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PreviouB comparisons of the catching efficiencies of the Gulf III 

(Gehringer) 1952) and paired bongo samplers (pose;ay J Marak, and Henncr!lUth" 

1:)68) J indicated that the abundance of the smaller zooplnnk:ters is under-

estimated in the Gulf III sampler (Sherman and IIoney, 1968). These 

compar inons were made in autumn, 1967. Our expcrlrents 'Were (!ontinued 

to cxamim· the effects of the seasonal changes in the sl:t.e composltion 

of the zooplankters in the catches of the two camplers. 'l'he present 

rezul ts W(~re obtained from compariDonc made in "!linter a.rJli Slun."Oer J 1:)6r~. 

]-.'lethods 

AD in (\ur previous trials" the samplers wert" hauled slrnultanr!(:.usly 

in a E.tI'!P obli(]ue taw of 30 minutes --10 minutes each at ClO m, ]0 rrl, anfi 

th~! surfa::e during daylight. The nets were on the S8lIlC wIrej th(": IJcngG 

s8:>tplcrs were positioned about 25 em above the Gulf III. Eu.;h of tIle 

Zilln.'p1.2rs had mouth diameters uf 20.3 em. The amount of water strained 

waf! detel'mine<i rrom n CA.l t.brater'\. flow met~r mountc:!! .Ln th('> mouth of ene 

()f the bongo nets, ann. in the tail s~ctt()n of the Gulf III. ~.'\ch toW' 

euver"r1 about 6.5 kIn and filterc'd a.vproxlmately 165 m.3 ',1' · .... ~.t(:r. '.:'h{ 

tow lilt. Gpeed was 305 em/sec (6 knots). ·{ol\.Ul1r;!s of the Sf.lIlIples 'Jer'=! 

mcasurr.tl tn the laboratory by the mcr'~ury immersi.::m mcthvd. Ctr;n, .. ph(;r(;~J 

Jarz~(' e'x':"nt'~rat' '~lIl<'~lns (>2 ·:;m :r.nd ond ~ll n"h ~"J.rVt:~C' ·"er~~ c_:'.:lurl·~d. 

Zooplnnkton camplcs u:;ed .1.'01' analysis l'anged from the totul :;amil1,: t,) 

G.:i.iquot.; t.:P, .·n<.: -V.' hundred 3.Jld fift..;, -sixth, Jep~nd:'n[' III th'..; rJll].c~ ;f 

the samp.l~~s. They lere Dorted into major taxOD' ,;aic gr0upsj ;::opepo·is 

' ... ~re idp.ntifieti to speCies, and nwubers of COpEll-.. ds r.nd oth-::r zooplnnk-

ters IY~r lOO m..J uf 'water strained wer0 co.lr::ul;:;,tf;d. 

:"'·i.'·lnltr.1,·~r")UC tn1;iG 'wf!r(~ marie ir. ·,/Lnt\,;l· ':'..t t·.::lv·:; ~r":lstr .. ll()';:l.t·_r,Il!" 

r.c·t.! ,'n ,'" .":..m l ,~,S38..::.J.,·.l.S':'tt8 on·l ·c~<:hia.s '22.Y) :1D.i.n,_. (..n'.'"Jl~ th,: 
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b;"):ngos iHW f'ittr:rl with 0 .. 366 mesh. The other was fine :nr.sh (0.15:;' l'lm) 

tu E>['mple the smaller zooplankters; this net, howeyer, was torn rcpeat ... rlly 

wh:-:r. tm.[('d at 308 em/sec, and the resulting data. were nut used in th~ 

(!,)mp:a' i.sl"'ns.. In sUIlllI'ler I 10 t'rws .. ,ere mo.d~ in cC<lstlll ',lO.V:r3 in th:> 

vi(!lnLt~' of llo0thbay Harbor; the: mr:!sh apertur':!B in both b,::ncos 0n1 :':1 

th,· "'ulf III were 0 .366 Mm. In each season, 25 speciiJll:'nc cf e.: .. ~h :.f 

thr; abundo.nt t'lXa and (.:opepod species 'Nere selected at rand,));). and 

mct.u:llr ..... rt f'Jr size in their 'ITldcst tUmcnslon. 

