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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 1984. It is the twenty-fourth report in a series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 918 stations was 
occupied during 8 monthly multivessel cruises over the survey area, 
which extended from Pt. Reyes,California to Rosario Bay, 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 135 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 
computer data base. 

INTRODUCTION 

This report, the twenty-fourth 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 1984. 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. 

Hydrographic data from 1984 CalCOFI surveys have been 
published by Scripps Institution of Oceanography (Univ. of Calif., 
SIO, 1984 a-d; 1985). All available original records for 1984 
were subjected to an extensive verification and editing process to 
produce this CalCOFI ichthyoplankton data report. This, with 
previous (Ambrose et al., 1987a-c; 1988a-d; Sandknop et al., 
1987a,b; 1988a-d; Stevens et al., 1987a-c; 1988a,b; Sumida et al., 
1987a,b; 1988a-c) 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 is 
modified when 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 1984, the eight CalCOFI cruises occupied stations during 
portions of all months from January through July and during 
October. The total of 918 stations included in this data base was 
occupied on 8 cruises, with an average of 115 stations per cruise 
(range 70-158). The station pattern covered in 1984 began at line 
60, Pt. Reyes, California, and extended south to line 110, Rosario 
Bay, Mexico. The entire pattern was covered on Cruises 8401, 8404, 
8407, and 8410. Cruises 8402 and 8403 combined covered the whole 

area as did Cruises 8405 and 8406. The offshore extent of the 
coverage was to station 100 (ca. 200-300 miles offshore) on all 
cruises with two exceptions: on Cruise 8404 coverage of lines 60 
through 73.3 extended only to station 70 (ca. 80-180 miles 

offshore) and on Cruise 8410 coverage of lines 63.3, 66.7, 70.0 

and 76.7 ended with station 80 (ca. 120-220 miles offshore). 
(Figures 1-9, Table 1). 

Beginning in 1981 we changed our designation of ordinal 
survey lines (those ending in "3" and "7") to an exact decimal 
notation. Thus, lines 63,67,73,77 etc. were changed to 63.3, 66.7, 
73.3, 76.7 etc. to indicate accurately the spacing between cardinal 
lines (those ending with "0"). Scripps Institution of Oceanography 
continues to use the original designation for ordinal lines as 
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reflected in Figures 2-9 and in their data reports (Univ. of 
Calif., SIO, 1984a-d; 1985) .! 

Two vessels were employed on 1984 survey cruises: the David 
Starr Jordan of NMFS, and the New Horizon of SIO. Both vessels 
participated in Cruises 8401, 8404, 8407 and 8410. Cruises 8402 
and 8406 were conducted on the New Horizon and Cruises 8403 and 
8405 on the David Starr Jordan. (Univ. of Calif., SIO, 1984 a-d; 
1985). 

SAMPLING GEAR AND METHODS 

In 1978, the standard 1-m ring net with towing bridle was 
replaced by a bridle-free "bongo" net. The bongo frame (McGowan and 
Brown, 1966; Smith and Richardson, 1977) consists of a pair of 
circular frames connected to a central axle which is horizontal to 
the towing wire and attached to it by a clamp. The axle is free to 
rotate so that the mouth openings are vertical during the tow. The 
standard CalCOFI version of the bongo net has 71 cm diameter frames 
and net material constructed of nylon mesh. Each net consists of a 
cylindrical section ca. 146 cm long, a truncated conical section 
ca. 161 cm long, and a detachable cod end. The starboard net, from 
which the standard sample is taken,is constructed of 0.505 mm mesh. 
The sample from the port side is used for other purposes; the mesh 
size is either 0.505 mm or 0.333 mm depending on requirements. The 
cod end of each net is constructed of 0.333 mm mesh. 

The standard tow in 1984 was an oblique haul to ca. 210 m 
depth (to 15 m from the bottom in shallow areas) designed to filter 
a constant amount of water per depth interval (ca. 2 m?/m of depth) 
over the vertical range of most ichthyoplankters. Hauls were made 
at a ship speed of 1.5-2.0 knots and were initiated by clamping the 

'CalCOFI lines (Figure 9) 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). 
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net to the towing cable above the 34 kg terminal weight suspended 
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 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 nets were 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, 
SPFI, 1953; and Kramer et al., 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. Some 
samples were fractioned into aliquots using a Folsom plankton 
splitter (McEwen et al., 1954) prior to the sorting. Criteria for 
fractioning were: 1) samples taken at a distance greater than 200 
nautical miles from shore were not fractioned, 2) samples taken 
closer than 200 miles from shore and containing 25 ml or less of 
plankton were not fractioned, and 3) samples taken closer than 200 
miles from shore and containing more than 25 ml of plankton were 
fractioned to 50% of their original volume (J.R. Thrailkill, pers. 
comm.). Aliquot percentages for fractioned samples from 1984 are 
listed in Table 1 under the "Percent Sorted" column; 41% of the 
samples collected in 1984 were fractioned. 

