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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 1972. It is the twentieth report in a_ series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1205 stations was 
occupied during six monthly multivessel cruises over the survey 
area which extended from the California-Oregon border to Cabo San 
Lucas, Mexico, and seaward to several hundred miles. The data 
are listed in a 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 185 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 twentieth of a series, provides 
ichthyoplankton and associated station and tow data from 
California Cooperative Oceanic Fisheries Investigations (CalCOFT) 
joint biological-oceanographic survey cruises conducted in 1972. 
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. 

Some data resulting from CalCOFI surveys in 1972 have been 
published... Hydrographic ddta (Univ. of Caliv£é., (SiO, 42980, ' 1982, 
1985) were presented in standard formats. Distributional maps of 
larvae of 2 taxa taken on CalCOFI surveys during 1972 areé 
presented in the CalCOFI atlas series: rockfish (Sebastes spp.), 
Ahlstrom et al., 1978; and northern anchovy (Engraulis mordax), 
Hewitt, 1980. 

A computer data base for eggs and larvae of sardine and 

anchovy, for larvae of Pacific hake (Merluccius productus), jack 
mackerel (Trachurus symmetricus) and Pacific mackerel (Scomber 
japonicus), and for eggs of Pacific saury (Cololabis saira) 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 1972 were subjected to an extensive 
verification and editing process to produce this report. This 
and previous (Ambrose et al., 1987a,b,c; 1988a,b; Sandknop et 

ALS, L98v7apbs WoOssarb er Stevenstet tial selosvanbacry — lO e8e8a) bi 

Sumida et al., 1987a,b; 1988a,b) and 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 1972, six CalCOFI survey cruises were conducted from 
January through November. Cruise 7202 in February was a joint 
U.S.-U.S.S.R. cooperative cruise with the Soviet vessel Alba 
sampling lines 40-77 (Figure 4). Two cruises in late spring and 
early fall (Cruises 7205 and 7210) covered an extended pattern 

designed to collect data across the California Current from 45°N 
EO! eZiOS INI However, data from stations north of line 40 and 

extended offshore lines are not included in this’ report. They 
will be incorported into the data base at a later time and 
published as a separate data report. A total of 1205 stations 
included in this data base was occupied with an average of 201 
stations per cruise (range 133-336). Coverage of the survey 
station pattern varied among cruises with the most extensive 
occurring in February, April-early June, and September-November 
(Figures 1-8, Table 1). The area off northern California (lines 



40-57) waS covered on all cruises except those in January and 
March. Coverage off central California (lines 60-77) was more 
consistent with all major lines occupied except in cruises 7205 
and 7210 during which only two cardinal lines were surveyed. The 
area between Pt. Conception, California and Pt. San Juanico, Baja 
California (lines 80-137) was surveyed on all cruises (only 
cardinal lines were occupied in cruises 7205 and 7210). The area 
off southern Baja California (lines 140-157) was surveyed on 

three cruises (7202, 7205, 7210). Coverage extended seaward to 

station 140 (approximately 400-500 miles offshore) on a few lines 
in cruises 7205 and 7210, but typically did not extend beyond 
station 90 (approximately 160-260 miles offshore) on other 
cruises. 

Four vessels were employed on these cruises: the David 
Starr Jordan of NMFS, the Alexander Agassiz of SIO, the Alaska of 

CDFG, and the Alba of the Soviet Union. Two to four vessels 

participated on each cruise with the David Starr Jordan and 
Alexander Agassiz being used on all six (Table 1; Univ. of 
Calate Sno," 1980. 1982, 1965). 

After 1969, CalCOFI surveys were made on a triennial basis. 
These began in 1972 and continued every 3 years (1975, 1978, 
1981, 1984) until 1985 when annual surveys were resumed. 

SAMPLING GEAR AND METHODS 

During 1972, a i1-m diameter ring net was used on all 
cruises; the net was similar to that used on previous’ surveys 
except the fabric was 0.505 mm nylon mesh instead of silk bolting 
eloth= (Smith; 1974). ~The cod end was constructed of 0.333, mm 
nylon mesh. The frame 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 mouth of each net to measure volume of water filtered (see 

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

lcalcoFI lines (Figure 9) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 
Cape. iSan hucas!, = Baga Calitornira ~ (line. 57). 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). 



