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l~"tHODUUTION 

biological structure of oyster reofse 'iheae atuct1as0 howeve~ • gave 

tew insights into tha dyiuwica or oyster oouwuoities. ~·na extensive 

stuiiee of' Hedgpeth (195S) • Gunter ( 1965), tlD.d Parker ( 1955. 1969) 

in Texas end Korringa ( 1951) in Holland were largely oot1cerned with 

sessile forms, and tha highly motile fishes want alm.oet unnoticed. 

While these atti:tias clearly emphasized imruotile organisms, the present 

o'tudy leans in the opPoaite direotion. 

This etudy started rr~"l casual observations of oyster f ishas. and 

progressed to oamp8.l"i&ono of ruortel.1ty ot oysters with sotivity of 

other mesnbar& in the commmityo Mortality or o·.;stere in the study area 

oocure prodominat.ely in tha warmer months; in ;.a1asapeak:e Hay thie is 

oaused by D~rmooretidium marin~ a fungous parasite, and by a ndWly 

diauovared aporozoan. 'l' nie mortality occurs when man.y orgmliema ere 

aotive in the community. Some ot' these oyster associates. as they are 

herein tenned, are scavengers of dying oyeters and obviously ingest 

cells oi' oyster paraaitesa disease causing dee.th making the oyster 

available. 'i'ha importe.1100 of· wbat &ppeared to be intera.otion betwfll 

members ot the community ~!d a gen.w6\l dependenc.,y among these me:?1>era 

was apparent em-ly in tha study. The c:soncept or the oyster bioooenosi.S 

is quoted widely~ but has received little axpatl&ion. While this stw y 
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to show the i-ole of !'islws. orabs 8 and a few othor scawn~~ra in the 

communityg especially in their relationship to tha oy&tar, Cras&oatrea 

~irginion ( Gmelin r/90), and its paras itio t'unt,;ua., Uermooystidiwn 

marinwn 'Maokiri~ Ot/en, ·atld Gollier 1950. - . 
Gatherin[ 0£ inf.'ormE\tion on oyster f ishas began with observations 

during oth.e1· studios tor the Marine Laboratory of tha 4J.·exas Gama a.mi 

F'iGh Oommisaion. s tudiae in Virginia weff incidental to oyatoi- mort• 

ality stw.ies on the Eastern Sho1•e ct .. Virginie., with occasional obser• 

vations in other parts of Virginie., Delaware. and Maryland. Many 

oystermen and dealers graoiouely gave their time, oysters, and equip-

ment, and helped oatoh apeo1ta6?1$• partioularly A. M. Aoutf • Ralph 

donated an oyster reet'· tor scavenger s·tudi<is. Dzt. J. D. A!¥lrews intro-

duoed the writer to tha Oheaapoake area alli supplied muoh ~ormation 
. :\ ~ 

on Ilermooystidium. Uria .';jo Ho Bopk1.us provided intonnation;:,.·advioe. 

and assisted SUl1Wlet' field studies. Miss !velyn \',ells provided valuable 

help secUl"ing refarenoes. ¥'111 T~ Davis~ and later R. D. Hickman and 

Bonnie Callaway. assisted both field and laboratory studies in Virginia. 

graphed figures 3 and ·4. Mro Michael Gwitagna nappUy provided inf'or• 

me.ti.on and spsoimens from i;b1nooteague Bay., Mr. Kon Parke ot the 

Aocamaok County Health Depart.o.\ent sterilized media and equipnent J\8' !-t-l , .. ( 
Ccc { -J) < _,...~ . , · ,, , ., .(1 j f 

wJill--aL.p?ov-1-tiing nwnarouo other oona.iaerationa-. 1''or identifications 

I am iuiebted to the i'ollowing speoiali&ta: oopepod, Dr. Uavid Causey, 
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University ot Ar.kanee.a.; laeoh4) Mr. P. Jo s. Raja, University of Oonnect• 

icuta sponges, sea eqi1irts~ Dr~ liewell llo Hopkins, A~ &. ft. College ot 

Texaso £ill fishes am orabe were id.eotif1ad by the writer~ QC--t-his· · 

~liODS 

Data on acavengers were collected ~identnl to studies of oyatar 

mortality on the E&:Jtern Shore of Virginia, supple.m~nted by obaerva• 

tiona elsewhere. Many fishes were ool lected trom trays used in mort• 

ality studies and from bags of live oysters ueed apeoif'ically to 

collect Ct.f&ter fish8So 'l\he pr'esenoe of Oe~~xstid ium marinum was 

determined by nay9 s ( 1952) thioglycollate culture method. Oyster a 

and the digestive tract of fishes wwe oultured by the standard method, 
V./tLY"'- . 

but faces were originally cultur@d 1n petri diaheal\ teu oo of medium 

added to about 6 oo of' water containing teo0.l rnateriale> 'this method 

has the advantage of not disturb.inf; the feoaa, but enhances the growth 

of molds. Since this method proved generally uneatisfaotory. feces 

were later cultured in teat tubas. by adding dilute oyster serum from 

uninfected oyatere. r"ishes aai erabs werf~ ted in sq~aria or small 

bowls on piectta 01· meat or whole oysters that ap1.•arently died t'rom. 

heavy Demoorstidium infections. The fish nre then washed ill thNe 

or more separate steril6 dishes and plaoed in dishes with Seaside 

water of a salinity always near 30 °/ooa or they were pleoed in 11quaria 

for infection experiment~. hl18D it seeraed that the fungus was incompat• 

ible with Soaside water, 8ayside water near· 20 °/oo was substituted. 



. ..., .. 
:, 

··'.' :· 

e 
by oyater biologists). Gunter and Geyor (l\156) 1'ound lllfBot,lenni'-l& 

ionthae inside uboxes11 Bud aasocia.ted with oyste~s f1•0& hulls f4td 

ballast tanks ot boats kept iu the ottsbore Gulf oi" Mexicoo Andrews 

end Hewatt ( 1957) mention that clintf i,;h* gobiss. and hlennies were 

preaent in their traya of' oyster• and quiekly at& dyint; o·yatera. 

They did not naav, the ~pe~ias but these are Oobietaox atrutuoaua~ E,e 

bosci• and£• ~os9uianus. 

In many parta of the world fiMheo are assooiatod with apeoies ot 
,.. -- if : t../J CJ./~~ ~ .. ,~·~t , . .f,/~ 

oyeters as well--a&-Ott~ snolluuoa (Tabla l). These aasooiatione, 
) 

although widespread, have not been stud iad in detail, but apparently 

~ango from ohanoe aasooiation to inquil1n1sm to p&ra&itism. 

'.fhe most famous aesooiation b0tween 010lluaos and fishes is tbat 

of' the peea.-lt1&b (Fiiaraafel') which resides in the mantle oavity of 

the pearl oyet+>r (Meleagrina) • 'Eb.is assooiation ia us\\ally apoken 

ot · as inquiliniam, but is not alway& rut.rmleaa • r or there are raeorda 

of tishea pevl1aed. by the oyster. ijchultz ( 1948) ond Dales ( 1957) 

· note that the ro lBtionship is son1&times fatal to 'the fish. Thie 

asaeoie:tion 1a probably more oomplu.x than thought since Arnold ( 1963) 

found that early at&g'ls ot Care.pus ( = Fiorastar) are obligate parasite& 

b~aa~ee they are unable to live outside o£ thair holothuri&l'l hosts. 

