
Woods Hole Oceanographic !nstitution | 

ATLAS - GAZETTEER COLLECTION 

NOAA Technical Memorandum NMFS 

T OF 
wen Co, 

SEPTEMBER 1987 

ICHTHYOPLANKTON AND STATION DATA FOR 

CALIFORNIA COOPERATIVE OCEANIC FISHERIES 

INVESTIGATIONS SURVEY CRUISES IN 1960 

David A. Ambrose 

Richard L. Charter 

H. Geoffrey Moser 

Celeste R. Santos Methot 

een am 

PLEASE RETURN 
TO i 

INSTITUTION DATA LIBRARY 

MicLEAN 

NOAA-TM-NMFS-SWFC- 88 

Sit U.S. DEPARTMENT OF COMMERCE 
x National Oceanic and Atmospheric Administration 
— es National Marine Fisheries Service 
$4.25 Southwest Fisheries Center 

ers 

1265-Ab 
At g 

She 

[series] 

1960 



NOAA Technical Memorandum NMFS 

The National Oceanic and Atmospheric Administration (NOAA), organized in 
1970, has evolved into an agency which establishes national policies and 

manages and conserves our oceanic, coastal, and atmospheric resources. An 

organizational element within NOAA, the Office of Fisheries is responsible for 
fisheries policy and the direction of the National Marine Fisheries Service 

(NMFS). 

In addition to its formal publications, the NMFS uses the NOAA Technical 

Memorandum series to issue informal scientific and technical publications when 

complete formal review and editorial processing are not appropriate or feasible. 

Documents within this series, however, reflect sound professional work and may 

be referenced in the formal scientific and technical literature. 



Woods Hole Oceanographic Institution 

ATLAS - GAZETTEER COLLECTION 
a rns neem! 

NOAA Technical Memorandum NMFS 

This TM series is used tor documentation and timely communication of preliminary results, imtenm reports, or 

special purpose information; and have not received complete formal review, editorial control, or detailed editing 

SEPTEMBER 1987 

ICHTHYOPLANKTON AND STATION DATA FOR 

CALIFORNIA COOPERATIVE OCEANIC FISHERIES 
INVESTIGATIONS SURVEY CRUISES IN 1960 

David A. Ambrose 

Richard L. Charter 

H. Geoffrey Moser 

Celeste R. Santos Methot 

Southwest Fisheries Center 

National Marine Fisheries Service 

La Jolla, CA 92038 

NOAA-TM-NMFS-SWEFC- 88 

U.S. DEPARTMENT OF COMMERCE 
C. William Verity, Jr., Secretary 

>> National Oceanic and Atmospheric Administration 
—— Anthony J. Calio, Administrator 

National Marine Fisheries Service 

William E. Evans, Assistant Administrator for Fisheries 

110002980 —— ——— 

0030 



poh %: noilahat ngsapen bs ali 

ai oe ses rissa, a I 

ar ; a = -_ ses aol a, a a 

NRE salle 38 | 

i. bis OAR ae id MOD, 
: Ban eer Sis Aer Br are 

hy. Gna! 1G AsOden: aay oe 

= a 

P= 7 
- < 

7 : , 

- t 

iw 

CiSetes” ‘1. j 

Steyn ag 

: OF pw : 

a \ comers 

} oe La 

ein} 

We! ‘3 a 

7: ’ 

;* 24 

' 

ie 

* PY 



CONTENTS 

Page 

LUSE COLT FUGUEES 6 «05 eva clas 4 Ree e re ete owes Pata an een chav ue tabeWe karen ovaterene 5 bs 

HUSE BOT Tables: fais: svsrdisyepentee tecchars Beeve, sy hevedescl alee tote we arete Chale areas evs one iv 

INDQ3ACEGAS ss Gugododndao od oUdOoR adc OODN pOgcauD DD OUOODoDDONDODROL aL 

ENELOAUCELON: aici Cesc ete site ciereuaue os SS soko Maen raieanet eke) ewaneieatel sy cualonel cts 1 

Sampling Area: and Pattern. sists ste See eoclete Sia yewetel Ret enenemerc te cles cfeyate 2 

Sampling. Gear and Methods i543 2... <0 4 (Se. Scie ae wie wre ye ane 3 

Laboratory, PrLOCedubvesiioms scetersscicncic orale cderononeneuenoy on nepomswene neler oncie ene 4 

FACNELUVELCAE LOM Mae qe ihe toe cus a to crooner s Sie che enews te tone) stoke eneeustercis a levey oe 5 

Computer“Entry? ands EGA ngs crs oir crs a sucroteuet evans faker sms iene ewe kerolioperebenche LO 

Species. Summary’! S13. .c 1 CW eis cha eveterc: a eke g reka wie a alee, ehenener a eiePaellclrete tel ole 12 

Explanation: Of “Tables, <5 shisc 2 cate en onoreieeuctene cherave ekeueteuercetareote 1 

Acknowledgments! Gr: rereteronene orcs ensrctene onc onenchonenenenoponenonenorcreionenohorcneieneicks iis) 

Lreerature® CLEA Maes <ctote se ole teiete o chatersestoseters eueuetodehen« ciole evel cnemsiere te 14 

BAGUIO SS. 5,506). 0/elere: 5, 30,8 ala jeiorwis ie ausle. = steperepeiocsietanaueienelofeke tenewe note mekeiatouate aly 

iol. GApamb Oooo OD OOOO OOOO OOo DODO OG OOOO OD OG OCK OD OO ODOONS 29 

INGE Sooo Ooo O COD MOU DONDO OC OOOO ODUOO OOD GObOoCUD OOD OU OOOO N COC 249 

ital 



Figure 

Figure 2. 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 10. 

Figure 11. 

Figure 12. 

Composite 

LIST OF FIGURES 

charts showing 
CalCOFI 

Station 
showing 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

The basic 

arrangement 
areas sampled 

cruise during 1960 
on 

of diagrammatic 
each 

pattern for CalCOFI Cruise 
tracks for each vessel 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

for 

LOK 

for 

for 

for 

for 

for 

for 

for 

station 
cruises from 1950 to the present 

CalCcoFI 

CalCcoFI 

CalCcoFI 

CalCOFI 

CalCOFI 

CalCOFI 

CalCOFI 

CallCOrt 

CalCOFI 

plan 

slostial! 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

for CalCoOFI 
eosreeeceere see eee 

Page 

aly 

18 

19 

20 

ZAdk 

Pape 

23 

24 

29 

26 

Dill, 

28 



Table 

Table 

Table 

Table 

Table 

Table 

LIST OF TABLES 

Station and plankton tow data for 
Cal CORE crudtsesMin sO GOM sy ercicneisrerercuckonersiers 

Pooled occurrences of fish larvae taken 

during .CalCOPE (crudses am UI6CO. = cure seus) 

' Pooled numbers of fish larvae taken 

during: CalCOFPE ‘cruises: in V9O6O) ccna nese 

Numbers of fish larvae taken on stations 

occupied during CalCOFI cruises in 1960 

Summary of pooled occurrences of fish 

larvae taken on CalCOFI cruises from 

ISIE INO) Goo océcecocu Seo edooKodoCOOCOCeS 

List of stations with multiple 
occupancies in one month during 1960 ... 

iv 

coceseeeee 

eevee er eee 

eoeseeeveee 

Page 

xe) 

3 

T/ 

81 

244 

248 



ateer viansel tal 

_ 4 ae | uae ata eacnweiigin ree rr 

; can i MITA . i<e ee aa SEU 
mynas yeah fAert ptt aoe 

i geTs .- > - ates | AMET —)- 0 whey a> vig ate — 
ome .12°de, fr aa mi@ ai aa. eee 

esas = shemel . net rion | he leat 
tied 

Hey ae winsauh yb 
oe seated wii beg. oo oy 

. al on | | 
ci ei! Die kien on oe a vitae : 

— 

aioe anliied a (aie rl. $* 
ase : es aty 0 ; siteci - 

a?) 4 ‘oat’ oe * or aes wr 65 at 

@iyirtae S38) preryan %a > SVeizt 
oats eG aera i hese oer +! eke. 

tau, elie oe = ast =) Lie . ar, | 

Bi \toem 70 [dtr ies gerber for Hh fers es) Me ARON ie eee 

haan e M4 SeNtion | [Dt umes, be ee FGse 4» © Olan sts 

PARP ye) man.” t wae 

; 7 Waisees Teme. <=> to. The Hee et ae 



ABSTRACT 

This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 
Baja California in 1960. It is the tenth report in a series that 
presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1814 stations was 
occupied during 10 monthly multivessel cruises over the quarter- 
million Square mile survey area which extends from the 
California-Oregon border to Cape San Lucas, Mexico and seaward to 
several hundred miles. The data are listed ina series of 6 
tables; the background, methodology, and information necessary 
for interpretation and quantitative analysis of the data are 
presented in an accompanying text. All pertinent station and tow 
data, including volumes of water strained and standard haul 
factors are listed in the first table. Another key table lists, 
by station and month, standardized counts of each of the 158 
larval fish categories identified from survey samples. This and 
previous and subsequent reports make the CalCOFI ichthyoplankton 
and station data available to all investigators and serve as 
guides to the newly developed computer data base. 