The standard tow in 1972 was an oblique haul to ca. 210 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 
weight about 10-15 m below the surface. The net was lowered to 
ca. 210 m depth by paying out 300 m of wire over a 6 minute 
period, (35 mi ef depth/min=)., After fishing, ab -depth} )fonerso 
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 
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, 
SPRI 1953" sand Kramer et all.;) 1972) Sorting involved the 
removal of ichthyoplankton from the sample and identification and 
separation of: eggs and larvae of Pacific sardine and northern 
anchovy; larvae of Pacific hake; and eggs of Pacific saury. 
Usually, each sample was sorted completely; however, in 1972, 
some of the samples from two of the six cruises were fractioned 
into aliquots using a Folsom plankton splitter (McEwen et al., 
1954) prior to sorting. Samples collected in Cruise 7202 by the 
Soviet research vessel Alba were fractioned to 50% of the 
original volume. Samples from Cruise 7207 were fractioned to a 
25% aliquot if the sample was collected within 200 miles from the 
coast and its original volume exceeded 25 ml (J. R. Thrailkill, 
pers. comm.). Aliquot percentages for fractioned samples’ from 
1972 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. De 
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: 

SHF = 10 D 
V 

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 

WS RYO” GIO JD) 

where R = total number of revolutions of the current 

meter during the haul 

a = area (m*) 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 1972. 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 183 taxa was identified 
for 1972, with 10S taken to species, 32 to genus,736" to “family, 
and 7 to order or suborder. In 1972, some taxonomic groups were 

identified for the first time. These included larvae of the 
bathylagid species Bathylagus longirostris, the gonostomatids 
Danaphos oculatus and Valenciennellus' stellatus, and the 
myctophid Bolinichthys species. Larvae in the families 
Scopelarchidae and Nomeidae were identified to genus or species. 
Five species of rockfish in the Sebastes group were identified: 
Se aurora, SS. jyordani, “S.. levis, SS. macdonaldi,~ and Se 
paucispinis. Also, the trichiurid Lepidopus xantusi was 
identified. 

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. 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 some cases, identifications of a 
taxon were inconsistent among cruises in a year. These records 
were made equitable by lumping to the higher taxonomic category 
to avoid biases that could result in quantitative misinter- 
pretation. 

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 1972 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. 

Engraulis mordax - some nearshore samples of small E. mordax 
may contain other anchovy genera which 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 spp. - includes small and/or disintegrated specimens 
of Bathylagus or Leuroglossus stilbius. 

Bathylychnops exilis - specimen checked. 

Dolichopteryx longipes - specimen checked. 

6 



Stomiiformes - all specimens checked and identified to family, 
genus or species; residuals are small, poorly preserved or 
unavailable specimens. 

Cyclothone spp. - tentative and sporadic identifications to 
species were lumped to genus. 

Vinciguerria lucetia - specimens taken seaward of station 100 
checked for misidentification of V. poweriae; some V. 
poweriae may remain in these samples because small larvae 
of the two species could not be differentiated; sporadic 
identification of V. poweriae began in 1961. 

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

Bathophilus spp. - all specimens checked. 

Tactostoma macropus - all specimens checked. 

Paralepididae - all specimens examined and identified to species; 
residuals are small, poorly preserved or unavailable 
specimens, except specimens south of line 150 which are an 
unidentified Lestidiops-like form. 

Scopelarchus spp. - tentative and sporadic identifications to 
species lumped to genus. 

Lampanyctus spp. - tentative and sporadic identifications to 
species lumped to genus. 

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. 

Triphoturus mexicanus - specimens seaward of station 100 checked 
for misidentification of T. nigrescens. 

Diogenichthys atlanticus - all specimens at margins of range 
checked. 

Diogenichthys laternatus - all specimens at margins of range 
checked. 

Hygophum spp. - all specimens reidentified to species; residuals 
are small, poorly preserved or unavailable specimens. 

Hygophum atratum - all specimens checked. 

Hygophum reinhardtii - all specimens checked. 



Bregmaceros spp. - tentative and sporadic identifications to 
species lumped to genus. 

Physiculus spp. - specimen checked. 

Ophidiiformes - this category did not exist originally and 
unidentified larvae of this order, including a type referred 
to as "Zoarcidae", were originally placed in the "blenny" 
category. 

Chilara taylori - all specimens checked. 