,c.'or:tpos it:.:- n '"'f th<C': 7.:1orlr.tnktcn 

:;::1 .Jtl,t~r c;~'pr'pOd6 '.trcr(- thr. prcnomlnunt ;:n(.'j?l,,!!kterr,. :wc,. S:'1' __ (!~CS 

__ r:~·.1_·-_<'IH·, f':."'marchi'!u6 find Pseudocnlanus minutus--oclnstltuted 97 ·'pc:::.!::.::C'r;t 

cf thr (,!'("pepo'ls lrl the 6o_rnples. III 6Wll!TICr 15 taAH. ',JCJ,:(. L!. the:..::.e,mi?J.Cf., 

te.' cn~)st~tuted !::lor::: th:'1I1 C:le perC!crt of the tot:,.l Z('u:1·~r2."j.tul'--"':' i.)I'i.Y'·!o, 

j,j"!~;'C::S, fish (;Cgs.l I.!l·USt'-1C~['.11 h:.:..uplll, ga::.tl'':)J:)..:;.,l F,~'::';2:5J r1e;,,:~~::>, ... l 

~":l ,,:1" I h::;'..!hyu..H1L l':l.rv:.1.c J ptt",:r.'Ui)'J,.l~J '..:irTi'p1;,l l~'J.'r'''':':J :I •. .j '~~p, ... ;.,J i .. .::J.:,

] "Ll:i"jlS. ::0P(~'pOris I-Iere thr~ pr(;,10111L~Llt t,~L~a (6.=, pcr.::;;: .. t ',1' the LtQ~. 

;:,:;. i,J , Lt.-,:,) j eiGht species \01'0:' ... ..:: i! th0 S£:..:ll.fl1cs--:,:, i'~, 'L·':""..:h~,;uf>, 

,llilllltU~, ,> .. !'tlQP[Lf~'::G h~';n."'l.tu:JJ ;::w'}'te,,1(',r,j ho:'l·cli:l.;'--""LJ ~ 00,.;1\;,,1'., ·.s, 

. ·.~.·rt-,- '1 ;,;,tr':;illic, £h.:. :::lUUlZi J arti1 1'O:. .. t~.TUS (l:.s::: I,ldatus • 

1,:.."jUp '1 . .-1 ~~jr~'.;.i.\·s :..:~;!;C! ~Q.;tn'u·i:J0:lfj 

';"}J'_ l~ffj::l"~u>;s L, the ;::l1.t:..:hes e;f th(; m!.jl)l: tf'~{a ri.c,i o.!:':"j.1'":OP'J,: 

sp:\~i.r.::; !'('t'dC"~.1 the: bLllg'J Ulitl Gulf ill ZWll]J.!.U.'B ./·::;r" t, ~,;t,_'ri i'OJ,: .s~cr' 

.r~~(L;'~;" f~t;l l..i .. '~' 1'~a~jIl-"lh.Lt;·lc;,· rJ t'-,:3t for Il';',.te:r.' :b~r'l"/i'.t~J sJ ·-1 til': 

l"l':.,'.Li'I't., t':1 )~.-{£,y r. ... rn·!.yci~ .... 1' '/:'.1"1.3..,-.:'':- (>:::.i.':;L',1., L:J~i..) .. : .• 1 t.ho?; ;,:)', .t,· 

~.lil..'" 1". ii, .:.unu .... rj· c,~ th" ,·r~[!llJ.t:, .lc :.:,.Lvr.:J. ill tr,l,~' ,i;'I';l' t:l'-

';~,-'~;, ;.',.' .!:.~t';:rl i): ~~l~'. c. 

" .i..lt(~J. o-.rl·"I~.,t<!:l·LI1&~ p;'[Jul'itiou c t:J.~ ':'-'- \' _ .:.,. r 1 :ll. 