INTRODUCTION 

This report, the tenth of a series, provides ichthyoplankton 
and associated station and tow data from California Cooperative 
Oceanic Fisheries Investigations (CalCOFI) joint biological- 
oceanographic survey cruises conducted in 1960. This program 

was initiated in 1949, under the sponsorship of the Marine 

Research Committee of the State of California, to study the 

population fluctuations of the Pacific sardine (Sardinops sagax) 

and the environmental factors that may play a role in _ such 

fluctuations. CalCOFI, known as the California Cooperative 

Sardine Research Program from 1949 to 1953, was made up of 

representatives of the South Pacific Fisheries Investigations 

(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 

Laboratory, National Marine Fisheries Service (NMFS)], the 

Scripps Institution of Oceanography (SIO), the California 

Department of Fish and Game (CDFG), the California Academy of 

Sciences (CAS) and the Hopkins Marine Station of Stanford 

University. The first three of these agencies supplied ships and 

personnel to conduct the sea _ surveys. NMFS processed the 

plankton samples and analyzed the ichthyoplankton from them. SIO 

processed and analyzed the hydrographic samples and measurements 

and also analyzed invertebrate groups from the plankton samples. 

The boundaries, station placement, and sampling frequency 

for the CalCOFI survey area were based on the results of joint 

biological and oceanographic cruises conducted by NMFS and SIO 

during 1939-41. Those cruises were designed to collect sardine 

eggs and larvae and associated hydrographic data over the entire 

areal and seasonal spawning range of the’ species. On these 

survey cruises, plankton tows were made to 70 m, a depth which 



encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 

Data resulting from CalCOFI surveys in 1960 have _ been 
published in a number of forms. Hydrographic data (Univ. of 
Calif., SIO, 1961, 1962) and zooplankton volumes (Thrailkill, 
1969; Smith, 1971) were presented in standard formats. 
Distributional maps of larvae of 5 taxa taken on CalCOFI surveys 
during 1960 are presented in the CalCOFI Atlas series: northern 
anchovy (Engraulis mordax), Kramer and Ahlstrom, 1968; jack 
mackerel (frachurus symmetricus) and Pacific hake (Merluccius 
productus), Ahlstrom, 1969; Pacific sardine (Sardinops sagax), 
Kramer, 1970; rockfish (Sebastes spp.), Ahlstrom et al., 1978. 
Other atlases provided distribution maps of 6 mesopelagic fish 
larvae (Ahlstrom, 1972) and 8 flatfish taxa (Ahlstrom and Moser, 

1975) taken during 1960. 

A computer data base for eggs and larvae of sardine and 
anchovy and for larvae of hake, and jack and Pacific mackerels 
was established in 1969. The development of a data base for 
other fish larvae is a complex undertaking because competency of 
identification has evolved steadily over the past 38 years. We 
began the task of producing a CalCOFI ichthyoplankton data base 
and associated data report series in 1983. All available 
original records for 1960 were subjected to an extensive 
verification and editing process to produce this’ report. This 
and previous (Ambrose et al., 1987 a,b; Sandknop et al., 1987 

apb;s)) Stevens! ecttal<)\ 11987 a,b,c; | Sumida et alc; 1987 a,b) Pande 
subsequent reports make the CalCOFI ichthyoplankton and station 
data available to all investigators and serve as guides to the 
computer data base. The data base will be modified when 
additional errors are discovered and when composite taxa from the 
earlier years are reidentified. These reports are the 
fundamental reference documents against which subsequent changes 

in the data base can be compared. 

SAMPLING AREA AND PATTERN 

In 1960, CalCOFI survey cruises were conducted at monthly 
intervals, except for November and December. By total Vor esi 
stations included in this data base was occupied on 10 cruises, 
with an average of 181 stations per cruise (range 41-333). 
Coverage of the survey station pattern varied among cruises and 
the entire quarter-million square mile survey area was not 
covered on any single cruise (Figures 1-11, Table 1). The area 
off northern California (lines 40-57) was covered on only two 
cruises (January, April); two stations (50,55) were occupied on 
lune? 5O0°in dwily.. Coverage off central California (lines 60-77) 
waS more consistent with all major lines occupied in January, 



April, and October; only two lines were occupied in this region 
in February, March, and May-July. The area between Pt. 

Conception, California and Pt. San Juanico, Baja California 
(lines 80-137) was surveyed on all cruises; only lines 103-121 
were occupied in August. The area off southern Baja California 
(lines 140-157) was surveyed in January and April. Coverage 
extended seaward to station 200 (approximately 600-700 miles 
offshore) on lines 60-90 (Cruises 6007, 6010) but typically did 
not extend beyond station 100 (approximately 200-300 miles 
offshore) ~. 

Five vessels were employed on these cruises: the Black 
Douglas and Hugh M. Smith, of NMFS, and the Horizon, Orca, and 
Spencer F. Baird of STO. Two to three vessels participated on 
each cruise with two being the average number. The Black Douglas 
was used on all cruises. The other four vessels participated on 
a, total of 1) cruises (Unity. OF Calif. SIO, 1961.) 1962) 

SAMPLING GEAR AND METHODS 

The standard CalCOFI net ysed from 1949 to 1969 had a 1-m 
diameter mouth opening (0.785 m“ area) and an overall length of 
about 5 m. The net was constructed of 30xxx gauze, a heavy duty 
grade of silk bolting cloth, with a mesh size of 0.55 mm after 
shrinkage. The last 40 cm of the cone and the cod end were 
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm 
after shrinkage. The net ring was fastened to a short 3-lead 
bridle connected to several meters of line which attached to the 
towing cable by a clamp. A current meter was suspended in the 
center of the net mouth to measure volume of water filtered (see 

Kramer et al., 1972, for further details). 

The standard tow from 1951 through 1968 was an oblique haul 
to 140 m depth (to 15 m of the bottom in shallow areas) designed 
to. filter a constant amount of water per depth interval (ca. 
3m>/m of depth) over the vertical range of most ichthyoplankters. 
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 

lcalcoFI lines (Figure 12) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 
Cape San Lucas, Baja California (line 157). Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 
plotted seaward and shoreward from station 60 on each line. 
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. Cardinal 
stations are 40 miles apart and typically these are separated by 

a station number ending in "5" so that stations are 20 miles 
apart out to station 90 on most lines. Stations are placed at 
closer intervals near the coast and islands to accommodate these 
features (see Kramer et al., 1972 for further details). 



weight about 10-15 m below the surface. The net was lowered to 
140 m depth by paying out 200 m of wire over a 4 minute period 
(35 m of depth/min.). After fishing at depth for 30 seconds, the 
net was retrieved at 20 m/min. (14 m depth/min.). The angle of 
stray of the towing cable was recorded every 30 seconds and 
maintained at 45° (+3°) by adjusting the ship speed and course. 
After reaching the surface, the net was washed down and the 
samples preserved in 5% formalin buffered with sodium borate. 
Flowmeter readings were made at the beginning and end of each 
tow. Detailed descriptions of gear and methods are given by 
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson 
(1977) . 

LABORATORY PROCEDURES 

Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
Smt, is) eel woem~er ce eile, iJO7z)\e Zooplankton volumes 
(including ichthyoplankton) of samples collected in 1960 are 
listed in fThrailkill (1969) and presented graphically in Smith 
(971) 

Sorting involved the removal of ichthyoplankton from the 
sample and identification and separation of eggs and larvae of 
selected species (see introduction). Usually, each sample was 
sorted completely; however, some of the samples were fractioned 
into aliquots using a Folsom plankton splitter (McEwen et al., 
1954) prior to sorting. Several criteria“ were used to determine 
whether a sample was fractioned: samples containing an abundance 
of thaliacians and coelenterates and exceeding 150 ml in total 
plankton volume were fractioned (to 50%, 25%, 12.5%, or 6.25%) to 
approximate a reduced volume of 50 ml for sorting; samples with 
an excessive quantity of fish eggs and/or larvae were 
occasionally fractioned to expedite the sorting process in order 
to meet scheduled deadlines. If the identified fraction of an 
aliquot yielded rare or interesting species of fish larvae, the 
remaining fraction was frequently sorted and identified with the 
intent of finding additional specimens. Aliquot percentages for 
fractioned samples from 1960 are listed in Table 1 under the 
"Percent Sorted" column. 

A "standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 
number in 10 m~ of water strained per meter of depth fished. LE 
the vertical distribution of the species has been encompassed, 
then the adjusted value is equivalent to the number under 10 m 
of sea surface. The SHF is calculated for each haul by the 
formula: 

2Personal communication, James R. Thrailkill, National Marine 
Fisheries Service, Southwest Fisheries Center, La Jolla, CA. 



SHF = 10 D 

Vv 

where D = depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 
cable length (m) 

V = total volume of water (m?) strained 

during the haul 

Vie PRe mae 

where R = total number of revolutions of the current 

meter during the haul 

a = area (m2) of the mouth of the net 

p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 

Tow depth, volume of water strained, and standard haul factor are 

listed in Table 1 for each tow taken during 1960. Detailed 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 

Richardson (1977). 

IDENTIFICATION 

Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to known 
metamorphic, juvenile, or adult stages with overlapping features 
(Powles and Markle, 1984). A total of 156 taxa was identified 
for 1960, with 82 taken to species, 33 to genus, 34 to family, 
and 7 to order or suborder. Some of the developmental series 
recognized at the time of initial identification could not be 
assigned scientific names, particularly in the Bathylagidae, 
Myctophidae, and Pleuronectiformes. These were given descriptive 
names, which later were changed to scientific names as_ they 

became known. 

