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!NTRODUCTION 

!he fisheries of Cal'e Cod and Massachusetts· bays comp rise a rich 

and vaned resource from which over 100 millioupounds are. harvested 

each. year (Lux. and Kelly, 1978). During o-tter trawl surveys in. this area 

in 1976-77 we collected plankton andneuston samples for information 

on seasona.l abunda·J.ce and species. composition o-f fish eggs ud. larva.e 

there. The ichthyoplankton dat~ resulting from these samples are presented 

in. this repor1:.. 

MEmODS AND MATERIALS 

!he. areacoverad in. the surveys lies" roughly, bet"Neen Cape Cod 

and Cape Ann from near t:~e shore to about the 90 m-. dept.h -curve (Fisure 1). 

Coasta~. stations 1-18 were sampled wi.th .small research vesseJ.s; offshore 

sta~ons 21-39 were sampled with the. NOAA R/V Albat7:oss IV. There were 

eight: cruises. in t:his serles, six covering the coastal. stations and two 

covering the offshore ones, in t:he mont:hs of March to October Crable 1) . 

While t:he aim of tha g·tudy was to sample all 18 coastal stations on each. 

coas:tal sw:vey, adverse weat.;'er sometimes made it necessary to omit some 

stations. 

Subsurface plankton was- sampled with a bongo plankton sampler 

CPosgay and Marak.~ 1980) fitted nth ewo 51-em diameter net:s, one of 0.505 

mm mesh and the other of 0.333 mIll. At coast:a~ stations these nets l'N'ere 

towed for 10 to 15 minutes. at 5.6 km/hr at a depth of 3-4 m; during 

offshore. surveys the tows were oblique, with the nets being lowered to near 

the.- b.ottom and then bein~ retnaved a 1: a. slow r.rr....ncn speed as. the vessel 

moved ahead at 6.5 km/hr.. 'These- latter tows varied from 3.5 1:0 23 minutes 
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in duration, depending' on water deptn. Flowmeters were used to measure 

distance covered, from. wh~ch water volume filtered was calculated, for 

all subsurface tows. 

Neuston was sampled. nth a net having a mouth opening of 1.0 by 0.5 m 

and a .sos: tttrIl mesh netting. This was towed half submerged for 5 to 15 

minutes at 5.6 km/hr a.t each stati.on during coastal surveys and for 10 

minutes at 6.5 km/hr offshore. A flowmeter was not used on the neuston 

net anel watel!' volume filtered was estimated~ using as a guide the 

submerged area of the net mouth, time towed, and calculate.d volume filter-

ed per,·unit of tima by the 0.505 mm mesh net of the bongo sampler at 

tha.t station.. Estimated water volumes filtered per' tow by both. bongo and 

neuston nets usually ran from about 150-400 m3 ,. depending on tow length 

and the extant of net clogging. Samples~ at coastal statiotIS all were 

obtained during daylight hours;- at affshore. stations some were taken 

during dayli.ghe, and some a.fter dark. 

Upon c.ompletion of a tow the ne,t contents were wash.ed into a sieve 

aud preserved in j an in a mixture of 2% formaldehyde and seawater. 

The samples were- sent, on contra.ct', to Marine" Research, rnc., 1/ 

Yalmou1:h,. Massachusett:s for ident:t..fic.ation and enumerati.on of fish eggs, 

fish larvae, and juveni~a fish. This company, through environmental 

monitoring contrac.ts with electric generating plants, has had wide 

experience in the identification of plankton from coastal New England 

waters:. 

!n most cases the ent~re sample or a one-half spl~t of it was 

exam:i:ned. foe fuh larvae. For eggs, however, a. 1/4, 1/8, 1/16, or 1/32 

split was, used~ del'ending on egg abundance. !n order to reduce sorting 

1/ Reference to company or trade names does noe imply endorsement by NMFS. 



time the eggs and fish were no t removed from the samples and therefore 

they were not measured. Since egg and. larval measurem.ents have been 

documented for most fishes of this area (Bigelow and Schroeder, 1953; 

Marak and Co leon,.. 1961; Marak e t al, 1962 a and b) this lad; has no t 

materially detra.cted from the aiIn. of t:his· study of providing information 

on species comp0 s·i t10n anel abundance af e·ggs. and larvae there. 

Plankton catches from. the 0.505 mm mesh net were the ones sorted, in 

order that catch data from the bongo net weuld be comparable to that of 

the neuston nee, also of this mesh. !he one exception to this was for 

the Spirit: of '16 crt.U.se of Aprll 1977 for which, for comparison pUZ'l'oses, 

catches of both the: 0.333 and 0.505 mm mesh bongos were sorted. 

To the' extent: possible fish eggs and larvae were identified to species. 

Som.e. eggs,. howeve.r" particularly early stage ones, could be. identified only 
.. 

tel genus orf~y or~ itt some cases.,. ... to a;. group of taxa •.. !axonom:!.c 

groupings used for th.i.S· p~ose ill Tables. 2-29 are: Gadidae-Glyp toc:ephaJ.us , 

Brosme-Scomber, Enchelyopus-Urop hycis-Peprilus ,. Merluccius-S tenotomus ., 

Labrldae-Limandajt Parallchthys-Scophthalmus. Usually one can determine 

which taxon. llke~y dominateS' a. group by looking at the kinds of eggs and 

larvae: identtiied to spedes- front thae cruise or station. In Table 2, for 

example,- for the grouping Enchelyo-ous-Uraohyds:-Penrilus the l:£.kely form was 

Enchelyopus since many later stage eggs and a few larvae of Enchel"opus 

cimbrtus were found in the samples, but: none of Urophycis or Peprilus were 

identified. Time of spawning and. geographic distribution pattern of a 

spe<:ies also were. use£u~ for ~denti£y1ng most likely forms within a grou-p. 

Data from.. eXtensi.ve' stud:ias of ich.thyoplankton in Ca.pe Cod Bay by Marine 

Research, Inc., conduc.ted on contract to P~lgrim Nuclear Power S ta1:ion 

(Anderson, 1975; Anderson and McGratn, 1976) a.lso provi.ded valuable in-

formation~ for this purp·ose ... 
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!he eggs of Tautoga oni-tis and Tautogolabrus adspersus, which are 
. 2/ 

similar even in. embryonic stages', ~ be identified to spec.ies·~; however, 

it requi%es detailed examinatien and it was net done in the present study. 

- All eggs listed a.s Labd.dae in Tables 2-29 are one or the ether o.f these 

species, both -of which are common in the area and whosa spawning. seasons 

overlap. 

Other eggs and. particularly, larvae were identified to. a single 

genus but not to s~ecies. Notes regarding likely species in these cases 

follow. 

1. tIrophyds spp. eggs and larvae. '!we species, ~. chuss and JL. tenuis, 

are common. in.. the area~ anci it: is likely that b.oth spacies oc.cun'ed in the 

plankto.n. ~. Chus$ is the most abundant ene in. trawl catches there, (Lux 

and Kelly,. 1~7a) ~ and. it: probably predomnated in the plankton. 

2.. . Menidia spp. larvae.. 'These mas e likely were M. menictia since the 

other species of thl.s genus,. !!. beryllina, is rare north. of Cape Cod 

(Bigelow and Sch:roeder~ 1953). 

3. Ammcdytes sp. .larvae. A. americanus, i5- the only species of· this 

genua common in the: area (Bigelow and S c.lttoeder, 1953), and we assume eha e 

the: larvae caught: were of this species. 

4-. Ptionotus sp'P. eggs and larvae. These most likely were f. ca-rolinus, 

the: only species, af this genus common eo. the area (Bigelo.w and Schroeder, 19-53). 

So> Myoxoc.ephalus spp. larvae. '!he most common species of this genus. in 

trawl catches in the area is M. octodecimspinosus (Lux and Kelly, 1978), 

and its· larvae probably- predom:t.na1:e.d in plankton catches from offshore 

stations, with li. scorpiusprabably bung taken there also in small numbers. 

At inshore s.tations SO'lD.a 11. aenaeus, an. eS~.la.rine a.nd shallow wate.r s-pec.ies, 

probably were caught'; this was, usually the dominant s-pedes of this genus 

2/ ParsonaJ. conmnmication. frOllt M.. D. Scherer, Marine Research, Inc.. 

---~"---.---.------ ---
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in. satples from intake wa1:ars of Pilgrim Nuclear Plant in. Cape Cod Bay. 

6. Linaris spp. larvae. These larvae. probably were of two species: 

1.. atlandcus and L. coheni; taxonomic problems rema.i.ru.ng in this group 

(j,b,le. and Hustck-, 1276}' p:~·o1;j.,Qt.te.d, spac1as identification. More recent 
y 

studies in Cape Cod Bay by Marine Research, Inc. indicate that l.coneni 

larvae. ate. present in the. winter' and L. atlanticus, in spring and SlllDmer .. 

RESULTS 

A. list of the' genera and speci.es of fish recorded in the Marcn-

October samples (,rable 30) indicates that eggs and/or larvae a.nd juveniles 

of at least 45 species were planktonic there over the sampling period. 

About 23 or more. of these are known eo have pela.gic. eggs7' and about 20 or 

so have demersal eggs. 

The eggs and larvae: found at eac.h station in the- neuston and plankton 

3 
samples" ill- terms of numbers per 100 m of water filtered, are presented7 

in cru:Lse sequenc.e" iu Tables.· 2-29',. For each cruise the usual presentation 

order o,f tabuJ.ated c.atch data is 1) neuston eggs, 2) plankton eggs t 3) 

neusto'D. larvae~ and 4) plankton larvae. It should be noted, however, that 

neustou was not sorted for all. c.ruises. The scientific names of fishes 

us.ed throu.ghout follow those g:i.ven. by Robins at al. (1980). A month by month 

account of the spe.des composition and a.bundance of eggs and larvae, based 

on the data of Tables 2-29, is given. below. 

March. 

Co.asta~ stations 1-11 and 13-17 were sampled March 14-18, 1977 

('rables. 16--17). Only the plankton samples were s:ortad. Eggs of th.ree 

species, HJ..ppoglossoid'es platessoides, Gadus: mc.rrhua, and Limanda fer-ru gine a , 

were caugh-e (Tabla: 16). For the egg: ca1:egory Gadidae-GlrptocetJhalus, it 

appears likely that these were mosely, if not all, Gadidae, since no 
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Glyp tocephalus, either eggs or larvae ~ were identifi.ed in the catches of 

this cruise.. Gadidae eggs .prooably were mostly Gadus morhua, although a 

few Pollachius virens eggs ~ which are of a si1n:tlar descr~ption. in early 

stages~ may have been present. Pseudollleuronectas americanus eggs, which 

are demersal" also were caughe at shoal-water stations in Boston and 

Gloucester hamor's and o·ff Orleans., '!hese eggs apparently became de-

tached and we-re swap t from the bottom by water movements; they, appear in 
! 

catches· frODl some of the other months· also. Larvae of 12 kinds were caught at the 

inshore stations, with Ammodytes: sp·. , Pholis gunnellus, Myoxoce-phalus spp., 

and L.iparls' spp .. b.eing the dominane forms Crable. 17).. ~o of the 12 kinds of larvae 

recorded are kn~ to have pelagic eggs (Table 30). 

Ae offshore stations~ just two samples were made in. March (Stations 

38-39--, March 30-31; 1976) ('tables 2-5). These show a. species composition 

similar: to the inshore samples,. al.though tnent.1tJ1bers. of eggs and larvae 

generally were. smaller. 

April .. 

At the coaseal. stations samples were collected April 19-23, 1976 

(Tables 6-9) and April ll-15, 1977 (,rabIes 18-23). For the latter cruise 

the catches from both the· Q •. 505 mm and 0.333 mm mesh bongo. ne·ts were 

enumerated. 

!o. .Apr1.l 1975 nine ld.nds of eggs were identified, dominated by those 

of Enchelyopus cimbrius, HippoSlossoides p1atessoides, Limanda ferruginea, 

and Scophthalmus ag'uosus; however, the catches also contained considerable 

numbers of Gadus. morhua and MeLmogrammus aeglefinus (Tables 6-7). In 

regard to egg' groups for this c:ru±se,Gadidae-Glyptocephalus probably 

consisted largely of GacU.dae, since. eggs identified as Glyptoce'Dhalus ~Nere 

not: abundane;. likew:lse,. the Brosme-Scomber group probably was mainly 

- ----.----~~. --~-_ ..... __ w_ ... ___ .-_ •• _____ • __ •• __ • _____ --._~._ .... : ... -.---.'--. -r------- ' _____ .".-_~- ........ ------.- -:--.-
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Brosme brosme, and the Labridae-Limanda group '" mostly Limanda ferruginea 

(Tables 6-7). The Gastarosteidae- eggs identi.fiad a1:. one neuston station 

possiblywer·e swept to the. surface from. their normally demersal habitat 

by currents ('table 6). Twenty kinds of fish larvae were caught in the 

April 1976 inshore tows" with Ammodytes sp .. t Ulvaria sucbifurcata,. 

MyoXQcephalus spp., Pseudopleuronectes a.mericanus, Hippoglossoides plates

soides, and tiparls spp. predominating ('rabies 8-9). Of the 20 kinds of 

larvae, 1 are known to have pelagic eggs. 

tn the April 1977 coastal station sampling eight kinds of eggs were 

caught, with H:Lppoglossoides platassoides, Encnelyopus cimorius, Gadus mornua, 

a.ndPse~OJ?leuronectes amerlcanus the principal ones (Tables 18-20). While 

the species.- composi.tionwas similar to that of the 1976 April cruiseI- the 

egg catches i~1977 wera lighter. The egg group Gad1dae-Glyptocephalus 

Uke.ly consi.stecl largely of gad1.ds,., as. noident:ified Glzptocepnalus eggs 

mci few larvae were caught; the grouF tabri.dae-Limanda apparen ely wa.s 

a. mixture· of the two, f01: both appe·ared in catches (Tables 18-20). The 

o .333 mm. mesh- bongo net~ catc.hes of whi.ch were sozoted for this cruise, 

generally caught more eggs' than the O.50S mm. mesh (Tables 19-20), although 

the species composition of the two nets was similar. Seventeen kinds of 

larvae were caught. in Aprj.~ 1977 wi.th. Ammodyt·es sp., Myoxocephalus spp.) 

