia hyaling Conrad

Hercenaria mercenaris
is)
Yodiolus demissus

TS

wyn
Mulinie lateralis {say)

iya arenaria {(L.)

Mytilus edulis L.

Noetia ponderosa

ol

Pitayr morrhuana Linsley

mn&__ﬁ cuneats (Gray)

Soisula solidissima
{Dillwyn)
Telline arilis Stimpson

Teredo navalis L.

Distribution
High salinivy seaalide bayse
Above 10 o/00 in Thesapeake “ay
and its tributaries.
Above 10 ofco.
Above 10 o/00.
above & o/oo,

ibove 10 o/00.
Jcean beaches,

Atove 10 0/00.
Above 10 0/00.

Above 10 o/oo in sand.

tbove 10 o/o0 in Chesapeake Hay
and its tributarien.
above 1% ©/00.

ibove § o/o0.

tbove 10 o/on.

svove 5 0/00.

Inlets between barrier izlands
and mouth of Chesspeake Hay.

sbove 17.5 ofoc.
Lbove 10 o/00.

Ocesanic, in seaside bays.

Leas than 15 o/co in James,
Yatomac and Rappahennock Hivers
and in Baeck Haye

Oceanic and in seaside bays.

sAbove 18 ofoc.

Above 10 0/ Q0.

Abundance

£ omon

Common. Abundant
in patches,
Abvandant..

Sgarce Lo common.
Zommon to abundant

in patches in sumser.
Cormon to abundani,
Sommon to asbundant in
patches but rare on
seaside.

Comon to abundant in
spring and early summer.
Hare in gseaside bays.
SJcaree to abundant in
pitohes.

dbundant.

sbundante

Commor: to abundant,

Searce in seazide bays.
Abundent in Chesspecke

Bay and its tributaries
but soarce in sesside bays.
Soarce b cormon,

Common

Tommon to sbundaut in
patches.

Veary raree

Abundant in these arcas.

I ORmMOn o
Common %o abundant in

patchesa
I OEMGTle



Fige 3 Spawning sessons of 23 apecies of bivalves in Virginia,
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because they could not be induced to spawn and theilr stripred gpametes failed
to develop normally. ?#any of these species are common and rmust be considere
ed in identifying specimens from plankton. They are listed with their dise
tributions and probable appearance of larvae in Table 2,

Origin of collection will aid in identification of larvae, G5ome specles
are limited to Chesspeake Bey and its tributaries whereas others are found in
oceanic water or seasids bays. The distribution and relative abundance of
species included in this report are shown in Table 3. These descriptions
refer to the Chesapeake ares. Fatuarine species in Virginie may be oceanic
in other areas and vice versa,.

Time of sample collection also alds in identification of larvae. Some
species spawn in spring and others in fall. Spawning seasons have been
determined or estimated from histological and gross examination of gonads,
spawning resnonse in the laboratory and publishsd accounts. Spawning
seasons have not been adequately defined for many apevies. OGeomraphie and
annual variations oceur in well-known speciess Consequently aseascnality of

reproduction is defined only broadly (Fig. 3).

Dimensions (Tables L and S3 Fige L)

Larval ldentifications are facilitated by messuring total length,
height and hingeeline length, These dimensions have been measured to the
nearest 5 u. Minimum length and hinge-line length are glven in Table Le
Both are Prod I characters ugeful in identification because they ars relative
ely constant. In Table 5 total lengths of larvae at different umbonal stages
and maximam larval lengths are shown, MNeximum planktonic size at metamore
phosis is variable and planktonic juveniles occur (not included in this
report). Juveniles can sometimes Le recognized by absence of a velum, by &

clear area mround foot, and by dissoconch shell growth, These characters



m; '%L.: %J

Hinge line, minimum and mexiwum lengthis (in mierons) of straightehinge
bivalve larvae,

Apegcies Total Length Hinge-line Length
¥ine HaXe Hine Faxe
dequinecten irrediana 89 0 [ 65
inadara trangversa 70 L0 60 70
Anomlie simpiex &0 110 45 55
Barnea truncata g5 100 Lo g0
».maaoatm virginica 5»5 2100 LS 50
Jrﬁo eura COG%3 LA 60 95 35 LO
TOMRX VEriabills 70 120 €0 60
Thsls directus 85 15% 7 75
Taevicardiun mortoni 80 130 &0 65
Vercenaria mercenar.a 100 1 70 5%01
; olua demiseus 105 17% 80 30
Talinls 1sLereiLs 60 100 e 50
Vys arenaria 3% 13% g5 é;{;l
11us eduiis G0 175 75 85
Yoetia pondsrosa 80 160 65 8G
Petricela pholsaifornmis 50 130 a 60
PLIAr mOrrouans 70 125 &5
E%]{%é cunes ta 75 135 e 5 £5
UPisuls solilALasniss 30 130 5y &0
Telllna agills 7% 105 Ls 50
Teredo navalis 70 105 Lo 50

I}%imm line may be as short as 65 v in very young larvaec,
¥ 7 7 £
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TABLE §

engths Of larvae 4irn microns snd shape of umbos. lLargest length given is
approxisste size a2t metamorshosis. Overlapping weasurements indlcete
transitions.

Round or Hroadly ‘ingular Enobby Scewed

Species Indistinet Bounded Umbos Umbos Umbo
Umbos Umbos
120-200
130=140 135«320
P0=120 =215
FO=125 110315
80-108 ‘ PH=120 115=350
T0=118 110300
100120 100.200 180«340
135198 200275 200275
110=170 150249
1L0=-235
150-2L0 200=308
90-130 130=2L0 200240
110290 170=210
150305 260-305
15165 160210
' 110-185
110150  1L0-18%
110175
110200 135275
90-135 130=250

105-130 115-200




Fige be Length-height yetios of hivalve larvae.
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sre not ulways readily apparent in preserved or quiescent specimense

The length=hsight relationship (Fig. L) is another important identifie-
cation charscter. Helight rangeas from 70 u less then length in some Arcidae
to greater than length {n some Ostreidae and Teredinidae. Thia ratio
quickly guides an experienced planktologist to pertinent groups of larvae
though it i3 seldom distinctive for individuel species. It is espseially
effective when stage of developnent is considered.

