
Woods Hole Oceanographic institution | 

ATLAS - GAZETTEER COLLECTION | 

NOAA Technical Memorandum NMFS 

JANUARY 1988 

ICHTHYOPLANKTON AND STATION DATA FOR 

CALIFORNIA COOPERATIVE OCEANIC FISHERIES 

INVESTIGATIONS SURVEY CRUISES IN 1969 

Elizabeth G. Stevens 

Richard L. Charter 

H. Geoffrey Moser 

Larry R. Zins 

PLEASE RETURN 

TO 

INSTITUTION DATA LIBRARY 

RAW! KAN 

ivite EAN 

NOAA-TM-NMFS-SWFC- 100 

U.S. DEPARTMENT OF COMMERCE 

QU National Oceanic and Atmospheric Administration 

ee National Marine Fisheries Service 

é ae ea Southwest Fisheries Center 

pae4 
yaa » ye 



NOAA Technical Memorandum NMFS 

The National Oceanic and Atmospheric Administration (NOAA), organized in 
1970, has evolved into an agency which establishes national policies and 
Manages and conserves our oceanic, coastal, and atmospheric resources, An 

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

(NMFS). 

In addition to its formal publications, the NMFS uses the NOAA Technical 
Memorandum series to issue informal scientific and technical publications when 
complete formal review and editorial processing are not appropriate or feasible. 

-, however, reflect sound professional work and may 
cientific and technical literature. 



Woods Hole Oceanographic Institution 

ATLAS - GAZETTEER COLLECTION 

NOAA Technical Memorandum NMFS 

This TM series is used tor documentation and timely communication of preliminary results, imterim reports, or 
AIM pre e SSP special purpose information, and have not received complete formal review, editorial control, or detailed editing 

& (a 

JANUARY 1988 

ICHTHYOPLANKTON AND STATION DATA FOR 

CALIFORNIA COOPERATIVE OCEANIC FISHERIES 

INVESTIGATIONS SURVEY CRUISES IN 1969 

Elizabeth G. Stevens 

Richard L. Charter 

H. Geoffrey Moser 

Larry R. Zins 

Southwest Fisheries Center 

National Marine Fisheries Service 

La Jolla, CA 92038 

NOAA-TM-NMFS-SWFC- 100 

U.S. DEPARTMENT OF COMMERCE 

C. William Verity, Jr., Secretary 

National Oceanic and Atmospheric Administration 

Anthony J. Calio, Administrator 

National Marine Fisheries Service 

William E. Evans, Assistant Administrator for Fisheries 

02989 

00301100 





CONTENTS 

Page 

BASEBOR (Haigures Pa hee c's eas tee ae aleve Sc MAPS o cre a gp al 

MUS t 1s wal OS's. dencteveabaken ats, ashok omens er oeatees. cea aeanelans. che Me ReMGTES Gusreue.elsns iv 

BIDSE PACT Pr acanaye¥e) ot-chs a tenerenonay oy cher sitet menceck chore) 6 a lar da ohebee dev ah eta et ote acl hema ome aL 

Prater CLUE TOM peker dish o-onsbedewerenctens avons. «| Maveh ete 's chal esatdia s 4 dethetobeileteere oasis il 

SampleinG) WATeal sang. PAGE EM watetsstacy ss So odie aie spss ces Stee erent iaeeeete 2 

Sampling “Geais and sMetEMOUSIE. ctere etavchs.s: Spalete.cclete, ods. oot Sa rere s 3 

MAD ORAL ORV I PROCCAUIGESE. sieteteueiorens <i ciciersrebe roneter as ote «, «1 evcwenote cheusienexere © 4 

MCU Taide AS cate Olay Se sean eM. avis, onisivaiie) S.carie) oner.oWsi- 0) oh ey ou Sriahehiev es okie ay on: ve het oMeb een Pea 5 

Campucer “Ent rygrand ghOa time ear cie tke: so Pah els were Meh eosratteenels oe cuss 10 

SP SCHSS PO UMMAIW) oi. c 5 eustane ensuel sh sice resi eliere. ars. 25) 2s. soda ro. Merete totome or cuetay ape 10 

Pailraticite Ol Or, MEAS: ayers occeiee tere te ois @ wie ele sus. due a eeetemenenede Oine ial 

NCEAIO WAKS COMES meenene eneneneleleisacienehenenel hel cuenel onclcleasielevenoh oh onele) cuemeencnenenons ED 

Meee Ta ceulitoes CCC 1. 1.1155 arenes io/ke, iw pecanenis) Sacre recess wei eh Seis as Sees arene SUeke See Le 

IF INCGWNEEDS Sooo OS Ob COODFD OOO OD OD ODO DODO UDO ODODOODDO OOD ODODDOCOON ay, 

WSMES 655666005500 oD OD ODO ODODE U OOOO DOOD On oOo GO OmoOmnooobedad gal 

MT) CS Xomtee eM ovetebewatrelichahovekohs ta crete stelslct eels) ctiatral aioe tate) o evieneite arene evometeme re oreivanereie PMSA 

aia 



Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Composite 

LIST OF FIGURES 

charts showing 
CalCoFI 

Station 
showing 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

Station 

The basic 

arrangement 

cruise during 1969 
on 

pattern for CalCOFI Cruise 
tracks for each vessel 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

pattern 

OW 

for 

OTs 

for 

for 

for 

for 

for 

for 

for 

for 

station 
cruises from 1950 to the present 

CalCOFI 

CalCoFI 

CalCOFI 

CalCOFI 

CalCoFI 

CalCoOFI 

CalcoFI 

CalCOFI 

CalCcoFI 

CalCOFI 

CalCOFI 

plan 

rtf d 

for 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

Cruise 

of diagrammatic 
areas sampled each 

CalCOFI 

eee eee 

eee eee 

oer eeee 

ae, 6 ea, 6 

Page 

157, 

18 

9 

20 

21 

Pa 

23 

24 

25 

26 

ANG) 

28 

29 

30 



Table 

Table 

Table 

Table 

Table 

Table 

LIST OF TABLES 

Station and plankton tow data LOT 
GEUILCOIIE Cramises slink NOSES) Gsacococoac0nsocds 

Pooled occurrences of fish larvae taken 

auning CalCoOrl cruises tin) 1969) 7 

Pooled numbers of fish larvae taken 
during CalCOFI cruises in 1969 ......... 

