
. 
" 

I 

THE L1'R\1Ar DV'N~~l:CS Dr 'C+\NCrn "fl!P.13IST'ER 

IN.1H£ CODS BAY . ESTUARY 

\\\ 
\ Xie; ;s \\e,k{' s:\JbM;\W ~. 

M:!lst£l"'!S Thasis 
.b~ . Oavi.D Roi.i_ell - · 



INTRODUCTION 

The role'" o:f- m1 em::uary--or bay in the life cycle ~~-~cer ■aghter ls-not 

well understood. I bel_leve Coos Bay, as well as other bays, ls an l■portant 

"nursery" ground for young crabs, 1 ts recrul ta are necessary for sustaining 

• i:0111B1e-rclal fishery.~ bsto(l978) has ahoim .that· ja..nll .. a-ccount for • la-gar 

~ r,f an •stuary•JL:~,.b pop1.1l'atimT' 'than iu~~te-rs. ,,,_ juw-

During the •late spring and early summer the late larval and early juvenile .?• 

-vf .bay • .&00p.1c1k:t.cm ..-..ple.s in Wl' •U-p;t "to. J»e1 Ler 111lderstmuf-'thua ocaanographic 

the bay J'S •namad..ta tmU.c-ate gerwrd trenda in relatift bay ~bundanc~. The 

d.htti1»!tion ..Gld U:aing o£ ~ urv.al pb.aa&a b ~tit .froa .uaple .a.buruun.ce , ·r 

l'bi&: btfoxaat:ion .ls "then~~ with ~hit¥'¥ atvr• ln an .Jttt:l!lnpt 

a> axplatn cond..ttiDAS ·cr••J:J~ anniu.l · And dJw::ruaJ. _.f.tu~lona of c. S1agister 

. 1-arv- in the. Coed . Bay ~S'tllary. 111 addltion9 behAYlot- of -..galopa exam-

· ~ ?Ort ·and . ..aett leme.nt. 

Cyclic patterns in crab catch have been observed along the entire 11eat coast ,I .. 

since the 1930'• . (l'~e 1). "" Xbeae. fluctuationa~.mw. eyed by an interplay bet-

(Bekun 1971). Lough (1975) proposed that survivorship during the larval period 



Their pelagtc · larvae occur durln-g the vtntft' emf -.prlng .,._.-the general surface ,· 

wind drift h onshore ·.and not during the more produ.ctiw..apwelling season. My hypo-

; · ·! · ·tt1aaJ• is th.at ~-offshore·,larval tran9port 18:· lilW ••Y factor ln"1101Yel! tt 

:- c;. •. aurvi~ip and •UMequent· r.rmit:aem. J vill mqdwe t.J,b _.. .• 1109d~le ---

". - .: .·, :iaJah,at·h:m ~ tile fb•ctue.-mg .crab ,-.r-cJ•H atte:ngdl;;i,J. ~lli.slng. Jwdwu'• (1971 ) · 

Upwllhg '.bMlice&-.. ~ lndlcat:nr ot. bl1!ft:-,-m- ..d.1~ n~ ~ J:lrltt: cond

ltlana- antt -a.·"tba .re.mutant .onshore-offshore Larva. "ttanaport. · <mly tM apwe.lliq· ~ · 

condl tlon• during the aegalopa atage wi 11 be utllhed in this analysis ltecause tl12 •· :t• . 

late soed. at~~-- locu.ed below 5m depth where .tnd-todPced. trans.pDrt u .min- ,..~ . .:-

at-ions to thue- cy.cUc flutb.t.atlvns tu t:tw crab catch • 

• • · ~ - ,mport:ance o.f•aeroplankton .resear.ch ~n not be o¥ereBphaabe.d. Xnovledge of 

With th.ls 1.n .tnd • l .atlt. -pr•-.e• rriw..:1-1e11111dd•tions "fer. -further -mearcll,..deelled neces- . ·· 

sary for .cLarlilcat~on of -cert:.dA'l-..aapects usocuud with predlcting...£:. m•gister . . ' .. 

'.. ~-lsbbg•rtrlltegy that -.ould· ■axlmue and 'Ytablll .. .1ang ~n,a .yjehb· -frell• rtandtng 
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tlCUNOGRA-PHlC P'EATUllS 

: • :& %lie pelagi.c: larwtl stage can result in 

· •pot.ntl•ll}"" ~at distances from their hatching • .1 te. k/fy ~arvae' a latl tudinal 

..... diaperul and onshore-offshore transprt is highly dependent ,_·,ttie net flow of •ur-

• r • f~ 'Wind drift' ~ · the· underlying geoatrophtc catNnt: ~14 (Bakun AJ'ld .Nelaor\°1971').· -·~ 

• 1 ·.surface wbld Jtr.JLt• lcnoan ..._£1anan tr~a· ... 10,!u.d .. • .rati-01,ot v.ind 

,, •..-!,•.-- -u™ Amil the ..1ocal .Dort:oJt• -'QJ.aa (S"4.Jttop 1.U,).. • Damr -itrJft- ,o.ccara ·.tn the 

• :a.appmr ~ -t:o ~ vf wta • but· <h:tu,.-ea ·.s1,on~d•ll-Y-:with depth 1lae -~ .fr1rtiona.1 

· reststance. - ':Dia ~offaho.re C0111ponent · IJf Plr«-=•-.at:ar~.1..9'~ .,._nd-
ent on this large-scale Ekman transport. \lhen t:he surface vind dritt ·t~ directed 

off.atDrw diwr:r-enca occur.a iaex~ to the ..coaac.. Di~ :J.a. the De% .loa Id. ~ ! 

~e.d. to ..- .d0811~lling .. 

"Dle.,....1'1Dre->..g4!¥1Uopld.c- Dw.a:a. .-,.u.1 ~~mu-t! c • ap1,4u1tlalttely 

6811 4Pp:tl,. P~ dL. .~tn,phJc. Dov G'e .a>~d 1'rml turperat:ure .and ••1-

. , · aalna~ by ~be cali~ornia Curre~ a contlruation o.f the AbAatlan Cur:re.nt of the 

·, ... alow-'Of'Rlodty -o! • • 2 tnote (Lough 11)71.; Sverdrop 1'942.). 

l"or the purpose1S of thl• Teport l vlll· cunc:entrat.---on· the ••a.tmal• oceanogu1pbi.c- ·. • 

· transport .. d>mdas ~ the Pacific Northwest. C...- B&ancn to Vanco..,_r .la«nd. Ia ... ... . 



_ ·.1:11aparlaon to the remainder of the vest coast of the u.s. thl• region has a rela-

- = .. %'1'Va1J -• wn geoatrophl~ fl_, and of fat.ore-: D:e-n -cr·•m--~t . (hrrhh 1977). 

During the spring and early summer, Mar. -Aug., ·-north.inurthvest winds preva11 

of~ the ~out O'f OregOn and the California Current, ! flov1ng southward between lat-

. " . t~ 48 and 23 , --..t.nat•• latitudinal sur_,.__.,.uauspwt. Otfahore trar.a,er~ 

pattern breaks down into irregular eddies. 

vater.s oL %he pelagic ~ aov.e onshore. 

CO"lder 1.»utal waters ahink vhtle warm 

.. 

iww speeda oY .2 tcmti:. (Wyatt ff .al .lV72} . . " . 

Due---tlt ~tent: stora _patte:rna. .c:mAShore.dir-ected.:vlnd-dTi-ven .tr•.nsport events are . 

• ,.,. during t::bu Davidson .Perit>d are 1:b&racteriz~d by -.oderat. ..._ auruca taq,eraturaa.~•m.1 ; 

.•·. l..-er 0"9T'.Al'll C8ll...,.,h -procluctl,:m. J,t• the Pacifh: Not thw•t itttfl'-~ar· dtffer1!11Ce& 

... · previously described.. 