Keys

Only charscteristics that can readily be determiced in living or welle
preserved larvae have been included in keys since thelr purpose is to serve
a3 & practical aid to identification. 4is & result artificisl charactars
have been uzed and soms basic structures iznored. Thiz MartificialityY has
the inherent disadvantege of zrouping unrelsted svecles and requiring con-
siderable revision of the keys whenever data for new gpecies becomes
availatle. Jorcequently these heys represant s vreliminary aticrmpt 2t
practical identification rather than a stable apnreach %o the classification
of bivalve lsrvae.

Umbonal shapes have bheen categoriszeds These categories are illuatrated
in Pige 1 and defined in the gloasary. Vaailiarity with this classifieation
is essential, Umbonmal shape changes gredually during development. Theree
fore many sreciss have been listed several times to gover transitions and
intermediate stages. when length ranges are given they refer to larval
length only during a particular stage of development {(&s shown in Tables §
and 5), not the complete length range.

Color and texbture are used as characters if they are distinctive undey
varied conditions of lighting and preservation, Subtle distinctions are

possible with sxperience,
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The terminoleogy is defired in the gloasary and illustreted in Fig. l.

2 1)

3 (2)

2 (1)

3 (2)

b (3)

5 (W)

& (L)

KEYS TR BIVALVE LATVAE OF VIRGINIA
Deghaped with hinge line straight and more than
half total lengthe = « = « = = = Koy to Straight Hinge larves

ot :}uahnped, or with hinge line less than half

tinge line, if evident, less than hslf total length.

Dorsal margin may be rounded or with distinct amboe. MNo
contral indention,. = = « « « « » « « « Koy to Umbonate Larvee
Oeal, without definite atraight-hinge line or umbos.

Frequently with centrsl indentation of dorssl smargine
g;ﬁy,buﬁkwo@ﬁqﬁﬂ.-Qunnn-o-«o-na-a---3

ngthlﬁ@tﬁlﬁﬁu.------.---_- gtz h
Key to the Siraight Hings Larvoe

Hinge=line leongth 1233 than 60 Uy @ = = @« m w w = @« = = 2
gtﬂ@‘liﬂﬁlﬂ}mmu@rmﬂ.v.nn-na.-o--qu

Hinge~line length less thean S{)u}‘...---.-.---u3
Hingﬁ‘liﬂ@lmﬁw501‘&;60“,*-“-“0-&0-10**““@

Shoulders round with gradual transition to hingee = = = = 4

Shoulders straizht with angular transition to hinge.
sually pink or purple in hinge areg, = « « « Haynea truncats
Cyrt 8 GOS8 LALE

Pogterior end blunter than anterior. Posterior
shoulder dropping from hinge more rapidly than anterior. « <&

fmmrlyﬂmwicﬁl.n-uon-----n--n-u.6

Dark, hesvy shell and mergine = « - = = Crassostrea virginica

Light, pale shell and margin. « « = « « « « }Mulinia lateralis

Bark,hmworw&.“0““"00"‘-¢U0---'?

sgaig A. 8i 1“, Te 8 8y i Ee tru ta }io costaty, gi. lateralis
ami ki

are very mﬁar At engths of 75 u and lees.



7 (6)

8 (2)

5 (8)

10 (%)

11 (8)

12 (11)

13 (1)

i (13)

15 (1)

light, vale and fragile., Usually with
clear ares under center of slightly
rounded hmg@ lm&_. - oo owomomow o= » AlOMs aimw

Texture hesvy. Uark band around shell
margine. Frequently opaqgue when preserved. - - Taredo navalis

Texture lighter. Dark band less pronounced,.
Usually pale pink or purple near hingee - - - Tellins agilis

Anterior end more pointed than posterior. « « « « « v = = « 9
%nﬁsalma%mllymmd.-.-n---'----.-‘-l{)

Pale and fragile. Shoulders slightly
roundede = @ = « = = = = « = » « « « Asgquipecten irradiang

Not pale and fragile. 3Shoulders straight, « « @« = = = « =« 10
Dark and hesvy. Shoulders long. - « Fetricola pholadiformis

Hot derk and heavy. Shoulders short. = « - « Pitar morrhuans

Tale and fr8gile. « = = = = = = = = »w = = « « Anomis simplex

%ﬁtml&ﬂﬁﬁt”gilﬁ.uauua-—no-nm-w.-un 12

Shoulders nearly straijtit, « « « « « =« « « « Pllar morrhuena

Shoulders roundede = = « = = « = « Donsx variabilis, Spisuls
FOITHNSTHE,FyS o FEPIE

or laeviecardium morton

%{imliﬁﬁ%ﬁvﬂr?an.Oh‘lﬁh“mﬂuﬂdunﬁunﬂ 1?
Berk and heavye. Usually distinctly brown.

Hedght 10 to 30 u lesa than lenigthe

Shoulders roundede (Arcidae) o « « « « @ @ w « «w = =« = =« 15

teither dark nor heavye Heljght % to 20 u
less then length. Shoulders 8treight, @ = « » = w « = = = 16

VYentral margin rourni, slmoat forming
seniclircle Wwith endie = = = = « o w »w « « -« oetis pondeross

Ventral margin curved btut not round.
Noes not form semicirele with endas. « -« - Amadars tréansversa




16 () Male. Oradusl trensition from shoulders to 36
hingee. Anterior end smuch more pointed than

oSteriore = = = « w = = « = « = » = = Asguipecten irrsdians

reither dark nor pale. Anpular transition
from shoulder to hinge. Anterior end ‘
slightly more pointed than nosterior. = - - « Pitar morrhuana

17 {13) Dark and heavy. Usually distineotly brown.- «Hoetis ponderose
Helither dark nor heavy., Without distinctive

ﬁ(}lﬂr.nnwonucnwﬁ—anumnnu--u»nsmuclﬁ

18 (i1 Shoulder-binge transition pradual, alinost
CONtinUouS CUIVE: = = = = = = = = = »w = = » « fnsis direotus

Shoulder-hinge transition sngularliodiolus demissus, Hyt!
edulis, Mercena ey G e

T ——

Ray to the Umstionate Larvae

1 z;mﬁkwm.wuhumn-uwcwnn ﬁmm&gmﬂrw&

ngaﬂmr‘uouu--unun--npou-qqunu 2

%ﬁﬁ)ﬂa M rmw. P N R  E gg

&m@ mbby, W W A Sh WE AR W Y KR SR OB WS W AR AR W% W G W W W W n

Tmhos rounid oF Indishingt, » o« © o «w w « @ » & o = = v = - 21
2 (1) Poaterior end blunt, dropping almost vertically

from shoulder to ventral margine Umbos hiyh with

shoulders sloping steeplys = « « = = = = « Mulinis lateralis

Endds almoat equslly rounded. Umbo low with
shoulders sloping raduBllye « = = = « w = = = v 0 o e == 3

