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1. ICliTIlYOPLAflKTOtI SURVEYS

•

•

1.1 MARMAP Program

Since·1971 the r~tiona1 Marine Fisherie~ Service has been deve10ping
a nationally coordinated program for t~,1rinc Resourccs r'10nitoring,
Assessment, and Predicti on (l1ARt·1AP). Surveys are conductcd for
ichthyop1ankton, groundfish and pe1agic fish to measure changes
in the distribution, abundance, and condition of principa1 fish
stocks of the continental she1ves off the U.S. and in selected
occanic regions~ The surveys support comprehensive ana1yses of
thc cffects of fishing on the stocks and other oceanographic and
bio10gical studies undervlaY in thc r~ational l"arine Fisheries Service
(NMFS), severa1 universitics, State agencies, and international
organizations. In 1973, as part of the MARMAP program, ichthyoplankton
surveys \'lere conduc,,~d in the At1antic fram the Gulf of r'laine to
Florida Straits and fram Cape Mendacino to the Gulf of California.

1.2 Joint InternationalSurveys'and'Cpcratians

international Commission fm"the 'r~orth\'lest Atlantic Fisherics (ICtlAF)--A
joint l~rval herring (Glupea harenaus) survey in the northv/cst At1antic
fram the Gulf of Maine ta the Nantuckct Shoals was comp1eted in autumr 1973.
As in the preceeding 3 years, participating nations included Canada, Federal
Republic of Germany, France~ Poland, and the U.S.S.R. On the surveys
standard san~pling procedures \'/ere follovled using pa\"ied 60cm bongo
plankton nets fitted \'Iith O.333mm and O.505mm mesh apertures; all
to\'iS \'Jere oblique frcm a maximum depth of 200l" to the surface.
Neuston collections were made at each station with a 2x1M rectangular
frame fi tted \'11 th O. 947mm mesh apertures • Envi ronmenta1 abservati ons
included hydrographie casts for tcmperature, salinity, and ancillary
meteoro10gica1 measurerr.ents. As in former years, small larvae were
concentratcd principally within the 200M isobath on Georges Bank .
Significant1y, greater numbers of larvae \'wre found in 1973 than in
1972. For the entire survey area the average increase in abundance
was about 5 timcs greater than in 1972. The 1973 year-class will
be carefully rr.onitored to determine the impact of larval survival
on subsequent rccruitment to thc juvenile and adult herring fisherics.
The results of thc 1973 survey VJere avai1ablc for discussion during
the June 1974 ICNAF meeting, wherc plans were made for another joint
survey in autumn 1974.

Eastern Pacific Itake--Cooperatoive surveys for larval hake \'lere conducted
\'Jith the U.S.S.R. on the research vessel EKVATOR (EQUATOR) based in
Vladivostok. Sampling was conducted from San Francisco Gay south of
Punta Eugenoia, ~lexico, during Fcbruary-~1arch 1974. Collections of
cggs and larvae of hake wcre subdivided with half of each samp1e to
be analy.zcd in yladivostok and the,other half by scientists of the
Southwest Fisheric~'Ccnter, ~MFS, La Jol1a, California. The results
of thc survcy \'1111 contributc to thc dcvc10pmcnt of u management
policy that \'Iill allmoJ for modifiGations of hnrvest levels based on
monitaring changcs in rccruitmcnt and estimates of thc size of the
cammcrcia1 stock.
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Uni ted Kingdom--As part of a continuing joint pro~ram wit the
Institute for Marine Environmental Research tH1ER), Plyrro :1, U.K.,
mont!:ly sampling has been initia ed y the MARMAP Field '1, Nt1FS,
Narragansett, R. 1., with the Conti nuous Pl ankton RecordE: 'IR) on a
route from Boston tJ ermuda, and with the U.S. Coast G ,rom
Chesapeake BllY to ocean station Hotel. -The CPR data are l ~d to moni tor
r.l1anges in plankton populations in the North Atlantic i relation to
the avai I bility, abundance, and condition of fish stac s. Annual reports
n changes in plankton populations are submitted by IM ER to ICNAF for

consideration in fi h stock assessment inve tigations. The CPR
transects ade off the U.S. coast Jill be analyzed in arragansett, nd
the results re orted to the J ne 1975 ICfAF meet1ng.

