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'l'b6 Ir m,,,_ ;.n.,. of pooplo oo-.l ,,_ 
of ct. Uoiled SWa baa bem ..,..;ompokd b)' 
peollfcnboaor coo:imacla1 muiw..,.,.. eo avo 
tbo 1rowint tNtDbc:r-of reereatiooaJ tic.letl. IA Soudl 
Ctroll:na, boU owncnhip i• arnon, the hiJbolt or u:1 
ICILIG OQ tho eut cout. In I 9M' South Carolina WU 
aocoad oaly to Maine in the number of bolU por 

,,...... """ ...iced - · bdtiod Flori.t.. Ooo<p 
aad N'..., Yott. in tbe IOtal mambcf" ot rt,;a&end 
boo11 (VO.-, McOill ""1 Bdl, ..... 191A). 

la illfCW llO bocb the ...... -=-d for 
bolda$ f.acililicil aod • ~ CIOllC*'O for lb. 
pte*t1ioe of our ClftWi:De ~. woaa 
docwClf ' ll ~ been. ~ by varioal '°" ........ ~ matioo adviloty .,.. ... wl 
iodopomdool """"'ltln1 rum.. "-riW.a'"" .,.....W 
eevi.mrunmta.1 impec:tl or mariw ..... providiq: 
pjcJ.llllOI tor their c:oostruelioa. main1e.oat1Ct Md u. 
(U.S. t>eputmcnt or C'.ommcn:.e, 1916: Chmura and 
ROM, 1978; South Catolial. C:O.SLAI Col.lftOll, 1984; 
Vi.smor. McJill aod Bell toe.. 19811; U.S. 
Eovl~ PtotccQou A1eocy, 19'5). 

OcoertllJ 'P""kinJ, tbec::outNctioli of 1 llllrina 
• 7 alloct ... =io&Y of .. ......,. by ......... 

..... ~ cam,..,-. - - -' 
h~ ........ n.e....,.-of•---7 
r.ak 1a cM ialb:W.. ·~of ntiouf ~ iolO .. 
-.,.. u..ludiq {«al - · .... VJ -.i. """ 
........... h~ (Ououn ""' -. l!nl: 
).fareus Uld S&obl. 1915; Voudriaa lll'ld Smil.h, 1986: 
).farw. ce al. , J98;f). Althou&b tho potmdaJ effects 
or mArinu ltO a:Ml!tally well tcoown. ,..,.. t tudiel 
tiave dOCllmc:ol.Cd their act\l&l efrecta In \be field 
(bi1b 1961, 1963; Nixon ct .i. , 1973; Soulo 1t1d 
Ol\lri, 1977; Rolmu ct al., 198.5'). Ste-.- of lbis 
pauclly o( iofonnatioa.. reaulllOt)' Md .tvilory 
bodi• cUrp! wiih ~I muiiu permit 
wu.::.non. freqm:radr have ~ di&& 

rtpdUl1 ... O<t>logal - of - 00 ...... to-. i.bcir de is· ,.,. 

ta order SO eddresJ Oais probkm.. I 1Nd7 WU 

undertlb:e by the South Caro&i.aa MariM ~ 
RNWCh lmtitul.6 to evatuio variow melhods rot 
anaJyi:ina marina effects. Spoclfio objocti .. ._ of dU1 
11udy were to compa-re a marina Mid 'hrot coei.1rol 
•ii.ot with ~ t0 four crheri•: I) level• of 
1elcc1od a10mati.c bydrOCatbom ud b•vy metal• In 
umple1 of water, sodiments, and !ho Amcri¢u 

I 

O)'Sla" <0 w.,, yjqipip>; 2) ftlmlibDellit a 
_..;..i of.,,....,.., l) pi.ya;.i.p..t-1;rim-' 
P"""'Ci 1 eri· o( ~ m C) com••ity 
.a:lid'We. fwlal ............. wl ...-. diwnity of 
bcndUc CMCrOflum. 

Study Sites 

Tbe Slaill Crocilc Marina, On thb iaWui of Hiltoo 
Head, Soutb CaroliM. wu choeeo u an uanqHc of 
• ~ ..,;,.. baviq 00 odlCt obviout 
- of pollucloe -br (l'i...,. I). Al tho W.. 
of d>d-7 (1916 .... 1917), ... marina bad bcca ia 
...,mo. b I 'f"'o" ..t had 100 boo& olipa. 
Bee-- .. amiDa " aoc.aed • • ..W.0.-ftmbc:d ddal. 
c::reek. dtodPta 1f 80t roquind ., ,.mg ct. 
~ boooll dl!pCM. Lib.,._..., Ibo 

SbJJ Cnct - provldea .. "'"""""' (­
typically l:iv. aboard tboir boau: for periods or two eo 
f.ol.v- day• at a U-) wiO. fuoJ. Md _......,e ~ 
facilltiea fOf mariaw IUl.tatioa cteiAcea. 

'fhRlo c.loll!ly #plC4d oontrol 1itcs, lowed in an 
UDd1M:&opcd at8I about dl.tc9 kilomcten oortbwmt of 
tbc marim on Macby Creek. wue cti.o.ea to 
n:pramt ma atU aimilar to lbs Sbll erect: ail.a prior 
k> ~ of ~ tllltiu. Tbie mariM IDd 
CQlltRlt lieet.,. 'll'P'OdcmldY cqoidialw ftom Port 
Roy>I - ....... locaood widUo .. a41..- ., 
aicmive .at wvtr diillt .,. cllancU:riad DJ ___ .,,__ .... mp_of 

smooth cant srw <$swt.j• atimjflorl), Tbe 
--.orl'iacbo7 fAIW1a Mac1ca7 enct 
(FiJUN IA) .-vod U tbo coeurol lit.a fot O)'SCer ~ 
reerui.tmenl IN([ie1. Sodlmeota ud adull oy1tcn 
weta coll-cctod from aaochet • lta OCl the oppotile 
ahote of Macbiy Cnck. (Plruia ID) for oont.am.ioant, 
iamecoacocG• &l)d oood.idOft lndn aoaty-. Floally, 
,m aamplet wu. collecced from. • lballow sWitid&I 
ana acar the mwtb of a &mall tribotary of Mackay 
Cndt (l'irn IC) fot haoJIUc .....,r.ww aad -...... ~--yw. 
Contaminants Analyses 

Methods 

Sampke Of turf IOI NdiftM!Cl.C., Wa&a' and O)'IWI 
~ coUoccod iftlAlrtlcWty duria& two or moire 

$tUOCI& ac boch die rn.uia• ud controi lites. Each 
0y5tet ample 000111&.ed of lbo aoft ti.swe rrom a 
wmpoeita of JO 011,m. all bavina a minimum lhell 



 Island

Hilton Head Island

Figure Location of marina and control situ. Control site (A) fot 
 studies; control site  used for the oyster condition index 

 and control Rite  used for the benthic community
study.    
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100$lh of 7.6 CO>. All _ ... ,.... """''"°" (0< 
mo. po1ynuc1 .... uouwic by- (PA&) ...i 
five b,.vy ........ ....., molbodl derived from EPA 
guidcliocs (EPA Mccllod S2S). Samples """' 
pn:parcd (or P AH dccmnin•rioos by aolid phuo 
u:uactioo Md were analyzr.d min& a ps 
chromatograph with a flamo ionization dctectot. 
Sample.a we;rc pft9&l"ld fot meWa ddenninarioas by 
acid diaestioft and wete aa.alyzed fot chtomiwn. 
ooppet. cadmiwn, &ad lead Ulin& flame atomic 
absotptioa ~-.y (AAS). Memuy WU 

atWyziid oaina cold vapor AAS. 

Results and Discussion 

Polvnue1ear Ammatic Bydn:pd:rop AM1yaq 

Nooe of tho DiDc polynudcar aromatic 
bydtocatboM (PAHs) for wbicb ..Wy&CS wcro 
perfotmed were detected in Wlrter aamplcs takm at 
eidier the ma.riJa or cootroJ sito in 5PriDJ (Appeodia 
1). lo summ«. low kvci. or ~o and 
pyreoc ( <0.01 ppm) were ptuetll in wattt samples 
from both sltea, while a aimilarly &ow cooccntn.doo 
of benm(a)anlhtacene (0.00 ppm) WIS d""""" m 
water from tbc marina but DOC from the coatrol site. 

Dwma: ooc or more BCNOos, lhrce P AHs 
(bauo(b)ftooanchooc, bcmA>(k)ftuonnlhtoo aod 
bemo(•)pyn:oc) wc:ro dctoeted io &edimeots from thee 
marina but DOt in tbolC from th& coa.ltOI &ite 
(Appcodi.x l). CoocentraliO(l.l of tbeae tubstancel, 
tv.'O of v.·hiicb are knowo carc:U.opna {J.{atCUS atid 
Swmrin,en. 1983), \W!ra an Of'der of maatl.itud6 
greater lhao lho$e: ll'leUUttid by MatC\lS aiid 
Swcarinpn (1983) at thtee otbor crwUw in South 
C&rolina(Tab'6 I). Tbree ocMr PARs (fluorainh~ 
pbeoanthrme and prrtne} were deteceed in sedimcot 
samplet from lhe coattol si.c.c, bvt ooc. in l.b06C from 
the marina.: hO'WeYtt, <be.it cooocotratioos wuc all 
leu lhan 1.00 ppm. 

No PAR• were detected ia oysters collcct.od. 
from either tbo ma.rift& Ot lbe OOtttrol si&o io winter ot 
gprlog (AppeodiA I); ~\'et, e:i&b1 of tbe ttifte 
analyud PAiis were detected in OY"¢r' COilected 
from the marina in wmmct. Tho t;OOCCOlntioo or 
oae of these sub6wlct.6 (bcazo(b)Ouormlbcoc) wu 
nearly two ordt.n of m1gnitudc ireatet than tbl1 
tepcwt.ed by MIJ'C\I& aod Sv.'Cl.dogcn (1983) for 
Oysttl'!I collocted II otbet ma.rinu in IWllmCC {Table 
2). Only thrte PAHs were dcttctcd i.o oy&tcrs &om 
the control site in su:m.ttlCJ", all i.n cooocotntioiu 

3 

<: l.00 ppm. Low COllC«Untiolu or pyr=o wtre­
ddcc&cd in o)'l&etl from the m&rilUl aod oootrol lite1 
in fall. Du.rial dW acuon, bmm>(a)pyttoe. WU alto 
deUctcd in oysteni from the matinl., but ooc. in lhoaac. 
from tho COllttol tiie. 

Hc.vy metal CODCUICtatiOM io aediDJeats md 
o)'lk:n •..:re geacnlly biabcr iD mmnw IDCI fall lhao 
in aprin&: al both tbc: ma.riaa and cootrol si tel 
(Appc.odd I). Qutm.jnm, lead Md meroury 16vels 
wcro 1imilat at tho two lites fot any given. aeuoa. 
Qromium COOClCOlnltioo W'U higher in aedimmts at 
tho imrina than It tho control site inlWlUDCt, bot this 
order WM rwcncd in the (all. Since duomium is 
widely d:iAn"bu&cd in cmwies throughout lhe 
sn1athcut (Mi.thews and Datr, 1990), aad can be 
citbct mtw'dly occutriq ot aotbtopoaeaic in origin, 
ii is uncertain wbceher ill preecacc iD elcvat.cd Jevds 
It either site is indicativo of pollution. Ncvcrthdess, 
lillSUO level• of chromium ~ very low at botb &it.es 
iq:an:Uea or .teUl)D. Copper ~('.IU \Wl'6 

simittt in scdimca.t8 at the rwo aitea, but wue 
coasidc:nbly higher in oystcn from the marin.I than 
in lhosc from the control site, pt.tticulatl y in arm.mer 
aod&IL 

Heavy roeta! coaomt.raticw i.o both aedimeau 
aad 0)'1tm from the SlcuJI Creek M.uiria wet$ 

aeoerally companb16 to or lower lhao those ttpacted 
for other marinaJ ia South Carolina, repnflwi of 
te.UOa (Tablea J aod 2). Tissue ooocenttatiOM from 
both the Stull Ctee1c: Afarim. wf Maclca.y Ctodc 
coatml si.cc. woro also aitwl.at- to °' I~ lban tbo:foO 
previously reported from other areu of South 
Carolma (Table 3). 

Oyster Spat Recruitment and 
Survival Studies 

Methods 

Two amys of attificial substrata were placed at 
the mariD.I aod control &ites to c:ompar& oyster spat 
re.;:ruitmco1 over the COUr$6 or ooe. reptoducti~ 
ICUOO, llld IO evaJualC lbc .Wiabillty of d.i:ffereot t.eft 
Mll'fllCCS. Bolb amy• were placod at ideo,ti.cal 
clevabOOJ witbi.n I.be lower in~tdal zooie or each 
Ato, witb aU arn.y• orieni.ed panllel 10 tbe $bclreline 
to mitllmiz.o diffct'CQl;C:S d1.1e 10 tbadioa 0r det:kcatioo, 
Anificial. subslnta placed at the marina were l~ted 
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C11Treot • t11471 vote V•ttht PAil Cc>f!C•ntr•tlon• .. ••11r1t4 
t.1t..tatte4 b7 41oubllng ,..., veiaht coMen.trat.1001 . 

•• 111/1 (pp•); 4r7 ..,.t&ht -.t•l coo:-e•wtra tloa1 

K.rc11• •t1d S11t•rlt1a•• (l98J): Vst ~l&ht FAii CO•C••tr•tlon• con.v• rt•d fro• 111/~1 (ppb) l o va/1 (pp•) ; 
dry ,,.1,ht ••tal conttfttr•tlon.a .. ,.11Tt4 •• •1/\1 ('pa.) an.d reported btrtln •••gig (p,.); PAK coo­
ctfttrartoft1 d•rtv•d fro• •1ngl• •••pl•• t.9ltft •t t h• •t•tloa Joc1t•d clo•••t to ••ch .. rift• (P•l••tlo 
t.7: p(l).102A; Outdoor ke.1ort•: Hn-7011: Fri pp l•lat1d1 ~712l~ •etal tO!lte~traclon• r•prastftt -.e.an. 
••l~• f roa 1tatJ01111 loc• t•d 110•1 ~h• , ... •Id• of ••Ch cr••k •• th• aarlt1•. 