The 110vement of 11urface ..t.r ,rl-thin 5 1111 le• af the-coast ts 1rtgbly- dep@!'ldent ~ 

.. on •eml-dlurn&l .tld.al currena. - In ~aryJ the~ onahare-.of~sbore- and latitudtnal 



- . r.,, aowment of near•hore surface waters la an lnt~grathm of .. aaonal ly daainant 

geoetropbtc cun::ents, . ltaan: trmusport, aeai-diurnal: Udel ' rarTents and localized 

coutal topography geatT.at!llg -in-egular eddy foraati1>n :-r, · · 

In est\nrlea and ·~•Y• the tidal lnfluence, on aurfa:ie.., ... ter movement la magn-

'5 

Jfled. fid&l prl .... .in aany cas-.,. __.ccour¢. for ,a...larp pe_rcent:age of the tobll ,- • ~-. 

◄t.-:.._ • • %IK8d :b.,.-be a bee tor nmo.f.f. . ' 

D"FE"" CYC'l.."E 

Cancer ■aglJter,otberwise known as the Dungena.ss or edible crab r~s. in 

dlstrUwtlon long the Pacifu: Coast of lllor.th Aae.rlc.a .from. JJrualaska,. iAl.AaJca tu Mag-

algae 'and e.elgrus (Mckay 19.379 Spem::erl iJ.2 • .per .. .ona-1 observation). · Breed.t:pg pairs 

-... ·• ' lathm ta· cloH1j 'linked to · the ·fftlale~s •oltlng -cycle. Preaattng wntt ••ting behav-

i"'M' balJ_Nl!n descrt~.1,y..s.,v and /J,en-m (1-966) .. ~-of •vm• .ta.-tJw . gono

,· --. - -· ~ into :the apermathecAe.·-can .only tae . place after the f-ala "has :aol.ted .and .be-

theca unt:11 ~ ""'9 watu" · ('Mctay 1942, ButleT 1%0). VHd et at· (!-978) · conclltded 

that the sperm recieved during one breeding seaaoa:can remain viable to fertilize 

son~ the sperm having remained in receptacles of the .-permatheca~ can now fertili~e 

· '· the eggs leaving the oviducts. The nWllber of ;eggs .carried by an individual feJMle h 

• l 



releted to her alze, food aupply, and amblene ~rature (Wtl~ ·d ~1 1981). 
' 

"" · .Egg ~toratiou and aortatlties are auoctcal ..t.tf\ ei.ia-.d ~hnt Cesper

-.nrea., pollutant•, egt·pr-edat!Oll llftd- ca~ ~ball• (Vf~ ff'n) Vi ld et al 1981) • ... 
Vhll'n first deposl ted · tta •g~ are-• bright orange but; ~;acalvely darken u the 

·~ur 1.s..conauaed. ..Jutt pri.or to hatching the •u• t-ee !.JA gelettntoua dc'tr....rad-. 

'Dia ~1 .. have beeft~-:to .rmm ovJga:iou.. _._Jaag . .. •ix aontbs.. 

Jem,.,.,....e to• 1...-r degree a..n.-a. ale -• .acczir J11twta1t:twnl_y- throughout 

win.tar ..-4. 1.nto Jqld:ng.·...-. .late H ■id-Mpril (Oraitt ~ -Al 1971) • .J.ougti (1JJ73) 

e8served f. maglster' larvae tn the plankton off the central Oregon coast in late 

January and early FRbuary_. • In the Pact~lc Northwest· thia h the tiae vhen net 

on.abora cirtaar tr.muport ..-••=fl...._.. ~,doualy de crtM4. n. zlt"ffiTenc. aarph

ologl•• .. aoc.ht-4 vith ..ch atage o~ -pelagic crab. lerirae- tWlLC.,.rtt tlmrttonal 

. ; J~dlat-ely after hatc:hlng dlere. J•· a- abort_ :duration {1 t--60 -aim.ates) probP ~ 

months tlle•~ larvae ~• Cplloee through fhe zoeal. .. t&ges ln vhich tbett loco

aoth• ca.p•citlea are very reatrlcted. Knowledge of their wrtlcal location -with 

• ta: tt..·:aac:er roh-n u-. ~ ~ ~ ..._t,......t J.a~ bl :.mdlawt.mdin& ~ 

their spat1a1 dlsttltn.ltton and heal abattdwinoe (1.ough 1~76). u ~•-•wtvp fTml 

7 .-t:awe 1 .m .wtage "•· tl,ey lleecwww. p1.op .. ...._.'Jl liaader and ecqa:i'.!"a a...a11ung.~-

A:. thely pbototaxiC r◄■ponsa (Cl•-...r 1-g49• GmmertlJ71 ). They ,rertU:aUy-.i~•t~ .. 
• :"J- A,;wRwatd. :utilhtng «1utwa1tr rtoving 1>ott.- 'CUrr.nta 9ftd NC<W -ctia_placect-farther 

.. • • - • • * 

off•hor• wJthlu • Lev •etera of the bottaa (Orcu~•~ •l 1977). Ta. .Callfoi:,tl• 

Fiah and Gae has recorded zoea atage V 177km off.ahore. After zoeal stage V, _they 

. . 
■etamorpho••~h ~ .. 1, •wt.aing.; : i..poi:arUy plwt t -,.fti~ -galopae . . ~ et Al 

~ • (l980.) aeeaured ■egalopae avlmmlng at • rate of l-.2ca/•ec. The ■egalopae "avarm" 

.._ 



. -- . 
•t 1!11a~tf.ace- be~n the aonths of March -.nd ..Jama in Southern Oregon vatera • 

· depending on the prevalUng· &:ntwnt,'cffllditlons. This ---~tlon onshore enables 

the ■egalopae to re■am cm the conttnentl.al shelf, in 1-F• ,and eatuarles untll the 

~ ... -
~ tta.· 1'•• arriwd to 1Nt-orphoae into a juvenile 'Cl"U. ;- ... 

: · •-ltlug-ftla a .. 18,,lOJNla 1:0. a.: ~n:1.1• a-a1a. tc:c,4,i.:Z b,Y-1ng' .i'nt:e. awr.•n•ho-

(p.o.). In molting to a juvenile crab the abdomen is folded under along vlth Vat"- · : 

ious other ,¥tiy•1o1oglca.l and morphologtcat changes (ref.). .lftwr becaalng • ju¥en11• •· 

.:. crab,'9olti'a@.Uli www ~ r::s •~ ~t11e-.. e '.bla',....~tnaa~-

. ;-1-uy once a -,.ar · thereafter. (.autler l 960).. Caraplece!'- wtfth t• · tar ac,tt.. 4>_ften 

. . 
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JiM"TERIALS AND METHOfll -. 

.. , 
STUD\' AR.EA 

.. The Coos Bey ea.tuary ' l•· located in Coos County, Oregon About 200 miles south . 
•~ A ) • : • .,$, • • 

ef ~~e Coluabl• River and about 445 ailes north of San Fransisco Bay at 43.8 N · 

--:.:: ~ . 1.ati"tUdle.. Ooaa .. ~ ~ .&. drovned· rlver· aoa.tth. J.a • ::raiad.-.1y recent geologic fea-

' . - .. -... 1~ • • lt ~ aoutheutn>~s:-o. ~h.27_..JDJl~and baa a gentle 

- . 

slap~i,ottoa ,&tt,t • 'faiTty ttn\ToT-a -tm:-rean tn 'deptb· ~ ·-t:ne-.out.'h. · The l)tv. 

hlon of ·State Lands '{TV71)- estimates 6200 acres h 1'Ubnn!Ts1i11! '1ant1 (betveen L~ 

and MLW) and 6180 acres is submerged land (below MLW). The drainage area of Coos 

Bay la- About 820 •ll-e-2 and l:a-'Tllgged. auep slope• Thing abruptly frota- valley 

' floor•~ ~d .atnly Yltt am1 Yerhxl• . fonsn. . nwre _.._ 30. -:tr:! tmtariu of Coos 

. 
nes and Kentuc\c Inlets, Catching, Isthhu•, Pony· and' South Sloughs. 