Poland--In July 1974, NMFS and the Sea Fisheries Institute, Gdynia
stab'ished a Plankton Sorting Center. The Center, located in
zczec"n, Poland was established jointly with a contribution of

U.S. counterpart funds allocated to NOAA and a large contribution of
funds from the Polish Government. A building has been constructed
on the campus of the College of Agriculture nd Fisheries in Szczecin that .
il cludes lecture room, three cientific laboratories, and a large sorting
room c pable cf handling up to 3,000 plankton samples per year. During
the first 6 rnonths of opel~at 'on an ichthyoplankton sorting and taxonol1lY
tr ining program will be iritiate1 that will involve the exchange of
cientists ~etween the and Poland. Drs. Stefan Grimm, Leonard

Izemont, and Idzi Dryzyc i assi ned to the Sorting Center will be
visiting the f'ortheast I- ies Center, \\!oods Hole, and ~·!arragansett,

f r training in plankton 'ting and ta/onomy for 3 wee s, in Septemb 1"
1974 Nr. David Kramet) r,I'IFS, La Jolla) \'Jill visit the acility in
zczecin fo everal weeks in October 1974 to provide training in larval

taxonomy. The Center" \'Jil provide sorting services for plankton samples
collected apart of the accelerated ICNAF fish stock assessment studies
nOl'1 undeniay in the Northwest Atl ntic. The facility will be engaged in
special studies to ad ance plankton sorting techniques. The time-consuming
and expen ive hand sort1ng methods no' in use in~pose severe lim'ts on
at empt~ to gain a better insight on the food-related factors controlling
larval fish survival in the oe an. In addition to routine sorting 0. erations,
rapid means for sorting lankton, including automated density radient
gene ator systems and ounting and sizing systems will be em loyed and
tested by the Center staff.

urveys

In 1973, spring and autumn s rveys for ground ish and 'chthyoplankton
si ng s tanda rd ~~AR~1AP samp1i ng methods \Jere conducted from ova Scoti a

to F orida. The coordinated MA,~lAP sut"eys included the vessels ALBl\TROSS IV
rom the ortheast Ficheries Center, n'lFS, \~oods Hole; the DE AUARE Ir

and the ATLMJliC HJIN from the ~'iddlc Atlantic Coastal Fisheries Cent
N~1FS, Sandy Hoo!', Ne\'! ersey; and tlle DOlPHIN opera ted y the State of
South Carolina. Sanples c llected off thc New England coast are being
sorted at the rortheci'st Fi sheri es Center, Narragansett. Resu lts wi 11 be
availabl i late 1974, '
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11id-At1antic Cousta1 Region--During spring 1973 survey, the dominant 1arvae
from HeVl Jersey to Cape Fear, \'tere- spot Lciostomus xanthurus and \'lCakfish
Cynoscion reQa1is; off the South Caro1ina, Georgiu, and Florida, coasts 1urva1
spotted hake Urophyci s regi us, spot, and croakers ~'i croponon domi na ted the
catches. During the autur.m 1973, survey"in the mid-I\tluntic Dight, 98 plankton
samp1es and 166 neuston samples were col1ected. Sorting and identification of
1arvae and juvenile fishes from these samplcs has been comp1eted. Hakes of
the genus Urophycis predominated. the center of their abundance was off
the southern Nm-l Engl and coast, ovcr depths bet\'lcen 36 and 90N.

Analyses of 10 years of lurval survey data for surr.mer floundcr Paralichthys
dentatus, hake 11erluccius bilinearis, Dluefish Pomatomus saltatrix, and
mackcrel Scorr:ber scombrus has been corr.p1eted recently by the staff of the
11id-Atlantic Fisheries Center, Sandy Hook. The most productivc spawning

, ground of sun,mer fl ounder, \'las 1oca ted off r--:e\'l York and Ne\'l Jersey. Spa\-mi ng
of this species begins in scuthern New England and New York waters in September
and progresses south\'/ard \'Iith the scason. Eggs occur north of Chesapeake Bay
fram September to Decerr.ber, and south of the Bay from I~ovember to February; ,
larvae are found north of Chesapeake Bay frcm September to February and south
of the Bay from I~ovember to nay. Although spawning OCCU1"S offshore, the
young are estuarine dcpendent. ßluefish spa"m offshorc, near the inner edge

'of the Gulf Stream from Florida to r~orth Carolinain the spring, and in t·1iddle
Atlantic Bight \'laters in mid-sulT'mer. The i"elative importance to the population
of these t\'w spa\'lnings i s as yet unknO\'!n. Those spawned in the spri ng spend
their first su~mer in estuaries a10ng thc Middle Atlantic Bight and are caught as
IIsnappersll (20 to 25cm) in later surr:n~cr and early fall. Bluefish spa~med '
in summer remain at sea and ure trans'ported south of Cape Hatteras in early
fall \'!hen they are (5 to 7em) long. Silver hake spuwn bet\'/een tle\'l England
and North Carolina from May until t~vcmber, with peak .in June; most spawning
takes place off southern r~w tngland and thc eggs and early larval stages
are carried to thc southwest along the continental shelf. '