Along siailar lines a young goby, Gobioaana boaoi~ was reported living 

in the soft p&rta ot aa oyster ( Nelson 1928). 11 hese gobies are novmally 

tow.id tree-living with oysters. 

otf the northeast coast of the United utatea young squirrel hake, 
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1
roPhX2is chuas ( 'Walbaum) were reportGd in the mantle oavity of 

scallops (Walsh 1915, Nichols and Breder 1827)~ In gastropods, 

Apo,oniohth~ is known from the pallial cavity of' oonoha, &troawua, 

1 

1n the liahamaa and Key Vie&t ( Plate 1908• Hildebrand and Oina'burg 19io,. 

Gudger l927e.). 

Various bleumoid, gobiid 0 end gohiesocid fish&& are reported 

from reefs of oyster a, and many instqces el'8 known of spawning within 

the Shella ot ~mollusceo Paratzoblops_ie ostnioola ( Chaudhuri) appar• 

ently oooupi6s auoh a niche in India ( Chaudhuri 19161 Bhattaob.erya 

1916) as does GObioa0t1a boaoi on Atlantic aJ.1d Gulf coasts of the United -----··· . 
States. P. ostroiocla was dttaoribed trom apeoimana taken from oyster -
beds in Ch1lka Lake ond. e:mb~yos 'W81'8 found inside 8ll oyster sru,ll. 

Other examples are tho goby. Gobius minutus. which spawns in Oatrea 

edulia &ud other m.olluso shells in England ( Le'bouv 1920), a blenny 

wh:loh spawns in molluscs in France (Ouitel 1893). Blennius oornutuu 

in Africa ( Smith 1950). F~r!)Wl'lfii~ var1ws in lew Z<Ht.la.nd. and many 

others (Tebl@ l). the deaoriptiq ot !.• varium spawni°' and parental 

care ( Graham 1956) am that ot Pholb g\.'\llnellue ( G-...dger l9t7b) are 

emong th@ beat for speoies associated with aoll\lSGa. Undoubtedly the 

habit of aesooiation with moll'1S06 and spawni?Jg 1n shells 1a very 

OOlQmon in species whioh norm.ally illhabit hard substrates. Many more 

examplaa will be;, found. 

Clu.BS ASSOClM'ED WITU OYSTQIS 

The literature of o~ab-moll~so assooiationa wae not extensively 



reviewed as it ,nu; for f ishee and we.s largely restrioted to those 

species assooie.tad with reo.fs of Crassotitree virginica. _____ ... ,..,..,. :1 

8 

Several group& of' crabs aro knCIRn to be aee ociaiied with oystGl°S~ 

1h$ only ease of' ptArasit16m is app&rently that of Finnotber~o out~ewn ------------------
whioh is beyond doubt harmful ·1;0 oysters (3tayber 1945~ 1r1ower and 

MoDermoti; 1952 9 Haven 1959). !{elated species of Pinnotheres ooour 

A m.aiid, LibinR. du'bift: ( Milne•iEiwards) • oGcnars on oysters 1D 

Virginia, but its relntionship w•s uot investigated. It h probably 

a aoavenger as it haa been obee1-vad feeding on stranded jffllyf1sh. 

Daat;v:lora~·~.1: .. ~· 

iiw0 leu,ge orabt, are rreque1:rtly assoob:bod with oysta1s although 

they o:f'tcn live in other habitats. Cqoo.r irrora.tus and C&.l"'oin&d ... e 
r •• 

m.ene.s aom.(JtitiJ.GS prey on oysters in northern statos. M . .anzel and 
l .. ' 

Hopkins { 1956) :reported the.t blue crabs ( Calline,vteG Sf;lpidw.:J. Rathbun) 

were scavengers or large oysterli bu~ war& i:mpor-tant predators ot spat. 

Mud or abs ( Xanthid&e) are also aco1..tsed of preying on spat and 

they e.re probably important Goavenge1rs. MoDermott and Flower (1962) 
ri .. }.-~ 

found ~hat mud crabs were aaleotiva feeders ~ oysters.. · It is auumsd 

that these oral>s are leas important the.n other predators:_f but there is 

. : ' , ~ 

f I ~ • ' 

little inforution on this ·mattett,. exee.pt~ -'Uhe .stone orah,. MenippeJ~\-~.in_i.(,·~1-t.cl.:::1 
, .A· 

PJ-.... ,,· .. ·i Jr) .~ t ..- , ~ · - .. , Vfl 

Mud crabs are important me.mbore of tbs oyster o®.Ununity 9l1d are 
. hn:: C 11. t.J .(£.·\ .:t· i\ .. ·Y 

probably the znost abundant .ox,.abs ·t·ound with oystai-s. 'I.'hey are al ternata 

hosts ol.' oertain mollusc gregai-ines. Ne~top£Sis. ( Pry.theroh 193EJ 0 lS:140; 

,.., ,·• ,• ( f1 ~/ r"t~. {_ ~ .. ~1li.'?.~' ~:y-·vArJ· f{<d 
t1.tv .. ,:{ :,.. ! :!·'. { !:_., ... ·· ·.'. .,::. ,.. ''·· · 

r·- "I • .. ::i·-c~: .i.!..,,. 
i, 

t /.,.:) 

.I · .. ,·. 

J-~" ...... ·£'"(_,-( ' ,. "" , ; ;,J·~ ,,, .. -· . 

.. ,: ... ,I 
~- (, ·:~-:- ·f. i..,'( .,, ', (... )' '"··r, t .,.-1.1.(;A-/ 
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oi' th~ crabs, although this neoms most probe.bl.e0 MoDermctt and Flower 

( 1952) and Ryan (1956) gave axteMive Woruu1tion on t.he mud orabs ot 

fHd on ineats .•. 

LIFB HISTORY STUDIES 

The following fishes were those found as~ooiatod with oysters 

(·' , j, ,:,,{· 
. ~ ;; ,, !-! : .. ~ >· r 

~' 'L):;>,:f (',; 

of' uaoh species were reoorded at 0v6ry opportunity. On several oocasiona 

all oystai- fishsa were prese>rved and th& m.unbers of ·th@se ag;reod generally 

/ 
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th~n t~our we19 e t'eeorded as to nt,1u1ber. 1'he rel~tiva abundanee (Tnble :t) 

h l;H,1.aed on these "'stim$tes. 111 1981 (\ll fishes ·Here aaved at t-wo 

stationi ( Gulf. am Swash Ba;:r). 