Pseudopleuronectes amerlcanus, Phol.is gunnellus, and L.ioaris sl'p. the 

p'rincipal ones (Tab-les 21-23).. As. in the case of fish eggs, the· 0.333 mm 

mesh.. bongo net caught a greater total number of larvae than the Q.505 ram. 

mesh;: howeve'r, there. d:ld not appear to be a marked difference in species 

composition,", although the. O .. 50S nmt mesh caugh1:~ in small numbers, severa.l 

more kinds of larvae (,rabIes 22-2.3).. Six of the 17 larval. types caught: 

have: pelagi.c eggs ... · 

-.'-~---.--- ______ · ____ ... ___ w_~. _____ • __________________ .• _ .• _. __ .¥~,. , ___ • __ .•• ______ • ___ . ___ .. __ ._._ 
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Offshore stations 31-37 were sampled Apri~ 9-14, 1976 (Tables 2-5), 

and these catches contained eight: kinds of eggs, of which. HiPPoglossoides 

platessoides, Gadus mcrhua, Enchelyopus cimbrius, and Melano$rammus 

aeslefinus predominated (Tables 2-3). On the basis 0 f specifically iden t-

ified egg:s and larvae in the samp les from these stations, the egg group 

Gadidae-Glypto.cellhal.us likely was a. mixture of both forms ~ but m.ostly 

Gadidae; the Brosme~Scomber group. mostly Brosma brosme; and t.;'e Labridae-

Li~da, mostly L1manda ferruginea. Larvae fromthe$e offshore stations 

were of 14 kinds" with Ammodytes spp. and HiP'Ooglossoides platessoides 

being thE: principal ones (Tables 4-5). The spec.ies composition a.t: these 

offshore stations" <tiffered little.: frOl11 that at coastal statj.ons in April,. 

Four of the 14 kinds of larvae caught have pelagic eggs.-

~. 

'!he o-ul.y samples in: May. were- f:r-O'Dt the offshore area; s.tat.±.ons Z~-30 

were sampled Mayl-4-, 1~76 (Tables 2-5) and stations 21-29 were sampled 

May 16-18. 1977 (Table~ 24-25) • 

III May 1976 tan kinds of eggs were identi.fied, with Enc.helvo"'Ous 

cimbrius,. Hippoglossoides pla.tessoides, L.imanda ferruginea., and Gadus morhua. 

predomina.:ting: (Tables- 2-3). For- the egg categories Gadidae.-Glyt)tocephalus, 

Brosma-Scomber, and Labrldae-Limanda the eggs l.ikely were a. mixture of both 

of· these forms.- For the Enc.helyopus-Urophyc.is-Peprilus. group, most of the 

eggs likely were Enchalyopus cimbrlus.. Thirteen kinds of lar.rae were foUnd 

in the 1~76 May samples-, with Hipp.oglossoides platessoides, L.iparis spp., 

Pse-udoo leuronec.tes americanus, Ul varia sucb ifurcata, and .. ~od.y'tes- _ sp. the 

pri.nd.pal ones (Tables 4-5).. Six of the 13 la.rval types have pela.gic eggs. 

. -
.-.-.------- --------- -------- .. ----~----------------------._--- -._---
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In May 1971 samples-, for which. plankton only was collected, eight 

kinds of eggs ware reco1:ded (Tab Ie. 24) with EnchelyoEus cimbrlus, Hippoglossoides 

platessoides, Gadus morhua,. Labridae,. Scomber scombrus, and Umanda ferruginea 

all abundan t . 
Regarding the egg groups, it appears likely that ill 

were mixtures of the indicated taxa, aJ.though for the Brosme-Scomeer a.nd 

Ench-eyopus-Urophyc:is-Peprilus groups Scomeer and Enchelyopus, respectively, 

'Pl!obably T..n!r$ dominant. Twelve kinds of larvae were recorded, with 

Ulvarla. subbifurcat:a~ Hippoglossoides platessoides, Uparlsspp., and 

Ammodytes sp·~ being. the principal. ones (Ta.ble- 25). Six of the 12 

la.rval types have pela.gic eggs. 

The species composition of ichthyoplankton differed little between May 
• 

1976- and 1977; how-ever, ehe numbers of eggs caught were consistently 

higher in. 19·77 than. in 19-76.· 

~ .. 
Coastal s.tat:ions 1-3, 5-10-, and 11-18 were samp led June 6-11, 1977 

(Tablaa 26-29) • Fi.fteen..lc;U;ds of eggs ~ere recorde.d, with those of 

Labridae~ Sc.omber scombrus, Enchelyopus cimbrius, UrophyciS 31'1'. ,. 

timanda fe.rruginea, BrevQortia. tyrannus,. and Hippo.glossoides platessoides 

most abundant; however, eggs of Merluccius bilinearis, Gadus morhua, 

G1yptocepha.lus cynoglossus, and LOtlhius ameri-emus also were relative.ly common in 

catches (Tables 26-21). For the egg groups the following rough proportions 

probably prevailed: Gadidae-Glyptoc.ephalus, a mixture of both; Brosme-

Scomber1- mostLy, if not:: all, Scomber; EnchelYoPus-Uropnycis-t'e-orllus, 

la.rgely a mix1:ure of the fi.rst two; Merluccl.us-:-S tenotomus, mostly, if not 

~., Merlucc.i.us; Labridae-Limanda, a. mi..~ture of both with Labridae 

predominating; and Paralichthys-Scotlhtha1mus, mes.tIT Sc.ophthalmus 0 

TW'ent:y-thre.e: kinds of larvae ~ere identified, nth Scomber scombrus, 

Enche.lyopus c.imbrlus·, Ulvarla suboifurcata, and Ta,utogolabrus adspe·rsus· 
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being the principal ones, a~tho·ugh consi.derable numbers of other species 

for which eggs were. counnon in catches also were taken (Tabla 28-29). Of 

the 23 kinds o'f larvae recorded, IS have pelagic eggs. 

August:. 

Co as tal stations 1-18 were sampled August 16-20, 1976, and only the 

plankton. samples from these were sorted (Tables 10-11). Fourteel1 kinds of 

eggs were identified, with those of Uropnyc±s spp., Enchelyopus cimbrius, 

Peprllus tnacanthus,. Merluccius bilinearls, Laoridae, and Prionotus spp. 

most: abundant: (Table 10). The. estimated dominant fot'mS within eac.h egg 

group Crable 10) were as. follows: Gadidae-Glrptocephalus, mostly Gadidae; 

Brosme-Scotnber, all Scotnber; Enchelyopus-Uro-ohycis-Peprilus, some of all three, 

Marluccius-Seenotomus., mostly,. if not all,. Merluccius; Labrldae-Limanda, 

a. mixt.ure of both rltJ1 Labr1dae. dOminant;, Parallchthys~Scopht.halsus, a m:L~ture 

. of ooth· nth Scapthalmus:' dom.:tnant·. - tignteeu kinds: of larvae' were- ident

ified Crable' ll),.. wi.th those of Tautogola.brus adspersus, Urophycis spp., 

Enchelyopus cimbrtus,.. Merluc:cius bilinearis,.. Brevoorti.a ty't"annus, Peprilus 

trlacanthus, and Scophtha.lmus aquosus the most abundant ones. Fourteen of 

tha 18 larval forms have: pelagic. eggs. 

October. 

Only coasta~ stations; 5-8 and 10-1.1 were sampled in this cruise of 

October 13-15, 1976 (Tables 12-15). Except for station 1~, these all are 

Cape- Cod Bay s1:ations·.. Six kinds of eggs were found in the samples., with 

those of Enchel.yopus cimbrius. and Merluccius bilinearls being most abund

ant (Tables 12,-13). Both egg numbers and species variety were low in these 

samples. Estimated dominant forms. Trlthin each egg group were. as follows: 

Enche,lyopus-Urophzeis-Peprilus, a mi..'"tture of aD. three types; Merluccius

Stanoeemus, all. Merlucci.us; Labridae-LilIlallda,. all Labridae; and Paralichthvs-

------,.---,--".-...-.--_ .. -. --- --"-~~----.~-.-------.--,~-~--. --'_._--- '-"- . - '--'" 
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Scophthalmus, most~y Scollhthalmus. Nine kinds of lar"ae were identified t 

with. those of Znche1yopus cimbrius, Brevoortia tyrannus, Scophthalmus aquosus, 

Urop'hycis spp., and Merluccius bilinearis ~n:edominating (Ta.bles 14-1.5). 

Seven of the 9 larval specl.es have. pelagic eggs ~ 

DISCUSSION 

'The foregoing data (Tables 2-29) indicate that, for the months covered, 

abundance of eggs and larvae vas loW' in late rlnter, increased to a peak in 

June, ~d had declined considerably by August.. In October, although the 

sample number was small,. the catch data showed a marked decline in spawn

ing acti.Vity. This pattern of abundance pret.ty well coincides with the 

mora complete data pre.sented by Anderson and McGrat.h (1976) for Cape Cod 

.Bay tn 1975,. where sampUng. was dona in each month,- and it is the usuaL 

seasonal pattern for ich1:hyoplanktou .in. this. area .. 

~.& seasOnal' ocOirren~e ~t eggs and/or lar.raa of the more. common 

sp.awners in- the· area is summarized in Table 31. These data provide the 

genel:al p:icture of seasonal varl.a.t:10ns in spawning activity there as 

well as informat:Lou on length of spaTNning seasons. Eggs and/or larvae 

of SQtna' species or groups, such as Enchelyopus' cimbrius, Gadus· morhua, and 

Ammodytes sp.,. to name but a few" were. collected in some numbers in most, 

or all, montha sampled although abundance varied from season eo season. 

Those of others, such as Merluc:ciuS'. bilinearis, Peprilus triacanthus, a.nd 

PrtonottlS-. spp." we.re taken over much. shorter d.me spans. Some fall and/or 

winter spawners, such. as CJ.u'Oea harrengus,. Gadus morhua,. and Pollachius 

virens, probably never were sampled at peak levels, of planktonic a.bundance 

since: no samples; were obt:ained in November-r-ebruary. Data from Cape Cod Bay 

(Anderson. and McGrath~ 1976-) show cha.t.' pellgic stages of these ara c.ommon 

in this period. 



-12-

The- abundance data f~om 'rables 2-29 indicate that in late nnter 

(March) catches were dominated by eggs and/or larvae of Gadus morhua, 

Ettcl1elyopus cimbrlus, Ammodytes sp., Lipari.s spp., Myoxocel'halus spp., and 

Hippoglossoides p1atassoides. By spring (April and May) the abundance of 

these foms, with the· exception. of Gadus, increas.ed and" in addit~on, Scomber 

scomb~S,. Limanda ferrugmea, and Pseudopleuronectes amerlcanus began to 

turn up in some numbers. By summer (June and August) stages of Brevoortia 

EYrannus, Euc.helyopus cimbrius, Merluccius bilinearis, Urophycis spp., 

Tautoga onitis, Tautogolabrus ads1)ersus ,Scomberscombrus, Peprilus 
. platessoides 

trlacanthus,. Scophthalmus aguosus·, Hippoglossoides, and Limanda ferruginea 
A 

were abundant. By fall. (October) only Brevoortia t:rrannus, EnchelyOPus 

cimbrlus, ME1rluccius. bilinear1s, Urophyeis spt'.,. and Scoyhthalmus aguosus 

were p resen t in any numbers. The. species diversity and apparent abundance 

levels of ichtnyoplankton in. the area indicate that· it is one. of consider-' 

able ,importance. for fish reproductl.on .. 

An interesting observation from. the. catch data is that the time of 

spawning for fish having. demersal eggs TNas more likely to be in the colder 

mon:ths sampled than for those· with. pelagic eggs, although the-re are exceptions 

to this. In March, for example, 2. of the 12 kinds of larl'ae collected, about 

17%, came frO'at pelagic eggs (Table 17). This proportion increase.d as the 

season advanced, reaching about .30% in April ('rables 4-5, 8-9,21-23); 50% 

in May (Tables. 4-5, 2.5); 65: in June (Tables 28-29); and 78% in August and 

October ('tables l~, 14-15). 

For. coastal fishes, having: demersal eggs has certain advantages, one of 

these be:i.ng tha~ i.~ may keep the- eggs from drifting. to unsuitable habitat:. 

Another is that the. eggs may be. tended by an adult" as occurs in sculpins .. 

For species e-hat spawn in winter in nor-chern coastal or estuarine waters 

demersal. deposition also may serve to keep the. eggs from floating up against 

ice', during: pe.riods of ice cover, and freezing (Pearcy and Richards, 1962). 
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_ 

'rhus Pseudo1?leuronectes americ:auus and Liopsetta putrtami, the only two 

New England fla.tfishes: that spawn in estuaries in the w-inter, are also 

the only coastal species of thi~ grou-p there wi..th demersal eggs. Microgacius 

tomcod~ the only New England species of Family Gadidae with demersal eggs, 

s1' awnS
c in the. winter in similar locations. 
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Figure l.--Plankton and neuston station locations in the Cape Cod Bay
Massachusetts Bay area, 1976'!'O77. 



,!,'able l.--Cruise :dates, vessels, ~d stat1.o'£1s sampled for p~ankt'on and 

neuston in the C~e Cod - Massacnuset1:S Bay area in 1976-77. 

. Cru:Lse dates 

March 30-Apr1114 ~ 1976 ~ 
and May 3-4, 1976 

Aprll 19-23, 1976 
1/ 

August: 16-20~ 1.97~ 

October !3~lS, 1916 

March 14-18, 1977 1/ 

April 11-16~. 1977 

May 16-1!, 1.977 1:1 

June 6-11, 1977 

Vesse~ 

Albatross IV 

Spine of "76 

n 'f" ff' 

Phalarope II 

Spirit of t 76 

" n " 

Albatross !V 

S'pirlt of "76 

1:/ Oul.y plankton samples were sorted. 

Stations sampled 

21-39 

1-18 

1-18 

5-8, 10-11 

l-ll~ 13-17 

1-18 

21-29 

l-3, 5-10, l7-18' 



TA~~£ 2 •• ~NUMB[RS OF rlSH EaGS PfR 100 (Uall MlT[WS AT EACH N[USfUN STATI6N f6~ 4LHArR~SS IV, CRJISE 998. MA~tH-~4Y i97b· II 

STATlftN NUMijER 

21 22 21 2,. 2; C!b 27 2tt 29 30 3t 
"t~1:. elf: ti 

Ul-<[ VtlutH I A I 'f'HANNIJS '0 .0 .0 ·0 .0 .0 .u -0 .5 '0 ·0 

• uAO I UA[ ... (jL yPTttCl-t-'~-tM.US llt-1 '0.7 l.~ .5 ,17." b'~ SlOe! 7-1 6." ,,5 66·2 

, tHHHlM~ .. - ~ClJl1UL:.H 50') 30.0 .0 2.j '0 2l:l.~ 25.U '" 1.5 J6.~ .5 '0 

ti~,,!)Mt titWSMl .0 .0 .0 .a ,0 • J -0 '0 ·0 .0 2-c 

~EN[HElYUPUS-UWOPHYCIS·PEPHI~U5 27':1." 91.~ •• &,6 116.1 291.) lal'~ 526.~ JOO-8 35.'0 23]-1 .0 

t.NCttlL. YUPU5 C I t'ltiH I US 65-6 5 ... 3 1.tj 2"':) 36'2 2" Ii:! 5(')-0 51 ·6 52·9 21.6 .0 

uALlUS I'lUHHUA :h2 ... 5 .8 .:J .8 l,\t l'~ 2'0 4·9 100 3.6 

M[LANtJl,jI-(AJ1t1lJS A':(U ... t.f I NUb .0 .0 .0 ,a 1·1 • J -0 .,. .0 '0 6.6 

• LAljti I UAI:. -t.. I MANOA 127'0 '*103 4.3 ~~ ' .. 9 ,,,.1 ,6.8 27'0 1.,. 1)03 .0 . 