Ophidion scrippsae - all specimens checked. 

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. 

Anoplopoma fimbria - specimen checked. 

Cottidae - all specimens checked. 

Oxylebius pictus - all specimens checked. 

Zaniolepis spp. - all specimens checked. 

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. 

Microdesmidae - specimens checked. 

Labridae - all specimens originally identified to family were 
reexamined and assigned to genus (Halichoeres spp.) or 
species (Oxyjulis californica); residuals are of an 
unidentified southern form. 

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

Howella brodiei - all specimens checked; some originally 
identified as Apogonidae; in this report we list H. brodiei 
in the family Apogonidae for convenience, recognizing that 
its systematic affinities are not resolved. 

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



Seriola lalandi - specimens checked. 

Haemulidae - tentative identification to genus lumped to family. 

Medialuna californiensis - all specimens checked. 

Caulolatilus princeps - specimen 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 in some 
cases reassigned. 

Nomeidae - all specimens checked and identified to species. 

Pleuronectiformes - all specimens of this category were examined 
and reidentified; residuals are small, poorly preserved or 
unavailable specimens. 

Bothidae - all specimens examined and most reassigned to various 
paralichthyid genera. 

Bothus spp. - specimens checked. 

Citharichthys spp. - all larvae identified to species were lumped 
to genus except C. stigmaeus; category includes larvae of 
Etropus spp. 

Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm; 
smaller larvae are in Citharichthys spp. 

Paralichthys californicus - all specimens examined. 

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

Glyptocephalus zachirus - all specimens examined. 

Isopsetta isolepis - specimens checked. 

Lepidopsetta bilineata - all specimens examined. 

Microstomus pacificus - all specimens examined. 

Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species. 

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; 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 
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 were conducted 
concurrently with editing procedures and provided cross-checks 
that allowed correction of errors. 

SPECIES SUMMARY 

Larvae of northern anchovy (Engraulis mordax) represented 

43.7% of all fish larvae taken on CalCOFI cruises during 1972 and 
numbered over three times as many as Pacific hake, Merluccius 
productus, the next most abundant taxon with 13.0% of the total 
larvae (Tables 2, 3). Northern anchovy also ranked first in 

incidence; Pacific hake ranked 8th. The next most abundant group 
was the rockfish genus Sebastes spp. with 8.1% of the total, 
followed by the gonostomatid Vinciguerria lucetia with 5.9%; they 
ranked 2nd and 10th respectively in incidence. The deepsea smelt 
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Leuroglossus stilbius ranked 5th in abundance (4.7%) and 4th in 
occurrence. The myctophid Stenobrachius leucopsarus and another 

deepsea smelt, Bathylagus ochotensis, ranked 6th (4.6%) and 7th 

(3.1%) in number, and 6th and 7th in occurrence. The final three 
taxa in the top 10 collected in 1972 were the myctophid species 
Triphoturus mexicanus with 2.0%, Tarletonbeania crenularis with 
1.9%, and Diogenichthys laternatus with 1.5% of total larvae. 
These 10 taxa contributed 88.6% to the total number of larvae 
collected in 1972; the remaining 11.4% was distributed among 173 
taxa plus the disintegrated and unidentified categories. The top 
10 taxa comprised two coastal demersal species or groups, one 

coastal pelagic species, and seven midwater species. 

EXPLANATION OF TABLES 

Table 1 - This table lists by cruise the pertinent station and 
tow data for 1972, 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 2-8). 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: AB, 
Alba; AL, Alaska; AX, Alexander Agassiz; JID, David 
Starr Jordan’ 

Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1972 in ranked order. 

Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1972 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 

Table 4 - 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 
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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. 

Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1972 to 

1981. Taxa are listed in the same order as in Table 4. 

Table 6 - List of stations with multiple occupancies in one month 
during 1972. 
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tows are indicated by a dot; circles designate 
hydrographic stations, and diamonds STD record- 
ings. Figures 2, 3, and 5-8 were modified from 
chants Sn Univ... (of — (Calact yas DOlee @loe0) mmeloe oy, 
1985) to include only those stations listed in 
Table 1 of this report. 
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TABLE 2. 