The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 
verify, correct, and edit the original identifications. The 
primary data source was the original identification sheets (see 
Kramer et al., 1972, for examples); however, a critical resource 

used in all phases of this process was the CalCOFI 



ichthyoplankton collection in which the samples are archived. 
Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has_ been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 
errors as possible. During the coding of the identification 
sheets, the "descriptive types" were assigned scientific names 
and reexamined, if necessary. After computer entry, taxonomic 

errors and inconsistencies in the data base were corrected and 
the most obvious identification errors were corrected. Our 
current knowledge of ichthyoplankton techniques coupled with a 
precise understanding of the development of identification 
competency in the program over the years allowed us to critically 
judge the historical records. Identifications were changed to 
different taxa, lumped to a higher taxonomic category, or given a 
more precise taxonomic name. In many cases, identifications of a 
taxon were inconsistent among cruises in a year, because of 
varying competency of identifiers. These records were made 
equitable by lumping to the higher taxonomic category to avoid 
biases that could result in quantitative misinterpretations. 

Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 
distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 
following is a list of the taxa for 1960 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 

Anguilliformes - tentative and sporadic identifications to family 
or lower taxon lumped to order. 

Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. 

Engraulidae - includes nearshore taxa (mostly Anchoa spp.) large 
enough to separate from Engraulis mordax. Some nearshore 

samples of small E. mordax may contain other anchovy genera, 
but could not be differentiated. 

Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 

Bathylagus milleri - all specimens checked. 

Osmeridae - all specimens checked. 



Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 

Bathophilus spp. - all specimens checked. 

Tactostoma macropus - all specimens checked. 

Myctophiformes - all specimens checked. 

Scopelarchidae - tentative and sporadic identifications to genus 
lumped to family. 

Lampanyctus spp. - tentative and sporadic identifications to 
species (mostly descriptive types) lumped to genus; identi- 
fication of L..) regalis ‘and Gb. rrtteri began in 1954. 

Lampanyctus regalis - underrepresented because of inability to 
differentiate small larvae (<5 mm) from those of other 

species of the genus; counts may include other species of 

the genus’ because of difficulty in identifying larvae of 
this large and complex genus. 

Lampanyctus ritteri - comment for L. regalis applies to this 
species. 

Stenobrachius leucopsarus - all specimens south of line 120 
checked. 

Diogenichthys atlanticus - all specimens at margins of range 

checked. 

Diogenichthys laternatus - all specimens at margins of range 

checked. 

Electrona rissoi - recognition of this species was inconsistent 

and others may be included in Protomyctophum crockeri or 

Myctophidae. 

Hygophum spp. - all specimens reidentified to species; residuals 

are small, poorly preserved specimens. 

Myctophum aurolaternatum - specimens checked; originally called 

"Astronesthidae". 

Protomyctophum crockeri - some samples on northern lines may 

contain P. thompsoni, which was not identified at the 
time. 

Symbolophorus californiensis - all specimens south of line 120 

checked for confusion with Hygophum spp., stemming from 

descriptive names. 

Bregmaceros spp. - all gadiform types (see Index), except 

Merluccius productus and Macrouridae, reexamined. 



Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in Brosmophysis marginata, 
Carapidae, "Otophidium", "Zoarcidae", and "blenny"; identi- 
fications of B. marginata and Carapidae proved to be mostly 
correct and "Zoarcidae" to be a yet unidentified ophidiiform 
species; all "Otophidium" and "blenny" were reexamined and 
the former included Ophidion scrippsae, Chilara taylori and 
other ophidiiform taxa (moved to order); "blenny" contained 
O. scrippsae, C. taylori, and other ophidiiform taxa in 
addition to true blennioids. 

Ceratioidei - identifications of this group were inconsistent and 
additional specimens may be in the unidentified fish larva 
category. 

Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 

Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopelogadus bispinosus). Larvae 
originally identified as Melamphaes spp. were not reexamined 
and this category may contain other melamphaid genera. 

Cottidae - some samples may include specimens of Scorpaenichthys 
marmoratus, hexagrammids (e.g., Oxylebius pictus, Zaniolepis 
spp.), and some blennioids (e.g., Hypsoblennius spp.). 

Oxylebius pictus - all specimens checked. 

Zaniolepis spp. - all specimens checked. 

Sebastes spp. - in addition to other scorpaenid genera, 
category includes Prionotus spp., serranids, scombrids, and 

other spiny-headed shorefishes, particularly in samples 
south of line 120. 

Blennioidei - this is the residual of the completely reexamined 
"blenny" category, which also contained various misidenti- 
fied ophidiiforms, and is now restricted to members of 
northern stichaeioid families and true blennioids (other 
than Hypsoblennius spp.) in the southern part of the 
pattern). 

Hypsoblennius spp. - some specimens remain in Cottidae. 

Clinidae - some specimens remain in Cottidae or unidentified fish 
larva category. ; 

Labridae - tentative and sporadic identifications to genus were 
lumped to family. 

Pomacentridae - specimens checked; now includes species other 
than Chromis punctipinnis, primarily in the south. 



Chromis punctipinnis - records south of about line 120 may 
include other pomacentrid taxa. 

Mugil spp. - all specimens checked. 

Apogonidae - all specimens checked. 

Carangidae - all specimens checked; tentative and sporadic 
identifications to genus or species (except Trachurus 
symmetricus, Seriola spp., and Seriola lalandi) were lumped 
to family. 

Seriola spp. - checked; probably S. rivoliana. 

Seriola lalandi - all specimens checked. 

Gerreidae - tentative and sporadic identifications to genus were 
lumped to family. 

Haemulidae - tentative and sporadic identifications to genus 
lumped to family. 

Girella nigricans - all specimens checked. 

Medialuna californiensis - all specimens checked. 

Caulolatilus princeps - all specimens checked. 

Sciaenidae - tentative and sporadic identifications to genus 
lumped to family. 

Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and reas- 

signed; underrepresentation or absence of these taxa may be 

attributed to misidentification or they may be in the uni- 
dentified fish larva category; most specimens of scombrid 
taxa (except S. japonicus) from 1960 were missing from 
archived collection and were lumped to family. 

Nomeidae - tentative identifications to genus lumped to family. 

Pleuronectiformes - all available specimens of this category 
(originally called "flatfish") were examined and reidenti- 
fied; residuals are small, poorly preserved specimens. 

Bothidae - all specimens examined and reassigned; most were 
assigned to various paralichthyid genera or to Bothus spp. 

Citharichthys spp. - all larvae identified to genus or to a spe- 
cies of the genus from 1954 through 1960 were checked and 
identified to species; residuals are small, poorly preserved 
specimens or those with variable taxonomic characters. 



Etropus spp. - larvae of this taxon were originally lumped with 
Citharichthys spp.; present records result from complete 
reidentification of Citharichthys spp. 

Hippoglossina spp. - all specimens of this genus (originally 
called "pigmented bothid") were examined and those not 
assigned to H. stomata were left at the genus (probably are 
H. tetropthalmus). 

Paralichthys spp. - all specimens of this genus were examined and 
most were assigned to P. californicus or Xystreurys 
liolepis. 

Syacium ovale - all specimens examined (originally called "spiny- 
headed bothid"). 

Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 

Glyptocephalus zachirus - all specimens examined. 

Hypsopsetta guttulata - specimens were originally identified as 
Pleuronichthys spp. 

Microstomus pacificus - all specimens examined. 

Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species; residuals are 
small, poorly preserved specimens. 

Psettichthys melanostictus - all specimens examined. 

COMPUTER ENTRY AND EDITING 

Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data and 
entered into the VAX 11/780 computer at the University of 
California, San Diego Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 
station and tow data; numbers of eggs of sardine, anchovy, and 
saury (Cololabis saira); numbers of larvae of sardine, anchovy, 
hake, ‘jack mackerel, and Pacific mackerel; total number of fish 
eggs; and total number of fish larvae. 

Discrepancies in ichthyoplankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
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between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 

The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as_ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 
in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 
(Tables 2 and 3). Ecological analyses of the data (Moser et al., 
1987) were conducted concurrently with editing procedures and 
provided cross-checks that allowed correction of errors. 

SPECIES SUMMARY 

Larvae of northern anchovy (Engraulis mordax) represented 
58% of all fish larvae taken on CalCOFI cruises during 1960 and 
numbered eight times as many as the gonostomatid Vinciguerria 
lucetia, the next most abundant species with 7% of the total 
Vanvaem | (Labille i y2)7 ans) he Northern anchovy also ranked first in 
incidence; V. lucetia ranked 3rd. The next most abundant species 
was Pacific hake, Merluccius productus, with 6.6% of total 
larvae; ante ranked 7th in occurrence. A deepsea smelt, 

Leuroglossus stilbius, ranked 4th in abundance (5.9%) and 5th in 
incidence. The myctophid Triphoturus mexicanus ranked 5th in 
abundance, but ranked 2nd in occurrence suggesting relatively 
small sample sizes. Larvae of Sebastes spp., a composite of 
about 70 species, ranked 6th in abundance and 4th in incidence. 
Another myctophid, Stenobrachius leucopsarus, also ranked in the 
top ten in both abundance (7th) and occurrence (9th). Pacific 
sardine (Sardinops sagax), jack mackerel (Trachurus symmetricus), 
and the lanternfish Diogenichthys laternatus completed the ten 
most abundant taxa ranking 8th, 9th, and 10th respectively; 
however, none of these taxa ranked in the top ten in occurrence 
(24th, 14th, 16th respectively) suggesting relatively large 
sample sizes. These 10 top-ranking taxa contributed 90.5% of all 
larvae taken during 1960. The remaining 9.5% is represented by 
146 taxa plus the unidentified and disintegrated categories. of 
the 10 taxa, 5 were midwater species, 2 were coastal demersal 

species or generic groupings, and 3 were coastal pelagic species. 
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Table 1 - 

Table 2 - 

Table 3 - 

Table 4 - 

Table 5 - 

Table 6 - 

EXPLANATION OF TABLES 

This table lists by cruise the pertinent station and 
tow data for 1960, the volume of water filtered and 

standard haul factor for each tow, the percent of 
sample sorted, and the total numbers of fish eggs and 
larvae. CalCOFI cruises are designated by four digits; 
the first two indicate the year and the second two the 
month. Within each cruise the data are listed in order 
of increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-11). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction and the second 
set indicates the station on the line. Time is’ listed 
as Pacific Standard Time at the start of each tow in 
24-hour designation. Methods for determining tow 
depth, volume of water strained, standard haul factor, 

and percent sorted were described in the methods 
section. The values for total fish eggs and larvae 
represent raw counts (unadjusted for percent sorted or 
standard haul factor). Ship codes are as follows: BD, 
Black Douglas; HS, Hugh M. Smith; HO, Horizon; OR, 
Orca; SB, Spencer F. Baird. 