and Yerger ( 1956) list it ns th~ rno·&t abunde.n:t goby in Alligato).• 

Harbor.. Pa·l.\rse &nd ·w11~to.n ( 1930) !"oimd it <"lommon bl Apala.ohiaola 

lh,y., ooourring entl breadi11g on oy-$te1,.s. lU.lby ( 1966) found specimens 

common i:n marsh pools, M~c,ld:n attd \ft•ay (1050) found it eommon e:no~h 

and lack or pollution. They &.re the only re,,ent wQrkr!rs to not, 111ore 

than superficially the relution b~tweex-1 oyst1in•i, end fish~a, altl1ough 
tt~->- rt :otn./ t i·~--;t,..:-) 

their tH)nce:rn vn1s with oyst$r mortality.~~ hot pt.tblished.. f:\ear1 ( lS9l) 
} /\ 

may be the first to note abunds..ncQ of 2.• .~!.~ on oyste1•s but h.ia 

mention of it i11 the :Potoxnao Riv@r has been net'iot,ked. Nelson ( 1928) 

a live oyatet'. Innumerable early raoot•d& or Oobioao1n~ may have applied T.r) . ,. " ' " 
' ' • I ' ·'~ 
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?.i'tl$ dirf'eMnt ft'om thoaa previously roportf.ld f<>r the ep&oiea. ~i'hey 

found an eoolQgic:d separati.ou hutwtJen c;. hoaoi ,u1d tl\a olo1u1ly rta• 
..... ........ • l 

Texaa the writer ~ecorded !• bosci in Aransae, Copano. Mesquite. Snn 

Antonio, East, arJ,C1 Oalveston Baya exclusively .trom oysters exoept tor 

one eolleetion froul e. rock pile. In all oasvs it was noted es ooaunon 

and ot·tan waa the 011.ly suoh e.asociatad fish in low salinity areas in 

Galveston, tast,. and Copano Baya. a. rob"stum. waa found in J\1'"&nsae 8 -
Cope.no, Meaquite,. and West iJays in grass flats of.' Ruppio mariti1nag 

........ I 

Diplantheria wr_if$ht1 9 and 'fhalauifl tostu€l1num. llildebrnnd ( 1964) 

found o. robustuU\ c01nmon 111 11hs.lassia flats in Redfish Baye Although - -
ecological s&paratio11 betw&•n the two species was ~ppai-ent in 1rexas, 

as in Fl0l'ida 0 bath Gunter (1945) ~nd Situnons (1961) record o. bosoi -
Even thou.&;h £• robuatum ba.~ mo~t oommonly been noted .t'rOlll veiete.-

tion0 arede:r (1942) r~ported it t~om &eVfJ·ral habitats and rtseorded 

spawning in shells. Reid (1954) first su~ested eoologioal separation 

of the two speoies. ()"ther authors· noted !.• l?.osui frou\ grassy er.eaa 

aud this is th.a habitat listed in popular works and even m.onographse> 

liildeb1·and and Schroeder ( 1928) toumi 2.• bosoi in grassy areaG in 

Uh,i,sapeake Bay, but d.i.d not reoord it on oysters as they did otheio 

speoias. 

On the Esstem Sb.ore ot· Virai;inia G. bQ!fOi w~m .found in every creek - --
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(p!itraonal oom.munioation) has obaarv<1d it ti-om oyst(u·~ there Ui&ny tiul+H. 

Schwartz ( 1961 reports it 0~11tt1.on in !Jhinootoagua. Bet.y., 

.2,c. boa~ is know.a from n few other habitats but 3RiBrently never 

in open waters" exo•1pt duri~i~ a pelagio larval stll.~. m.. yetmg 

i.ndividu&ls ( 13•26 lmll) were taken frmu spo~jes, H1.:1licnondris~ Liasoden• 

swim.ming in and out of the oaaula of ,Liesoden.iorE• Larger spa-oimens 

ware found in s_ponges in Gh.errystono ~r~'tlk t.lnd Burtmn• ~ ».&y and on<t 

{ 37 m.'11) was tak1,1m from a ~pon," !~t ·,tra~htt.prslil.,QU. .8pQllg~ im1u!li1.11ain 

he.a not bf)en noted tor- this ap~otes., but Ouqer ( 19&~) eited earlier 

r~cotds of oth~r OobiosGr.la from ,_por..i.g;aa nnd Br•dt,z• \ 1942) i-eports .......... . .. . 

G. x-obuatU111 living l.n .i,pon~ beds. ~imall ggbi$·S Wflriai also &.biwda.nt ...................... " ........ 
\ 

in/ est1 squirta 0 li.oteh,ns():1.di·a t\:lrbir1u:t~ u~:r-d.mtW., whaQh "a-.:,re abundant .... ~ ... ··;- ~--~·-, ........................... t·., ...... 

Ol:\ pilinq;.5 ud oystt.tr.a in t.na \\rnchnJlt'·~agu~ t\\*$6. in Uui sum~ and t'all. 

,JoHph ~nd Yergor ( l.956) i'&portGd thia goby &molll~ $Ga uqulrts_. ~;~~A~,l~~'!. 

an,l .!!.~l~- in Plor ide.. ln OcoahQnnoek 01"6ak 1oot1ti; &:obi@• were otte11, 

abundant •anll,; .~lfr:~.e: whioh waa ta'bundant on oysteru at timas in the 

aurmnm1'. a. bosoi. Witts fill,aa observed ontel•ing; tha 'b\trrow of' e.n unknown ... -· ... 

Many workv s .fo1.1nd thb goby 1n 8$aentially .frtH1h-watttr in rivers. 

streams. and '1Pfl81' p$rtS of Astuariss,. ( Paerse 81-ld Wh-arton 1938• Hubbs 

1967 • Rata.rro 1980,, Raney rand Maen1r.tann 1953, end o-thers). On the othctr 

hand S1:mnons ( 1967) found it abundant in th$ Le.glUla. Madre or ,~xas in 
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sa.linitiea ulJ to 45 ° /oo Wld liildebra1ld (1966) took 011e epaoiraen front 

the t\VP81"'81Ali1'le Laguna .hiw3re G!' Tamaulipo.r, 61 but ha f"ound !!.• _!_obuatum 

more 001arnono In Virginia G·. ho$oi w~a abundant i?) salinitiaG tAl' low 
.......... 1.1 L 

As previot1ely noted i't to the r,1osti OOitiRlou oyster f iah on the Ueaside 

whfJre st1U.nitit,is e.0ld0in fall b~low $0 °/ootf> J.1.lthol.l!r;h previous work.era 

n•:'iiaQ this goby0 s abund'1U1il8 in a particular rango of sa.liui1;ioub UiU• 

tht ue.lini·ty rrmt;e o.f i:~rops1· hab1·bets in era.oh artif~o· In tntparimental 

work we kept dl Gizas am egi;s in salinities over iO 0/oo and aven 

appat"ent rno1•tality .frmt aallni'ty end eggs hatoht!d nannally. 

On the Sea.sidec; whe.re ·bides ttlRY rMf~G as hic_i;h as 4 l/2 to 5 feet. 