Rank 

WOANADUBWNFE- 

Pooled occurrences of fish larvae 

Grulses: ain b97 25 

Taxon 

Engraulis mordax 
Sebastes spp. 
Protomyctophum crockeri 
Leuroglossus stilbius 
Tarletonbeania crenularis 
Stenobrachius leucopsarus 
Bathylagus ochotensis 
Merluccius productus 

Lampanyctus spp. 

Vinciguerria lucetia 
Disintegrated fish larva 
Citharichthys spp. 
Unidentified fish larva 
Melamphaes spp. 
Triphoturus mexicanus 
Sternoptychidae 
Diogenichthys laternatus 
Lampanyctus ritteri 
Bathylagus wesethi 
Icichthys lockingtoni 
Sebastes paucispinis 
Cyclothone spp. 
Chauliodus macouni 
Myctophidae 
Bathylagus spp. 
Hygophum atratum 
Stomias atriventer 
Trachurus symmetricus 
Diaphus spp. 
Symbolophorus californiensis 
Bathylagus pacificus 
Citharichthys stigmaeus 
Sebastes jordani 
Gobiidae 
Lestidiops ringens 
Diogenichthys atlanticus 
Ceratoscopelus townsendi 
Sebastolobus spp. 
Sciaenidae 
Trachipteridae 
Lyopsetta exilis 
Argentina sialis 
Parophrys vetulus 
Danaphos oculatus 
Gonichthys tenuiculus 
Diplophos taenia 
Nansenia candida 
Nansenia crassa 

54 

taken during CalCOFI 

Occurrences 

548 
509 
388 
387 
S177 
356 
345 
305 
281 
PIA 
258 
227 
222. 
219 
218 
2107} 
201 
187 
164 
140 
140 
130 
123 
123 
ital 



TABLE 2. 

Rank 

(Gone...) 

Taxon 

Paralichthys californicus 
Bregmaceros spp. 

Microstoma microstoma 
Paralepididae 
Cololabis saira 
Clinidae 
Cottidae 

Sardinops sagax 
Anguilliformes 
Idiacanthus antrostomus 
Lampanyctus regalis 
Scopelarchus spp. 
Scopelogadus bispinosus 
Myctophum aurolaternatum 
Pleuronichthys verticalis 
Oxyjulis californica 
Serranidae 
Symphurus spp. 
Macrouridae 
Sebastes aurora 
Agonidae 
Microstomus pacificus 
Hippoglossina stomata 
Hypsoblennius spp. 
Hexagrammidae 
Scopelarchoides nicholsi 
Chiasmodontidae 
Gempylidae 
Poromitra spp. 
Glyptocephalus zachirus 
Electrona rissoi 
Rosenblattichthys volucris 
Sebastes macdonaldi 
Moridae 
Cyclopteridae 
Protomyctophum thompsoni 
Lampadena urophaos 
Bathylagus milleri 
Myctophum nitidulum 
Tetragonurus cuvieri 
Scorpaenichthys marmoratus 
Sebastes levis 
Icosteus aenigmaticus 
Cubiceps pauciradiatus 
Hygophum reinhardtii 
Scopelosaurus spp. 
Synodus spp. 
Peprilus simillimus 
Bolinichthys spp. 
Bathophilus spp. 

55 

Occurrences 



TABLE 2. (cont.) 

Rank Taxon Occurrences 

3S Notolepis risso 10 
39 Labridae 10 

101 Ophidiiformes 9 
101 Halichoeres spp. 9 
101 Notoscopelus resplendens 9 
101 Blennioidei 9 

105 Pleuronectiformes 8 
105 Pleuronichthys decurrens 8 
105 Psettichthys melanostictus 8 
105 Stomiiformes 8 

105 Pleuronichthys ritteri 8 
105 Bothus spp. 8 
105 Valenciennellus stellatus 8 
ie? Ichthyococcus spp. if 
a2 Brosmophycis marginata i 
HED Brama spp. iT} 
2 Ophidion scrippsae 7 
Las? Notolychnus valdiviae 7 
a2 Gonostomatidae 7, 
var Lepidopus xantusi 7 
ne) Prionotus spp. 6 
aS Ceratioidei 6 
IS Aulopus spp. 6 
71S Coryphaena hippurus 6 
119 Benthosema pterota 6 