The bar-,m~e h .watntatried through ~dgtng at 40 ft • .and the frmeT channel 

to 35 ft. wltn a vldth of '300ft. Extensive filling and dredging has changed 

9 3 
7ha .tl4.tl prJ..._ ~ eoo. .Ray .la L. 86X 10 ft 

- .clapc\d.& on t h• cons.tt::l.c.tlan ~ ....t:be month .and- .Ju deptb, em. .J.ay b ~dfi.e4 

~ a type I> or "!911 •1.sed .yatem (McAlli,uer 1 959).. lt -nrlew frca: p.art.ully 
' . 

· noted~ carenui J.5knota &rut maxi.mum ebb.ing at 1 knots. · The JD&an. tidal range 

ta 6.7ft. above MLLW at the entrance to Coos Bay (USACE 1978). Extreme Low Water 

is predicted to be -3.0 ft. below MLLW. The average a.nnual discharge at the aouth 

ia 2.2 million acre ft. of freshwater (Percy et al !97~1. The flushing rate la 

dependent on river discharge, topographical features and the level of coastal 

. .. 



upvelltng. /dlaaaon (1976) found-- that- even uader:~mm, conditions retention u ... 

.,. 

ZOOPLANKTON SAMPI.£5 -

~ix sample stanon• were selected using compaa·~• aerial photography, 
~ 

-.,.__.,_ ___ tr1.angulartsadon..vttb· pomta --on the shorellne--Anlt"llt tby• reference bouy• {di~.1,.· .- · 

~ ~t:h .ot---nw. ~....._.'the. ,area of- i:oncentratio~ince-11Z"•l.,_,flfl'Y' •aapling mdi~ 
~ 

I 

.. T •• -~'c. ·C1111S!e%-ed o'f a.;.,OC.-i,tcnt ,u _._.Jer~4 __...._9 ~-(.lOla¼craa.),. :rwy!ma-...ta net 

towed t,y. a. l..J :ho.nwf • L tarcury. ~ -engine aa· . .aa-...a)ne:bve •ttt. ~ ObJfqeee>.toa. • 

to a depth of 3J11 were taken for two minutes at •• speed of less "than 5 knots over a , · -.~ 

, ' .... -..ple. place'1 Jn Z58ml ju-s"•-pr..er~ in U~ fmaalm---vitb ·.rOMbengl-e and -later 

{ , 

:..· _..,. :.. -etandard.l&e11 -procedur• · ~~l:• ~ ---· tetea.~: t:ae..ral.ad-~bey- •JNodance. 

pl-...... .Nbra •.~ .. ....,- Amaawry:20., 1-W. to ...JuRa 

20, 1GBO and January 10.; 1981 to J'une 20., 1981 at • · -rate of •ix. tiaes a-.ont:h. A'll ' . -~ 

c, ---.ult.en as r.ndomly _,.. posdbu. Addittona1 -pre~.AMance :1nfonnat~on ,ras -obulllttd 

•. ·· wttl:r the purpose of idlmti~ying and emmerating ~ p :' -Cancer. to~ .-peel•• levef. 

ldenrt'fftng• to apec1-es .,... accomplished by using ttt. a au: e■ent key -,,ro~d•d by 

Lough (1975)., the 11icrographing keying technique of,. Deboyd ~1111 th (1975). M • SUP-



· were· -used. for comparative purposes. For future refer.m:e,-~larTAl stages of £• ■agl at:iH: 

• ·.• .. r.e photographed using~ 64 Xodacolor U under Wild 5• -◄,..roscoplc M4 with a 

. 
PHYSl CAL MEASUREMENTS 

.Dali-y.. -.a •ur.f.ace temperatures and dens! t!~ •t high-.t:1de- ,were • · 

t,pue"l 11-ng 1 nC, fees ttom· t 941, through ..June 1 98t- weTe measurel!· ~ o-ceanogreptlu: 

cruises and offshore CALCOF bouys. Only the ,.Upwelling Indices for 4f N,125W and 

,._ . · · CAlaftated trc,a .. &'l tmegrat:im1 . .af~- M'ftral ~ -.Tfecu:rJamcaetrlc: Jn'eSsure. 

,, ...._ .er..&4 ._.. le"'W'Rl .... ~ .lood'·-=rfalta -force. 

· . .I>Ally ~ther -patterns, parrctp-itatfon, wind vector, -bar swe·n,· ■1.ong 1>Ce-an 

Charl•rts,n imcl:" tile '"Cl.:bla~cgi~·.:.l:Silm1Stt1r"' fi'om a.o..A.A. (1980). 

CALCUI.A Tl ONS 

--' . ~ • · ?~ ~sd~ .program waa preformed oa '1:lwl- P.DP-t-O~em .t _n the 

c0111puter center at the University of Oregon. 

LARVA£ SETn.EME1'IT !XPERIMENT 

. r ·. . 
....... '• .. 

.Megalopae were· collected >tn the Coos Bay e._~erf A-prll .!,-"lllJSO using a 

I " 

.. 



; -
•tandard tip -net. AlL lndJvi._la vere asauiled 1»'~ Che •-e age since they were . 

~l,t•b•4 ' 1ft tae ... vanr.;:. n. ~lopae were tep1! a~ ·tmbst•~ .CAJl&.ldnt JM>._aubstrate 

to avoid any 'future b{aes. 'nle -temperature of ~ holding ~ank . and selection dimnber ~• 

(diagram 2) was 11onit""8d ktveen 11.0 and 14.o•c 1:tlroughout ~ ntb'e experiment. 
. .... - . 

· · n. Mttl-..ent: ·-chamber consisted of six compart:ae.ma: aith .l:hi.4i.L dilferent type.- o'f ~· 

.aubst:r£te,; a repll~ ..f,or eAdl., .2-· a: :in depth. 11'he chamber ... ~mliCll"Cld-J,y 3/4 m 

between compartJnerits. The megalopae were then introduced in equal amounts to each 

compartaent to evold any bias of origin. Orcutt et al (1977) larva1 · rearill8 exper-

..Larenca. Ewry. 48 Jaour. 25. •l of cultured. br.lne .-hriap-, 11aa placed· .at .%he .aurL.ace . ' 

•of each JCAMIMrtwnt. "'t'he '4Wte1 fwu.,. ff" tiot!a. ~ -.a.J~ ~ ~--.C. ·tt i-nter- • 
. .. 

val.a of 1 & houra the -nmnbe~ of 1 at lnsu.rs and tDO l ts in each compm-t:aent·vas counted 
-, 

. 411\d 1 ~d. Regulc: reaov.&1 vu .deeJted nece .. Ary due to .cannabalhtic behavior of 
A 

I f 

.,. . 

.Between Te.pit~ of. the selectl'OJ\ ex.per~ all,:sub~ ~ · TftlOVl!ct 11nd 

·T9pt-=-d:-.Jth:.-hilltar Nlflae11ts-, on1'y' In a~tm:~locaUuna -11:ttbl ~ -bait.. Alter-
.. • • 1t 

.. . - .-· i.ng -J11ectiwmt "l'Odti-on ~ .tciatl1:al: . .prol>lemr aaaocl&tad wtth ~be non-

71ihdoii cornering effect_ .,.ateT flow mMt •ther "¥arlables. throughout the entire 

■orphosis to a juvenile crab, 

Chl-aqed-atatlaa!'lcsi4fere employed to analy-ee tha ·~ Id nrm-rand0111 ' ... tecti"" 

and 1wrp1ie~ sediment preferences. 
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RES UL TS 

:. UTiusuell.y J&Je:l"m "B1!ll- 11urfece temperetu:nes~er!! ·IH!¢1Uited in the Coos Bey 

estuer~ nuring January, Feburery, end Merch •~f 1981 (f.~gure 3). The onset 

of. ~on.sist.en±ly strong upwelling occured lstex in 1981 (Figure 3 and .p.~ 

Al MeGee)_. :..Sena:l"ally, there 1.s !! :.. two -to three day leg in response ' tJf bay.:-" -·. • 

"'!lt!B. -surf~ ~ ·empeTeure· tn 1:oa:stlll. ~e.l.11ng (T1.gure · 3). 