LA~"'IUA6:. ·0 lb~ • 0 .0 .0 .a ,5- .. -0 .0 .0 .0 

S(t}Md~ ~ !:iCuMtH,U!1 .0 .8 .0 .0 .0 •• .t) '0 ·0 .0 .0 

S(tJt'Hl t-tALf1U:j AljutHiU~i -0 .0 ,0 .J .0 .!6 .u '0 .0 '0 .0 

lit Yt'T'tLf PI14LU5 C YNUHl O$:iUS 1t6 .0 .It .0 -0 .,. -0 ·8 z·o '0 ~1 

Hlt'PijbL~Si"lUlS PLAfESSUIUES 30.2 25_1 5.':1 2.6 ''''0 6.l 3." 4&6" 2-0 ?.~ 9305 

LIMANU. fl~WUbJNL:.A 38-1 ·0 ... 7 6.5 5.) It. as -u Mq 6·9 ,.,. ·0 

UN I Ut:NJ If I E.U ·0 .0 .0 ·0 '0 • a -0 -0 -0 .0 IlfteO 

ltn Al 60':h5 276.1 173.5 153.~. 1':1;).9 19~.7 64/.b ItS4.] '$'0.6 27t,.!) 315.~ 

-LAJEH UlVlL.OPt~NT4L STAGES MAY 8[ DISTI~pU'~HAUL£ SP~CIFICALLY, JHE5r Will UE fCJ~O LI~rEO I~ PHVL6GE~E'iC 6~O~~ 
UNOlR TH[ APPROPRIATE SPECIES HEADING. 

11 Stations 21-30 were sampled Hay 3-4; stations 31-)9 were sampled Harch 3~-Aprl1 14. 
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'A~LE ] G~·NUMBERS Rf fiSH fUnS PER 100 lualL METfNS AT (ACH PLANKIQN ST4TI~N fU~ AL~ATHOSS IV, CRUISE ~~61 "~RCH·~~Y 1~16. ~ 

STATION NUMB(R 

5PlLll:;) 

*tiAutDAE-ULY~TUCEPHALUS 

* ~HU~f1l-~CtJ"1ljlH 
~HU~t1E. tlHUf)Mt. 

~ENlHELYUPUS-URBPHY(IS·PlPHILUS 

lNOI~l. ¥UPlJ!:i (;, tiltH I Wi 

uAUlJS tlllWIUA 

MEL~~j~HAMt1US AlULfFINU~ 

• ~A"H.UA~-LIMANOA 

l-AUI.( I OAt:: 

SUWH, HALtll)o ALJUHSlJ~ 

tiL 't'P r ULt-F'liAL'JS C YNUlil ossus 

H'PPOblU~Sij'OlS PL~lESSUIU~S 

LI~ANUA flHHU~INfA 

TVPl '0' [buS 1/ 

UNIUlNllft£U 

r lJ f Al 

21 

1)·3 

(h2 

-0 

82-3 

llt.S 

~tl 

1.2 

4t 3.2 

1t2 

'0 

.0 

68.3 

~, 1 

.0 

.0 

25,..1 

22 e3 .2,. i?S ~~ 21 2~ ?' 30 It 32 

7.6 2-6 6,t 16.1 l~'~ lb-~ ~.8 ~'l 1.6 11.3 2t. J 

,9 _3 .l .0 10,) IO.b 52'] JO.3 '0 .0 .3 

.0 ,0 -0 .0 .J .0 -0 .0 .0 .0 .0 

27.5 55~& 123.] 200.6 ,~~,~ ~l~'l ~H8'~ 26~'2 .82-' to .0 

1.1 5.3 lO.~ t6.~ eU-J ~5.~ 75-a J9.S 11-~ .0 .0 

1.1 1.2 ., 1-5 2.) l·b 5.2 2-S l'~ .1 .3 

.0 .0 .6 .3 -l -0 -0 .0 .0 .0· .0 

J.~ .6 1'~ ~'l ,1" '~., 15.1 9-3 1.1 .0 3.2 

-0 .0 ,J .n ~,~ .0 .7 '0 ,0 .0 .0 

.0 .0 -~ .0 -, \.~ -0 ,0 .0 ,,0 .0 

.0 .0 .J .] .a -0 to .0 .0 ,0 .0 

8.7 5.6 ~.~ .0 10.1 5,9 It-l ],1 5'0 1.1t .0 

·0 .~ 2-2 .9 1'1 15·j 5.2 3·7 t.l .0 .0 

_6 -0 .7 .0 ,21" "b.b '0 '0 3.' .0 .0 

.0 .0 5.:) .0 IJ .u '0 -0 -0 .0 • J 

51·5 72,2 15l-J a)S-7 Jltl., 10._-1 b6~-7 J~8.0 216_5 '3." 2'5." 

~LATfH .UEvEL6PMENTAl- STAG[S MAY ~E OISTINGUISHAUl-E SPEClffCALLY, THESE WILL UE f6U~D LISIEO I~ PHYL6G~~E"C OqDE~ 
UNOlR (HE '~PH6PHIA'E SPECIES HEADING_ 

11 Stations 21-30 were salilpled Hay 3-lti stations 31-39 were sampled March 30-April 14. 

11 Not yet identHied. 

31 

~.9 

2-0 

·0 

'0 

-1 

1'0 

·7 

7-7 

-0 

tU 

-0 

2~'~ 

-0 

-0 

-0 

,+2-t! 



Table 1.-- (continued). 

ST!TION NlJIMBER 

3, 35 36 17 ~!S 3~ UH 
st-'I::CIE!:i 

~ (JAU j OAt. .. til Yt' H1CfYH4tLJS 1'2 8·5 f"lJ 11·2 1.1 J'" l/5.2 

~ "Hft~Mt.. S(tlMl1E.t~ .0 .1 .0 .0 .0 .;1 U6'2 

t:JHHSMl UfWSt1E .0 .0 ,0 ,It .0 .a ~,. 

~~NlHELYUPUS-UHHPHYCIS'PlP~ILU5 ,0 .0 .0 .J .0 fJ , PHiQ.S 

lNtJ-tt::L ytH-'lJS (: I t"tuq ue; 1·7 1·6 .5 ,a 00 .'1 , C!53.6 

uAl>US '''tWHUA • J 2-2 1.0 ? .. "419 ... ~ "'!l,b 

MlLANtlU~ANMUS A[Ul~fINU~ ~o ,.3 l'~ .It 1,,5 .J 7., 
~ l.-'W-<I IJM_ .. l... MANOA -7 1.6 1·0 -0 tlta l·a 129.6 

LAtlHILJAt:. -0 .0 ,0 ,0 .0 .:j ... 8 

SCttt-'H HtALtlU::i A(.UJtHiU~ .0 .0 .0 .J t:) ,a 1·5 

ulVt.lfUCU)HAl.Uti CYNtWltlS~US .0 .0 to .J .0 .J -3 

HIPP6ULtlSSdlUfS PLATESSUIUES 13.6 1 e 3 21 e1 ,..oS 10,0 ltO,rs C!,. ..... 

LINANUA fEHHUU'Nl~ .0 .0 '0 .0 '0 1·:1 .. 1- 8 

fVPl;. 'l)' thll~ 
II -0 .0 '0 .0 .0 .J J02.6 

UNJIJENllflE.U -0 .0 '0 .0 ·0 .J 5.J 

rUrAL 1thO 1.6.8 la.2 1 ~h 1 2:>.5 5 1H3 JJ09.b 

'~AJER UEVEL6PMENrA~ STAGES MAY BE OISTINGUI~HA~Lf SPEClfICA~~Y' THESE WILL BE f~J~P LI~'£P IN PHYL6GE~ET'C a~Ui~ 
UNVE~ (HE APPHOPRIAJ£ S~ECJES HEADINQ, 



l~t.H .. E 4 ..... NUt1BERS liF' fiSH &..ARVAE PER 100 CUUIC MflE~S AT EAC.~ NEUSTON STATION fCH Al.jjAfHnSS IV, C~IJ'SE 9~fh I1A~CH.ttAY ,376' 

S"'lCH.~ 

CLUPEA HA~lNijUS HAH~NQU~ 

ENLHELYUPU~ CIMHH,UH 

uA .. nJ~ '1t1HHUA 

Ml'-AN!jl.j~AMMU~ AEul..E.f • ""US 

UHtJ .... Hl'lIS HtUIUS '11 

LUHPEtms tlACUUTUS 

U~VAHIA suuulrUHCAT4 

ANAt-4!i 1(liAS LUPLJS 

AMMUIH ItS sfi. 

Ht:.M' r'H P lUW5 Af1lWIC.v~1J5 

M'UXU(l~HALUS spp, 

a.aPAIH::i SliP. 

H8PPO~LHSSHiD[S ~LAlfSsuIUES 

PSlUllUPI...EUHtJNEC H.S AMEf.l1 C"NUS 

UNAUENrlfllU fRAtiMEMTS 

OUTAl 

21 22 

.0 .0 

'0 ,It 

• o. .0 

'0 -0 

.0 .0 

.0 .0 

to .0 

.0 .0 

,0 .0 

~o .0 

.0 .0 

.0 ,0 

-0 1·6 

.0 .0 

-0 .0 

,0 Ztl 

SJAJlCt"4 

C!3 2~ ~5 

-0 110 .:) 

'0 tlO .Q 

-0 05 .0 

.0 00 .0 

.0 05 .0 

.0 II a. .0 

., .J 1.5 

.0 oJ .0 

.0 .0 1-1 

.u ItJ ,0 

.0 .,) .0 

.0 ,,~ .8 

,.2 itO .0 

.0 .J .0 

.0 It' .t) 

,-6 1 ·dS l.,. 
II 

NUMljER 

~b 

.J 

.a 

'. ;) 
,J 

.J 

.a 
l.~ 

.~ 

.;> 

.a 
,J 

~J 

." 
1·2 

.J 

i!.!;1 

11 Stations 21-30 were aallipled Hay 3-4i stations 31-39 were flompled Marcb JO-\\prU 14. 

11 Juvenile. 

?1 21$ 29 lO 11 l2 

·V '0 '0 .0 -0 .0 

-I) '0 -0 .0 .0 .0 

-v '0 -a , . () .0 .0 

.0 .0 -0 .0 ,0 .0 

.u .0 .0 to .0 ,0 

.0 -0 '0 .0 .0 .0 

.b -0 2-0 .5 .0 .0 

·U .0 .0 ·0 .0 .0 

t· 1t .,. .0 2.9 .0 .0 

'0 .. 0 -0 -0 .0 .0 

'0 ·0 ,0 ,5 ,,0 .0 

6~j 1·2 .5 2.5 ,0 ·0 

.0 .,. .0 .0 .0 ,,0 

53ft' If'" .0 -0 .0 .0 

1 • :1 -0 .0 .0 .0 .0 

b4·~ 6-5 Z·5 7,,. .0 .0 

11 

.,u 

-0 

'0 

.5 

-0 

·0 

·5 

2'0 

.0 

l'? 

-0 

-0 

-0 

-0 

'0 

eO 

b.~ 



Table 4.-- (continued). 

S'f4T10" NlJl18l1\R 

3" 35 Jb '37 38 HH 
5PlC Il::~ 

Cl-.UI'l: -. t--IM~fN(jl)S HAI1f.I~GUtj -0 .0 -6 -~ -0 .f, 

L:NLHE.L- YUPlJS C. f-IUH I U~ .0 ~O .Q .J .0 119 

uAUU5 I'lI:HlHUA -0 ~O _b .J .0 2-5 

M~LAN"4HAMMUS AlOL(FINUG '0 .7 .0 ,0 ,a " 
UtH1PHVLlS HI:.UllJS 1j '0 ,,0 .0 .0 .0 .5 

LUMPENUS MACULATUS .0 .0 .0 .:1 ,0 -5 

UlVAHIA SUUtl!fUHlAl- '0 .. 0 .0 .:1 -0 1"0 

ANAt~H I tH"fl LU"'U~ .0 1.5 .0 .0 ,0 ,. f, 

AMI1CjOY H .. S 5 ..... ~o .0 2,::t a·e .0 '''.3 
Hl""~I""TfkUS AMEHIC~NU~ '0 .1 .0 .0 .0 .7 

M'UXHLl .... ~ALUS SPP. '0 .0 .0 .0 .0 t -0 

a..&PAHIS SPtl
, '0 .0 .0 -0 .0 ".6 

HIP .... tlGLUS5U'OES PLATESSUIUES -0 .0 2 .. 3 .0 ~~l I.he? 

PS(.lJl),jpLElJHUN[( H.S HtER' (ANUS -0 .0 .0 .) .0 ~~Jt5 

UN a UENT If H.V fRA(jl'1E ""TS ~D .0 .0 ,J .0 ?.,. 
rtolAL '0 3.0 5,& a·~ 2.3 112·H 



rA~LE $ , •• NUMOERS "f FISH LARVAE PE~ 100 CU~'C MfTENS AT EACH P~ANKT6N St4TI6N F6~ A~~ATRHSS IV, CRUISE ~9~, MA~C~·"AY 137b. 1/ 

ST A fl6'4 NUMBER 

Zl ?2 al 2.. 25 26 
St'l(ll~ 

~NI.i1J1~L.A HtitiTRATA 1..1 

lNLMELY"f~J~ CIMUHIUS 

UAllUS MUfHiUA 

M~LANtlUHAMMU6 Af6LlFINUS 

""CH~b~UUS JUtlCltO 

PULLACHjU5 V_HENS 

'SYNtiNAIHUS fU~CUS 

LUM~lNU~ LUMt'RETA£f~RMI~ 

ULVARIA SUbUIFU~CArA 

PH"LIS UUNN~lLU5 

(w ..... f ACANIHl:IOlS MA(;I.ll ATUS 

~Mf100 Y H:. S bt'. 

SLUI'1t5lH SU;tMUUlJ, 

MYUXUCl~~AlUS SPP. 

A~" J OfJt'H(H-t(j tl>f S MtiNtiPJ [HVU 8 us 

llPAH,S s .... p. 

HIt't-'tllJLtJSSttlllfS PLAr£~Sulu£s 

LIMANUA ffRHUU,NEA 

PSt:lJOlH'LflJHUNE( rt.f) AMfJHCANI.Hi 

UNIDENT If It:. U ff-A(iMl"'TS 

rtll AL 

.0 

,0 

.It 

'0 

to 

.0 

.0 

'0 

.0 

.0 

.0 

~,. 

.0 

·0 

.It 

.8 

.0 

'0 

.4t 

.8 

3.3 

.0 

.0 

.0 

.0 

.0 

,0 

.a 

.0 

.~ 

.0 

.0 

,It 

.0 

.0 

.0 

hi 

6~9 

·0 

.2 

1el 

lO.O 

.0 

.0 

.1 

to 
.0 

.0 

.0 

.0 

.0 

.1 

.0 

.,. 