This table lists pooled occurrences of all larval fish 
taxa taken during 1960 in ranked order. 

This table lists pooled counts of all larval fish taxa 
taken during 1960 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 

This table gives numbers of fish larvae for each taxon, 
listed by station and calendar month in which the tow 
was taken. Counts are adjusted for percent of sample 
sorted and standard haul factor. Average values are 
given for stations occupied more than once during a 
month. See Table 1 for station and tow data and Table 
6 for listing of stations with multiple occupancies 
during a month. Multiple occupancies occurred when a 
station was occupied more than once during a calendar 
month; in some cases, multiple occupancies resulted 
from separate cruises. The orders are listed in 
"phylogenetic" sequence modified from Nelson (1984). 
Subtaxa within each order are listed alphabetically. 
Page numbers for each taxon are given in the index at 
the end of the report. 

This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1951 to 
1960. Taxa are listed in the same order as in Table 4. 

List of stations with multiple occupancies in one month 
during 1960. 

12 



ACKNOWLEDGMENTS 

Elbert Ahlstrom, Lois Hunter, David Kramer, and Elizabeth 
Stevens originally identified larvae from CalCOFI cruises of 
1960. Ronald Whyte coded each larval fish taxon or type and 
Rita Ford entered them into the computer. Debby Snow efficiently 
assisted in all aspects of data editing and retrieval. Cindy 
Meyer, Larry Zins, and James’ Ryan provided programming 
assistance. Dorothy Roll designed the CalCOFI data acquisition 
system and provided data processing support. Ken Raymond, Roy 
Allen, and Henry Orr helped with graphics and production of the 
report. Lorraine Prescott and Diane Forsythe prepared the 
manuscript for printing. Paul Smith determined statistical 
outliers, provided assistance during geographical outlier checks 
and offered helpful suggestions throughout the project. Izadore 
Barrett, Director of the Southwest Fisheries Center and Reuben 
Lasker, Chief, Coastal Fisheries Resources Division, SWFC, 
provided the support critical to the completion of the project. 
James Thrailkill planned CalCOFI surveys and supervised cruises, 
data handling, and plankton sorting from 1949 to 1986 and is 
largely responsible for the high quality of these operations. 
Without the vision and direction of Elbert Ahlstrom and Elton 
Sette and the dedicated efforts of the many people who collected, 
processed, and analyzed the samples, this data base would not 
exist. 

13 



LITERATURE CITED 

AhnUSEGOM, senha LOA ST. A record of pilchard eggs and larvae 
collected during surveys made in 1939 to 1941. Uses. ish 
Wildl Sen.  SSREP 54) 82iip. 

Ahlstrom, , %Ej.0 .H.1953. Pilchard eggs and larvae and other fish 
larvae, Pacific Coast - 1951. U.S. Fish Wildl. Serv. SSRF 
102,,.55) pe 

Ahlstrom, E. H. 1969. Distributional atlas of fish larvae in the 
California Current region: jack mackerel, Trachurus 
symmetricus, and Pacific hake, Merluccius productus, 1951 
through O66. CalliCORL AtlasmNo. silks eel Simple 

Ahlstrom, E. H. 1972. Distributional atlas of fish larvae in the 
California Current region: six common mesopelagic fishes - 
Vinciguerria lucetia, Triphoturus mexicanus, Stenobrachius 
leucopsarus, Leuroglossus stilbius, Bathylagus wesethi, and 
Bathylagus ochotensis, 1955 through 1960. CalCOFI Atlas No. 
17: xv + 306 p. 

Anilistrom, EB. H. and H.. G. Moser. 1975. Distributional) atlas) sor 
fish larvae in the California current region: Flatfishes, 
1955) through 1960.5 eCallCOFL Atlas No.c23¢) xix + 207 pp. 

AIMS tisOm, sae iis Ha a eHiemG.. MOSCE and. f. 9M. —sandknopr 1978. 

Distributional atlas of fish larvae in the California 
Current region: Rockfishes, Sebastes spp., 1950 through 
1975. “CalGOhh Atlas: No. 26% soce+ 178) p. 

AnNbEOSe Dew WA.) Re 2b. Chanter, HeG. Moser) ~andl iC. RaeSantos 

Methot. 1987a. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1951. U.S. Dep. Commer., NOAA Tech. 
Memo., NMFS, SWFC, No. 79, 196 p. 

Ambrose, Ds A., R. i. Charter, H.-G. Moser, and €. R= Santos 

Methot. 1987b. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1955. U.S. Dep. Commer., NOAA Tech. 
Memo., NMFS, SWFC, No. 83, 185 p. 

Haight, / GseoA.;0H:/G: Moser, and, P..E.) Smith., 1979.) Datagentey 
programs: CalCOFI. II. Fish eggs and larvae identification 
sheet. National Marine Fisheries Service, Southwest 
Fisheries Center, La Jolla, Admin. Rept. No. LJ-79-25. 

Kramer, D. 1970. Distributional atlas of fish eggs and 
larvae in the California current region: Pacific sardine, 
Sardinops caerulea (Girard, 1951 through 1966. CalCOrn 

Atlas, “Noz a2zevi; + 277° p: 

14 



Kramer, D. and E. H. Ahlstrom. 1968. Distributional atlas of 
fish larvae in the California Current region: Northern 
anchovy, Engraulis mordax (Girard), 1951 through 1965. 
Cal COPE Atlas Nos 9) xi" 269 p. 

Kramer,  D., Ms Kalin, EG. Stevens. J. Ro Thratlkrilewandsd. Re 
Zweifel. 1972. Collecting and processing data on fish eggs 
and larvae in the California Current Region. NOAA Tech. 
Rep. NMFS Circ. 370, 38 p. 

McEwen, Go. “E., MaaaWas Johnson, sand Jl.) h. shotsom. 9547.08 A 

statistical analysis of the performance of the Folsom 
Plankton Sample Splitter, based on test observations. Arch. 
Meteor. Geophys. Bioklim. Ser. A, 7:502-527. 

Moser, “H: “Gs, PP. EB. Smith, ‘and i. Ee Eben. 193872) hatval fish 
assemblages in the California Current region during 1954- 
1960, a period of dynamic environmental change. CalCoFI 
RED. 23:5, Oia 

Nelson, J. S. 1984. Fishes of the world. John Wiley and Sons, 
Nev. 523" 0r 

Powles, H. and D. F. Markle. 1984. Identification of larvae, p. 
SK SISis Em: Ontogeny and systematics of fishes. He Gr 
Moser, W. J. Richards, D. M. Cohen, M. P. Fahay, A. W. 
Kendall, Jr.3, (and, S:. i. Richardson’ (eds...) .. | spec ene lube. 
No. 1. Amer. Soc. Ichthyol. Herpetol., 760 p. 

Sandknop, HE.  oM-., R. i. Charter, HH. Gs Moser, and) sd.) -D.  Ryan. 
1987a. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1952. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
No. SO), 207mp. 

Sandknop;, E. Mo, R. hasCharter, HH. Gy. Moser, ands ud. —=Den Ryan. 
1987b. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1958. U.S. Dep. Commer. NOAA Tech. Memo., NMFS, SWFC, 

No. 86, 248 p. 

Smith, P. E. 1971. Distributional atlas of zooplankton volume in 
the California Current region, 1951 through 1966. CalCOFI 
Atlas No. 13cm xvi - L440 ip. 

Smith, P. E. andsS. L. Richardson. 1977. Standard techniques 
for pelagic fish egg and larva surveys. FAO Fish. Tech. 
Pap. No. 175,7200 (p: 

Staff, South Pacific Fishery Investigations. 1953. Zooplankton 
volumes off the Pacific Coast, 1952. U.S. Fish Wildl. Serv. 
SSRE 100, 41 p- 

US 



Stevens, 

Sumida, B. 

Threaded, swe Re 

University 

University 

Stevens), sa. (Ganikeslbes (Chanter, H. (G. uMoserm sande uM.) iS bUSDY 
1987a. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1953. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
Noe. ols 186 p- 

Stevens,» E.. .G.,; R« Ins, Charter, H. G. Moser, and, M.S. Busby. 

1987b. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1956. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
Now S47, US9e pr. 

Es sGa jek. b.eCharnter, Hin iG. Moser, sand eM.) So es. Busbyz- 

1987c. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1959. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 

WO)e 7/5 AWS) Tole 

Sumida, B. Y., R. L. Charter, H. G. Moser, and D.. Ls Snow. 

