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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 1955. It is the fifth report in a series that
presents these data for all biological-oceanographic CalCOFI
surveys from 1951 to the present. A total of 1308 stations was
occupied during 9 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 niles. 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 124
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 fifth 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 1955. 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
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encompassed the vertical distribution of sardine eggs and larvae.
Wide-ranging Jjoint 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 1955 have been
published in a number of forms. Hydrographic data (Reid et al.,
1962), =zooplankton volumes (Staff, SPFI, 1956; Thrailkill, 1956;
Smith, 1971) and ichthyoplankton data for selected species
(Ahlstrom and Kramer, 1957) were presented in standard formats.
The latter lists counts for eggs and larvae of sardine and for
larvae of northern anchovy (Engraulis mordax), jack mackerel
(Trachurus symmetricus), Pacific mackerel (Scomber japonicus),
Pacific hake (Merluccius productus), and rockfishes (Sebastes
spp.). Also, length frequencies are listed for larvae of
sardine, anchovy, jack  mackerel and Pacific mackerel.
Distribution maps of larvae of 5 of these taxa taken on CalCOFI
surveys during 1955 are presented in the CalCOFI Atlas series
(Kramer and Ahlstrom, 1968; Ahlstrom, 1969; Kramer, 1970;
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 1955.

A computer data base for eggs and larvae of sardine and
anchovy and for larvae of hake, and the two mackerels was
established in 1969. The development of a data base for other
fish larvae is a complex wundertaking 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 1955 were subjected to an extensive
verification and editing process to produce this report. This,
and previous (Ambrose et al., 1987; Sandknop et al., 1987;
Stevens et al., 1987; Sumida et al., 1987) 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 1955, CalCOFI survey cruises were conducted at monthly
intervals except during August, September and November. A total
of 1308 stations included in this data base was occupied on 9
cruises, with an average of 145 stations per cruise (range of
105~196). 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 1-10; Table



1). The area off northern California (lines 40-57) was not
surveyed. Central California (lines 60-77) waters were covered
by stations occupied in May, June, July, and October. The area
between Pt. Conception, California and Pt. San Juanico, Baja

California (lines 80-137) was surveyed on all cruises. The area
off southern Baja California (lines 140-157) was surveyed in
January, February, March, and December. Coverage extended

seaward to station 100 (approximately 300 miles offshore) on some
lines 1in the main sampling area but typically did noE extend
beyond station 90 (approximately 160-250 miles offshore) ™.

Six vessels were employed on these cruises: the Black
Douglas, of NMFS, and the Crest, Horizon, Paolina T, Spencer F.
Baird and Stranger of SIO. Two to three vessels participated on
each cruise with three being the usual number. The Crest was
used on all cruises except 5510 and 5512 and the Black Douglas on
all but 5501, 5502, and 5506. The other four vessels
participated on a total of 10 cruises (Reid et al., 1962).

SAMPLING GEAR AND METHODS

The standard CalCOFI net 3sed 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.
3m3/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

lcalcorr 1lines (Figure ‘'11) 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).



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
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,
SPFI, 1953 and Kramer et al., 1%972). Zooplankton volumes
(including ichthyoplankton) of samples collected in 1955 are
listed in Staff, SPFI (1956) and presented graphically in
Thrailkill (1956) and Smith (1971).

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 sp%itter (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 1955 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 adgusts 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 mé
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

\

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 (m3) strained
during the haul

V::Roaop

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 1955. Detailed
descrlptlons 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. Ontogenetlc 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, Jjuvenile, or adult stages with overlapping features
(Powles and Markle, 1984). A total of about 122 taxa was
identified for 1955, with 72 taken to species, 22 to genus, 24 to
family, and 4 to order. Some of the developmental series
recognized orlglnally could not be assigned scientific names,
particularly in the Bathylagldae, 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
verlfy, 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 geographlc outliers were
1dent1f1ed employing a series of graphlc summaries and listings.
Examination of geographic outliers proved to be espe01ally
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 1955 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 spp. - all specimens rechecked; residuals are small,
poorly preserved specimens which possibly @ include
Leuroglossus stilbius.



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

Bathophilus spp. - all specimens checked.

Tactostoma macropus - all specimens checked, and identifications
changed to Bathophilus spp.

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

Lampanyctus spp. - tentative and sporadic identifications to
species (mostly descriptive types) lumped to genus;
identification of L. regalis and L. ritteri 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
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.).

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.

Sebastolobus spp. - absence of this category probably results
from misidentification as Sebastes spp.

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.

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

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

Seriola lalandi - all specimens checked.



Gerreidae - larvae of this family and other shorefishes (e.g.,
Haemulidae, Girella nigricans, Mullidae, Priacanthidae)
were not identified and may be in the unidentified fish
larva category or may be misidentified as Sebastes spp.,
Cottidae, etc.

Medialuna californiensis - all specimens checked.
Caulolatilus princeps - all specimens checked.

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

Serranidae - this family is underrepresented and some specimens
may be in the unidentified fish larva category or may have
been misidentified as Sebastes spp.

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 1larva category.

Nomeidae - absence of this family attributed to misidentification
or placement in unidentified fish larva category.

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
species 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 assigned to
H. stomata.

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

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

Glyptocephalus zachirus - all specimens examined.



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 - absence of this species may be
explained by misidentification with other flatfish species
(e.g., Lyopsetta exilis) which we did not reexamine
systematically.

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
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.
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SPECIES SUMMARY

Larvae of northern anchovy (Engraulis mordax) represented
39% of all fish larvae taken on CalCOFI cruises during 1955 and
numbered over twice as many as Pacific hake (Merluccius
productus), the next most abundant species (Tables 2, 3).
Anchovy and hake ranked 2nd and 5th in incidence, respectively.
Larvae of Sebastes spp., a composite of about 70 species of
rockfish, were next most abundant (8% of total) and ranked 1st in

occurrence. These 3 taxa accounted for about 2/3 of all fish
larvae taken in 1955. Leuroglossus stilbius, a deepsea smelt,
ranked 4th in abundance and 3rd 1in occurrence. Larvae of

Sardinops sagax, Pacific sardine, ranked 5th in abundance but
only 12th in occurrence, indicating relatively large sample
sizes. Jack mackerel, Trachurus symmetricus, larvae ranked 6th
in both abundance and incidence. The next most abundant were
three midwater species, a lanternfish (Triphoturus mexicanus), a
lightfish (Vinciguerria lucetia), and another lanternfish
(Stenobrachius Ileucopsarus), ranking 7th, 8th, and 9th,
respectively. Triphoturus ranked 4th in occurrence, Vinciguerria
was 7th, and Stenobrachius 13th. The 10th ranked taxon by
abundance was the sanddab genus Citharichthys composed of
specimens that could not be identified to species because of
small size, poor condition, or variable taxonomic characters.
These 10 top-ranking taxa contributed 87% of all 1larvae taken
during 1955. The remaining 13% was represented by 112 taxa plus
the unidentified and disintegrated categories. Of the 10 taxa, 4
‘'were midwater species, 3 were coastal demersal species or generic
groupings, and 3 were coastal pelagic species.

EXPLANATION OF TABLES

Table 1 - This table 1lists by cruise the pertinent station and
tow data for 1955, 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 2-10). 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 1line. Decimal
fractions were not used in 1955. 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
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Douglas; CR, Crest; HO, Horizon; PT, Paolina T; SB,
Spencer F. Baird; ST, Stranger.