,· .... .l V!RI "'UTl!d!d1! °1;D"'l:Dfflplrr91' •~1~,:al...l V 1:fflL~11"l'-il11'1~-f1'~ -z,f -:'th e 

.. 

D gt!TI~:S --rTlJb .1!1T\191!-::D111ple'5 ~ 'fl;!t th!! -ti'i f-f£TETtI:EB "in 1.1«.1.n"g,:-·am:t:·etJum:tBTIC£? . , 

between .,13t30 e,,rl · i1:J~"t wp1)eer tu bl! "CtiTI'5irleretfh! .. 1:rn't ~ --ctYTrsi.=s ten~· Wtum ..... 

evaluating the two yeers by s uccess of night capture, 1380 appears to be a , 

6 t r Ong ri ~lHl ~ 1-t:mlmt.. .J:::'apl;u::u. »f ... ::.rm1:v %DP8 Jr .-fll!IJ~. l.., l l Jinn l11£! ~~

. i TI ttn! ..bay 1!191':EEB sttti lilhn 1.s tmDlim ·-mmtrt '1:'tle±:r rt1sper.1nsl .--i:io:l"i'T'!1l ·ne\JE.lo~ ... , 

m-ent. 

-. 9t,.-. lhe stetistlcsl !!nl!lysis on ttre · ffie-geltrp"9e- ~tli!ment e,cpc!T11nent O'emnn-

we 11-s orlJ!Ii. "Bl!l'll1 tl]pi"Cl!l: ~ vpl!n :etms t ~t:'hl!.s- l!"P.PE!tiI eiJ 'tl:1-·1:J!!' -tnlrl T · ;n--efE"r,sp _ -

settlihtJ tT!lbitat~~ Betiev1ural obsETv~'tions com:lud~d -ttiet• ttie ~hixt1tTnpic 

lfftJrlall Ty ..l.EVl!l"S t!n:r-J:, ry. · the. i::urim l:J 19 .i:nd.h:stEd • 'II ~.!l..uit!l..tJ.b ..E1lll±rDtm!II t :mu:1 

'.:. ~ "Tl!Br..i~m:1 :i::rll'b•.J.:ii-U-n 1ly ~rn~ r .....laVl!l:31.5.2 .with . ~ag1l!Elt .. '1:lf"· ~,e~ 
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' 1 ... 

TABLE 1 

,: . 

-. PR£DATDRS ON CANCER AAG'JSTER MEGALDPAE 

5 c i em if i c Nem-e. . _ ·------· T , 

Glypto~e~helus zectrl:~us 
,. 

Leptacattus armatuB 

"';. ~ Platichlhys stellBtllS 

,.. .... ,, PBl'1Jp_hxy;3 ll.EtJ.Jlus 

_ -Dm:tnn-ym:b U!I ~ is ut-.t: h 

TABLE 2 

,... -

PREDATORS ON CANCER ~AEISTER -~UVENILES 

Scientific Name 

Scoraenichthys mum~tJ.Js 

., Plwtichtfly.s :stell'!l±us 

.. l.e'.l)trrcnttJJs1!rmatue 

, fttljtl-: tli"Tlo.r.ul:a t e 

Gl yp±o.cephalus zachirus 

N~:es . .J:mll'iTllJB . 
I: i-ttil!Tttnth~ -mz:r-IttJ:1.uB . -· 
He~BlJl"BTITffl'll~ ~ECl!~US 

Lepidopsetta bilineate 

ParophryB ~et.ul.u~ 

Am+>ttirtjJ:hrm: :i"lmd:uter.us 

Demelichttivs Vl!t:CB 

-Ml!T ~rlUB . llllJiil.JrtUS 

A cipETI-9:ET -ine.zU:xD~trb 

... _ 1'riBkl s- s:ell.i-f.B:st:iwt.s 

- . ~ . . ~ ; :,. , M y.l i oh-et 1:s· ±l!lli fDx:i t: e . . 
· Phsn-ex-orlon furcatu.s 

''"' Jo ._ ..... , . 
• ••. 'W ~ s. • 

• · ,.>:: rex sole .. " ,,_·, 

· '-1 i -: stag horn sculpin 
' ) ' 

·- . -:T stBrT)/, fl oum1er 
·. £ngl{sh~so~ 

- B~lveT 13Blmun 

Common Name 

l:l!D e:z on 

~- · ~~IIT'l' ,r-fbn:rm:1er 

' · Bt!l-gtmrn sI:.Ulpin 

"bi-g :sk~e 

.,. xex... .sole 

• · xnp:p:er .·:rm:tf±!lh 

• • T p m:: H'±J::: S~ l!I b 

kelp greenling 

rock sole 

£ng..l±sh .sDle 

·..%'!!Ii tBi1. . lUJTf ~ h 

pile-.:;urfpeTch 

:Pm:ff .i:t: tmke 

• 1;jl'l!£n s-to:rg-eDTI 

.~d shm-k 

·· bn --rey 
~- wtd tt ~-pert: h 

Information provided by Orcutt et el 1~75-197?. 

•.., . ... 
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Degrees \'1 '-t~ 't 
or /· ( . Proftabjlily level, 

freedom , o.~ 0.95 0.9Q p.8Q ~.70 o.r,o · 0.SO 

J 
2 
3 
4 
s ·, 
7 
I 
9 

10 

11 
12 
13 
14 
15 

. 16 
17 
18 
19 
20 
21 
i2 
23 
14 
15 
26 
'J.7 
28 

2~ 
30 

50 

100 
200 
500 

800 

JOOO 

·0-~ 
p.dl 
b.it . 

,.~0.l(h, 
0.5' \ 

0.8'1 
1.24 
1.65 
i .09 
2;,6 . , 

J.05 
3.57 
4.11 
4 .66 
S.23 

5.81 
6.41 
7.01 
7.6l 
P6 
8.90 
9.54 

10.2Q 
U>.H 
fU2 
12,20 
12.88 
13.56 
14.26 
14.95 

i9.71 

7~.06 

U6.◄ 

o.oo 
0.10 
0,JS 
6.11 
1.IS 
1.64 
2:1' 

. 2.7l 
3.33 
3.94 · • 

4.57 
5.2~ 
5.89 
6.57 
7.26 

7.96 
8.67 
9.39 

10. 12 
10.85 

11.59 
12.34 
ll.~ 
13.15 
14.61 · 

15.38 
16.15 
16.93 
17.?l 
18.49 

34,76 

77.93 

168.3 

0.0:J 
0.21 
0.51 
-r..06 
1,61 
i-~~ 

~ ,.~, 
.t◄~ ... , . 
d7 
5.5. 
6.10 
7.04 
7'.79 
8.55 

9.31 
J<l.()9 
10.s, 
11.65 
12.44 • 
13.24.;: 

14.04 
U .8S 
it~ 
1,,47, 
17.2~ 
18. t l 
18.94 
19.77 
20.6Q 

' 37.69 

82.J4 

i14:. 
419.4 449. ~ 459,t 

'709." 735.4 749.2 · 

898.i ,n., ·., 943.i · 

.::•vi, -r-" al..E 

18~.o 

11~.i 
1~,L~ 

Q.15 
J).71 
1.42 
2.19 
3.00 

3.83 
fll.67 
,.53 

-~-39 
7.27 

8.15 
9.03 
9.93 

10.82 
11.72 

12.62 
.. p.53 

14.44 
15.35 
,~.27 

17, 18 
Jj.10 
J9.02 
lll.94 
,0.81 

i l .79 
~.72 

• · ~J.65 
24,58 
25.51 

,,...31 

· ai. 13 

119.0 

~-2.9 

7'18.6 

96?,l 976.1 

0.27 
1_.02 
1.87 
2.75 

l'.66 

~-51 
5.49 
6.4~ 
?.16 
8.30 

9.24 
10.18 
11.13 
12.08 
13.03 

13.98 
14.94 
15.89 
16.85 
17.81 

18.71 
19.t~ 
20.69 
2\ .65 
22.Cii 
23.58 . 
24.54 ' 
25.51 
26.~~ 
27."" 
46.86 

9.5 .81 

194.3 

491 .4 

789.2 

988.1 

,u, 
rjg 
2.37 u, 
4.lS 
S,JS 
6.~s 
1.34 
8.34 
9.H 

10.14 
I 1,34 
,i.14 
p.]4 
i•U~ 
t5,j4 
(6.34 
17.34 
18.34 
!9,)-4 

20.34 
71.34 
22.34 
23.l't 
24.34 

25.31 
26.34 
27.34 
28.34 
29.34 

49.Jj 
99.]) 