C•,..Oft 1ad Harcu1 (1987); dr1 vel,ht .. t•l concefttr• t iot11 ••-••urtd •• ag/ \g (pp•) • nd rt.ported btreln 
•• ug/1 (pp.) ; .. t•l CO•C•t1tr•tl011.1 b••-•• Oft 01\e l-fl•Pl• t•t•~ fr09 ih• 1tat loo lota tel clo•11t to 
lu~ ... rd'• lloo•e Ktrlft• (Mlr026) • 

11.n..reltlbl t d.•t• 



T•W• 2. C.-.ntr• tio,.. (•a / a)•t ptl,.•d••• •._.lie ~•s-oean.o•• (P""") • 114 • ._...., ••l al.• I• O)'•l• .. 
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...... (b) (J11or111 t ht.fl• .. 6, I .. co.1 ... <0.1 .. "" t•neo ( It} fl11crr•~then1 "" ••• "' co.1 ... .. .. MO 
•••,.• <•> nr•111• .., 0.1 MO ... . .. ... Ill • • 

r 1 •• , ' " tkl!I • lit lit co. t co. t <0.1 co. t c.0.1 <O. l 

'*-Pht•-'•"" .. co.1 .. .. "' .. Ill .. 
""'111-ltllr•a• 10 co.1 co.1 <0.1 .. .. .. "' ,,, •. • <O, t co.1 <O.l ... .... <O.t IO 
C.• l • <O. t 0.1 0.) 0.6 0.) 0.1 0.) ••• ... _ ... 

"' '·' • ... "' ... .. . .. c.,,., 0.1 11.• 11.0 2t.o 11.0 •••• I >.O tt.o ..... <O, I l,' ••• l.J ... ••• 0.) ••• 
* «•'1 ,., ,., ... ,., ,., ,., .. 

' &tt•• an4 Svaarifllll'I (191J)t "'' "'•llht l'AH t onteot1"a tton1 COrl'llrl•d ltOOll •1/k.1 (ppb) to 111/1 {pp.)1 
4r7 "''tlht .. t•l COftCeftt t1tto111 "''"f•d 11 -a/ kt {p,.) '"d t•Port•I h•r11111 •• •ala (ppe); PAM an4 
•t•l con.c:el!ltr• tio!l1 r1pr111111t Miii ••111•1 for •ll • ..,111 take n • c th.t 1t1tlon lt1t1ted clti.t •ll co 
••th .. rln. ( P•l·••lt.o l•J! l'U)o-10211 Dllt·dCIOr le•ort1: MD-1011; FrJ,p l1l• "'41 Mll-1121). 

I 
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ldjoooo< .. lllo dod: r.,.1; .... __ , _, 

aJcmadllt-=tic..ol._etme.., sd"Jdliilt_.._ °""....,of----ol22km' fonnlca ....... i.m., Ibo ...... ood col« of dut 
1'"1 dalo. Fow ~ ....... -. ~ 
......uc.Jly from • PVC hme IO dw th9 ~ o( 
t.M pe.nd1 wcro apprw.imalely 3 em lbov. tM 
... u ..... .,.,,_ 

Tb& MOOOd amy of ardfidaJ nbltnta., 
commooly called "fialch oollee4ort", Mllfi•od of 
o.1s ... Jeoa<U of,,.,, "'°''nodlaall' ...,,.,...s 
PVC IUbiq (21 mm 00). fov npl ..... - _.. 
mlWted ia dlit •'i"•s• wt;--.c IO ct. s--1 fw 
., thl& tbt IOp 2S cm of~ -. ... apo.d, ~ 
... Mi I""'-• n;, ~ - 22kW 
... --- for as- ..., .............. IUt&ic. 
- ,_w..i i.y11>< ......... pooda. 

Tbo paoell and llJbc:I wcro initially plaood Ml tho 
ltl&c&1idal zoocs oa April 8, 1986, IUld woro 
tubtecfuMtJyeolleckld and rcplacod wl!J. now .....n.c. 
at two-week inecrvals throutla October 14, 1986. 
Thii wnplins reiimo seoented 13 rcplic.&a lldl or 
boch _.. ood mbel !<>< comp&ri- of ,.... 
rec:nUtmmt between tho cwo fJ'PC' ot IW'fao. dwin.1 
__ .._..period. w-­
- -1iai:ti.-wen iCICOfdocl cm~ ....,.,"I.._ iD 
boCll .,.._ ABu colloctiCM.. dlio ....,_ wen 
rtltl.U'Md IO U. labiA**t wl pe-'f'Cld ta a IOS 
fotwliD ..,,, .... 

A dWd &my of llttifid&J tllbltnla -... alto 
deployed .i ~.b .it.,. ti) ~ wlditl"""'I ~ 
data on lhe sutvival of oyster spat in marioa ud 
COCUIOI ..... Each &rrlJ COGSiltod of fout ttpUca&e 
fonnka paoeltl ~ded in tho i.n.tcrddal D}M ia a 
mll!Mr ldMtk:al '°Chat dcacribod for Ibo nr11 am.y. 
no. r-el• Wet& alto initially dcplo~ oa April I~ 
but Wa'9 u;poMd for approdmll&oly d1roe UIOlldMi 
tioro.. - wl ..,,...._. ..;11o - ....... 
,,.. pl"OQOllwe w 1r.peatll!d dum mor. ti.­
.....,_ .... .,..,. _...... - -of nplicM• 
...... wtda ~ 10C 1epcwori._, a,_.... ...... a 
dilr.,.... ......_ AD pwll - coltec..d ood 
Pft*rwd .. a.cribcd for tbc finll ...-i& 

LA 0. Jaboratocy, throe of tbe four pu111Q ud 
ft1nch ooiklctors from each treaJmea& JtOUp won; 
rudomly ael«tcd ud e.xami.ood unclcr a di.seoctiDa 
mlc:tOICOpo to identify and count all oya&cr spat. 
Scars of oyl&tt spat we~ abo ~ Md eowuod. 
PaNi. or ftmeb collectors whic.b tthowod Mp o( 

7 

...... ia cbe _,_ - to 'b9 mal,..S wc:ro 

diloudod - ..- ..;11o tho - ropticol• -
... crce«" , ,,.,.. 

Results and Discussion 

Oylter •' WOf9 fl.ti& obM';.-ed oa. cbo pucl• 
ud hJboo upcood - May 6 ud May ']J), ud 
teCtlemcna continued to OOCW' on bolh types of &cM 
mhltntl until October I at lbe marina lite aod 
Ocu>bet 14 ot tho-llOl ol .. (Fl .... 2). Poriodoof 
pellt ..... ....w.- differed - .... """lypa 
of tubll::nlla. ..,........ ,.... ..... ..., diffcn:occt 
bdawww -W ud ooatrol ._ iD dlia demit}' of 
.... rocnUod to bodrl c,.,. of ... .,,... Cf durini 
--of .......... porioda. 

1l:ao - deosity O( ..,.i ..atiq: OD dJc- foanlc:a 
pad.I .,.. 1ener .. uy .,..... .c .- CIOlltrol liic lhu 
at tho _,,_ .... wiUi tip.ilicut dJfYc:raw;• noted 
betweeG •het on fiv• of tht.aamplini dates (P<0.0$, 
Mau Whitney U SOit: Pip,. 2A). Tempor&l 
dlffereaca iA die tatdemcot ~tttn:as alto occoned 
bet\WICCl lica: duriq llflrica aad aummer. la chc 
coottol a.te10 lp9I nicNJtment to th6 paacls WU 

~ duriria chit May 6--20 u~ period. whh • 
WCllld llDllJor ,.t ol ncnai:t.mcol www1:io;1 io 
Aapll.. ID cootrMI. 1p11 nc::nri.c8llG£ ac the amiaa 
siae 1eep•;•1 low dwiq di.. ...-, and euty 
t'"D"'tt, widl . .... pciM .. remaim.:at ~ 
iD. Jara Joly Md Allplt. Ewa ch:aria1 ADfUll. tba 
dmslty or 0,- - °" ... ,.... .... sipifieantty 
~ It m. llWiu m. ... the control siJe. 

R«nUtmcnt of QY1&tt lpU to die fre:nch 
colltcion wu 1l10 1eoenJly 1reattt in lbc cootrol 
atUI lha Ill \hi mari;QI, whit 1i1a.ifieant. diffcn:ocM 
bctwoca A.Col obtetYod on lbnio of the sampliQ1 dliot 
(P<0.05, Mun WbilD<y u '"'" Pis= 2B). Ao 
noted for tho lonnlca pMCll, spat ICUJCJDCllt lo tbo 
cawo1 &R9 llhowod two pe1b of abnndcnoc, 
~by I period of loww ........... duriq 
Joly. A timilar pMkft WM.......,.. on colledon al 

.... - aldoooP .............. - ,_..ny 
- - la - ., tho - _.,, tho ;mtial 
pc9t. recnlflaleDt period 0. cbe freadli collectors WU 

aoced .. 1"e /uly mbc< - mi~M-,. Tbe -
peilc of ..ulemeo1 OQCl.lrnd ia Aupst, wbieh 
eonupoaded to ~ 11.ino period of pelt" settlemtDS 
obterved OG lho fonnica J)IMl.s. 

Tbo bimodal J)illlc lo 1pd deotitiee observed oo 
&LI but ooe af the amy1 of artificW wbltrall (maritla 



E • 
d-• ., ... ... 
" • .. .. 
• • 
• ~ 
0 

i • 

., 
~ • : 
• • • ~ 
0 

140 

120 

100 

80 

80 

40 

20 

0 

140 

120 

100 

80 

60 

•o 

20 

8 

( A ) Formica Plates 

.. 
• Marina Pia• 

~ Controt Plal• 

; 
i 

*• P< .OS 

... 
i 

e 22 6 20 3 I 7 IS 29 11 2 11 ,. 
Ap1il Mo Jun• J u ly Aug Sop1 Oct 

i ... 

• 

( B ) French Collectors 

.. 
·- p < .05 

22 • 20 3 11 1 1 S 21 1 I 2 11 I ,. 
April May Juno July S.pl Oct 

MCIUI riumbcr or oy11ttt tptt on a) formic. plat• and b) PVC •rrerti0h ooltecton• dcptoyod for 
IWO-wock periodt • I tilt marina anti OOfttrol Iii.el.. Slal'j jndieace aipificuM cli frtraca bdwem 
tilel (p<O.OS, Mann-Whimey U tat) in lhe --. ••mber of 11p11 coll«ted oe a p1rticulat 
lhrlpfing da&a. OW. are dM pictvp datlt ud MOt 1-n reprwml ;.t. l IUndant cmw of lbe meaa. 



fonibi pmdl) tep 11 'afl a .,U,...W J*kta ~ 
i.. - .. w1y .-1 ""t-mf ·a (McNol.,., 
Im: sa.w. 1967; a.,.. .... ., ..... 1911: ic-y 
et al.. •puWiJhed dda). h ii lw dw. ltow91'W. 
wby ,... utwi wed • dilpltily hcr«iw IM pwU wi 
"-b coU..-iatllo timUl&oflho finl peolt U...,.. 
deMili-. R-.ltl chained &om ocbct 1Wd.le1 Nia-& 
tlw polt tcCdomeot abould haw occurred in 1 ... May 
or e.rly Juno. lo a five.--yeu study &I North Inlet, 
South Carollm, Keany et aJ. (llDpublilbod dal.I) ac:Md 
lb.al thit fif'lll peak U:a ioWtidal oysw- 'Pl' tettleroent 
1•or•ll7 occumid io late M•y ot euty JUDO when 
- - .-bed ll-2.S"C. la IPl6, IMy 
-.o111oo - - .................. ia .... 
May. nm COIIMJ: ,....,, wdl to tM •t«'·mm' 
pea.. ws ut.en-ed 00 CM' s-oil ape I! d .... ........ ___ May __ _ 

...,.. 2A-2'°C (F,.... 2. Appmdi• 2). McNulJy 
(1953), a.,.. .... Maud (1911) .... 8umltl (1916) 
.._...,. allO l'IOUWJ &bit peak. teetkmeint periodl occur 
,,.iwll wmr tcmpcrmiret rClkb 22.-29•c. Ahhouab 
the Latu pctlc in &pll dlCl)Sitiet obletved OCl thci (Rach 

oolt«ton durio1 Juae ls Dot iocOG.da&cnl whh lh6 
1ttlllds obtcrvod in die othct atudie1, It dOOI •PIX* kl 
have oocwml at sli&bdy higher wakit tcmpllf'lhlnll 

..... - -"" by tcamy .. ... ( .. P"blilbcd 
da1>). 

,,,. ............ - ...... _.. .... 
.... dlplo)od .... amiaa sil6,. ~ Iba CIOllbOI 
............. ariov ,,., ........ ~.lliict 
oo ~..-~ ... aeu.. wilba a m uw 
....... n&. CIOl&ld be due to a aumbct or licton. Neb 
• prwimity to bow which rdCillM &oi:ic u&.ifoulio1 
com~ '""'°'" tlv:it hull raint, °' amall but 
froqucot oil Md. rueJ. spills wflic:b ODMld ~MOO lafvaJ 
viability, tpat •ttlcmctll, or 'IMI survival, Smith .ad 
l~.ckMy (1989) ob&efvcd 1 Apir1ot1nt redUcckia in 
O)llld .,,... toenlitmcal. 00 paoell uo.LOd widi. oil; 
howr;w, the7 oblcrvod oo cft"ecu oa puio1I in.tcd 
with 1 40: t 1u:oil mixnuo. Con.ruoti.q NINlll, nclt. 
at &Mio, atueet lbal more nd* .-. Deeded to 
w alula Ibo effec:b of petrolewn hydtoc:arilom co 

~ - ncndb:oent and auviwL 

Ala aheroalive npl•o_..,. for di.a Ndliad 'I* 
rtCNitmeat iD die mariA& ... _, b9 ,... .. '° 
UhnJ dillenoc:eJ ~-.a. SlcuU Cnitk and ).(JICby 

c..a with reptd to the dcosil)' or 01ttM larvae. 
TM buW or M.ctay Creek wer. much mo.. dtnwly 
populated whh oyater1 ~ we:re lhcl baa.kl of Skull 
Creek. In (ad, I Ill.fie pOrtioo or lbe O)'tlor bed 
ad,laccol co lh6 marina wu compoled of dofld oylten, 
and field teaaw had difficvlty tindin1 Mlmckal livo 

9 

Ip" j • b odt« MUdy '\)I••• l e \VlUlo dM 
~ ol .... aataticy ............. •7 bo 
•.,.,.. o1 .. --. a "' '*-" .. cam .,. 
did oot ~ • .,,.., proda::ti:•$ o,-=r bed iD 
compuilicm .., dlri9 ooarrol .... Allbocaab llllC'.b • 
.i;.._,. -rd ..... ,.,, ...... Ibo pool ol avolbblo 
spmt, O)'lter veli,.... llav• a ...wi.vdy ~ free­
swimznial perioc:l bofoN MtScmeot ~ (Loolaooff 
and Davil, I P63), wlUcb ...W leod 10 wido 
dispertU IDd mort uniform mWna: of l:bo pool of 
O)'ltCr 1uvM ,...Uy avallabl. for ldticmc:at in tho 
two llRIU. DitrcrtDClll obiorwd botwcca. atCU WNO 

pn>bebty ... - ... ..ilai'Y"' - ............ 
siooill valllClll of lbolt ,........ WCR :11: Wally 
oqaivalcd ... bcQ ... - all -mpfiq ~ 
(~•2). 