G. bosoi was i"o~ in all levels Qt' the 1ntertidal8 evan in the h.ighast - . 

~2,erili:o.'!. marsh at low tidoc» Usually tb'9 fish we1•e restricted to umall 

pools with oysters and m.\!e&~ls (lik,diolua dami,uluf4) 'but rarely one was 

exposed in a doad oyst~r. lh•n no other liding plao8 is avQilable, 

low tide~ 

o .. boaoi v~s toum OYfiJ.r t1 wide 1"lil11ge of' touipe.ratur(1S9 It we.a -

reefs. A uingle inactive specimen waa tekeu in mwi near oysters in 

Hun€;1:1rs Creek on Mr;rrch 2 sr 1960 e.t e. teu~pc,rature of le. 1°c. A single 
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dead ind iv iduu.l and a daQt.l ~.ob,i:..~'?'?.~ stru,aosus )'8·s takan u.~ 'l'he Gult 

on December 27 u l9ti0 whtm wator t~$1opel"aturQS were 3°c and h.di\d been 

es low as •l.5 fo>.· th0 pe.at two da.rso Two liva Ga boaci weN e.lso -

16 

Spawning of' £ct bosoi ooour~ inside o!' newly killed hinged oyerter 

shells ("bo:xee11 )o An atterapt was a1ltde to looato &gf,S ol thie species 

ws well es th0$8 or othor oyster assoaiates in other habitats where 

adults occur. il~~er~ noae were fou.ndo l.n v1ew of thn intimate 

parentsl assooiation with tb.a ae;gs 8M the apparent der.endenoy __ .l·or 
rooei1tly dead o::,stet-s ( praeumQbly for the oioan surtaoe attachment 

fot' the pedieel) it see1~G unlikely. that spaWl.lint; ooours except where 

_4!>.,•. 
f"' ,. •• 

oue t,Bse ott apavmin& within the shells of Merceriarita. merosnaria and .. .,. -. 
Sohults (1948) reports spawning i.n .t.'oHil shells washed into ChQsac-

pe1eke Hay· tr~ Miceeno cliftao Nalson ( 1918) t\lso 1-oent1oned spawning 

Although otheru have noted eg1tS of Go bosoi anti. lt.unte ( 1910) hae 
. ..... ...... ... 

daeoribed th.air de'\tfilopteent., breedit.tg in hint&ad oyirter shelb has often 

gone wmo-tiaed. Hildebrand ,1.nd Cable ( lti38) d•aoribed dovelopmEmt ot 

Tha1r d1:1ta on earlier sta1:;'8s includ(I) both !>,oe2,2; and ~~ ~~ ~~  s1noa they 

did not collect egg so Maokin ruwl flray ( 1960) Sl.O'ted tbllt spewni1.1g of 

Go bosci in oysto~s ouourrod during high morl&lity pariodso ~.hey found 
.......... q; • 

~.! :· I ,: .•. 

goby spl'Mlling trom le.te ~~  to ·the middl6 of tiept&Jlb@r i~ Louisiana. 

Pearse a.rid. Whrart.o.r.1 ( 1938) found aggs and young it1 April and. July in 



Ap$lfl0b.lcol.a Bay. Ba~ed on 0.1'it;m1na1ti.on ·of gorntide Hildebrand e.r.Jd 

Sohroed•r ( 1&28) ata:uad ·that epawx~lng takes pl@e 1'*r·oxn J'une t@ 

Octob~r itl Otl$taapeakctt fiByo Pearse~ ( l94l) 11cek pel~,gio young at 

Oobiosorna epp. &om Jun~ to Oo·~ober dur in; 1929 ,im 1930 but he - . 

SJ;tl\t:w:nblg in May nn¢l ohuie in D®lttWJljt's"il Bf.\y 'beg.im1in.g ei\'li temperat\il111os 
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at se°F. 60b.Vie.\t"'~ ( l9til) Jl'(Sr>er-er; t.het Go bOlil-Oi apawua in M~y through --· 
lJerlmutt~w ·(1918} found laa"Vu t>£ G(>bio• ........ , 

On the S$1;ti5!,de of tht.i> ~$tett.t Sborei, or Vi.l9'ginie. ~uost apfl\YD.ing 

oeourired tram t.lle ~iddle .ot: Mt!iiy ill.rough tbfi first week in J'U.1\t'l 

(fig,, it). Thia waa t'tur1~g tbe b•ginning of th.& local oyi.rter mol"t-aU.ty 

t"*r·.iod ·whieh lss·t•d f:rora the f·trr&t w~ek in Mliy through. about the L'9tld. 
i ;.•, ,ri' ,,• (':' -.: -:-,.' 

or Jwe (A:odi .. ews_ !.!. !!•• In .i'lreen)o On th$ tia.y3'ide spawn.i'!'ig Wt:\S 

e.ftu,r. ':femp•ratur(J$ <harlnr; ~p.e.wnb1g 'M&t11 c;; .from 21 to .2S0c on thtf S•n-

s ide ~ ln.lt we.N 24 tc:. 51 °c ·Otl t ha b o.ys ide • 19·xae p~ OJ'le it., sta:nae 11:1 17. 6 °c. 



1'b.~ao late oa,&t~$ of.> u;::,al'!llli:t'-1: occ,u11t'ed with the UJuna.llGst spe.wnir.tg 

males (29•W mm.) o Thatie naElles wei+e probe..bly ·meiliber• ot e. late spav..11 

tha pravio1.1a yao.r e.ltho~h tb.t!· sroQlh·s·t oould be !1.-om .tttt t:tfill'"ly apring 

sp$-um.1ng the ,suune ytnar'r, 'rheae fish (29•32 tnf4 in Augu~t) seimn ·to be 

slow gi•owth through 1%he winte,. l'itontbs and rapid gro"'th in t.h<:.t surrm(u·. 

Th~ v0ry ltirt(&~'b ( over 60 t=t.) 1eero. t,o be at l.e~ot two yet\l"'tl old lJUt 
.}.t-~X:. 

th tbrtlt· ..a-& not ,$JlO~;h d eta to };}J."'0'V6 th.is e 
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ewer t\ll but ttl!eJ edges of• both shellso M~ny ~lh(.il.ls contained et:J~B 

only in the eup of 'the valve. .Many of' thasa v~1"e eyed Ginbr:,-os 0 DurillF. 

ap$tining on the S~e.&lidtt b1 1900 u.aerly ell et;gu S(!len were hrought into 

tl1& laboi-atoi-y tor hatching., but all. died ~1.tbin a short tirne~ t'he 

found tna'b eggs of .!fl:Rscb~e_n1~1ue .~87''¥.i and 2.~1aa"1od~! !>.~!£u1e.nue would 

uot batoh without the ln6ltt» tha sg,s becoming fouled with hyd:roida and 

oopepoda. Th1tt parent lies within the ehell ·with its b9ad towards the 

montt are rapid., 1ndioatintt rapid 1•eapiretory rliiates" Two ~tohirigs f.a.· ... 

aquaria ooourre-d at about 0930. but tims of' othel' hatchings aro no'll 

~,05ui~~· X he movem~ntfl.1 of tho bl.Enu1.y in t1ha shGl l we-.·e ic'H.ntt:toal 

to that ot· goby males.a 
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this 1~otion wbilu the wator is losing its mt:ygen hut they ofwn do0 

This •otion was obael9Ved ia natural watsro ill males with et>~Jil. as well 

aa in aquaria. 1"buse faota SUfiJiest tsbe.t tllflra is a sherp o~y~en gradi• 

ent in thei shells eoueed by egg respir8tion that thG goby ia constantly 

t;r ying to oire r<}omG o 

but it took 7 days f1•om ~he death of' the oyatei· to Eiysd smbry-os in 

the Me.oh.ip,ang,, lUvt~ a't', tetnpf:lr1atu1•es rtear ao0e. 6alin.1t1ea whore eggs 