.0 

., 

.] 

2.H 

3,7 

.0 

.0 

.0 

I,~ 

.0 

.a 

.0 

.0 

.0 

,J 

'ilia 

.:) 

.0 

,0 

.a 

.7 

.0 

.0 

·0 

_7 

ld 

.0 

.0 

to 

~.5 

.0 

.0 

.9 

.0 

.0 

.0 

.0 

.0 

6,7 

.0 

,0 

~,a 

·0 

.) 

.0 

6.2 

6.2 

.0 

,9 

.~ 

23.5 

1/ Stations 21-30 were s8111pled Kay )-4, at-ations 31-39 were sanlPled March JO-I-prU 14. 

l./ Juvenile, 

.:> 

,It 

.1 

,It 

.J 

.It 

.:,) 

,J 

10.~ 

... 

.J 

.1 

.J 

''J 

.J 

b_1 

t$.~ 

1'1 

1.1$ 

.,. 
32.a 

27 

'0 

.b 

.() 

-0 

-0 

·U 

.• 0 

·U 

1· ~ 

\.8 

.0 

2·" 
-0 

l' ~ 

,.~ 

~.,. 

1·1 

3·!) 

10'0 

.6 

40-0 

?~ 

-0 

.1 

-0 

-0 

.0 

'0 

.0 

'0 

,.-6 
-0 

-0 

-1 

'0 

-7 

'0 

1 • :J 

-0 

2·6 

?'6 

-0 

lltl 

29 

-0 

.0 

·0 

.0 

·0 

.0 

.0 

·0 

·6 

.0 

·0 

.6 

-0 

-0 

.0 

'0 

.6 

'0 

-0 

.0 

,-9 

30 

.0 

.0 

,0 

,0 

'0 

.0 

.0 

.0 

'0 

.0 

,0 

'0 

-0 

.0 

.] 

1·1 

lo'J 

lot 

.] 

.3 

1.5 

31 

,0 

-0 

.0 

.0 

·0 

,0 

.0 

.0 

.0 

.0 

.0 

.3 

.0 

.0 

.0 

-0 

.3 

.0 

.0 

·0 

.7 

32 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.) 

.0 

.0 

.0 

·0 

.0 

.0 

.0 

.0 

• 3 

J3 

'0 

-0 

-0 

·0 

-0 

'0 

·0 

.0 

-0 

.0 

.0 

~.1 

'0 

'0 

.0 

-0 

1 • 1 

'0 

-0 

'0 

ti· .. 



Ta~le 5.-- (co~tinued). 

fl1'AflON NUNDER 

3,. 35 3b 31 JS 1';1 T61 
SP~C.lti 

4NuUILl.A ~tJtiTHAT" 11 -a .0 .0 .0 ,3 ta .3 

lNltit:l- YtWUS (; I HtiH I U'" -0 .0 .0 .J .0 .J ,-I.. 
ijAUUS f11jf.!~iUA .0 .0 .5 III[) .p tJ 1'" 
MlL"NH~~AMMU5 AE6LtFtNUti .0 .0 .0 "l .0 .;J ~; 

ttl «.:tiOlJAUUS It)M(tlU '0 .0 .0 .It .1 .J .1 

PtlLLAlHiUS VIHENS .0 .0 .0 -~ .0 fa .,. 
SYNUNArHU5 tuscus ~2 ·0 .0 -0 .0 'Q .2 

Lun~ENus LUMPHETAlFMijMlti • 0 .0 .0 f:) ,0 ,It , .. 
ULVARlA SUU~lfUH(A'A .0 .0 .0 ·a .0 .a ~4-ts 

rHHLAS bUNN~LLUS .0 .0 .0 ,,0 .0 .;J z·J 
(tHPT A(AtHHl1lJES f1"CIJ~ "lUS ~.o .0 ,0 .0 .3 •• 9' 3.2 

ANMULH'lS st». 3·a· a·8 ''0 '*'0 1.8 C!.6 30.8 

5ltlMtlEH SltlMtlHUS .0 .3 .0 .J .0 .a -3 

~YuxULEPHALUS SPP. -0 .0 .0 .\) .a .J 2.::) 

4St-' a IJ'H'H')Hfj 1 LJ(S MfJNMPTEH¥ti. us -0 ,0 .0 .0 ,3 ,tS 3·2 

L HIMq ~ st'P. .2 .1-3 110 . .. '0 .J 3?·8 

HIt't'UbLUS5tlIDES PLAlfSSUluES 1·5 2.2 2.,. 2·8 ,6 3." 52-7 

~IM"NOA flHHUtilNlA -0 ,0 .0 .:> .0 .J 8·3 

Pb[LJl.)lJtJL£U~UNl C H.S AMl~ I (ANUS .0 -0 .0 .Q ,0 .J 16-2 

UNIUt:l\,lf H IfD ,. RAoM(NTS -0 ~O .0 -0 .0 .J ].1 

fU1AL (,. 1 6.6 l • ~, 7.b j-6 ~'1 187'~ 



TAI;!LE 6 , •• NUMBEHS OF flS~ EU6S PER too (UBaL M~T~~S AT EACH NEUSTON STATION f8M ~PIR'T OF '76. CRUISE 962, APRI~ ti76 • 

STATI"N NUMtsf:R 

1 2 :] It 5 6 7 I) 9 10 11 l~ l~ 

';iPtClf!l 

.GAU1UAl-U~Y~lUC[PHALU5 .8 1\'~ 1- 7 .0 1 UuS l5.1 .3 ~'6 5.3 .,b ZO-1 .6 .5 

'" ljHUtiMt- .. ::;CUMUlR 'l) .0 .,0 .0 ,0 .0 to .0 .0 .0 t~ -0 .v 

tJHU~M~. BRU~r1~ ·0 .0 .0 ,0 5,8 .0 .0 ,0 .0 .0 .J ,;) .J 

lNtHf.L ytJPUS C I ~llW • &.Hi 6.] 115'0 'tl·5 Z\.) 10961'0 3.3.0 27'3 16J'2 7.6 3/,l ~61'1 2l'1 25.' 

liADUS tlUHHUA .0 .6 1·0 '0 ).9 1).9 .) 1 .? 8.9 2" 1 .:l 't.,. -9 

Mt..LANtlU~A~MUS AEUltFINU~ .0 '0 -0 .0 ,0 It ~ '0 -0 .7 .~ .0 l.C! -0 

uAt>'EHU::ilt-IUI<t: .0 -0 .0 '0 .0 .0 -0 .0 .0 .0 ·0 l:hl '0 

.LA"~luAt..~lIMANOA 3·9 t -1 '0 '0 .. 2.7 9,~ '3 13.8 21." l'tt..·~ a16·b 2~.~ 10·.s 

lAtiHIIJAt. .0 ,0 ~O ,0 .0 9.6 .0 -0 .0 .0 .0 .0 .0 

~lUPH1HALMUti AUUUSUS 16'~ 39-1 ~Z .. 9 80·8 5.8 .0 ·0 '0 ".3 .0 .] .6 .~ 

HH·~6(;lUSStJjUf.S PlA1E'S5Ulu(S '0 -0 .1 '0 I'~ 6.2 ].3 '6 63.,. 15.3 -0 3Jt'3 ~.J 

LIMANUA fl~~UGINlA -0 -0 '0 .6 .0 .0 l-O 1-2 ... 3 .0 15.3 13-' :l"~ 

UNIU£r.Af If It- IJ -0 .0 -0 -0 .0 _0 '0 '0 .0 .3 .J .0 .0 

natAL tn.a l67.7 67.@ , 05. 7 1111t 3. 1 361,7 3 ... 7 181h7 121·8 20~_1 515-:) 12 , .. 6 .. b·l 

.LATE~ OEVfLOPMENTAL STAGES MAY ~E DIST1NUUISHA~LE S~EClfICAlLY, THESr. WILL ~E f'U~O ~ISTEO I~ p~YL6Gr.~ETIC O~)£~ 

UNDER THE APPROPRIATE SPECIES HEADING. 



'LAfEH UEV~LUPMlNTA'. STAGES MAY ~E OIST,NGUltiHAULr SPEC'fICALLY, lHESE WILL dE f6J~O LISl[O IN PHYL6GE~ETIC 6iO~~ 
UNDER THE APPROPRIATE SP[CllS HEADING, 



TAtil.E 7 ••• NUMHERS Af fiSH EUnS PER 100 CU81~ Ml'E~S Al EACH rLA~KT6N SIATION FUR SPIHIT Of '76. C~UISE 962" *,P~It.. 1976-

STATIO..., NUHlIER 

z 1 ~ 5 6 7 II ~ to 11 12 1 J 
5P~C U:.ti 

, UAUAUAl-Gl.'("'rOCU~UAlUS '0 ,0 .#:1 -0 ~b-5 3~.'t -f, Z'l i!·l l·H 3'~ ,5 .1 

• tili U ~ ''1t. • tictt "lI:1E R -0 -0 '0 to .0 .0 '0 '0 .0 -0 -l .0 .J 

t:tIHH~I'1t:-. BRtJSMl -0 -0 .0 .0 1.1 .0 '0 .0 ,0 .0 .3 .0 .J 

~N(6i~&.. yt1PUS C HJt.1~ I US 1. 1 15'0 8.~ 5'1 ,,95'0 530·a 25't:» .~.9 5-1 11.0 ItZ·1i tJet 116.1 

UAlJlHi MtJRHUA -0 .2 .3 ,,0 16.6 aiD .;:j .3 9.3 1.6 .3 ".5 1·5 

MLLA~~UHAMMU~ AtbLEFINU~ ~o , -~ to 00 •• 7 ltb '0 '0 .0 .~ '0 ,!:t '0 

.. l~l~H IUAt.. .. l. aMANDA '0 -0 .6 -0 36,5 25.~ t "I 1.6 Hh1 92.,. 8~.'t 22.:) ''''0 
tiCtWH ~ tiAU1U~ AOUtlSU':; 2S.-l ,..,. 2,3 3,., .0 .0 .0 .0 2.8 '0 .J ·0 -0 

liL yt-'ftj(I:.PHALU5 Cy~~lil tJS~US .0 .(JI .0 ,,0 .0 ,0 to -0 .0 .0 .:,) .J .0 

Hl~~ijtiLbSStl'UlS PLAlESSUluES -0 .5 .0 .0 15.5 20,b 3./t 3.1 52.] eb ... ·0 ~~.t 2'2 

LIMANOA flHHUU,NlA .;) .7 -6 1'0 6" 9.5 2-6 1·6 , .. 2 a.b ,.,::1 11" :a'3 

PSEUUHPLEU~UNECltS A~ER'CANUS .fj -0 -0 1.t -0 .0 '0 .0 .0 .0 .s .Q 3·\) 

Tt1T"'- 30,3 2 .. 1 ,a.!) ll.3 598.9 630.1 33,9 1,.,9 28.1 l'ta ... 1"1'1 !US. i.) "2" 
-LAfEH UEVEL6PMENTA~ STAGES MAY aE OISTINGU'~~AULE S~EClfICALLY' THESE ~ILL SE f6U~O ~lijTEO IN PHYL6G£~E'IC O~OEq 
UNOlR 'HE APPROP~IATE SPECIES HlAUING. 

• 



'L~'ER UEVE~OPHENTAL STAGES M4Y BE OISIINUUI~HAtlLE S~EClfICAlLY' THESE WilL DE faJ~O LISTED IN p~VLaGENET'C OiOE~ 
UNDER tHE APP~6PHIATE SPECIES HEADING. 



r~UI".E 8 ••• NUNSERS 6f FISH ~AHVAE PER 100 CU~IC MEtERs AT EACH NEUS16N STATION fOq SPIRIT Of '76; CRUISE 982, APi,1.. 1976, 

SJ"TJ"N NUMPER 

i 2 :t .. .., 6 ., 8 C) 10 it I:? 13 

5"'t..CIE~ 

CLUPEA ~AHlNUUS H~~E~GUij '0 -0 .0 .3 .0 ,Q .0 -0 .0 to -J .0 -0 

UAUUSMURHUA -0 -0 .0 '0 .0 .0 '0 -0 ,0 .l '0 ,a .1 

M. (.J{ij(JMJUS rUMCf;tO ·U .0 -0 .0 .0 ,0 ,0 to .0 .0 .J .0 • j 

~ULLACHIUS V,HlNS '0 -0 .0 ,0 .0 .0 '0 '0 ,0 .3 1-0 -0 .:J 

ULVAR'~ SU~~IFUHlA1A .0 tt) -0 '0 to 1. 9 2'0 '0 ih6 896.6 110.1 10-0 5-5 

...... ULI5 bUUNtL .... US -0 .. 0 -0 ,0 .0 .0 -3 -0 .0 .0 -0 .J .0 

(In..-, A(':AtHHtJOlS I1ACU~ A,lIS -0 to .0 .0 -0 ,0 .0 -0 .0 ,1 .] .0 ,0 

4MMtlOVrtS Sr'. ., 2.1 .3 ttl .0 8.0 55'0 -3 12.2 25 ..... 3],,. 2.5 .'j 

M'tl~~Ll"'HALUS ~PP. ·0 .6 .0 .'j ·0 -3 9.7 .] 2.J b.l 12' t 7.~ •• 
e v(l.IjP I ~fWS LUI'IPU~ ·0 -0 .0 .0 .0 .0 -0 '0 .0 .0 .!) .6 .J 

ll"'AHI~ SPP. ·0 .0 .0 110 .0 . .0 5.0 -0 .0 ·0 6." del • J 

HI .. ~ ..... t)ljLUS!;itt 10£S PLATESStlll)[S -0 .0 .3 .0 -0 ,0 . ., -9 .3 ·0 .0 .b ,I 

PS~UOUPLlUHoNEcrES AMER.CA~US -0 ·0 -0 ~3 .0 .0 'H7 '0 .0 1,2 tel 1. j 2.) 

UN. PEN, If H.U f~A(jMtJ.T~ ·U .0 -0 .0 .0 .0 ·0 '0 .0 -6 -0 .Q .J 

rurAL -4t ) ... .7 l' j .0 lO,2 77.3 1·5 l7.5 115'J.~ 22"'~ ~1·2 U-l 



., 

Table 8.-- (continued). 

STA.TI()~ NUtlBEl\ 

J~ 15 16 11 18 TOT 
5 ... I:,.C n:s 

C~U"'EA HAHE~UUS HARfNGUS .0 .0 -0 .0 -0 -3 

GAUlJS tHHmUA -0 .0 ~.- 7 .0 .3 3·t. 

MlCN~UAUU5 IUMCUO .0 .0 .0 .0 .. 0 .3 

PtllLALHIUS VIHfNS .0 1·8 ·0 ~O .0 3·1 

U~VARIA suuulfUNlATA 12" lO" 6·1 .6 .0 115~hlS 

PHULIS UUNN~lLUS -0 .0 -0 .0 .0 ,3 

'HVPIA(ANrH~UES MAculATUS .. 0 .0 .0 .0 .0 ,6 

AMM:JO'trE.S S .... ~.~ 1b Ol.7 1't·8 t.l 7.1 f?OOl.~ 

MYUXUClPHALU5 SPP. ·0 ::116.0 ~t" ,3 ,.6 ::t~3.~ 

CV'L6PllHUS ~UHPUS -0 -0 -0 -0 .0 ,t. 