Pblea a:poeed for ... 3-m> time bicervab tlftl 
• ODO-)'mr period J"0¥5ded &rtber tlYidmc:e that 
tl'j#« ldllemtnt WU lower ia proximity 10 lht 
maria (Ficvn 3), Sip.lf~dy man oyster *Pl.I 
~ ptcllel'lt on ti» COGll'OI paoela, in comparisoa co 
the mariu panel.I, dq>loyed. duril'IJ Cho spria1. 
SWlUDCf" and fall q1.11.11trt (P<O.OS, Mann Wbitoey 0 
iest). No oyllert IOI.tied oo lbo pacls deployed 
durina tho ......... Allboo&b !loo ..... number or spot 
seUlina 00 Ibo~ WU Jreal« ia tbo OCJDtrol area, 
ibe perc!!llUJe of teentita wtUcla ~y lleltled 
- 11-died ll tM ........ dwiq adl e'llipolW'6 
period (u ~ by lbs 111•111b~ of aean) wu 
similar eo or aow.r- dsaD dt. ~ of tee:tuirs 
wtaich died • chi cooerol ..-. duriq lbe .._ 
......... pcricct (F ...... l ). ,,..._ ..... .,_ 

11J*. which ~l'\lJJy M!Ul*1 oo lbit pucil did DOC 
111ffcr 1 Pf'OPOftkloaJJ y b.i&btt n&ci of mortality ti Ibo 
muint durin1 lb. OOWM of our INdy. 

lo lllU:mma.r)', tho dCftlhy of oyllcr spat rce:ruitod 
kl mificial 11.1M1t111 wu aipificmtly 10\\'« at lbe 
Sbll Creek Mariu thaa a1 tho CODtrol 1i1.o durlo:a 
much of Ibo ....... ......., ...t r.tt of IP86. 

furtbc:r 5hNticl ll'O DCIOded '° cooclmivcJy dc:tctmiDo 
•iletbc::r dUs pMjCtD it nila&ed IO mari:Dl ptoxi:wll)' or 
IO m c6cr cevimo taJ vari-Nes. FuNro --- .......................... .,.m,. of diffcnm liw ...a Joce«ic-s, llDd maid 
i:adade .. pt.c.mca. ol nc:Nitml aurnoc. .. 
vane...~ hoe .. twiw but in tbe ..me­
hydrosnpbic ,..; .... 

Fmally, dcaphe MM1pl1il'lcd discrcpanc'" in 
recruitment pa1ttt111 bel'Wettl die two cypcs of 1C61 
surf1001, our da11 tuQCll( lbal both die ftcooh 
oollectort aod lhe formlca p.ndi ptOVide suitable 
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IDODl:lli pcriocU • I lht mutu wl eomrol .UC.. Scan ct.oc. ei.lbw tmpcy lhcUI or mmen" of 
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popwtioo o( toCal ~ • u-nw ..m.. wbida ,..... .J.i¥9 (wtaoa.) or dOld (tcan) at tbt. 
limo olool-



...,.,... b.,.. lCCi ,,;, ,, ~ ,... .. -...i "1 Kamy " ol. ~if I -i oo __ .,...doPo1""...,.. .... ___ paiod 

in Honk 1Alcit0 were _,... Wnllat IO pett.enY 

-mdlcformka~iodlislNQy-m 
.... f'tmcb colloclon. 0. .... - lwwl, .... i.-. 
s-ttem1 on the frcu.b colleceon correepoodod l'DOre. 
clotely to tho maximum •wnl.na padod, u 
iodJcllod by our g~• 1rudioo, ....S 
IOl:llomcot dealitiM wtt0 often linai].u to or ,..__. 

---... dloformic:a ......... ,,,. .... 
Mve tho eddod lldvaotace olbcifti limple IO OOIMltnlc:t 
wl ~ • ..t. cheit c:ylinckbl ... -ipjmi­

ctitrcnoc:. amcma: bwlfr ,. relaced IO 9'll'fioe 
oriedtlioe dJea:a. lbm:fon. .. WOllld rec , a 1 
tbt - or frwll c:iollcdon. 4WU Iba ,-di ia fulun 
.cud* or '1'f'if« "* RCt"llibaal&. 

Oyster Gametogenesis 

Methods 

Field. S1nwljnc apd lfhcntoa Analyw 

O)'sten were iampled 'biwkly beNiw 
,_,. ... luly, 19!6, ,_ .... M.ICby Creel< 
CCllliltOI she aod from Sladl Cnct M.ari:DI (Fiiwe 

11). u1a..,~dda. co1......, "'""'""""'­......,, ........., _ ol _ 

- ... lllimly. All .,,_ ...... -­
~ ia cool. drf c:catainers IO avoid PftCDlhUe 
......... o1.-. llelalW ~di­
p.rpcocUClllat to the p1ano of qmmctry) of 2$ 071totn 
ft0m cacb or lb& two study aitce wcr. meuur.t to 
the 0C11.rwt m.illimew uaia1 a vcmiet c.lipcr. 
PbylioJ01ical coacli liOtl (Quick: and Mld::Ln. 1911) 
aod macroecopic aooadll COtld:itioa (B"m.U d. al. , 
1914) ...,. dormnioed upoo lbtll mnovll. Tho 
vilCCAJ llDUI (looacl. d1Jeltiva divuUculum) wu 

- ...i fUod lo fonollio.-X -
(PM) for &Mee iet four weeb. T1lne ctOll r M1w 
....,.. u.c:Uod, ~ ta will.a ~ WU« a 
_.w....iy ... -· ...i - .. 5011 tdo)l 
ekohol. Tb= tilwa: .... dtat ~ 
~1 lor micro9copic o:a...muioo. by 
ddlydndoa ia alcobol, clearin1 in xyleM:, aod 
i.ntilt~tion in sr c J*iiplut (Preeca, 1972). Afttt 
tmboddin& lo paraplaJt, thrw 1 pm IOCCJOM '*'9te 

t.U:m from c.tb Ample at approxhnakly 20 ,itn 

lntrrv1l1. 
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'imwh' '*' 
Atta ........ ..-. or aow1 ~ • 

_...... ...... _.sm..i. ........ ...., ...... 
ca•:cptl &om ocher .... ot Cppygp yjrfiniq 
(Koulod7 .... U.ttlo, 1964; ..... 1969; LooAooff, 
1969: Kcmlody Md Kruis, 1982) ud odlcl' bival.Vel 
(Dw"vo, 1965, (cw Cu"P'kM grypbgjdq; Keet cc 
11., 1975: BvOl'IOlo ot ..-., 1980: M.aazi ct 11.. 1985, 
for McmmeN mm;qwit). n. followina mies of 
l'.be male wl fmll1e piCW oooditioo ieplWWWI D 

aaeqit '° divide die niproductiva procca inGO 
diltiod .,..._ 

n.e fOMdt.,. .. . .... ol. cr·C.W&e wf die follic•.,. eitbw abeeoc or r... iD •Wiiber aad ...U 
in tilll. Wheo preilCOt, follit.'- ue fQtlOll in tbe area 
- the body ...u ...i die di.,..U"' allod or. 
more ratdy, 1c:11&orod la thee roms or tmaU illaoda 
thtouahoot tho !MN of V'O(licular (()Meetive tiauo. 
Se.:r wu not di1tlap.itbab~ 

MalQ 8cmpdQ9Siyt Php 2

'' 

Udy Dc-volcpmcwl • Tho follid.. """' "' ......,....__,the,......., __ llill 
O" ..... OOCti-.W. .,_. W.m Cbe Jolliclta 
Primmy ~.,.,. .. die: bnal IDhDbrw 
o( lbeae Wlic .... 

Llol 0-lopmonl . A.I~,. ........ 
primary~)'-~in awnber and lhel9 
i.I the ap~ of 101DO epcnmtids bepii.inJ: to 
mipto &ow1rd lh4i cent.or of l.bo follicle wbct6 they 
anua- tbem.ofv• ln ttdial cohunm. 

Early Ripo • Proli(cntioa of spcnnatidt and 
diffc:Rlltiatim inlO ~ml bc&ia IO OCCUr 

..pdl7, ,.;111 • goon - lo .... oulier ...... o1...-... 
Ripo • Tho folliclo i. filW wilb ...... """""' 

budt of~ i:ti.. tails o( wbicb prc;ect into ................... 
Sp1.Wllia1 • Tiie lwnm or the lhnlnkm £oltie'8 l• 

Often empty bcclUM of die ncecll dilchar,p o( i;mture 
tpetmalOZOL A fllW ipenllalOlDI remain iD the 
radiatina: btAdl, but lbe rows or follicle eel.I• 
tradually itiereuo to repJtce the sp1wnod -· 



Sp.I .. The fui!JW..,.,, .... «qi...., 6IW 
.;a fioUidt colb: wl .. Ndrilood haw ...... ; • • 
8 aa Clllla.. n. 1W. alu •• miw 6-
,..i;-

Pee'e Btprodycdyt .,. •• 

Ewl)' ~. t .. 5-11 priwty OOi;:)- lft; 

- - .... .....,..., ol - r,a;.i. 
Somt•aicwP'*'cm..a.mi ICCD*' .Wb)' a 
~ io 1hc mambtr ot foUidl cen. ud 
inctuk>cat. 

Ur. ~.. ' • 11lie ~ o.p_ 10 

ea1_,.. 'O 'MCU.0-, ... ptali&nl.e-; ..,.. .... ~ dt6 
«lllOOCtiw tiflaDe 8tiJJ oocup. • OCIDlidetable liml:Xlnil. 

of.-, A ~ lu .... J1 pt-* io llCh lallicle, 

.......... - dMI lllllted -· 

Eo.ly ltlpo- 0ocytoo.... M;,, b Md -
md! ...... to fill dirt._ of Cir& Wfic ... llitft is 
• tnchW ~ of a oucleolm. 

RJpe · Many wcll-deflAOd • .IMtw'e ov1, avcn.rinl 
70 • 7S µm hi dilll'M"ACt, *PPOU' to bo m. widWa tbc 
Colliaalar l"GleD. 1bcn aR. kw u.o. of ~ 
..,. ol •• «; rli• Tiie Wll• • "'--.W 
com.cti'YW 6- ....... ..,.,.ted ad dlll Mbitted 
fi>llicl• - to come la ooollel Mdl each oehtt. 

Spiwaina" • Tbct• i. a di1bl .lhrinb,. of tb8 
lollicl• 6om ~ mWra ocqW att pwlually 
........... Yfl!llCT-il00C7'0faa •• 11 JU. tbc 
~lo oella ...... paip>oo7 oftha - "'-· 
UIUally, • 1&rp llU.lllbw or tbllldes .a11 mat:D 
tpl'NIL, whh tb8 lum1nt almoat eotirety filLod with ........... 

Spw .. u..pc:.a CIOCfll9' - ill wty ..... of 
qtol""' .. ..... Sfriltirae fobic.. WC 

U....Wwltlo......,......U., - ................ 
aod af'O\lnd lhc out&ida walQ. Simul&uleOlll17, Che 
vc.ic:ular COQDocti.vc tiamc prolifcralcl. 

&di ,.._ ol .-mi *"*' 4 
..... aacnd 

c:a a M acU.; 0 • iw'Ci"-'tpcm follicM; l • w1y 
dcvd-; 2 - Jato .... ol ....... ~ 3 - .... , ripe; 
<C - ripe/tprwDia&, '11lt moNhly mean de:riv.d &om 
di.it tcala ii upt'llS9lld u IM Gonad M&tunWon lades 
(GMI). 

• 
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Results and Discussion 

lldaw F-7 Md i.ly "'6, 247 .,­
....... ftom Slooll Cnek M..u.. (mu:ioa ,;,.) UM1 
262,.,....i. fn>o> MAclcay en.t c-..1 w>...., 
..-- ud imdn:od. OnfW hi•o10Jlci 
•• -..w. fliW lo nM:lll •&c.. J'W'' .. °' 
I 7 i ' dttl.ww bctww .. C'lllrO....., ..... 
Ocmmk .... --- QINfu.lly. bat 00 odhl1tt 
..,.,..,ity ia pmeric ~ WI& dc&oct.Dd 
(Teblo 4 oocl Pi ...... 4 ooc1 S). 