3 (2) Length 215 40 270 Ue = = = = @ = = = « = « ~ = ¥ngis directus

Lﬁﬂgﬁh 1&} o ?3@ e ™ = = & & » & = » * ™ w w - %‘3@ amru
h { 1 ) Anterior end 1&3& ey than pos GEPLOPe » = = & 0 o % ™ o - = 5

g (k) Anteprior end aore pointed than posterior.
Jhoulders and umbos sbout 1/2 totul helghte » » = = = « « = &

¥nds nearly equally rounded. Shoulders and
wibos aboud 1/3 total helghte = = = « « = « Donax variabilis




6 (5)

7 (k)

g (7

g (7)

10 (9)

1 (1)

12 (1)

13 (12)

1 (13)

37
Dark and heavy. Urbos btroad. Thoulders slope
steenly. Posterior shoulder straight.
Length 110 t0 185 U, = ~ = « =« « « « = Pgtricoia pholadiformis

Hot dark or heavy. Umbos narrow, Shoulders

slone gradually. Posterior shoulders rounded

at lengths to 185 u but may be streight in

larger larvee, « « « « =« w = =« = « = « = = Spisula solidiasima
or Léevicerdium mortoni

Length 130 u or less. Heavy shell margin with

d&rkrifﬁ‘nq---b-u»oauunﬂuﬁnnmn-«ﬁ’-‘-é%

Length 1L0 u or more. Not unusually dark or

h@ﬂ,w'q-‘-unuao—‘un.&-n-wunw&cn—uug

Uwbos with distinct pink or purple colore--Cyrtopleurs costata
or Rarnes truncetd

Yo pink or purple colore
Frequently opagque when preserved, = = « = « = « Teredo navalis

Shoulders roundode = « « «» « « « = « « o « « « Miar porrhuans

qi)m}l{iﬁrgsmig}‘;t.un---una--n‘nnoﬂum-nln

Length 1L0 to 235 u. Umbos broad. Shoulders |
21006 StEeDlye » » @ « « = » = &« =« w » ~ Moreceparia sorcensria

Length 200 to 275 u. Usbos narrow,
Shoulders alore graduallys = = « = « = = = « = fngis directus

Anterior end longer %han PosSterior. = = « « « « «w = o = = = 12
Eryls of nearly equel lengihe = w « ® o @ w « w mw « o« = « 1§

Length less than 125 u. Inequivalve., - =Crassostrea virginica

Mﬂgmmtﬁrﬁmm;u,unwnomwnq—;unnqnm 13

Shoulders streight. Shoulders and umbo about 1/2
total heighte. Length greater than 200 u. - -Mulinis lateralis

Shoulders younde Shoulders and umbo either 1/3
total height or more than 1/2 total helght, = = « « « « = « 1i

Nark with heavy outline. Ffaint pink or purple

color in umbo, Shoulders slope sizeply. SHhoulders

ard umbo more than 1/2 total heicht, Length 130 to
Q%u.unn-ncn--pa-t‘---nn-u?Qlli’{‘mmuiﬂ

Color not distinctive. Ihoulders slope graduallye
“houlders arnd umbo about 1/3 total heiyht.
Length over 150 gy = « = = ® » = = =» = = = = Donax variabilis




15 (11)

16 (15)

17 {16)

18 (16)

19 (1%)

20 (19)

21 (1)

22 (21)

23 (22)

18
interior end more pointed than DUBLEriore = = « = o = =« = 156
e xwrwWWLI‘Vrmd&ij. --—»--naho-u‘u-ua—l?
Dark browne ZAnterior end reddishebrouwn, (lattened
dorso-vemtrallys. Length much greater than heighte.
{ﬂrcidﬁb).w\\--o—-nﬁ-*wu-n--u-ou--u—l?

Color not distinetive. igy shaped except for
kﬂ@bﬁyuﬁ%ﬂ. (Mﬂimm@)-nuumbnﬂhunmunno 1&

Ventral margin nsarly straight. houlders longe
Fnds sharp. Length 135 to 220 us = = = « =Anadara transverss

Ventrel margin roumied. Shoulders short.
Ends blunt. Length 160 t0 210 e « = = « « Hoetia ponderosa

ientral margin nearly straight. Umbo broad
and conspicuous. Length 200 to 305 we = « Hodlolus demissus

Ventral margin rounded. Umbo narrow and
inconaplouous. Length 250 to 305 ue = « = = Hytilus edulls

tieavy shell margin with dark rime 5Quivaive. = = = = = « 20

Pale and fragile. Inequivalve. Frequently with
byssal noteh on antero-ventrsl margin when length
excoeds 175 u. Length 50 to 215 Uy = = = = = Anomis simplex

#ound. Hedight usually 5 to 10 u less than

length, tHever exceeds length., Pink or purple

in umbo. Length 110 to 315 u. = = = « =« Cyrtopleurs gcostats
or iarnes truncata

Oval. Height usually expeeds length when

length is greater than lLO ue shell margin with

pronounced dark rim. Freguently opague when pPree=

gerved, Length 115 20 220 4y = = = = = = = - Zeredo navalis

Anterior end longer than posterior. « « « o« « w = «w « = = 22
Pnda of nearly equal length, » « @ @« « « = = =« = = «w = =« 2§
Anterior and more pointed than posterior. « = « w « = =« =« 23
tnda nearly equally roundede = « « w « = @« @« = =« « =« =« = 31

Darke. Length 80 to 105 u. Inequivelve-Crassostres virginigs

%1&.’?.?{:&‘&%1’7&.n-u—c-u-a-u---u-u-raa-u-?h

Color not distinctive., Hguivalve. Length
prester than Jl10 e « = = = = = = = = =]lgavicardium mortoni
or OPLSULE 301iALsALnE
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2L (23) Anterior end forming apex of triangular shaped
larve. Umbos flat at lengths from 120 o 150 u,
becoming rounded from 150 to 200 ue - - heguipecten irredians

Anterior end not as sharply pointeds. Larvs not
triangular shepeds Umbos rounde = = = « « Mulinis lateralis

25 (21) snterior end more pointed than pOSteriore = « = = = = « « 26
Ends nearly equally roundede = « « « @ = « = o « « @ « = =29
26 (25) Heavye ilonpated or dorso-ventrally compressed.
Distinetively brown. Anterior end freguently
mdm.ahbm. (&rei&‘)a---no-—-‘-nnn-w 2?