Table 2 - This table lists pooled occurrences of all larval fish
taxa taken during 1955 in ranked order.

Table 3 - This table lists pooled counts of all larval fish taxa
taken during 1955 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 1listing 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 Ccruises. 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 1951 to
1960. Taxa are listed in the same order as in Table 4.
Table 6 - List of stations with multiple occupancies in one month
during 1955.
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Figure 1. Composite arrangement of diagrammatic charts showing
areas sampled on each CalCOFI cruise during 1955.
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TABLE 2. ©Pooled occurrences of fish larvae taken during CalCOFI
cruises in 1955.

Rank Taxon Occurrences
1 Sebastes spp. 637
2 Engraulis mordax 569
3 Leuroglossus stilbius 508
4 Triphoturus mexicanus 475
5 Merluccius productus 439
6 Trachurus symmetricus 369
7 Vinciguerria lucetia 338
8 Protomyctophum crockeri 312
9 Lampanyctus ritteri - 296

10 Bathylagus wesethi 286
11 Diogenichthys laternatus 265
12 Sardinops sagax 255
13 Stenobrachius leucopsarus 251
14 Citharichthys stigmaeus 206
15 Cyclothone spp. 184
16 Melamphaes spp. 166
17 Citharichthys xanthostigma 163
18 Bathylagus ochotensis 162
19 Citharichthys spp. 158
20 Disintegrated fish larva 124
21 Citharichthys fragilis 107
22 Icichthys lockingtoni 105
23 Tarletonbeania crenularis 103
24 Symbolophorus californiensis 102
25 Unidentified fish larva 99
26 Scomber japonicus 93
27 Diogenichthys atlanticus 90
28 Stomias atriventer 87
29 Diaphus spp. 81
29 Argentina sialis 81
31 Paralepididae 80
32 Tetragonurus cuvieri 65
33 Nansenia crassa 61
33 Sciaenidae : 61
35 Myctophidae 60
36 Ceratoscopelus townsendi 58
36 Lampanyctus spp. 58
38 Lyopsetta exilis 57
38 Cottidae 57
38 Labridae : 57
41 Gobiidae 56
41 Citharichthys sordidus 56
43 Cololabis saira 54
44 Parophrys vetulus : 50
45 Chauliodus macouni 49
46 Peprilus simillimus 47
47 Hygophum atratum 43
48 Synodus spp. 41
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TABLE 2.

Rank

48
50
51
52
52
54
54
56
57
58
58
60
60
60
63
64
65
66
66
66
69
69
69
69
73
74
74
74
77
78
78

(cont.)

Taxon

Sternoptychidae
Gonichthys tenuiculus
Scopelarchidae
Ichthyococcus sSpp.
Microstomus pacificus
Pleuronichthys verticalis
Ophidiiformes
Trichiuridae
Chiasmodontidae
Notoscopelus resplendens
Pleuronichthys spp.
Hippoglossina stomata
Microstoma microstoma
Paralichthys californicus
Lampanyctus regalis
Pleuronichthys coenosus
Clinidae

Chilara taylori
Hypsoblennius spp.
Loweina rara

Hygophum reinhardtii
Trachipteridae
Pleuronectiformes
Myctophum nitidulum
Symphurus spp.

Lampadena urophaos
Idiacanthus antrostomus
Agonidae

Nansenia candida
Scopelogadus bispinosus
Syngnathus spp.
Diogenichthys spp.
Hygophum spp.
Brosmophycis marginata
Medialuna californiensis
Glyptocephalus zachirus
Etrumeus acuminatus
Cyclopteridae
Bathophilus spp.
Pleuronichthys decurrens
Anguilliformes

Poromitra spp.
Caulolatilus princeps
Pleuronichthys ritteri
Aristostomias scintillans
Xystreurys liolepis
Zaniolepis spp.
Scorpaenichthys marmoratus
Ophidion scrippsae
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41
37
34
30
30
26
26
25
24
23
23
22
22
22
19
17
15
14
14
14
13
13
13
13
11
10
10
10
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TABLE 2.

Rank

88

99

99

99

99

99

99
105
105
105
105
105
105
111
111
111
111
111
111
111
111
111
111
111
111
111
111

(cont.)

Taxon

Chromis punctipinnis
Sphyraena argentea
Bathylagus spp.
Stomiiformes
Atherinidae
Bregmaceros spp.
Macrouridae

Ophiodon elongatus
Bathylagus pacificus
Seriola lalandi
Scombridae
Macroramphosus gracilis
Brama spp.

Myctophum aurolaternatum
Electrona rissoi
Alepocephalidae
Notolychnus valdiviae
Engraulidae

Bothus spp.
Serranidae

Diplophos taenia
Evermannellidae
Scopelosaurus spp.
Gobiesocidae
Bathylagus milleri
Carapidae
Tetraodontidae
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI
cruises in 1955. Counts are adjusted for percent of
sample sorted and standard haul factor (see text).

Rank Taxon Count
1 Engraulis mordax 139090
2 Merluccius productus 61516
3 Sebastes spp. 27466
4 Leuroglossus stilbius 14793
5 Sardinops sagax 14189
6 Trachurus symmetricus 13269
7 Triphoturus mexicanus ' 12788
8 Vinciquerria lucetia 12641
9 Stenobrachius leucopsarus 7479
10 Citharichthys spp. 7058
11 Diogenichthys laternatus 4715
12 Citharichthys xanthostigma 4280
13 Citharichthys fragilis 3463
14 Bathylagus wesethi 3231
15 Citharichthys stigmaeus 2708
16 Lampanyctus ritteri 2088
17 Scomber japonicus 1958
18 Protomyctophum crockeri 1681
19 Cyclothone spp. 1523
20 Icichthys lockingtoni 1372
21 Bathylagus ochotensis 1295
22 Sciaenidae 1211
23 Diaphus spp. 936
24 Peprilus simillimus 928
25 Argentina sialis , 846
26 _ Tarletonbeania crenularis 842
27 Melamphaes spp. 741
28 Diogenichthys atlanticus 697
29 Synodus spp. 643
30 Symbolophorus californiensis 629
31 Disintegrated fish larva 586
32 Unidentified fish larva 553
33 Labridae 526
34 Lyopsetta exilis 514
35 Tetragonurus cuvieri » 486
36 Ceratoscopelus townsendi 443
37 Cottidae 428
38 Stomias atriventer 418
39 Lampanyctus spp. 388
40 Cololabis saira 352
41 Pleuronichthys verticalis 343
42 Parophrys vetulus 342
43 Paralepididae 317
44 Citharichthys sordidus 312
45 Hygophum atratum 301
46 Nansenia crassa 277
47 Pleuronichthys spp. 266
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TABLE 3. (cont.)