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. If 
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 
\Y/ 

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 
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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 1984. 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 done 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 135 taxa was identified for 
1984: 90 to species, 22 to genus, 18 to family, and 5 to order or 
suborder. In 1981 four species of Sciaenidae were identified for 
the first time: Cheilotrema saturnum, Genyonemus lineatus, Roncador 
stearnsii, and Seriphus politus. Another sciaenid, Atractoscion 
nobilis, was identified for the first time in CalCOFI samples in 
1984, as was the anotopterid, Anotopterus pharao. In 1984 all 
larvae of Citharichthys were identified to species, whereas in 
1951-1953 and 1961-1981 only large specimens of C. stigmaeus were 
identified to species (Sumida et al., 1987a; Ambrose et al., 
1988d) . 

Other identification caveats are as follows: 

Engraulis mordax - some nearshore samples of small E. mordax may 
contain other anchovy genera which could not be 
differentiated. 

Bathylagus spp. - includes small and/or disintegrated specimens 
of Bathylagus or Leuroglossus stilbius. 

Lampanyctus regalis - underrepresented because of inability to 
differentiate small larvae (<5 mm) from those of other 
Lampanyctus species; counts may include other species of this 
large and complex genus. 



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

Blennioidei - this category includes members of northern 
stichaeioid families and true blennioids (other ' than 
Hypsoblennius spp.) in the southern part of the pattern. 

COMPUTER ENTRY AND EDITING 

Each taxon listed 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 entered by 
cruise and station, along with pertinent station and tow data, into 
the VAX 11/780 computer at the University of California, San Diego, 
Computing Center. After entries were completed for the entire 
year, print-out listings of taxa and counts at each station were 
compared with the original data sheets to eliminate keypunch 
errors. Next, data in the file were cross-checked with data in an 
existing file that 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. All station and tow data were checked by 
comparing these sources. 

A listing of each taxon by station (Table 4) was 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 
41.4% of all fish larvae taken on CalCOFI cruises during 1984 and 
were 2.5 times more abundant than the lightfish species, 
Vinciguerria lucetia, the next ranking taxon with 16.5% of the 
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total larvae; northern anchovy ranked second in frequency of 
occurrence while V. lucetia ranked third (Tables 2, 3). The 
myctophid Protomyctophum crockeri ranked first in frequency of 
occurrence but only ninth in abundance with 1.4% of the total 
larvae. Pacific hake, Merluccius productus, ranked third in 
abundance with 9.6% of total larvae, and i7th in incidence. 
Sebastes spp. ranked fourth in both abundance (5.0% of total 
larvae) and incidence. Fifth, sixth and seventh in numbers of 
larvae were a myctophid, Stenobrachius leucopsarus (4.3%), the 
deep-sea smelt Leuroglossus stilbius (4.0%), and another myctophid 
Triphoturus mexicanus (2.6%). These ranked 6th, 9th and 5th 
respectively in numbers of occurrences. The last three of the ten 
most abundant taxa were a deep-sea smelt Bathylagus ochotensis 
(1.9%), the myctophid Protomyctophum crockeri noted above (1.4%) 
and the bristlemouth Cyclothone spp. (1.1%). These ranked 7th, 1st 
and 8th in occurrence. The 10 most abundant taxa included 88% of 
all the larvae collected during CalCOFI cruises in 1984. The 
remaining 12% was distributed among 125 other taxa plus the 
disintegrated and unidentified categories. Of the top 10, 7 are 
midwater taxa, 2 are coastal demersal taxa, and 1 is a coastal 
pelagic species. 

EXPLANATION OF TABLES 

Table 1 - This table lists by cruise the pertinent station and tow 
data for 1984: 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—S))re 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: JD, David Starr 
Jordan; NH, New Horizon. 

Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1984 in ranked order. 



Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1984 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 month. 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 
1984. Taxa are listed in the same order as in Table 4. 

Table 6 - List of stations with multiple occupancies in one month 
during 1984. 
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI 

cruises in 1964. 