(.,Jt l.l . I ttl (,. 'l? n~J) '"f • .:.f; C~_,l.(liC:tl . 'lU[~L::I fl,::; 'w(. .:, I ~!l ::;U~ l' 

tJ ; ".i):~ • I.! ),It.i.':LHt, tile ')riuJ t but am"'lh~l' ':;(;pr.. jll"d) ~ (!!If.:I:~' 

,,~~.:t.j) \, ..... I ',iJl) ~.:l.~ u",:,':·.-wwap:L,· ill th, ,;u:lf .1.11. '::IKtm"l' th' Ir,; 

'.,p,·o_:!; .::.t';~ th:'.t \'ICl"'~ !~l("ll'r h1,!llC:::Ou.s LI th,.,. I1l;"~'",,;--~ I.'') ,;,;.l.1·'..:.1:3) 

.te • . _ . .:.u~~J j~. IV~j:dL'l i. 1 ]'·'.!J..:."ltuz, :;'0(1 .L:. ,ni., '.l'\..l.U:-- :.,." ~(. t!l,_ :;;;'1.: ::., _~t 

>.,.-, " tJ"", sa'l1p~'.:s «°.30 "w,'l). ":'. l'.l"nr·,] ~~J'. :\.! •. c: ,'jr~"it.;rj.~.:' t .~~. 

tit.· t.IJi! j ~"Ul· til Dr~p,·.d,i.t..' ::ta<':/~B; t.hr· c,t:.".!.' ... "~J;:~J ".:.th 

'\.., :,' 1',il'V'1 i'(l·"1.ltr':-: ;;,1] ~ o.dultG. 
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Th!~ three copepod speciea--£.:. flnmarchlc118.1 1:. 10:'.g:' :.;('r:.18 .. a.;",d 

~ liiscqudatus--and five other taxa--clrriped larvae .. decapo1 larv~e, 

ptcl'Oporis-, crustaoeB.ll nauplli, and fish eggs-- that were ..;:ollected 

equa11y l.(ell 10 the bongos and Gulf [II were all relatively large Ol'ga:1-

lemB .. equal tu or greater th.a.n 0.38 !IUD ll~ median width. Cat,.!hes of 

appeulLculariall8 were also not signl:f!cantly different among the bongos 

and Gulf III. '!be catches were, however, of tail remains only, Wld. th>'.:lr 

median width (0.16 mm) i. about 12 times le •• than the actual width "f 

the orgnlliSffl wlth its outer gelatinous body. The added mass of the 

outer body thl!t was lost durl:::.I.g the sampling may have aaoounted tor thr: 

slulUnr-tty in catches amcmg the samplers. Three remailiing tB...<a, dl:f"fer

Clltta.J.ly retained in the sl'UD.plers" were the relatIvely large '.!l..wloccrans, 

:nOl"! IlWlll!r')U8 in port boneQ a.l.d Gulf III, brac:hyura.us, more I.wrer'lus in 

the Gulf Ill, and gastr('JpOd eggs .ore numerous In the bOllglJS (table; 1). 

30ur~eG of '/ar!at\OD BeWeen f::amplcrs 

'l'be possible influence in our exper1.ments of the patchy m1cro

distributions ot zooplAnkters in the horizontal and vertIcal plane ia 

considered minimal. SOD¥! dlff~rencee occurred on the horlzontal plane 

between the: catches of the port and starboard bongos, suggesting that 

the patches of zooplankters were leoe than 40 cm d1atarlt. 'I'his et"f'e'.:t, 

ho .... ever, was not statist.tcally a'lgnlticant (P>O.05) over the series of 

repl i..;nte t~)Ws when examined with the Manll-WhitIJ(!Y U t':'.;t, ":.~(.!':!pt l'"_r 

gfloGtr')pod er;g.c and appendlcularlana which were m(J:('c nUW'l:OUG In the port 