JP9-~ . 
499.l · 

., I 

799,j 
999.~ 

! 
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TABLE 8 

;:tALI;~:TJ:ONS DF PtlTE-NTIAL -~R£DAT.ION PRE5S13a£ 'Off .CAN!:ER MAE ISTER MEGALOPA.F; 
. · - 1fl:.I:!IOS:.B-A1f fR□M SALMON ENHANC[MfNT 

" :,) -~ ...,□ X 1D~- s1Hmon sm□ l ts weighing aver~~~ "22 . grams i'elt!llsmi be%wm
~1!7C h 11tld Ju 1 y 

·· - ·. #2)~ : 20_ "C11ys a =~av-i:omplex, f.ee.ding .at ~ •>e±tn,.Um rate ·Df~~:3r; megal-Ol]!le 
:,:11:?T de y 

• ll. ·~-.'1"4i'M' 6 ,"-w-.:,- • .,..Dan- . , •· .. "' ~ " ( '. ..-T_tle.l e'f:a,rR , .-3&, ~ 1D -: ine g sftJ jii!te ,'lml'lttDiA• 1Jl!T: .may . i"c r . .2.8 
.. " · tD~ liT' 6 .x· 1D m.eg:a.lDl]ae- .t:DnSLl1DED..- . 

• .4.) .. • .lS ,r; 10£ -..l~e ,.p.r.0.l!~ :p~ t'...e:mai.E, ~. 

5) 6 x 108 Gmegelopee = 12 x 102 .f'l!male"s off-spring 
.5 x 10 larvae per female 

•. 

: 



DlSCUSSlON 

SAMPLING ANALYSIS 

"· :- -::- The ~ooplankttm sampllng indicated that ln -1-Ut ·~ OIINt and duration of ·* ~ 

... ~---· .,_ each larval stage was acceler.ruJ ._ .. : relative to tMG. Hegalopae were obtained 

-~:_ -. : :.: tvo week• earlier -- ia 1981.{Figure IV). The Coos Bay.,:end·..nearshore ...._. ~aurf..aoe 

.~ -~ u temperatures for t ~ 961 larval season were consiatently higher than in 1980 

.: 

. . 
"to .teajW!t&t.&1* ~ •ta.,.~lt ~ -(-tref.) • • ~ .antki:pat:9-d ~ act .af an 

R. Tasto).· A shorte"Md~aui-ation of·-,,lanktoni~ exi-stffllee,· theotttlcally; ~ecreases 

the overall predation pressur•. If the larval stages , are completed before the 

·· - .. ~ l • u.soctate d wl th relatl vely unproductive wateT• of the Davtt1.aon '"Current • Hypo-

.lft'YN"•11Nds ·"te be m1al:}"ffd·· t:o lletend-M '.l~ :fDml. :l s - a . l"ial t.1,ig- raacar.ce.. 

Day-nigftt:-aerpUng ~l-.bll--tty ts a . fsmcttcm o1f Al.turnal ·"W!rt-tcal wigl'ation • . 

• •· "'°'1:e 1-havloral Tespc,naes . to 11.ght." l'he ·-reault a. •o'f -.y eampllng c lela:l-y .l:nd1~-e 

-·• 

of the temporal vartablity, the sampling •uccess vas gTeater at night. wtletber - • 

.tsual predation, to f-e-ell••Dft'• preferred nocturnal prey or to avoid daily vind

driven offshore surf-ace flow has not been determined. 

r-



l 

,,;.~ · · bl, die C:ooa: a.. utuary .dis~~ Jattan::':ce , ... _ctaarly the .. jor- factor l-n 

,. ':. ·· · detena.lag..eaptut•••,u:•u.!.; TIM probab11lty oT ·ot-ta:tzhg _£.-::aagtrter larvae vas 
.?· ~~. ~-' . . .. 

The frequency of en-countering a megalopae ••swarm" 

- 1ncreaaed· aubstctially around' aprlng high tides when a-greater vol1ae of va~r 

•bled i'ladtridual ~~ :t:o read&· --- 201ca"-up ta -..atuary- be~"Or• the ebbing 

t i ~ :i: ...., .bit...:-...-- jllwP!,le: . •'41'1ta ~ ~ ---~ stalla. r ..-bes -up t " 

uy i.cdh:Ut~ larvae aettluicnt and -ecdya1s- Md o c-cured. . -nd• tldlll atnct 

domimates '--suT'fac:11! ~ --cmce the-" ..-gal~ .. wWN«-''•'Ull\g.Nptie:-within ..5«11t of 

bay entrances. HbweveT; the prevailing surface current; as previously described, 
_c -

determines arrival te these nearshore coastal vater.s (l.ough 1976). 

CYCLIC ]11.m:nJATIONS _]! CRA"'B .CATCH 

• 4 uC-.axrdal crab landings, ··r.piwiii4 ·-anc e£'hlated 90 to 1 ~ of the toul 

' ..; - •tent propm-tion .of the·'W•l• populntan .. en- eea.cm amL the total pounds landed 

Dungenen· t:r.&t> ~ ·• are cycltc vith periods of 9 year.s in California and 12 

year .. in Oregon And W.shlngtou (Botsf0T1S .an4Vi.cthal l 97~). This tndlcates a gen-

po.s_a.ibl-e aechani..m drJri.og t:hb cytlk ~ are of priaary Jmportance--to 

· fi .s.htrles- t>lolo«lata. ~• "'Teetmtly, .... tne:d. blc'ludl! 'llens1~dent 

p ...:. '-~ 1.-«rMtthma (~tsfanf aillll "tddua '"l 97~197B.1979).,. dan.alty-Jndaper..dant e f.fe-cts 

.• 
Wlld -et:al 1978 and ~lld &Jtaugen 1979) and egg predators (Wickham & Fisher 19n. 

Vickham 1979b, 1979c). 

....... These fluctuations -1._·~•b catch occur unlf~ alang ~ :entire vest coast 
l ~-



. ,. 

of the;Jlnl.ted St~•a. · 'flit• indicates ttuit-.- <aajor coast-vide enviromental 

· .. • : •. : c:t1-nw-. .A:s ,._.pc,MlbM b:lr ~tluctuadama:iJF'tbe Mllllt-~-c.lau strength. 
, i ~-- ··~ ... 

• ;.. b,ugh · (l V?,t sug~•t.S that ttw •~ of the Dutlg1!'1M1'9• ye...,c.J.aas ls largely 

,~,.,; daterained"~ _envtroaental condltlon• during the :=r-1-tlcal l~-. stages, the 
; . .. _ .... 

. r 

I •• • •--..ber of pelagic crab' larvae e\ff'Viving planktonle,.._.-l•tance 1a dtr.ctly pnapor-. ~ . ~ ·. : . ·-
. ~ -ftenat· t<i the al~e of the aubaequent adult populat:1on-"~e hypotbas.i~ I explored 

...-;dlat •won&! ~• 1n 9V.rfAC$- ¥Ater circula.tMm _p.a.t.t:.ern.a. 'CCllllbtne:d lfhh 
~ • • , .. t ... 