L.IPARPl Spp~ .u 31t.7 '0 .0 .] 5,..6 

HI ...... UljltlS5610£S PLA'ESSuaUES 1·1 '0 2.1 teO ·0 8.5 

P6£UU~PLEURUNf(TES A~ERICANUS • 0 -0 .0 110 .0 11 .. 

UNIO~Nl'F'EU FRAtiMlNTS ~O -0 to .0 .3 1- 2 

JtnAL :.ll'ts 19 tsf.,.3 32'3 3·2 10- J ]bO~'3 

., 
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Ta~le 9.-- (continued). 

S'fATIQN tlutJ8~.l\ 

t- ID ,6 17 18 fln 
tiPlCllti 

CLllt-'£ A HAHt Nuds HAKf N(iljti -0 -0 .,0 ,~ .0 e) 

Uf)f'1l ~ljti MtHWAX -0 eO tlO '0 .0 S • 3 

~HtJl:iMf U~U!lMt:: .0 .,. ,0 ,0 .0 •• 
(JAlHJS tIUI·U-jUA ·0 .,. ·3 .IS ".6 'h3 

Mll .. ANtH.t~AtlMUS M.lil-lf- .~U~ .9 .li .] 2,1 3.,. '1.7 

Pt"' .. L~C"'I.IS 1/ I Ht:'NS .0 '0 .0 -0 .0 -5 

TAUTUuA oNlrlS -0 -0 .0 -p ,0 -6 

ULVAHIA 5U~UlfUHCA1A ",. 5·~ 3-5 13.Z .0 ,. ... 3 

~HUL'S UUNN~LlUS -0 .0 .0 t , 1 ·0 3tl 

CH't-'lAlANfH~ULS NAC'\ATUS -0 -0 ·0 ,0 .0 -3 

AMt'lUOl'H.S 5 ..... .... I! 31'1 10;.9 72.5 ".6 :-1"]'0 

M'"XOCl .... HALUS St-'p. .0 ~·O ].? 10t7 .0 "0-2 

A~P 8 UU ...... Ufnt H)fS NfJ ..... HP T~HY(j I Uti -0 -0 -0 .0 -0 1 • 1 

LHJARIS SPt-'. ttl .8 2-0 7.,. .0 It l' 0 

SltWHl HALNUo AUUtlSLJ~ -0 ·0 ·0 .0 .0 .3 

til Pt'ttl,LU5t)t)l OlS Pl,.ATESSU, UES -0 -0 ,9 ~h"J 20.7 ItM," 

lIMA~UA H;.~t(Ulilf\lt-A .0 ·0 .0 03 .0 ,3 

P~l:.UUtHJL(lIHUNfC n:s A"1£H' CA~US t - 6 1 • 6 ,6 2,,2 .0 ~~5'3 

UNIUlf\lfAFllU .HAtiMl~TS -0 -0 ·0 .:1 .0 , ... 
iUlAL ~.~ ,'hti 115-6 121~" 33,3 8,.,.,9 
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fabl~ 10.-- (cont~nued). 

flTATlON NUMBER, 

lit lb 16 17 I~ Ull 
SPt (.: I~~ 

~~t, VUUH f I A IYR~NNU~ .0 .0 .0 .0 .0 9·8 

It !J~U'OAt. .. tit.. Yt4 1ftCE ....... Al-.US ~hO '0 8.~ '0 .0 15.0 

It tjHU~Mf- - ~(tJMtjlH -0 .0 -0 .0 .0 ~.7 

'lNCHlLYUPUS·UHOPHYCI5~PlP~8LUS a15'~ 31.2 102.;? 11.5 2P?.2 1~318." 

~NtHEt..YUPUS (J"HHIU~ 85-1 52'5 Z6.1 '"1.3 28.8 105'2 

u40US I1U~t-tUA -I.) -0 ld .0 .0 l' 1 

tc Mt.~LUC(':' Wi .. !:l ft=NU HlIil Hi H).U "I 5.6 52.1 It3-l «:l?·lS 

MlHLUCCIU5 ~ILINfAH1~ 1!:i'0 6,6 3;." 10'~ ~2-7 .10-5 

UHf) .... H'H.: a s s .... P. 8tl3-2 ..61.8 l~O'O 2Z6.,. 313-~ lJ11·1 

.. L At:H~ • OAt: .. t.. FlAl'WA 12-0 18-6 ttl-1 «to'3 9.2 b65.8 

LAtiH'U~l ~~b e' 8-1 -0 !O.ll ,5.1 166'8 

SCUMI;i[H SCOMtiHltS ·0 '0 ·0 ,0 .0 it,. 

f'tPlqLus lR4"CANTHUS 4::J·1b 13-1 ~7·8 -0 10.5 ~lJ.~ 

,.,H • UNU 1 US 6.·.~. 1·5 '0 .0 -0 1,3 165.It 

lIHUPU!;l t11CH6STUMUS -0 ,0 -0 -0 -0 1-8 

-4 PAHAL ,lHHI¥::;-SCt,IPtt,H4lMUS 2 / .. 1 :i7.2 to 52.7 28.8 l'''Oett 

Ol. Vt'Tt)(;lP .. iAUJS C'(N~ljL t'St;lJ~ ~.5 .0 -0 00 -0 8-,. 
l'MANV~ f~H~UuINtA ·0 2·2 1-8 1 0 6 ·0 33-b 

UN tDlNT l f H.W -0 '0 ·0 itO ·0 1·3 

rUTAl 1~jlt:\·9 bit. • ,ij 'tb!h6 'tl;? It (1 1Qf, -1 25/,34.l 

-LA1EH U[VE~6Pt~NTAl STAGES MAY ~E DJSTINijU'~H"ULi 5~lClfICAlLY~ TH[Sr WILL 6E f6J~O LISfEO l~ P~YL6G~~E'IC O~DE~ 
UNDlR THE APPROPHIA1[ S .... ECllS ~EAOING. • 
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T&ble 11.-- (continued) 

Sl'Al'lON NUtJB~il 

. ,It 16 16 11 l~ Itn 
SPf_( lE~ 

tiHllltHit-lI,A IYHANNUS -0 .0 .0 -0 ,0 28.9 

ANCtiUA spp, .u .0 ,0 .0 .0 .9 

lUP~ •• Ut:i AME.HICANU~ .1) -0 .0 .0 .0 116 

(NttiEl ¥tWUs C I HUH IUS b,O -0 u .. ., ,,6 .0 37-,. 

MfHLUCLIUS ul~INlAwiS -0 , «1 , ·0 -0 2 ,.l~ 3, .. 5 

UHUt'H H~. 5 S~P. 15-0 7'" b3.3 3'~ :l6.6 ~02'1 

SYNtiNArHUS fUSCUS 1·5 • ·1 -0 .0 .0 16'" 

, AlH tHiA UN I I IS -0 .0 .0 -0 -0 7-3 

'AUI6bUlA~HUS AOSPlH~US J3q 33 0 9 2 .. 7.8 31 !l8 26.8 bbl-O 

ULVAHIA SUUtlJFUHCAf~. ,-5 • • J .0 to 1.3 3,9 

AMMUOYllS S .... -0 -0 -0 .0 h3 ,- 9 

~l.UMtit.H S«(lMtWUS -0 ,q -0 .lI .0 ,.9 
~~PHILUS JHIACANrHUS l'~ .. 0 ItS .0 .0 l'h9 

PH I UN'J 'US ~Wp, -0 '0 -0 .0 ·0 .9 

"'M~AL J LHTHY:;l t)UUiNUlIS ·0 -0 ·0 -0 -0 ,,1 

S[UPHJHALMUS AUUUSUS :l·O 1 • I 1, t ?.J -0 18·7 • 
til Yt' rUCl: PHALU~j C YNtHil tJS5US -0 .,0 .0 ·0 .0 ,9 

SPHUi:Yt,t lIlt:..S MACUlATUS -0 -0 -0 -0 .0 -b 

UNIU~NllfllU tkAbM[NT3 -0 '0 3,3 ,. b .0 IO·~ 

UN Il)lNl If It::u CLlJPl.lF f.\IHiS -u .0 -0 .0 .0 -5 

rUIAl 1'.>1-1 ,.1-0 3:jJ.3 ... , ~J 70·6 llS?, It 
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TA~l.E 11,·.NUM6(RS "f flS~ fGGS P~R 100 cuo,t MlTERS AT EACH PLANKTUN STATln~ fUR PHALA~UPE, CRUISE 98], U'T06ER 1976-

~'ATI6N ~UMaER 

5 4 1 1;\ 1O 11 101 
~"'t:.C1E::i 

.tNCHELY~PUS·UH6PHYC'S·P~fHILUS -0 .6 .7 "':i 410 .0 5'«» 

t.,Nttit;.l nwus C. Ml;iH I UH l'~ .6 -0 1.1 .0 .~ J.8 

U,ADUS ttU~HUA .0 ,b itO .. 0 ,3 .Q -~ 

• Mlt-lLUCll U~- ti H:~tll UMlIS ?5 I·e! -0 ~() .0 .a ).1 

MlHlUCl,US ~'lIN~~H'S 3,7 .0 .0 itO .0 ,0 ).1 

UHtH.Jt-Ul 8 S 61-'''', .0 .0 to .~ .0 ,0 .3 

~LA~HIUA~~LI"ANDA .0 .0 ., .] .0 .a .7 

.PAHA~B[HTHY~-SCHPHT4'L~US t~hO 5 •• 8 8.2 E·l .J .0 tst'b 

PAHAI.. A tHTHY~ OlNl.A 1 US .0 ,0 ., .0 .0 .0 .,. 
ftiTAt.. ?6·" tH ,ts ~h6 9'0 .6 .] 100,7 

flArEH OlV[~6PH£NTAL STAGES HAY UE OIS"NUUiSHAdLE SP~CJfICA~LY' THESE WilL 8E raUNO ~ISTEO I~ PHY~UGE~ETIC O~DE~ 
UNOER lHf APPR6PHIATE SPECIES HEADING. 
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VAHLE 16,~·NUMOERS "f flS~ raGS PER too CUUJt METEHS AT ~A(" PL4~~TON ST~'IH~ f~~ SPI~JT Of ·7~. CijUISE 98" ~~qC~ l~'" 

SlAT,8N NUHtJE~ 

• c 3 It 5 6 I 8 ~ lO II IJ • It 
St't:.CH.:;; 

UAUIOAl-6Lvrl",lPHAlUS -0 .. ~ 3·" .3 .a .0 .7 22.5 1·9 .. -. 5.~ H-l 7- .. 

GAllUS MUtltiUA .~ -0 '0 .5 .7 2.0 ;!. 1 5.5 1.0 ., ',6 l·j .9 

HIP~OUL~SSU10ES PLAf£SSUIOES -u '0 '0 .5 -.. .1 1-2 1~-8 1" ,..1 "'1 11' .. .J5· .. 

L'MANUAflNHUU,NEA ·0 '0 -0 .0 -0 .0 .0 .3 .0 I.,. .9 .;j t .. 2 

t-*~E.UOtJ""l.fUfH'Nl( n.s "M(l~. (ANUS -0 to .0 ,5 .0 .0 '0 'Q. .0 .0 .a '7 ,,0 

rtHAL .J .J 3." I' ~ t.] 2" "'0 ~lhO ... 3 ,.') 1~,5 ~1':S , •• 9 

, 
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T!.SL.E 11.-~NUM6E~S ftf fiSH LARVAE PEH JOO CU~IC METENS AT EACH PLANK16~ STATI6N f6R SPINal,Of '76' C~UISE 98\, M.~CH 1~11. 

ST' Tl6~ NUt16ER 

1 ? 1 ~ 5 • 'I 8 9 10 11 13 1" 
s"'t.CI£~ 

CLUPE,A t-tAHlNOUS HAtJ"'NUU~ 1-1 .6 ·5 .5 ,2 .0 '0 -0 ·0 1~7 .C! '0 .1 

~AUUS f1tJ~HUA .~ '0 ,0 ,1 ,0 .a .0 .0 ·0 .5 .J .J -0 

LUMP~NU~ LUMPRlTAEfHRNIS .~ '3 .5 .0 .0 ,0 .!) .0 .2 .0 .0 -J -0 

fHttl .. 1 S hUNNt:.LLUS .~ '0 -0 .0 .2 .0 ,.2 '0 .5 7.0 1 .. ,,. "'1 J.,; 

AMMUlH ft: S sP. ",.8,9 13-6 15-5 271h:i 6.6 2"~" 16"'2 ,h6 'to.5 ;!' .... g.!i .... J ~~. 9 

"'NXULl~HALuS SPP. -0 -0 .2 .5 .0 .0 .0 -0 \10 3.5 2.5 tul .6 

A5~'~ij~HUHUIUE5 MONNPTEHVOIUS -0 ·0 -0 .0, .0 .0 ,0 .0 .0 .0 .) '0 .1 

CYCLOPfLRUS LUMPUS ·0 -0 .0 .0 .0 .0 .0 .0 .0 .0 .0 ·7 ·U 

L. ..... AfH ~ s ......... -0 '0 -0 .0 .0 .0 .0 -0 .0 5ttS .~ 3" 1·8 

HIPPt)hLHS!)UH)[S P\...JfSSUIUES -0 .0 '0 '0 .0 .0 '0 ·8 .0 .~ " .... .(,) .] 

LH8PSETTA PUTNAMl .u -0 ,0 .0 .0 .0 .0 .0 ,0 .0 .5 -1 -t} 

I"SlUOtJ ... ·LlUJWNl( lE S ~M£R' CM~US -0 -0' .0 .0 .0 .0 .0 '0 ,0 .0 .J ·0 ·U 

UNIUlNTlf I£u fRAtiMlNTS .. 5 .3 -0 ,0 .0 .0 .5 2.3 .0 .5 -0 ,J -0 

PHAl 4t':>l,b llt e7 76_7 279.6 7'0 24.' .61,,'3 It- 1 ~H'~ ,.~·.6 ~7.a )It.C! 10·1 



1'able 11.-- (Continued). 

~TATI.O" lUJ}JBE~ 

15 16 11 HII 
~Wt.(. H .. ~ 

U.Ut'EA HARl"mUS HAFlF'iGU!i ·2 .0 'l 1'5 

UAUU~ '·1t1HHUA -0 .0 -0 1·3 

LUMPENUb LU"PH['AEf~~"I~ .0 -0 Ite:) 6.0 

pttHL, ~ UUNNtLUJS 35.5 3'0 3~hl 117.'j • 
AMI'1LillY H. S 5t-'. lC!Zo9 101.8 121·1 I ItS'.h 8 

MYUXijllt-'HALUo Spp, 18,5 .8 21., 60-1 

A5PIO~PHOHO'DES hUNNPJEHYUIUS ,0 .0 ,0 .J 

CVCLtlPltRU5 LUMPUij .0 -0 .0 .] 