Rank Taxon Count
48 Gobiidae 234
49 Myctophidae 228
50 Paralichthys californicus 217
51 Chauliodus macouni 205
52 Sternoptychidae 183
53 Microstomus pacificus 177
54 Gonichthys tenuiculus 144
55 Pleuronectiformes 138
56 Hippoglossina stomata ' 133
57 Clinidae 122
58 Scopelarchidae 113
59 Ichthyococcus Spp. 112
60 Sphyraena argentea 109
61 Trichiuridae 107
62 Notoscopelus resplendens 101
63 Ophidiiformes 99
64 ' Microstoma microstoma 95
65 Chiasmodontidae 93
66 Lampanyctus regalis 92
67 Pleuronichthys coenosus 91
68 Pleuronichthys ritteri 87
69 Trachipteridae 74
70 Hypsoblennius spp. 71
71 Symphurus spp. 66
72 Etrumeus acuminatus 60
72 Hygophum reinhardtii 60
74 Xystreurys liolepis 52
75 Myctophum nitidulum 51
76 Caulolatilus princeps 50
77 Chilara taylori 49
78 Loweina rara 41
79 Lampadena urophaos 39
80 Bregmaceros Spp. 36
80 Agonidae : 36
82 Hygophum spp. 33
83 Bathophilus spp. 32
84 Nansenia candida - 31
85 Idiacanthus antrostomus 30
86 Glyptocephalus zachirus 29
87 Cyclopteridae 27
88 Brosmophycis marginata 24
89 Syngnathus spp. : 22
90 Zaniolepis spp. 20
91 Ophidion scrippsae : 19
92 Diogenichthys spp. 18
93 Atherinidae 17
93 Medialuna californiensis 17
93 Scopelogadus bispinosus 17
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TABLE 3.

Rank

96

97

97

97

97

101
101
101
104
104
106
106
108
108
108
111
112
113
113
113
113
113
113
113
113
113
113
123
123

{cont.)

Taxon

Scorpaenichthys marmoratus
Chromis punctipinnis
Bathylaqgus pacificus
Poromitra spp.
Aristostomias scintillans
Anguilliformes
Stomiiformes
Pleuronichthys decurrens
Bathylagus Spp.
Macrouridae

Scombridae

Seriola lalandi

Brama spp.
Macroramphosus gracilis
Myctophum aurolaternatum
Engraulidae

Ophiodon elongatus
Electrona rissoi
Bathylagus milleri
Serranidae

Scopelosaurus sSpp.
Evermannellidae
Carapidae

Tetraodontidae

Diplophos taenia
Alepocephalidae
Notolychnus valdiviae
Bothus spp.

Gobiesocidae

Total
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(cont.)
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Sardinops sagax (cont.)
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{cont.)
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Alepocephalidae
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{cont.)
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Microstoma microstoma
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Nansenia crassa
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AUG. SEP. oCT. NOV. DEC.

Nansenia crassa (cont.)
JAN. FEB. MAR. APR. MAY JUNE JULY

(cont.)

TABLE 4.
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TABLE 4.

(cont.)
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TABLE 4.
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Bathylagus pacificus
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(cont.)

TABLE 4.

Cyclothone spp. (cont.)
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(cont.)

TABLE 4.

Cyclothone spp. (cont.)
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(cont.)

TABLE 4.

Ichthyococcus spp. (cont.)
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(cont.)

TABLE 4.

{cont.)
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(cont.)

TABLE 4.

(cont.)
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‘Sternoptychidae

JUNE JULY

SEP. OCT. NOV. DEC.
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FEB. MAR. APR. MAY

JAN.
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(cont.)

TABLE 4.

Sternoptychidae (cont.)
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Chauliodus macouni
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(cont.)

TABLE 4.

(cont.)
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Chauliodus macouni
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Idiacanthus antrostomus
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{cont.)

TABLE 4.

Idiacanthus antrostomus {cont.)
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Aristostomias scintillans
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Stomias atriventer
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(cont.)

TABLE 4.

Stomias atriventer (cont.)
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Evermannellidae

SEP. ocT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
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0.0
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(cont.)

TABLE 4.

Paralepididae
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(cont.)

TABLE 4.

Paralepididae (cont.)
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Scopelosaurus Spp.
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AUG.
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3.0
Scopelarchidae

93.0 35.0
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(cont.)

TABLE 4.

Scopelarchidae (cont.)
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(cont.)

TABLE 4.

{cont.)
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(cont.)

TABLE 4.

Diaphus spp. (cont.)
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(cont.)

TABLE 4.

Diaphus spp. (cont.)
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(cont.)

TABLE 4.

Lampanyctus spp. (cont.)
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TABLE 4.

{cont.)
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(cont.)

TABLE 4.

Lampanyctus ritteri

(cont.)
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{cont.)

TABLE 4.

{cont.)
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{cont.)

TABLE 4.

Notolychnus valdiviae
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Hygophum spp.
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TABLE 4.

(cont.)
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(cont.)

Protomyctophum crockeri
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Tarletonbeania crenularis

SEP. ocT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY

JAN.

STATION

JUNE  JULY

QO## O
OOQ%IO

HHOOOM
mmoocm
-t

OOMO
llcomo

60.0 70.0
60.0 90.0
63.0 52.0
63.0 55.0
63.0 65.0
67.0 50.0



(cont.)

TABLE 4.

(cont.)

Tarletonbeania crenularis

APR.

DEC.

NOV.

JAN. FEB. MAR. MAY JUNE JULY AUG. SEP.

STATION

GOHOO O M OO Od wc OO O

||||I||ll||||||||llIIGOHO°|IIQIW|OOIOmImOIOOlQ
OFQH
IllIIllllll||||||°m°zlllll|||l|l||||||l|||||||
O mcmﬂooc WO OOFOOGOOQ QNQ OO OO oocoo O
. .
QlNO@MNOGIlINCII|°°mOON°Q°I||Qm°l°°l°°|°m°°°l°
SN T T T R T T N TN T T Y T T T Y T T Y T O T N T T T T T N T O O O O O I
{200 T T T T T T T T T T T T Y T Y T T T N T T T Y T T T T T T Y T A O B
QOCMHOQ#H#OQON&OOOOO@OHGQOO OOGOQ#NQOOQOOOOOO
.
mcomscmwmgmcchoceccawoﬂcoowIlooccowwmocccooccc
O#OCWMGOOOmWNQMOMOQOONOOOCOQOOOQQ#OONOOO NOO O
L « & ¢ =
OHNOM@NOOONOMG”OMOOOQ@OOOOOMOOO@NQOQHOOGIINQOO
o~ - NN o~ - =i = i
OOQOOQ ovowomommcﬂ OH OOOOQWCOQVOQOOOHN
QOQOOMIIIIIlOMOﬂOmO:mQMIOMIlIOQOOOMOMO:OOOOOMQ

QQMOOO QOO NO o M~MOO Q mccoc o

. s & * *
||'l|ll||l|||ll|lOO:OOOIQOQImOIOINO@IOINOQQOIO
OOOOG OQO S <© (=X T~} OQHOO o

. Ld . 8 . L4
IllllllIlllIIIIIIOOOOO!OQOiIlNIOiIOQIﬁIOGwcclO
OQMO OOC c O OO [T - oo O

. L] ‘. 8 . * @ .
|llllllIIIlllllIIIQQmOIOOQIIIQIOIOOI!OBOIIOOIO
ooohm QQM o O 000 O I~ o O

. . 4 8 2 L] . @ .
IIIIlllll||lIllIIOOONmIQN@IllOIOlOOOIOImIIOMIﬁ
OO0OCOO0OOLCOLOOOOOODOOODOOOO0O0DDOOOOOOOLOODOO00
L 20N T R I I N D L D D Y T D R R R 2R I D R N D IR IR R I I A I I R 2 R e D D D D R D L L R
MONNOCOOO0O0OoOOOINOCOHINOEOELOHHOOINCONONONONONOLOOOONO
NVONVSOAVLFOANANINFEREANNWVROAOLVSG DAY NNV NNLOOOM BTN
CO0OLOLLOLOOLOODOODOOOOOOOCOOOLOOOCOCOOOOOOOROLOOCOO
4 & & % & 8 5 2 B 3 5 & & 2 2 B & B B K & s s B B " 8 2P NP A e
SO OOOMMMMNINGNNOQOOOOOMMMMMMNNMNSNGNSNOOOOCOOD0o0OMMMM
DAD PSS DS e OO MRNOOODVVOOOOVNDNANNNANANONAON

126



(cont.)