Mot distineotively colored or dorso-ventrally
@m&p}“ﬁ;ﬂ&a.u-onnuun-nun--n--n-un-—- 28

27 {(26) Ventyal margin alpost streight, » = « » « inadara transversd

Ventral margin roundede = = = = = = = = = « Hootia ponderosa

28 (26) Jevelopnental stage of the §gllwing:
Length 110 %0 150 Ue = « = « =« « Pltayr morrhuana
Length 135 0 195 us = = = = ~ = < Ensls directus
Length 150 to 240 e = == = = = Hodlolus demissus
Longth 150 €0 305 Uy = = = = = = = lua edulis

29 (25) Dark and heavy shell margin with dark rime. - - Tellina agilis

ot darke Without dark rim shell rmargine = « » « =« =« = = 30
30 (29) Pales Length %0 o 120 ue Ineguivelve. - - - Apomia simplex

Not pale. Length grester than 110 ue
E’quim%.ncpnn-—--ubnuuuunn‘u-qa--n

31 (30) Umbos highe Length 110 t0 220 We = » =~ =~ = « = Hya arenaria

Umbos lowe Length 110 %0 175 Ue = = = = « = = Zangia ouneata

Specific Descriptions

Family irelidae

Anadara transversa {38y)

Dimensions: Total length 70 to 320 ue Helght 15 to 20 u less



L0

el

than length; increasing tec 70 u less than length wilth growth. Hinge
o 2 1Y o

to 320 uj uswally 240 to 260 ue

U

line about & uwe. Metamorphosis at 21

Shape: Dorso-ventrally compressced. Low elongate outline. Umbos
round or indistinect from 130 to 170 u; knoboy above 170 w. Ends of
nearly egual length; anterior more pointed than posteriore.

Other Characters: Disvinctly brown; anterior

bl

|25
0]

J
na

o

guently
reddish brown, especilally in late stages. Eyespot appears at about
125 u; becomes conspicuous with increasing size.

Distribution of Adults: Common in Virginia in Cnesapeake Bay
and tributaries above 15 o/oo. Spawns in laboratory in late spring
and early summere.
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Compared to other sp
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color, and length-height relationship cistinguish arcid larvace

Noetia ponderosa has longer hinge line; shorter shoulders, blunter

ends, broader umbo and more rounded ventiral margine.

Noetia ponderosa (Say)
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Dimensions: Total length 80 to 210 u.

than length, increasing to 55 u less than lengthe. Depth increasing

from 25 to 70 u less than length. Hinge Zine usuzlly 75 to 80 u
(65~ 70 u in one~day=old larvee)e. Metamorphosis at 185 to 210 ue

Shape: Umbos indistinct to broadiy rounded at 150 to 160 uj
broad knob in larger sizes. Ends of nearly equal length, with
anterior more polnted avove 130 u.

Hinge: Taxodont teeth increacse from four to six at cither

end of hinge line, as larvee develope. Toothed areas, about 25 u

long; separated by undifferentiated 35 u central area.
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Other Characters: Distincesly brown. Anterior end darker reddishe

brown in umbonate stages, Apical flagellum in early larvas., In-
distinct evespot at about 1BO u; becomes conaplcuous with continued

growtho

Distribution: Adults common above 17.5 0/00; spawn in spring,

gammer and fell.
Compared to Other Speclest Compared under A. trensversa.

Family Mytilidse

w &iluﬂ edullis L.
Dimensiona: Total length 90 to 305 ue Helght 25 to 35 u less

in straight hinge larvse; 15 to 20 u less than length in umbonate
larvae. Depth 50 u less than length in early stages; inereasizg to
115 u less than length with gzrowih. Hinge line usuvally 75 to 85 u
(6% u in one-day-oid larvae). Metamorphosis from 215 to 305 u bdbut
Juveniles frequently plantonice

Shape: Early straight hinge larvae appesar chopped off along
long hinge line. Umbos appesar at about 150 uj rounded at first
but projecting above shoulders ss inconspicuous broadly rounded
knob after 260 e Anterior end much more pointed than poaterior.
Inde of cweariy egual length or anterior end alightly longer.

Hinge: No definite hinge teeth during larval period. Faint
irregularities suggesting pending taxodont dentition at both ends of

hinge line.

Other Charscters: (olor not distinctive. Aplcal fldgﬂlm
present but inconspicuous in young larvae., ZEyespot 5 to 7 u in



ue
dianeter in larvae after 205 u.

Matribution: In Virginie adults limited to highesslinity cool

water. Jpauning season probavly late {all) or esrly apring.

Compared to Dther Szecles: Distinguisning charscteristics of
mytilids are Jong hirge line, egy shape, inconspicuous umbos and

large size. Modiolus demissus differ with more conapicuous umbo,

less curved marpin, proportionately less height,

dodiolus demiagsus Dillwyn

TMmnensionst Total length 109 to 32% ue Helght 15 fo 30 u less
{ugually 20 to 2% u) in strsight hinge larvae; 2% to LO u less than
lensth in umbonate larvee. Hinge line usually £0 to 90 u. Hetamors
phose from 220 to 305 u.

Shapes Round umbos forsm at about 140 u, become knobby and cone
spicuous a% about 200 ue inds of nesrly equal lengthy anterior much
more pointed then nosterier.

Other Chapscieras: Color not dlistinctlves bhpeasol present from
200 u.

Matributiont Adultas abundant above § o/co, Inawn from June

through Santenber.

Compared to Other Speclest Compared under e edulise

Family Pectinidse

Aequinescten irradians Larsrey

DMimensions: Total length 85 6o 200 u, Helrht 10 to 20U less than



length (usually 15 u)e lepth 30 to 70 u less than lengthe linpe
line about 60 ue Fetamorphose fyoxn 178 Lo 200 ue

Shapes Low, rounded, ponrlye-delined umbo appesring &% &bout
12€ u; remains inconspicuous throughout develommsntie ﬁntériar e
more sointed and longer than posterior. Larvae triangulasr with
arnterior end apex of triangle,

Hinpe: Toothed area 10-15 u longy with three taxodont teeth
at earh end of hinge lime. (entral hinpe area {about 35 u long)
undiiferentiated,

Other Characters: Fale, fragile. Tneongpicucus eysanot developw
ing at 15C to 180 u,

Matrivutiont lcallops rare and only in seaside bays of Virginia.