Numbers of fish larvae taken on stations 
occupied during CalCOFI cruises in 1969 

Summary of pooled occurrences of fish 

larvae taken on CalCOFI cruises from 

MUONS i= MOG Omeraeratatehononelarei en ctate oraieneuen clic e) ol eiereiiere te 

List of stations with multiple 

occupancies in one month during 1969 ... 

iv 

eseeeeee 

oceceeeee 

eceeeeee 

Page 

32 

74 

78 

82 

256 

260 





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 1969. It is the nineteenth report in a series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1724 stations was 
occupied during 10 monthly multivessel cruises over the survey 
area which extended from the California-Oregon border to Pt. San 
Juanico, Mexico, and seaward to several hundred miles. The data 
are listed in a series of 6 tables; the background, methodology, 
and information necessary for interpretation and quantitative 
analysis of the data are presented in an accompanying text. All 
pertinent station and tow data, including volumes of water 
strained and standard haul factors, are listed in the first 
table. Another key table lists, by station and month, 
standardized counts of each of the 153 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 nineteenth of a series, provides 
ichthyoplankton and associated station and tow data from 
California Cooperative Oceanic Fisheries Investigations (CalCOFT) 
joint biological-oceanographic survey cruises conducted in 1969. 
This program was initiated in 1949, under the sponsorship of the 
Marine Research Committee of the State of California, to study 
the population fluctuations of the Pacific sardine (Sardinops 
sagax) and the environmental factors that may play a role in such 

fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 
Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps Institution of Oceanography (SIO), the California 
Department of Fish and Game (CDFG), the California Academy of 
Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 

The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 



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

Data resulting from CalCOFI surveys in 1969 have been 
published in a number of forms. Hydrographic jiidata (Univ. of 
Calif., SIO, 1976, 1977, 1979, 1980) and zooplankton volumes 

(Smith, 1974) were presented in standard formats. Distri- 
butional maps of larvae of 2 taxa taken on CalCOFI surveys during 
1969 are presented in the CalCOFI atlas_ series: rockfish 
(Sebastes spp.), Ahlstrom et al., 1978; and northern anchovy 
(Engraulis mordax), Hewitt, 1980. 

A computer data base for eggs and larvae of sardine and 
anchovy, for larvae of Pacific hake (Merluccius productus), jack 
mackerel (frachurus symmetricus) and Pacific mackerel (Scomber 
japonicus), and for eggs of Pacific saury (Cololabis saira) was 
established in 1969. The development of a data base for other 
fish larvae is a complex undertaking because competency of 
identification has evolved steadily over the past 38 years. We 
began the task of producing a CalCOFI ichthyoplankton data base 
and associated data report series in 1983. All available 
original records for 1969 were subjected to an extensive 
verification and editing process to produce this’ report. This 
and previous (Ambrose et al., 1987a,b,c; 1988a,b; Sandknop et 

al., 1987a,b; 1988a,b,c; Stevens et al., 1987a,b,c; 1988; Sumida 

et al., 1987a,b; 1988a, b) and subsequent reports make the 

CalCOFI ichthyoplankton and station data available to all 
investigators and serve as guides to the computer data base. The 
data base will be modified when additional errors are discovered 
and when composite taxa from the earlier years are reidentified. 
These reports are the fundamental reference documents against 
which subsequent changes in the data base can be compared. 

SAMPLING AREA AND PATTERN 

In 1969, CalCOFI survey cruises were conducted at monthly 
intervals, except for March and November. Aptotal Mok e724 
stations included in this data base was occupied on 10 cruises, 
with an average of 172 stations per cruise (range 93-315). 
Coverage of the survey station pattern varied among cruises and 
the entire survey area was not covered on any single cruise 
(Figures 1-13, Table 1). The area off northern California (lines 
40-57) was covered on only one cruise (February). Coverage off 
central California (lines 60-77) was more consistent with all 
major lines occupied in January, February, May, July, August, 
October, and December. The area between Pt. Conception, 
California, and Pt. San Juanico, Baja California (lines 80-137) 
was occupied on cruises in February, April, July, October and 
December; southerly coverage of this region stopped at Sebastian 



Vizcaino Bay (line 120) in January and at San Diego (line 93) in 
May and August. The June and September cruises covered northern 
and central Baja California (lines 97-137). The area off 
southern Baja California (lines 140-157) was not surveyed in 
1969. Typically, coverage did not extend beyond station 90 

(approximately 160-260 miles otfshore) ; however, coverage 

extended seaward to station 140 (approximately 400-500 miles 
offshore) on lines 90 and 93 in January, April, July and October; 
and to station 120 (approximately 270-360 miles offshore) on all 
lines from 40 through 77 in February~. Some inshore stations 
were occupied in 1969 which were not covered on early CalCOFI 
surveys. These stations were included in the data base (Table 1) 

but were omitted from the station plots (Figures 2-13). 

Three vessels were employed on these cruises: the David 
Starr Jordan and Miller Freeman of NMFS, and the Alexander 

Agassiz of SIO. One to three vessels participated on each cruise 
with two being the average number. The Alexander Agassiz was 
used on 8 cruises, the David Starr Jordan on 7 and the Miller 
EReemany Ong a (Una Ot eCalluist.)6 (So 8O).0 1:97.65 977 ea Om Or 19180). 

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

SAMPLING GEAR AND METHODS 

In 1969, changes were made in both the gear and the method 
used to collect CalCOFI ichthyoplankton samples (Smith, 1974). 
The net material of the standard i1-m diameter ring net was 

changed from? silk “boltingy seLloth: sto ..0..505)) mm) ony lon mesh 
throughout; the cod end was constructed of 0.333 mm nylon 
mesh (P. E. Smith, pers. comm.). The 1-m net was mounted on a 
frame which also held a 1/2-m ring net constructed of 0.333 mm 
nylon mesh throughout (see Fig. 6 in Kramer et al., 1972). The 

frame was fastened to a short 3-lead bridle connected to several 
meters of line which attached to the towing cable by a clamp. A 
current meter was suspended in the center of the mouth of each 

lcalcOFI lines (Figure 14) 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). 



net to measure volume of water filtered (see Kramer et al., 1972, 

for further details). The 2-net array was used only in 1969. 
The single l-m ring net with 0.505 mm nylon mesh was used on the 
next two surveys (1972, 1975) and was replaced by the Bongo net 
Dr el i. 