1987a. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1954. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 

Now, 82, 207) .p- 

V., oR. Lb: -Charter,. H.) Gi; Moser, and. D. . Lb. .snew: 
1987b. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1957. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 

NOs BWBp_ ABE) jo6 

1969. Zooplankton volumes off the Pacific 
coast, 1960. U.S. Fish Wildl. Serv. SSRF 581, 50 p. 

of California, Scripps Institution of Oceanography. 
1961. Data report: physical and chemical data, cCalCOFI 
cruises 6001-6006. SIO REE. 61-237) 162-3); 162-5 ;7.162-6 7 G25 ias 

62-8. 

of California, Scripps Institution of Oceanography. 
1962. Data report: physical and chemical data, CalCOFI 
cruises 6007-6009-10. 

16 

SIO Ref. 62-9; 62-10. 



6002 ) ' 6003 

\ = 

) ~~] 6008 er 6009 
\ \ 

S i 

‘ oe S 

: \ oh 

XS 

~~ 

Figure 1. Composite arrangement of diagrammatic charts showing 
areas sampled on each CalCOFI cruise during 1960. 
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI 
cruises in 1960. 

Rank Taxon Occurrences 

1 Engraulis mordax 979 
2 Triphoturus mexicanus 808 
3 Vinciguerria lucetia 635 
4 Sebastes spp. 51/2 
5 Leuroglossus stilbius 505 
6 Disintegrated fish larva 482 
7 Merluccius productus 468 
8 Protomyctophum crockeri 417 
9 Stenobrachius leucopsarus 386 

10 Unidentified fish larva 343 
lat Myctophidae 317 
12 Lampanyctus ritteri Sjilal 
3 Cyclothone spp. PATA 
14 Trachurus symmetricus 227 
nS Tarletonbeania crenularis 222 
16 Diogenichthys laternatus 210 
17/ Lampanyctus spp. 209 
18 Bathylagus ochotensis 190 
19 Bathylagus wesethi 184 
20 Melamphaes spp. USy7/ 
21 Ceratoscopelus townsendi 156 
22 Citharichthys spp. aya 
PXS} Stomias atriventer 142 
23 Sardinops sagax 142 
25 Citharichthys fragilis M37 
26 Diogenichthys atlanticus WAT 
2 Citharichthys xanthostigma ee; 
28 Symbolophorus californiensis 109 
29 Paralepididae 108 
30 Citharichthys stigmaeus 101 
shail Diogenichthys spp. SY 
32 Icichthys lockingtoni 86 
33 Diaphus spp. 76 
34 Labridae WS 
35 Sciaenidae 74 
36 Hygophum spp. vs 

37) Chauliodus macouni 69 
38 Gobiidae 67 
39 Sternoptychidae 66 
40 Notoscopelus resplendens 64 

40 Symphurus spp. 64 
42 Scopelarchidae 63 
43 Gonichthys tenuiculus 55 
44 Argentina sialis 53 
45 Synodus spp. Syl 
46 Lyopsetta exilis 50 
47 Hypsoblennius spp. 47 

Ws 



TABLE 2. (cont. ) 

Taxon 

Lampadena urophaos 
Scomber japonicus 
Trichiuridae 
Hygophum reinhardtii 
Ophidion scrippsae 
Myctophum nitidulum 
Ophidiiformes 
Scombridae 
Paralichthys californicus 
Serranidae 
Hippoglossina stomata 
Nansenia crassa 
Chromis punctipinnis 
Idiacanthus antrostomus 
Pleuronichthys verticalis 
Chiasmodontidae 
Trachipteridae 
Cottidae 
Parophrys vetulus 
Etrumeus acuminatus 
Tetragonurus cuvieri 
Scorpaena spp. 
Sphyraena argentea 
Scopelogadus bispinosus 
Sebastolobus spp. 
Microstoma microstoma 
Seriola lalandi 
Hygophum atratum 

Citharichthys sordidus 
Nansenia candida 
Bregmaceros spp. 

Poromitra spp. 
Ceratioidei 
Diplophos taenia 
Clinidae 
Haemulidae 
Stomiiformes 

Prionotus spp. 
Cololabis saira 
Pleuronectiformes 
Anguilliformes 
ScopelosaurusS spp. 

Microstomus pacificus 
Etropus spp. 
Peprilus simillimus 
Notolychnus valdiviae 
Lampanyctus regalis 
Carangidae 
Cyclopteridae 

74 
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TABLE 2. (connie) 

Taxon 

Gempylidae 
Bathophilus spp. 
Pleuronichthys spp. 
Loweina rara 
Caulolatilus princeps 
Oxylebius pictus 
Zaniolepis spp. 
Ichthyococcus spp. 
Gerreidae 
Agonidae 
Chilara taylori 
Xystreurys liolepis 
Tactostoma macropus 

Coryphaena hippurus 
Syngnathus spp. 
Glyptocephalus zachirus 
Scorpaenichthys marmoratus 
Brama spp. 

Aristostomias scintillans 
Pleuronichthys coenosus 
Macrouridae 
Girella nigricans 
Medialuna californiensis 
Exocoetidae 
Apogonidae 
Myctophum aurolaternatum 
Scopeloberyx robustus 
Bathylagus spp. 
Pleuronichthys decurrens 
Physiculus spp. 
Mugil spp. 
Icosteus aenigmaticus 
Brosmophycis marginata 
Evermannellidae 
Nomeidae 
Bothus spp. 

Scorpaenidae 
Psettichthys melanostictus 
Myctophiformes 
Sarda chiliensis 
Bathylagus pacificus 
Hygophum proximum 
Osmeridae 
Uranoscopidae 
Pleuronichthys ritteri 
Pomacentridae 
Bathylagus milleri 
Blennioidei 
Bathymasteridae 

Us) 

Occurrences 
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TABLE 2. 

Rank 

143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 

(Comte. ) 

Taxon 

Electrona rissoi 
Seriola spp. 
Gobiesocidae 
Hexagrammidae 
Hippoglossina spp. 
Macroramphosus gracilis 
Carapidae 
Porichthys spp. 
Hypsopsetta guttulata 

Syacium ovale 
Centrobranchus spp. 
Paralichthys spp. 
Atherinidae 

76 

Occurrences 
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 

cruises in 1960. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 

Rank Taxon Count 

aL Engraulis mordax 291067 
2 Vinciguerria lucetia 35005 
3 Merluccius productus 33245 
4 Leuroglossus stilbius 29732 
5 Triphoturus mexicanus 22072 
6 Sebastes spp. ES 2e3 
Y/ Stenobrachius leucopsarus 11901 
8 Sardinops sagax 8551 
9 Trachurus symmetricus 525 
10 Diogenichthys laternatus 3735 
skal Citharichthys fragilis 3443 
12 Disintegrated fish larva 2789 
13 Protomyctophum crockeri 1977 
14 Cyclothone spp. ES i7el 
ES Lampanyctus ritteri 1950 
16 Unidentified fish larva 1936 
ei) Citharichthys spp. 1867 
18 Myctophidae 1765 
19 Tarletonbeania crenularis ZS 
20 Bathylagus ochotensis W\7/7/ 
21 Ceratoscopelus townsendi iayalal 
22 Bathylagus wesethi 1270 
23 Scomber japonicus ALG) 
24 Lampanyctus spp. a0 
25 Citharichthys xanthostigma 970 
26 Synodus soup. 820 
Qi Diaphus spp. 792 
28 Ophidion scrippsae 729 
29 Diogenichthys atlanticus 701 
30 Serranidae 683 
Sal Sciaenidae 659 
32 Prionotus spp. 638 
33 Stomias atriventer 621 
34 Melamphaes spp. 617 
35 Symphurus spp. 592 
36 Symbolophorus californiensis 591 
37 Etrumeus acuminatus 586 
38 Paralepididae 585 
39 Ophidiiformes S22 
40 Labridae SIS 
41 Diogenichthys spp. 485 
42 Citharichthys stigmaeus 474 
43 Icichthys lockingtoni 427 
44 Hygophum spp. 400 
45 Chromis punctipinnis 390 
46 Sphyraena argentea 370 
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TABLE 3. 

Rank 

(cont. ) 

Taxon 

Trichiuridae 
Notoscopelus resplendens 
Lampadena urophaos 
Scombridae 
Hygophum reinhardtii 
Idiacanthus antrostomus 
Argentina sialis 
Gobiidae 
Sternoptychidae 
Scopelarchidae 
Seriola lalandi 
Haemulidae 
Chauliodus macouni 
Hypsoblennius spp. 
Gonichthys tenuiculus 
Lyopsetta exilis 
Parophrys vetulus 
Paralichthys californicus 
Hygophum atratum 

Etropus spp. 
Scorpaena spp. 
Pomacentridae 
Sebastolobus spp. 
Myctophum nitidulum 
Nansenia crassa 
Hippoglossina stomata 
Chiasmodontidae 
Carangidae 
Pleuronichthys verticalis 

Cottidae 
Bregmaceros spp. 

Scopelogadus bispinosus 
Trachipteridae 
Tetragonurus cuvieri 

Peprilus simillimus 
Microstomus pacificus 
Citharichthys sordidus 
Clinidae 
Ceratioidei 
Nansenia candida 
Diplophos taenia 
Microstoma microstoma 
Poromitra spp. 
Stomiiformes 
Xystreurys liolepis 
Notolychnus valdiviae 
Anguilliformes 
Myctophum aurolaternatum 

Scopelosaurus spp. 