Rank Taxon Occurrences 

1 Protomyctophum crockeri 347) 
2 Engraulis mordax 314 
3. Vinciguerria lucetia 287 
4 Sebastes spp. 284 
5 Triphoturus mexicanus 256 
6 Stenobrachius leucopsarus 238 
7 Bathylagus ochotensis LE)S) 

8 Cyclothone spp. 190 
9 Leuroglossus stilbius 187 

10 Disintegrated fish larva 168 
11 Symbolophorus californiensis 140 
12 Sternoptychidae 183}9 
13 Lampanyctus spp. 13 '5 
14 Lampanyctus ritteri 134 
15 Diogenichthys atlanticus LAT 
16 Ceratoscopelus townsendi IRS 
17 Merluccius productus Iai 
17 Myctophidae sEatal 
19 Diaphus spp. 74 
20 Unidentified fish larva 69 
21 Melamphaes spp. 68 
22 Chauliodus macouni 67 
23 Bathylagus wesethi 64 
24 Lestidiops ringens 61 
24 Diogenichthys laternatus 61 
26 Trachurus symmetricus 60 
27 Bathylagus pacificus 46 
28 Citharichthys stigmaeus 41 
29 Tarletonbeania crenularis 40 
30 Sebastes paucispinis 35 
31 Microstoma microstoma 33 
32 Icichthys lockingtoni 3/2 
32 Stomias atriventer 32 
34 Diogenichthys spp. 27 
34 Citharichthys sordidus 27) 
36 Bathylagus spp. 26 
37 YTetragonurus cuvieri 25 
37 Genyonemus lineatus 25 
39 Idiacanthus antrostomus 24 
40 Myctophum nitidulum 22 
41 Cottidae 21 
42 Trachipteridae 20 
43 Hygophum reinhardtii 19 
43 Gobiidae 19 
45 Cololabis saira 7) 
45 Nansenia candida Ly 
45 Scomber japonicus LY) 
45 Electrona rissoi Wy) 
45 Danaphos oculatus 17 

=)// 



TABLE 2. (Cont. >) 

Taxon 

Sardinops sagax 
Parophrys vetulus 
Lampanyctus regalis 
Sebastolobus spp. 
Clinidae 
Argentina sialis 

Oxyjulis californica 
Gonichthys tenuiculus 
Hypsoblennius spp. 
Paralichthys californicus 
Aristostomias scintillans 
Lyopsetta exilis 

Scopelogadus bispinosus 
Bathylagus milleri 
Notolepis risso 
Rosenblattichthys volucris 
Paralepididae 
Notolychnus valdiviae 
Scopelarchus spp. 
Chromis punctipinnis 
Hygophum atratum 

Chiasmodontidae 
Scopelosaurus spp. 
Exocoetidae 
Pleuronichthys verticalis 
Ichthyococcus spp. 
Microstomus pacificus 
Glyptocephalus zachirus 
Citharichthys spp. 
Ceratioidei 
Loweina rara 
Lampadena urophaos 
Stomiiformes 
Poromitra spp. 
Sebastes aurora 
Notosccpelus resplendens 
Atherinidae 
Scorpaenichthys marmoratus 
Zaniolepis spp. 
Sebastes jordani 
Gonostomatidae 
Serranidae 
Vinciguerria poweriae 
Seriphus politus 
Sphyreena argentea 

Xystreurys liolepis 
Hygophum spp. 

Oxylebius pictus 
Pieuronichthys ritteri 
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TABLE (Conte) 

Taxon 

Brosmophycis marginata 

Macrouridae 
Pleuronichthys decurrens 
Citharichthys xanthostigma 
Semicossyphus pulcher 
Hippoglossina stomata 
Anguilliformes 
Agonidae 
Benthalbella dentata 
Etrumeus acuminatus 
Icosteus aenigmaticus 
Ophidiiformes 
Scopeloberyx robustus 

Halichoeres spp. 
Macroramphosus gracilis 
Peprilus simillimus 
Valenciennellus stellatus 
Blennioidei 
Gobiesocidae 
Gerreidae 
Pleuronichthys coenosus 
Syngnathus spp. 
Gempylidae 
Sebastes macdonaldi 
Bathophilus spp. 
Psettichthys melanostictus 
Bolinichthys spp. 
Anotopterus pharao 

Chilara taylori 
Scorpaena spp. 

Lepidopus xantusi 
Tactostoma macropus 

Hypsopsetta guttulata 

Lepidopsetta bilineata 
Haemulidae 
Sebastes levis 
Ophidion scrippsae 
Atractoscion nobilis 
Synodus spp. 