The standard tow in 1969 was an oblique haul to 200 m 

depth (to 15 m of the bottom in shallow areas) designed to_filter 
a constant amount of water per depth interval (ca. 3m~/m of 
depth) over the vertical range of most ichthyoplankters. Hauls 
were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 
weight about 10-15 m below the surface. The net was lowered to 
200 m depth by paying out 300 m of wire over a 6 minute period 
(33 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 
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, 

SPE, L9Sse and. Kramer Vets all ss LOW2)re Zooplankton volumes 
(including ichthyoplankton) of samples collected in 1969 are 
presented graphically in Smith (1974). 

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. Each sample was sorted completely; no 
samples were fractioned in 1969. 

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. bE 
the vertical distribution of the species has’ been encompassed, 
then the adjusted value is equivalent to the number under 10 m 
of sea surface. The SHF is calculated for each haul by the 

formula: 

SHF = 10 D 
V 

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



V = total volume of water (m2) strained 
during the haul 

V=Re aep 

where R = total number of revolutions of the current 

meter during the haul 

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

Pp = s@engthitotancolunn, sot (water) (mm) meeded seco 
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. 1969. Detailed 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 

IDENTIFICATION 

Identification of ichthyoplankton species beyond those 

separated during the sorting process was carried out by a 

separate group of specialists. Ontogenetic stages of fishes are 

inherently difficult to identify and this is further complicated 

by the large number and diversity of species which contribute to 

the ichthyoplankton of the California Current region. Most 

identifications were accomplished by establishing ontogenetic 

series on the basis of morphology, meristics, and pigmentation 

and then identifying these series by relating them to _ known 

metamorphic, juvenile, or adult stages with overlapping features 

(Powles and Markle, 1984). A total of 151 taxa was identified 

for 1969, with 87 taken to species, 29 to genus, 29 to family, 

and 6 to order or suborder. Beginning in 1961, larvae in the 

families Paralepididae and Labridae were identified to genus or 

species. In 1969, larvae of the mirapinnatoid family 

Eutaeniophoridae and two species of myctophids, Parvilux ingens 

and Protomyctophum thompsoni, were identified for the first time. 

The task of producing a reliable and equitable 

ichthyoplankton data base required extensive procedures to 

verify, correct, and edit the original identifications. The 

primary data source was the original identification sheets (see 

Kramer et al., 1972, for examples); however, a critical resource 

used in leat 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 heen 

conservative and we have preserved those identifications and 

counts which we could confirm, while correcting as many of the 

errors aS possible. After computer entry, taxonomic errors and 

inconsistencies in the data base were corrected and the most 



‘obvious identification errors were corrected. Our current 
knowledge of ichthyoplankton techniques coupled with a _ precise 
understanding of the development of identification competency in 
the program over the years allowed us to critically judge the 
historical records. Identifications were changed to different 
taxa, lumped to a higher taxonomic category, or given a more 
precise taxonomic name. In some cases, identifications of a 
taxon were inconsistent among cruises in a year. These records 
were made equitable by lumping to the higher taxonomic category 
to avoid biases that could result in quantitative misinter- 
pretation. 

Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 
distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 
following is a list of the taxa for 1969 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 

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

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

Engraulis mordax - some nearshore samples of small E. mordax 

may contain other anchovy genera which could not be 

differentiated. 

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

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

Bathylagus milleri - all specimens checked. 

Osmeridae - specimen checked. 

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

unavailable specimens. 

Vinciguerria lucetia - specimens taken seaward of station 100 
checked for misidentification of V. poweriae; some V. 
poweriae may remain in these samples because small larvae 



of the two species could not be differentiated; sporadic 
identification of V. poweriae began in 1961. 

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

Astronesthidae - specimen checked. 

Bathophilus spp. - all specimens checked. 

Tactostoma macropus - all specimens checked. 

Paralepididae - all specimens examined and identified to species; 
residuals are small, poorly preserved or unavailable 
specimens. 

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

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

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

species of the genus; counts may include other species of 
the genus because of difficulty in identifying larvae of 
this large and complex genus. 

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

Stenobrachius leucopsarus - all specimens seaward of station 100 
checked. 

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

Diogenichthys atlanticus - all specimens at margins of range 
checked. 

Diogenichthys laternatus - all specimens at margins of range 
checked. 

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

Hygophum atratum - all specimens checked. 

Hygophum reinhardtii - all specimens checked. 

Physiculus spp. - all specimens checked. 

Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in Brosmophycis marginata, 
"Otophidium", “Zoarcidae", and "blenny"; identifications of 



B. marginata 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. 

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, Scopeloberyx 
robustus); larvae originally identified as Melamphaes spp. 
were not reexamined and this category may contain other 
melamphaid genera. 

Cottidae - all specimens checked. 

Oxylebius pictus - all specimens checked. 

Zaniolepis spp. - all specimens checked. 

Sebastes spp. - category may contain other scorpaenid genera, 
particularly in samples south of line 120. 

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

Labridae - all specimens originally identified to family were 
reexamined and assigned to genus (Halichoeres spp.) or 
species (Oxyjulis californica, Semicossyphus pulcher). 

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

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

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

Seriola lalandi - all specimens checked. 

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



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

Girella nigricans - all specimens checked. 

Caulolatilus princeps - all specimens checked. 

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

Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and reas- 
signed; residuals are small, poorly preserved or unavailable 
specimens. 

Nomeidae - tentative identifications to genus lumped to family. 

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

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

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

Etropus spp. 

Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm; 

smaller larvae are in Citharichthys spp. 

Paralichthys 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. 

Hypsopsetta guttulata - some specimens were originally identified 
as Pleuronichthys spp. 

Microstomus pacificus - all specimens examined. 

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

Psettichthys melanostictus - all specimens examined. 