TABLE 4.

(cont.)

Tarletonbeania crenularis

DEC.

SEP.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

o000 OO Qo O

s o o LI L] L]
Ifli1l1iocotitooiioclol
LI U N R N T T A O N N I IO O B
(=] o O oo (=)}
L] L] . LI ] L
1ol tolociocol i1 1o

ﬁNNOQOOMQDOMOOGQQN
L] L]
mg‘OQMGNONOGOQOMON

QO hmONNNGOOOQOOOO
L]
OOISMO#NMOOQOGQOOO

°°°° (-2 -]
(K
°Q°°|'||l|||||ll°Q
Q O O000 WOoWVLOWOOO
* e s s 0 0 s v e o 8 0 2 s
1O1IC I OO0 I MONOHMOND
[ - OO0 Q0 OO
. » . o () [N
IOI0] 1o o0 | |ooeo
COC OO0 o oOQ

« 0. * . . D
tiH111 o000 loo ] Iol1oo
°°° co ° °°
l""looolccllclcc

COQOOOOOOLOCOOLLOCO
4 0 8 ¢ & o % e 2 8 B v e s e 2 b s
NOoONoONOLLOONINONOCENG
OV LNV NMIEAINO ML

OQOQOQQOOQOGOOOOQO
. 0

. s s 0 LI S S S O

110 -

ocoommmmmmo
AOTCOOO0O0O0OOCO ™
et ] ] e e e e

Synodus spp.

127

NOv.

DEC.

SEP.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

MQQOOON OOMOOGOQOOOGWGN
.
:wmoomhih;mcomocococmmﬂ

ocmwmo NQN vomn#accvm
OQNQ&O!#@#IOWQMHOOONMI
~ o~ e o~

OOOOQOQ OOOOOCGOOQOOOO
QOOOOOQIQQQOOOOOOOOOQQ

OOOOOOOOOOOQQOOOOOOOQO
OOOOQOOOQQGOGOOOOOOOOOI

OOOWOOOOGOOO OOOQQGOQO
OOOgOOQGOOOOIOOGQOOOQO

[=1—-J—1—y )] OOOQGQQOQOOQOQ
s 0 8 8 & 8
OOOOOOOIOQOQQOOOOQOOOOI
OOOQOOO COOO0O0O0OLOOOOORQ
4 8 5 5 2 & 0 & B 4 0 s s e s
OOOQOOOIQQGQOOCOOQQOOOO
COLOOOO OQOOOOQOG QNOOO
L . LI ) . . L]
QQQOOQOIOOOOOOOOMIQNOOO
moeoooo OQQQOQQOO#MOOQO
NOQOOOOIOOOOCQQOO&ﬂQOOO
COOQLOOCOLOOOLOLLOLLOOOOLRO
. . L LIS L] . L] . . . L] . L] L] L] . L] . L] . L]
QUVONONMOUONPOARIOONOMOOO
MONNMYNNINSENEMNENNMNMEM
COOOCOOVLOLRLLLOOLOOCLOOOO
* . L] L] . - . . L] . . » L L] - L] . . L] - . L] .
NN OOQOOOMNMMINDOMMINISNO
i el e NONONON NN NN NN MMM M =
L R e R e e e e e K R R R N R e R N N



SEP. OCT. NOV. DEC.

AUG.

Synodus spp. (cont.)
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(cont.)

TABLE 4.
STATION

neNmo sjoo . eccee “moocooce cee cewn o
LI ) . [ ]
cSwol § oo | g ||||coocc|~~occcoo|coclcovlo
. joveo
> >.lll
[ T T A gl|l gchOIIllllllllllllllllllllll
. 'l occcoocce cccoonee occoese o
L § 1t § oooccoooc|occoomcc|oococoo|o
.
[T T T A Eilll %IllllllllllllllllllllllIIIII
7] (7]
L] .
(L] [&]
et [~ Bilitiirirtreter et
< <
] ] ocacoooooccococooooooocooece
Frroed 5 U I Y é ccocooocccocccococcocooocooo
: 2
2 2
o}
n g ocooooocooococcooocoo —Y-X-1-T-]
¢ & & &
[T T T T T [ 8 cooocoooooocooooooocclloooca
]
B (SH
3] 155
g by a by cccee ace QOGOQOOGOOOGOOHOMO
- » L
(T I | g § (NI 8 § cococleooocomococnccmcoocowo‘
L 3
N ~
xQ -
é g é cooee cccwucom cwocmmvonmc o
L] [ ] L[]
[ 2 et 2 ococotcoohmoowlchOMAhonolo
~ ~N 6O
QUOOD oo sl HROoNTNe O ©MO Ve mMSOMONMoT o
L I IR I 2 4 L B 3 L] [ ] 1 ]
2 -1-1- E —Y-1-) g MNOOﬂNMNQIcNOIHNOWﬂAMHmmmmIQ
- i -t Mo N mNm N
NEOOD o | ISONY . AONFFOPOM MONWOOONN MO owr o
. & & 5 0 . 6 o ¢ & & 2 5 & 0 4 8 & 0 & 0 s L I ) *» & & e
NNOOO E Y- - E L NOADLVRAMN | ONOS=HINAWN | -~ | NON | ©
sl . " 57a° AR5 58 3
RO MM BE-1-1-] : | ©ccoconwd cuamooammam neo W
. 0 . . e & » L ]
stmomm % ~Y-1-} E coooacummlouwﬁommnmndllmvalm
m ] - NNWY NN~ wmg g
—Y-Y-¥-7-! co0 COCO0OOOOODOOO0OOOOOCDOOO00D
. 8 & o @ . o » ® 0 6 & % * " & & B 0 8 0 8 6 s b P F T 2 P
VOO one HINOOCOOMHOOINOCORO™INOOOOO OO
NON N - NN - VINONOYSNONMINONNNLSNONORNM DL
O (o}
Y-1-1-1-) ~EN-1-1-} H OO0 ODOOOOOOOOOOOOOOODODOO
a0 4 0 @ E‘ * & o E ® & & & ® 5 & & 6 & B 3 B & 5 ¥ B 2 B B 5 ¥ & B s B 2 a
eNom £ < 000OOMMMMMNNENCOOoDODOMMMMMmM
o O LD B Wy BH i ROODDDOONDONODDDOANANNNANAARNAAOAN
el e ] [, S P 0

128



{cont.)

TABLE 4.
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{cont.)
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Macrouridae
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' Brosmophycis marginata
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{cont.)

TABLE 4.

rl
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AUG. SEP. OCT. NOV. DEC.
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iesocidae
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(cont.)

TABLE 4.

s saira (cont.)
JUNE JULY

i

Cololab

APR.

SEP. OCT. NOV. DEC.
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Atherinidae
JUNE JULY

MAY

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR.

JAN.
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TABLE 4. (cont.)

Trachipteridae

AUG. SEP. ocT. NOV. DEC.
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JAN.
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Melamphaes spp.
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(cont.)

TABLE 4.

Melamphaes spp. (cont.)

AUG. SEP.

JUNE JULY
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(cont.)

TABLE 4.

Melamphaes spp. (cont.)

DEC.
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SEP.
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Poromitra spp.