·ffi9rtJ taken r~ged f'.rot:i. 15.4 to 8ir!fJ9 °/o"" 

Goeiea inaid<1l ahulb a,,o i.1wviably pale.it b.utf.J rapidly turn dark 

seque.et death. they ,~urn f;)f:i\ls exoept i"er t~.o d.$:rk fins. ':fh<t oha:-aote .. • 

iatio ati*ipe$ ot tbe s1:>eci0e ere uet.uil.ly atlPat"4.fJnt alt.hough tha:, ero 

diff ioult to eee dui!int,t; the v·eJry lightt..lst a.ud very dsrktust phnsest> 

given l~ht intenaity11 except e.atr0m,,s:0 'the shfA'iil'l!J ot all ind1vidu~l& 

in a singl@ conte.1De.r will net be the &a:Ae e.ui will vary t'rom dark to 

the lower ·'tiayeide (Table 4). A oopepod. L,ernuei.d.oua radiatus (Lesueur) 

was found on 8 out of 75 e.d~lt ru1d 1 ou-tl ot 184 youn~; gobies tros rhe 
• 
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Gult 1n 1961 lloi on one speawn from Ch8:rrystone and one tro.r..1 Bre.dfotde 

Bay. All hed from l to 6 pe.raaitee on the head_. body"' u.nd/or ell t}s 

fins. i1. leeoh. ~z-~della !,Ulfi.U~J'iS Leidy, ~s found on two specimens 

frQJ) The Gulf,,· both a:ttGohed to tbtl first \iorsal tin at the poater1or 

Sinae these ,;obi.es ors seor&tive any predators are oft il1te1•a3t. 

De.Jtnell (1058) repoX'ta the 1·000 habita of sev0l"al fishtte in Lake 

~ 
PC)J'ltohartrian• Lo\tieiana. 8~ whigh ate a. bQt30i.o Of 116 oroak:ers 

/\ .... 
(~oropogpn1) exrud.net\ £.o 2,os?.~ wa@ pretBetit in only two. or 101 

!!:iC?:10~ rbomboides ~u:wained. only 2 had eaten gobi1>.H1~ Other fishes 

•hich ate £!.• ! .. ~~ ~ '1J&r&· ~':.i~no2a .2,0G-1\e.~W°i_..,Blld OWl' !~r'On.!, interrupt& 

( cit RCO(}W! miteissippiensis )o 'the habitat' of <lo l)Of)O.l :ln th& lake WU __ -4_,,, __ I& IS ••• " ._ 1 a! 

not stated, b>..a.t tfat only larl;e ebellt"ish population there ie of !?..fA11gie. 

~~ ~~  Of 12•~ .f_?~O~~~~. ~f~~~.s. GX&illined by _(h.mt,e~ ( 1945) la had eaten 

o. bose1s en~ ~di• as many as 23 in<Uv1dualso 1i® ~lgo re:tfl()rt&d this 
.... •:•1••--

eystars wEu·e j1.annilee,, which HGnl tQ be thG c<lnl1ton et.age, iuhe.'bi-ting 

oyster reetso £?,o ~ W$$ as w1despi~e,ad as £• b
1
oao .. ~. but was net 001')1!9 

Oudt;er ( 1910) ga-,,e e.n aooount of the Ut4B history or o .. tau and --
nreder ( 1941) gtiva data on tha reb:ted Oo beta Ooodifl ,.u:ld Bee.no Th& ---



American sp&oiee of toadfi.shes ware C'Jntpered by Sohaltz and He id 

( 1957) who conaiderud l\.tbntio and Oulf' popuh.ti'3n& fl.s sep&.rElte 

larve.l development in detail. 
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Oa tsu appw•eu.tl.y ooo,~ra ltu•i;ely in th!:l £i¥talti0l' ~ruHUl of 0beae.• --
peal«, aa.v (M1ldebrMd ml('l Seh.1e.c;,,'$der.1 1928) but we b,rve ·ttlkttn ,young in 

!dosoor!io Creek ~,t~er a uhe:rp dl"OP in salinity to 2..,8 °/oo due to 

iluitr ioane Donnao Toad fish were sli.g ht ly n1ore abtu.,d ant the.n Oh a.am.odes ... -
(Table 2)" but the ditrerel'lOe ii not large enough to be signil' io~nt. 

1J.'bret$ suiall to&.dfish ( 24•52 mm) were taken !Tora sponges { Hali--
1 been reported in sponges but a piotu:re by Klingel ( 1965,688) ahows :, ' 

toed.fish hiding; beneath a apone::a • wt1iOh oppear~ to be Microei.ona, iD 

Ch.eeapoakf:1 uay. arader ( 1~39) repon0d en,nll Opaenus beta 1Toru a -....----
upongec-

Large toe4fiah '\'i/fdrf!I c.tten ahundaut in oytitar trays in •ll at"•••~ 

rathe~ than with the oysters. 

/' 
OfiAS~ODES BOSQ.Ulimrs (LAC:EPPDE, 1800) 1a This blonny is represea.ted ----- _____ _... .. ....._.. --

by populations on the kolantic end !Jul£ eoasts sepa.r11ted by the allops.trio 

c. eeburru (Springer 1969). -
£!.• bosquie.uua was not usually a oosm.-:ion fish in be.yeside oreekm 9 

but····it was abuuiant 1n fj·ha Gulf' Jn th-a ra11 ···on oysturs. lt wa.0 also e 



22 

though ro~Ql'd.$d in evor.y locality it was la~~ely found in medium 
·\ 

aalin1ti,,s aoo was taken irt rt1t1:1ge oi' 190 9 to 31112 °/00$ ExceJJt f1or 
)\ 

a eingle speoimen tak:i!in in Si<ia&h Bay on October 10" 19608 none was 

seen 01:.,. the Sati.\s icle .~ & pa<aimeus from oytJtars are avsileb le frOUl 

On the Ea~ri;ern ~t:101•s · this bl0nny is roost •bundant on oyster$ in 
/\ t 0

'. (·' ·3,' : y :i- t ( :./ 
the lowei• 'oayside oreeks in Mol"thampton Countyo ~ 19 !4' of ea~ 

~ . ~ 
0 f.j..:)• •. ,:• l.,:.J 1 1·\., 

epeo.imeua fr~ %nose ck,eaks lfere .£" boai9 lrl.a.u~* and it wae taken or 

ue~ it1 19 ou't, of' ,16 co1leut.:Lons •t rogul .... etatious~ Hildebrand and 

S0hr,,Gdia1• (1928) not<'l>d. a v.tale with e.,i;gs at Oherry.n~ou., on May ii, 1922• 

Cheaapeako Uay. Eggs 1n a •1b0.1t with a male wEJr<il taken on August 19~ 
ha .. i.fr· 

1900 tr<ml b!ar.dua Cr0K. 1it-'ben pleoed in a buckeii oi' wataY- sbout-1/8 · or 

th8y oovered both valvGs completely and ware i•oae--or-.g:e ool01"ed• Other 

sn&lea with e,gs bl uboA-ea$a were ·taken f'ro1n tl\5 Gulf on Aui;~st 2. 1961., 

The lt1¢St extona1V\"tl ~-tutly ot the lite bist~*Y of ~· ~ao,sq~ia.n~~ woe 

.. by liildeb~tAw:i 1.l'tld Ot:ible ( 1938), who f t~und e&:i,!.li> in oyste1• shells 

gul'lrded by ma.lea. 