Provavly apewn soring and early summers

¥amily Anomiidse

Anomiz simplex Orbigny

Dimensions: Total length 60 to 215 ue iHelghi from L5 u less
{in smll larvee)} %0 10 u more than lenzth {in larpe larvse)e Hinge
1line about 50 ue. Hetamorphoss at 150 to 217 ue

Shanes Inequivelve. ~ipght valve slmost flat with poorly developed
umbos Umbo pround in lef't velve from 20 to 110 uj becomins prosinent
knobbhy nrojection in larger lervaes. Inds nesrly symuetricale Irregis
larity (byssal noteh) frequently on antero-ventrsl margin of lsrvase
above 100 u.

Jther Uharacterss !wmle snd fragiles oyespot may apsear at 115 uj

ugually oresent at 160 ue
nigteibutions Adulta common sbove 10 ofov. lpawning season in
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Virginia includes late summer and early fall.

Compared to Other Speciest Iarly straight hinge larvee similar to
Ce virginica, M, laveralis and pholadss fe gioplex and Ce virginica
only bivalve in Virginia with inequivalve larvse. Pale color, unskewed
knobby umbo, lengtheheight relationship and byssal notch distingulish

larvae of A. simplexe

Family Ostreidae

Tragssostrea virginica CGmelin

Dimensions: Tobtal length 60 to 350 ue Height 10 u less, ine
creasing to equal length at 90 to 100 u; eventually exceeding length
by ag much as 15 ue Denth 35 to L0 w less than length; increasing
to 100 u less than length in late stages. Hinge line usually 45 to 50 ue
Hetamorphose from 310 to 350 u.

Shave: Inequivalve. Umbo less developeld in right valvej round
a2t 80 to 10U up knobby at 85 to 12% uj skewed and posteriorly directed
avove 125 ue Anterior end longer, more pointed than poasterior.
Josterior shoulder more curved than anterior.

Yinrer Two hinge teeth 3 u wide at esch end of binge line at
lengths above 80 u.

Other Charachters: Jark and heavve Tyespot appears z%t about
260 ue.

nistributiont Asults abundant shove © ofcoe Opawn from late
May to November.

Compared to Other Hpecless Dee comparison under A. sim@lax.



Family Cerdiidae

Leevicardiun mortoni Conrad

nimensionast Total leaglh 80 to 245 ue Helzht 10 %o 20 u less in
strairhdeninge larvee; up to LY u less tien length in usbonate larvae.
Hinge line 60 t0 £5 u lJonge Metwmorpbose from 205 to 2b% v (usually
210 to 230 uje

Shanes Tound umbos develop st about 120 u; become broadiy
rourded at about 150 uw. anterior end l@mg&r; more polnted than postere
ior. Anterior shoulder louger than vostarior.

Uther Characters: Color not distinetive. apical {lsgellum
conapicuous, o €7esD0L.

igtribution: Adults common in Chesapeake Fay and 1ts tribue
taries zbove 10 o/co. ipawning season probubly in esrly summer.

Compared to Other Speclisst larly stasey sinllar S several
apeciess Long anterior znd and compsrstively areat difference betweon
length and heisnt distingulsh later steves. Y. agilis larvae ulsc with

long anterior end but with knobby umbos snd dariker colore

Family Veneridae

Hercenariz mercenaris Le

Dimensionst Total length 100 to 235 u. Height 10-30 u less
fususlly 20 %o 2% u less than length) but frequently oaly 1% u less
near metamorphosise Depth usually 60 to 65 u less than lengthe Hinge
Iine 70 to 80 u. fetamorphose from 177 to 235 u, but usuelly 210 to 22¢ .
Sharet frosdly rounded umbos develou st about 1.0 u. Anterior end

slichtly more polinted than posteriors s of nearly equal lengthe
interior shoulder longer than posteriore



ub
Kinge: One small anterior tocth in cach valvej larpe posterior

lizanent.

Mther Characters: Cclor noi distinctive, Consplcuous apical
flagellun. %o eyespot.

etributiont &dults abundant above 15 ofoc. Inawn prirerily in
June and July bt eontinuing until Yoverber.

Compared to Other Spsoies: Long hinge line with resulting late
umbho development usuzlly distinctive. Darly larvee with oproportionstely

prester heisht than mytilidas. Hptilid umbos not broadly roundeds

Y geres Tothen

Dimensionss Totsal lenpth 2LS to 390 ue. Helght 4O to 60 u less
than lengthe

Shapet Uval., Ho distinet strelght hinge or umbo stage.

Otrer Tharacterss Dark, opague. Honepelapic. Larval developnent
entirely internsl. felessed an Juveniles 3LO to 390 u long.

retribution: Common above 10 o/oo in Chesspeske ey and its
tributariesz,.

Compared to Other !peciesa: Similar to larval Pandoraces but much
larger and nonepelagice

Mtay aprrhvans

Mmensions: Total length 70 to 185 ue Yelzht 10 to 20 u (ususlly
15 u) iess than lengthe Hinge line S5 to 635 u, letaworphose {rom 165
o 185 u,

“hapet Usbos pound at 110 u, becoming broadly rounded about LS u,
“nds nearly aymmuetrical. “houlders roundeds

Otheyr Tharacters: Tolor not digtinetive, Aniezsl flagellum present.

o eyespot.
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Msetribution: Rare in seaside bays of Virginia.

Comparved to Other Species: Hince line shorter snd usbos develop
st smeller size than in larval ¥. mercesaris. Inds nearly equsl in
length while in L. mortoni antorior end is longer than posterior.
Shoulders slope less steeply than in P. pholsdiformis.

Faully- Patwicolidse

Diswnsionn: Total lemgth 50 %o 185 u. Helght § %o 10 u less in
earliest ssages. Oauslly 19 u less than length pelow 150 uw snd 2D u
{maximm 2% u) less {n largey larvec. Jepth LS to 0 u luss than
len;:th. “ince line 50 to €0 u. Hetamorphose from 165 to 18Y u,

Shenes Brosdly rounded umbos develop at about 117 uw. Anterior
end slichtly longer than posterior; ends nhesrly @qanll§ rounded.
Sermilderas stesioht 2nd sloping steeply.