SEP. ocT. NOvV. DEC.
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STATION

[ =]
. .
ot o

SO~SO
LR
oCOoONO

OOOB
cmow

NOoO
s s s
Voo

[« X =R ]
. s
[—J = F =]

[=F=2=]
oo

OQO
QCO

o O
. »
oo

o Q
olo

70.0 80.0
80.0 80.0

110.0 90.0
127.0 40.0

ispinosus

Scopelogadus b

NOV.

ADG.

DEC.

ocT.

JUNE JULY SEP.

MAY

APR.

FEB.

JAN.

STATION

[=~] o0
. LN
ol Il o
[ T I A |
A (=]

LI L]

NN IO
[ I I
I T I O A |
QO#OF@

GOMMNN

o QOO0
. « B & s
clocooo

OO QOO
QOIOCO

OO COO
OOIOQO

O OOQ
IOIOOO

(=)=}
* .
oo

80.0 90.0
90.0 90.0
103.0 90.0
107.0 70.0
110.0 60.0
113.0 60.0



(cont.)

TABLE 4.

Macroramphosus gracilis

SEP. oCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY

JAN.

STATION
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NO
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Syngnathus spp.
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Agonidae
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Cottidae

SEP. oCT. NOvV. DEC.
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(cont.)

TABLE 4.

Cottidae (cont.)

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
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Scorpaenichthys marmoratus
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113.0 30.0
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117.0 35.0
117.0 40.0
120.0 25.0
120.0 27.0
120.0 30.0
120.0 35.0
120.0 40.0
120.0 45.0
123.0 37.0
123.0 40.0
130.0 30.0
130.0 35.0
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DEC.

NOV.

SEP.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
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80.0 55.0

Cyclopteridae
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Ophiodon elongatus
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(cont.)

TABLE 4.

Zaniolepis spp.
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Sebastes spp.
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67.0 50.0
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70.0 90.0
73.0 50.0
77.0 50.0
77.0 55.0
77.0 80.0
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(cont.)

TABLE 4.

Sebastes spp. (cont.)

SEP. OCT. NOvV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
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{(cont.)

TABLE 4,

Sebastes spp. (cont.)

APR.

JAN. FEB. MAR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.

STATION

o ON O m QOQ PNO O O QQO OAHO COWHI~ q
L] . 0

. .
GIIIIIIIIO@IOINIOOOIﬁmQIOIOII#OQIOBHOIlcmeNIQ
- - M= ©
™~
[N T T T T T T Y A T O T Y Y N O Y Y T O Y T T T N Y T H O O T Y A A B O
o o o O OO0 mbdO OGO °°O¢ OGQFQ
. L] L . ¢« & & LI I )
OIQIIllllGWIQIIIOOOIQmeIIIIIOHOIIOOQNIONO&OII

OQMOOGHBOOOQMOOOOQGQOmhﬂOOOOOQODOOOOOthOMNOOO
O@NOOOQWOOONNOOOONNOQNN:OOODQNQNO”OQONNQQmMOOQ

QFQFQHNmmmhmﬂHN&NQOMHmomQNWFWNN@@NNMOOQQQQOOOO
:@Qﬂh@ﬁhmm‘Hgm@#MQOWFQOmHMw#ngmmNWGOONCOOOOQO

NHOL-HOOOOVWOOOO
8 2 8 % 8 8 4 s 0 0 8 s @

lllllllll||IIllllllllll!lIllllllmm:‘t:g'\ocoomocco

S O = 0 00 N U OC0 HNOOOOQOOHGm OrFOQOO WOONNOO
v . * & 9 L] . *«. 8 & . LI ’ ® * ¢+ & & « ¢ a2 2 » & @
mlNIWINIc«ml«lmIooo|mwwoomﬁoomwwlohmcclNcﬂmmco
- e ™M - - - = ) O
o O O N O woO0 NWO O O WOW NHMOOC COOANMNOI
. e . 0 ¢« e " e » . « s ¢ 0 e 0 o ¢ s 0 0 0 o 0
CICICII ]I ICOIOIM I MOC IO IO IO] OV I MOOO | CONANN LD
~o wm M Y - O N ] i
~ o= o
- QO © © OO Amo Q m OO O<*RXWMO OQNQQHP
L] . » . L] L B LI I * &4 & &
Mll‘l|l|IQMIOIOI&OQIHmOIQlﬂl|mm°|°N°@OIQOHMGMM
L - VW [elndal O
i HH ™~ NN
(=] [ a] S Q NOoo H@O O O FNN QVINOO WNINNM> N
. LI L] . L I ] . % & 8 0 " & 8 » .
cllIllIllelwlolmcclmaelclollvmmlommoolﬁwmmmlm
© Y~ : g# N AN

OO0 O0OO0O0O0OLOLOLOLOOOOORLLLLLRLLLOOLCOLOOLOOOOODOOOOOO
L L T B I I D I D N D D DN R B R N T R N D DN I DN 2 R D BT DY IR RN B D IR R RN RN DN RN DR DN 2R R R Y )
OMOoOVNONOUONCNOVNIONOPONONONONONONTIONOMUNOOUNOOONOING
NNV ONREOANMOMTEFNNONOXMMYITNNVISOMMETINMMOSINNOMM TN

COOOoOOCOOOOOOOOLOOOOOODO0O0OOCOOOOODOOLLDOOROLLOLOLO
L I I B e I D e L IR I 2 2 I e O D D I I T S I TN IR B N DL I T D R R D I N DR RN I D B N ]
SO SImNNSN OO0 00QOOOOOMMMMMMMMMINSISNIN NSO O0OOOOOOMMMMM
AN NNADOO0O0OCOOOCO0OOCOCO0OO0QOQOQOOOC , rdrd rd rd rel rd pod rd pouf f 7|

e L e N R R e e e e L e e e e R e e e e e R e e e e e e e e e e L e E N

142



(cont.)

TABLE 4.

Sebastes spp. (‘ cont.)
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Sebastes spp. (cont.)
JAN, FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.

(cont.)

TABLE 4.
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(cont.)

TABLE 4.

Gobiidae (cont.)
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(cont.)

TABLE 4.

Labridae (cont.)
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(cont.)

TABLE 4.

{cont.)
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(cont.)

TABLE 4.

(cont.)
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Trachurus symmetricus
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Pleuronectiformes
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Dm .

NOV.

AUG. SEP.

JUNE JULY

FEB. MAR. APR. MAY

JAN.

STATION

(-2~
(=] -]

0.0 3.3 0.0

0.0

130.0 40.0
147.0 20.0

Bothus spp.

SEP. OCT. NOV. DEC.

AUG -

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

1.9 0.0

0.0

157.0 20.0

Citharichthys spp.

AUG. SEP. OCT. NOV. DEC.

JUNE JULY

FEB. MAR. APR. MAY

JAN.