RcproOctJv.ry accive i.dividuh ..,.,. 
9DCOllO&eted ac U.. ..nu Ii• clitoqbout dwl .tr· 
.... th tnwty period. o....i. 1a .. ~, ...i w........, 
o( dcvelopm11111 _,. obletwd hi O\'W IO S of ?be 
popaltriM tram Fcibnaaty ~ Mateh.. la W. 
M.wdt. •W:e dlt ....... ~ WU 1,. C, 
tppo• inWJt•y 5095 or tbe iadl~ we ie 111 

Uy rips phaM &hM C'Odimwl iA?o wly Af!ril, A.a 
tho watc:r Wlmpcnll&to iftcrcued 10 24" C ill la&o 
April, ovu '°" of the oylCcn '-mo complOldy 
ripe ..i bcpD .........,. n.i. l'ook or -.n11 
.... a 1 .,_,.. w., _, ..... foaowedby . ,­
o1......,...,Yl.Ylo~y Jw ..._about IO• o( 

OM popWuioa tulpled W!iee•ecf ,.a-or P"*•· 
ThiJ rip& and tpflwniftl: condidoii WU .... icleat in molt 
lDdivid.w. lhtouebou? the MftMiDdcr of l'.be •Ndy 

period. lluriq lhiJ - - -m I oo 30'C. Al oo 0-duriott dlil period did 
~!rttly1p111tWiividuahcr s .,_..7hm20• 
ol dti. popo1M:loe (Fli.-. 4), 

Coatrol Sjto Oamg101epeaj1 

111111 npn:iddw c:yc&. • ..,. ooattol as. wu 
......,. ., die --.... Gc:madt • .ufy md -
...... of dlrvelapnwn1 ...,., obacmd in tlw 
popololiao "'-1~ euly MudL By Jato March ovor 
S09' o( dM lndividlilU.a ,...... la a.a early ripe 
MndWoa A.a dtc wwta" &cmpcnnu. iocrcwd to 

21-C .. cod7 J,pril. - """""".,..,. fillina the 
"'- ol Iha W Uclco IJ10fiod - IOfi of Iha 
popd1ricw nil coaditioe CWU!;Obllil ...... wty 
luu Md dee,.._. wbea tprwl!Jna wu olieetved. 
RJpt, ud apawaiaa l.odividual:t miw.t. \If> ewer 60• of 
.. pnpiJrrW,. co ... md of tb9 •q>liq period 
(Fipre 4). 

lnotpllic ud OfJIAic pnlb•Joe CID affect Oflla' 
popWarioal ia ....,.,.., wa)"I: acuca roaki?y for ldl&Lta: 
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T.W.4. Omml _ _... Dldcs (OM!) b .,_. .......... " doo Sbll Ooelc MadDo -' Ma<by Cnck 
CODlrOI """- (a - .....,_of.,_. U. .a. -7· T - -1 ""hldiaa ~ F -
r-l<o; M -mlcl). 

MARINA COl'mlOL 

llAill • ll.MI D liMI 

2·2?·16 T lS o.n T 21 0.90 
F 19 l .Q5 p 10 1.00 
M 3 1.00 M I l .J.3 

3-4-16 T 22 1.05 T 2A 1.13 
F 16 1. 19 F 20 l.15 
M 5 1.00 M 4 1.00 

3-11-16 T 17 1. 12 T 23 1.35 
F u 1.06 F II 1.61 
M 3.00 M 2 l.00 

3·25·16 T 2 1 2.33 T 24 2.75 
p 17 2.47 F 20 2.65 
M 2 J.SO M 4 J.25 

44-16 T lS 3.04 T 23 3.65 
F 11 2.16 p 19 2.10 
M 4 3.25 M 4 4.00 

... 22-16 T 25 3.6& T lS 3.92 
F 21 3.11 F 20 J. '9 
M 3 2.67 M $ 4.00 

5-6-86 T 2A J.71 T 23 3.96 
F 19 3.84 F 16 3.94 
M 4 4.00 M 7 4.00 

5·ll-86 T 25 J.48 T 25 3.80 
F 20 J.3$ p t7 3.76 
M 2 4.00 M 6 4.00 

6-).16 T 2A 2.IJ T 25 3.20 
F 11 1.16 F 2A ).17 
M 1 4.00 M 4.00 

6-17-16 T u 3.73 T 25 J.04 
F 14 3.71 F 21 3.Q5 
M I 4.00 M • 3.00 

7- 1·86 T 2A 3.33 T 2A 2.SO 
F 2 1 3.62 p 20 2.80 
M I 0.00 M l 4.00 
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...... iqpaiod. 



tOAic eff:occa: co t'ood oqllllimia; inhibitk.G of 
,._.,..,.... (oilbe< - -o!hol IOmly or 
indinoc:Uy u-.,i. diewy UMo"-l ...S ..i.uo or 
aumce.; iri.bibitioo of fettil.i.zatioa.; inbibidonof larv.t 
dcvolopme:ot; dcle&eir:iowl eft'ccu on volipr Wv.c; 
inhibition of pvwtb. of juvadlo oyaccn. cite. Arly of 
tbceo cff«:g c:ou1d bavo importD Joq·rup 
- for ......iucma ""'"'1od ... ([ripp, 
1974). Al_,b ..... - iodl ...... -
diffett!OCel becweeo marina and COIWOI ti&e 
popuhll..,. la ii.. ~ of ..-,....;.. 
tber& i1 ooocem about possible mbletbal effecll. 
Ooce ~ by ....._ ...S food stimuli, 
vitcllo&:CDCSd iD bivalve molluab proooocls to 
completion in tpicc of ~ cnviromncauJ 
conditions. FoUowin& matwltion, boweva-, 
disinr.cgrarioo of lltrlC:Ull oocun unlcss Nttber stimuli 
ate rcoelwd to initiate cbcit tcleuc from tbe animal 
(spowniol). 1hc ~ ..... p<-1 by Bc)'DC 
(1972), •Aro tho (U\'IO that dcYdop from pmdee 
prodlloed in tulM:lptimal oooditkms aff'oc:ccd by lhc 
51.RW e:1,pedeai;:ed by tbc. adult?• Tho 8 
i......pbodl ... (3 ...-> .-.oc1 - tho 247 
sexually ripe oya:tert cumiaed at the D'l&rlaa silb is 
higbtt than the nonnaJ proportion indlcued by 
GalllOff (1964). 1- Iha I ....... of tho COftlrol 
silc populati.oa Wete bermaphtoditea. Jottph ud 
Mlldhyutba (1984) suggest that hcma1phrodirism can 
be. a t'CIU11 of enviroatmc:otal suaa.. 

~. Ibero WU DO dilfermco io tho 
iametotecllc development of 11e1..ot between the 
coa1r01 aQlll mariu Ates (Table 4). Jn some 
intla:rlecs. it appearocl daM tbo marina maJcs wccc in 
aa early ripe cooditioa ~pr thsD cbo «ICltrol malca 
or wen! speot wbeo lhc cootrol males were. oot 
(fipre. Sa aad T.We: $), Fwtbenoorc, &here ~ro 
ftwet nWec, ~.a $111&1Jer percea.c..p o( the 
U>Cal ample, at cbe marina (lt perceoc) Chin there 
wc:ro at lbe oonuol lite (18 pett:ent). Differences 
between lli&es ~ riot appanmt in the fcim.16 
..,.,..Wioal ()'i .... Sb ...S Tobie 6). 

,,,. ""'Pli•• ood _,, ... npo<1od i.... ..... 
dt.iped &o ..._ J"°" cffccQ of lll&finl poUutioa 
oa oy•tu rcpoduotioa. ~ or sub1cebal or 
chronic cCFCICC$, or advcno cffocca on progmy, Uve 
aot yet booo ioveecipted. Fur1her lhldie:s are needed 
to useu tho qualicy of pmcc.e1 from tlnsscd adults 
Uld to de&e:rmiDo wbelher won durina • puiicu.lar 
year affecu the storqe O( SlfCOSflO noedecl fM 
,........,,...... ... foll~"'""'' 
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Condition Index or Oysters 

Methods 

Biweekly •q>I• ot oyaiters from 1bc Slo.lll CRICt 
M&rioa Ind tbe: Macby CRJCk Cooaol site WCR 

..U....S IO -.U.. U..U pbyoiolo,;..i coa<tilioo.. 
AP!""limalOly 2$ oy,_ (>$0 mm .WI 1..,.i.) 
Mn aadiered &am l.ncertldal becll at eacb .ace aod 
tetumed to tba 1abota&oty for ..Wylil. 

After a thorouah cl•nina. shell beipi (in 
m.illimcUrrs) &Dd whole wci&bt (in arum) were 

......w lor - or-. Tbc lllclb _..,fin< pried 
"""" aliJlbUy IDd tho abcll IUiuor wu draU>od IDd 
ditcatdod before cuuma iD.&o the addllctor mmc&e. 
The oyster meat wu tbal. oompldely scpara.Ccd from. 
the lbdJ into a pro-wci&bcd aJymingm dilh. Wee. 
wci&bC mcuumncn&a of 1ho lbdJa: and meat wct'C 

taken. Both abdl aod meat wct0 dried for 24b at 
100-C. The cooditioo indc:x. (Cl) was obcainod from 
tho (°""""' by Waloo (1976) u RpOr1od by Lucas 
.... eam.,.. (1985): 

Cl c !MtP da nM!l weight Cg) l JOO 
- dry lholl ........ (I) 

Results and Discussion 

Tho cooditicm index al botb marina IPd coottol 
ail.el iocrcuod sraduaU:y thtoueboot the early spring, 
reacbi:n,1 a muimu:m in I.lie April and early May 
(F;,... 6). Tua pcolc c:onupoadod dilocUy with die 
highee4 pm:c:nta10 of ripo i.:ndividuats wiehia. tho. 
populations (Figure 4). A R4uct:ioo ifl body wcigbl 
occumd in Lite May md die lowea ooaditioa. ~ 
(1.9koolr'Ol lllll'l l.8J•muioa) WIS obiierved iD early 
Juoe.. Tbi• coincided with the tira lpU tettJement 
recorded (fipre- 6), LDdicatinJ a prior re!ea4e or 
llUDdel· Fr0m mid·Juoo co tbc end of lbo awcly 
period in ~ Jv.&y. (be cooditioa iDde:J. at tbe: mariDI 
Bee wu ali1blly hiabcr &ban diolt at chc «JCUtol aite, 
poesibly refloctiq dmycd apawaiq at the maria&. 
Sucb a delay in ~a may rcsv.Jt from hi&b 
blcleria kwda, .. Ala:ptcd by Soott and Lawratoc. 
(1932), attboocb bacterial oow:iu wcro aoc obU:inod 
duri.:oa ow .. mplina: of these sites. 

C.OOditioo index i1 lcDowD IO underJO sca&OD&I 
variatioa.s Wb.icb rcftoct rcproductivo and 
pbysiolas;iW state (Walne, lt7'0; Trevallioa, 1971; 
do WU&, 1915). Tbc-. variatioal are coosldeted 
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Ttl>loS. ,.,_ ol ..Jeo la - _ ol....._ ..... Sbll Creot -- (M) md _, Creot 
-..1 (C)a- (ED - ...i,-. 4 LD = t.1e•·el0fmr1r: EJl - wl7 dpc:; I.• ripe; SP 
• ......-,:; ST • .-C). 

DAT!l ED R SP 

Somplo 
Size 

2·17·16 M J 100 
c a as 12 

J+l6 M s 100 
c • so lS 

).11"6 M I 100 
c l 100 

J.1'·16 M l so so 
c 4 15 lS 

•.S-86 M • 15 lS 
c • 100 

4-22·16 M J 67 )) 
c s 100 

S-6.f6 M • 7S lS 
c 1 SS LS 

S-2246 M I 100 
c 6 SJ 17 

6-3·16 M l 100 
c 100 

6· 11·16 M I 100 
c • lS lS 

7·1·16 M I JOO 
c I 100 
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T-6. Pa~ol ...... ia.dli -.o1-. 1:, I .... SbD en. Madm ()0 wl 
Mac:by Cn.t ~ (C) ...... (ED - _.., ... ,., r;LD • .... d&&lct: •A; ER • 
euly .. t • npe; SP • .,..,... ... ST • ...->. 

o ... ED LD ER R SP ST 

Somplo 
Size 

2·2?·16 M 19 94 6 
c 10 100 

S.+16 M 16 .. 19 
c 19 79 16 s 

J-1146 M IS fl 1 
c II )9 61 

J-2S·l6 M 11 6 42 52 
c 20 5 2S 10 

• ·l-16 M 21 5 t• 31 " s 
c 19 5 11 79 s 

• ·2246 M 21 96 4 
c 20 10 90 

S-446 M 19 16 .. 
c 16 6 94 

S.22·16 M 20 2l ., 20 10 
c 11 94 6 

6-J.16 M 21 2S ., 2S 
c 24 61 12 2 1 

6· 11·16 M 14 so ., 7 
c 21 41 2S 2S 

7·1·16 M 21 33 51 10 
c 20 so 20 30 
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nol'IDll wt bave beea. correll&ed wir.b .....,..al 
•"'- io autriml .....,. ml utiliulioG (W.m., 
1970; Trovallioa. 197l). Oaltaoff' (1964) iodk1•od 
that ..onaJ ft1!(:;h•1' iocil are ro1atcd eo nprocWctlvc 
.etivicy in tprinJ and llWnlOCt aod alycopo ~ 
in &II. l.n our ~y, WIOl'lal Ouctu1tM:mt hi. 
cooditioD indicell were elearly rdlled to the ltort,p 
aDd tdcuc of ptdal. imtcria1, u iodie1tod by 
~ ftl.lCUtM:m io the ~ lodcx 
"""""""' (Tlbk 7). 

