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Recent declines in eastern oyster (Crassas trea virginica) reefs in the Indian River Lugoon, FL 
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Introdrrction & Objectives Recruitment and Juvenile Survival of Crassostrea

Li降‐History of Crassοv″ αガぞれたα
Fcrt‖izaHon is cxlcmal in frrr∬ぃ,躍d yF昭筋rtrrri n村1lons orcどどs arc rcに■、cd in thc walcr,
whcrc`hcy arc rcrtthzcd and dcvcl(,p into vc‖LPcr iarvac Grcど■rl〔〕us iarvac thcn movc with
the cuncnts for appft)ximatcly 3 wccks bcfore auaching lo shclls of

Nunrber of Reefs wlth Dead ln Reef Dimensions 作臨 静
Data collection In the field:

r Wcks arc shom in diffcrcnt colors
. Oystcr rccruits = oJrn circles, X =
. Blrnaclcs = clored circles
(Balunus ehumeus, B.
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Our goal is ttr dctcrminc ifintcrlidrt rccfs ofthc commcrcirlly imponant oystcr C(l$ ottrea virginic.t nrc dcclining almg
lhcc0stcolsto[ccnlnlFlorida. wcarccuncnllyuntlcnrkingtw(]arcrsofrcsrrchthatmaypositivclycorrclatciny
dcclincto.incrorcsinboatingactivity. WorkinginconjuncriirnwirhrhcNationrlparkscrviceatcrnilvcralNaiional
scashorc (CANA), wc arc comparing rccfs of mrjor hoating channcls vcrsu un r mpactcd arcas by: t ) using ArcVicw GIS
softwarc to undcrsland hislorical changcs in rccfspatial paticrns, rnd 2) moniklrin! rccruitmcnt and carly iuvcnilc survival,

Methods: Two framcs (25 shcllVfnmc) were subrcrgcd at cach of lhc lo study silcs. Onc frarc was plrccd al fte
mostcxlnsdregionofaheforcrefandoncfrarcwasplrccdinthcprotcctcdbackrefareaatcachsite. Fivcsitcs
had significant dcad margins; 5 werc unimpactcd, Framcs were subrcrgcd on May 27, 20OO and rcruitmnt and
juvenilc survival wcrc reordcd wekly for thc ncxt | | weks on transparcncy shccts, Tcmlrcraturc (HOBOS), watcr
motion (disslution of plastq-of-Pads) and sdircnt movcrcnr (lO cm diamelcr, 25 cm dccp pVC pifrc sdircnt

wcre alre rcordcd. All data wcrc analyzcd with ANOVA. Survival rcfcrs to carly post-sttlcmcnt survival for
4 weks after r@ruitmcnt was list rccordcd.

I\{ethods: A prcvirusry gco-rcfcrcrocd st ofacrial phorogr.fhs wns obt'incd riom sr. ,ohns wr,". "rnug.r"i-
District Thisimagcrywasusdlodclcrminccft)rdinrtcinl(fnrrti l ]nnccdcdtorccli[vhighcrrcsolulionacrialsfromlg43-
ぃでsm ttl wcにuttdぃcharac“市れrccrttzc and con前はw uttnどARVtcw and Arinボ6iS tti市蕊i五キl品芹高遼品W3Sthcn manua‖y cOnslructcd axttnd ctth rccrin thc r,43 and 19,5 imattry Ncxl,a sccond pOryど。n was constructcd
a()$nd lhc dcad margin. Total rccfarcts and arcal cxlcnt ol.dcatl marlins wrc thcn calculatcd.

Results:3-way ANOVAs
Flow Ratc Scdimcnt Load lr4ll-lllnrcraturc

Wek p=0.2611 p=0.46711 p=0.0019r
Mrg in :  p=O.9477 p=0.3382 p=0.?356

p=O IXX18■    p=O tX124■     p=00029■
W e e k  X  M a r g i n :    p = 0 9 6 5 9    p = 0 7 2 2 3    p ‐0 係9 8
Weck X ExPosurCt   p=09972    p=08813    p=02623
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Exposurct     ExPosed>     Exposcd>     wcck 3>9,1,5

Prolcctcd     Protccにd     PrOに ctcd>欧 poscd

Rangc:          車 3‐6cm/s    scc Flどurc     33 2-352° C

Wcck = wrcks l-l I of study; Margin = rccfs wilh dcill milrgins vs utrimpflctcd rccfs;
= most cxfnscd portion of forc rccf vs prolcctcd ha( k rcl arca

Results: 3-way ANOVAs
{, Survivcd

f Rcnii(s I month
Wek p=0.0m1*  p=0.0056.
Margin,              P=o5662      p=06733

欧 P o s u r C i         β= 0 0 0 0 2 '    p = 0  0 o o 2 Ⅲ

WekXMargin: p=0.9852 p=0.72311
WekXExJxrsurc: p=0.(n24t p=0.4083
Mrg inXExposurc :  p=0.4812 p=0.8780
W@kX Margin X p.0.$79 It=0.4392

Exlpsurc: W@k 1,2 > 6 Wrck 2,3 > 8
ExFrcd > prct@tcd >
Protcctcd Exposd

Rangc: Scc Figurc Scc Figurc

Wcek = wks l-l I of study; Margin = rccfs with dcad
margins vs unimpactcd refs; Exlnsurc = most cxfnsd

forc-ref vs nrotctcd back rccf arca

Conclusions
l) Bctwen 1943 and 1995, CANA oystcr rccfs adiaccnt to

ro.ior boaling channcls dercarcd in ovcrall aica and
dcvchlEd dcad margins along thcir cxfx)sd cdgcs.

2) Thcrc wcrc no diffcrcnccs bctwccn refs with dcad
margins and unimpactcd rcc{s in (crms of flow,
sdimcnt hads, lcmfrcraturc, rccruitrcnt or carly post-
scttlcrcnt survival-

3) Thc mlst cxnosd Jnnions of cach r@f had signiticantty
greatcr flow, sdimcot loads and reruitrcnt. protetcd
arcas on cach rccIhad significantly highcr iemfrcratures
and iuvcnilc survival.

4) ConlEtition with hamaclcs was intcnsc during thc study,
likcly confibuting to low survival.

Future Directions
| ) To cmtinuc to bcttcr undcrstand thc impact of boating

on intcrtidaf rccfs of C. virginicu including rcal-tim
monit([ing ofwavc ftxccs and *dimcnt rcsusfEnsion
and muipulative comgrcddon cxprimcnts.

2) To dcvcbp a low{ost, automtcd monitoring protcol
to allow NPS lo cffcctivcly managc oystcr rccfhabilats.

Results
A comparison of 5 refs wilh dcad margins
indicrtcd rhat r >50q, dccrcas in total rccfarca
as wcll rJ thc ilpfEamncc ofdcad mrrgins hrd
Gcurcd r lur ing lhc 52-ycar intcrval  f rom 1943
to 1995. In 1995, dcad margins txcupicd a
surfacc ar,:r covcring afrProxinralcly t0.,tr 0l lhc
t0tal relc0vcrtgc by thc 5 rccfs.
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