119 Platichthys stellatus 6 
1S Benthalbella dentata 6 
19 Zaniolepis spp. 6 
27 Osmeridae 5 
127 Xystreurys liolepis 5 
a7 Psenes pellucidus 5 
L27 Syacium ovale 5 
127 Psenes sio 5 
L27 Tactostoma macropus 5 
127 Aristostomias scintillans 5 
134 Etrumeus acuminatus 4 
134 Auxis spp. 4 
134 Microgadus proximus 4 
134 Carangidae 4 
134 Sarda chiliensis 4 
139 Chilara taylori 3 
139 Scomber japonicus 3 
39 Lepidopsetta bilineata 3 
LS9 Scorpaena spp. 3 

18 Pleuronichthys coenosus 3 
s9 Atherinidae 3 

139 Isopsetta isolepis 3 
139 Oxylebius pictus 3 
147 Gobiesocidae 2 

147 Pomacentridae 2 
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TABLE 2. 

Rank 

147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
162 
162 
162 
162 
162 
162 
162 
162 
162 
162 
162 
162 

(Cont >) 

Taxon 

Syngnathus spp. 

Stemonosudis macrura 
Howella brodiei 
Hygophum spp. 

Eutaeniophoridae 
Scorpaenidae 
Chromis punctipinnis 
Thunnus albacares 
Carapidae 
Medialuna californiensis 
Mugil spp. 
Myctophiformes 
Loweina rara 
Macroramphosus gracilis 
Albula vulpes 
Lophiidae 
Uranoscopidae 
Antennariidae 
Gadidae 
Anoplopoma fimbria 
Eustomias spp. 
Oxyporhamphus micropterus 
Evermannellidae 
Bathylagus longirostris 
Gerreidae 
Hypsopsetta guttulata 
Haemulidae 
Caulolatilus princeps 
Physiculus spp. 
Microdesmidae 
Bathymasteridae 

Dolichopteryx longipes 
Seriola lalandi 
Bothidae 
Cyclopsetta spp. 
Vinciguerria poweriae 
Bathylychnops exilis 

5) 1 

Occurrences 

PRR RRP RRP RRP PRP RRP RP RP PP PRP RP PRP RP ENnNNNNNNNNYNNNN YD 



TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1972. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 

Rank Taxon Count 

1 Engraulis mordax 22352 

2 Merluccius productus 81087 
3 Sebastes spp. 50567 
4 Vinciguerria lucetia 36959 
5 Leuroglossus stilbius 29313 
6 Stenobrachius leucopsarus 28905 
fl Bathylagus ochotensis 19039 
8 Triphoturus mexicanus 12396 
9 Tarletonbeania crenularis WATS 
10 Diogenichthys laternatus 9477 
Nal Bathylagus wesethi 4228 
182 Trachurus symmetricus DALAL 
a} Protomyctophum crockeri 395 
14 Sebastes jordani 3541 
15 Sebastes paucispinis 3375 
16 Citharichthys spp. 3362 
167 Lampanyctus spp. 3078 
18 Diaphus spp. 2643 
19 Lampanyctus ritteri 2394 
20 Unidentified fish larva 2385 
2a Disintegrated fish larva 2169 
D2 Hygophum atratum Paes 
23 Bathylagus spp. 2052 
24 Cyclothone spp. 1638 
25 Icichthys lockingtoni 1376 
26 Sternoptychidae 1375 
27 Melamphaes spp. 1310 
28 Symbolophorus californiensis 1294 
29 Bathylagus pacificus 1109 
30 Sardinops sagax 1100 
Syl Parophrys vetulus 1020 
32 Chauliodus macouni O72 
33 Sciaenidae 961 
34 Myctophidae 957 
35 Ceratoscopelus townsendi 927 
36 Nansenia candida 841 
37 Sebastolobus spp. 822 
38 Stomias atriventer 699 
39 Diogenichthys atlanticus 680 
40 Citharichthys stigmaeus 641 
41 Gobiidae 612 

42 Argentina sialis 565 
43 Diplophos taenia 523 
44 Bregmaceros spp. 500 

45 Lyopsetta exilis 470 
46 Synodus spp. 454 
47 Serranidae 429 
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TABLES. (Cont ) 

Rank Taxon 

48 Lestidiops ringens 
49 Gonichthys tenuiculus 
50 Cottidae 
51 Clinidae 
52 Paralichthys californicus 
53 Symphurus spp. 
53 Lampanyctus regalis 
55 Danaphos oculatus 
56 Trachipteridae 
5y/ Paralepididae 