Southeast Coastal Reqion--The coastal \'Iaters from t!orth Caro1ina to
Cape I<.ennedy \'lere surveyed oy the South Carolina I':arine Fisheries
Department, as pal't of the t'1ARNAP program. The dom'inant larvae in
spring \':ere mullets ll1ugilidae}, bluefish Pomatorr.us, jacks (carangids),
flyingfish (exocoetids), and dolphin (coryphaenids). ~lullets \'lere
abundant inshore of thc 40M isobath all a10ng the coast. In contrast,
bluefish and dolphin larvae \1ere concentrated in a ne\'lly discovcred
area of upwelling 100 to 125 kilometers east of Charleston, South
Carolina. In autumn, the dominant ichthyoplankters \'lCre hakes
(urophycids), followed in decrcasing nurr.bers by sciaenids, clupeids,
and bothids.

!~enhaden--At thc Atlantic Estuarine Center, t\MFS, Beaufort, North Cnro1ina,
ichthyoplankton studies foeused on characterizing the spa\'ming areas
and larval dispersal of Atlantic menhaden ßrevoort:ia tyrannus. Progress
\'las made.in the pppJication of meterological and oceanographic data to the
dclincation of processes rcsponsiblc for thc transport of ~cnhadcn larvac
from offshore spawning grounds to inshore nllrsery arens bet\'lccn long Is1and,
NevJ YOl"I" and Cape canavcra1, Flor:ida. Initial analyses shO\'/cd a significant
corl"e1ation IJctv/een onslJorc Ekman transport, computed from historieal wor1d
\'lind-field datu by the tJ"lFS I Pacific and Atlantic Environll1ental Groups, und
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the strength of menhaden year-classes on the Atlantic eoast. Intensive
f1cld studies on Onslow Days North Carolina, to define thc larval transport
proeesses were completed in April· 1974.

1.4 Eastern Pacific Surveys

CalCOFI time series analyses--A review and analyses of thc data from
CalCOFI ichthyoplankton survey operations over thc last scveral deeadcs
is unden'lay at the South\'lest Fishcrics Center, tJt.1FS s La Jolla. The
task is expeeted to produce a bibliography of about 2,000 entrics,
including: (l).a summary of existingtime-series data, (2) assembly of data in
computerized and uniform tabular format, and (3) a book containing a eritical
evaluation of the CalCOFI program espeeially in rcspeet to future vlork
on other oceanie regions under thc Nr·1FS-f,lARf·1AP program. Among the data
assembled for the project are larval records for inshore sportfish,
including white seabass Stereolepis gigas, California halibut Paralichthys
californicus, halfmoon Medialuna californiensis s ocean whitefish Caulola-
t11us cyanops, Callfornia yellowtail Seriola dorsalis, and California
barracuda S\hyraena argentea. A time-series describing ehanges in seasonal
and regiona differenees in distribution of ehaetognaths has also been
assembled for the same time period. Using a time-series of environmental
parameters, an index has been developed of thc degree of flushing which
oeeurs in the southern California Bight by virtue of variation:. in the
southern California Eddy. The index \'lill be used to evaluate dispersal
rates of fish eggs, larvae, and chaetognaths during periods of favorable
and unfavorable environmental conditions.

Using 25 years of the CalCOFI larval data, calculations have been made
for sampling means s standard errors s and negative bionomial k-factors
for inshore sportfish larvae colleeted on CalCOFI surveys. The statistical
parameters \'Iill be used to determine spatial and temporal survey, effort
required to assess sportfish populations. A set of sardine and anchovy
egg and early larva mortality rates has been developed by season and by
geographie area for 1951-l~60. Egg and larva census data corrected for
escapement and temperature-dependent growthrates \-Iere used to study the
regionals seasonal, and annual mortality rates from field salTiplcs. This
time-series will be extended to a 20 year set of CalCOF[ data and compared
to upwelling and secondary productivity estimates to develop eriteria for
determining the importance of these environmental events to the early
stages of these fish. In an assoeiated study concerning the effeets of
egg dispersalon survival s it was found that sardine eggs are spawned
in a mosaic pattern of fish-school proportions, and the eggs at the
perimeter sUbsequently disperse to a eondition of randomness in a large
eorona around a eoncentrated centrum. Horizontal mean space between near
est neighbor eggs is on the order of 1 or 2em at spawning and ehanges to
l5-20cm mean space between most several day-old larvae.