Hinres Troidiferentisted oxeept for alivht frrepulearisy ot
sosterior erd.

Other “harecters: {olor oot distinetive. ihell ntesvier “han in
moat alam larvae; frequently margin dork. Mo pigmented eyusput.

Matributinne sdults eomven above 10 ofoo. Spawn april through
Jeptimher.

‘pmarst to Other nevlear isriy strsight niage P. proladiformis

larvee similsr to many other species. olstingulshing cheracters of
loter staves irelude, length of hinge line, hesvy shell, steep slope of

shoulders, length<height relstionsnipy snd sawll alze at metemorihosis.
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Family Tellinidse
Teilins agilis Stimpson
Dimensionss Total length 75 to 250 ue Height 10 o 15 u less in

straight hinge stages to as much as 30 u less than length at mstazorpho-
sis. Depth 30 to %0 u less than length. Hinge line 45 to 50 u.
Metamorphose from 200 to 250 u.

Sraper Umbos round from 90 to 135 u but knotby in larger larvee.
Anterior end longer than posterior. Shoulders long and slope ateeply.
Shoulders and usbos comprise over 1/2 total heipht.

Hinge: ‘Humerocus minute irrejular teeth extend over the entire
hinge line.

Other Characterss Heavy larvae with faint purple or rose color
in umbos. Derk shell margins. At lesst one conspliouous aplecal flage
ellune No pigmented eyespot.

Distyibution: Common above 10 o/co. Spawning sesson begins in
April or May but its duration is not known,

Compared to Other fpeclest Telative heiyght of shoulders and umbos
distinctive. Color resembles pholads. Distinguished by lengthehelight
relationship and long snterior end. L. mortoni has long anterior end
but with proportionately grester length, broadly rounded umbo and no
distinotive color.

Family Donacidee

Donax variabilis

Dimensionss Total length 70 to 3L0 ue ileisht usumlly 15 to 20w

less in straight hinge larvae; 25 to 3% u lesz than length in umbo
stages; to 50 u less at metanorphosiz. DNepth LO to 60 u less than lenyth,
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ireresalny to 170 u less at netamorphosise Hince line 50 to 60 u.
“gtamorohose 275 to 3L0 u,

Shape: Umboa round from 100 to 120 u;p broedly rounded 120 to
200 ujp ray be kmobby ovaer 170 ue Inds equally rounded below 250 u;
posterior nmore polnted in larger larvae. Anterior end longur than
nosterior. Shoulders alope vraduellys anterior longer than posterior.
Vanbtral sarzin well rounded, Jorming senicirsle with ernds.

Hinper Tryvesularly shaped teeth cover entire hinge lengthe

Opher Ttaracters: Color not distinetive, 2Aodcal [lageilum present
{2 in large larvee)e ‘io pigmented eyeanot,

Tistribvution: Adults with metuve pamotes common on ocesn beaches
in Virginia from July to Movenber,

Compared Lo Cther “pecless Low urbe, graduslly slopinp shoulders
are distinctive. Dentition similar to T. mpilis but large teeth more

numeyrous and evenly distributed.

“amily Solenidae

nslis dlirecctus

vimensions: Totel lenpth 8T fo 270 ue Helight 10 to 15 u less in
straipht hinge stage} 15 to 20 u less 1o sarly umbo snd 2% %o LD w. less
than lencth in late uxbo stages. Depth 45 to 130 u lsss shan lengthe
Hinge line 70 to 7% ue etamorphose from 220 to 270 ue

Shanet Umbos aprearance variable. Never project propinently.
Umially rounded from 137 to 175 ujp trosdly rounded or angular above
200 ue nuls are of equal lengthy anterior more peointed than posterior.

interior shoulder longer ihan posterior.



Hinpes Smell tooth at eech end of hlmpe lire in right valve.
trnterior tooth directed posteriorlys posterior tooth laterslly.

Other Characters: “olor not alstlinetive. anical flagellum
presents 5281l indistinct plgsented eyesvol zomebimes visible above

Distribution: Adults common above 10 0/00. Hpawn March to mide
June
Compared to Other Specless Long hinge lipe similar to ¥. mercensris
but umbo not as high or brosd. Shoulderz alope nore graduelly. 3pisula
R
golidissime larvae have shorter hinge line, proportionefely gsreste;

height, longer snterior end end no hinge teeth,

Famlily HMactridae

Zpisula solidissinme

Dimensionss Total length 80 Lo 275 ue Height ususlly 1b to0 20 u
less but to 2% u less than lensth in larpe lsvvee, Oepth increases {rom
55 w less than length to 115 u less &t netamorvhosiz. linge line 55 to
60 ue Hetamorphose 220 to 270 ue

Shavet Round umbog sppear &t 110 we Xever high, sroadly rounded
after 135 ue Antericor end longer and more pointed then posterior.
Sheulders rounded, sloping greduallye. Anterior longer than posterior.

Hinge: Undifferentisted except faint supgestion of single tooth
at elther end of hingeeline.

Uther Tharacters: Jolor nob distinevives. Ho pigmented eyespobe.
Cons-leouous anleal flagellune

Mistribution: 4dults common in oceanic yater sl rear barvier
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ialandse Smawn Anyril through early Juiwe “ogsibly arain in falle

Compared Lo Jther “oeclen: Tomnarod under Ve dirvectus.

o

wulinia lateralis

Dimensions: Total length 60 to 2h0 ue Helpht ususlly 10 u
(S to 15 u) less below 175 u and 15 to 20 u less than length at later
stapes. Depth from 3% u less to 100 v less than lenpthe. Hinge line
usually LO to LY uj may reach 50 u. Hetamorphose from 155 to 2LO ue

Shane: Founded usbos at £0 and 100 uj become higher and angular
at 130 to 160 uj knebby ai lengthsover 200 u. Anterior end longer,
3lightly more pointed than posterior. Shoulders almost straights
slope steerly in well usmboned larvee,

Hinpe: Undifferentiated except lor faint irregularity at elther
end of hinge,

Mther Characters: Usually slightly sale or light. No apical
Tlagellium oy pigmented svespol.