58 Myctophum aurolaternatum 

59 Lepidopus xantusi 
60 Sebastes macdonaldi 
61 Oxyjulis californica 
62 Protomyctophum thompsoni 
63 Nansenia crassa 
64 Idiacanthus antrostomus 
65 Cololabis saira 
65 Hypsoblennius spp. 
67 Auxis spp. 
68 Halichoeres spp. 
69 Anguilliformes 

69 Microstoma microstoma 
al Peprilus simillimus 

2 Glyptocephalus zachirus 

Vs Benthosema pterota 
74 Ophidiiformes 

V5 Microstomus pacificus 

76 Sebastes levis 
UY Agonidae 

78 Pleuronichthys verticalis 

72 Sarda chiliensis 
9 Scopelarchus spp. 
81 Lampadena urophaos 
82 Scopelogadus bispinosus 
83 Macrouridae 

84 Psettichthys melanostictus 

84 Scopelarchoides nicholsi 

86 Moridae 
87 Bathylagus milleri 
87 Cyclopteridae 
89 Sebastes aurora 

90 Hexagrammidae 

90 Platichthys stellatus 

92 Blennioidei 

93 Hippoglossina stomata 

94 Notoscopelus resplendens 

95 Cubiceps pauciradiatus 

96 Microgadus proximus 
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TABLE 3. (Cone =) 

Rank Taxon 

97 Gempylidae 
97 Icosteus aenigmaticus 
39 Chiasmodontidae 
100 Bathophilus spp. 
101 Poromitra spp. 
102 Brosmophycis marginata 
OB Tetragonurus cuvieri 
103 Hygophum reinhardtii 
103 Pleuronichthys ritteri 
106 Electrona rissoi 
106 Scorpaenichthys marmoratus 
108 Isopsetta isolepis 
108 Rosenblattichthys volucris 
110 Myctophum nitidulum 
natal Bolinichthys spp. 
aly Osmeridae 

nee Notolepis risso 
a2 Labridae 
EUS Pleuronectiformes 
ES ScopelosauruSs spp. 
navy Ophidion scrippsae 
18 Scorpaena spp. 

IL, Carangidae 
120 Notolychnus valdiviae 
120 Pleuronichthys decurrens 
Aa Psenes pellucidus 
Lal Stomiiformes 
124 Scomber japonicus 
25 Etrumeus acuminatus 
126 Chromis punctipinnis 
126 Tactostoma macropus 
128 Xystreurys liolepis 
129 Benthalbella dentata 
129 Aulopus spp. 
3 Gonostomatidae 
eS 2 Prionotus spp. 
133 Valenciennellus stellatus 
ibs): Bothus spp. 
Was Psenes sio 
136 Zaniolepis spp. 
136 Ceratioidei 
136 Coryphaena hippurus 

136 Brama spp. 
140 Seriola lalandi 
140 Ichthyococcus spp. 

140 Syacium ovale 
140 Chilara taylori 
144 Oxylebius pictus 
144 Aristostomias scintillans 
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TABLE 3. (ekonohe 5 )) 

Taxon 

Atherinidae 
Pleuronichthys coenosus 

Scorpaenidae 
Syngnathus spp. 
Hygophum spp. 

Bathymasteridae 
Pomacentridae 
Carapidae 
Gobiesocidae 
Microdesmidae 
Lepidopsetta bilineata 
Stemonosudis macrura 
Hypsopsetta guttulata 
Howella brodiei 
Medialuna californiensis 
Eutaeniophoridae 
Oxyporhamphus micropterus 
Thunnus albacares 

Gadidae 
Mugil spp. 
Loweina rara 
Myctophiformes 
Lophiidae 
Macroramphosus gracilis 
Physiculus spp. 
Albula vulpes 
Cyclopsetta spp. 
Antennariidae 
Vinciguerria poweriae 
Uranoscopidae 
Anoplopoma fimbria 
Eustomias spp. 
Bathylagus longirostris 
Bothidae 
Evermannellidae 
Dolichopteryx longipes 
Gerreidae 
Bathylychnops exilis 

Caulolatilus princeps 
Haemulidae 

Total 
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TABLE 6. List of stations with two occupancies in one 
month during 1972. 