ID OW' «udy, 1hcn: ~ to be DO subecsnrial 
di.ffercocc in cooditioo incSa bcN.~ cbc mariu llld 
ooottol sit.es. Low ooodirion ~ valoee Vt'elO 

rcoordcd at both aitca throqbout die study period 
(Fill""' 6). Altbouch hip vai ... (> 10) ,...,.Uy 
indicate t.bal oyacen are in • aood pby1lo~Jical 
eooditioa., low va11.1e41 do Q(l( nccessarlJy indiC1te pOOr 
health, bccautc oooditkm decreuet ...t.eoever tiu:ue 
is be. Spawnii:Ja., Cbeftfere., retulu in a ibort·ttn:n 
decreue; in eooilitioa.. A &oaa~nn decteue, 
~. my jndicaae strw from otbet 90W'Cell .111eh 
as pollutaaCI, hypoxia, or di1ICUO (Trev.Woo., 1971; 
Abbe and Sanden, 1988). While: oo wb&taoti.al 
diffcn!OCCJ in the: wuditioo of oysters from the 
marina and oontrol lites Vt'elO ~. it i.s po;w;ible 
that a loaier·W'rD sludy would have l'CYOIJod chronic: 
marit1a e.ffec:u. Continued tWdy mipt alto d 1;rify 
the uiuence or aoy rdati00$hip bet\\'Ocn &he hia:b 
lllOl'll!ity and die aeoen.IJy low c:OOl.litico -~ 
WIU$1 evidcoced at botb aite&. Newdl ( 198S) 
indicaud that MSX bu a dc~OU3 cff'ec;t oa 
feed.J.c.a ralel of oysters ud eui re111h in ~ 
condition index. Allhouab we made DO aue:mcw. to 
determine tbc: CU1.$1C of tho low cooditiaa. index values 
documented hero, it is llflPlllUlA that both umpli.n.g 
sites had eompan.bly low VaJliJCS, 

Benlhic l\facrofaunal and 
Sediment Composition Studies 

Methods 

Bcnthis M1wf11m1 

Macrofumal ~lei wcte collected quartuly 
(Febnwy. May, AuJUR aod November) dwi.ng 
1986, •t 1Q rmdomly aelcc&od aitca in both the 
m1rinl md ooatrol arcu using a O.OS•m1 Ponar gnb. 
After removal of a rmall subsample of &edimc:nt for 
1rain .UC ud cootamin•nta: analyw, each grab 
AmPlo was wubcd through • o.s~mm mcah siovc. 
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Organisms mainod on tho aicYc ww::re pRISICt'Yfld .in a 

-- - or 1091 furmalin Co< ~ 
IORina ud wooomic idoatific.uiocLin die Llbonklfy. 
sm.oo aDd bottom water tcaJpcrlhlmJ and atini.tic:s 
...... - at boch ..... -. ..cl> -line 
period tllln,g a H;ydtolab SutYeyor n water quality 
mostitoriq: iMltutDeftL 

Analy-.. of variance, applied to Joa:1cf'Cl'ID8formed 
da&a, were ucd to compani. 1DC1D au:mbeB of 
individul.l IU!ld spoc:ict bcCwClon marina «Dd OOQuoJ. 
aiiee durlo1 CKh flOUOll. Spec;ice: diversity (H'), 
iipcclc:s rithncN (SR) and CVCllDCSI or cquitabiltty(J') 
wore malyz.cd usin.c ccpati.oas from information 
thco<y (P;.Jou, 197S). Spocia divcnity wu 
meuum;l usiq Ibo Shan"°'\<' Weaver (onnula applied 
to pooled data &om ""lkatc oampJ .. , 

where e· ls lb& diversity in bit• of infomution per 
individual, 111d Pi = a.IN or the propontoa of die 
pooled amplo hdoaghlg to Ibo I" apeclu. Speclu 
riclmea was calwbtcd usina the fonnula: 

SR - S-1/lnN 

wbc:rc S ii lbc nu:mbc:r of apccies and loN ls the 
Da.hml lo1uitbm o(t.bc total numbct o( indi.vidwll1 or 
.U species in the pooled ampk.. Bvcnacu or 
«1.uitability, • mcuu.rc of bow evenly the total 
.aumbct of i.ndividwlh is diacn"butcd among the 
varioue lpCCies, WN mcasu.rcd by: 

1· = n·noa,s 

Clustct ..tysca (Boe&ch, tma) were wed to 
dcacribe similarities amoa1 samplln,a siLeS wilh 
teapeet to their spec:iet composition (normal anllysis) 
and timilaritiClll •ID()Qj: spociea witb retpeet 10 their 
dil5lributieos UDOOJ tho vsriOU1 sampling silcl 
(,ulverse uial.yN). The Bray c::wtis ( 1957) 1imilarity 
coef&k!m and ReJtiblctor1Ui1 c:lassi&c.tioa ataorilhm 
(jJ = -0.25) (Laace. and WiUia.mt, 1967) ~ u8ed 
co petfocm tha dusw anatyaec. Nodal analyaes WCf'6 

uaed. to U\tttpret the ruulu of the normal (site a10up) 
and invenie (specie. gtoup) eluttet acalyaea in teml!I 

of die clusic community ooacepu of conslatlcy and 
fidelity {Boelch. 19771). Nodal constuey ia a 
measute of bow consisteally tha membert or • 
p&rticuLtr .speciu JtoU:p OCCW" amoft& Iha collectiolu 
io • particular aite group. Nodal fidelity ii a meaNR 



T.W. 7. Avenae.., hei,.... (RT). ecwlilto.. .... (CJ) .. JC I .,,, 
_,,, ioda !GMIJ ..,..,...,. _ " ... -enc 
M.,.._ .., M.ecby C...t ClOMf'OI ....._ (• - IOtlll a at • of ___ ....,..). 

HT • Cl OMI 
(mm) 

COHTIIO~ SITE 

2-27-M H.10 1J 2.'° 0.90 
>-0<-M 97.n 1J 2.6' l . IJ 
J..11·16 '4.76 1J 2.9' •-" 
J•lJ.16 ... oo 1J 3.12 2.7S 
• .oa.16 19.44 1J 3.06 3.6$ 
4·%2·16 92.!16 2S J. IS 3.92 
S.o&·16 93.11 1J ).)6 3.!16 
S·7.1·16 89.!16 1J 2.S2 J.IO 
6-0J..16 8t.2A 2S 1.9' ).20 
6 ·17·16 91.48 2S 1. IS ).()4 
7-01·16 93.14 2S 2.)7 2.SO 
7·1S· l6 11.Sl 21 2.21 
7-29-16 1'.10 2• 2.'° 

MARJNASITB 

1·27-M ,._,. 
1J 2.7' 0.92 

3.()4.16 I0.10 2S 2.•S I.OS 
3· 11·16 86.44 2S 2.72 1. 12 
3·1J.16 10.2• 2S J.00 2.3) 
• -OS·l6 76.24 1J J.OS ) .00 
• ·22·16 84.38 21 l .77 ) .68 
S.o&46 79.90 20 3.29 l .71 
S·2246 llO.SO 22 2.S9 ) .48 
6-03·16 73.·68 1S 1.11 2.IJ 
6Cl746 7).20 10 2.71 ) ,7) 

7-0146 10.0S 20 2.S6 3.Jl 
7· U ·l6 Sl. ll IS 2.76 
7·29·'6 76.n 1l 2.S6 



o( Ibo .ie,... IO whiclo a panioWat _... poup ;. 
rtlltrided 10 a putieulat -.iJe. ~· Madleaaatical 
upreuiolui for chMe !«mt an pven. by aoe.cb. 
(19'77a). 

~ (by""""') o( aaod, sil• clay ...i 
calcium cubcm&c 1111CtO dcC4 •••i•wd for cedi tcdimcot 
sample """'& proccdw'ro dcecribod by Folk (1974). 
Sand fncriou were dry..aicvod usina a Ro-Gp 
mechanical 8babr, fiUod with 12 cnicu 1'9dcd in 
O.S-pbi ia'""alf.. for ddc:mJi:olriou of 111C1D ,,.U. 
size tlld «Utio1 oocfficic:otl. Total Clflanic carbon 
coo.tcot wu mcuurcd by inciocnbua a port1oD of 
c.:b llCdimm.t sample at SSO"C few cwo bourt u 
deocribed by Plumb (1981). 

Results and Discussion 

Sedimmtl Md HxdrocraphJ 

.... ...,. sampling dcpdla. ..nm,;,. .... -
w-ater t.cmperUures were n:mubbly .unilar at tho 
marina atld control si.ccs throvgbow llu: ICUdy period 
(Table 8). Depths nm.god from 4 to Sm ll bodl sitce 
and aafu:ailit.6 WCl12 coo.sistcnlfy in I.ho polybalinc to 
cuhali:oo rm1c. 'Bottom tempcnturce II both silcl 
were IO'WCl!t ia February and hia;he41t in AupM. 

The aedimeoa Sn.in aia compolitioo. WU DOC U 
similat beCwccn. sitce u ow initial 6cld obectvatioaa 
bad •llUa.gakd. The mariol lites c:ooompuscd • 
wider ranac of eodimcnt types, but "WeR perally 
muddier &ban ooatrol sik:S (Figure 7). MCllll 
pcrca:Wl.pl of silt, day, calcium carboute and coca1 
otaanic catboG were all hiaber at the mariu; 
however, well-tOIUld flOe tandl compriled the mjot 
MdimMt cornpooeot at bQCh marina and c:ootrol cites. 

Bmtbk Maqofauna 

Over the coune of four leUOOI, 421.9 
macroraunat oraanilm& repreactWDa t 92 spx:iea wcie 

oollecced u ch6 Slcull erect Marilla. Dwitla die 
same time period, 5921 itldividuals cepttaeatiaa 168 
spccica wcm collected at the. McKay Creek COCltrol 
aiie. 'The merao numbtt of itldividl&ak per 1r1b 
sample WU llipifican.tly grcattr (P<0.005) M lbc 
oonttol site tbul at the marina in winter and spring 
but not dwin1 the other two seuou (Fiprc 8). 'The 
mean number of apeeiec pet stab did not differ 
sipifKantly bt.twtien 1ius du.rina any aeuoc exoqic. 
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(all (Pipe 9); ...,_,.,, Ibo ..... - Ol lpOCi .. 

.... COMllMDtly h1aber al the marina dl.U'i:q all (out 

- (Tabla 9). Pooled di.....,. (H') ........... 
lllO bisbcr at tbo mui:oa due to boCh bi1bct speckw 
n.u- (SR) ...i blab« .. ..._ (1') valuea durina 
aU lll:mOOf e;tocpt fill, wbea &be evennesi1 CU41P'*Dl 

- .u.b~y blah« at Ibo - .... (Tobie 9). 

TUODOmie compolitioD of cha fw alJo differed 
bctwoeo marina and OOD.ttOl .... AJ tbe a:wim-. 
.,..,._ """""""' for Ibo ........ prnponioo or 
&oea1 abundanne io wia&er • tpriq and "'1UUDCr, but 
were.~ by molluab i11 fall (Fi.pre 10). Tbi• 
tarp autwnQ ~ bs aumben of l'DOlhWCI WU 
due, primarily, to a rapid tncttiU& lo the. abwldaace 
of a amall bivalve, Galeomimtacea A. whi.ch appcan 
co live commenu!Jy with the opbiuroid 
MjcropbjqoboJit gacjlljpa. Amphipnds rmbd 
IOCOCld in abwKlaoco .. 1bc. uwina in winier sod 
sprin1, but were OUlnalcod by molh&lb, opbiwoidl 
and oliaocbaetc. in • 1mmc:r IOd faU. 

At tho ooatrol 1lto., pol)'c:hactes compritcd th~ 
Lariat number or Wa-11 ia winter. JUmmer and 
(all, INC...,.. c.mpo..nly "'l'J.cod by ampbipOdt as 
t.bc dominant tu.on in spd.:q wbco. cbe pmmaridean 
ampbipod Ampc!jig J!l4i!I iocf'CNCld dnimatically in 
abundaoco (Fi.pre 11). The other" major tua dw 
accounted ror at lcut 51' of cl» lOt&I abuad.nco of 
orpoisms at tho <:OdUOI lite duritta one ot CMrO 

teUOaS were all CtU1tace&CS; thcao included i5opods, 
OllnlCOd6 and eumacecn1. Nooe of tbC6C ~ wu 
fN« dominaol al lbc maria.a. Somo~,.. have 

"'"-Chat ........ ....,...;ooa or po1,.- aod 
molh&sb, Ria.live '° ~ and otlwr 
CIV.IU<lelDs, may be i:oWcativc or poUutioo (LonJ aod 
Ch•pman, 19&5). Thia tbcuy is cooaistenJ witb lbc 
eleva&ed 1~• of tome PAHa in wlimcn.ts wl 
0)"'8rf collected from (be marica (w C.OOtamjnant.s 
aection); bow-ewer, OUt data are itlmfficiect to 
oondude (bat these is oec, ·· riJy a eausal relatioruhip 
becwoeo lbeae conwniunts attd tbo wOllOmic 
composition of the fauna. 

DiffettlOCU in species oompositioa. bdwoea 
marina Uld coatrol sites arc funbec elucidated by the 
teallu of out aonnal attd invenc dm&cr mal)'aca. A 
deodtogtam depicting the nine site groups generated 
by a oormal cluster analy1i.s abOWI that most <lOCtrol 
ailo u.mplcs (groups l throuah4) cluste:Rd ~ly 
from most marina amplell (groups 6 Chrougb 9). 
tcgatdlt:a& of sea&00 (Figure 12). There wcte-, 
bow8Y'et • lttolll eeatoMJ tn::ods U well. n.it WU 
patticula.tly evideat at tho COC1.ttol s:ieo wbctc, with 



,._ 
(• - :IA) 

'5 Silt 
(• - :IA) 

"Coy 
(o 0 :IA) 

"c.co' 
(• - :IA) 

S TOC 
(• - :IA) 

M"emOraio -c-r-oo> 
(0 •• - 24) 

Sort.ma 
c-flldeal 
(aod&.cdooj 
0, II - 2A) 

M ... Dq>ch 
(m. ll • 2.4) 

M<a-
SIJWly 
"'loo. a• 4) 

Range or Bottom 
Tempc!nluru 
('C • • - 4) 

'Fcbnary, l 916 
"Aucu11. 1916 
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MARlt!A CONTl\OL 

7LOi 2.1 87.1 .± l.S 

11.1±1.7 4.4 .±. 0.7 

1.2.1..t. 1.7 1.3 ±. 1.0 

S.1..±. t.O 1.2 i 0.4 

6.7 i 0.1 2.7i0.6 

2.<C - 2..9 c ..... i 2.J .-z.9 c...,.> 
2.S i 0.05 <- > 2. 7 .± 0.02 <- > 

0.2 • 0. 7 (rup) 0.3 . o.s (rup) 
o.s i 0.02 <- > 0.4.±0.04 <-> 

4.S .± 0.7 4.2j; 0.6 

Jl.9 .± 1.l 31.6 i 1.0 

11.5 .. 30.2' J4.I" - 29. 8" 



Pool M Poot M Pool.S 

lot11 I 1ndlvf d.Ml1 fot1t I SipKf n Sh.rrl:ln-w._,.- Olwnf ty CM') SpKf a lt i ttw.ff <•> E_.._ (J') 

"""" .. tentrol flleriN Cont NII Ker IN Control ,..,.,,.. Control "trfN Cont.rol 

Wi nter 1?5 \90\ "' , .. .... S.00 16,40 14.17 .... 0.74 

..,.,.,, ,.,, 
""' \~ .. '·" '"' 14.D 11.19 .. .,. o.ss 

- ... "" \0\ .. '·" "" 14.58 1Z. 4f .... 0.,.. 