COMPUTER ENTRY AND EDITING 

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

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

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

SPECIES SUMMARY 

Larvae of northern anchovy (Engraulis mordax) represented 
54% of all fish larvae taken on CalCOFI cruises during 1969 and 
numbered five times as many as the rockfish genus, Sebastes spp., 
the next most abundant taxon with 10% of the total larvae (Table 

2, 3). Northern anchovy also ranked first in incidence; Sebastes 
ranked 3rd. The next most abundant species was the deepsea smelt 
Leuroglossus stilbius with 6.3% of the total, followed by the 
gonostomatid Vinciguerria leucetia with 5.6%; they ranked 7th and 
8th respectively in incidence. Pacific hake, Merluccius 
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productus, ranked 5th in abundance (5.4%) and 13th in occurrence. 
Two myctophids, Triphoturus mexicanus and Stenobrachius 
leucopsarus ranked 6th (2.6%) and 7th (2.4%) in number, and 5th 
and 12th in occurrence. The final 3 taxa in the top 10 collected 
in 1969 were the croaker family Sciaenidae, with 1.5%, the 
sanddab genus Citharichthys spp., with 1.2%, and jack mackerel, 
Trachurus symmetricus, with 0.9% of total larvae. These 3 taxa 
GFanked 28th, 4th and 21st in incidence. The appearance of 
croaker larvae in the top 10 may reflect the increased number of 
stations occupied on the shoreward end of each line where these 
larvae are most abundant. These 10 taxa contributed 89.4% to the 
total number of larvae collected in 1969; the remaining 10.6% was 
distributed among 141 taxa plus the disintegrated and 
unidentified categories. The top 10 taxa comprised 4 coastal 
demersal groups, 2 coastal pelagic species, and 4 midwater 
species. 

EXPLANATION OF TABLES 

Table 1- This table lists by cruise the pertinent station and 
tow data for 1969, 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 2-13). 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; MF, Miller Freeman; AX, Alexander 
Agassiz. 

Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1969 in ranked order. 

Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1969 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 
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month. See Table 1 for station and tow data and Table 
6 for listing of stations with multiple occupancies 
during a month. Multiple occupancies occurred when a 
station was occupied more than once during a calendar 
month; in some cases, multiple occupancies resulted 
from separate cruises. The orders are listed in 
"phylogenetic" sequence modified from Nelson (1984). 
Subtaxa within each order are listed alphabetically. 
Page numbers for each taxon are given in the index at 
the end of the report. 

Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1961 to 
1969. Taxa are listed in the same order as in Table 4. 

Table 6 - List of stations with multiple occupancies in one month 
during 1969. 
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Figure 1. Composite arrangement of diagrammatic charts showing 
areas sampled on each CalCOFI cruise during 1969. 
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TABLE 2. 

Rank 

WOON ADU PWNFE 

Pooled occurrences of fish larvae 

cruises in 1969. 

Taxon 

Engraulis mordax 
Protomyctophum crockeri 
Sebastes spp. 
Citharichthys spp. 
Triphoturus mexicanus 
Lampanyctus spp. 
Leuroglossus stilbius 
Vinciguerria lucetia 
Sternoptychidae 
Disintegrated fish larva 
Unidentified fish larva 
Stenobrachius leucopsarus 
Merluccius productus 
Bathylagus ochotensis 
Cyclothone spp. 
Melamphaes spp. 
Myctophidae 
Bathylagus wesethi 
Tarletonbeania crenularis 
Citharichthys stigmaeus 
Trachurus symmetricus 
Lestidiops ringens 
Bathylagus spp. 
Stomias atriventer 
Diogenichthys laternatus 
Diogenichthys atlanticus 
Icichthys lockingtoni 
Sciaenidae 
Chauliodus macouni 
Symbolophorus californiensis 
Lampanyctus ritteri 
Ceratoscopelus townsendi 

Gobiidae 
Gonostomatidae 
Idiacanthus antrostomus 
Diaphus spp. 
Argentina sialis 
Scopelarchidae 
Hygophum atratum 
Bathylagus pacificus 
Parophrys vetulus 
Trachipteridae 
Sardinops sagax 
Diogenichthys spp. 
Microstoma microstoma 
Serranidae 
Symphurus spp. 
Pleuronichthys verticalis 

74 

taken during CalCOFI 

Occurrences 



TABLE 2. 

Rank 

(cont. ) 

Taxon 

Lyopsetta exilis 
Hypsoblennius spp. 
Paralichthys californicus 
Myctophum nitidulum 
Oxyjulis californica 
Microstomus pacificus 
Synodus spp. 
Chromis punctipinnis 
Hippoglossina stomata 
Clinidae 
Tetragonurus cuvieri 
Gonichthys tenuiculus 
Sebastolobus spp. 
Ophidiiformes 
Peprilus simillimus 
Chiasmodontidae 
Cottidae 
Nansenia crassa 
Scopelosaurus spp. 
Ichthyococcus spp. 

Ophidion scrippsae 
Bathylagus milleri 
Cololabis saira 
Nansenia candida 
Sarda chiliensis 
Ceratioidei 
Notoscopelus resplendens 
Chilara taylori 
Halichoeres spp. 
Poromitra spp. 
Scomber japonicus 
Scorpaenichthys marmoratus 
Trichiuridae 
Lampadena urophaos 
Xystreurys liolepis 
Oxylebius pictus 
Zaniolepis spp. 
Prionotus spp. 
Lampanyctus regalis 
Notolepis risso 
Scopelogadus bispinosus 
Cyclopteridae 
Brosmophycis marginata 
Glyptocephalus zachirus 
Sphyraena argentea2 

Pleuronichthys coenosus 
Psettichthys melanostictus 
Macrouridae 
Anguilliformes 
Hygophum spp. 

WS 

Occurrences 



TABLE 2. 

Rank 

(cont. ) 

Taxon 

Medialuna californiensis 
Scorpaena spp. 
Brama spp. 
Macroramphosus gracilis 
Loweina rara 
Pleuronichthys decurrens 
Aristostomias scintillans 
Hygophum reinhardtii 
Syngnathus spp. 
Notolychnus valdiviae 
Protomyctophum thompsoni 
Etrumeus acuminatus 
Seriola lalandi 
Agonidae 
Semicossyphus pulcher 
Diplophos taenia 
Electrona rissoi 
Pleuronectiformes 
Pleuronichthys ritteri 
Girella nigricans 
Paralepididae 
Hypsopsetta guttulata 
Hexagrammidae 
Eutaeniophoridae 
Atherinidae 
Exocoetidae 
Haemulidae 
Tactostoma macropus 

Blennioidei 
Howella brodiei 
Stomiiformes 
Gerreidae 
Carangidae 
Centrobranchus spp. 
Physiculus spp. 
Scombridae 
Auxis spp. 
Caulolatilus princeps 
Porichthys spp. 
Scopeloberyx robustus 
Bathophilus spp. 
Osmeridae 
Gobiesocidae 
Gempylidae 
Stemonosudis macrura 
Pleuronichthys spp. 
Astronesthidae 
Vinciguerria poweriae 
Parvilux ingens 
Ophiodon elongatus 

76 

Occurrences 
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TABLE 2. 