1(!ngo. H'ithtn the w.Il.ter column we have found that zooyJauktcrs in 

\~n .. u:t'·ll wB,tcrB rJf Malne lire mOre' JlUnierous at 10 1l'lI'~tf!1'8 thnn nt the [;ltr~ 

I'll"". [II Lb' ll\ot .Iu lIllnuL.t!'Ll or thc~ ct~p~oWlfluc:: toW', th,' bonc:;o ll('to 

"'..J't' ptl" ·.tt,)u("t Junt iA~l\)W" the CU1·CI;1.'.!C fIlm; tht) Gulf IfI Nil;:; ::..t.·(,ut :"'~ 

o..::ffi I·,"' 1(J\!( ,om the tOWing wire. Differences in c.:utclJ,..:s cW.l."",l loy vert!'.!.'!] 

p:.t ~"'lnf~st:. l{oulr1 hav(~ r~sulted In in(!r'2fi.sed number":; v:: ZOf,p].!),fJt-.t-::rs ~n 

thC' nulf III rnthel' than thp bongos. Cat~hes of only thr'.;:'.; "f tho'; t~li 

tlLhLL Iud ':[I"~ht 8J)j··c:l(~r. Ion th~ ~;fl.mpl('a appear tfl be: 1"1T1mnD..l('u~;; th" 

l"":L:::('U:J Ihl" thr' Rirnlfl"lultly (.',I'("!o.t;."r ':atc.:hes (,I' tJI'": l'rllltl'l~;ly IU,l"{":e 

g,'!.~"d:.l·\·'J" :1.::.: In the: bt III,)):'J cJCl.d()f:~!ra.nf; .in thf~ jlo,t·t l)"nC('J ll.Iill Cu..LJ" 

III nn'l lJl'a.::hyw'an:J in thl"! Gulf III are not ,:J,~ar ,'1.Ilcl 1 .... 111 ,'~rluiro:.. 

aclditiQnfl,1 inv0atl{:;ut1on. 
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'rL,~ three copepol species that .... ·~re ..;ollectf.,l C;!:l.ue.:;'.ly ef::C!'.:tl/e~y 

in Gumm~r in bath samplers--£:,. finmarchicus (media.n width 0.43 :mn) I :£.:. 

]ongicornls (median width 0.38 mm), and ~ dlscaudatu5 (median width 

O.36)--were id~ntical or only slightly larger in median ~ephalothcrax 

·width than I.:. minutus (median Width 0.36 tum). Irregularities in the 

r~tention of zooplankters at the level where the retention and passage 

of organisms through the meshes is approximately the same hac been d.es

cribed by Saville (1?58). It has been ouggcsted that the es'''pe of 

ul'r:,n.nlsms In.rlSer than the nw=sh(!c Is aider'!. 1y the f!ompresc~hl1~.ty ':)f 

thp. Ol'gnni::;ms and the rl~x;lbll.tty of the net (va.nnLlccl, 1:J6r3). Thf~ 

1'I'knt lnn (11' 1:. diEicauclntuEi nnd th.~ 10,,::; !)f t:. ml!JUtus m.uy hfl'/C be'..:!.l 

t;[!.u.::~(~·l t!y dlfferences 1n compresslblllty, not on.~y cJf the ~cp:rJ.\.l'.Jth(.ra.,.~, 

bllt nO! S'J in th.~ elon<:,:at~~ m..1.X.lll ipul::; and antcnn'lC 1)1' !.:. ri I.~CAudatus, Ilnd 

th~ sml-'_ll~r' llli.'-xillipp.ds and lens r16irl. antennae (:1' t:. r:..lnu.tu.::;. It i~ 

u.1,;', l';'.:tr.l:y th"l.t f>OllJ(.' of the sma.llf:r l:Opr.-l'od6 (C G.36 mm L.lf;::ulan width) 

werre l{)st throuGh tht~ 0.366 mesh apertures (0.51'7 nun diagonal :u(:3.sur0.) 