· tilt.er-year jllffalL'eS ln1 tar..al tla111'g coul.d- result. ,in ~ oL crab lar~ae 

high mortality and low stock recruitment would be reflected ln a relatively poor 

adult year-class strength four to .five year1o ater, the tl'me nece._.ary to obtain 

~ .&J;ae. . (RutJ•r 1 9'>0) -;. · Vinnor, (1%6) crm.cludad "th.lit _.ea surface temperatures 

. :Te,flected ocean .currents wlctt tra:n,,i.pu:tad, .larvae,_...y -~rem halai"tat:■ aut table :far .. 

•· :. ~ c:on.d1.ticms .govendng aurface veter tr.an.por~. P,r.lor. An~lyzes have utilized t he 

,... lJpwe,U- l.-nd:tr-111,.,as • -•m- ~ feed ~.trm •d. u 1::t1eatle1y ~ ~ sur-
, 

vlval of -a1sting rtoclts (Bots~on! .aml wtc:khaa ~~; ~on 1971). These studies 

wuld ~clp•te a relatively str0Jl8 year-class associated with pigh upwelling. My 

during the .. ga1opae stage, ¼ncrewd onshore: tranal)ort to faiift~'bl~ envtraaents 

amt AMq,•nt:ly ~ng•thP.-tock'.'TermlU1a11t. ~ (1975} 1omut . .ttwd: 'tia -.n-. .. 
• •· ,. -111ng. 1ndez i:on:t:rlbuad .-.e.ry 11ttl• "t'O -reductns·-u.e ..-.rlablity ·tn the er.tr eate n,. 

1--1 

. . ::. 
4 • • 

..... 

= 

. ::-. . . - • Ii 

.. uuvar9 -no- ~ad:Boa -.· .._ t>.tveen 't'la': eralr,aatctr-and -t:t., duwn•lUng. in::carlng 
,. ' "j• . .. , 

only during ti)_e ~•~•e stAge. The correlatlOll .o,e.ff'ld•nt: fm' tt,Q statisti c a l 
t ~~0(1'\\~ 

regression ~was ~673. This means that approxiaae.tly 40% of the vari~ce in crab 

.', " , · .. •b:h ~could .be ,.-:COIJIU;ed· for by the ~ ~.f wr I •..r«>ffahore t'l".AJmport or aoae 
• < 

M80C>lated- varl•ble- during the megalopae stage. The Upwelling Indices have• dif-

- •, 



ferent .peri~iclty· •nd aaplltude ' than the 9-12 year cyclic fluctuation tn the crab 

> . , . catch. Thia indlc:abN 'that ·'t:ltle e.ffect of a -.t -sf undiacoYered~ablea are creat-,. 
'. , 

ing what at' "the preftnf" t:bt• appears· to be a "natufat•. -rtuet:uatlon. ; However, thi.a 
• :r '£-· 

correlation lataurprlHln&lY strong vhen one considers the nuaerous sources of error. • 
'.,' ·. o/~. 

- :,:;; • TJ.rac.. dlla. d!Ka taaed -.ey I.tun .(1973) to calculate. Upwelling Indices were utan·~ 
... :~ J-;. . 

.. ~ 'fi•..dlltJ-itwt4 !aurces ·covering tbe time per~. ~
1
~6- Much 19.5.5. AprU 19..5.5- .•. 

:: lGec. ...SV.!~ .1180- .JUNiT962, .$111y"; t•~~-•n.c •. t_rn. -;Jrntr .Jan yvn.· . .Jane 1961. · S econd, 

· · tile"-::a-c-.,-tch ii!'ffotl, .....«"wJDlfd•~ .. 1_y CIQlll&tant 'G'ffr tll& .~.t ..35- ')'eara . 

"rl:lh.ct+ thia: caapm:lMm?.. discounts .aoruUty in the -pr.Jeg&l ..A:r.ab.. a:s:.a«e••· Correiation ' 
I 

coefficient 1 ... -use'd to aeaure the intensity of asao-elation and does not indicate a 

causative factor. The c.uaal •echanis~ ■ay be a ser.~es of ~omple~ intercorrelated 
;. · 

., 

factorA • . -n-.re1'ore. this . .finding i,rovt~es and iruUcat1on c,f cer;:tatn densi ty-independ

ant 1nteractlcms rtlp,liring . furthn' hvH.c.lption. . 
· · • • •. ·At.il-3'n, oa.hore transport. of -ga:lop;,ae h provickd ·.by- the colonial!.:SWea tonlc hy-. ~ 

~ • •droid Vellela vellela (Iasto et al 1977, ~ckham 1979•). The opportunlrtic •e~ lopae 

beac~, 'betW@en·-March and June, are equated wltrr strong •outhwesterly vinda ~d David-

.- current. EDUl'.bl"9 ~ raJ,.atianstdp -~ doti ... llblg anal aat. catch gener.ated 

- .... 
• 

... ' ,,.· ,·. 

.. 



I ' 

"'s- •<. Density-dependent interax:tions include predatlon,.r~ ruatural and human, 

"' aource•-o-f natural predation pressure varies corre911Gbdlngly vl th developmental 
... 

;: . ~ · and beha¥toral change• of f• maglster a:~ough ' 1.c. •~•v11l , juvenile and adult.·.~~ · ,.,. ':., 

: • ' • : . ,r 

1.! ~ tileir i.apnr..ahand apaclal avallabll.Uy .,. .. a . -p.my:.,J~.. During the -first 

· •- :· · ,; h -~ -lllfflS•-•~ -(:-re:£.). 'The· :stuaecl~ o:% aurrtrce ..r~ .... 1crosoopunrtoners 

auch ••·· surbael~rberri ... aml· 9111'1¥. janlanU.a zoctfbtl • ..-.J.ct tn· til6 L'oN :B•y -1est

uary contained a high proportion of· st~g~ I ~nd If crab zoea. A~ development pro

ceeds to ~be later %Ge.al atages Ill,lV and Vi they Hct11911e neg.atlvel.7 phototaxlc, 
. . . lC-~ R.JJ 

,. 

descend,-1;1:J, ~ ..of;f~ tl9vi:nr..bottia -~ J>nrlng~.&ta@ea ·...a-.._.l 

Jure. •. ~dya 1 s into • ·· aegalopae re•ul ta in. • !CfalPlets: .~everN.1,-of-. photo.tact-le · :re-

tt.!-..:,:·--. ,,~., • . the :Slirri~ .and· mig..a.t.lng- ..onahore.:. Becaas• .of• the incre

ased •,h;e of ~ Cancer ■agist.er 1~ .tu the aegalopAe-. •tap•- Uie pr-edUl'On· -pr-es-

ton (Table 1 ) • · l'he.se .. •~ of .ieg-a.lnp.ae, attr-4la 1arge U~ of, &C%Jwl7 .Leeattng · 

, ~ bt-rds renattlng tn . .hlgh>-wor..taUty l~-.e'l--. • .:Staudt analy_.i.~cf a,"tllrg'e---niner 

~ -~ --...l- am-.inie ltt%'U -j_. ••~. w• ••· i:o ~ 'the ·tavet ofl .t-apacc ana,clatd adtb· • 

d.atlon pressure to eplbenthic feeding organ! ... (Table 2). Orcutt et al (1977) po•i.- .;.o.. 
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' 1 

frequency of occurance of _jo"9llile•, in fi••at-•chs. Becawae . of the large number 

~ -
D:f .natural predator spea) !_.,E;- aap•t11r~~-'tts~life_.cycle, a fairly cons-

• :, !' -tent 1.-.elr-d pra'1ation i• maintained. l'lleref~ -natural predation does not seem •t 

,.- • to be &:ltrtd.q .aechanlsm behind the fluctuating crab population levels. However, •• . . ' 

-~: Tacent· t8'swww.es t. ••lmon enhancewtent-9 ,long ~~~-. . ..could exert additJonal ., ...,_ .! 