Rank 

140 
140 
140 
140 
140 

((Gonit., ) 

Taxon 

Nomeidae 
Coryphaena hippurus 
Dolichopteryx spp. 
Icosteus aenigmaticus 
Lepidopsetta bilineata 

deh 

Occurrences 
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1969. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 

Rank Taxon Count 

wt Engraulis mordax 468352 
2 Sebastes spp. 86545 
3 Leuroglossus stilbius 55 sul2 
4 Vinciguerria lucetia 49462 
5 Merluccius productus 47105 
6 Triphoturus mexicanus 22844 
7 Stenobrachius leucopsarus 20698 
8 Sciaenidae 13413 
9 Citharichthys spp. O27, 
10 Trachurus symmetricus 7718 
Vil Bathylagus ochotensis 6639 
a2 Bathylagus wesethi 6212 
als! Protomyctophum crockeri 5564 
14 Cyclothone spp. 4509 
115) Unidentified fish larva 4448 
16 Lampanyctus spp. 4200 

a7) Bathylagus spp. Sida 
18 Disintegrated fish larva Sh 7/'5)7/ 
19 Diogenichthys laternatus 3685 
20 Sardinops sagax 3093 
Aa Sternoptychidae 2982 
22 Tarletonbeania crenularis 2801 
23 Myctophidae 2778 
24 Citharichthys stigmaeus 2485 
25 Synodus spp. 2120 
26 Melamphaes spp. UGS 
27 Diaphus spp. 1758 
28 Diogenichthys atlanticus 1646 
29 Ceratoscopelus townsendi 1623 
30 Lampanyctus ritteri 1585 
Sha Argentina sialis 1457 
32 Stomias atriventer 1448 
33 Parophrys vetulus 1435 
34 Icichthys lockingtoni SWS 
3}5) Lestidiops ringens 1234 
36 Symbolophorus californiensis 918 
39) Chauliodus macouni 900 
38 Sarda chiliensis 874 
39 Chromis punctipinnis 789 
40 Oxyjulis californica 762 
41 Gobiidae 748 

42 Serranidae 692 
43 Idiacanthus antrostomus 643 
44 Hygophum atratum 532 

45 Gonostomatidae Suis 
46 Paralichthys californicus 497 
47 Symphurus spp. 470 

78 



TABLE 3. (COne ) 

Taxon 

Scopelarchidae 
Bathylagus pacificus 
Prionotus spp. 
Ophidiiformes 
Hypsoblennius spp. 
Peprilus simillimus 
Lyopsetta exilis 
Diogenichthys spp. 
Scomber japonicus 
Pleuronichthys verticalis 
Trachipteridae 
Tetragonurus cuvieri 
Seriola lalandi 
Gonichthys tenuiculus 
Nansenia candida 
Clinidae 
Microstoma microstoma 
Myctophum nitidulum 
Hippoglossina stomata 
Microstomus pacificus 
Sebastolobus spp. 
Ophidion scrippsae 
Cottidae 
Notoscopelus resplendens 

Etrumeus acuminatus 
Nansenia crassa 
Ceratioidei 
Halichoeres spp. 
Chiasmodontidae 
Lampadena urophaos 
Xystreurys liolepis 
Scopelosaurus spp. 
Lampanyctus regalis 
Cololabis saira 
Trichiuridae 

Ichthyococcus spp. 
Anguilliformes 
Bathylagus milleri 
Chilara taylori 
Scorpaena spp. 

Scorpaenichthys marmoratus 
Poromitra spp. 
Hexagrammidae 
Sphyraena argentea 
Scopelogadus bispinosus 
Glyptocephalus zachirus 
Oxylebius pictus 
Notolepis risso 
Zaniolepis spp. 

19 



TABLE, SienccOnitren) 

Rank Taxon Count 

97 Blennioidei 62 
98 Psettichthys melanostictus 61 
99 Pleuronichthys coenosus 57 
100 Brosmophycis marginata 55 
ii{a)at Pleuronectiformes 52 
101 Paralepididae 52 
IEC) Macrouridae 49 
103 Macroramphosus gracilis 49 
103 Cyclopteridae 49 
103 Medialuna californiensis 49 
107 Hygophum reinhardtii 48 
108 Girella nigricans 47 
109 Loweina rara 45 
109 Brama spp. 45 
111 Protomyctophum thompsoni 44 
eZ. Hygophum spp. 41 
Lie Notolychnus valdiviae 41 
LILA Pleuronichthys ritteri 41 
WN Aristostomias scintillans 41 
116 Pleuronichthys decurrens 38 
Waly Semicossyphus pulcher 36 
118 Exocoetidae 35 
Hag) Syngnathus spp. 34 
LLG, Gerreidae 34 
abZal Hypsopsetta guttulata 32 
22 Diplophos taenia 28 
1253 Agonidae 27 
124 Atherinidae 25 
AA5) Electrona rissoi 22 
126 Lepidopsetta bilineata Za 
126 Howella brodiei 21 
128 Haemulidae 20 
2:9 Stomiiformes 16 

130 Eutaeniophoridae 5 
aleial Tactostoma macropus 14 
12352 Carangidae Tal 

WS}s' Bathophilus spp. 9 
134 Centrobranchus spp. 7 
135 Auxis spp. 6 
35 Physiculus spp. 6 
135 Scombridae 6 
135 Scopeloberyx robustus 6 
139 Caulolatilus princeps 5 
140 Porichthys spp. 4 
140 Parvilux ingens 4 
142 Coryphaena hippurus 3 
142 Nomeidae 3 
142 Pleuronichthys spp. 3 
142 Vinciguerria poweriae 3 
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TABLE Scone.) 