LI"'AtH~ st~P. 1-3 '0 ".0 22.5 

HIPt-'U~LOS50'U[S PLATfSSUIU[S .0 .0 .0 1·5 

LIHPSE"A PUTNAM, -2 .0 1.9 ].2 

P5lUD~PL[UHUNE('lS AMERICA~US -1 -0 .0 .7 

UNII.JE~T If IlU F~AUM£"'T5 -It ·0 .0 ,..S 
IUfAL 185.7 lll·5 1'37.3 lbH6'3 



lAse E 1.8 <>--NUMUERS Of fiSH EGGS PE~ 100 CUBIC MEfEtlS Al t:AUt NEUSTUIi STAliON fOR SPfRll Of '16, CRUISE 965, APR,l 1911. 

Sf AJlftN NUti6ER 

l 2 1 ~ 6 6 1 8 CJ 10 at 12 11 
3P(ClfS 

• QAD I OAf ~ moo n ' , ftCEPH~I.US -Q 410 '0 -0 108 .~ a,8 ~.8 .9 .6 34 .. 1 ·1 .1 

ENCH~LYijPUS CI~aRluq 20- 1 .6 -0' -0 .6 t,C! 2'0 .6 ,] .6 39.S .0 ·ft 

GAllUS MORHlJ~ '0 -0 .2 .0 .0 -0 .0 10 .0 I:) .8 ,0 -0 

~ lA»IiIO~l .. LIM"NO" .1$ '0 '0 '0 2- t ... 9 to·l 31-6 l~'t 12., 61 .... , ... 5.7 

SCOPHTHAlMUS 4QU6SUQ eQ '0 .0 96.6 .3 .0 .0 -0 .0 .0 .Q -0 .0 

"IPPUaLOS56 lO(S PLA'ESSUIPES .-0 '0 '0 -0 .6 .3 1.7 6.1 ..... 2.5 13·2 .a i'~ 

LIM4~U" fER~UG'NE~ 1'0 '3 -0 .0 .0 .0 .3 -9 .3 .6 .. {, . ) -1 

PSEUOUPlfURUNECTES 'HERI(~NUS .0 .3 .5 ,.0 .3 .0 '0 '0 .0 .0 .8 .0 2'~ 

UNIU(NTlfIEU .0 '0 -0 00 .0 .0 ·15 '0 .0 .0 ,.l .0 IJ 

'UrAL Z'3-5 • • i! .1 9606 5.~ 1.t 11 •6 ,.2-2 S8·0 16 .5 113·6 l' 'J u-t 

-LATER 0rVfl6Pt1£NT4l STAGES MAV ~E DI5T'NUU&~H"ij~£ SPlClfICALLV, TH[Sr WILL BE f'UNO ~ISTEO IN PHYLOGENETIC O~PE~ 
UNDER THE APPRQPHIATE SPECIES HEADING, 



Table 18.-- (con~inued). 

~TA'l'lOH NUI1BElt 

14t ,6 16 17 t'S T8T 
SPfCIE.!:i 

, 6040 lOAf .. m .. YPTttCfrH~tuS 16,,1 .. ,9 6.9 8-5 11.0 ~~ .. 
ENCHEl YHPlJS C I HtUli US 1" IS .0 5.2 , .0 1.0 17.1 

GAUUS MfJRttUA 
" II 

t-, 3.5 ,.7 't,] 1~'1 

t ~A~HloAf~LIM~N04 a9.a 8-7 6416 ... l 5.1 lI10'l 

SC8PHlHALt1U~ A(~U6SUS .0 .0 .~ .0 ,0 'j7.~ 

H8PP6GLHSSUID£S PLAT£SS6IPES 102.1 58.1 a35.5 238.6 315.7 98~'5 

~'~ANOA FER~UGINf4 .7 .0 1.2 ,2 .0 6'4 

P5lUOOPLEUR~NlCT[S AHERICANUS ·0 ,0 -2 .0 ,0 ,..] 
UN,Il£NTIFlfO ·0 .0 -0 ,0 .0 JO,l 

"HAL 152·~ 1l~6 25!hl 25~.1 3"0.0 20~8·0 

'~ATEH UEVELUPMENT~L STAGES MAY BE OISTINUU'~HA~lf SP~CIFICALLY' THESr WILL PE Fau~o ~'STEP I~ PHYL6G~~ErIC O~DEq 
UNO£R THE APPROPR.IATE SPECIES HEADING. 
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Table 19.-- (continued). 

5TA1'10" NutlBEl\ 

tit It) \0 
" 

18 UH 
SPlCIt.~ 

LUPHIUS AMEHICANUS -0 -0 -0 .6 .0 .f, 

, ijAO.OA~·uLyprUClPHALUS 15.8 2.7 6.~ It. :i 10.3 51 -0 

ENCt1lLYUPUS tU1Ut-QU'i . ~ .~ 1·; '0 ] .. ~7 •• 

(jA(}US t1lWtIUA 2'. '1..1 C:! ... 2.1 a,l 12.a 

.LAUKIUA~.LIM~NDA p .. t7 ij.) ~, I ~h 1 '),7 '2~'1 

LAtjt~ 11)"t i- 8 .0 ·0 .0 .0 ).0 

SUWH T tiALtlU:;; AUUUSlJfi -0 -0 .0 .0 ,0 5.5 

HIPPUtiLUStiU,OlS PLAIESSUIPES 71t.5 61·3 ,tiO'] 157.9 220-0 I)K6'1 

L I MANUA f rt-H-<UCn Nl ~ .3 .3 -0 ~O ,] 7.';J 

PSEUUHPLEURUNECllS A~ERICANUS .0 3.3 .0 ,0 .3 36.0 

UNIU£~llf'EU.f~AtiMENTS .0 '0 .0 .0 .0 .2 

ItHAL 115 0 5 18.9 lb9., 172.~ Zlf6.0 967.~ 

.LA8[~ UEVELUPMENTAl STAGES MAY ijE DISTIN6UISHAULr SPECifiCALLY, THESE WILL DE FGU~O LI~IEO 'N.P~YLftGE~E'IC U~OE~ 
UNDlH 1HE APPR6PHIATE SPECIES HEAPING, 



11 
1~~lE 20 ,.~NUMB£~S tlf f,SH lUUS PER lOa CUU1C MlTfHS ~T EACH PLANKTUN STAT'O~ f~~ SPI~ll OF '76, CRuiSE 9~5~ APRIL 1~7J.-

Sf A" ON NUHtJE~ 

1 2 l It 5 6 1 J1 9 10 11 12 11 
S"'~CIE.~ 

.UAO'DAE.-GLY~fOCE"'HALU~ "0 -0 ,~ .0 ,3 t,5 ~.'t 2.] ,3 .J ld .0 ~'l 

lNCHE.L'ttJPUb C'MlHHu~ ~.~ -5 '0 -0 .1 ,0 .. ~ .] -0 -0 ,8 ,0 '0 

(jAUU~ f1ttfiHUA -0 -0 .0 .• 3 .0 .0 .0 .] ,3 ,J .3 .0 .Q 

MlHLUCL'U~ ~ILINlAHIS .0 .3 .0 .0 .0 .0 -0 -0 .,0 .0 ,3 -0 1 • It 

,LA~HAuAl·LIMANOA -0 -0 .3· ,0 .8 2,8 ,.,3 fhO 3.8 letS 10.S 1- 2 lO·l 

l AUH I I) A l:. ,0 -0 .0 .0 ·0 .0 .0 .0 .0 .0 .J .] '0 

SL~PHrHALMUti AOU05U~ '0 -0 '5 13,8 .0 .0 -0 -0 .0 .0 ·a ·0 tJ 

HH' ..... 'WUHiStl '0'::5 "LA I£SStlIUfS .j -0 -0 .0 1.1t .8 ,.4J 1-8 .0 2,a 5·5 ,6 2'~ 

L'~ANUA fEHHUU'H~A -0 eO -3 .0 .6 ,5 '0 ,.8 .0 .tI 1.3 .0 l'It 

Pl)J:..UO(jPLFU~tlNr:Clt S AMfH ,(ANUS .5 .0 1,8 ,..a .8 .0 .0 '0 .0 ,3 ·0 .0 3~.::# 

iU1Aa.. 10·b .8 3 -1 1~h3 4"2 5_6 l7·0 1" &:) .. ,3 7·1 20-1 2-1 5.l-!S 

~~AJ[~ UEVE~6PHENTAl STAGES M~Y ~E OIST'NGU'~HA~~E 6~lC'f'CA~Ly,r~ES£ WILL O[ FOU~D LISTEO I~ PHYLftGE~E'IC ~~O£~ 
UNOlH THE A~PR6PHIAfE SPECIES HlAOING. 

11 The samples in these tows weJ'e obtained with the O. ~ll mm mesh plankton net. 



Table 20.-- (con~lnue4). 11 

STATION NP.ttnER 

lAt 16 16 17 18 un 
5Pl.(IE~ 

• GAO' UA~ - HL '( 1"'1 "CEf'HA',.l~S 25-~ 5h~ 3-2 '1'1\ 13.2 7)~7 

ENC"'lL.VtJt-'U~ C1MUHlUS 1-0 -1 -0 .1 1,3 '7'~ 

(j.a.tJU~ r1IjNI\l.J~ 1-!:I I'" ~ '1 5,6 3.8 16-i! 

MEWLUCC,US bIL1NEA~IS .0 -0 -0 '0 .6 2·5 

, LAUt-q I)A~ .'-1 f1ANPA t.U 12,. 9-~ 't.2 18.2 ~&'3 

LAtlH I UAt:. 20'" I'" to '0 .0 2~'1 

SLC1 ..... H rttALf'lUa ,4UIJUSUf-> 1·0 .0 .0 -0 .0 15.) 

"11"'~tl~'-~S~O'UlS PLAJE~SUIO[S 1?-7'~ l11.9 77·0 336'1 Z~6,~ ~1S5.7 

~'MANtJ~ f~HHUUIN~A ·0 ,0 .5 1,,+ .0 8,5 

.,5EUOtjPl.EVHI1NECrlS A"i(ijICANlJS -0 708 to 2-1 .0 53.3 

l'~qAL .71.1 165-2 ~2·5 ]~1'1'J 33,.·0 l2~a·9 

*LAWlH DrV[LQPM[NTAL STAGES MAY U[ OIST'NUU.~HA~L[ S~EClfICA('VJ THESE WILL BE fOJ~U ~.tilEO IN P~YLOGE~ET'C O~J~~ 
UND~H ,HE APPROPHIA1[ S~ECIES HEAOING. . 

11 The samplea tn these tows were ol>taired "11th the 0.333 IIml wesh rlankton net. 
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Table 21.-- (contin~ed)~ 

~TATI.O" NlftPlEl\ 

tit 15 .~ 11 18 Tftl 
SPlC, Ui 

Cl.UP~ l HARENGtjS HARf NGUS .. 0 -0 -a .0 .3 '3 

ULV~RIASUU~lfURCATA .. 0 '0 '0 .0 .3 .3 

PHULIS QUNN[LLUS ~.l ·3 .2 -0 ',7 5·!J 

CHVPfACANHmo£s tlAC!ll A1Uij .0 -0 ·0 .0 .Q ,-7 
AMl1fJDYTES st'. 1-.1 D'Z 5-9 .0 1,0 ZIl,8 

M¥6X~C£PHALuS Spp. ~8-7 38.5 ,.2 2.1 ',7 ,27,6 

llPARIS spp. .,. ·1 ·0 .0 .0 ,.,3 

HIPPOGL65S610fS PLATESSU,UES 1,1 -3 .5 .2 .0 ';!.7 

UNIP£"!TlfJ£U -0 fO .0 .0 .. 0 -6 

HHAL 33-3 ,.5" 1.8 2.9 5,0 161,3 
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Table 22.-- (continued). 

STATlO" NUMUER 

,It ,S lb 11 '8 TO, 
5Pf.( H::~ 

C~UPE' HAHENGUS HARF~GU6 ·U -0 -6 1·2 1,. 8." 
uAllUS MtJRHU" ·0 .0 .0 .0 .0 .3 

UHtWHVl,S S..-P. -u -0 .0 .0 .0 .2 

JAun,'jA tlNI'JS -0 .0 .0 .2 . .0 ·5 

TAUIQu~~AtlHUS AOSP~~SUS ·0 ·0 '0 .2 -0 '.0 

lum"'E "'u~ ~UI1tJHE T A£f tlRMI ~ -0 ,0 ·0 .~ .0 .5 

ULVAHIA SUUU'fUHCAr~ III .0 '0 .0 .0 .5 

PHtH..1 ~ bUNNt.lLlIS 9.1 5'1 .2 ~11 13 65.t! 

CKYPT4lANfHtlOlS MAC"~~TUS .u -0 .0 .0 -0 3·t 

AMMtJD'tllS s .... 11"t! 33'0 22.~ 15.1 9.7 "01 • 5 

MYHXUlt"-H~LU~ SPP. 8·5 )6q 1 '0 Iht a.6 u· .. ·o 
A~PIOUPH6H6'QlS MU"'~PTEWyuIUS .J .9 .2 .0 .0 3.2 

lJPAHI~ spp, 0-1 20·5 .,. ,.5 .3 '''$' 0 

Ul YPTt*Ct,t'tiALUS CYNtllJl fjS~Ufl .0 .6 -0 '0 .0 '6 

H .... PH~LUStiU.UES PLArEsstJlUES 2.' ,~ 1-2 ''o 2.3 8.7 

PtilUO~PLEUHtlNECTlS A~ERlCANUS j.'j 3410 '0 ,6 .0 68.8 

UNIUE~Tlf'lU fRAGME~TS ,b .- 2 .? to 2.6 8.7 

lUV"&.. Jt3·b tsl o 8 ~0.3 3?.~ 19d tSJ1·J 



11 
VA~LE 23 •• ~NUt.U[RS "f fasH lARVAE PER lOa CU~IC Mf.llHS AT EACH Pl~NKION STATI6N f~R SP,HIT Of '76, CRUISE 985. APRIL 1~11. 