1.5 Estuarine Studies
' ... , .. ~ "'.

Ncwport River, f~orth Carolina--Dul"ing 1974 'ichthyoplankton studies in
the Ecology oivision of thc J\tlantie Estuarinc Fisheries Centers tJr'lFS,
ßeaufort, rJ.C., have eontinued to cmphasize ilssessment of lilrval fish
abundanee and distribution \"ithin thc flc\'lport River estuary, and the
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feeding eeology and'physio'logieal relationships of the more abundunt
larval fish spceies. Larval fish abundanec studics have utilized both
20 and 60cm bongo tows, tidal bridge nets, 2mm w~sh! portable drop-ncts
and aseries of comparative samplings using thc abov~ gcars. Studics of
fcedin9 ccology of larval fishes in estuarine v/aters have included dctcrmin
i ng the effeets of prey dens ity on food consumpti on "li th ehunges in day
night, tidal velocity, und turbidity. This information combined vlith data
on the rates of evacuation of copcpods has been used in cstimates of thc
daily rations of selected la~val species. Physiologieal studies have
stresscd determining the effects of temperatures, bioeides, and metals
on larval fishes during simulated cntrainment in power plant eondenser
eDoling systems. In addition, studies on: (1) thc effects of tcmpcrature,
saliriity and food availability on larval fish growth, and (2) the earbon,
nitrogen and caloric eontent of estuarine larval fishes were eompleted,
and a manuscript dcaling with thc biomass of zooplankton in the Newport
River estuary and the influenee of post-larval fishes on those, zooplankton
has been published.

Florida Coastal Haters

Identifieation of fish larvae fram plankton samples taken in Tampa ~ay,

and adjaeent eoastal \'laters by the Gulf Coastal F1sheries Center, r~rlFS,

Galvcston, was completed. A manuscript is being drafted that will cover
16 key stations from r'lay 1971 through April 1973. Based on the total
nllmbcr of larvac eaught and the species diversity, lower Hi11sborough Bay
\'Ias the most productive area \'Jithin thc Tampa Bay estuarine system. A
total of 21 families, 29 genera and 28 species v/ere rceorded; 86 percent
of the total eateh eonsisted of larvae of thc familie$ Engraulidae, ß1enniidae,
CI upei dae, Carangidae and Sc iaeni dae. ' '

Idcntification of juvenile fishes colleeted during May and June 1974 from
one intake pipe at the Crystal River, Florida POI-:er Plant \lias eompleted •
A total of 25 families, 36 genera und 47 species was recorded. Five
species of fishes (thrcad herring, bay anchovy, tid~water silversides,
dusky pi pefi sh and the spottin mojarra) accoLtnted for 73 percent of a11
the fish sampled. All these fish Hill probably be killed as they paSS
through the turbines and condenser system of thc plant. This mortality
is expectcd to reduce the estuarine fish population in that area.

Colurnbia River, Washington--uata for 1972 and 1973 are eurrently being
sumrnarized at the tlorthv:est Fishcries Center, rJr-iFS, Seattle. Thc
results \1ill be of particular significance becausc river flow varicd
considerab1y bet\-/een ycars--1973 \'/as a year of unusually 10\'1 rainfull
and river flml v,'hereas heavy flooding occul~red in 1972. The study for
1974 \·/i11 entail n~oving up thc food chain, coneentrating on larval
fishes of thc ColulT,bia River cstuary, and definillg populations of the
braekish \'1ater copepod Eurytemora, especially I. affinis.

2. LARVAL SURVIVAL

Anchovy 1arvae, Nngraul i s mordax, pl~odueed i 11 thc laborn tory by
laboratory-real'c fish l1avc been used to detect concentrations of
larval fish food in situ along tbc California coast. First-fecding
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1arva1 anchovi es, brought to thi s. condi ti on by controlli ng deve1opmenta1
temperatures aboard ship, were placed in samples of Los Angeles Bight
water from the surface and from the chlorophyll maximum layer. Surface
feeding was minimal in all experimcnts,·but extensive·feeding occurred
Vlhen the chlorophyll maximum 1ayer contai ned phytoplankton vlith a mi nilnum
diameter of 40 microns and at a dcnsity of 20 to 400 particles per mill
iliter. In r·1arch and Apr-il of 1974, thc chlorophyll muximum layeralong
thc California coast from r·ialibu to San Onofre (a distance of about 100
kilometers) consistcd chicfly of a bloom of the dinoflagellate Gymnodinium
splendens. The,seaward extent of the bloom was at least 14 kilometers.
A storm which, caused extensive mixing of the top 20 meters of water
oblitcrated the chlorophyll maximim and effectivcly destroyed the feeding
condi ti on for the 1arva1 anchovi es. Tl1i s vws dcmonstra ted before and after
thc storm aboard ship using the larval fish bioassay. This work suggests
that specific criteria can be established for the survival of first feeding
anchovies and perhaps oth2r fish larvae as well. Cruises to determine this
are planned as part of the upcoming 1974-1975 Ca1COFI surveys.