Rank Taxon Count 

142 Osmeridae 3 

142 Ophiodon elongatus 3 
142 Astronesthidae 3 

142 Icosteus aenigmaticus 3 
142 Dolichopteryx spp. 3 
142 Gempylidae 3} 
142 Gobiesocidae 3} 

142 Stemonosudis macrura 3 

Total 875854 
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(cont. ) 

TABLE 4. 

Bathylagus spp. (cont. ) 

SEP. OCT. NOV. 

AUG. 

FEB. MAR. APR. MAY JUNE JULY 

JAN. 

STATION 
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(cont. ) 

TABLE 4. 

(cont. ) 

Bathylagus spp. 

DEC. 

MAY 

APR. 

JAN. 
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(cont.) 

TABLE 4. 

(Cont. ) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Leuroglossus stilbius 
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(cont. ) 

TABLE 4. 

Gonostomatidae (cont. ) 

NOV. DEC. 

OcT. 

AUG. 

MAY 

APR. 

FEB. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Cyclothone spp. 
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(cont. ) 

TABLE 4. 

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

TABLE 4. 

(cont. ) 

Idiacanthus antrostomus 

NOV. DEC. 
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(cont. ) 

TABLE 4. 

Myctophidae (cont. ) 

SEP. OcT. NOV. DEC. 

AUG. 

FEB. MAR. APR. MAY JUNE JULY 

JAN. 

STATION 

ooo ocoooocoeoocooco eomstomooooeoo Noo 

rritttirtrtrooottttooooooooco!t! | omwowoooocoo! i! imoo 

oooooocoo oono 
6 © © lee. @ 8 © ee Te 

(=m my me ese Us Cie Tite eee Use OOM ea OSU 0 Ot Oo Uesie0 
N 

ooooeocoeo0 e9o0ecnF oCooCoCoO cooOoMmMmtoooocoooocooooooooeco 
©) io) Je, fe: fe, fo, fe « 0) ei ee eS Tove sels Gu (eye) ee) ie) le jae ee lepie « “oe lee) jeyie Je 0, 10) (6516) \8 

coooooo0oec |;coooomoocoo !ioooomwococcocooccocoocococoeocoooo 

oooooonnoocoeooooo ooo0o0o eooo ooo 

trtttt ti toooooowmooooocoocoo0!! |ooococoo!ioooo!!1tcoo 

oooooc[eo 

=m) (Sm fm at elie be TE oils Doathe CaatcD De UTI ees! ath SST heth a0 oC) 0 Ce Ue 1) 

oooooconm oooocoomooe 8 NS ON OS OO OIE IOS 
@) fe) Fe hes .wfe) (eye Bi pOin8:. Oy fe). 0) fe 6; Je: ve Ry ley) ie; Je: e: Te; Ye, 10) e) je) je: fee ‘e (9), ivi ca) ene 

SOSCSOON | OSC OSCOMSCS | CUMmmMmMOomMonccomoccoCoONmMmMNSCCS 
Ne 

SO 

Pb a RAT at alc at) CRAToSDhal oA Wa aD! ssl el es Vell (Te Cleat loots (lo Ch Rll al al Rta el eet COURT oe at: Op dh 

OMrOOOCONnN OCONMMOOCSCOCOANMAWOUBMOSO SDONSCONWOON 
. . . . . . e . . . . . . . e . . . . . . e . . . . . . . . . . . . . . 

SOMOOCSCOSCHUH 1LOWUPRSCOSCOCSCOMMEMOWWOCO! |! |ONOMOCOOMAOCOMWI III II 
aes N 

OmoooootwNnROoO ocoocooo ecCcoNnoor PESO SSA SIN SONI IE IO 
. . . . . . e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MADOMSOMSYSS | SNS 1 CSOMSO’ | WMOSSSMMONRMAMBHOSS 
S am eq ei a 

ow 
. . 

UR SU AT Uti ATV Te Ue lb Ue DC atte ia ive Tiel ties Pet Vinee ais ST SUS teeth 0) 8 Che Cie Ob eat bet 

ooo 92000 OF OmMoomMoooooonwooe onosrtoooonoo oo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SSOS!|SOSSO 1 omoScoomMESSOSSOOMUSS! 1 IMmmESCocoNSS!11000 
ei 

NOMNONMOOG ocooc0ceoMnoot SFOOCCCOMOOCoCOooCOooCoocoooOon OWS 
8) 0) (6-18 FO) ne Fe. (8 O98. Oke OS Oy 8 0: Je se fo) fe) je, fe; eevee, (0,50, 0. \e) Te) se) le he; (ese eo ee 6 ee 

NOoOmMmowoo!;rooococomoomicooooo0oowooooccocccec“eooomionoe 

SCOSCDCOOCCOOOD OOOO OCOOCOOCOOOCOCOOCOC OOOO OCOCOCOoCOeCSCOOO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ° . . . . . . . . . . . . 

NOOMAHNOCDONDODDOOCODALRANMNSDOCOCOOCDOODONONONOSDSDOOOCONNO 
WODHDABWNNDHAOMIPNORDAANMMMIYNORDHONTAMMNTAINNORODHONTAME 

aq eae 

SOSTSDCOOCOCOCOCOOOOOOCOOOCOCOOCOOOCOOCOCOOOOOCOCOOOCOCOCOCOSoO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SCOONMMMMMNEEEEREERROCOCOOSCODOCOCOOCOMMM MMMM MMMM MM MAREE 
DODD DODDDDDDDDODDDDANDAANAAADAAAADADADADADAAADAAAARAAH 

136 



(cont. ) 

TABLE 4. 
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(cont. ) 

TABLE 4. 

(cont. ) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Diaphus spp. 

AUG. SEP. ocr. NOV. DEC. 

JULY 

FEB. MAR. APR. MAY 

JAN. 

STATION 
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(cont. } 

TABLE 4. 

(cont. ) 

Lampanyctus spp. 
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TABLE 4. 

(cont-) Ae | a ee eee a 

Lampanyctus spp. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Lampanyctus spp. 
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TABLE 4. 

(cont. ) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Stenobrachius leucopsarus 

NOV. DEC. 

SEP. OcT. 

AUG. 

JUNE JULY 

MAY 

APR. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Triphoturus mexicanus 

DEC. 