STATION

mHQmNWGOOQOONQHHWQ NN@ omowco
||llNﬂONHNmQOOﬂWNQmOMMIwmeOQOOOm
™ ~d - L]

oN
LI
LI 12 T N N T Y T T T Y U O O Y TN N O T A Y Y T O B AN |

NOQOOMQOQO#OOOOQOQQQOO MFO OQO OO
NQOOOHOOOOQOQOOOOOOOOQINNOIQOQIOQ

QOFOOOQOQOOOQWOOOQQOOOOOOOOQCOOGO
OQQOOGOﬁOOOOOBQOOGOOOOOOOOQOOOOOO

ONOOOOOOOOOOOOOOOQOQOOOOOQMOOOOOm
CMOOQOOOOOGOMQOOQOOOOOOGOOMQOOGOH

QGOOW OOQOOOOOOQOOOOOOO
OOOQm'OOQOQOOOQOQQOOOOOII|III||||

OOO GONOOF owocmooocwocc COMNOOO
¢ o & o &
QQQIQO:OQNlOMOON@OQQNOOQIOO@OQO

OOO”OOOQO OODOCOOOOO OOO OO0
L LI I I B B 1
OOOHOQOQO|OOOOOOOOOOIHOQIOOOOOO

ocoowocccomcocoocooc omo HOWQGO
lIQOQOQOOOOONOOOOOOOQOIONOIHOZOOO

OGOOMGMOQOOMOOCQQOOQ QQO OOOO#Q
COOOMOQOOOO#OOOQQOOOIOQCIQQOO#Q

159



(cont.)

TABLE 4.

Citharichthys spp. (cont.)
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Citharichthys sordidus (cont.)
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(cont.)

TABLE 4.

Citharichthys stigmaeus (cont.)
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NOV. DEC.

AUG. OCT.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

SEP.

OOOOWCO (=]
.
IOOOOQOQIIO

ONOOOOO OO
IONOOOOOIOM

OOOCOOQO@OO
OOOOOOOOGOO

QQOHQOOQOOO
NNOMQODOQQO

(=1~} OQ#OOO
LI )
oollloowccc
COQOOOOO €O
L
OOQOQQOQ!Mﬁ
QLOOLOODOO OO
e & & ® & & 2 *. "
COO0OROLOL OO

ocmwc¢o (=3 =]
* L]
locmwomolom
OOOOOQOQ o
L] .
OOOOOOQQION
COCOLOOOO0OO00
*« & 3 3 & & 0 & ¥ &
SOoONNUNMINOCNOO
IO M SN0
LOO0OO0OOOO0O0OQ
L] . L] . . L] L] L] . L] *
oMo OoOOOCOO
AONO O rd e red et
pmef eyt pod ol pd ot e



(cont.)

TABLE 4.
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Paralichthys californicus
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Paralichthys californicus

MAR.

SEP. OCT. NOV. DEC.

AUG.

MAY JUNE JULY

APR.

FEB.

JAN.

STATION

000 | oowo

OO [=1—-X~} O

@OIQOOIO

QQQ ~NOOoO

L I I

wGOIMOOO

COQWOOOMN
» s 5 s & 0 s 8
[=X=Tl X118 J
™

CO0OMOOO
"t 0 0 e v s s
QOOONMROOO
OO0 O00Q
“ e ¢« e
OO0 | OO
COMm OO00
« e D
OOV I OO0
ccc OO0

s e 8 0
°°°|°°°°
OO0 OwWwoo
« e s e s s
OO0 | OO0

o~
coccoooc

o s 0 0 s
wcmhomom

Xystreurys liolepis

SEP. ocCT. NOvV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

(=12

[=1—3 -]

¢MO
L*TNO
-

OOO
OOO

QOQ
o0

[~ X ~3 =]
(=1 =2~

o0
(=]~} —]

[ X=2~]
NO o

[=1=1"-]

o & o

120.0 25.0
120.0 40.0
127.0 34.0

SEP. ocCT. NOV. DEC.

AUG.

Glyptocephalus zachirus
FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

168

(=1~

. 8
1001 1
S
[ I I |
oo O
* & 0
(= 1-1-NN-]
CONORD
¢ & & 8 @
NOoOMLm
owo ©
*» & 0 9
oNOo | ©
[ |
L I I
[ |
LI I O |
QOO0
» & & ¢ &
NO N NN
wunn~o
(==Y =TF~]
+$ & & @
IS O
D~~oo

Lyopsetta exilis

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

O OOOOOQOOCOQO
IOIOOQOOOOGOOOO

CVOOVLOONOOOONMND
R EER
OrMO-OO0ONOQOONG-
Ll |

QOQWO‘NOOOQOOMN

OOONQWMSOOQOGFF

OQOINMNNCEO

| OOoNOONOOO

OQOQOOG

OOQO@QO

-—
-

OO0 0O000

s 8 8 0 0 o @

OOOC0CO00

OQQOOO

s 5 0+ 8 0

IOOQOOO

OOOOOQO

s e o 2 @

OOOQQQO

73.0 50.0
73.0 60.0
77.0 50.0

63.0 65.0
67.0 55.0
67.0 65.0
70.0 52.0
77.0 55.0
80.0 51.0
80.0 55.0
80.0 60.0
80.0 70.0
83.0 43.0
83.0 51.0
83.0 60.0



{cont.)

TABLE 4.

{cont.)
JUNE JULY

Lyopsetta exilis

SEP. oCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY

JAN.

STATION

O O OO QOOOOOOOO OOOOOQCO
|Q|OlQQIOOOOOOOGOlOOQQOQOO

O Q OO OOQ OOCQ OOQQ OO#Q
IOlOIOOIOOOIOOOOIOGOOIOONN

OOOCOOOQOOOQOQOOQ OOOOOOQO
.

[ I T

OOQOQQOOOOOOQOOOOIOCOOOOOQ

OOQQQGQmeOQQOOQﬁmOOOOOQOO
.

WOcOOQOMNNOOOOOON@OQOOQOOO

WWOOHH OHOOmmOOMNHOOO QQO
. L]

L]
|NNOO@ﬁIQMOOﬁmOQ:QQOOOlQOO

QO POOQ ~MOODR=HONWVD QQQOQCQO
] . L] . . L2 . * .
OOINMOOlMGONBOMNOIOMSOCOOO

[=-] OQO
L]
=]

moccoﬂmoo HO&HOOOQ
IOOQINOOOOFOQOIOQN@NQOQ
= -t

O O OO OQmOQFQQO OOOOOOOO
Iclotcoloomouw2c0|cooooocc

0 QOOO OOOOQOOOQ QOO OOQO
iOIQQOOLGCOQOOQQQIOOOIQOOO

OOQOOOGOQOOOGOOQOOOCQOOOQO
. » *

comococmmmmomomomhomcmhcmo

MOV NSEMNMMUONMOMENNOMDNMANM

169

Microstomus pacificus
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Parophrys vetulus (cont.)
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Pleuronichthys coenosus
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Symphurus spp.

SEP. oCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
100.0
117.0
120.0
120.0
120.0
130.0
130.0
133.0

GOOOOOOOO
OOOOOQOO°||

QW NNIOMN

s 0 8 8 e s s s

MLOoONNOMOWn | |
=

QQQCOQOQO
OQOQOQOOO

QOOOQOOOQ
OOOOQOOOO

-
-

ﬁOGOOOOG
.
IQOOOOOOO

GOOOOOOOQ
OQOOOOOOOII

QOOOOOOQOOO
.
OOOOOOQQOOO

QOQOOOO Ohm
ccaoooclcmm

GQQOOOOOQOO
OOQOOOOO°O°

QOOOQOOOOQO
ocommmomowc
WML RN~ N

o

(]
m
-

153.0
157.0



(cont.)

TABLE 4.
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(cont.)
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Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

Disintegrated fish larva (cont.)
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(cont.)
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Unidentified fish larva (cont.)

SEP.

AUG.