(, . J 
1· '.:> I\_ 



most oou»oon in the. fello Records of~ !!.• f.rtrumos~a ~re trcm $ 8 ptember a, 
1969 thx-ough Jt!lnusry ta O 1960. S-pec.inum.n ap1,>e.ared at 1'he Ciulr aa early 

as August 20 1961, howevero J:ha writer t'@cordad a Gitni.lfll• see.soual 

distribu-t1o:o when specisliifJns wre taktU'l from I>e,H.llnbe,1• thrcu~:h Maroh on 

oysters and clam. ehell£& in Texss {Hoese. l959)e Clingtish apparently 
-f/..t. t,1..r ;: ~ ·: .J -~~.k ~ ·-c.· 1.. 

hav(~ B epot·ty diatrioutioxi di~s i.:t-wa.ti ftot;.-e-ve~· a,i,en on tho Seaside 
J ,;\ ·t;Cy i·'tlt..{,..f .3 li· lfr·t.f:.)i(,'(/ 

or in 4 out ~i", 7 'h;ay~id<9 creeks ('l'~le a) o .~~s~nt!f-tr·9;)'()~:pdb~ 

,~~t-~~~Jl:~~1!/\{<ie;~~ '~1~i~ % .J'u''~p.;~n11. This 111 perh~ps enollher 
/'~. 

sveoies oo.mm0l1 to oyGteJ's and gr-a.us fla.ta a.a Mildobrand 6.."'ld Sc,hroeder' 

(1928) took nU1UOroua ispec1mens from. grassy bot"bom. in the Rappahe.nnook 

a:nd Patu1te-nt Rivers. lt was taken only twiee in col'l@ctions in grass 

.flats in The 9'1lt although. it waa .f ¢1w.1d. o:n oysters nearby~ I't haa also 
Wt ~t. 1Y1 S f~,v-·.$. 

bee-n obsarved on th$ (.h11)0 Chulea Jettyo 
' " 

Springer end Wotxiburn (1960) note that £to utnwoaua is often lef't 

trapped at lcw tide. 011 July 2. 1959 the wr.:l.ter obsei"Vi,d an t1tiH1ooltllior1 
t;- a{' (-I\. {' )( ~ C.tl 

of tb.G,se !' i&hes in e. t 1de pool on ;lbe Gult beach about 20 ro.ilea ENE ot . I\ 

GUchriet. T&1<ril&tt ?hie er.e·a of tho 'l'exaa ooatt forms thtl westeni ex0 

trem1ty of the Ohaniar Plain and oontab1s numerous outcroppinge or elay 

were atta@bld to the outside ot the shells. Two adl.llta wave token in 

ta $Gina p~l led GYer a ,uwmergad olay bed iu the shallow B'W"f. Al'though 

' :: :_,·-',~:··!a ..... J 



~t 'U1t.V G\Al.t",. tJmt.!ll &~Ai lHuaa $1"''1.t ,.u~~)l·t ou hook aad ltn@ 1n 1ihct 

sumu.1.tn-9 All. a~ciw.0.ut:1 seen wGrfA 1tuw.$tui,e. a.rv-, (1960) nott-d theil 
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a rioe;ul$Jr a1br$y to 0h•a"*pt1U\klj ):)ay aoQord:L~ to ili.ld@b~~ $M Sub.reeder 

(l~S). Onf.D amt,ll epeo1raen (ao mm) wa• tt.kdn trom oyateru kept a.t 

that:> hMpe@ague on Nvv~mbe.r 17, 196t, and ou• ( 3tt 11Jm) was tllk@n f..rOA\ an 

oy,ter ·ti.•ay 1u i"h• Q~lt on !l'ovemoor. 20. 1859 .. 

uoooo~, lUIOMr.WlDEL, (LlNi'iAEUS., 1166). 
lte• • • N ,a,.... '/llMIIAfftuJ I.I l I J ...... . 

UCTOPfJftS TlUG-UNU6 (LlNNAgus, 1768) • 
. --·----
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a rer:tt· :Ln Uot: IolYmd Utlj' on June 2:S, l060e On, oaeh was t•ken f~o«, 

Huf.l£Ar# Cl•&1&k and 11 he Gulf ( 32 llW.t) durine; ttl~ fall o..f 1969. 

AROl:lCiSAiWUt! PlH)!.1i~'l~)IJ~Ll1HAUlS ( WaLuA.Uhi• 1'194' )e 
1 PJ.18 I .... $ 

not a•eoorded <m thtt .&i.at1:wn 6hQre> ~oo~?t t.:;r tw&:> tak~tt by M. C~atqna 

i,., Cbincot@~~ Haya Vhl<Jr fA.l~ LMgger ( 18?~) r~po~t that tht•.:,, N'@ 

"Widcoap,1.•tu1d aitound oytst~.r rttgions at Ohenapot\kia Uay # but Rild4Bbraud 

MY0!1JJH)l.i$CA 1Al.0It0I.JePI.S ( GOODE A.?JD B~~N 1879 ). Sevr.;,:al op@ei• 
...................... ··-·····-t "" .. ., . • 

nultt.l ot .. gega raoontly r@portod by r.kulH• !.1J. ~-, ( 1061) tro»a \lw Oheaa-

J.)etrko &J'U)fll W&l'a to.k.e:u. :Ln a:Haeitl'.tioi, with oyut$:r~. 

ONT W)tt!Utf.t 18 C:rJW'!SOA~fl!llHlS . ( LlW!AltU!> 176$) a 
...... U4 t l•t f f I t •a.,i 'I JU ..... 4bd i l O ' 



»iH\tgant th~t (iobio.nell\\a ha1,ittat.us W*ff e(lJJ)Jnon Otl oyater bed.is in a"re.-~, ....................... . 

b.Hia:t•tru11 <Ai!HiO-c iirtwd wi t.h 1'ho muti bot.tow of O@dfA.l" f:,ayou whe;r~ ·tJhoru were --
uo oyatef'a., B~il$.r obaervt1tiona. nave aino.1 bttuln m~ie in c1al111'fl&ton l.hi.y. 