01' bet:'! th" uuagos an,1 (;ulf III samplers. 

r'l"~' Llmlnary obs~rvations of th~, hydrodyTIaDltcs of thr:- ';'ulf rc: 

£l1mpl',r i'1dicate that w-Clen umh:r tow the mesh vf>locities arc hLgh t.( ~ause 

of the rllff' r-~ntial flow of water through the net ue:centu!:!tpri bJ' the 

enCl.l3r;<rICntj this results in a high veloctty centl',:..l COZ'I! pr()duciJlt; niJl 

r.v:!sh Velt,c lti,~::; tn the lower third of the net (pr~rsonal communication, 

puul Smith, Bel", La Jolla, California). In ccntl'ast, the mesh velo:!Lty 

./,')ulri b.-. J.(Jwer in an Wlenclosen n~t with a cylin,}F'r-..:one (.!onflguratlcn 

('I'l'ant"-'r '~n'i .~:nith, 1968). Slr;nifiC!antly more 0f tnr· s!llBller ZOOp13Ilkt~rs 

( < (). 30 [lirn 11\(:'(\ Lan w trlth) were l'(·ta. lncr1 In thc' l.o, .f!l':C·:;, but n,·, c iLnlfL.:lnt 

lLfr~'I" r!<.;'·~; '/",' 1'r!un,l amfJng tlir' SF.ilnI,lr!ru in thr' ':(ct:h· (.1,1' t.n. ·:J,c,:. C 

()U.JI(l rllm '1~'·I;~ITl wi.)l.ll) ('!'en.nLnmu (tllbl!' ;.). '1'1,· ,LeI',' rl·;,;f; t" tvl l ·,'" 

L,1l 1,,'11 I,ll pl'll.l',t.OI1 til l.!,.' 1;\,1[' IIt l~Hd I,· U' r.:t:!LI'~(:l'C, f'itt'_"i 

\/1 th n,·t.LI_p, .' u.jt .. t. rlLJU ;!pertur'''c, (I)uDl1.bl;; j.',,;;ult l'rll!ri th, .. ,":t. ... ll;';l'.JH 

.: t.h'~ :;m,.:., -: '1' ,.:opepods and othrcr LrilU~ 1 zu()pl'11l. t. t':; ttu" .u.t;;ll th(' ::It':;ilf.:; 

~. f tlJ,; :u I j: II ~ ... h~n tCJwerl. at h 19h spr..!~(ls ey.unl L. r' .. 'f' _l:l.tcJ,' th~~i. JAJ 

L:ffi p"!' t;"(!\;!.I..j (6 ioJJl1tS). 

',/' , th:-I.n ::1'. ,J. .SI.."/ of the l:C:o', Woodc l,.:.,~(. f,.-c ;,Ls l'I;{i(-,. 

r th, ITtlllus,~ri~l'l, ."{Jill h{",lpful sut.mc~t:,cnc. 
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Table 1. Sizes of the major zooplankt.~8 and copepod species collected in the 
bongos and Gulf III samplers, winter and summer 1968. Friedman Xr2 
and Mann-Whitney U values and probabilities are listed for .ach ~f 
the zoopl-nktersa 

~p('nril~u:Fl.1'1an6 

!. ) rmglrem L s 
• ..::l.ausl 
:-~nl 
-: ha,!nntm; 
-: dlBcauilatu3 
-: minutUG 
~ l()ngt~ol'nic 
~ mlnutuc (Wry 
11·1'tIV:,',1 l.!ll',,:U 

~,'I'l'i'\" I 1: U' \' ,J,' 

l' dllll:ll' :1\!. !II:J 

in.\. )(:r~l':1110 
'lI:i!.n.'I·1t11 rlluJ.pll 

~f"rL ']11)(1[; 

) :-, tl'Ofl')'i I ~/l/l 
• 1'!rJ!l~'\l',:I!i(:'l:i('!) 
loli-- oggs 
:u,.~h~1l1':Li' IIII'V'\(" 

.. ; ~nt, r v' w 
J. :,1) :..:/1 nIp I " 