STATION JAN. FEB. MAR. APR. MAY JUNE JULY
117.0

117.0
117.0

O O O GO@OO OO OQO OOQQOCO QO ¢omccm
L]
OIQ|°IOOHOOIOOIOOOIQQOOOOOIOOI@MQQO&lIl

OHO OOOO# Qh Q CQOO (=3 -]
¢ ®
lIlllO@QIOOGO#IIOMIOIOOOOIIOOIIIIJIII||

OOQOO QQQOOOQOOGOQmOOOOOQOOQOO
* s 8 & & 4 @

OOOOQIQNQ@QOOOOQQOmOOOFONOOOOOlllllllll

OOOOHONOQGOOQQOOOOOQO@QOQOOMQM
. & & 8 8 9

OOQONOQQN#OOOOOOOQQQQNHQOOOPQFIIlllllll

GOOWGNGOOO O OOOOOQOOOOOO OOOO

¢« & » o

OOONOSOOOO!GIOOOOOOOOOGGCIOOOQ

COOOO OQCOCOOCOOOOOOGQOHQOGOOQ
¢« ¢ 5 & 0 L]
OOOOClOQOWOOOQOOOOOOOQONOOOOOOIl|||||||

~NOO O NOFOOOOOOGQOO&QOOOOWNONOOOQOOOmOO

L L]
MNCIGIMQNOQOOOOQQOO”OONQOFNONOOOOQOOSOO

cor~ © QOONBQOMNOOQOONQOHOO OO OQQ&FOGF&
LR S . . £
QcﬂIOIMOONNNMNMGOQOONOOﬂQOIOOIOOONNOOMM

o~ o mmmcccoomcwoNooomcec OQ OGOOQOOOﬂ
. . L] L]
MllIO|2NNOOON°GONOMOOONQOOIOOIOOOOOQOOW

COOOOOOVULOOOCOOOOOOOOCOLOOLOLOLOOCOOOOCEOOO
® 6 8 B 2 6 0 B B ¢ 6 3 8 8 5 % O & 8 £ B 8 E B S S S B & % P G e @ . .
QUIOOUIFONONOONOININYONONONOOOOMOOOOCWVWONONOOO
IO NNMMYEIYIDONSSE NPT NENNMINMNSNNN--HONM

QOOOOOOOCOODO0O0O

QOOOOOO

* & 8 8 2 s

.
~NOO
NN
o pod puni

127.0
127.0

SSNOOOOM
NNMMmenMmoM
=t e o ] ]

176



096T

627
09¢

SV

888
CLT

1€
€

6661

91v

TCT
144
06
6ST
¥LT

S8L
4
€61
Sy
9¢

8G6T

LG96T

14¢4

9661

80¢

[&2S
0T
111
v
£S
8¢

€21

vzt
11

6T
¥s
6V
74 4

£66T

‘v STdRL

*096T 03 TG6T Wo13 sdsains IJ0DTED UO udyey BXel UYsii Teadef

ves
692
¥

81
9z

96T

9LS

1561

TI9331I snishuedwe]
strebax snizoAuedwe]
+dds snjyohuedweT
soevydoan euspedwe]
+dds snyderg
rpusasumol snyadoossolrIan
aep1ydoloin
aeptyoreradoos

*dds snanesoradoonsg
-dds sndorny
aepipidatered
aepTIISUUBWIBAT
opreyd snrsijdoiouy
sowI0JTydoiody
I93USATIZR SPTWOIS
sndoJoewl PWO3IS03D¥]
+dds snrrydoyzegq
SURTTIRUTOS SETWOISOISTIY
snwo3lsoIjue SNYIURIEIPT
Tunooew sSNporINRYD
aeptryolkidouiais
BI330n7 eTrIIINOLIDUTA
*dds snoooooAyzyor
vrusez soydordrag

+dds auoyzoTrohD
S3WI0JITWOS
aepriIauwsQ

snIqrIr3s sanssorbornag
I3pTWyYos snssorboxna7
Ty3asam snberhyieg
snoryroed snberThyjzeg
srsuazoyoo snberhyieq
TIarTrw snberiqieq
+dds snbeTAylIRg
pPSSRID PrUISUBN
PpIpURD PBPIrUISURN
PUO3ISOIDTW BWOISOIOTH
STTRTS eUT3U2bIY
aept1eydanodaty
xepIow srinexbug
aeptInexbug

xebes sdourpresg

*dds pwauoyzsTtdQ
Sn3PUIWNO® SNaWNIIH
samIoJITIInbUY

sadrna ernqry

aueN

Se ISpIO AWES 3Y3 UT PIISIT 21 exe]
IT® 3O sadouaiinooo patood jo Kreuwwns *§ FTAYL

177



—

<

808
98¢
¥9
Al

0961

690T

6561

[}

N M
o~

WO IrdrdrON—HO<F | I~ | N
—

2]
4

<¥

8G6T

LAY

4

NN | OM | —HWO | ~tNr
o~ T}

Ay
60T
113

%9
L9t
I¢

LS6T

1

[ o]

€Tt
S8

(44X
S6€

9661

9 14 A
N - —
9 S1 1

¥ 8¢ 1
991 68T ST
€1 LT 8z
£ L £
i4°] 44 (A4
- T 9

._” - -—
- N -
- - 1

v LT S
LAY 8 -

1 € 1

9 6T 6
9z LE (4]
£ ST 9
6EY 154" L1V
€ 1 -
iv Z8 A4
€0T v91 Eve
01 9v1 ZET
(A% £6¢ T1¢
€T 1T L

I T -
vi 6C €€
ET S 1
£y 9¢ €E
9 0T €C
LE )4 8¢
1 - 14
S9¢ are e
06 L8 89
9 - 4
SLY 996§ €LS
16¢ sy S9¢
£C 8 0T
T Z 4
§961 €961

¥a61

[RY]

1Ml ~N ] OOOMS | <0 |
N M

Zs61

OWMNNNHH | | AW
N N

HRNOANWHNAM |

OO OWOr~NH
N N~NOOw N
MmoNM (o2}

LT

1561

*dds snyjeubufis

STTToRIb snsoydupIOIDEN
SepPITIRINGSTA

snsourdstq snpeboradoag
snisnqox xfzaqoradoos
+dds epxaTWOIO4

+dds sseydweTaw
sepriaidiyoeiy
9BRPIUTIdYIY

pITEPS SIQEIOTOD
seprydue1tway
2EPT13000xd

2BPTIDOSATYOD

seprTydoT

Teprorieis)
aepITIeUUdIUY

*dds shryayorxod
sesddrios uorprydo
rIorfiey eIBTTUD

. aeptrdeae)
eapurbrew srofydowsoxg
saw10311PTYd0
2epIINOIoeN

-dds snrnorsbyg

9vpTION

snjonpoxd sSnTIINTISH
+dds soxsovwbaxg

+dds snpouhg

STIBTNUSID PTURSQUOISTIR]L
sTsusaTuzoyrre> sniyoydoroquhs
rIeyo00x0 wnydozohwoloxd
umtnpraru wnydoiohp
wnjeurszerToane unydoiohy
PIRI PUISMOT

rrapreyuraz unydobhiy
unuwrxoxd wnydobhy
unjerie unygdobhy

+dds wnydobhy

snInoTNUe]} SAYIYOTUODH
TOSSTI BUOIIDITH
snjeuIaleyr sAyzyoTusboIqg
snoTauRTIP SAYIYOTUSLOTIY
*dds shAyjayorusborqg

dds snyouerrqozlUu3)
snueorxaw sninjoydrrr
snresdoonaT snryoeIqousals
suspuardsaz snTadodsolzoN
IPTATPTIRPA SNUYSATOION

aureN

{*3uocd) °¢ FTdVYI

178



ZLS

[ X=)1
o~

O IOWHH | OOy
L2z I |

NrHOWUHMHOIMNMNO N NN
e ~w o~ LU=]