~ >- . predatiJm ~ ·.- In i 981 there vt U ._ apprmc:1 •~--al lUcm cobo. ,salmon 

"swarms". Hyers (1975) showed that hatchery coho prefer 111egalopae when available. 

Table 3 provides them:tl~al calculations of the pote.ntial predation prssu~- of hatch- . 

-~ _ lug P1"•ct:Ji~ -.uch .. ~ -Tw:turning to the v.ter nU111erou.s suble.gal. crabs could have 

a ~tam:i.al blpact_ on 1».crult:Jllen.t to cc err.J.aL.a.t:ocks. h.cent AcallDp_Jng pr•c-

. ,. 

- - i,rior tt ~ spawning 9eeS1>n could directly affett.the rwp1odllcttw capacl ty of- the .,, 

crab population. 

I 

CannabtDll• ~ botb .t.be.'4arva1 and juvenlle .. p ..-..·_of ~ !-'Waghter could accent-. . .. - . .,. 
uaa existing cycle• in the crab population 11 partiarlarty -tn years of high ·crab 



.. rauuln-At and a relatively deplete.-·~d -m..:r11.,.-,·JKnwuen (1960). hu deatgnN 

In~r~ci!ic caipetition for food and space operat~;.ln a density-dependent 

: ·. -manner. Hovever•· ' •pace avallabt11ty· does not appear q ; l,e a llmlting resource 

• :.;~'.)~>1oQ:A~ -
~ • :: since £• .. gJ s ter:-adu ltil--1111wfill4'L .kat do not require ..:eoure .. ve 11 sorted aanctreharaet- -:. 

, jett1~•· an1, ~ ot,stf\lcttns-.... ~~ ~•e o~ C. wagtster-s,.ttl'ftrrity of 

prey- ttetns, -throa~t" it. tin ~1-e, food ...,.llw1d"l--tty ._.,m,ts •ppen "to . M a 

-. 

driving mechanism behind these observed population cycles. 

lnterspecific coape~tion ~~en Cancer _!£, •llur.ing t:lle larvae. •tage• .could . be • 

-..·r1s;,.xt.wt1. faeeat affactl ng:~ ..tlmidanoef..f,o;u:r tllt'--Tl,ie .,ear• .1.amr • . Tbe · tia.tng 

• ~ et'ltors aueh as f_. ·prot!uctus •nd ~.· oT-ganeds· . ~ }~ · to hatch, .sewra-i "..as 

)lt"lor ta~ ~aglsttt 1arvae.-•tlw:nAth.1.staay .ao%le daari. ccapeasat:e ~or tbe.Jr · r•lUlwly 

f1'1" ... it-able "!bod itemJ. , ~odlts and Dodsc,n {,l.965f,· studying antagonistic ef!eca of 

-.rt¥ally saare4 food reaour~a:ancludad. ttat tha- larse.r...~!e.a- w•uld- outrmpete 

, , .. adu~· the "8r.1Able· 4iwtcms D~ .its f»NMM'D~-al 1llcbe --.a.l:d• ace .t:o...tnlaiae inter

speci tu competi tlon. 
. 

.... -■n.,...lullape•Ji t liu::'tn:a- ~ affetll •• a .. rd,rat ~ CIUlatnli&'I by. J.ougb 

,.. · ,;., .... ;; (T07J)-- a111torcutt .et' a1. U9'6) .; · .. Lough (1971) #BAotwd r.spcm~~~c•.analyds _. 

' tuiperature and salinity t~eractive affects ~ -·-c~ ■aglater survival. •TheM' stullft.s 

showed that irr the laboratory variable salinities resulted in immediate mortality 

A~ereas the eY!•ct ~ telll'p'e1'ature became increasingly important vith time. Prior to . , i 



11 

· offshore drifting, early larval atagea experien~ll:,po•alinlti•• and variable t••P~ . . . . 
· ~· · -at:ure ~ -due ~ fr9sll.-tler runoff occartng nearaho~· J.ocally, in the Coos Bay .t-

••atuar:, ·salinity values re1Uhl-Telatively constant, at or near 33t 0
, and vould not ac-

-; , : , . count for atgnificant ·tarvae IIOYtaUty. In the adult •~ .. Tasto (1981) demonstrated · 7 

f 
that egg production wa•·• direct fun~on of ambl.at ~n, •~e. Dungeneas-. CS'llha 

mul. C5Dllequ~f 1 J , 1w1,u-d11c:tJIPlf ..... ,t. ~- a 41-97-9)· )IIIIDtYl;ated ai.1e ~ 

"~ tL-m 1U'OdDrtiCllft -due .,_ e'l.-nrted •adrtt'ftt 4 J H~..,.. a ... q wtroag . factm"- l n the 

1957 has affected the Oregon crab population la dt1flcult to access • 

. Ihe nemertean. •&& p~tor,. Carclnone11ertes ~ans"» host .specific .to :e. ■agiater. ') .: . 
•• - C 

~ ~p•M ha-t:Nd••• I fl •~tng ~~ ~alt. ...... Jat:ttm .. :fhwtu•tlffll& :alaag the 

.-nttre \Ifft: Coast "Of' the lhrl-Uet·•taue (Wi-i:1ta11a· a 71.-r 1-9779 Jlotsm'd & vtt:ldwa J 9J8_. ,,. 

~ • ,'979}. · ~ la ·• :hlgt\ ·eeff'9.l·•ttcm ·MhlM.11> t:he-' ·mw:be~ •~ . .ara • . pr. ... .bl.• i--- cw.I.\- , 

· 1."":.. J;ch • ..ct t:he number ot·daad, ,e.gg• .. . ,Vickh.la (1978) •~ia&ta•-that: in C.J.lfornta Alli --

. •. 

!ouU:nc b~ aaaoc 4etad blue-green algae~ •ct.ria ..and protoaotna (F.iaher. 1-9719 -·AraattDJ:lg.. 

Jin-.:r -tV,77).-, .. JJmar .,.,__... n~,=. a 1 ·tn..ti:.11.._£ ·• ag!nn , : 11wt:trn ~ls 

4.NJir.Aa.t.icAUy flu~ng."tile .-,na popwl£lon h 12rtv,m to • · aev high' .level equ11-

~ "'~ ....,.,,...,..,. ..ad.ch !l"Unlt■ m :depreutng -,ra r.e 11:q :.ta respon• to a ... i:.-

• J ~, ■ui; •~z-.;ila~•. awwt'tf',ilenl-c. 'nle ltai t on -popu~ ~ 'Mccae, bost avai 1- c~ 

abtl.tty; ~e reau~~ 1• a heterogenous diatrtbuttatl; high denet~tes o~ worw• on T.v : ,·l 

··mt>e~ This intenaified egg mortaltty, ; accordlng to Wickham (1979), pushed the crab 

popul~:.ln "tili ~al t:allfornta fiahery, i~..U.., term depr.ewd levels. ntis 

• 
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model can not account for tbR coasbda"'Cfcl1c naern••tlona ln· cratr catch ■Ince 

The lncreued 

-~ :-"t~luence- or-the Davldaon Current amt· the -asaoclated-~--Uend ■lnce 1957 ■ay a. 

:i • ~ tul'ft expanded the dbt:rtbutton cd _£.,- err ans northward (vtcktlaa per. coam.). IncreABlng , 

war.,: ~ . -t-,ect ~..:.£• errans on the crabbing ind,wt:-'7 ·t•· ~-t!Jcult to .,umUfy 

1--.!" • • ·• 1ra·· tmscl.,..:w.pnttng .lt.,.-:rwtvret:~i-a-ana~•:11es,~, 

~ -C; :5btie:r. . .. 



> I 

' 'Iri • summary~ di-fferETICc!'S"' in diurnal ,snd -s~cJstmel availabili-ty o f C. 