As part of the stock-recruitment studics at the SHFC, the maturation
and spawning of a number of important species has been altercd to ensure
that adequate supplies of larvae would be available on demand for morta1ity
studies. Marine fishes which havc been successfully matured and spawned
include the northern anchovy Engraulis mordax, Pacific sardine Sardinops
saqax, croaker Bairdiella icistius, Pacific mackerel Scomber japonicus,
and the striped bass Morone saxatilis. Rearing of larvae thrcugh metamor
phosis has been achieved using cultured Iilarine food organisms such as the
dinoflagellate Gymnodinium splendens, the rotifer Brachionus plicatilis
and the harpacticoid copepod Tisbe furcata, or with wild plankton sieved
fram sea water. Combinations of selected photoperiod~ and temperature
are environmental cues used to mature these marine fish. Ancl10vy can
be i nduced to mature and spa\'Jn da i ly througl1out the year i f kept under
a constant daily 4 hours light--20 Murs 'dark cyc1e at 15 C. Other
fishes f,lUy require long light and short dark daily cycles and different
temperatures. AI though thc anchavy spm'1nseggs spo.ntaneously under
laboratory conditions throughout the year, this is not COl1'JI'lon in other
fishes. Under normal circumstances, mature fish require injection
of human chorionie gonadotropins to induce mass spawning. Despite its
anadromous nature striped bass have been induced to mature and spawn
out of saason in full sea water.

3. ~1ARINE COHTAf.1IrJANTS

3.1 Transfer of Pollutants Through Food Chain

Fishery ßiologists at the La Jolla Laboratory, r:NFS, are testing the
properties of chlodnated hydrocarbons (Cl/C'S) in saa \'Jater as part of
a study of the transfer of pollutants through tha marine food chain.
C-14 labaled DDT·",as introduced into sea \'Iater in the vapor phase and
absarbcd on aerosol particlcs. Experiments were dcsigncd tomeasurc the
transfer of C-14 DDT from the water onto phytoplankton (Dunaliella).
A mcthod developcd for rccovering small Cjuanities of eHe fl'om sea \'latcr
onto charcoal-cclite h'as cor.lpared to thc Harvey ~lethod \',hich rccovc\'S
CHC's onto amberlite colurr.nls. ßoth mcthods \'lcre found to bc cqually
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efficient in their ability to recover C-14 DDT. HoltJever, the charcoa1-
c.e1 ite method \-IaS found to be more convenient because the sample to solvent
rati 0 is 1arger, feltler charlges of']l aSSVlare are necessary, and there
are fewcr manipulative steps. . .

3.2 Study of Effects of Po11 utants in the Nevl York Bi ght

l As part of thc f·larine Ecosystcm I\nalysis (r~ESA) program in the Nevi York
ßight, the f·1iddle I\tlantic Coastal Fisheries Center, W"1FS, Sandy Hook,
Neltl Jersey, initiated investigations of phytoplankton and primary pro
ductivity in Raritan, and Sandy Hook Bays. Salinity, temperature,
dissolved oxygcn, pH, total alkalinity, and inorganic carben, chlorophyll,
nutrients, C-14 primary productivity (both particulate and dissolved),
and light penetration of the \'Iater column are measured at Y stations~

eaeh ioonth. I'!ater samples for phytoplankton identification, cell numbers,
~ and species diversity are also collected.

Continuous underway fluorometry of thc surface \"Iater of Raritan,
and Sandy Hook ßays was undertaken to investigate the horizontal dis
tribution of chlorophyll in this heavily po11uted watcr\'JaY. These data
will be important in understanding man-induced changes in the bays and
may help explain the extensive loeal variations in abundanee of such
important gamefish as the weakfish as well as spot, striped bass,
and butterfish.