DS) 
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
Cruises in 1984. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 

Rank Taxon Count 

i Engraulis mordax 126817 
2 Vinciguerria lucetia 50716 
3 Merluccius productus 29328 
4 Sebastes spp. 153456 
5 Stenobrachius leucopsarus 13143 

6 Leuroglossus stilbius 12343 
7 Triphoturus mexicanus 8004 
8 Bathylagus ochotensis 5687 
9 Protomyctophum crockeri 4410 
10 Cyclothone spp. 3307 
ial Diaphus spp. 2316 
162 Disintegrated fish larva 1968 
13 Trachurus symmetricus 1849 
14 Lampanyctus ritteri 1746 
5 Symbolophorus californiensis HSS 
16 Ceratoscopelus townsendi iyfsial 
il Lampanyctus spp. SW 

18 Myctophidae V525 
if) Sternoptychidae 1425 
20 Sardinops sagax LAWS} 
Dal Diogenichthys laternatus WAS 
22 Genyonemus lineatus 1249 
23 Diogenichthys atlanticus 1210 
24 Bathylagus wesethi 1139 
25 Bathylagus pacificus 838 
26 Unidentified fish larva 704 
27 Scomber japonicus 630 
28 Citharichthys stigmaeus 576 
29 Chauliodus macouni 57/3 
30 Tarletonbeania crenularis 556 
Sil Melamphaes spp. 554 
Bw Sebastes paucispinis 545 
333} Lestidiops ringens 541 
34 Bathylagus spp. 491 
35 Oxyjulis californica 486 
36 Parophrys vetulus 415 

377 Citharichthys sordidus 394 
38 Diogenichthys spp. Sie 
318) Icichthys lockingtoni 360 
40 Cottidae 355 
41 Tetragonurus cuvieri 316 
42 Gobiidae 314 
43 Nansenia candida 305 
44 Stomias atriventer 287 
45 Microstoma microstoma 247 
46 Hypsoblennius spp. 242 
47 Clinidae 200 
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TABLE 3. (Cont =) 

Taxon 

Danaphos oculatus 

Trachipteridae 
Chromis punctipinnis 
Paralichthys californicus 
Idiacanthus antrostomus 
Lampanyctus regalis 
Pleuronichthys verticalis 
Electrona rissoi 
Aygophum reinhardtii 
Sebastolobus spp. 
Sebastes jordani 
Myctophum nitidulum 
Cololabis saira 
Bathylagus milleri 
Citharichthys spp. 
Lampadena urophaos 
Microstomus pacificus 
Lyopsetta exilis 
Argentina sialis 
Gerreidae 
Notolepis risso 
Gonichthys tenuiculus 
Seriphus politus 
Glyptocephalus zachirus 
Aristostomias scintillans 
Scopelogadus bispinosus 
Notolychnus valdiviae 
Paralepididae 
Scopelarchus spp. 
Exocoetidae 
Serranidae 
Scorpaenichthys marmoratus 
Rosenblattichthys volucris 
Sebastes aurora 
Pleuronichthys ritteri 
Chiasmodontidae 
Ceratioidei 
Hygophum atratum 
Notoscopelus resplendens 
Scopelosaurus spp. 
Icosteus aenigmaticus 
Poromitra spp. 
Ichthyococcus spp. 
Etrumeus acuminatus 
Loweina rara 
Stomiiformes 
Sphyraena argentea 
Semicossyphus pulcher 
Zaniolepis spp. 
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TABLE 3. (COME) 

Taxon 

Xystreurys liolepis 
Vinciguerria poweriae 
Pleuronichthys decurrens 

Atherinidae 
Oxylebius pictus 
Brosmophycis marginata 
Gonostomatidae 
Blennioidei 
Agonidae 
Hippoglossina stomata 
Citharichthys xanthostigma 
Syngnathus spp. 

Valenciennellus stellatus 
Anguilliformes 
Sebastes macdonaldi 
Pleuronichthys coenosus 

Hygophum spp. 

Tactostoma macropus 

Peprilus simillimus 
Benthalbella dentata 

Macrouridae 
Scopeloberyx robustus 
Macroramphosus gracilis 

Hypsopsetta guttulata 
Synodus spp. 

Gempylidae 
Gobiesocidae 
Ophidiiformes 
Lepidopsetta bilineata 
Scorpaena spp. 
Atractoscion nobilis 
Chilara taylori 

Psettichthys melanostictus 
Halichoeres spp. 
Lepidopus xantusi 
Bolinichthys spp. 