78 



TABLE 3. (Cont. ) 

Taxon 

Pleuronectiformes 
Cololabis saira 
Cyclopteridae 
Gempylidae 
Glyptocephalus zachirus 
Gerreidae 
Lampanyctus regalis 
Agonidae 
Bathophilus spp. 
Caulolatilus princeps 
Ichthyococcus spp. 
Pleuronichthys spp. 
Tactostoma macropus 

Loweina rara 
Zaniolepis spp. 
Apogonidae 
Oxylebius pictus 
Chilara taylori 
Coryphaena hippurus 
Aristostomias scintillans 
Brama spp. 
Mugil spp. 
Syngnathus spp. 
Osmeridae 
Scorpaenichthys marmoratus 
Pleuronichthys coenosus 
Medialuna californiensis 
Macrouridae 
Syacium ovale 
Exocoetidae 
Bathylagus pacificus 
Bathylagus spp. 
Girella nigricans 
Nomeidae 

Brosmophycis marginata 
Scopeloberyx robustus 
Pleuronichthys decurrens 
Evermannellidae 
Myctophiformes 
Hexagrammidae 
Icosteus aenigmaticus 
Gobiesocidae 
Physiculus spp. 
Scorpaenidae 
Uranoscopidae 
Pleuronichthys ritteri 
Sarda chiliensis 
Bothus spp. 
Psettichthys melanostictus 

79 
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TABLE 3. (cont. ) 

Rank Taxon 

142 Hygophum proximum 
146 Seriola spp. 
146 Macroramphosus gracilis 
146 Carapidae 
146 Atherinidae 
146 Electrona rissoi 
iy al Bathylagus milleri 
Isyal Bathymasteridae 
WS) Centrobranchus spp. 
IGA Paralichthys spp. 
Syl Hypsopsetta guttulata 
ISL Hippoglossina spp. 
LET Porichthys spp. 
AL Sal Blennioidei 

Total 

80 

Count 
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(cont. ) 

TABLE 4. 

(cont. ) 

Etrumeus acuminatus 

NOV. DEC. 

SEP. oct. 

AUG. 

MAY JUNE JULY 

APR. 

FEB. 

JAN. 

STATION 

0.0 

5.9 

147.0 25.0 

Sardinops sagax 

SEP. oct. 

AUG. 

MAY JUNE JULY 

APR. 

JAN. 

STATION 
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(cont. ) 

TABLE 4. 

(cont. ) 

Leuroglossus stilbius ‘s 

STATION 

SEP. oct. NOV. DEC. 

AUG. 

FEB. MAR. APR. MAY JUNE JULY 

JAN. 
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(cont. ) 

TABLE 4. 

(cont.) 

Cyclothone spp. 
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(cont. ) 

TABLE 4. 

(cont. ) 
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TABLE 4. 

(cont. ) 
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Paralepididae (cont. ) 
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Scopelarchidae (cont.) 
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(cont. ) 

TABLE 4. 

Myctophidae (cont.) 
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(cont. ) 
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Myctophidae (cont.) eS 7 
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(cont. ) 

TABLE 4. 

Myctophidae (cont.) 
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(cont. ) 

TABLE 4. 

(cont. ) 
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(cont. ) 
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(cont. ) 

TABLE 4. 

Diogenichthys spp. 
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(cont. ) 

TABLE 4. 

(cont. ) 
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TABLE 4. 

(cont. ) 
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(cont. ) 

TABLE 4. 

(cont. ) 
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(cont. ) 

TABLE 4. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Tarletonbeania crenularis 

SEP. oct. NOV. DEC. 

AUG. 

FEB. MAR. APR. MAY JUNE JULY 

JAN. 

STATION 
70.0 60.0 70.0 70.0 70.0 80.0 70.0 90.0 70.0 100.0 73.0 51.0 73.0 60.0 73.0 70.0 73.0 90.0 77.0 53.0 73.0 55.0 77.0 55.0 

SvccoccoolHoSSoISoSSI Soi SoooooI1cCI1co1cosccco! 

77.0 57.0 

° 
1oooo!lo 

52.0 55.0 

83.0 65.0 83.0 70.0 83.0 75.0 83.0 80.0 

40.0 50.0 

83.0 85.0 87.0 90.0 87.0 45.0 87.0 55.0 87.0 60.0 87.0 65.0 87.0 75.0 90.0 37.0 90.0 45.0 90.0 50.0 90.0 53.0 90.0 55.0 87.0 35.0 87.0 77.0 60.0 77.0 65.0 77.0 70.0 80.0 80.0 60.0 80.0 65.0 80.0 70.0 80.0 80.0 80.0 85.0 80.0 90.0 82.0 47.0 83.0 51.0 83.0 83.0 60.0 87.0 
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(cont. ) 

TABLE 4. 

Melamphaes spp. (cont.) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Sebastes spp. 
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(cont. ) 

TABLE 4. 

Sebastes spp. (cont.) 
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TABLE 4. 
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(cont. ) 

TABLE 4. 

(cont. ) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Citharichthys spp. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Citharichthys xanthostigma 

SEP. OcT. NOV. DEC. 

AUG. 

FEB. MAR. APR. MAY JUNE JULY 

107.0 32.0 

JAN. 

STATION 

woooooe 

noooooeo 

110.0 33.0 110.0 35.0 113.0 30.0 113.0 40.0 113.0 50.0 113.0 55.0 

oooo © svooo oonoomooon 

JES BEAST eal el Le Deel lS SINE OEE SIRS Sei 

ooooco 

|oooooo 

39.0 

115.0 30.0 117.0 26.0 117.0 30.0 117.0 35.0 117.0 40.0 117.0 45.0 118.5 25.0 118.0 118.5 27.5 118.5 30.0 118.5 32.5 119.0 25.0 119.0 27.5 119.0 30.0 119.0 32.5 
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(cont. ) 

TABLE 4. 

Unidentified fish larva (cont.) 
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(cont. ) 

TABLE 4. 

Unidentified fish larva (cont.) 
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TABLE 6. List of stations with multiple occupancies in one 
month during 1960. Stations were occupied twice in 
one month except those indicated by an asterisk, which 
were occupied three times. 

Station Month Station Month 

120.0 45.0 2 100.0 80.0 3 
ULAAVS 50.0 2 100.0 40.0 3 
120.0 55.0 2 100.0 90.0 3 
NA) 6 60.0 2 103.0 3570 4 
120.0 70.0 2 EON O 33750 6 
120.0 80.0 2 100.0 30.0 8 
120.0 90.0 2 100.0 35.0 8 
T23%050 37/10 2 100.0 40.0 8 
2320 42.0 2 PE ORO 3310 8 
W7AS60) 45.0 2 110.0 35110 8 
LAS 0) 50.0 2 110.0 40.0 8 
77850) S5r10) 2 TALS) S10) 33.0 8 
IAS} 60) 60.0 2 12/0/10 45.0 8 
PAF (0) 34.0 2 UBIO 6@ 30.0 8 
WAT 40.0 2 LIO6W) 850 8 
WAT 6 45.0 2 L3IO sO 40.0 8 
WW 6) 50.0 2 LIS 50) 2510 8 
WAT 319) 55) (0) 2 133} 50) 30.0 8 
WAT old) 60.0 2, LS oW 23%) 0 8 
130.0 40.0 2 TES 7E0 30.0 8 
ZO 0 45.0 2 
130.0 50.0 2 
IS \0) 6 (0) 551510 2 
93.0 28.0 3 
93.0 3070 3 
93.0 3510 3 
93.0 40.0 3) 
93.0 45.0 3 
93.0 55.0 3 
93.0 60.0 3 
93.0 70.0 3 
93.0 80.0 3 
93.0 90.0 3 
S30 HOOR0 3 
97.0 60.0 3 
97.0 70.0 3 
97.0 80.0 3 
O70 90.0 * 3 

100.0 29.0 3 
100.0 30.0 3 
100.0 35710 3 
100.0 45.0 3 
100.0 50.0 3 
100.0 55.0 3 
100.0 60.0 3 
100.0 70.0 3 
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INDEX 

This index lists taxa included in Table 4 with their page 
numbers. 

Rcsalee OMS ate = eiceisie eos © wise ee eb eee oe ©6610 elena io eile eect wisi 
Clupeiformes 

Clupeidae 
BEruUMeUS= ACUML NACUS + . 2% % > «15 es elds bolero ere © Oe oneieiens: ; 
SaraPmopseSAGAX’ © a\cicis es else sie Oe eine os ie se) aie teens) ool 

Engraulidae 
ENGEAULIS MOTGAX1 % aton octets erates & oteie ottiele a terece te iis ee 

Salmoniformes 
Argentinidae 

Ngelaineasy GHeuiil=as Sao ooo o DO OO OOUOUD OHO Odd 5 van SO 
Microstoma microstoma ....... ceoececereerer eee ee ee 

Nansen laa Cand GAG shslats eto tete ers were eete Bee ee lee aes 
NANSECNTARCLASSAN Maen ChOrere ee le ole earn a eee estes 

Bathylagidae 
BAChyWaAGUusmSpplew letebelcielelo tototeteielelleNeieletciele okotaleenenenenerey ci lle 
Bathytagush mil LOTS % feterete aterarcte re rote eee ip) ote fore tenayelenetens cee 
BachyPagqus OCHOECCHSES® + foie ts\a ste fs tole, oto eee otetelenene etate ess 
Batchylagusl Paci CUS Mme tereke te lerolerenerene enerencte rencontre ete sions 
Bach yTagqusS  WESCEHM A farsa tota rete toie stovetaafeusveha) oene ket emekokene rele). 
FEULOGL OSSUS! SCIU DT USH f.9.o. 6 eave terelotel stele. otere ehenehe ore sos 

OSMOTTUGASS 4.4.2. tole tans to lode te Sosa Volto te tats “aha te fo toile tee ole ole te ate iede me yore else 
SHeMMplalsopentacss VAS Gece ho oi Or) 4 OG OOO OO SOs OO. 6 05 0 BAG GU 