111 I "" 6\6 "' 66 .... .... 11.112 10.1t 0.77 0.11 

N .. 



SEDIMENT SAMPLES 

• Win·ter 

MARINA • Spring 
• Summer 

• Fall 

d Winter 

CONTROL o Spring 
o Summer 
v Fall 

• 

SANDY 
MUD 

MUD 

.... ,,. 

Mud 

(sill/clay) 

Fi&W'1' 7. 

Sand 

• 

• 

••• 
• • 

• 0 

MUDDY 
SAND 

.{' 

0 

• 

75 

• 
SHELLY 
SAND 

~ 

SANDY 
SHELL HASH 

SAND/MUD/SHELL 

SHELLY 
MUD 

MUDDY 
SHELL HASH SHELL 

HASH 

., 
"' 



Marina 

Control Site

N.S.

26

N.S.

Figure 8. Mean number of macrofaunal organisms per grab sample (O.OSmt)
at the marina and control sites during each    season. (p =
probability values associated with significant differences between
sites model I ANOVA]; N.S. = no significant difference). 

http://mrl.cofc.edu//pdf/tr70s/Techreport74-3.pdf
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SIMM.ARITY 

••• ••• o.• 0.2 o.o - 0.2 -OA 

GROUP STATION S!ASOH 

1 

2 

3 

• 

7 

8 

--
·a 

Piauro 12. 

C003 
coot 
COOi 
coot 
C007 
COtO 

-Co/S'r 
C010 
C001 
coo• 
C003 
coo a 

CoO.­
eo10 
C001 
C007 
C003 
COOi 
MA01 

c~ 
C·OOe 
COOi 
C001 
C010 

~od'i""" 
MA01 

_.!!•QL 
MA08 
MAtO 
M.Aoe 

MAOO 
_!fAQL 

MA01 
MA03 
...... os 
MA10 
MAOI 
MA10 
MA07 
MA01 
MA03 
MA07 

---;;iA01 
MA01 
WA03 
MAO& 
MA10 
WAO• 

S'PA .. O -
Sl'ftlri!G 
SPA .. O 
SPA .. G ........ 
$PA .. Q 

••• ••• O.A 0..2 0.0 -o.z .... 
SMIL.ARrTY 

t>eodropm depittilla tbe f"llAllts of a notma1 du&et anatyail of all marina 
(MAOI 111to1>1b MAIO) md oll -rol sico (COOi thnlujb COIO) 
colkictiona. 



--....... .u.r&o.,.a. ..... .-....... . 
...... ,_ ... 11 ed ...... ,,. wl ,.._. .. - • ,.=.-:• ..... --.. ...... 
• ..ir.u.,.a.-...... - ..... -
-- k> cm. ................ co.ltOI .... 
Nev..u.1-. .,._oldie wiatec' IOd .U ol drie llpiq 
......... - ... -~, ... 9, 
niepectively) did form diacn=to rw11ibll1M la dlia 
blor&rdly. 

Aa iavaw cl__. .W)'lil o( .U II-. tpedet 
MtJda ocamd. io M leaa CWO coJi.cdoee ,..,,Pd 

21 ........ -{"Pl £• J). n.;,.--
_, -- ... caatrol ....... '"•m'Mf .,, 
- ....... ' ... 6doliq .....,_ O'i.- IJ~ s,.c:a. FC-. A # h.W ~ .,... ... ..... ....... .... ,.,. ............ ... 
cioDecml liUd)' <Cllli•x•ty K bodl ..... ,...,...,., ...... - ... ...... ,,,_ ........ -
collocled ,.;111 - ..- ""'i-7 " dis 
OODtrol li116 &bm at die marina. • evidmcecl by tbe 
~ blpor..,.. of_, ah!Wled by thi• 

-lol """" '""""I lile '""""' I lhtuup 5. M.., 
of tbw tpeeie9 (0.1., Stn!b!W1g laml!etj, 
Pmprippgepig Pwta. ffermNIPff; fillfqrW, 
Qlypj• Nlitari• wt AdeOcju ge•liQMle&t) ... 
co..idend eo be ellf)'IOpic w r = o.y baMbit • 
wicM variety of ._. .,.,.. ... .,. .... toll .. 

"OM!li' '• ol IS ..... ct , "'>v bt IM po1r-d 
• 1•• .-. oloelaer'--n. 5- ._ Middl.wl 

SOlldl A11..r 8ipts (Boeri. I~ Pol. md 
~ lfl.S; e.u-11111-. 1919~ 

$peciet l10Up B WU «1111J!M¥ ol low tpee:im 
lbac were tJOO.,_ty ooDeded .t the cOUrol ..... 

pu,;culo.ty dun., ....... ··-· ,_ "*'-&&lo occum:d ill.,.. dlllriu ~ ............. 
cNria1 !be ..,no., bw oot d&uiail Uf ocbtt MUCJG, 

nu. or ..,_ -"' (IM ioopod Cxllhu11 
lzurtwkl. tbe Ml'lpiUpod Ampeljp mrilU, aod die 
polyci1uele Ctrpmplle lrm!de' ....,. amoq di6 

--~- ...... -... ... ....., 
............... .rdliuoody (J'obl< 10; Plpo I•). 
NOie of ._ .... w CWI' .......... Iba 
-. ......... 1a_.i . .............. . 
Win _ ...... -.e. .~ ia .. clilc.ribucb 

,.;11o - .......... """ ............. la -
A. ............ bt ..,.;,. - llddiiy ...... 
_._ ............. (fipo 13~ Bodo /J,. imilli 
ud '- tgrgpte are iof...J Nbe ~. 
AmMlilCf DOiW. • sv.lpOOlioft!Nrfao. dtpc.il 
(oodec', typically Usbablta moWwn und 111btlt,.tet 
(Boulfl.eld, l_973), wbcrw, s;. l.QQN1l1, • tub­
IUrface •OOIW$)'0C' beJt• dcpolit foodct, ii f~y 
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U.Siar..eo...tity ... ~linst, 1974). no.di 
(1914) .. , , ...... .s;. .,, $ ...... of 
iq ,.,,..,,....,.,, .. .,.._.do'-w«in& ..................... --. ........ ,.._ 
Rlic( ~ wWcl. _, llllppOd oa.. tubicoiom 
- n.u_ ....................... oti;. 
W'"'' tad A- .xmiW-r •be llrictlyfotaaieolu. 
T1lil iii oonaialy en. for ~ ...ocilta of t . 
tpmpete w1 ""Wiik of ll*iel aroup B, Alicw 
eioyata. • wlJ .,........, biv"1ve tUt """''* by 
bywl datwll lO .. bottom ot ' · ..,..,..,, ... 
(Pox ..i a-. I.HS). 

lkM.,.-iD~c._.._..._-* 
It- .., -4 M'i•i•ew ..a. at hc6 a.._.. 
..tcomol ..._ c ... • st ipo4 d: · -•;n lillirl. .. 
llMlw Iillill. Jam - .. pal)', 111 

Mm FPMtti"" ' ri• Ht- t , 1M•m"= 
wl I AiiMwif -.ia). n-e 'l*ia eUiWeed 
_., ........ ...,. md low fidetily - oil ... 
a;roups. AaMlip M.11 Y men eurytopic wW. 
retpeet to Mdi-.11yp. than N coo,_. A. mrjlli. 

iallobitio& • "''""' or - ....,.., &om lino 
....i IO toilt,.lay (JloolReld, 1973). It bot W. -
c:bancUriDd .. aa 'appottuaiM•, dua t.o ittabilisy eo 
r.pidly (O)(:ni•def····ed ..a.u.u. (McCall, 19": 
N'llCWI wl n.a ' ; ' 19U). 'I'bd ampripod 
nho-....S • ,.t ia Ntedw ., ......... at boda lbe 
..... ... ocmtrol ... Ill ..... aldtcwo-- da 
......... ._ _.. .,.....M IMcoesrolliladllliq 
CID - (P".,.. 14). n. ; ' ..rtid pol)• t nr 
Mr.t:. 7M qlitg ;ztjs .iis eiwwty WjlOpie. 

w.bitiq -ti '• ,...-. fn:a. wdiw .-1 ID -CE'""'•· l"'J. nu_.. .... __ 
• • ·,_.ia.· Mm•!ft o( ill btmd diltn1'utiae in 
odJcr OC*1al. Uld ..w.rtn. NNtats (Pliad. wl 
&.bdUa. 1'80). '?be ctiM4opt«id pol)'dwl• 
l;jocbteto$nM g;ntl14yt, • i.nr...w tu.W.r 
wl II.....,~ dcipoait fwlcr, alao OCCUR in 
a wida variely of ........ ruPna from modiv.m 
...... mud(GW...., 19114). ~ ... ~ 
i. ow1aCJM WU ocwi•=1I)' an ....,.., Ill die. 
cc.rtail ... .. .. ... ..... n. depolit feeclilaa: 
....... Itllilt - iypioolly """"" la .... 
(Alitioa. 1974); ~-. lib_,. of ils ciaq r a r rs. 
I. lllW it problM)' .w. llO - ' -Mly ........ 
_, - (oucli . - ..... Sbll c..dt 
Mlriu) b7 vim. o( i11 ll.ia *II ud modi&d 
o;ilN!!¢11ibnndt till 8tnlctu.ra., whicb ccettoh; d:lo 
quamiiy of,_.,;.....,. .....n.i •oeria& Ibo DIUlllo 
caviiy <-, 111'14). Floolly, Lvmbrioeril lallliJ, 
UI infamal butrower aod DODsteJeclive depolh feeder 
(s..den et ol. , 1962), IJPkollJ lnbablts--, fiu 
dd muddy u.nd. l&a adaptablUty eo a brCl9d ruae or 
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Nodal conQocy Ind fidelity diasrw.rm ilhllt,.tlna tpeeies sroup!liee "°"" 
coinctdc:noet. Speeiel 1roupe and ti'° f:JCUP' were ,_...led. respective1y. by 
ill:veno Ind oonnal chaster 111&1-,-. 
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Figure 14.  of total   contributed by  of  at either
the marina (dotted line) or the control site (solid line). Only those accounting for

 of the total abundance of organisms at or both sites during one or more seasons
are shown.  

http://mrl.cofc.edu//pdf/tr70s/Techreport74-4.pdf


• 

--- ')'Pel _, upWa itl lielilat .....,.....,.. 
pauems at Ibo lll&dft& aod ooottol Iii.. 

Speclm aroup D wu chanctctbod by 1&1 bl&h to 
Vtrf his)a .,.,.,......,.y al both mariDI arid CIOO&tol lice. 
ill.,....,.. wl Wl. iU modcnlro to hip OOll•-cy in 
..... wl ill ...... 10lowooe-m7 ...... 

Dcilpie lbeit 1'11 "''· IMPaw, _,.. ~ ill 
poup D ....... .-.U:r .:we abnndw IC .. .nu. 
than at che coeuol *· ~ or tho 10 tu• iD 
&TOUP D ..,...,. amoo1 Ibo 1$ mott abundanc apocies ac 
the marina, wbcNU., oaly two or tbt 10 tu• woro 
amoq &ho 1$ lnOlll. abundant .lpflCiol al tbe OClllU"ol 
.U.(ToblolO). .._ ....... .....,ol ..... D( .... 
opaiiaoid M''f'!'Sbidn'U molliM. di. blvalw 
Gals :-ow A. die poe,. t '•DMD .. w1 an 
membtts ol .. ~ Otipt n ) wk • :a s*d tor 
2,_$,00'5 o( Iha total ..., ..... or CM'pni.-. 
collec* 11 che mariu. dut:iq ooo °' more MUOC11 

(Figure l.C). M]pmpNophpUsJIICilllma 11 • aeleceive 
deposit r...,., lhll p..r.n IUMly mud ,..11...,,. 
t:00Wnin1 lltae UD011DC1 or orauk matt« 
(ZinuPW"f j••• el .t_, 19U). 1'IU,s patSen ii ....,.;dMf _._ .. ,...,_.._ ...... -.-. 
_.,...,.,. ...... 90 be ,., M« wl ......... 1A IOCal 
otpdc: carboa MQW1 , than: .. die cmbol Ii.• (fable 
8). Gal«lmrmtlela A my be aynoa,....,w widt. Pm 
aod Ruppott'• (191.5) Myael!t tp. C, • tmlll bi.valvo 
that Uv. c:o._....117 witb M,. 1rteilllQM. attatbcd '° Iha opkiuroLd's amis. In lhJ1 1tlady, 
Ch)Mrft!!!4W* A atw.ys co-oocvred witb M,. 
mctltiw and * ebrwhM- iacl ''d ....,, ia 
......... and fall .... ~ o( M- ,,..11;­
ioawod, an.it.,... ,,....,uy. 

Speci• 1ftM*P 6 mcluded four lp(Citl tbat were 
biahly Wibful &o • small &f'OUP of llllOlllAlol.ll 
coll«:ciooa: from bolb th& ma.rioa ud control aitfll 
(slie frOUp S), ,,.. specie. WU. DCYClt abutldMt at 
eiJber Iii* ad ibowed DO deu plllttll of d.i.Mftbutiml 
'Nim rt:llp«'4. .,, dtbet ate or --.. 

SpocMo - f _. .... or m.-* thM 
ahibiced • hip ca.,,_ or fidelity'° cooltOI tif.el in 
winter (&I.ta 1roup 3). 'l'be# included lhl Nbicol.ou. 
p<>Jychaete Qwcol1 fut!fonn!t, wbich bu hem abown '° prefer sandier ~ (Flint Uld R•balai.t,, 
1980). llJcla u tboM dunclerittie or tM C06ttOI lite 
io llals omdy. o,... F obo ioduded 1ho uopti;pocl 
llgriella tlrg•llg wWcla ti¥el 00 r ny ia 
cubes o( .. -"'=;d pot.rca-- Qxrsm.fl• 
kmnpta, a couciftMal or spor;ieis poup 8.. Ullhb ic. 
bolt. wbicb wu talen IA colkdiou i:brou:11Miut Che 
year, L. ctymrocll• occun'9d only in wi.nlA!r. lhw: 
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apleie.111 iu •JDllll!ll' 10 a dit:Jer.l spec* poup 
cllAncoorilOld by - ficlolily. 