JUNE JULY AUG. SEP. 

MAY 

APR. 

FEB. 

JAN. 

STATION 
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TABLE 4. 

(cont. ) 
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TABLE 4. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Diogenichthys laternatus 

DEC 

NOV. 

MAY 

APR. 

JAN. 

STATION 

eoooonocooocooocoooocoeooocooooooOoNntoooco rs onmA”cg 22 
©) (ot ei ten er ‘b) erie’ he) ‘ef ja) a’ (al (0) ‘ec! ‘ef (oe! “el Ve! ee 0 je; “wy eevce @ fe: "o \'e te ).0: 0. 8 eee . 

OSooonoooooooeooooooooooooooomrdnoomMoonag! |! | HEN ICS Meat oo 
ea 

omoor aS Cow SCOMMAM DANnNoooooorwo0o0oownoo 
. . . . e e . . . . . . . . . . . . e J e e . e . e e e e e e . e 

Ws UU MVomm i i ot IMAI SOW 1 SONATA! F¥aSSSSSSASSdSSoNSS 
ei ZFOMAs WN ad 

ey 

SNDOMONOAANGDOOCONANS 
e . e e . e e . e e e e . . e e . e . e e e e e e e e ° 

ececooo!tiilttrlimnooott ttt ttt tt lt bP POW MMBMOMODHAWOSCOPMNAMS 
Mo < Lal a AMA 

SNOSBMMOOSOSCSCOSOMOOKRMAMMNE™DOMAMAHAS 
Wi ie) fe fo! oie) fer o> (eo ‘6! (@ ie) We: foie) oi ‘e) oF le) ome) @ (ee! ‘co 0. 8 

SASOMOHSGSSONSSOADNWUHDOFNOMMAAO! 1! I tli ttittttttttids 
N N NNN 

oooonoooocoooooon S00 SCOCOrFOomMoooooooooonoowewunrow 
. . . e e e ° e . e ° ° . . J . e . . e . e e . e e . e e . e e . . e . e . e . e e e . 

oooomooooooqoqoo00om!ooo! eens erate ed ein eh eh La A) 
N 

SwooooqoqoococeooooocooooooooooooooooooOoOoOOoOMOoOOOoOOnONOCOo 
Uy ey iat “er ey fey OG) ete ie: ‘e, Yel le: fa) fe) fe fe Fal es oy eh 'e, fe) fe, fe) ie ie! ie: fe); "el, .e% ie, (eo: ie (ey (Oy Teh Keliiay et 10 te) (a> fe) fal 

N 

ANSOPMOMAMOOCOSCSCOO ONO SOSCSCOHNSSCOAMSCODBDANDOPOANNOS 
ol ‘a Coy [ey ‘eter ee” “er fe) ce, 8, ie, © 6 V6 ee @ ey fe: fe) ver to: <6: .o “io: ie) a) oe} “eo ‘oe, fe; le” ie: ‘ey jel) ‘ep fe) ve, (0) (oF fe” te 

AAOOCOWMOUNMNAOOCOMSOO.O | 229; | SOOSOSDOMOSSCOMWVOSOEDAHHAONDNNWOS 
Ne N wo m CN NP: 

AMNOVODOOSONANWOFTEDBDOANRIMAMEFAMONWOW 
. e J . e . . . e ° . ° e e . e e e e e . . e e e e . e . e e e e 

Prrdb db tt bb tt POR OFMNGDOOKHDDIKHEKMOODDMNNANMEEMMOOMOMOW 
OY A oe AMA N FH MN SHE AMAA et 

CSooowMwnmMoo0ooco 
eo) “o “e, ju je @ 'e ‘@ (0 “© ‘0 “e 

SISISIQN MSO SISISISiCon ye lee Ue ee a SS a 0 ae 
a Nb 

Seononr~oo coOocOoONmM wm 
ee ee ee ee eo 8 © © © @ ee 

ooMmnonmnwooltiooooommionwnitititttrittitrtrttitrttirbtrrttreterede 

oooooooeooooooooooeoocoooocoocoooooocoocoooocoeocooooesoo 
. . . . . . . . . ° . e . ° . e . . . ° . e e ° e . e . e e ° . . . e . . e. . ° e e . ° e e 

SOCOM OOSCOAMNONNMONMOOOOCURNNMNOCOPFONDOONMONMNOONONOOCONMN 
SFOMNYFYGNONOFOMMNMMATNNOFDAMNMYA@NOMGEANOMMNADPNONMNMAINONM 

oooocooooeocoocoecooocoococooocooococooocoocooooqooocnoooco 
e . e . e e . . e . ° e . . . e e e e . . e . { e e e e e e . e . e e e e . e e. e e e e e 

AME SEES EE DBDHOOSCOSCSOSCOCOOCONAMMMMEEEEFrOOOOCOoOMNMnaNanaanrrt 
SSS SSAA AR ANNAN NNNN NN NN NN NN ANN ANNAN MMMMAMMMMMMMMMM 
Ln ne sc I MM nD Be Bn Bn on ee De No a 

163 



» 
Nese 

L
o
o
 

—
—
 

e
e
 

| 
—
 

| 
n
i
l
 

a
e
 

—
 

| 
—
s
 

* 
—
 

| 
_
—
s
 

—
—
s
 

- 
» 

0
°
0
 

0
°
0
 

0
°
0
 

= 
= 

0
°
0
 

0
°
O
 

= 
0
°
0
 

Lat 
= 

= 
O
s
S
E
 

0
0
6
1
 

0
°
0
 

0
°
0
 

0
°
0
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

(Su te 
= 

= 
O
n
8
é
 

“O. 0
b
 

0
°
0
 

0
°
0
 

0
°
0
 

= 
= 

0
°
0
 

S
e
]
 

= 
0
°
0
 

0
°
0
 

= 
= 

OFVO9S. 
O
R
E
C
E
 

0
°
0
 

0
°
0
 

0
°
0
 

= 
= 

S
a
g
 

0
°
0
 

= 
0
-
0
 

0
°
0
 

= 
= 

O
R
S
 

(Oeg2er 

8
°
z
 

0
°
0
 

6
°
O
T
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
-
0
 

0
°
0
 

= 
= 

0
-
0
0
 

OF 
Z22L 

0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
O
 

0
°
0
 

= 
I
S
 

0
°
0
 

= 
= 

0.09" 
O
V
E
c
r
 

0
°
0
 

ents 
= 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
0
5
,
 

O
s
e
c
r
 

0
°
0
 

o
°
e
 

= 
0
°
0
 

= 
O
e
)
 