Anotopterus pharao 

Bathophilus spp. 
Sebastes levis 
Ophidion scrippsae 
Haemulidae 

Total 
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(cont. ) 

TABLE 4. 
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(cont. ) 

TABLE 4. 

Myctophidae (cont. ) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Protomyctophum crockeri_(cont.) == 

SEP. OcT. NOV. DEC. 

AUG. 

JUNE JULY 

MAY 

APR. 

FEB. 
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(cont. ) 

TABLE 4. 
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(cont.) 

TABLE 4. 
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(cont. ) 

TABLE 4. 
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(cont. ) 
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TABLE 6. List of stations which were occupied twice in one month 
during 1984. 

Station Month 

Y3oe 50.0 10 
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Sreeimlsiiepavatw Shee cae acuconaene Hecate cheleketeteronctone: cietotanonere 66 6.6.0005 75 
Gonostomatidae .......... SPoenoteneraie taney cteten skeleianenet eters eneher et ake aS 

(Gieil(yel oy v=) E35 GOO ODOO OD OOOO LU OO ODDO OUDO00000 o-oc 76 
DanapnOSVOCULACUS «ac elotehetexchele/oretel Meteneterene tel ot hereNer >) ols 78 
CHEERY OCOCCUSESPP s aicle -lererolotorchonetelic ole elie toneretel otelaletete!«! 011s 78 
Valenciennel lus), Stel latus... <u «icles ao clel ele eleven ctere« 5c 78 
MInCIQUuerrd ay TUCCET Ay «ais atale sleleiotehe tone) oe el eter siererer ere <L «1 a 78 
VNC GUE Ia SDOWEE LAC» ei aisieie <1) so) slotetela ators “55 6 so eee 81 

SECTNOPLYGCMEGAC! joc 6 cic love 6) 01016 016 sieis eos AG RGtO ND GOR OO G, RiCNOECES 81 
Stomiatoidea 
Chauliodontidae 

CGhaulvodus| MACOUNT | <:< «<4. »stels stele SicheiehelenemeteseNetats o1 5 83 
Idiacanthidae 

TdiacanthusyantrosStomus| 2 cles «el <!es Talaraperavetenent«) 6. 84 
Malacosteidae 

APIS-LOSCOMMASTSCINECIITTANS .a0 «00 «6 +, 260 6 95° Baio CRO 85 
Melanostomiidae 

BacChophadus eSpp «(2.6 +) <<. ceaprayay oaltay = eeietey opemanerarapeiane sie 85 
TactostomayymaCTOpus: \« «+= +) ole ©) =) <1*\4) 2) «) +) s/eleis) s/o) elenelele 85 

Stomiidae 
SLOMLAS Jal EVGNELET. ai<) a. « o:6).0, este et evelel «ae tere SO LOO ODI 85 

Myctophiformes 
Alepisauroidei 

Anotopteridae 
ANOLEOPECLUS [DNATAO paveveiahe, cvefetehel a) ol tele ey e)e ele ve) « soon U 86 
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Paraliepididaey ./.5.5% 2% ais ievers al ahtevial oWeteteretertetes cular ovelel slots tereticnetenete 86 
LESCTGLIOPS) FINGENS) wi cieisis:c-<isiaie oo sieieie)s 0) #/eis,s) ohelsietajeieys 86 
NOtolepiS FisSSO se «ice cielers « «10 Biel onafolia toate levcieret hate cvetotene 87 

Chloropthalmoidei 
Notosudidae 

SCOpe lOSauTuUSMSPDPiew cicicic occ) efelotelorencherci sie cl cieroicichotenetenene 88 
Scopelarchidae 

Benthal beLlaxdentCacad ire ives eter el) sboretereveveta oc cl el sielotetievenaile 88 
Rosenblattichthys volucris ...... C0 OM ao TE OoSiog CaS 88 
SCOpelaTChusTSPPrmicie > ciclciciciele ons POOOCO UOOO MOO bO6.0.0 89 

Myctophoidei 
My ctophidae®) co...<.s.. «cise « Saheliny stale! ctetslie enelshatatetelieierelsie a) stenetatemene 89 
Lampanyctinae 