STATION NUHUER 

1 ( 3 It ~ 6 7 8 'l 10 11 H~ tJ 

SPl::.CI£~ 

CLU~[A HANlNUUS HAHf~UUij -0 -0 -0 .0 .8 .0 .0 '0 ,0 .5 .~ .6 .1 

SVNliNAIHUS fUi;CUS II to .0 -0 ,0 .0 to to '0 ,0 .0 .:l .J .0 

LUM~ENU~ LunpH~TAEfN~MI~ .0 ·0 .0 .0 ,0 ,5 .~ .0 .0 .0 ,J .0 .~ 

PH~Llij tiUNN~LlUS ·0 '0 '0 ,3 .0 .1 2' , .5 ,0 J'~ .{) .:"8 .. ~.3 

ClnPT ACAt-HHtJOf..S MACU~ ATUS 1,6 .0 .3 .0 .0 .0 .0 :).3 .5 .5 .6 .0 .0 

Af1UUont:.s sP. 16-0 ~9." ll·8 ft6.1 16.0\ 6.1 In·6 22·8 109," 3;).' 4ta·2 3.5 31'0 

MY~XOClPHALUS SPP. .5 ''0 .0 .1 1d l.1S l.~ 10'0 12.0 5't.~ 1·2 10.0 lb.D 

A5P10UPHH~610lS f'\"NHPTE~YUIUS .0 .0 .0 to .0 .0 .0 '0 .0 .0 .J .0 -0 

LH'AH'~ Spp· -41 -a .0 .. 0 .0 .0 .i? .0 .8 .0 .a 2.? (,. ~ 

H'PPUU~U6SijlOES PLATESSUIOES .u -0 .3 ,3 .0 .0 .0 '0 .0 .0 .3 .3 1." 
~~[UO~PL(UHUNlCTlS AMfRltA~US 1,,8 4 .. 7 1.0 13.1 6. t t. ~ 't.:) 'teo 8.1 1"'0 .3 1~'1 ')b'~ 

UNaVlN,.t8~U fRAUM~~TS -j .0 -3 letl ,,8 -0 .~ -5 -3 1,6 .~ 5.6 ~,~ 

aUrAL 20,1 35-2 :':j3,6 12'!.5 c5_~ 12.0 ~1.6 't1-1 131·6 10J-O .. .,.2 'tb.t! 1"2'~ 

!I The saluples in these tows· were o~taiped \oil Ul the O.31J IIlIlI ... esh planktQ&ll net. 

~.I Juvenile. 



'fabl~ 21.-- (co~Uuu~4). 11 

STATION "UMBER 

l' 15 16 11 18 lUT 
5Pt:.CIEti 

CL.UPlA HAH~"H.HJS HARll>J{~U~ '0 .0 1·1 2.!t 1.] 7-8 

s. ... NUNA HiU~ f uscus II -0 • .0 -0 -0 .0 ~~ 
SI 

~UMPENU5 ~UMPRlTA~fU~"IU -0 -0 .0 .1 .0 I'" 

PHULJti UUNNlLL.-US 11.5 1 :)-5 .0 ,'0 ,6 18.lt 

(tHt'l ACAtHHI10ES MACIIl A iUS .0 -0 .0 to .0 ~.9 

AMMUOY rt.~ SP. 11.5 ~5.~ C!O·9 318.2 6.] tal8.] 

M'tlXUC~~HALUS SPP. 10·7 33·3 1-' l~'~ .0 l78.5 

.~~IOU~HPH6'OE6 MHN~PTEWYijIUS .0 .1 .0 -0 .0 .7 

lnpA.H~ s~'r. ':1.1 3"'0 .5 11t6 .0 66'2 

." ...... tWl..tlSSH I DES P'.ATESSU tll(S '0 .0 .0 ,7 .6 J,b 

'S~UOH"'LEUNU~EC1~S AMERICANUS l·~ 7.1 .5 .1 .0 115.' 

UNIUEN,lfllU fRAUMlNTS 'H~ 18-~ '0 t· .. .6 'to-3 

ftHAL 6i'!d 172-1 ~""l 7':).7 9 •• ll~8'" 

11 The samples in these tows were obtained with the 0.13 mm mesh plankton net. 

II Juvenile. 



'A~LE 24,-·NUM"E~S "f flS~ EUGS PER 100 cUal~ MtTfRS AT EACH PLA~KT6N ST~TIUN fUR ALOAlH6SS IV, C~UISE 690. "~y 197'-

Str A T ION t-fUtU1ER 

~. 2? al ~ .. 25 20 27 ?li Z'j lfH 
SPI:.CIEti 

t (jAn. OAf .. til. y.-., O(f.:rH~LUS 51-5 2S-, 35_t 35-6 2l·1· 5C!·5 ~3" 56'2 200-0 523-Z 

, t.mNtiM£·SCUtlt1£H 2:h5 el,o 36.0 2.6 It 3. It fH" 111,3 H~5-0 6~'t-7 t166'~ 

.lNCHELYUPUS·UROP~YCIS~PlPHILUS 161HZ 366.9 JOl·] ~la·6 1?3.1 2",..1 10't3-' 135'0 1908.8 5lt1?-.3 

ENCHElYUPUS CIMijRIUS ,0-1 23-0 31.8 33.7 ~~.6 ,"1" 180-" 280'0 .412.1 '1~8'3 

GJ\OUS .1I:WHUA ,2.5 12.2 20.~ 7.1 10·3 30') 16.-1 23·1 11.5 15'3.? 

UlW~HY( J S st"lP. .0 -0 .0 .:l .0 .a 2'~ -0 .0 ?.6 

t LAWH OA£ ... l-l MANOA 3,.-6 5.0 50·2 a6.8 2'''~ 11'~ 3.~ 20-0 2"~-1 66?.,. 

lAtjH,OAl '0 .0 ,0 1~" .0 6"" ,lte" '0 10.~ 167.1 

SCUnUfll SCfiMdRUS '7 .0 ~8 ,.3 .8 11. :I It .IS It2·5 35.1 10,.·9 

PARAL.llHlHYf:; .. SCUt-'H,HAL.t1US .0 .0 .0 . :,) ... .It .0 '0 .0 -6 

6~YP,UClPHALUS CYNO~L6SSUS "0 ,0 3.3 .:,) .0 " 6~ti it '2 3-5 25.5 

HIPP66LOSS~10ES PLAIESSOIO[S 68t" 5,..7 76.2 5\.8 31-0 37.' 15·3 15.0 .• 0 370.0 

LftMANOA flHHUGJNEA 3.1 7.2 20.9 '0 39~7 .J ·0 6·2 2,.-6 102.~ 

HiJAl l71'3 518.0 576,6 679,6 56).6 183 1 J 1'~6·J 1315.0 36-566 9~~9.5 

tLA1ER OEVE~UPMENTAL STAGES MAY UE DISTINGU'~HAULE SPtClfICALLY, THESE WILL UE fOJ~O LISTEO IN PHYl6GE~E"C d~DE~ 
UNDER THE APPR6PRIA'E SPECIES HE~oINa. 



fAti&"E 25.~.NUM~ERS 8f raSH LARVAE PER 100 CUb., HflE~S AT EACH PLANK'6~ SlAT'6~ r~~ ALUATRHSS IV, C~~'SE 690, MAY 1371" 

STATION NUt10ER 

21 2c ~l 2 .. c:?~ ab 27 ?ti 2~ Tfll 
SPECIE::; 

ijA\f)US MtJRHUA It, .. .0 .8 .J '0 ... .7 .0 to 6.] 

URtH..IHYl, 5 St'P. '0 .0 .0 .Q to .~ .0 t t2 -0 .. 2 

TAUPji,ittLAURUS A05PEHSUS .0 .0 .0 .l ,0 -0 .0 '0 ,.8 1- 8 

ULVAHIA Su~uIFUllCATA ,.\ 1.a 6,1 '0 a.~ )., .0 '0 ,,8 26'3 

PHttl-IS (jUNN~Ll-US .0 .0 .0 .l _0 .,. .1 '0 ·0 1 t 1 

AMMtlD'nlS s ... , j:?9 .1 .0 " Q , .. 5 .It t·~ 1'2 1·8 12'~ 

sct)Mau~ stfjMtmus .0 .0 .0 .!) ,0 .l .0 .0 -0 .6 

MY~XUClP~ALUS SfP. .0 .0 .0 .Q .0 ·t .0 '0 .0 ., 
t..IPARlS SfP, '0 .1 3.3 .a .8 1·" . .., 3·7 5·3 17.9 

HIPPQ4Ltl5~b'D[S Pl-~TESSOtuES 11-0 5.0 _Ii t·l to .It .1 '-2 -0 20.5 

LIMANOA fEPHUGI~EA ,7 .0 .0 ~l .It 1.1 l'~ ,.2 -0 8'0 

PS[UDHPlEURUNlCTlS At1ERICA~US to .0 .0 ·0 .0 tJ ~·o t .2 -0 3·2 

U~'OENTlfllU fRA6ME~TS '0 ·0 .0 to .It .8 ·0 ·0 -0 t .3 

rttTAL. ?3.5 S3.1 11*7 l'~ 5).1 11' It 9·H 10·0 to,5 101.1 



TA"~E 26 •• ·NUMBfHS ~f fiSH EGGS ~ER too CUBll METERS ~T EACH NEUST6N ST4TION f6H SPI~I' ~f '16. CRUISE 966. JJ~E 1~17, 

6TATIO~ NUM8E~ 

~';PlC I f~ 

UHfV60Hf,A fYkANNUS 

A "let 16" ""I r Ctialll 

LUP""U~ A'''IE.t-qCANUfi 

.6~OIOA~-ij~Y~lOClPHAlUS 

t UIUjSME -5(Ut1Uf.~ 

.. [""[tIEL YUPltS .. UIWPHYC, S.,Plt'l~ 11..US 

E.NCHELYOPUS (IMHHIUS 

6AUUfi 61tlHHUA 

*MEHlUCC IUS .. ~T£NtHfJtiIlS· 

M~HlUCCIUS HILINE~H1S 

UHtiPHYC I S SPP. 

.LAHHIOA~.L'MANDA 

LAUH II)Al 

~cr:)tlaEH SC!;)Mt}I~U~i 

fHlljNfULJS St'P. 

\\ PA~AL I U·qH¥ti-SCtWH1 4 4lHUS 

UL Y ... Tt1C£P .... ALUS CYNU1il os~us 

HIPPOGlt1SS010[S PL~TESSUIOfS 

LIMANUA fEHHUGIN~A 

PSlLJOHPLtUHUNlCTES AMERICANUS 

UN I UE 1'1 r I f' If I) 

,OTAL 

1 

-0 

.(.) 

-3 

-0 

-3 

15-tj ... 
~o 

-to. 

a -I 

1·'1 

a J 5 6 1 8 ') , 10 ,7 1st ifH 

to .0 t .. ,5 .0 '0 ·0 ,0- 21-2 170e3 195.2 

·0 .0 ~O .5 to '0 .0 .0 .0 -0 .5 

.0 ., .. 8.3 ~6.1 5.,. 1.9 ·0 1~1 .~ -0 60-<) 

.0 .0 '.0 ,0 ,0 ,a 1.1 ,0 I ~h 6 I o? • 6 tcn·2 

~"7 127.~ 9"~1 9'a.a 185" 1537.7 105~'1 3025 •• 673_. 811,.9 16J55-5 

• ., 3 ~?7 563'2 298., 321." 125~,9 196.2 106.a 'Z5.~ 976.~ 3881·1 

,e6 11.1 :i2.2 

-0 ·0 .0 

"0 a~5 '0 

'0 ·0 .0 

.8 13.~ 57.5 

31. 8 ?~0.5 225'1 

.0 '0 ~., 

1.6 ... 2 2., 

~_a '3 16 .2 

'l.~ 3~·3 12~·6 

"0.5 11'.0 

.0 .0 

9.9 29.6 

20.8 15.,. 

17.5 32-a 

82.1 385.6 1116-0 

~2.9 2.1 27.3 

.7 ~8'2' 101 t 2 

.~ S.2 6~.7 

lt5 S.2 ~i3~·4t 

1017'~ 136.b 2Z1,6 23'9 ... 3386.7 1395'2 ,35.9 7329.3 2~_20,6t930.6 1628.7 't2'5?'" 

3.6.7 103-2 3~6,1 2_8.) 231,~ 452" 80".8 2270-7 201 87.8 ~"3'? 586.7 2617l'~ 
f 

,tS -0 16,6 ?'t.t t57,..5 1166.1 3195-2 1569.31 78,.,,8 ~l".O .280.0 '27283-0 

.0 .0 .0 -0 .5 -0 .6 .0 .0 .0 .0 10' 

Jt26.] 236-6 618.. 1144.8 4,.5- 6 160.7 ~7,9 57"'2 81.5 36.9 18.5 3K57.S 

-0 '0 '0 .0 .5 -0 '0 It., 1-1 -0 .0 6·~ 

.j .0 '0 .0 ,,1 .0 • 0 .!) 1~3 29.? 135.~ 167·2 

-0 '0 .0 .0 -0 ·0 '0 .0 82.3 .0 119.0 2011'] 

-0 '0 -0 ,0 .0 '0 '0 to 3.~ .0 .0 109 

.) -5 .6 .9 .0 '0 • () .0 .0 .0 '7.~ 19-7 

ttHl'.j bij~.9 t,~9.? .. 52".1 699a.~ ,.571'7 766J.511086.06l95l.7."O-h7 t Jb02.0 12?,.t;,t4·0 

~LATEH UEVEltlPMENTAl STAGES M~Y tiE DISIINUU'~HAtlLf SPlCAfICALLY, rHESF WILL BE f~J~O LltiJ[O IN P~YLijG~~ET'C ~iDE~ 
UNDER lH[ A~PH6PHIATE SPE~I£S HlAU~NG. 



TA~LE 27, •• NUMorHS ~F fiSH [GaS PE~ too lU~IL M~TFHS AT EACH PlA~KTH~·STAlI8~ FU~ SPIH., Of '76, CRUISE 966' JU~E 1377. 

SPt:.C U:.a 

dt-ltVfHlHrJA rYRANNUS 

, (jAil I OAr -(lL yt' T UC[PHAU'S 

, tHWSME ~SCOMt1ER 

f ENCtI£L rUPU~·UHUPHYC' s .. PlPR I LUs 

ENCti[L YIJPUS C I Mtil~ J U" 

GAllUS t1tl~HUA 

~ Hl;.flLUC.C 1'15 .. tl T EN61 OHIIS 

MfULUCCIUS t1ILJNEAHIS 

UHHPHYCIS Spp, 

t L AUt-lI IJAf .. I,. J MANOA 

LAt.H< 8 UAt: 

5U'MUll~ SCtlMURUfi 

f'EPt.qLUS TH'ACANHR.I~ 

f'R8t1N!lr US SPP. 