Matribution: S&dulta common above § ofoc in Dhesapeake Doy and
ita tributaries, scarce on seaslide. Unawn Auril to November,

Tompayed Lo Uther lpeclest Larly astraighit hinge stage slallar Lo
Lo wirginien, £, zimplox and pheladse Ghorn hinge iine, pale color

. @
-~

nroportionately sreat heigsht distinctive. Jee comparison under

Ve Quneata,

L

Rangla cuneata Oray

Dimenrsions: Total lenpth 75 to 17% ue Felght vauwelly 10 u less
{ranging fron & to 20). Trepth incressins from LY to €5 u less than
lensthe Vinpe line S5 to 8% u long. !letavorphose Irom 160 e 175 de

Sraves Round low irﬁomamcuom unboe Davelor &t 120 to 130 u long.
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trcds equally roundeds Anterior end and shoulder longer than posterior.
shoulder rounded.

Finge: Undifferentiated,

{Other Characterat olor not distinclive, Ho plgmented evesnol.
sploal Tlagellum present.

Matributions Ummlly below 10 ofoe in hack Tay, James and
Tappahannosk “ivera., “rmawning season probably April to September.

Commared to Other “pecless Jommaratively great heicht distinguishe
&g species from woszt clam lervae., The longer hinge line, low rounded

urbo, round shoulders and darker texture distinpuish it from ji. Llatersliis.

family “yacldae
Hys srenaria

Mmensionst Total length 29 to 230 we el bt usually 15 u leoss
{increasing from 10 to 25 u less than lengti)e 'inge line ST te €0 n
lorw. “etamorphose from 175 %o 230 u,

thanser  Gound urbos apcear 8t 115 to 120 u; Leeoue angular above
150 ue Anterior end lonper more polnted tha: postorior. “houlders
rounded; becomineg stralobt in late stasos,

Other ‘harscters: JTrrepular opeque spots [regquently around margin.
Liver dark browm (derendent to some degrec on food)s Tolor not othere
wize digtinctive, Anicel flagellum preseuts. o ninmented 2vesrot.

Hstribution: ibove 5 ofoo. Cowmon in Chesaneaie Fay and tribue
taries) scsrce in gseaside bava. oauning smsason Lenterbar 1o Decenbere
Fosstbly minor snawning Mey and June,.

Comvared to Other Svecleat lerly wwo larvas similar to several
other snenies. Laler, unboy mre roundad and ravrower than in
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Pe morrhuana. Shoulders slope more steeply than

b
-

Pe pholadiformis and
Le directus but less steeply than He. latersili. helght proportionately
greater than in L. mortoni. Late spawning season is useful in identi-

ficatione

Family Fholadidae

Aarnes truncata

Nimensions: Total length 55 to 315 u. Velsht usually 7 to 10 u
less (O to 10 u in straight hinge stages; O to 22 in umbo larvaej.
Denth inereasing from 20 u leas than length to 80 u less at netanor-
phosis. Finge line usually IS u. ¥etanmorphoaisz Irom 250 %o 31% u
(usually 270 to 235 u)e

Shapet Umbo first appesrs rounded at 85 to 95 ue Rapidly
develons to nipole shaped koob projectin: above circulsr shaned
larva., ‘nds equaly broadly roundedy Shoulders short, rounded, steeply
slopinge &nterior slishtly longer than posterior.

Hinge: ‘Two teetn in leit valve {5 wo 10 uw wide) it at either end
of long (20 to 25 u wide) central %ooth on rirht valve. Secoud tooth
(5 to 10 u wige) oo right valve just arberior to gep for anterior tooth
of left valve,

Other Characters: uJerk with heavy usrk band zrovsnd margsin of shell.
Mnk or purple color in shell webos and antorior shoulders {zl3o on
ventral margin in late umbo larvae), [!requentiy rub outlines clear
circular ares in unbo rezione 7o apical flagellun or pirmented eyespot.

Distribution: ibove 10 o/oc. Probably spawn ay throuzh “eptesbers

somnaren B0 v ler Duecles: Toarly atraioht nicee larvae similar

w
£

to L. virvinica ard other sveeles with short hinge linesn, ‘anidly



develor an snpulsr hingseshoulder trensition trat ia distinetly
pholude Dark heavy appeardnce end pink unbo distinetive. 7. 2gilis
with lopper shoulderse (o virsiniea ineguivalve with skewed umbo.
Helght greater than widih above 10 w in T. navalis and marygin darker.
e gostate renerally psler and rounder with slightly smeller hinge
line aund hinpe teeth, Indiviiuel larve of these two spsoles usually

indigtimuishable.

Cyrtopleura costata

Mimensions: Totsl length 60 to 299 u, Helsht usually % to 10 w
less but from O to 1% u less in lerge larvee, Denth 30 to 70 u less
than length. Hinge line usually LO u (39 %o L0 u)., Pedivelisers fron
215 to 29% u but larvee lost belore complete setamorphosis.

Shapet Circulare. Usboa first apcayr 8t U0 ue decose rounded
nipnleelike knobs, lnds egually rounded but anterior slichily longer
shan posterior in larpe larvas. “roulders rounded and slove steenlys
anteyior slichtly longer tharn poslerior.

Uinper Two teeth {anterior o u wide, posterior § u wide) on
left wslve it 8t elther end of brosd (1 u wide) central tooth on
right valve. Anterior tooth (¢ u wide) on risht valve anterior to zap
for anterior tooitr of the lelt valve.

Dther “haracters: Dark with heavy dark bend around margin of
shelle Pink or purple color in shell on wubon, anterior shoulder
and venbtral marsis of lote umbo larvee. regquently sut outlines clesy
clreulsy area in umbo., ‘o apiecsl flagellun or plemerted eresnot.
Pediveliser frequently with one or two pill loops and exeurrent siphon,

Dietribation: Common above 10 o/no.  Zoawns May through Sepie

erGer.
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Toupared to Cther weclesy Jee comprrison under DBarnez truncats,

Family "eredinidse

Teredo nevalis

Mmensionas: Minlmom length at releage from parent 70 to 99 ue
caximmm lensth over 200 u. Peipht 10 to 15 u leas than length in early
straight hinge larvae, equal 4o lensth at 130 o 10 v, and exceeding
length in lerce larvae by as much as 3% u, Uenth 39 u less than lengih
in young larvees only 1% u less at setamorchosis, binge line LT no 50 u,
vatamoyrnhose from 190 u to over 200 u.