0y6t'1N v<1 gi-1JWn osi v,u,1<>~!,'lil bott~~:~~ ;:':.;e"f:{1~~ 0¥'&1Ani111At1 

~HOQ1.$t@d. w1th th•oo roepr.sct.1v·$ bottez.ae will bciJ 1H»:'#n wi·~ o;:,etore. 

fish are not O lear., ro1on1~a ci-omb al'llt ~rc-~.!8.riWi probai..~itfhalu~ 

tr;•d. on oyet,et"a anc aeeoc iated or;a.n~s~e, but uo •~oh 'k;J)ow .rolation 

@xhta for !!.:at!..!!..~~! ~~~.:'.i~.P which ia Q~Ol.'J.ly f1~hed nof.-r r'•llUU'tlii 

1n the Oulf' .ot lnejtiCoio »\r..od hauit atud.100 o11 th1o f iah iliicU.oAt• $ 

!,0~$-~- ~~l(i\!:~~ ~d Laj~.~1:. £!~~mb
1
oid1~~ n1orc, w:,~nd.~w-t on. P,16\nted than 

opon bottOUlo Sinoe all hiu t.i;peoiwm.1 w@re trupped. tboao tuen on 



O;~ "U¥«1't~:r· ap11:J.Oi~s 11 auvh a~ s?ar--

tb,a tot~l @~rryl..nai Of.\j;Jaoity uf btly t')iab.i,rn, but that th.$y arfl.l ~elaotivf.t 
{,' 

for. oort"in tf&>toui~1a 411 whioh ~PPfi\r{j.ntly iu<w·i• .. U.\~@:. Cow.p¥fnilntN-y f:! t.wd1$e 

with t..lthrur s&TA_tl'lill' w.tttt.toi:lo iu. opao_ watur·a ~e nottdedo th@ ido• of 

it b l)erb@pa ~ign.it.io6iit tb.u.t oyaa·tei" :t."iah iHaeb && t:Joblo$otna --· .... - ...... 
b•i)li1.oi liW6 alW$Yrii t8.kou with livtts oyateu•s but n~vor wJ;ttb dei'.!t! tJh(..11. •• • ••• 

of &bout. l/l livu oyste:u.• :s and 1/2 "bo~0•" o s pta.wnir.tg oo.u.uaen1J1td 111 the 

"box.ea". ln noarby b~it of all hbOlteat• no i1 i1b ware t •~ tnroui.ll 

June. KorriI~& l ltit,l) did ~ot note many dit'f ..-,l4'$fl-.Jt.f6 bet.w~e.n ti-. 

Fishes fOl"lJl a d.iitiJ:10-t and i.n1poi•ttt/.'.%·t p•rt ot thej oyit\1r bio• 

ocur10a18 8 paa-tly becauee thuy et•e tho wc.u.s·t taotile i'or-.ius'tl&&OOill4ted 



so 

oxi orgauiiti1,.ta (,q_~~el..;~~- ~~~~ .. ate.) t·ou.nd in the epit•W11a ot 

oycstell'Q ( 1ee liild~bre.ud t.\,,."ld $Qh~oedtu• l~ie, t·or anelyei:ts ot 2>t.omaohu 

Cha!IUiod@a 
..... t • ,. J ... , 

1n hit.~@d valve, or r~U@tltly dt,ad oystera ~tt hqtttt.!Jia oonilid@r.ad 

priu\ary oy1t,a:r aasoo iatt)a. ~pdatt-oinr···~}h(ldll ep~Qimi appa1"'e.antly 

~ bo$oi41 !:.• rirn,Gbu_r'&i4 ~l!~.~m\".;~e ~.~pt:J~uianua., ~lf"·®l4ma1uo ~1!nt~ 11 
fl. ion:thu.G a o.nd (:i-"bie aux titru.«iO~;)\.ll:¥ e 101.id@ra thuo@ £.'i.ah@s tht,re ie • ..... ........ ........... ... .... lltl .,... ~, .. ,_lh:Jct••• 

and brieod $loew·bero. ea.11 boi..ng lttirg(U" than prl.tuary-wust:.o1att»u. 'this 

gro-..p 1D not wol. l defined, but tbwe a3-o r i&hou that fead on reefs w 

.. /· 
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t\1."0, ~~~.!:! .. ;ti.~~· 2.• ~~ £.~'~lt~iw~t:J...'!. !V~~~P~." ~~to.,:0~~1~0!1;. ltliilro• 
leub, ·ox~thotristi~ Qi,W'IJ'60U'Uf1Jfl\Uli .. .t~o~O.'&liua· oromi•a ~b~etod Q\"l QO()llatu, • 
. .ii;. •• IQJ JI ,t,;.;.,,. ....... Ml..,..,. 11 1 llll fl.4W:o:. 41, , •• ._.w i. n ...,. __ _., 

ha'bite ot· Opiu~nu.~ ar.e ei.t1J.il,'-";• to prim.t.u'·y atiieoob:t;1.:.t$M eepecillly ill ... ....... . 

dU·tttn.llty et eateiorbint thes.a up$oie-a to th$ daii-ee of their N,llat1on• 

ahip with oyotere. bt.lt t.hiu should &eFVe aa ea bad.a for oomfAt.tting GP'!l0io1 

'! .. h• h@itat of n-obiooome. 
~ ...... 

't.1otr.oi hat bcton fi.t."'Jnly e:utrw:t1ohed in th" littu"atw:-01 e».o ir1u1& fl2A.ta. ln --
!?if.1! !~! .. ~~~ ~  In 'Oho G"'lf' 01~ Ulexioo th81ct O!!.ll~ apeoi(u1 161"$ known 

from ttuppi!'• t~o.1~as.ta6 and p1g~!M!'t.!~.r~.a., P<itiHti-lilfft ( 1Gl7) repol'tecl 

many ,species round 11i r:;rtlsa flats a.t•e uot known i'l'Om oystors. Bo.11:!!,• 

j.el..l.~ et}.,rj!~Uf~a ( L&QOJ.)Q·4a)., Af,8~-u.~.,' !l~a~r:~.~~ (Mi·bobill) • end ~~r.\1~ 

l!.,~,a; (Bail"'d 1AM c.a.rar-d)AJ whiuh a.'$ 0Ql4UIO~l in ~e~ter.a 011 the ee:etern 

ehora o.f Chasapeuo Day• hav• appurently n-,vGr b~on found w:i th oyat$ra. 



t~iv~l:t by c~ldwfLtll (196'ftlSO) .Coe P'>I>~ileti.om~ CJf pintirsh., ~~~  

rhomhotdo1. oolu~iaine both grassy ~i1'1 rooky artJtMs. ,:"11 pr-innu·y ................ , ....... 

t'Ol' Widt,tJ d1SpGrs&l61-

S1mil'llrly ecauw x1:mtbid oi-L\ba (li!~~J!~'l(;'f@ !~~:p'-") ai-o a'bundcu,t 

CoU~1tioua in "rho C:h,1U in • li-oat*O"a flat ~lwoyo 
·-. • ••:c• 

ct oy:f:it~r reufe v@ alao tabwdant ill e\llgl'atlil- Sieuc.11os of oyate.r 

drill$ (~t~,.:\!f~.!!!. ~d _!ut;lG~f~) by tho Virginia F'i~horiias Labortatory 

iJ1ol"ded •~t•ndw a•1Plin1, in bed& of £c:,1t'f~f.\ w:hioh .uuppoitt 11'.lt•go 
I  l I.,, J 

pltmkton. Korringa ( 1951) pointed out tha·t t.htt ~ujer j:ty o£ oyutor 

MtAny 1,r11f)~y 1HuJ001at~a have populd.{tion, in rooky tu•:c,a,~" 011 

pilintf.. and oo other hard e~butrat@a. Spriug~.t' etud vYooclbux•n ( l\JtlO) 

f'owd {1c,, t:104,101 on rooko ""' well iaa oyst~re. t\nd 1~t'le wvitttr .noi;<fft ..,._. ..... . . .,.,. . 