Speci• ttoape 0 wl H iDCluded ..ve...t 
infroqum&Jy ........ nin. lplCi• tbld., lib lfOClp 8 
....... ~ DO doat ,.U..0 or djml'h;0- with 
,....,_. eo _,_. aia or-. 

Spec;. - I wu clloncUrilOld by HI lliP 
1-lor._.wqmd ficlolJly.__........,... 
coUOCloll ;. lpria1 (li1a ,......, 9). s-ni or -
-"" <•·•·· tho ampblpodo Slc!M!!bno &.oraiw, 
Cgcpphiym wcberusicum. I>glkhislla apcgdjcyl\11;, 
Bqbtplna tpjpoM ud 'M'hw ltl'l""Etba) are 
•••• Nl)' ..,,..;,wi wi6i or-- "'* or ftoaci11 
- ,w.a....s -i-. 1913; ,_ .... 
lt..,.m.. l.HS). IDOll of wbiQ are .,... .... WWW 

--of .... stull c- Mvloa. 

Spooi.ol pvup 1 included ~ l)*tiea U..t WC~ 
ailhor more frequeiatly eolleccod or moro • b\lod.aot al 
tM awl&. tbaa ai the ooeln>l li1a chuin,J: aoe or moro 
-- lbe q>ifwl •qilolpocl Copm!t ogoilfln 
....... ~ aamericld .....,;,.... at (be, Sbll 
en.k Maricia in~. ~-. Jl,2AS ol lhll 
tolAI .,=._ or a.,.._, coU.:led a1 the rmtW 

-· ..... oomplio1 plriod (Tlhl• 10; F1iun 14). 
TM .._nc-of k- oqyiljbn declioed ill lpric1 wt 
remained low throut:bout dtt •unmtt aod faU. Olin• 
(1917) °"""'"" • limfl.v ,,...,.....,.. " .... 
Dowlll&own Marilla ill BMUf0r1, bib C.rolim, uid 
aun"lMed lhe popiJaW diecliM ot C. eqmlibrt _, 

- - <P-"'"-11 •'"Floifo'11 IO -.......od 
,. ...... cnieridw wida dii8 wnval ol ~\1'9 
-olAu..tic- C....lla-lj!gU. 
1*ll coUecced rrom ... .,._, aJpe. ...,...., 
bydroldt, btymao1, llcyonariao coral.a and ucidl:an1 
(M.C.io, 196&: Cain&. 1971). lo South Cuolhu, c. 
tqpilibo OCCUr9 abuod&otly ia Dume:ro&IS babltaia. 
iadladi111 O)'CIU rtds, Oo.tio.s dac:b. pilln1• ud 

...U.(Foa...S~.1915). ---­

.. l'Olllp J Ml (I CW!Jy wdafed widt Jiielll, 
rocta. ocber' bani ~ Ot wi~ cbe Un~ 
wl a.IJM ~ oa lboM ..me.. ii.- spec:'­
ifliclllde tbe opbiuroids Axiotn•llM IQuamal\!I and 
HcmioboU1 cJoant1: tho blvalYe Spbm!• an1fllc111i1: 
tho 1NUopodl Prrt:QC;JlbMJ Iillma aod CofloMKbia 
IWlll: UICI !he pol,.._. E!QC!I!! diS!!1 (Peui-. 
1963; , ...... Rappon. 1915). 

Sf>ocioo - IC .... ,,. .... - r.ldil)' '° 
collecciou cat.ca. iD wia&« rrom "'°"' cbo muiaia ... 
cootn>a Ua(alCCJfWPI 3, S, Md 6). NcvcnbclcM, 
two of lbw tpeicle1 (lho w puty Blnil!& unifoani1 



wl .. hilullkrid ampbipod ''"'eeJuj•epietmwe) ...... ""°"""" mly .. tho ........ .... &llilla 
rmjfuapjl Im bocm. ~ u a commm w.bitlml 
o( pro&ec&ed ......._, c:reeb ad WIDIM (Fm wl 
~ 1985), wbilo I!,. ._ "' frequmdy 
colloctod in modi·• fiDe .... from diallow .... , 
"' >50 m dopdlO (Boulfiolcl, 1m). 

s~ poup L wu bi,Wy ccm111111 UllCla£ tmd 
WthNl to, comro1 .u. ..,,.,- oolhc:eod m f.aU cmo 
&fOUP 4). Sewn! of ,_ ..,..U., iDdad;q tho 
ampbipod Sm;bslisliem •mgjcwpgm. tbo ~ 
CJs!MPi• Dliul ml lllo 1......,...S Tm!n 
dj,SQC1ta. Mn DOVcr ool1eculd at Ibo mariila. All of 
ctic., sped• vo rdativoly -.OCopjc witb reepect 10 
oed ..... typo,-. .... , ID llae., ....sdy -
a10o1 ...,.._, -boo 0t ID cnob ml .....i. 
(Booofidd. 1m; w..ii.,, 1979; Pox ...s ~. 
1985). At ,_ - or ,_ -""· CVclNPU 
l'.ldmll, alto ieodt. 10 be more •buodtot iD hi.ably 
saline, well--OX)',_.udwaten (Modlin and Dudelu, 
1987). 

Spociof lf'OUP M wu biahJy raich.NI co mari8I 
titet iA winter (si&o pvup 4), wl ~ ot tbme 
opeclol (tho ...,,iu,,... l&mbot l1llilhl Md 
Corpphium ecuNm; die opbilll'Oid Opbjostirix 
IDIUl•tl• wl the bololhuriaa Qnnwri• pqJ!ihmimi> 
OCClJtTod .... , .. .... ........ Boch I. l1llilhl Md J;. 
lliitWll an oommoaty found i.:n cutrall-cwepl atW 

on piliD1.. wall&, no.tins docb ud OJ'8I« ree& 
(lloodicld, J.m; Fox Md Ruppert, 1985). 
Ophjgthrix tNH!•se i.I a1ao U10Ci11cc1 with abdl • 
odlct bud ~. while k· pq!cbmiqa typically 
oocun in msad (Dcichrmnn, 1930). 

Specioo - N Md 0...,.. cbanct«i>od by 
tbeit hi ah fiddir,. IO •unmer &Dd fall coUecciou from 
the rn&riu (aita 1roup 8). Some or lboM 1peeiea atD 

dotdy auoc:ilt.cd with bard 111bltNtel ( •. •·. tbo 
ICOtChDd awwJ Bnteb.idcQtct mlllMI aod tbo 
camiVOtoUI polyc:bldo Parp•jti1 IQCCipy), 'llrhile 
olhctl OOCW' ill a variety of subctta&es rutaina from 
Jlftd to cilt/clay (•·I·· tho camivotowl ICalb worm 
Scbepejajs 1p. and the tlNd .WI Nmenus Ym&). 
Rhoads (1974) obletved tlw N1g1 riU! app., whicb 
are noa-«Joctive ~t fcoclcd, aue able to OOOl:rOI 
Ibo quamit)' of dctriru cotcrin1 tbc UllAlle cavit)' b)' 
mcuia of an a.tcmibao probolcl1 or inbllanc aipbon. 
This WOl.lld 1CCm to bo a bi1bly adaptive nit for a 
speci• inblbttina muddy cavitoe1.mCOt1 IUCb .. a ....... ....._ 
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Chm ~y coaltlDt amoq my of lbo lito 

-· admty _...,..,..,.sud Tww. biPJy 
faillWI ., .. , ... - c...... 7 ...i 9, 
tl!lllp8CtivelJ,}. Dw lWO l'oap9 inclucW .wnJ 
--dlot--OGlyottbomuioa.-. 
ti... wrn rwo ~ pol~ (Amphjqite 
W ud 1'bcrkep ""'w' "'1aich t)'pii;:aU.y inhabU 
tubc9 '"echod to Mrd ..._ (Xrirz.!cr, 19&4) wt 
• _,.,... (eodiq bivWvo ™l!X!!lll 1p.) chat ii 
~y llllo to ..Mw in auddy hahitaA u a 
~ of i&I IDOdifiod lamclh"bnncb ltmCtlilte 
lbot-lllo-ofportioulalo ............. 
its moollo cavity (Rhoo4e, 1974). 

n.. - lbot ....... Crom - ,...... 
wl)'• ,...,,_. that Nmeot typo w1 the 
proximl•)' of bard llUbltrWo -wc-r to dccermino _,. 
of Iha qualitative aod quantilllive ditrereocet in 
tipecict compo.itioa borwoea Ibo 1DllJ:ina llld cootro1 
.i.... n.. hlp.r ,,.._..,. or oiltlolay at 111o 
imrinl. flOealf to bavo favored lbe oceuacoco o! 
tafauoal burrowon (e.J., opbiuroida aad 
oU~) over iof1•ml rube-dwellen (e.J:., 
Nb;,oj°"' polychMleo ml ._iiocid amp!Upodl). 
wbctou. tho laHct wi:tO IDOf'O #buqchnt " tho -.dicr 
CODtrol Ato (Tablo 11). Trophic modo wu timilatly 
affeculd by WH'Wmt lype. AltbouJb depo.it 'aedla.s 
wu the pretbnin-nr tropbk mode at bocb ll:iteJ, 
~ IW'p"bl£oo feedcrt ~ telllricted to their 
dltattlN&ion to the COCl.ltOI lite. nw. epeeicis 
-1Y lode tho ~oaical aod bebavlot>I 
ttait1 that. allow certam •"lp'U«ioo fcedina bival\'1111 
(&.a .• MKOIDI wl Illlill spp.) to occupy awddler 
babttab by C001taUin1 their politioo in tbo tedimen1 

""" 1heir iDlalc• or pot!lculote ""'"'" n. d""""ty 
ia todimav aype bcrweea Ibo marim and ooatrol Aw 
may simply be a t\mttioa of natunl varlabiliiy; 
bowe<ver, ii i. coooei\lab~ llw tbo ClUTal1 ~mo a! 

tho mariaa ha beeo su.ffidead)' al&erod by tbe 
prwe or pilin1•. docb w1 ocher- pbylical 
llt'Oc:tuta to have telldted iD ilicftlQeC1 sl.Jwioo and, 
comequt0tl)', muddjer eedimecaa in compariJca to tbe 
COCl.ttol li16. Uofortwlately. the ............... of u)' 
ht•l!ne. data fot tho Stull Cteek lite prior to 
coascnictioo of tbo mariAll ptecludell a defuUtive 
UlaWCI" to thit quottioo. 

Allboup =Wa opocia .. , be cf!..Uvdy 
ad.Wed from tho marina by Ibo fincf" «idimcoll 
dlctc. tho hiabor CUICalb'atioo. of orpnic tmttcr may 
ba\le cootn"'tn.ucd to Che srcatet abundance of cettaio 
depocil feedets, tueh .. oliphaeca aod ophiuroW . 
Funhennoni, tM hi1ber proportloo of ahell hub., as 
well ti the ptwe of noe.tin.1 doclca: aod pilillp, bu 



37 

T.w. II. PnA . ,....,""•"""'-• .. - ,_.t)'Jlic:9I t ti•~= ;j1dl:17-='oliM _ _. ... ...,. ......... ----
DOllllWIT SPECIES" 

Rink l>V Prtckmln1nt Position Jn 
AbLIJQllK:a fllt:dlDlil lX12C tbe ~tdllmDl T1olc1I 

Sf!:"ES n c SF PF c lnB In! Ee SubstrlH 

I . Aa.111:.tl ,. 1· x x t I ne llftd..lllld 
llill.UI I U 

1• atlDCN1!"8J;ICJilS ,. 2· x x x """· -QQll•tus CP> 
J. '--llKI 61 ,. x I C01rlt1fd. sand 

~Ctllll CAI 
•· ~ltbl.CI v •• x I coer~ . -Mtw)Ckl (J) 

>. L..,1ncrl1 •• 5' x x coer1e • ,.,,., -
.UDILl.l Ip I Hncl 

• • llill:Olllll 69 6' x t I nt1JdclY sand 
IQCQUlttl (P) 

' · 111 11101 5• 1· x x t1nC1 
Willi Ill 

1• Glle-..tKU A 1· 75 •• ... hOlt IDtClts 
Ill 

•. ntdl••tm 2· •• I I """· ....,_ 
u111amlr:m11 «P> 

011-t> 6' lO I I -·-~ 

1• • JblcD IOO. f Pl •• 15 x x sand. - sand 

11
' 111,C&:IQblODFDll:i 9' 6• 

ACKl lllN COJ 
x x •""11 ..... 

11' f,,IQi:rJ 11 10· x x HISlle orpnlSlllS. ovster 
CSIJI l lbra lA• re-era. OOCks. olttngs 

11
' ACl,llk:I 12 12' x I ...,, llnd·llUll 

(J:IRl l 11 IPI 
16' Al J AQOI tbuS 1•· 140 x x comonl y concealed c"""'r 

sp•=tus CO> 1tont1. shells. Soeallttd> 

ft • ftlrlna c • eontrol SF • S.S-1IC11 F...,.r OF • llooollt f eeotr t • tamhort 
lnl • lnfaNI lutrowr lnl • Int am I Jtmt,.dli!fl ler £o • Col fMNI 
• SOt<:les «CCU'ltlno for ,!S.001 or tht total ltlwldince at either 1lte CU'lno °"'or mre 

MllOftS, A • aitllhlood1 •• blv1tve1 I • llOOOd• 0 • OOhlurold • , • DOIYtNete. 
•• "*Y tttd on food oar-tltl~l on OCJhlurold arm 
••• Comtnsal • I th n... arac:: 1111• 

l •IU ll• ( lff1> 

2.CltMrt (IMf.> 

>· t&e• fl•l• (lt1J) 

'·rr•11•••~t'I flt4>): r .... .... .,,,. n c1t1>> 
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....u..i iD - ...........,.. camplcDty .... 
eoo....,dy, a Jf'llllCcr divcnit)' of~ .-ilo ud 
mocile ep•..i tpOCioJ Ihm .. tk ccm:rol siao. nu. 
~ ia DOt tutpdaiq wl, ill face, bu been 
- ..,. - ............ wdl (l<WJO .. 
al., 1971; Caine, 1987). Bvidmce ..,...... dm 
-I ~... . . . ....... 