3.3 Physioloqica1 Effects of Oil Contamination in San Francisco Gay

studies are under\'!ay at the SI·JFC Laboratory, W·iFS, Tiburon, on
the effects of crude oil fractiens on the survival of larval fish.
I\ccumulation and depuration of xylene by juvenile herring exposed to
isotope-labeled xylene ranging frem 0.9-l.0ppm has shO\m accumulations
highest in brain, liver, and muscle tissue after 6 days of exposure.
At the end of a 24-day cxperimental period concentrations of xylene were
lm·ter than any other ti~e during thc experiment. The accumulated residues
\'lere rapidly lost, but there are indications that the xylene \'Jas being
metabolized to benezene and toluene. Methods for datection of possible
taxie metabolitics are presently being investigated and should aid further
definition of potential problems surrounding exposure of larval fish to
crude oil. .

.3.4 Alaskan Coustal Haters

The rlortl1\':est Fisheries Center is investigating the effects of oil on
important fish stocks in Alaskan coastal waters. I\t the Centers' I\uke
ßay I\laska Laboratory experiments are underway on the relationship among
acutely toxie doses of oil, doses that cause physiological stress, and
doses that stimulate behavioral changes. Pink salmon eggs, alevins, and fry
havc been the organisms used in the majority of st~ldies; herring eggs and
1arvae and Dolly Varden fingerlings have been used in other experiments.
ßioassays' on sev!:rar-l ife stages of pink salmon indieate an incrcasing
scnsitivity to oil and benzcnc from eggs to alevins to fry. if dcath is uscd

. as an end point; studics with herring cggs and larvae indicate that hatching
success may bc a more proper critel~ion·. I!atchi ng of herri ng eggs was
inhibitcd at thc lowest doses of oil tcsted (lOOpm). A chronic bioassay
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testing the lang term exposure of pink sa/mon ,cggs, alevins, and fry to
bcnzene is underway and is expccted to further define thc impact of oil
and benzene on these life stages of pink salmon in both the freshwater
and intertidal environments.

4. TAXONorW ANU ZOOGEOGRI\PHY OF LARVAL ~1I\RItIE FISH

4.1 lIandbook of Fi sh E99S and Larvae of .the Ca1i forni a Current

The Nf1FS, SHFC, La Jolla, reports that several series of illustrations
were prcpared düring 1973, for the proposed handbook of fish eggs and
larvae of the California Current. The handbook will treat approximately
100 sp~cies. Adequate illustrations and descriptions are available
in the literature for on1y about 20 of the spccies to be includeu in
the handbook, 1ess-complete accounts are availab1c for approximately
40 species, and no pub1ished information is avai1ab1e for the remaining
speci es.

4.2 Nomeid Taxonomx

Hark is continuing on the- pelagic trawl collcctions made'on Tropieal Pacific
of t.he DAVID STARR JORDAN in Nay and October 1972. ~leristics including
vertebral counts obtained fram x-rays are being obtaincd for a number of
species for inclusion in a m~nuseript, inc1uding thc speeies composition of
nomeid fishes which are among thc abundant epipelagie oeeanie fishes in
tropical and subtropica1 ~!aters. The ~ost common species, Cubiccps
panciradiatus t attains a length of on1y 12 or l3em. Nomeids are a
primary prey fish for apex oceanie predators.

4.3 Seorpaenid Taxonomy

Progress has been made by the SWFC on the preparation of a guide to the
identifieation of scorpionfish 1arvae (family Scorpaenidac) in the castern
Pacific. Introductory seetions of the manuscript are eompleted and the

, generic and species descriptions are finished for söme speeies'of roekfish
(Sebastes). Descriptions of thc remaining species of Scbastes shou1d be
completed in April and those include §... paucispinis, i. macdonaldi, §... levis,
S. jordani, two species from the Gulf of Ca'iiforn"ia, i. capensis, §... ob1onglls
Ta Japanese rockfish) and S. marinU5 (the Atlantic roscfish). Desct'ip-
tions \~il1 be preparcd for-the rema;ning genera and species to be ine1uded
in the guide, which should be co~pleted by thc end of summer. A manuscript

,describing thc early life history of the ehnnnel rockfisl1es (Sebastolobus)
was campletcd. Sebasto10bus larvae oeeur in Ca1COFI samples und the juv
eniles are common constituents of mid-watcr trawl hau1s taken off thc
coast of Ca1ifornia. Adults of Sebastolobus a/tibelis are deep-living
(550~J,300M) and this species has a prolonged pelagic juvenile stage
that remains in mid-v:ater for ~ore than a year. Adults cf S. alascanus
are shallow-living (180-550N) and have a pelagie juvenile stage of short
duration •. Thc manusc"ript describcs developlr.cnt of these stages and gives
information on grovlth of the t~1O specics. '
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4.4 CalCOFI Ileuston Collections