!\vp•obl~.~~"'! ior~th~~ on both oysters an.1 jetties. it\ T41:<f&t»e 

Pbyeically" coral r-et& in trQpioal ;,mJ 'Wtl.rm. tomp@rl*to r i)iion11 

,/ 
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Hpr i1~g@r• e.titi l1001ow.ll'2.1 ( l9W;8ti) G~Olt$ thtlt Op,e.tn-1$ IJeta. i.s rewlno@d '·b··· 14,~~ .................. 
ot1t'1hcru on 111 tiet'M in thQ GuW of ~i1ruzioo b;y· .OE~,~nuu 'fs~d,'i',~ ( Oo~Jde &.lld 

Bt1em)(I 'l'})t)y ala,o liot two .Q:Obi~t.J fAnd ou<J bltumy .l'~ ot\f"~hoi-e Nei'a. 

Lfoditioation of' polvic .fins @t) in the nlounidaa, Oob11ds~,., tA.rld Gobi•• 

tooi<tl.ae 1a uw~on to all p1.;ifnli1·y oyst<W a.iHth:.U:L~°b<'JlU, t!Uld :r~ps-t-ea~ntat1vfU 

mor11 d@~n<lo>nt on oystei-s thM h is on sponges. '!'be one known 

ir°'otano• 01' Gohiosossui wit.bin a live oyli'tG1"' o onsideiied with ;l:la, .tl+:JJ,u.a.l 
..... , If 'I I•'* 

tuo1•0 or loua f."'re@•·li.vint°\ hab:l:h a,~·~t'4st th~t £• t;(N.I~~ i-1 b~:roly ou 

$he t~e$•U.ving old@ ot the borderUn" btltWtt'im inquilinhm ( paraeitium t?) 

miatAG from a-.a'btidal _plantu qd tray& in 1661 •z,o !• ~1ot1!'!• but on 

tuA.tiv" oyeter• i.-t wa, tiilmoa·t: tho only f iub p,roa@nt. .tt wou.ld ~@Clim 

that S!_o bo2llai 1a tbs only true oyst3l" f1.8h bec:H1uao it is t.he only thh 

touncl yw&r•:rouul on oya'tot's GV(H•ywnor0 and wry often is the only f iah 

pi-tinH11nt. Xn hi,n eaU.11itie1 it domii"atee thl:it intortid~l gone ~ 1A 



.... -~· 

law ot'&llni tioa tn~ $1.Abtidti,.l mo,·~4')4J f }~1 ·41.,·trihttti.on ot fh;m.11l4l1U·tit 

!olloWfl ti:vi:t at na·U.v<i1 oy1=-t.wru ( i~•·· ~t.$l*'tJ.r.hil in. b1~a saU.nitl@a,. 

*~l~t~rta «1\:mh a 0$~1.oli.U~io.t1 41 'bltt thia •~~l;t)<il ~~ 11.la·\i) 'b@ d.u@ ·to l~k 

of oyuti'O.r WlX-t·aU.ty d.uvinr th(* ll}ltaWint tittlA.SO.U or to t~ llli:2k of 

w~, not fou1.1,:1 t.>n O,Y$'t-@1"$ W'J.til l~t$ ~nwmo" ~ t'e.ll, b\tt ita bA'bita,t 
f\ I i~1:@viot,1u t9 t,ha.e t.1;.11~e, ia lfwt uour1;· It. 1.0 U,aM.d -.o o :,•&r•rov.nd oy•tQ,. 
f., 

t.nhabitar1t by ~uA1fi'al11 ti.g l UUU). Nt$V•M=Ptb.eleee0 th@•@ l&.'ttV •·i)$d.1oo, ' 

ptAJ.•t;1'}ulil\ltly the bl.o.nnitUi• l@Oll\ to ti@ roltU,i'f$l._y lr$0~t.rt; .invti.d@rG fl 

cyettt.tr ro,afu. t;flSl.ill&O#.ally in nw1ib$t.9tJ)a11.we au'biU.d $l pl$nt1:r}CB by wt11u. · i 

th.@ lw"g(ta'tl mol l\1110 QOsr.mi-.mity iti t.bo 1tu•tual" iuo ep1i•a.uz1a t~y 'Ql:.l• 

dot.ab,11dly h~ve tb .. ::noet ~,Grtali.ty e.u:1 provid• tlte w.ott ,pawning eiwo. 

ln lOVtlflll' aali11i:ty 6:l;,1aa whia.1"'e o.yat'3rs erru nll.\tivo elubti.dally, 



e~tem1i v,, Q.Ul>tid al pl on tin~~e by m&n11 u P.B\vnir .. , ra i toe ·1,:er@ f4"cUl\WUib ly 

oa$roeo Spawni..t\~ Wt11oa u~ually i9r,U!ld in &utn-:iidnl oyat.er& altmn.tt:h. Q2£• 

trfit.ni@ly low tid@e A•urGly l4'f.tt tht1 ~,~gt1 lfilXPt;)tfild. J>t ie irater"ating 

ooou1·r4'd wbfl)U a 1er·i(Oi(;S ot $:Ktr<i:lro.<1ly hi.4:;·h t.i.d\!HI t'flliled •to $~pot1fJf th1111 

lowel' lneb ot riort.r~elly ui·tartide.l i-eots. Suol'l a OOfl«i oeoiwred in 

A atroiig co.rr{l)lJAtlQ;n btlltWGca:n the bflt;ir.u11ti.g o!" oyeter urt~li.ty 

awl ap~wnin.~ of Oobio1ouu1 bouoi 1~ appa.,ent (!i!i~;. 2 ). Uawever, a 

i*aw iltdividueltl IPi'Wn :relativ·ely late 1n the eeeaon cu tao Stauide. 

until July end d~-, uot a .. @ach f.\ ~Olk ~~il la:to A'"i'lat ~ 4'~ly S@ptern\.?Glll' 

(,uidr&w$., et el ... In .Pr@S$J lP1,. i)e o .. ti)Q8\l1 tjptit.wuius 'beginaJ a.a early -- .... . 
l1it.1 there ill mo~tali.ty 01i ·tn0 'b'ay11(1e,. even aa OW"ly aa May,. 't.mt ®il\U'" 

larg~ly in July am Aut~ust. with only aoatteri>d axo:n.1>lti.1u 'tr~reaftor. 
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~laon (U,26) J't1)?01°ta upUiwnin;?~ or !!.•" \>!)~~ ... ~ :t.n I>elawwr'~ Bay in 

May axw J:\m4SI_. wb.ieh eorl'el~,tt.la w1tb th~ spb.\:wu1ug 8tltiG011 on tmi, 8f!Jaside 

eel:t.d ~P'1tWUinf; t.'f.~lMit.\!JAela oO-iJtzred !ti ulw:lle,. A tiJt>awni~ S$aaon of. U'ay 

to J14ly W"7.ti rraj;Jortttd by ~-,,,bweiiirtz ( l9dl) in Cb.1.noot, .. ague f:Jqa 

P@au·~® { 1941) r000.t'1d(td x:.elitisio luvaa of Oobi<iH:tOin.a in plankton 
•a•,au1 I~ lit§ 111\'lilt 

sue h a ciistr1but1ou 
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