6 -ma o•••••••bel ..,. ....... .. ._.. 
ICetioet• fot filb, from fticb moUl9 epi.f':iwu aro 
puod (Caine, 1917). Mdi6oaally, Ibo fouliq 
W&WUklitiet, dieiDlelWll. may ..ve u an. impon.t 
food -. patlculotly for juveaila filb (!<a ... " 
al.. 1973). 11-o juven.il& •t.at• Nb may, iD tu.ro., .....,. ,.- ...-. or..,... filb to a........._ 
Dclpho U.- pot.eatially beoeficial d'fectl, thae cm 
bo w .tvw ODViroameolaJ implcll M90C:jt.ted 

will> hij:b dauilieo off.....,.,...,_ iD -.a. 
Amons lhao an. roduood diNOlved oxya- level• u 
I ooa.eequmco of OO~W!-)' ~lb retplntioD ntel 
and tbe ~ of toi.ic •w.r.nc- "4licb 
1111)' become COllOllGUaled Ua 1'1CCf!Mvdy hi&hct 
levela of &he food c:haill (Nixoo ec al. 1973; Matcu 
aod Stobs, 1985). 

Whi&o tbci beallUc <»G'ft!"llity at tbe Stull Creek 
Mui:u is JcoerAlly typical Of elhll.riDO com,,.,1nj(iee 

elteWbere ia $ouib Cuolilla, the lower llbnnd•DC* of 
eertala poUulioll-teelilive ~ may be UldicaUve 
of t0me ..,_ of mvinwtmMlll deanidatioa. la 
..-. lboolhM:olouspolychleteS!Jjocbl$Rlm!I 
oc:ullhll wu tM•itt•dy ._ •mttw •I tbe muina 
than at the ·COOlt'OI .eile. delpite U. well4oct11!W!kld 
ewytcpiam widi n.poct to aodigwint typo. Thil 
~ - _,bilily to Ibo ......., .,.;. 
effects of number 6 Nd oil bu boea dcmoDatmcd i:a 
Ibo lobonloty (Ryluld, 1973), .... CJ!u'bilOd • 
dnatie d«:liM in abuWnco in. rcspouc to aa. oil .,,ru 
iD tb6 lowet Y od: Rivu, Vifainia (Bcadct et al. 
1974). ,._ IUldiDI• - - Ibo ...... 
abuDdlncc of ~. ocula™' at tbo muina may bo 
td&ted to (be llOllDC'Wbal rupcr OODCCGtntioDI of 
certaill pettolewn-dcrivcd aromatic hyd:rocuboos 
fouod in the ledimcDU: tbcto (w Coa.t1miunts 
lflCl~). 

Tbe ~ aboadtftM Of Cf!ntyeeM, Ind the 
!Uglier - of <apilellid poly.m.... ..i 
oli1ocbvtea Ill tho auuiu, 1111,y bo twtbcr iodfcati(lrQ 
of some •.insidioul alteratiOCL of the clhWiM 
c:oviroomc:ot• u ct.;:ribed by Ock1m (1970). Sewn) 

racarcbcn btve obeervecl that orpaio eoricluneaot of 
lbo -'i,,,,..,q (0.1.. from ..,..._IO or pulp nu11 
efflumta) may raull in higher abiuadwDCet of certain 
pollulioa-tolennt or •oppommiatic• lpfda, 
par!icWatlycapitdlid poly-.a, wlulc-apocia 
I.hat are \IMblo IO uulia tbo additioul. food supply 

3! 

becom: propeelivoly nro or cta.ppe.r oatirely 

<Pw- ..i 1-,, 1978; Oray wl --· 
1911:1; ,__ " a1., 1983: Ryu, 1HSa; ~ " 
.... 1986; ---1917). n- fiDdiD&t 
aro .......,,;..,, wida lbe f'fllUltt of ow .cud)'. 

°" oho - ...... pollWioo ........... from Ibo 
odditioo of .....,. - .... - - to be 
..,.a..ly - wida ..,..... divcoicy, ... 
-- • kw poltutioo-&o&rnnt ~ mcr- in 
•edenc. u tboy do ill aw of orpa.ic mdd:uncat., 

bul - boo .... Ibo .m.ity of - -­
RIUJ.11 io a overall d«lino in cbo number of lpOCia 
..-(llyu 198Sb, 1986). "' '""-,.. divcnicy 
valw wero cowi,._dy Ingber It tho marina &baa. ac 
the coouol aikl, Ai noced aboYe, tllil WU wteJ.y a 
~ of the additioDll babillt providod by 
Jlhyaical ~•I tba nwioa . N~--' the 
hip. llpOCi• ricbnci9 • tho marina llUgatl lbat 
bol.vy mceu. nch .. copper. lead, ot tributyltio. atO 

not JX1*0l in .ufficieot cooc:eotraOom to bavc 
~)' affeetod tb&~ty tttuenare of beo1hic ............ ....... 

IA • QD!Nry, Ol.lt atudy providea cvidcoco Cot • 
variety of comownity rurpouc1 to llO'fCtal 
covi.rnnmcnt.11 Cacton ~ 110CCD to bo ~tued to I.be 
prcec:ooo of cbo llllliu. 'Ibolo faicton bdudo I) 
amddic:r ..ctj,,.,.,1•, which m1y bo • Noction of 

- bydmanl>l>y; 2) bani ... - provided by 
docb amd pllio1a; 3) _.-.1e orpajo ...n.iu-.of 
lbe llOdi.ments; ud 4) pclllible coatamitwjon of tbo 
..ctjmm«• "7 petrolcum-cScrivcd hyclro<:arbou. 
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Appcodlx 2. Hydrosr•phlc data collected l n conjunctton vtth the oyater apat 
recrvtt .. nt atudt••· A.11 .. aaure .. nca vere t•le.n fra. near •urface 
vacera . 

Date Location T••P•r•t:ure c•c> Sa llnlty ( 0 /oo) 

02 · 1J ·l6 ••rlna 11 29 
02-20-16 control 15 JO 

OJ.05·16 ••rlna lJ Jl 
OJ.05·16 control 1) JO 

0)·25·16 •arina 17 )0 
OJ-25-16 control 17 28 

04·01-16 ••rina 24 26 
0•·08·16 control 21 29 

0•·22•86 aarlna 23 32 
0•·22·16 control 20 31 

05·06·16 aarlna 26 31 
05·06-16 control 24 32 

05·20·16 aar ln• 21 JO 
05·20-86 control 25 Jl 

05-22-16 ••rlna 25 )2 
05·22-86 concrol 25 JO 

06·01-16 ••t't.n a 28 21 
06-0J-16 control 21 26 

06-17·86 marina 30 30 
06·17·86 control 29 JO 

07 - 01-86 aarina 30 JO 
07·01·86 concro\ Jl 

07·15·86 ••r ln• Jl Jl 
07·15-16 control 29 J2 

07-29-86 aarl na Jl J) 
07·29·16 control Jl J) 

01 · 05·16 aarina JO J2 
01 · 05· 16 control JO JJ 

09 ·02 · 16 aarlna 25 Jl 
09-02- 16 control 26 Jl 
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Appendix 2. Continued. 

Date Loe• ti on Teapet•ture (OC) Sallnlty ( 0 /oo) 

09-16-86 •arln• 29 32 
09-16-86 control 30 31 

10-01-86 ••rina 30 )1 
10-01-86 control 29 29 

11-06 -86 ••rina 21 35 
11-06-86 control 21 34 

12-05-86 ••tlna 16 33 
12 -05 -86 control 14 33 

02-l8 - 87 ••rlna 11 26 
02-18 -87 control 11 28 
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Appendix 3. Species groups generated by an i nverse cluster analyaie of 
macrofauna collected in grab sa•ples fro• aarttu and control 
sites (Alli • aiaphipod; An • ane90ne; As • a•cidian; 8 • bivalve; 
C • cuaacean; D • decapod; C • ga•tropod; H • holothurian; 
l • isopod; H - .y•id; ff • neaertean; Oc • octocoral; Op • 
ophiuroid; P • polychaeta). 

Group A Croup D 

Holaula aanhactensia (As) 
Lemboa unicornis (Am) 
Erichthoniua bra1ilien1is {Aa) 
Strebloapio benedlcti (P) 
Paraprtonoapto p l.n.n.ata (P) 
Heteroaastua filiforais (P) 
Eteone heteropoda (P) 
Oxyurost1lia smith! (C) 
Lyonaia hyalina (8) 
Carapus t ubulilris (Aa) 
Phoronida 
Scoloploa rubra (P) 
Glycinde aolitaria (P) 
Acteocina canalicul ata (G) 
OatrilCOd A 

Croup B 

Cyathur• burbanckt (I) 
Alilpellsca verrilli (Am) 
Clymanella torquata (P) 
Al tgena elevaca (8) 

Croup C 

Telllna texan~ (8) 
Madlo•a•cus caliCorniensis (P) 
Spiochaetopterus oculatus (PJ 
Lumbrineris tenuis (P) 
Ampellsca abdita (Am) 

Astyria lunllta (C) 
Tagelua dtvisue (B) 
Artcidea fragi l!s (P) 
Dtopacra cuprea CP) 
Ostracod B 
Clycera. aa.er!c.ana (P) 
Microphiopholia gracilliaa (Op) 
Caleommatacea A (8) 
Ol!gochaeta 
Tharyx ap. (P) 

Croup E 

Mulinia lateralis (B) 
Drilonereis longa (P) 
Abraaequalis ( B) 
Clycera ap. (P) 

Croup F 

Amphiporus bioculacu.s ( N) 
Owenta fuslforaia (P) 
Ampellsca sp. (Alll) 
Lumbr1nerts $p. (P) 
Listrtella cly-.ene llae (A•) 
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Appendix 3. Continued. 

Croup C Croup J 

Opbturotdaa (undat.) 
l'urrldaa I (C) 
lfn.etoda 
Polyodontaa luetna (P) 
L•etocbal.a aarratorbtt.a (0) 
Solan •trtdta (I) 
Cirraculid•• (P) 

Croup H 

Clrcara •P· A (P) 
Phyllodoca aroenl.and tca (P) 
Lattoacoloploa •P· (P) 
Capitalla caelt•t• (P) 
Sptonidaa 
Luaibrtnart1 iapattens (P) 
Aapaltaca ••dorua (All) 
Polxdora cornuta (P) 
Lratanop1t1 ~ ( All) 

Croup I 

Merei1 1uccin•• (P) 
St•nothoe geor·1lana (A•) 
Corophlu• ach•ruaicum (A•) 
JCeraia IP• (P) 
Eobrol1u1 aplnoaua (Am) 
Dulichiella apeendl cul ata (All) 
La•bo• hxpacantha {A• ) 
L-aitotcoloplo• fr3gtlts (P) 

Oarrid•• •lphaeroetrt.a (D) 
Podarkeop•t• la•tfu•ctn.a (P) 
C.prell• •9utllbr• (Aa) 
Rar.othoe •P· (P) 
~1nathu1 agua .. tu.a (Op) 
Sehenia anttll•n•i• (I) 
Prraocrthara pltcoaa (C) 
Nucula eroxl .. {C) 
Drilonerata .. ana (P) 
NotQ .. atua latartceua (P) 
Pinnix• •P· (D) 
He1111pholi• alonaata (Op) 
Ne111erttnae 
Exogon• diaper (P) 
Bat•• catharlnanata (All) 
X.nthid•• co) 
Coatoan1chta !!!.!! (C) 

Croup l 

h.nilla reniforat.1 (Oc:) 
Pelecypod1 
Corophtu. •P· A (Am) 
Polydora vtibatarl (P) 
08tracod• 
HeterO.Y!l• to.-.oaa (H) 
lhepoxxnlua •pl-atO•ul (All) 
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Appendix J. Continued. 

Croup t. Croup Q 

Artcld•• auactca (P) 
Arte ld•• ap. (P) 
Ll1trl•lla \arnardt (All) 
Leucon ••rte.anus (C) 
O.tracoda 
Sxncheltdtuai a .. rtcanu. (Aa) 
Cxclaapla ••rian• (C) 
Turbonll-1• int•rtupta (C) 
Terabra dlaloc•t• (C) 

Croup H 

Corophiu• acutua (A•) 
Sipuncula 
t..ucothoa aplntcarpa (Aa) 
Lol&la .. duaa (P) 
2ih1othr1• anau.lata (Op) 

cwrla pulcherr.U.. (H) 
~. -ltht (Aa) 

Solenld•• (I) 
Portuaua albbeall (D) 
"'9phturtdae (Op) 
Terebelltdae (P) 
"••••~lua vlbax (C) 

Croup 0 

Brachidont•• axustus (B) 
Paranaitta •p•cloaa (P) 
Sthenel&La IP· (P) 

Cr·oue P 

Elal.OPUI l•via ("9) 
Polydora 1oclalla (P) 
Polycha•t• (undat. ) 
lurypanoeeua depre11ua (D} 

Panop!UI harbatil (D) 
Pl•t• 9u.edrllo~ta (P) 
Odont.oarllta Culaurau (P) 
Sylll• aracllla (P) 
Schlato .. rinaoa rudolphi (P) 
Arabella tricolor (P) 
Sabella •icrophthlil.Ju (P) 
Lepidonotua aublavta (P) 
Paracapralla tanula (All) 
Soballarta vulaarta (P) 

Croup R 

Amphtodla trxchna (Op) 
Harphx1a 1an1ulnaa (P) 
Oetr1cod C 
Corbula ap. ( I) 
Cartnoee:lla lactaa (") 
Actiniarla A (An) 
Piro.ta roberti (P) 

Cr04.lp S 

Ci.atanid•• 1ouldlt (P) 
tt..co.. •P· (I) 
Th.alepu• aeto1ua (P) 
Trachrpenaeu1 con1trictua (D) 

Croup T 

£.dote• 11ont_o•• (1) 
Amehlt~tt• ornata (P) 
Neopanop• ••xt (o) 
Epitonlu• anaulatu• (C) 

Croup U 

Mudlbranehta 
£eitonlum .ultiatriatua (C) 
Corophtu. ap. (Am) 
Zraon ... rt•• •irt•c•t:La (W) 
Latreutaa p!fYVlu• (D) 
Paf"Ytluctna .... 1ttllna.a t.a ( I) 
Nar,•1• arazt (P) 
Th•rz~ annuloaua (P) 
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