'A PARAL B (HTIiVS .. SClWHTtiALMVS 

tiL VP rtiClPHALt,JS CYNtH1L tJssus 

HIPf'B(jLhs~tHDfS PLATfSStlllJ(S 

l R r1ANOA f E. UWUG I tJE A 

rtn AL 

1 2 

-0 '0 

·0 ·0 

.2 at) 

7-" .5 

1-7 1'; 

.0 '0 

'0 '0 

'0 -a 

3d "a 

S'A'I"~ NUM~E~ 

:) s 6 1 8 9 10 

'0 1·0 .0 -0 1· 0 .0 .0 

,0 ·0 .0 to '0 l.7 ,0 

67.S 9-3 l89.1 355'1 "92'3 187 ... 1763 •• 

45.5 'to.3 182~7 222... 713-~ 108.7 105,8 

12-3 ~7~.2 80eO ~51'0 2~5t6 92.1 105.~ 

-0 .0 .0 .5 :ht 2.] 2.2 

'0 .0 2.7 10-1 ."3 7·0 12., 

'0 .'0 5.~ 10·7 26.6 10·8 1!J·1l 

16.6 13.8 ~1.6 12'?' 53.) 80' 2,.2 

11 l~ rp, 

lOt" n'''' 6l, .li 

'J,ft 46.5 60-0 

t8t.1 9~6.1 ~tl~.6 

63., 70.2 1560-; 

55.~ 60).5 '~03·8 

'l'~ 6.6 2~·1 

7,9 18'4 70'~ 

.3 ., 1~.b 

2.5 .0 15Q·O 

1052.7 276,5 333,6 116'0 1207.3 591·8 6 ..... 1 2667.9 11981'~ 10 .... ·.1\ 65<1.6 ~2515.5 

3~9.b 202.8 5~9'1 ~2.6 ?lo.~ 3\6.~ 537.'t 173R.6 .3,10,0 ~19.9 7.0 1806 .... 8 

-0 -0 Itl·1 5n., 1520.0 8~'t,9 2830.8 983.6 12826,5 5'2.6 1343~9 209H6.5 

.0 .0 .0 S.O .0 .0 -0 .0 .0 '0 .0 '-0 

.. 2 -0 -0 '0 .0 '0 '0 '0 .0 -0 .0 '2 

421·~ 306-0 8H]·c 2~2'l tU1. 8 67.3 80-0 135.8 116.6 2"3 .0 2510-1 

·0 -0 '0 .0 .~ '0 -0 ~h" 3.) .6 1,.0 2~'2 

'0 '0 -0 .-0 .0 .0 '0 .9 .0 ij.? 31,1 'to'] 

eO -0 '0 -0 ).6 -0 2 .. ·6 15.0 52.~ to'l 284.2 3~O·4 

18]~.1 79n.b 2005-2 872.2 1606.6 ~911,8 56.3., 697~.3 42_83,1 2't9~'1 't063.2 126H9.5 

*~A'EH 0EVlLOPMENTAL STAGES MAY UE DISTINOU'~HAtlLE S~EClf'CALlYI THESE WILL ~E F6J~U ~1~IEO IN PHYLOGENETIC O~OE~ 
UNDEH THE APPROPHIA1E SPECIES HEADING. • 

~, 



'~~LE 2~~·NUM6E~S nf fiSH LA~VAE PER 100 CU~lt MflENS AT f~CH N[UST6N SIA'16N fO~ SPIRIT OF "6, CRUISE~e6~ JU~E 1911, 

$TArI6N NUMBER 

SPlCH .. ~ 

HR£V06HIIA I~PANNU5 

LHPHJUS A~EHJCANUS 

ENCHELYUPUS CINUHJUs 

U"OUS NtH-HillA 

WWP~YC'S SPP. 

MENIIlIA Spp, 

(JAS H.RUST~Uti ACULfATU'l 

r AU, HCiA or'n rJ 5 

l AU f tHlULAtHWS AUSPtllSUS 

ULVA~IA 5UUUIFUUCAf A 

Af1MUOYT£ S St', 

S(tJNOF..W SCUMtUWS 

CYC'--tH-'l~I{US LU,1PUS 

L1PAHIS SPP. 

SC/:HJHTHALMUti AUIIUSUG 

til 'O-'T Ij(lPtIALUS C VNtHil OSSUti 

HIPPO~LUSS610ES PL~TESStJIO~S 

L"1A~!)A ftRl-<lJGP"lA 

fSrlJl)f)Plf,UHI1N(C T[~ AM(R I CA"'~US 

UNAU£Nllf H_I) fHAGl'lPITS 

ItHAL 

1 

.b 

.3 

20'~ 

'0 

-0 

'0 

,..~ 

-0 

'0 

-0 

·0 

"tl'~ 

·0 

5-3 

.~ 

·0 

·0 

-0 

·U 

• t. 

71-':1 

a 

-0 

-0 

1·91 

.0 

2-2 

'0 
I 

• ttl 

'0 

-0 

.0 

.0 

pJ-1:I 

to 

6-2 

·0 

·0 

.0 

.] 

-0 

-0 

30'; 

1 

.0 

.0 

8.9 

.0 

.0 

-0 

.3 

-0 

·6 

-0 

-0 

82-0 

'0 

5tO 

-0 

.0 

.0 

.3 

.~ 

·3 

'j8. t 

5 ~ 7 8 IJ 10 11 18 PH 

,1 ,0 ·0 -0 .0 .0 '0 .0 .8 

.0 ,0 '0 '0 .0 .0 .tl .0 .3 

"'0 16.~ lthZ 28.7 2ft. I 2"0.5 8.5 16.9 ·JH~)·O 

~.o .0 • 0 .0 .0 .0 I,' ~ 0 , • • 

,0 .0 -a ,0 .0 .6 ,It .0 J'2 

,1' 3.2 .3 '0 6.6 .0 .0 -0 H .. ] 

.0 ,f$ '0 '0 .0 .0 .0 _ 0 i.. 0 

.0 .0 -0 ,0 I.' .0 .0 .5 1·6 

.3 .0 .0 '6 .0 la.9 • It .5 1 J • ..) 

.0 9.0 e .. 3,6 2.2 72·7 lilt ... ..5 20r,.S 

.0 1·6 -0 '0 1.1 .0 ,0 It.l (..8 

",.-0 2~O.8 22-0 56.9 67.9 t~5.9 16.6 61.0 JJ37." 

.0 .0 .0 .0 1·1 .0 '0 .0 1.1 

2'0 7." 6.8 •• 8 t).2 5'1 513'0 't.-S '''9.1 
.3 .0 .0 '0 .0 _0 .0 .0 I e I 

.0 .0 ·0 to .0 .0 t ~ , .0 1 • J 

-0 .0 -0 ·0 .0 .0 • If .0 .,. 

.0 .0 -0 -0 .0 1-3 2'~ .• 0 Jt-O 

.0 .0 1-5 to .0 .0 -0 .0 Z· 3 

I." .0 2'1 2." 2J-0 16-1 .0 2.6 ~~ .... 
, 

62.6 273.0 5:)'0 31t'n l1tO-3 533'1 ,,00.0 126.714JUJ·1 



rA~~E 2~._.NUM8ERS "f rlSH ~AHVAE PER toO CU~IC Mf.1EH6 AT EACH P~ANKfftN STATJa~ F9~ $P1Htr OF '76, C~U'SE '8~. JUNE 1~1'_ 

SrATI6~ Nu~a~R 

5Pt:CI[~ 

ijRfVUij~'IA rVWANNUS 

ANCHUl\ ~PP. 

~N(HElYHPUS CJM~HJU~ 

GADUS ptJRHUA 

MEHLUCCIUS "ILINEANIS 

UHHt~HYC' S sPp. 

Nt..NIOI" SPP. 

SYNUNATHUS fUSCUS 

JAllfQhA 6NIJIS 

'AU'~GuLAUHUS AOsPlQsus 

UlVARIA SUUUIFURCA,. 

M1MIJOYH.S SP, 

S(f}l'1h€H SCOMtiRU5 

LH1 AR.5 SPP. 

PAf~AL1CHTHV~ OHLHNlitJS 

SCfWHTHALt1U::i A(JUOSU', 

til yt-', tJtlPHAl.US (VNf}fll OS~Wi 

H I P"'O(jLUS~IH I}f S F~A T(S,)b 111[S 

~ J UANO,o. f EHKVCi "-'I: A 

PSrlJOIIPllUHIjNFC Tf5 "t1(R I CAt-IUS 

UN J UENT If H.U FHAGHp-'TS 

UN I Df.N r ,F I [U Cll/FE IF fHms 

ltnAl 

? 

1'0 .~ 

,,0 '0 

t .2 .7 

.0 ·a 

.0 '0 

-0 'Q 

'0 .0 

.2 .0 

1.7 .9 

,b .5 

.0 -2 

.0 eO 

"·0 3"~ 

, ., -2 

·0 .0 

~~ -0 

-0 -0 

·0 ·0 

-0 .5 

·0 .0 

.7 .2 

.0 -0 

10·1. R.] 

] ':i 6 1 8 9 lO 11 tl\ Tftl 

,0 7 • ., 1. It thl lit ... .0 .0 to .0 3~·6 

!t5 .0 .0 .0 '0 .0 . ,0 .0 .0 -5 

,..7 9.8 4519 31'1 i!9~JtS _8.2 125.6 27.~ 33.8 b2'h't 

'0 .0 ,5 .,.0 ~ 0 2.8 to P.h5 21.' 3"" 
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'table 30· .. -Scien:tifie:.,-and;· common nameso,.t!ype -of- . egg' ·"depontion, -and- stages iden ei.fied 
of ic:hthyoplankton collected in Cape Cod-Massachusetts Bays in 1976-77. 

Scientif:Lc: nama Commou name Egg deposition Forms collec.ted 

~guilla rostrata Amerlcan eeL Unknawu Juvetdle 

Brevoortia tyrannus Atlantic menhaden Pelagic: Eggs and larvae 

Clupea harengus harensus Atlaut:ic herring DeIX1ersal Larvae 

Anchoa mitchilli Bay anchovY Pelagic Eggs 

Os~ mordax Rainbow smelt Dem.et':s.al La·rvae 

Lophius americanus Go osefish Pelagic Eggs and larvae 

Bro!!!!. brosme Cuek Pelagic Eggs and larvae 

Enchelyo~us cimbrius Fourbeard rockling Pelagic Eggs and larvae 

Gadus morhua ~antic cod Pelagic. Eggs and larvae 

Melanogr~s aeglefinus Haddock Pelag:tc:. Eggs and larvae 

Merluc:cius b1linearis S-ilver hake Pelagic Eggs and larvae 

M:ic:rogadus tomcod tomcad. Demersal Larvae. 

Pollac.hius virens Pol~ock Pelag:tc Larvae 

U~ophYc~s regius Spo't.tad haka Pelagic JuvetU.le 

U~ophycis. 51'1'. Raka(s) Pelagic Eggs and larvae 

Menid±a S1'1'. SUversi.de Deme~sal Larvae 

Gaste~o6teus ac:u.leatus !hreesp~e stickleback Deme~sal. Larvae 

~' . 

~> 
~ 

Synsnathus' . fus.c.us Pipefish. B1:ooci pouch. Larvae -& Juvenile 

'!auto~ ouieis ta.ut:og Pelag:tc: Eggs and larvae 

'rautogo.labrus acispersus Cunnel: Pelagic: Eggs and larvae 

Lumpenus,'!umpretaeformis Snakeb3;enny Demersal. Larvae 

Lumpenus mac.ulatus Daubed shanny Demersal La.rvae 

Ulv~ subbifurc:ata Ractlat:ed. shanny Demersal La.rvae. 

" 
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Table '30.-- (con:inuad). 

~S,cient±f1."c" .~ 

Pholis gunnelus 

Anarhich"as luous 

Crxptacanth,odes maculatus 

Ammodytes spp. 

S comber scomb rus 

Peprllus trlacanthus 

PrlOllOtus 81'1'. 

Hemi trip terus americanus 

Myo%o.cephalus spp. 

Aspidophoroides· monopterySius 

Cyclop terus, lumtJus 

Lipans: spp. 

Etropus mic.rostomus 

Paralichthys deritatus 

Paralic.hthys oblongus 

SCO'O t:halmus. aguosus 

Glyptoce'Oha.l.us cyuoglossus 

Hippogl.osso1.des platessoides 

Limanda ferr.lginea 

Lio1lsetta puenami 

P seudopleurcnec1:es ame·ricanus 

Sphoeroides macu~atus 

~~ Commaa.. name 

Bock gunl1e~ 

Atlantic: wolffish 

W--rymouth. 

Sand lance 

Aelantic: mackerel 

Butterf1sh 

Sea, robin 

Sea raven 

Sculpins 

llligatorfish 

Lump fish. 

S'ea snails· 

Smallmouth flounder 

Summer f10under 

Fourspot flounder 

Windowpane 

Witch flounder 

American, plaice 

Yellowtail flounder 

Smooth flounder 

Winter flounder 

Nor'them puffer 

Egg.. de.p.Qsi.tiOtl FOnlS collected 

Demersal LarVae 

Demersal Larvae 

Unknown 1/ Larvae 

Demersal Larvae 

Pelagic Eggs and larvae 

PelagiC: Eggs and larvae 

Pelagic. Eggs and larvae 

Demersal Larvae 

Demersal La.rvae 

• 1/ Uufalown - La.rvae. 

Demersal Larvae 

Demersal. Larvae 

Pelagic Eggs 

Ee-lag1c Eggs 

Pelagic: Larvae 

Pelagic. Eggs and larvae 

Pelagj.c: Eggs aud. larvae 

Pelagj.c. Eggs and larvae 

Pelagic: Eggs and larvae 

Demersal Larvae 

Demersal Eggs and larvae 

Demet:sal Larvae 

1/ !he a·ggs. have aot been described, to our knowledge; however, they probably are 
demersal. since the adults· apparently s'Pawtl successfully under ice cover in some 
locations such as ehe. Gulf of St:. Lawrence (Kohler ae al, 19752. 
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Table 31.--8easooal occurr~nce ot the Ulor~ cOlUmon forms of fish eggs (E) and/o~ larvae (L) identified in Calle Cod snd Massachusetts Day neuston and 
plankton salllpies in 1976-11. 

Inshore o ffliihore Inshore Inshore Offshore Offshore Infihore Inshore Inshore 

March tJa rcl,-April Ap~11 April May H.'ly June AugUf:lt October 

Species 1917 1916 1916 1911 1916 1911 1911 1916 1976 

Brevoortia tyrannus E E L E L E L 

elupea. harengue baullgue L L L L 

BroSlUe bros!IIe , ~ L 

Enchelyopu8 ~tlllbriu8 11 J E E E E L E L E L 
f 

Gadus 1II0rhua E L E L E L E .. E L E L E L E E 

MelanogralUlDus aelleUnus II E L E L 

Merluccius bl11nearie E L E L E L 

Urophyc1s spp. L E L E L E L E L 

l'autoga onHis L L L L 

TautogolabrUQ adsper8us L L .. L 

Ulvaria subbifurcata L L L L L L L 

PhoUs gunnelus L L L ... L 

Ammodytea spp. L .. L L I. L L L L 

8cowber scombrus E E L E L E L 

Peprilus triacantbus E E L L 

Pdonotua spp_ I E L 

Myoxocephalus appo L I. L I. L 

Lipsds spp_ L L L 1. L L L I. 

8cophthalmus squosus E L E E L L L 

Glyptocephaills cynogloBsuB E E L E E E L E L i. 

"lppoglossotdes platessoldea E L E L E L E L E L E L E I. 

l.imanda ferrugtnea. E E I L E E L I L I L E 

!I 
pseudopleuronectes a"~rlcanua E I. E J. E L L L E L 

Source of data ('fable pumbel-s) 16-11 2~5 6-9 10-23 2-5 24-25 26-29 10-11 12-15 

-----
!I WhtJe the eggs of this species are demertial they sometiPles were caught ill plankton tows in shallow water where currents card ed them off both 