Gonostomatidae 
CV CHOEHONCMSPPImteletetoleleick-totetaie aiekoke tomo ncheieten Meche ne! Lonel < 
DiplOphOsSsCACNT AN Heietis oie 1s focene tere sie ctiohoue eketens lovee ese lee 
REMEMOCOCCUSSPPiciieieleteroteke al el eleltelotonuehorenenouceotouonc note ilaike 
ViINCTOGUCTEE AvTUCEET Qy (6.3.5.6 oiee oe. © 56 oo 19.8 (Iso ereeeetere 

SECENODEV Clad Gacy oo) cyeinie:.0 1, olsfotarer oles 'ochlenov elie: (elre) etmomolente ov cwenete 
Stomiatoidea 

Chauliodontidae 
ChaulWOGUSAMACOUNT Bicitoxexs evs. © oae.e 2 eiwe eteneue ye tevedotoutatonees 

Idiacanthidae 
MGHACANERUS! ANECLOSECOMUS, Gens cle cic olsic clone crehevetencncnemenetele 

Malacosteidae 

Aristostomias scintillans 
Melanostomiidae 

BAL HOpniis SSp pice, tanckatet obatralsyawatetehshauskotsnenehata teeta okedetekens 
TACCOSEOMABMACTO DUS! Menchetel shel cleeet ch cli cliohict oy cfs rolleyiohencl enemenioner ons 

Stomiidae 
SIEOMNAS CAPTIVE ECTE wet Adhere loravoteee ve rets. arse oborerone (ovens lee. s:o28 

MCE ODM OTMES: Mercia cee), chabicket ah. chit chal obs Wel olal cmreviovey chcualial akarcaver owemeaeiabewenenetele 
Alepisauroidei 

BVeTrManne lala aS BA Kee aevercn hates Hache ai als ate tameketallone: reenehobheronts!e) as 
Pasa AS Ha, Se 8 A ctiah ht coo atahial Ot ten etate eda al oles: Stamol ate aretee: a: 35 

Chloropthalmoidei 
Notosudidae 
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SCOPETOSAUEUS  SPPisi Gere si oc) «/cieicte soonaDacceoceaodoas 
SCopeliarChidaed 2a ees Seat cle takatn berate vo agen owe ple nouatatereiteycaevs 

Myctophoidei 
Myce topha Cae eeryerenater ater -eeteteteteie! o1 a5) 6 lcletesetera a isoie eaatelons Sp Saad 
Lampanyctinae 

Ceratoscopelus EOWNSENGI << s.<16 0 «=< ojala 5oOO0 COOOK 
DLE ADAUS@SDprmeaisaeinis chs c-.o) olen here.o e oieroenaele GOO ote 
HAMNDAG CH AMUIEO Dl AOSmrey aie che i-tereeketolielehel -ictotel kena otaaetoncnelenel 
Lampany.CCUS mS PD cmmelolclelolelctelolciohelo lel otstolel elon oleh okoNenene poner: 

LamMpanyCLus TeCGaAliS “5 dias s aie leks siaus ore Soo ado aed oGOOOS 
Lampany ClUSG LHECCTA.. crelelersicis\ sails herekotots ciahedersushorekerelenere 
NOECOLYCHNUS SVaAlLGTVT ACW sin, 6. «iw ica 0,010 alse, ts) 6 syanatate euskoiege 
NOCOSCOPECTUSHEECSPLCNACTSErelelcholeleletoteveloleleiorelskeiouenelanenens 
Stenobrachius/ TeCuCOpSarus sieve ss: ss. lovs os © ws si suskspeteyets 
TripnhoOCuLus MCXDUCANUS: “vase a 65. 8''< 0 69; 6-010 0a sous\'oitepenenensiens 

Myctophinae 
Cente RODFANCHUSMSDP rer iekeicheneiebetcionshetenelclelciehelsicketeneneickenel els 
DVOGEMUCTEDY SE SDP wy <<< oiekerehous oteledateie tele loviai exe 'ssvateeemeanel oie 
DioegenteGhenys AECLANELCUS, Wes). cicis cevegs focers.o)e' si<uete nouns) see 
DL OGeENTCREDYS TVaAGCENACUS © sis. «, oils sao) a1 of sie lekeletenaneoLciene 
ELECEEONANEUNSS OU. tate cisicys oietn ensiein orshereneehskotegs eae nena orere 
Gonichthys tenuiculus ...... ahene\ sta aes odoh akapeiohaneneaeReneee 5 
lsheigjaatin BNI0 oho Gobo oooh coon OD OUD OO GD OSC OOO aDOOS 
ishiefejaaivin EheideNewlin oonpogooooadoo dco gDdC KO oCONODDORN 
HY GOPHUMAPFOXUMUM,o2.\c c<\,5,0<48 © ebatedorege.a) ate evel slat aporedcten ctere 
HY GOPAUMP LECT NVALAET DT 5 oc. exetietencte tol afoxohegershauel « \sirenenetemeaieye ss 
TOWOLNA FATA she ccio1ees fale Zojanee (oleajayen eevee oo) sues 2. 01s eheneye toneeks 
My CEOPHUMPAUROLACCENAGUIN lersicteieeiensielsielchel oerololenenoneretene 
My CEODRUM WLEPAU LUM Xe averse (sss wie sacar osama spetisney ake sieeene 
PrOLOmyYCLOpnum) CLOCKETI (clcus!s) cislcustenaiaicietersaetereialolcrs oie : 
SymbDOlopROTrUSnCaLll FORM CASTS) \ystowaisrcteicicnetenaisiai=tetel says 
farletonbeania  Crenul aris: ccc wire east erenienen cue reves oneke oe 

Synodontoidei 
Synodontidae 

SHARC SyI)5 cogoco0nnbo occ cucu d OUD O DOO CC O0aOOOOD 
Gadiformes 

Bregmacerotidae 
BECGMACCHOS ASDPiselelelelele/cheleleiohenolsi-Relalslelstehhel-Nelt-lekouell-leic 

Merlucciidae 
Merlucerus PEOGUCEUS) . cieisis)/sicieie ele cha siolisl shotehel Mevenekene aia 

Moridae 
PRYSTCUIUS {SPP is) exe <)<\ere, 40 fate! o opel ol etonete eemaaNek cnekel atch Motels 

ution clo) Db as Fa Re OE REC RCT RO PCIE Oc Oo GOs Sean Gm Oat 
OPNVas AE OLMES. ..«, oy Aieyewerisi 41 es os coy Ss eplayey'stepey ok ac Valence RR sus) ont caste sees 

Bythitidae 
Brosmophysis marginata ........ Sheiehahet oie! exer enoncnelon enone 

CarapiGae {2 ye spcrene ecek ccs veh orlevovas oy cbenenes exter ec tener adel acl shel «Je 'euauetanomeneke 
Ophidiidae 

Chi Tarae ayo rtm lemala/ <3) stator ol clictey ehaaofexahe: © endive ckatel acumen 
ejalgbifohWeral feral) sjsISzlS Gor Soo UOC DUO oudom ec Bone oe PES 

Batracoidiformes 
Batracoididae 
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POR NCHEMYS SPP =) Were ol oven ete a a) o's) oulel ars" cl.eliai «| atlas aberalichin chal ohana eke 
Lophiiformes 
COR at OPA SH tee aiersiene aia: oracivel cife) oe) eel Hel oaniatenche kevebaRcd ese Pobeiola/ Stoke toke tomes, st 
Gobiesociformes 

CObNeESOCH AAG! Tatas cle « Ritteta oo bo sltevehe <i 6c. o wiles aie = Gus o/ohe SRN ceeee 
Beloniformes 

BXOCOGtHICa CE tus etaete<teeeteha 0s lis wcelene aieris Savane vee wicehiere are wlisiienere) hehe 
Scomberesocidae 

COVOLT ADIT SM SAI Ga sereeve@ are 21. 0) stale. ~ yni of oe oleie © 0) EMO ONS 
Atheriniformes 
WED Sr MAGa eS Hae s< 5) atete-2gG-S 0 SiS Sm Bier oh ay S arley arc: aild) &1 op epee NETS 

Lampriformes 
TrachipPES UCAS 7 <M lala Coelevone, «) @ miavera i, Srelareapiole aateNlma ate ete. 