Station Month 

60.0 52.0 

60.0 55.0 

60.0 60.0 

60.0 65.0 
60.0 70.0 
60.0 80.0 
60.0 90.0 
63.0 52.0 
63.0 55.0 
63.0 60.0 
63.0 65.0 
63.0 70.0 
63.0 80.0 
63.0 90.0 
67.0 50.0 
67.0 55.0 
67.0 60.0 
67.0 65.0 
67.0 70.0 
67.0 80.0 
67.0 90.0 
70.0 53.0 
70.0 60.0 
70.0 65.0 
70.0 70.0 
70.0 80.0 
70.0 90.0 
#330 50.0 
73.0 53.0 
73.0 60.0 
73.0 65.0 
73.0 70.0 
73.0 80.0 
73.0 90.0 
77.0 51.0 
77.0 55.0 
VU oe 60.0 
77.0 65.0 
77.0 70.0 
77.0 80.0 
7750 90.0 WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWwWwWwwWwWWWWwWwwWww 
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Icosteoidei 
Icosteidae 

Heosteus*aeni gmabyeus . .¢cc sep yeh eee et a Ss eons eae 176 
Labroidei 

habridaey eat sec iscres e ite Oo FRAO EOS OOnaIO PIOOREL EGC) c iets ea 176 
HaPvenOCLeS “SPP. 5 wienee sip cis awe ro nwooo Nan adn oon 176 
Onyyulis California. ¢< iis ise hd sicee seed esa seen 176 

Pomacentridae’ 7.2.25. 33% a at eha dh Se eae ai Sis Be He Se ee ap a7, 
Chromis puncti prnnie! treidisa sedi Pees Mek eas i Bf 

Mugiloidei 
Mugilidae 

IMUGIAL SDD ie cic aust eae ieee wn uaa CRG see oRme £5 Ral tes eT 7 
Percoidei 

Apogonidae 
Howell la-BrOdl eb £3.8i ga hb rhor dos Pee? 8808 2—SCTE SET 77 

Bramidae 
lefigetie) EVN Soaga0ogoDnuUD DOG Or) Oa OO OO CECA Ch Oa aC eters Care 178 

Carangidacre 5 Sit b..c co ae se and Sisie + Soe eve Briel On EA Kear very iv: 178 
Serirola Pallandi) See Tawa een Oe RTO TOO ont RES 178 
Trachurus SymmetricusS ‘6... 4s A a ee Ee ce th Dn 178 
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Coryphaenidae 
GomypRaecnarhEPDUTRUS — ssrste.sacee) oeyfonerene- eters cient 180 

SOE AAS mrmepen s emeruens ciara teas toiw eveP USN let lay'i-ei le Mebeay ater Oc Sucheveuel ee 180 
Haemudsidaee iio seis oss, creagele @ sia eioneuetcteiehe cheer cnalclevoneh ote SINC 180 
Kyphosidae 

MEQ Ka Mana CAT TROLL CN SIS Ure, 2 ais Bio is ale © oe WO GE ood Shaohe: 6 180 
Malacanthidae 

CAMMOUAEIONS BOI CEDS © € mo Sakti sus, 5.0 a) 65s oS) 0 oie iaelen so OR 181 
SGMaCMmGaes Joc necccwers 6) syapeuelle si, $6) eee os arco oueees Oc Bie hevictie a camels 181 
Sirsa Cla tsscsvevemeseaisrieacker «Sales ns eels Cacho ROI ee Dee aaa D Betta) lot aes eure 182 

Scombroidei 
CMA AUC AS tae ebarstcle ie ete ctlelone folene everale lel ava-Bs5/6 eles «ea eJae eas miele a 182 
Scombridae 

PNUUSAI SUES IO len mceak oxeviea 6 vape ere isehs) ere enens: 6. Siete) aie. 6 “sce eife-s B fereeucns 183 
EDI NCIMIML TOTIST SS) tsi ae 55 ey aie s oss (e <e, bileliss is oa a @ ees ene sifevoeyohe 183 
SOM Cis AIOMT CLUS) Prevc lel oie « tes eens tale le seo wie Se a, oe aie ee 183 
RUD TAUS VND AaC QIRCS arse) «sic Sees oieus: ojos el us ol) ee Soe te Sete Bie 183 

Trichiuridae 
EBT O MUS WMKAMEUSI Ss: elec ss ele als 202 a lecdre lis ,0, elses oe shone 183 