BOLINTCHERYS (SPPiew jevase wie ce << bye. to SMe Reetemetenctel otatte: s Verenerer eae 91 
Ceratoscopelus (EOWNSENGH Ware < tiehae cicrs siete sc eletere vie eve 91 
DT ABIUS FSP Plow oiersiste vole wate folie Srev'e tee arateWebebche. eevee erate arava 92 
LAampadenal UEO PNAS c..cctele «c's os @ «| stahelololc\s stator chore cteletene 93 
HAMDPDANY. CEUSHSP Pio serereie eveiocitei'e ole: cilehoneheyiche) ei eletelolete ois) «1 94 
Lampanyctus regalis ...... So Sood Socoac GUO od Q0obds 96 
LAMPAMY. CLUS -EUGECIE. wreisie ole ciel atolecaterete creole cite eich tele e-<) 96 
NoOtolycnnus; Vail Gi Vlae). o/c. sa eercie eoe ce oe ele ee Cslare 98 
Notoscopelus resplendens ..... A010 O10 D.00 OO Od)0.G010 0.00 98 
Stenobrachius, TeEuUCOpSArus?h: icine 6 ste eiete cele eiele eee os 99 
Triphoturus mexicanus ........ PO On OR CROLL Ou.0 101 

Myctophinae 
Diogenichnehys, Sppi.. «6. «<= * AOL. D OOo. Eo os home 104 
Diogenichthys: ablanti Cus) <<. asia iele Sele vie eee aie ste ie ss 105 
Diogenichthys Taternatus .ic.< letae sale ele cee a<ie shee 6:8 106 
EIGCEFONATIUSSON, ics steteeie soit SRO OOO CO oOo OOS 107 
CGonichehys; COnUICUTUS. «<< tmeerale esteem Oe etetereiciers ae 108 
HY GODRUM SPPisa «@ <\c ciclere, « sheietoere sielelotelleXcueveletelohotelieterel el ciel 108 
Hygophum atratum ...... sletesets: ©i6) sie ss: atele eveleterene Boson 108 
HygGOphum FEINHALGEDA. <s,sisceteve sine 4.8 sicie: o ekeretele a eee 109 
Loweina rara...... sileleshayeueleksy sis) era hse enero te 5 CLO kOe Os bacnc 109 
My ctophum, ni tidalums o «sais ccc 6 atoeteee es ere oie ese eee sh cre 109 
Protomyctophum crockeri ......... 50s: a ateletel eave Saeeve ts 110 
Symbolophorus, Cali forniensiSe ys see. ie crc eie ele wc 3's a3 
Tarletonbeania crenularis ........ syale eteeietete te tee es 115 

Synodontoidei 
Synodontidae 

SYNOGUSISPP = «cio cieliere lel ererencis TOUOD OO COCO D OOD h0006,00C U5 
Gadiformes 

Merlucciidae 
Merlucei us, PrOdGUuCtUS’ a «os sis « Aevereeie aaa aioli et ote eee eka) ec a5 

MAGE OUPLGAAG) 6d) cis ac ovate es. d Grouse are etare ts belie: syria. ollie te sella erenette ene P17 
Ophidiiformes ..... avelfotelsiehehenetic Sakepere ciate oheveucka ioverehobencieneionetere Sue hayre aay) 

Bythitidae 

BFOSMOPRY CLS) MAG INACA lo; evarere)ctel ohchetae eye) evetetel ete) areretal ars ay / 
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Ophidiidae 
Chitlaray taylors <i. .\e' Pvorevaieteteiolciaietelsteistataleletelatcreterere 118 
OpATATONYSCEUPPSAG areletelalolelelclotelelerelalotelelalcls!ofole ec ielele rate 118 

Lophiiformes 
Ceratiloiders 2c sees bine o's eh atetotata lalotelotarsialalalalelclclatotoleiolererererenerers 118 
Gobiesociformes 

GobieESoctdael Gio oeleielcle elelolersle rs stohetatatotetekaNevevekeNeheneWelioVetotodctene 118 
Beloniformes 

EXOCOCE1GaG sees siete BS o5c 000 nf F00Gc obo COD OnOoC ORO OSOOOBOS 118 
Scomberesocidae 

COVOVADISFHSATTA whois ols ele le tn ole sales okelatorcrotenetotel s sieferetove (c 119 
Atheriniformes 

(Nea Ven sais en 0 EVEL OO. 5 Gi CaO a OOOO, OOIO.0 CxO 10.0. 0.010.000, OD OOO.O.Or 119 
Lampriformes 

PrACHEPCOSTHGAC Were sere letelercterciers Vovels, evs (veleleere!evatlatenalatalerotecerareyete 119 
Beryciformes 