5. TMIlHNG IN ICHTHYOPLANKTON TAxorlOrw t S,L\J1PLING t AND PROCESSHiG

Areport was recently completed on the results of neuston net
hauls tal\en on CalCOFI cruise 1205 made durin9 Hay 1972 from
the research vessel s DAVID STflRR JORDAN (Hr~r-S) and ALEX/UWER
AGASSIZ (SIO). This cruise surveyed almost ascxtensive apart
of the eas tern Paci fi c as thc Ca1COF! contri buti on to florpac
(August 1955)--from 20° to 46°N und offshore to 145°W. This is
the first report on neuston collections made' on CalCOFI surveys.
Larvae occurring in largest numbers in the neuston collcctions
\'Iere those of the northern anchovy t Engraul is mordax and of thc
Pacific saurYt Cololabis saira. An intercsting point about the
collections of Engrau'lis mordax is that they contained a much
largcr proportion of large larvae than are taken in regular
oblique plankton hauls. In the latter type of haul larvac
15mm lang consistently ~ade up about 1 percent of the total
anchovy larvae (Ahlstrom 1965)t \'lhereas in the neuston hauls
the large larvac contributed over 15 percent of thetotal. Larvae
and early juveniles of the sablefish t Anoplopcma fimbria were
taken in larger numbers than in oblique plankton hau1s t especially
in a collection made off northern Oregon (45'" 50 1 1l t 125 v 381~J)

\lhich contained 443 specimens ranging in size from 9.0 to 32.5mm.
This single collection contained more specimens of sablefish than
were obtaincd altogether in about 30 tOOO oblique hauls made over
the CalCOFI pattern fram 1949 to 1972. ObviouslYt neuston
collections are excellent for locating thc arcas of occurrence
of sablcfish young. Other species that occurred in same abundance
in neuston hauls include Sebastcs SPat Trachurus symmetricus t
~ugil sp., Al/xi s sp. t a'nd f lyi ngfi shes. Severa1 ki nds of myctophi d
arvae were taken in surprisingly large numbers in neuston hauls

as compared to their abundance in oblique hau1S t particularly
larvae of Taanin8ichthys minimus, und of Lampadcna urophaos.

• 5.1 Visiting Scientists, ~MFS, La Jolla ..
Thc La Jolla LaboratorYt NMFS t continucs to serve as a Center for
the study of fish eggs and larvuc. Dr. Leslie KnaPPt Supervisor
Vertebrates at thc Smithsonian Sorting Center t arrived ut the
La Ja 11 a LuboratOl'y on January 14 to \'Iol"k \./1 th Dr. E. Ah 1strom t
Senior Scientist t on the identification of fish larvae.
nr. Keiichiro f.~ori of the Far Seas Fisheries Research Laboratory
at Shimizu, Japan t visited La Jollu for about 6 months continuing
his studies on identiflcation of fish eggs and larvac. Severul

. graduate studcnts from thc Scl'i pps Insti tute of Oceanogl~aphy

also continue to \'JOrk on ichthyoplankton under Dr. Ahlstrom's
supervision. ~1s. Thalia Custro t ßiologist at thc Escuela
de Ciencias r'larinas o at Ensenada, visited the La Jolla Labor'atory
several times during,the ycar to consult with Dr. Ahlstrom on
larval fishcs. ' ,
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5.2 International Training Course in Fish E99S and larval Studies

During September 3-28 an FAD/MARMAP-sponsored Inte~national Training
Course dealing'with fish eg95 and larvae brought participants from
12 nations to thc SoutIwlest Fisheries Center, rH-lFS, La Jalla.
The course \'/as divided into tvlO subject areas, one dealing \'Iith
identification of fish eggs and larvae, the other with their
collection, proccssing and quantification. The identification
section \'tas taught by Dr. E. Ahlstrom and the quantification section
by Dr. Paul Smith. Dr. Elda Fagetti, FAD reprcsentativc, arranged
thc attcndance bf most participants and prepared areport on the
course \'Jhich vlill be processed and distributed by FAD. Practical
vJork sessions included such topics as designing sample survcys, the
techniques involved in taking quantitative pl~nkton hauls, standard
izing sampling data, sortirig fish eggs and larvae and reporting
rcsults. Also covered were statistical techniques for evaluating
sampling methods, intercomparison of historical and new pJankt~n

sampling methods, and thc use of assigning confidence limits to
additi~e or multiplicativc error distributions. A hignlight of
the course \'Ias thc actual rearing of fish cgg5 in thc laboratory
at controlled te~peratures, and calculations of the relation
beüleen temperature and time of development to hatching. Pal'ticipants
represented the following countries: r'1e~~ico (3), Panama, Colombia,
Peru, Chile (3), Indoncsia, Thailand, Tahlan, Japan, Italy, Spain,
and Finland. Fourteen participants took thc full training course,
while six additional participants took cither thc Identifieation
Program or the Quantificatian Prograr:1. f\ 2D-hour cruise \'Ias made aboar'd
thc rlOM reseat'ch vcssel DAVID STARR JORDAN.