:,~P liM 
,.ldth Cmml 

0.16 
0.27 
;:'·31 
0·3l 
0.35 
0.36 
0.36 
0.38 
0.38 
o.J)O 
0.40 
0.113 
IJ .411 
n .115 
u.h7 
0.69 
U·7~ 
0·()5 
l.:y.:' 

f4ed1iiil no 7100lU::l" 
Port Gtarboard Culf III 

940 
1,482 

584 
2,008 
21129 

384 
3 1 026 
1,01301 Ns£i 

8e) 
612 

~~, 79') 
1,.114 

(,In 
4flJ 

,(J51 
~J:J 

1,001 
324 

341 
1,451 

534 
1,358 
2,212 

381 
1,858 
1,209 

687 
]1]-:-:: 

590 
~, ,ae9 

3fl7 
715 
:J!i6 
CNF, 

:-, ,G'(O 
) ,On] 

1'13 

166 
74 
55 

606 
634 
273 
297 
(l39 

19 
?50 
;01 

::,O~) 

1,:5),: 
7(Jf 
:'(,(~ 

14 
, '(:"c 

". , '/' 
79) 

-. I 
d.J f.1ann-'JI:LtMY U, un'! proll!l.blJ tty valUNl 
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xr2 

4.2 
10.4 
9.6 

12.6 
15·U 
3·2 

10.4 
5.4 
4 
2.~ 
C.U 
t .It 

1u.6 
:' 
'-, ,.. 
... u 

15)' 
66 
f .6 
9.1.: 

PrQbab-il1ty 
value 

~ 0.10., 
" 0.01 
.t Oa01 
, 0.01 
< 0.001 
) 0.20 
"/ C.Ol 
70.05 I 
( G .coIl
.... 0.20 

0·99 
;. 0·30 

.t 0.0':" 
-, 0.30 
, 0.:.'0 
.' o.ouil 

V.G!,! 
(J .jCJ 

i'. (. .0 J 
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T:lblc z.. 2rlefiman analysis of varian·~e values C{r2) f'_'r th·: ?J-..:::"e:i 

small {median wldth < 0.38 mm)Y and large (."Ue1ian wldth 

> 0.40 mm)~ zooplanktcrs collected in the bong~ and G~f 

III sampl~rs, summer 1968. 

Small z(,oplanktera 
meriian no I S /100m3 

La"ge zoopiankter~ 
medinn no.' S/lOOrnj 

Tmm P0rt Starboard Gulf III Port St3Xboard Gulf III 

1 11,362 4,551 1,377 7,084 5,:195 5,242 

2 6,755 13,329 2,574 7,420 5,670 6,61'<. 

~ 5,9il'l 5,270 2,180 7,530 13,498 7,210 

" 
1:',223 9,246 2,7fJ8 10,718 ),140 4,:191 

5 lo,3::J6 7,038 ?,489 10,012 7,568 S,i:;73 

6 3,1.69 2,703 2,800 3,950 3,773 9/j03 

7 1i:"J21 9,327 4,693 11,648 12,6;)1 12,189 

d 16, J.3~: 33,007 2,718 13,9,.8 12,17U 6,01>4 

? 16,450 19,742 4,435 10,il95 12,505 0,226 

10 16,651 1'(,296 7,067 13,579 9,576 16,276 

'(r2 12.2, P <0.01 Xr2 1)., P>O .. 03 

'};;/ Il:cluil.t~s: bra.chyuran larvae , ~alanus finmarchlcus 1 cladocerans, cll-riped 

lar'ra~, crustacean nauplii, declipod larva~, fish eggs, gastropod teSS!>, 

and pt, rnpods. 

S' I'1..;lu'les: A":lI.l'tia~, Acart.Lu. Ln~iremi.sJ Ccntrop'''-9oC:~ lU .. tr:l.8.tu.5, 

i~\U"yt'-Hl~I'U hCl'rlmani, PseudocaJ.o.rnl.s mlnutus, ~ lCl1LLcorniG, l1Jl"! 

Ti 'r" t ... :m::. ,1 i .. S'-!:J.u'iatlls • 
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