Shepe: Ovele Maximum dismeter dorasceventral after 140 u. obose.
“ounded urkoe obzoures hinge line & 9% to 100 ue Umbo symeetrissl and
rapidly becomes knobby. “nds broadly rounded; symeetricel. Choulders
short, rounded &nd slove steenly.

Other Nhearaoterss Dark band around shell rarcsin with clesr band
inside, Thick heavy aphgarance. “reguently onaque when preserved,
Short inconsnisucug soical flapellu= —renert only in sarliest stapes,

4o plgmented eyvesnob,

NMgtribution: Ahove 10 ofoo;larvae nresent from June o Cetober
{ scheliema and Truist, 1756).

Compared to Other Specless lark bend ereound stell more vrorounced
than {n pholads. nly emuivalve sreciea yith width greater than length.

Freguently onggue when rreserved,

¥amily Lyonsidee

Lyonsis hyaiira

Mmensions: Total lensth 155 %o 175 uwe Helesht 120 to 130 u.



Depth about 85 u.

Shapet Owal with grestest diameter snterior-posterior. Hinge
1ine indented in center. NoO typical stratght hinge or uxbo stage.

Hinrer Undifferentiated except for Ueshaped ligement 15 u long
and 11 u wide.

Other Characterat Dark gray or black. Opsque. Hultiple apicel
flegella., No pigmented eyespot,

Compared to Other Speclies: Resembles only other Pandorscea
(Sulliven, 19k8; Allen, 1961) or J. gemwa. Latter not shelled below
2LS u and net pelsgice.
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CORDLASTONS

The lervae of many specles of bivelves have never been described.
Furthernore, larvae of different species are indistinguishable during
some steges of development. Consequently 14 is still not possible to
fdentify 8ll bivalve larvee in plankton samples. However, with the
gombined use of the foregoing identiffcation aids recognition of many
larvee that have previously been diffisult or impossible to identify is

posaible.
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APPENOIX

A OGLOSSARY OF THE TERMINOLOGY USED TO DERCRIBE
BIVALVE LASVAE

Argular « Type of umbo with &n almost pointed apex. Cutline continuocus
with atraipght shoulders,

Anterior erd - Front end of larvae. Usually recognizable by the more
gradual slope of the anterior shoulder from the umbo. The
velum is extended from the antero-ventral margin of the
shell.

Apiecal {lagellum - The extra<long centrslly located {lagellum oy
flagella of the velum of many species. These {lagells are
derived from the cilis of the apex of troshophore larvae.

Broadly rounded - Type of umbo that is generally round, but somewhst
flsttened dorselly. The outline ig contimious with the

shoulders.

Depth - iaximum distance through the lerve from left valve to right,.
(Called thickness or convexity by some suthors.)

Dorssl - Hinge hearing aspect of larvae.
¥yespot « Conspicuous plgment spot evident near center of the outline

of many speclies of larvee as they approach metamorphosis.
Height = freatest shell distance in the dorsoe-ventral plans perpendic-
ular to the length. (Called width by some authors.)

H#inge line - The dorsal area of the shell where the two valves are

permanently attached.



Treitatinet - Type of umbo that sfoears as o grédusl curving of the
kinge linee Yot prominents Oubline contisnuous with
shoulders.

Enobby « Tyue of umbo with nipole«like appparances Uublins diseone
tinuous with shoulders.

Length « Oreatest shell distance psrallel to the hinge linee

Pedivelirer = Perm proposed by Carriker (1901) %o refer to metamore
phosing iervae that possess both funetiomal foolt and
funetional velum. It iz now widely acoepted.

foaterior end « Frd of larve besring the anus. Usually recognizsable
by the higher, steeper slope of the posterior shoulder,.

Prodizsceonch «» The shellsd staees of bivalve larvee belore mutse
morphosis and dissoconch growthe irequently divided into
two stapese Crodissoconch I {(Prod I) refers to the first
shelled stapge in whioh the shell consists only of shell
deposited by the shell glande Prodissoconeh II (Prod Il
refera %o subsequent larval sizges when shell is deposited
by the meantle and growih lines arve freguenily visiblee.

Thege two tLerma correspond rousgnly with the luropean desip=-
navion of veliger and veliconcha silagey, but ars frequently
nged Lo refer only Lo tue shelle

Jrovineulum -« Thickened dorssl srea of ihe shell that bears the hinge
teath, when they are presant.

“unotete - Marked by smell dots or spolse

Pound « Tyoe of unbe that apuears as & gratusl ourving of the hinge

lires ‘iot prominent., Tutlire continuous wiilh shoelders.
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Set - To metamorphose Trom larve So juvenile. Involves loss of wvelurn,
development of foot, byssus gland, eyespot, #i1l3 and
sivhong, depending on anscles.

Ghoulder - Dorss]l aspsced of the shell between the urbo and respective
ends of the shell.

Shewed » Twisted, off center, or asywetrical vebo., Outline not
contimious with shoulders.

“traight hinge stare - The esrliest shellsd stare of rwst bivalves.
larvae have & straight hinge line and are 8 "0 ghaved,
This staroe persists until totel length i twice the length
of the hinge line. It differs from the Prodissoconch 1
stare of werner (1937) in that it i3 defined by shape and
sige rather then origin of shell.

Taxodont « Having nmuserous similar but unspecislized adjecent hinge
teeth,

Truncate « Fnding sbruptly. Squared or cuteof! spoesrance.

Umbo « 4 dorssl swelling of the shell of older lsrvee that obscures
the hinge line snd ususlly gives the larvas a distinotive
shape.

Twmbo stage « The otage of lebter larval development when the umbo is
prominent.s It can be convenlently defined as beginning when
total length is double the hinve lengthe

veliconcha « The shelled pivalve larva after the ansll has grown
teyond the oripinal shell depesited Ly the shell gland.
Tguslly, in this astape, the shell is marked with growth

linea,



&1
Vellger - Tochnicalliy & general term, meaning with a velum. Used to

deseribe the shelled pelepic stapges of gastropod and pelecy=-
pod larvee in this country. werner (1939 used this ters to
describe those stages of development from fertilisation
through the Prodigsoconch I stsye. The term veliconcha was
applied to later stages. Werner's interpretation, or
modifications of it, has been used by many furopean suthors,

Velum » Large consplicuous Cilisted orgen of swisming of pelapgie bivalve
larvae.

Ventral - Side of lesrva opposite the hinge,
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