5.3 CICAR Workshop on Fish E99S and Larvae

Aworkshop on Fish E99S and Larvae was held at thc Mexican Sorting
Center from July 17-26 sponsored by UNESCO~ CICAR, and IDG. There
were 33 participants and 12 observers rcpresenting the following
countries: [·~exica, U.S.A., France, Jar.:aica, U.S.S.'"R., Panama,
Cuba, Venezuela, Brazil, Colombia, Seotland, U.K. Lectures were
presented on ichthyoplanlcton sampling; handling ichthyop'lankton
and aceanographic data; taxonomy; and application of ichthyoplankton
studies to fisheries research. The lecturers included A. Saville,
~1AF, Aberdeen; A. J\boussoun, r~arine Station, Endournü; E. A!llstrom,
Nr~FS, La Jol1a; E. Houde, University of r'1iami; R. r·jarak, t~r,jFS,

Nal'ragansett; ß. ~larch, rms consultants Pittsburgh; D. Smith,
r·1arine ßiomedical, Galveston; P. Hilkins, rws consultants, Haustan.
The taxonomy sectionscovered thc COl1iJT:On families found in thc CICAR
area. r·lost participants brought samples vlhieh \'Jcre looked at by
thc expert taxonomists and iome of the problems of identification
were \'Iorked out irr:medi atcly. Each parti cipant had. the oppor'tunity

.ta discuss thcir problems with thc invited exper'ts. At thc
conclusi6n of th~ w8rkshop thc group rccommcndcd that thc crOM
(Mexico Sorting Centet') be used as 1I repository for the exchnngc of
samp1es and data co11ected in the CICAR area. MARMAP standard log
shcets are being sent to all thc institutions to assist in thc .
cffort to standardize sarnpling and reporting methods.
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6. TECHrHCI\L DEVELOPf.1ErJT~

6.1 Automatie Plankton Sorting Devclopments

Testing und evaluation of an automatie plankton sorting system
utilizing iso-pynenie sedimentation in gradients of colloidal
siliea is eontinuing at the florthcast Fisheries Center t HMFS t

Narragansett. Prescnt cfforts are directed towards thc tcsting
and refinement bf therecently-dcsigned gradient generator which
iS'capable of generating up to 20 ~iffiultaneous gradicnts of 13
liter's each in about an hour and a half's time. The gradients
generated, however, are not linear but S-shaped t with thc Betual

. dcnsity varying at timcs from thc theoretical one. This results
in thc compression of eertain bands of thc plankton spcetrum.
Elimination of the S-slo~e is be~ng achieved through modifi
cations to the gradient generato~. Recent difficulties with
thc system are under investigation. Satisfactory separation
of Gulf of Mainc larval herring samplcs in which thc eopepods
Pseudocalanus minutus and Centropaqes typicus v/ere also prescnt
in significant numbers were not possible because of thc similar
densities cf thc invcrtebrates and larval involved. Future
\'/ork \·li 1 J be focused on selectively shifting thc mean density of
these groups through modifications of thc silica gradient by .
the addition of small amounts of polymers t osmotica cr ch~rged

sma11 mo1ecu1es.

6.2 Undulatinq Oceanographic Recorder (UOR)

In coopcration with the Institute of Marine Environmental Research t

the UOR system was tested at sea in May 1974, to evaluatc its
a components including thc tüv/cd· vehiele t Oceanographic Data Acquisition
- System (ODAS)t power generator, dive control unit, and the plankton

sampler. fHnc:!teen te5ts \'ierc made during 14 launch"..:!s of the
instrument--10 of these launches were successful. The UOR moved
betwecn a maximum 70~ to 8M. Undulations from 0.8 to 15.0 kilo
meters Here made. Translation of sensor data fram analog to digital
read-outs aboard ship was successful. Malfunctions were corrected
aboard-ship I'/ithout difficuHy. r:o problems Vlere expel"ienced \'/ith
thc sensors for dcpth t temperaturc t and salinity; the plankton
recorder failed to operate satisfactorily on only a single tow.
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