Owr~~r
MM —
o

NN N0~
o~

0w
— o~

(A

SN N
ne-o
4

NO
O~
pte}

I TON
o~

O | N
(9]

[+

fO~ON | N
~Mm

N | OO PONN |
o~
(a2}

599

~ I OWFNNNWYW I O
—~

~— ™~

~

o~ ~Mm i
O~ o~

oOWNon |
[ae B Ta N ot ]
[Te]

Ml O N

-~ ™

1o ) <O
™

) NSO IO ) O}
L

v

~l Mo |~
€ r=f

Qi N

~
[a2]

Il NOYHINM

<~
N

™
1=2)

1 0N
- ™M -0

It | AN
&~
~

FHOVOM I A~
™M o~

N FOLA

*dds snIOWOIIqUOIS
snotuodel Is5quOog
STSUarTIY> Bpreg

+dds snuubhying

+dds srxny

2epIIqWODS

sep1TAdusy

aepTURIIDS

aepruaeIOs
aepiyjueortid
SEPITINH

sdesourad snrrierOoInED
STSUSTUIOFTITRO PUNTRIDIW
supdTISTU BTTIITH
aeprInwaey

aepraiIan

snanddry euseydhro)
snaTI3omwhs SNINYORIY
w@QMMMH eTOTIaS

*dds prorIOS
aepibueie)

dds puwexg

appruobody

*dds 7rbnn
snpunorqna sdodhAsdhy
stuurdriound sTWOIYD
aepIIjUdOBRUWOL
sepraqe’]

snoT3ewbruse sSnaxrsooy
SEPTTqOD

mmcﬁzﬂmu

*dds snruuarqosdhy
aeprIadjsewiyleqg
TeprotuUuaTg

*dds snjouorxg

+dds snqoro3seqas
+dds sazseqag

*dds pusedioong
aeptruardioos

dds srdsroruez
snjord snrqarhxo
snaebuors uoporydp
aeprumeibexsy
aep1iaidoroi)d
snyprowzew shyjzyorusedroos
2epTr3300

praxqury rvwodordouy
aepiuoby

o
\Y=3
o
4

=33
Ty
(=)}
—~t

8S61

LS6T

o
mn
[~))
~

un
N -~ un
[=))
—~

66t

1561

ameN

(*3uod) °g§ ATEVL

179



eve
14:34

~ Oy e
™

71
LTT
10T
0c

LET
16T

91

Ve
6Z
1

98
8z
SY

096T

4N
wr~
N

NN r~

oo~ N~ |

eyt oo j oo

o
(]

6561

181
8a¢

91

9€T
69

101
81T
11
6§
9¢
6L

ST
¥Z

8s6T

(s =]
o N
i

< o©

AN

POV - OWVWANNMMONO |
< ™M =i

0w
e
o~

(3]
o

LS61

00T 66 191 1 4:14 8TC LBT eAzeT YST3F patFriuaprun
£0T (A €9 142 £se 62¢ eAIRT YSTJ pajeibajulsiq
- T - - - 4 2BpPTIIUOPORIII]
= = - - - T seprisiTed
6V 11 SE 9¢ 0s Sy +dds snanydwhs
T - S - - - sniorjsoueraw sAy3xYOTIFSSd
£€ 9z 1€ ve vy € STTRPOTIIBA SAYYITUOINITJ
9 4 - 6 8 T TI3331X sAYIYDTUOINITJ
rA 4 b4 ¥ ¥ ¥ SuUsIINO3P SAYIYITUOINITd
€ LT 11 €1 9 LT snsousnd SAYIYITUOINITJ
8T £z 8T 0T A LAY *dds shyzyoruoinard
9€ 0s 18 34 1€ - snrnisa shaydoxed
6T 0E LT LT 0€ 8¢ snorjyroed SnwolSOIDIN
vL LS 911 89 08 18 STTTX3 B339sdoAT
- - - - - - srdatostr p339sdosr
- - - 4 - - paernyand eijrasdosdhy
8 S 6 9 14 Z1 snxryoez snreydesolzdArd
- - - - 1 - rueprol w3zasdog
1 ¥ S 0T 9T € srdaTorT SsAinaxashy
Z - € T A 9 areao wnroehg
1 %4 (44 Zy 61 0s 8T SNOTUIOFITRD SAY3YOTIRIRd
- - - - - - *dds shAyayorreIrd
ve 44 LS 44 Lz €T papwo3s eurssorboddrH
- - - - - 1 *dds purssorboddry
- - 4 - - - -dds sndoxamg
90T €91 68T - - - pwbT3soyjauex SAYIYOTIPYITD
LOC 902 LYE - - - snaewbras SAYIYOTIRYITD
6§ 94 60T - - - sSNpIpIOS SAYIYDITIRYITD
- - - - - - sfzydojerd sAYIYITIRYIID
£6 LOT ¢St - - - STTTHRII SAY3YSTIPYITD
Z8 861 Lyt 19§ ves 8z¥ +dds sfigayorIeylId
Z T € T - € dds snyzog
- = - - T = aeptyiod
9 €T 9% 8y €T 6 SaWIOIT303U0INaATd
- - - - - 1 aeptdoosoue1f
I 44 1€ 91 €€ [ 24 aeprjuopowseIyYd
9T T 59 01 8 LT 62 TISTAND SNINUOLRIIY
Ve Ly 8¢ 8¢z 0s VT snwrTTITWIS sarradsd
- - - - - - aepTamoN
S6 S0T YA AN 6€T SZT Tuo3buryo0T SAYIYITII
(A € 9 ] 91 VI pajusbre euserfiyds
8¢ SZ 9€ 9T 1€ £z 2epTINIYITIL
- - - - - - SaIpORQTR SnuUUNYJ
9661 GG61T 7S6T €961 AT 166T aure

(-3uo00) g TTLYL

180



TABLE 6. List of stations with multiple occupancies in one month
during 1955. Stations were occupied twice in one month
except those indicated by an asterisk, which were occu-
pied three times.

Station Month Station Month
103.0 35.0 4 103.0 70.0 6
~ 103.0 40.0 4 103.0 75.0 6
103.0 50.90 4 103.0 80.0 6
103.0 60.0 4 103.0 85.0 6
103.0 70.0 4 103.0 90.0 6
103.0 80.0 4 107.0 32.0 6
107.0 80.0 4 107.0 35.0 6
110.0 60.0 4 107.0 40.0 6
110.0 80.0 4
113.0 60.0 4
117.0 60.0 4
120.0 35.0 4
120.0 45.0 4
120.0 50.0 4
120.0 55.0 4
120.0 60.0 * 4
120.0 70.0 4
120.0 80.0 4
123.0 50.0 4
123.0 60.0 4
127.0 50.0 4
127.0 60.0 4
130.0 50.0 4
130.0 60.0 4
97.0 30.0 6
97.0 32.0 6
97.0 35.0 6
97.0 40.0 6
97.0 45.0 6
97.0 50.0 6
97.0 55.0 6
100.0 29.0 6
100.0 30.0 6
100.0 35.0 6
100.0 40.0 6
100.0 45.0 6
100.0 50.0 6
100.0 55.0 6
103.0 30.0 6
103.0 35.0 6
103.0 40.0 6
103.0 45.0 6
103.0 50.0 6
103.0 55.0 6
103.0 60.0 6
103.0 65.0 6
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