·' · '4V -11E~9bpee 11iill)!!rB!ll.~ 1:tiem-v elnTI.g· with ;;~\~sis havw- 11eeil. ··examined f s:,'1"·· ~ 

feesibili:ty in explaining the coest~wide cycl~ ·~fluc~1:,1_eti □ r:is 11'.l .. £•· megisteTis · 
. - .. -~ - ,... . \ .. : ~ 

··• abundance. Anely-si-i; indicates a densi ty-im::l2peTu~~ t interei:t.ica et1 ~ :_-~~-

_ . .JU'alized · mechanism j) ;.Ilbbinment af~·_:± he s-;:raci.fic ,:t:eu'Setive 'or contT~riq' · ,.~ .,. "' 
. 

·f Jn±DT( :e ) . "Dft umil't ,. :a ~ !'to be .,.-,m t.url!l f'1 ue t:Jmt:im, . wi 1~ invol \fl!! me n y 

»,! ,.-,a.rs er- ..th!tm J:Mi::,_2'.ilJilf'.itlD'9 '.t!e:SJ!bl L!h .. 
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_ _ ~- _R;..;;;E;.;;C;.;;O.;.;M.;.;M.=.E.;.;.N D=-A_T.;..I=-0=-N.;.;:S:;......;.nJ~R:-nmT ... _,;..;...;.;.HE.=.R;.;....;R.;.,;E;;;..;:S:;.,:E=-A""R.;....;.;;;C;...H;.....;,.;A.;,.;N.;;;.D....;.;.R E;;,;G;:;.;U;;;..;:L:;;,;.A.;.;T-=I:;.,:0;.;.N:.=.S 

. ·- .~ ~t111..1£t1 stllliiEs:.~f "%:hi! __ l 11'E cvi;lf: nf_ £...- 111"!!9isteT- -end 1 ts relation :. - ~.!-

. ·.: -ttt· ~tmogTB;Jh.1--c ' -£V~B hev~ pnrvideo us lafi±n ·:i:lues "1:lf -their specific ~-

: · .... -- bioln~tt11l-enviroment!ll interactions. HoweVl!'T-.•-·further research is nee-. ::J-: 

·~ ,.,,_':l':-=-es-,m.ry to expose _ the fii,er details.:-· of ttmimJ .;:-. ebundenoe end· tti1113~ ~ t,"r.· ~: •· 

tt:1~ ler~ end the vsriJ!bl-es influem:i~ · both "jl.J'W!nil.e 1md edu.lt. populations . 
. ~ . -

-.~-::. - Lu.r.lf'ice1:±Dn .Df· Bl)ec.i f _µ: :Iieui.ls ¢'_..£."'! meg ister •.s · J. if..e · .cy~J..e.. "'C-0113#,- j3Jet-

~ 1.-f.y · i~1:iti!11bs:t1.ml TJf · mljE1]leTI± .n.pt:tnms :T..eg.arrl±n9 ---s!!IISDn• BEX .r.£Sttin4 

_ t 1-nn-s "!!nlt :g..esx. 

A multi-year coastwitle serial plank ton tmtil pr1:u;;irem with simultaneous·· · · 

collect ion of. ot:eanogrephic dt!lt.s is··neces-sar.y ·in . ortieT · to · stet isticall y . · .~ 

suppo.:c.t t.hJ!· ;cmt11J aterl- tN'DJ1:s in -1.axl7.s.e .J:h/narob:s... ln m:fx1::t:ttD1'l.- .:r.eg.uJ:ar .- -· 

pl-ankton :s!llTlpli,rg .lit :bey- e'Titrllffl:!!5. m,tt ·· i-n -m!E'll1'mr.e t111tt--ers. .would · Jrl:rl j,TI • 

our .und1!.r.St.aruil~ D~ -the- 'd'l'ivi-ng mEr::n!ITti.sm ··mnu:x:x:i:dmi-:-.3d1:ti ml!g111npae 

- •..maJBrming 11 '!lmi Dnsho:re -:movement. · Count.s .n-r im1il7.irmal -mega.lo.pee JS.t..t.a-ched 

-tD" tna . .l:lllD:rutt" }li,tm'~- Velll!J.1!1 . V1!1.l"E.a- t:Dl:Ud ...Jie'urm..ud:n:IW -j;:tJ.e :-.;mrBllEl.i:sm ,. 

o.f \f.'E!~.chs-s.· sb-l!TI gtn s· -:ttmt r- +IT e v inusl y .p.:r o:p o s:e:d • _ -S 1 nm e ch -:tm1!l 1-y s i-s -of· · 

t he diffenmt larval .st.eges wo.ul-n- t-est sev-erel · pxo:posl!.li .Llensity-.Llependent: . . · 

1:r11!:rhmrl:'mn!J; -1"m>it- JlllllilJrtl:ily.., . 1:sua:attru-em- ent1.::-1m£t".!l~'f'.:fl: .:cxnn:pet±t±nn,;. 

Uthe.r "Te-se!lrrn invnl-ving "1BTv!l1 dvn.amic-s °h"!ls: 'b2en .BtJ~l!"S--terl by t.on9h (''f976 ) ~ . 

• 
2 

, :-Tm.~ I:DB.B t-1d.rlt! impm::t "'ll'f· t"bl!. ·-!'!!!'lli!l"tefm--,, _.Cm-t:±TilfflefflETtt!r_ .'.el 11!~ "'Im 

4 -~ ..&.... ·ineg ister•-.s oVEr.B.ll --e~ -TIE'l!rl-s --tn a. .. :thnxoughJ.v . mve-y.Ed by"'>'JlevJ!'l'.al . 

! !"' .. ;- :r.l!ml z:t-r tee,ns ·es "::1."B ,n"e.lilell'tfly-- tre~-m;:i· tnti!rtn...JJ:f fil-,:-ktri!m~ ( 1979.l- hl.:emEt:ri,- .. , 

: zo£a stag e would show migratory behavior end iocatio!J of hatching sites • 

.S.upling the sp.E!Ttn1Stheca of mat u re female cr■b.->f~r · si gns of sperm prior -



' 
to "feTtilizatfbn co~uld demonstrate overfishin9 of meture males, resulting 

~· r · ;tunate!'[', · theTe m nn -pTeert-sti11t;;i unf is hed £ •. megbiter .. tmpu11i"t1.bn!i · tc ult

·:llize ea ~• reference; · Therefore, the current si tLJat-itin, Tleturai or not l -:-. ia" 

un· be --t;atcen ·e·!!.:11· ~ •~eline study • . : .:rtie. Ca11:f'1nn.i!! Fish 

.. ~ neJB .Cr_ab R:e9l!JU'.Ch Psl1g.2'em i'9'7r...;...~9f!t;: has. pru111necf.-,nariy sug~st.innB ·.llf' 

- ~e" m:W,"1':i:!w· rm;:iu1'9t:i:Dn5 ttm:t_.will tml-i,-·:stl!Jb~l.ize -t.tm -m-llbbing in- - · 

- dtratTy; T.°n-st, ,nnv.ing "tru!. Bbrilng d!ttE · ..af' :the Xl!.BDO.i"Rg •:BeB!fDlJ ·:i:JB.c-k .one 

mo nth, to January, 1&1ould .r-ed uce the d isturbem:::e on females releasing larvae.·· 

In addition, the ruonber of reoent.ly mo.l tect. or·_soft-shElled crabs ca-ptl11'!!d' :·. 

,eouldi be. :s11bstan.tial.ly ~edm::ert.· ~_Dux:ing th!! 'T"PgBJ apee..:.!.1sw.ar111~~•pe:riOJ:l, 

·channel drerlginq--,·an.d ·. ea1mon enh1mce111ent· !ShD.ul:rl be ·Jninim.h!!d in -m-de::r · tJJ 

nxtmiz• s:e1:ill!ll'l1!1Tt- ".!fnd ".Stoctc TErrui trnexrt. . \ 

;iv 

.. 