Beryciformes 
Melamphaidae 

Melampiaes [SPPiswmele cielo) +) =e) seokehonelod hole) Neat oneneA nen ene el oes 
POEOMLE FAalsSODie & ates ll & apie: 5.5) rae (ayo iar) of esay Gar opias'ay RAN ORES 
SICOPCLOD CTY XR HODUS EUS Miare, seis) oie olle}/e) siiajies si cyerel ce enemen sb srekenens 
Scope! ogaGus Di SPPNOSUSIMS «,/o< s « cis) 01s! = vio oi sheds eiedetane 

Syngnathiformes 
Macroramphosidae 

MacrorampnOsSus  OLACTAD SE totais. s\ aos) lc 1c sie ehemstcnenetelaleneiace 
Syngnathidae 

DY NGFMAGCIUSI SPP ie iclcnc: oleae) henelie bel shenciiohelelickch hone hea euch ooh ons 
Scorpaeniformes 
Cottoidei 

COW PAC Se rateral aFopedarats. 6, rep exit (onreiray ay retiastataiascayiesse ya, fostorio lap oa qteseear to suet enene 
COE CUGAC wie cra s) ato arav anianat oop aren eh aa a, 0) <4 oy oh) 51 95) op aya aiceu ol een Aone RCE MORS 

SCOEPACHLCRENYS MALMOLACUS, , > - eis: siekebekekchs lets syaeeseone 6 <) 
CYCTLOPECTIGAC . a)cahs,w «5 '5:'s si e.or cies) elo  oshonedeneyereuaachs  kabeteteia tote ye< 
Hexagrammidae., or arc 5 dish ssa oie sim S =) bv aj'e) rei Sa oe) austere OhaRebeeee he ches 

OXY LEDTUSYPLCEUS ” cilsinic isiayenci sein ace vevers) che snereveln made oot 
ZaAnHOLEP1 Sie SPP ix, ois: ieiaiwite tals: oils; oe, aiste lini ose (ore Ch mee eR RAO =O 

Scorpaenoidei 
SCOEPASMTAAC: [aw 6) s1e1ee,.0 ss wiel si sfeuchere oi 6 eels wh eiciee 560k eer evens 

Si COEPACNA ESPPiei mojetal elo) oferstelielierer = kelclevohel iil cloketeten tenekener oh aten 
SCDaASECS TS Pp ame lee ol r+) > enone) nekeveletekch fokeKehe (ofototekoesebevene ya ers 
SCDaSEOLODUS SPP is. wes ciel cloned aiel sus) eke) eieLouclevol hicleiencnencd men cee 

Triglidae 
PFLONOtUuS SPP is << 46.6 s s.0 wo chebehs AeveisBebole evekeuslekoneiete ens) © 

Perciformes 
BIENNTOLAEGL face tue cl dita: 6 eilel-e. 0,16, i's: 01.0: eekoWabel ahete -cyedebelehenehesshelaiele: «<6 

Bathymaster races ois, isis sis cteieve oa ie istislie w ePeis'-o ef'e' eh sitercenane everett aie 
Blenniidae 

Hy PSODKCNNLUS. (SPP %s i, seks. 0.6 «9.0, 6) a4) a6) oo. 0) «ahaha o ePeveeenenelate 
ClimMddae’ pci crepstesceaterets e's Sival a) advan ox ohiag. o7 aure;_eyveh.ostay-6)-ey'0) 6; ake ROVON SY Sea er RRS 

Gobioidei 
GODT AAC: vary crey ais oie 4 ceieo- ie 5 onede% ei to's: opel eis/ sisi si'ete ee) o18-s eee ae 

Icosteoidei 
Icosteidae 

RCEOSECCUS WACNLOMAEL. CUS: (5 « se S's tad aslo eva eects tek iokey «0 2 
Labroidei 
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Thal alicia Srwercev peyote ra eve euctieia, on oncteicuravlevsusjeven ober ebever make eecnoneneneNeke sce s 200 
Pomacener dae! sis ssieke so scevelsie = sic. cyarsisl euse sieile] si ensee)el alan eteneravens 200 

ERTOMLS jOUNCED PLAS mass <\l aie) «Fel elenstol/ol hole h che) re) yehonere 201 
Mugiloidei 

Mugilidae 
MIST. ISOs mreysiss ster ese oo sce cre’ oe ec) viel eh ouster oncietey =) shousnor et orem 202 

Percoidei 
INDCCSMUUCIS no GOSa deseo sooo s oso oben oc oo e sos tse sono 655k 203 
Bramidae 

igneeie! SJNV0 coangoaboo po ao CDS ODDO ODOKHoOOUDOOODO BOON 203 

Carancaidia Ca am aioe sneneieten she cuemet te ene cialico sie svic) se cichouey et here chal onteh on 203 
SGI OIEAR INS aod pop oe 5 66006 DOIG OO bolo Commo CO Oe 203 
seraioila Halal! feocsoscococuoocopodogahomosobandS 204 
PEACHUEUS = SYMMCEENCUS) tict-Cons) si clese steteie)cvehsiieis csi sotetey sere 204 

Coryphaenidae 
Going) IMiljyowiestwis ccoaocacdococccogonDeoabOOOeOE 207 

(OVretAGEV=) Siolola pole 6 CL BIG OLE OIOIS Cle SEBNETG GO. Ce Gi oe oon cit orators 207 
HavemUaeiGia Cumeyswenel wor hel cneles cr rei ice or ehel close hebenewels clone) sone s RoNekeworene co. 6. 208 
Kyphosidae 

(Galsaasliley anlepaceiGr Ge oOo OU 00 Oo UOC GS SEO POS 208 
Medi aliinas Call BORMT ClISITS) «.) itsis, oiete sete) ora ol eter eters) ie) ets 208 

Malacanthidae 
CAWKOUAET US Mp TeUNCCS mass <)eteiei« ofele) es seo shed oie caer hexonehers 208 

SOU ACTH AC ak casey Shonenstate: ois} ohaverlslawelioiict oie, micllel sterols steratenetereteicuers ters 209 
SersicamilclaCur- wea enencdenewenncielcr lek stone toner ciel ictencner ero) ouciions: oTononoholorenene 210 

Scombroidei 
GempyAlGaeS: ware) nent ooielicn teen ool tet) or oi =) «) of olicnc i oh oie) a10\ = oe ai eiel tet! s 20s 
SCOm GLA ACS «crore Hence ore wets) shat are ccc: s!cl oficley eo 6 5,0) os) oie o banelel ates 2a 

SardanicCl winters Smell sol etevene ciel els) chotere! stele) chohese?~oncvore «(es 212 
SveoineVaie 9/ ZfeeyMmiewis” wae Bob Clee Ca CLC BuO ee cis BO ac 212 

MIs Hays 1 LAS wae) op trav tra foj etolfevte, of silo) aie: siustiolce: acl alley © laicreletelauerates eve ist che Pals} 
Sphyraenoidei 

Sphyraenidae 
SpaMmicasinel Giese! ooaccocodc0bo0d Gono D 00D DODO OC 23 

Stromateoidei 
Centrolophidae 

HCUCHEDY S MLOCK IMIG OID is otal at eto lle o olelot ele) Nene onenerel aretlele 214 
HOME UG AGS swevou ape nenel ctete\ielioiay <1 chs: 10) ayo aMetor Otto one} ekons! skenenew shone “ohedereroneleuehe 215 
Stromateidae 

izteyopa tills? Guile] Oe Soe como acdo cooUeduoo Sic OOOe 216 
Tetragonuridae 

TEETAGONULUS sCUVE OTe s oo) ois o oie Mer eel ieee! o) ole! seers 216 
Trachinoidei 

ChVvaSMOGONMEANGAC Ws cilsisile se leis) oe stele ai oo shecelone fie elenelelle this ceteris PAA) 
WANOSCOD AAAS wo mae cists oi) soysi © oo che o)lolelelenapalelonelsiswehaNey ove tairel 206 PANT) 

Bileuronect VEOLMES uo. day aia eanoreariteid-oid ato chloe aie aie oi wid eget EN bie aed Zag) 
Pleuronectoidei 

Bothidae 
BOECHUSMSPPremaeieieleke ol oheleielonshercuetaienol Neel elelcior oN -ellel. sel Netcom 218 

Paralichthyidae 
CLERAFLCHERYS 4SPPp « © <srei eis cusketone ol erent ict aioncue: stele ietet ale ievele 218 
CLrEenarrenenysS LLAGL TES 2 crs jotencieyicn« © etoile ols clexetelct karate 220 
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Citharichthys Yoh atolal(c [bk Re hemes HORN Ren Rae eon AR REARS AeA 
ECNERArUCKENYS (SEI GMACUS) Ho sictelet ss seis © oleate thes eh de ele eke 
Crenaricnehys XaAanENOSE TOMA te. cclevsisre ais oc) oneve. ey shel lenwhe 
Etropus spp. . 

Hippoglossina 
ecoceree eee eee eee eee ee eee eee we we ee woe ee ee 

SPD icnsie ok ousiiote vol forostehetsnancehswe scover cue ke onctaiteleye 
Hi ppoglosSina (SCOMACA << sole s'selers oo eles op 0.000 ates wiselere 
PAGAL CRED YS SDP.) ie aicsele siete, 6-074 6) ere teva en ee or ay ARON on OO 
Paramnentnys Call LOEni Cus ccon.5 6's yale oe siele eee ete 
Syacium ovale coocereree eee eee eee eee wm ee em we ee ee eee ee ee 

MY SELCUEYS AULOUE DUS) ccpsye\oys) choseievena ais «eos eke, evens res © tee 
Pleuronectidae 

Glyptocephalus Fa CHINUS eel tevene coal ha etel eo EC ees 
Hy PSOPSCEEARGUECUTA CAM releleleretoeiateticienetenekorenierercretaicne 

TEV ODSCEEA CxT IAS axe tove..d) ower sia ent tare te, eels! oetelieks vovede lomere Oh ere 
MiCROSCOMUS) PACT ET CUS. cis. ouesiaereleveroisiie Srometane: 3) oneal 
PAGODIMVEVSIAV.E CUMUS otetehcione e¥esi conch sieke loner oiersheretenonekereie rer orcic 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 

SDD ie) iors wrens chester sc eucyacks steko crouch stere 
COCNOSUS Bove. seneroy Siena, cua) oe oy seonevousieonclore 
GECUTFCTIS oie 66) dens ae steravceva suencne! Sieverenee 

BUEECTAy porate tao Ore are ae Oe oe 
VERE CARS ee oten pelousts leyoorte She ese ens 5 

PSECELKCHEh YS Mel aANOSENCEUS 3220s Cees ae eee 
Soleoidei 

Cynoglossidae 
Symphurus spp. 

Disintegrated fish larva 
Unidentified fish larva 

eoceceteoeee eos eee eee eee eee eee ee eee eee 

cece ee eee ee eee eee ee ee ee ee eee eee ee ee 

cocereoereeoe eee eee eee ee eee eee eee eee eee 
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