Stromateoidei 
Centrolophidae 

rev ChnEnySeLOCKINGCONT . 3. seks Zietskers wists els.w oO So Bales ws 184 
Nomeidae 

CUDHECDS PAUCT TAATACUS Byi.0.e s,s 310.6 os Sais. we aus Bleve Ow or 185 
PSCHESH Pel LUCTAUS: Vcens is «oleh sess ches aves ereneueriene Selene ote susie 186 
PSCC Se ST OM wishin es) are: sis) 0) ote w leis © dene Geu ee nehs eievTe Le ey aw SEO Pels yer os 186 

Stromateidae 
RED USS LMT MeL MUS! as iis; /5; < eisvereys oiedens tos ore) aren iene” ohaieneds 186 

Tetragonuridae 
BOCrAGTOMUGUS CUVACIST® 7a stisis, cis) sue. fele tele) ote saeiieiis =) serene eis eke 187 

Trachinoidei 
Shea SMOAOiMe NC ACr.+ soe oa tecewensisiciel ape: etans oie iers a eusvene ssiue'sduewetare ore 187 
WisainecKeeyjomickiG Gougaaancooguc Be eheieiteye enSietonens' ore, aes. sWenonshaneke 187 

PMS UNIEOM SCENE hOISMSS ayia: overt) elesiepelc) 6! «cei elie ietei/e, ovleens) errs NO OOO ASD OO OIG 187 
Pleuronectoidei 

Oi MGA CHM do vetarrs ete cies loys, cuaiist oketlel “ols: cits) sees omtiielten el elise aveiiettejie ale terran 188 
BOEIAUIS GD5 cogagocosso ons S bog o bo OK DOOD Ono SG OOOOS 188 

Paralichthyidae 
CUE AGUCIREMYS! ISPD es . cetote ete oiwie ore © ehetensraiie as) 6 oho selene ori 188 
CHER AEC REMYS USie HOMACIS se rsctoue leo Stale s iclisholene ieievers el eve 191 
COWELOQPSEGEE S[N)0 sooooboscasoso0ssoObO OOS OUDDOOOS 183) 
Hi PPOGLOSS IT Ma” SOMATA terete: oe i6,.0 toys! «)/5) ser) eV vane) Sey 0 “eileseme 193 
Raratncne My Si Cal WROralGUSe cers is )e ess so 's.0 sbsceher siete encore 194 
SWS WSU OV On tre tanen suaietay casheisens et sieteueliai'e Seno istoneors eo foneede sachs 194 
Mysieiauravis, Isvelleesliss Sh oon oon coon mo oouo eb ono coo od iUS)5) 

Pleuronectidae 
GiiiGqnecKes jovewl pies aclalimatis oq ono bo mono too Ondo oon a6 195 
lEHVFOROQOSSGIGER CMleewularcel oooGnooonc oO DODO DOO ODDO UODS 195 

ISBO/DSSE Gel Soule) os NSP A i pioo 0 co G6 OOO is OOD OOo DC 195 
iepidopsecia sbi lt Meatal ye..tel oon sie ceo nstas Oke aiahexe one 195 
OPIS Ee QUOD eT HL INS sev odes ciyer ete) cV ouematets) siete 1.) s(eienc/ovohe eselis elie 196 
WEL CHAOSEOMUIS. JORCHMENCWI Sooaagadesouoanemdoe so ouGTOS 196 
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PAGODVEVS WCC ULUS orctetolalcia! sl elelclel el sllelelalteretNerel = teltel-tetet ai 
PLAEL CRERYS sSteCl LACUS. ite va ee eee oly See eee ties im 6 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 

COCNOSUS  cctai Si cbsieie rea wer stave a intel orev eee 

GECUBIECTIS® « siclc a cles) ove o aiororenctetet ens siete 

TEBE OTs ait Sa! Gieh oss 0 ale) a bY 6s ar ee eee 
VERET CAUTION SLi ce dic ee eee olane 

PSEEERCHENRYS MCLANOSETCEUS cccia gig dhelergiere’e Se we ee ere 
Soleoidei 

Cynoglossidae 
Symphurus spp. 

Disintegrated fish larva 
Unidentified fish larva 

oreeereer eee eee eee ee ee eee eee wee er ereee 

eee erer eee eee eee eee eee eee eee eee eee ee 
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