Melamphaidae 
MET AMPNAGSESPP ait elelotela cloletel ol el cl sleet et el lal efolalclalel ste’ sfcleteiets 120 
RElROP MUS ELEN GO OU UOC DOU COU DUD UGE OU OOO DODO Com 127 
SCOPCTODE YX FODUSEUS “tere oiciolo oleloleelevererciotsie ce ete te) ole w2a 
SCOpPeLOGadUS -DTSPINOSUS).).ha cele cleo eres oro ere ele) ake oreo oc 122 

Syngnathi formes 
Macroramphosidae 

MaACrLOLaAMpnOsSUsS |GraCil 1S feicle cia cis o/cilolelaisis eiaiele o are eer 122 
Syngnathidae 

Sy NgGnacChususpplemciee > cicictoieietetelelcieicisiche chetelcieloterstoceretel ore 122 
Scorpaeni formes 
Cottoidei 

AGONIdae os st sts Hah tetctttel Ahcttetcre ce cle tee ee Sere Siete 6 122 
COCEMAGC 55.5% occ oa1sie e001 ROcoo Oops HOODOO bee Oo OU UOSOR CIO 22 

Scorpacnichthys’ MarmOratus .)s'. <c« = «s's.s's ss ese so sere 123 
Hexagrammidae 

OxVTEDIUS HPUCCUSE este cio.cloteleians 51 ejeye @) ene ie eke lenene er erer ol one 123 
Zaniolepis SPP (= sis s\</s%=\e1s1e scr) loxs.< eusers, 0 5 Sooo Cc Go DOF 123 

Scorpaenoidei 
Scorpaenidae 

SCOLDACNAISDP = Cobetolotel ololocllotols ctotererovsvetererate ete or eretere thc <''= 123 
SCDaSCES SPP. cielo ores DOGOODODOC OOOO DOOD RO OOO OOS 124 
DEVAS TCOSMAULOLA Hetetatclatetetatels) ciate ave stele atata) octet eet ete’ sate) ole 126 
sebastes JOrdani ...< «+s SEES EGO SO OUO DOE DOI 6 126 
SCDASCESPLEVTS Molt ter clo clot cl ctor ct oe! chet ol olicl cetera are st rere otters L27 
SODaSCeS MaCdONal GT. s\cts «ve 1s.) 0.0) «oie eye ates cere mee eee ee 127 
SEDASCCS PAUCTS PINES * as: o/s) s,s: ehe¥e,'0) «ol syene © eieuelenerareier ee 127 
Sebastolobus) SPpie. sic sc sors « = coe esis cies we cemeee © sees 128 

Perciformes 
Blennioidei + ao tte Kets sfateliotetctetehate alia etetehat ar otatets eratetaien ere oetelia iar eic)/« 128 

Blenniidae 
BY PSODLENAIUS (SPP. *..s)etarelel erevetel terete steretol eve cicletets) eles se 128 
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Page 

GUATTCAG felekelsietslsie, « Sta onoe on aiets"elicheus tafe eieteiels (vate etal ainas aeomets 128 
Gobioidei 

GelyiiskrS Gacqboudntrocdoesoodopoobo cose Meebo sgoncess Seoc 129 
Icosteoidei 

Icosteidae 
TCOSECUS AGNI OMACT CUS) avereicicisyolclelelel sie cic. s\ =) olalcienepele -64 129 

Labroidei 
Labridae 

HaliChoeres) SPP isin. « & e1s) ,0)0.er0.0,.0%.0 aGan ooduc co0a07 56 129 
OX Va UETSHCATT FOENICA) jajereeteiai os cie.che' 6.0) ia, sycbete] si speiaieieke 129 
Semicossyphus pulcher ........ ecoonud OO Or nid 5084 130 

Pomacentridae 
ChHEOMESMPUNCEL PEIN S ec rcveleie) cue lojejeye. eisis) s1s\es) 0 = ekey a aeerenens 130 

Percoidei 
Carangidae 

Trachurus symmetricus ...... Se Gado tocnouan sects S65 130 
GOTT SN Clae we icccieie- ceed oreo faxes shuocoduocadtoocsamooroace eveletale 132 
HA emp AACr custelepa ei ote clesers oleic. <)ere.atere.6) ere Pon OG moO DOS Bc 5 Bee 132 
Sciaenidae 

ALTACEOSCION MODIS | 2.5 «0 sjajskeie lekohelee/ sie) eieicl oi0\(e\\epsieeelaie 132 
GSnYONOMUS =. PINCACUS® »<:0, c1ajcretckslevelel shoreietoreueys sleieisueyene. «6 132 
Serer jecvlsetics Go snn ac omeuoue ooo docouoO oe eac oe 132 

SErranilGdae: cys. cateie:cicis se oie eiateltetneletela! ©) (elis)ieiaall= [all eietelsiol elated ate 13S 
Scombroidei 

Gempylidae ........ SPollarerevenclenelehetoncccr cheney cl eiereloleie) ctchorekoncrenenenels 133 
Scombridae 

SCOMDO Tia] AOM CUS a eral ay eye 2) |= alae. e,0).0) efnie\ls, «0 etayerehatielots 133 
Trichiuridae 

HE DIGODUSEXANECUSAT: 165. «. <./sc/ops).8i0,6.0,6),0ye, 16,0) 6.6) 6.0.6) 6 ase oe 133 
Sphyraenoidei 

Sphyraenidae 
SPRYEACRA APGONCEA 5... «6 «0.016 <5 o\s)eis aie oes si'sifei.a:eransleumiions 133 

Stromateoidei 
Centrolophidae 

TEMCHENYSPLOCKINGLOMIT: cieie cles «10 isle aie o1s)0 6 6) « sie eeneneeee 134 
Stromateidae 

Pepeliuses Pmt 2) 1MUS wa ccoralepatess ay «cuore auoreke Gieteysuare.cleeas' 0 134 
Tetragonuridae 

TELETAGONUTUS CUVTEOLI, <<. sc 'vs.s\4.016, 0: aieisteheteleleleyelebeveratels: ss 134 
Trachinoidei 

ChiasmodOntsGae wa «soc s.0,0,00.08,6,010,8 Sis coho KScekeuexeielciatatersteisie..cie 135 
Pleuronectiformes 
Pleuronectoidei 

Paralichthyidae 
Citharichthys, spp...» <<». AO OSORIO nS 135 
CLERarichehys: SOTGIGUS ise s.6 0s, o:5)6\0;0:0.8,4 sie sauie eee 136 
Citharichthys Stigmaeus sivas oe. sews eae s sieveysv avis 136 
Citharichthys xanthostigma, .. «omic ce selaodmme eee 137 
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Hippoglossina stomata .... 
Paralichthys californicus 
Xystreurys liolepis ...... 

Pleuronectidae 
Glyptocephalus zachirus .. 
Hypsopsetta guttulata .... 
Lepidopsetta bilineata ... 
LYOPSECCCa CXTITS) <oicc 6 sees 
Microstomus pacificus .... 
Parophrys vetulus ........ 
Pleuronichthys coenosus .. 
Pleuronichthys decurrens . 
Pleuronichthys ritteri ... 
Pleuronichthys verticalis 
Psettichthys melanostictus 

Disintegrated fish larva ..... SPIE © 
Unidentifved fish darva f10. . ss. eas 
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CalCOFI Ichthyoplankton Data Reports 

Ambrose Din Aw, Row Lb. (Charter, iH.siG. Moser, sand Cs JR. ‘Santos 

Methot. 1987. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations survey 
cruises in 1951. U.S. Dep. Commer., NOAA Tech. Memo., NOAA- 

TM-NMFS-SWFC-79, 196 p. 

Sandknop, E. Mo, R..L..Charter, H..G. Moser,and di.) D. Ryan) 1987. 
Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1952. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-80, 207 p. 

Stevens, E. G., R. L. Charter, H. G. Moser, and M. S. Busby. 1987. 

Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1953. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-81, 186 p. 

Sumi dayepeayer eee Ch alst-er) eH miG ae MOSe sand eb els SNOW SnELO Sia 
Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1954. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-82, 207 p. 

Ambrose; Di. FAs, R.) ae Charter, sH. iG. (Moser, Vand “GC. Ro santos 

Methot. 1987. Ichthyoplankton and station data for 
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cruises in 1955. U.S. Dep. Commer., NOAA Tech. Memo., NOAA- 
TM-NMFS-SWFC-83, 185 p. 

Stevens, E. G., R. L. Charter, H. G. Moser, and M. S. Busby. 1987. 

Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1956. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-84, 189 p. 

Sumida, Bs Va; oR. b=, Charter; Hi. Gea Moser, and! DaeIh» Snow.) «2987 < 

Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1957. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-85, 225 p. 

Sandknop, E. M., R. L. Charter, H. G. Moser, and J. D. Ryan. 1987. 

Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1958. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-86, 248 p. 

SceVens,, HeiGes, Re lu Charrmter,) Hi Ga Moser, and M: S. Busby.) 1987. 

Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1959. U.S. 
Dep. Commer., NOAA Tech. Memo., NOAA-TM-NMFS-SWFC-87, 273 p. 
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