0
°
O
 

= 
0
°
0
 

0°0O 
= 

= 
O
-
S
h
 

0 =
E
e
r
 

0
°
0
 

= 
= 

e
a
e
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

0
°
0
6
 

O
°
O
2
T
 

0
-
0
 

0
°
O
 

= 
E
e
 

= 
0°0O 

L
a
o
 

= 
0
°
0
 

4
 

= 
= 

0
°
0
8
 

O
°
O
2
T
 

0
°
0
 

= 
= 

o
m
e
 

= 
= 

0°0O 
= 

= 
0
°
0
 

= 
= 

Orage 
O
s
0
G
r
 

0
°
O
 

Lets 
= 

0°0O 
= 

0
°
0
 

0
°
O
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

O2Sr, 
O
2
0
C
T
 

0
°
0
 

= 
0
°
0
 

0
°
O
 

= 
0°0O 

0°0O 
= 

0
°
0
 

= 
e
t
s
 

0
°
O
 

O5G6E. 
Ossitt 

0
°
0
 

0°0O 
= 

0
°
0
 

= 
0
°
0
 

0
°
 

= 
0°0O 

= 
0°0O 

= 
O
0
8
)
 

Os2iur 

0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
S
a
t
 

0
°
O
 

O709> 
O
F
L
0
t
 

0
°
0
 

a
 

= 
0
°
0
 

= 
0
°
0
 

0°0O 
= 

0
°
0
 

= 
0
°
O
 

C
a
o
 

O
7
0
S
 

O
F
L
E
r
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
-
0
 

0
°
0
 

= 
0
°
0
 

= 
E
L
 

0
-
0
 

OFO%- 
O
x
L
E
r
 

0
°
O
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
O
 

= 
0
°
0
 

== 
E
e
 

0
°
0
 

0
°
0
8
 

O°EeTT 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

S
a
d
 

O
F
S
r
 

Oxeirt 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
-
0
 

= 
0
°
0
 

= 
(GME 

S
e
e
 

0
°
0
8
 

O
°
O
T
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

- 
0
°
0
 

= 
0
°
0
 

6
°
 

0502, 
0
-
0
0
1
 

0
°
0
 

= 
8
°
Z
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0°0O 

= 
0
°
0
 

0°Oo 
0
°
O
L
 

O
°
L
O
T
 

0
°
0
 

— 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
Sine 

0
°
0
 

0
°
S
b
 

O
°
L
O
T
 

0
-
0
 

<= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
(ENE 

0
°
0
 

0
°
0
8
 

O
°
L
O
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
E
s
e
 

0
°
0
 

0
-
0
8
 

O°E€OT 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
JES (ULE 

0
°
O
 

OrSee. 
O
s
E
O
r
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

o
°
e
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
0
6
 

O
°
O
O
T
 

* oad 
* 
AON 

* 
LOO 

* das 
“Onw 

aA1n¢c 
anor 

AWW 
*ddw 

“avn 
“dad 

“NWe 
N
O
I
L
W
L
S
 

s
n
[
T
n
o
t
n
u
a
z
 

s
h
y
z
y
I
T
u
o
y
g
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

(BAS 
= 

0
°
0
 

= 
0
-
0
 

0
°
0
 

OeSt> 
O
F
0
b
L
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
t
a
e
 

0
-
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

O
s
e
 

O
F
L
0
E
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

Cnt 
O
°
O
Z
T
 

O0°€6 

0
°
0
 

= 
B
a
c
 

0
°
0
 

= 
0°0O 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
-
0
 

0
°
0
6
 

O°£€6 

= 
= 

= 
= 

= 
= 

— 
= 

= 
= 

(Gate 
= 

O
°
O
0
T
 

O
°
L
L
 

= 
0
°
0
 

0
°
0
 

= 
O
°
e
 

0
°
0
 

= 
0
°
O
 

= 
= 

s
e
 1 

0
-
0
 

O
F
0
6
>
G
e
e
z
2
 

* 
oad 

“AON 
* 
LOO 

* das 
“onw 

aA1ne 
anne 

AWW 
“udv 

*UvW 
* q

a
 

“NVC 
N
O
I
L
V
L
S
 

T
O
S
S
T
I
 

P
U
O
T
2
I
I
P
T
A
 

= 
SRETC 

B= SZ 
= 

= 
S
E
G
 

0
°
0
 

= 
v°0Z2 

S
°
6
E
 

= 
= 

0
°
0
9
 

O
°
L
E
T
 

= 
6
°
9
 

G
r
e
 

= 
= 

0
°
0
 

S
r
c
 

= 
€
°
T
y
 

ORBLE 
= 

= 
0
°
0
S
 

O
°
L
E
T
 

= 
0
°
0
 

0
°
9
 

= 
= 

0
°
0
 

0
°
0
 

= 
(ee) 

9
°
0
E
 

= 
= 

ORO%. 
O
2
L
E
L
 

* oad 
“AON 

* 
L900 

‘das 
*OnW 

xA1Nc 
anor 

AWW 
*adw 

"aWW 
* dad 

“NWCe 
N
O
I
L
W
L
S
 

(
*
3
u
0
9
)
 

s
n
z
e
u
r
a
z
e
T
 

s
h
y
z
Y
y
o
T
u
a
b
o
r
q
 

(
°
3
u
0
9
)
 

*) 
A
T
A
V
L
 

164 



0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
o
°
e
 

= 
0
°
0
 

0
°
0
 

O
°
S
b
 

O
°
E
T
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0°0O 
= 

Line 
= 

0
°
0
 

0
°
0
 

0
°
O
L
 

O
°
O
T
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

s
t
s
 

0
°
O
r
 

O
°
O
T
T
 

0
°
0
 

= 
9
°
R
 

0
°
0
 

= 
0°0O 

0
°
0
 

= 
0
°
0
 

= 
S
R
E
 

0
°
0
 

0
°
0
8
 

O
°
L
O
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
1 rts 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
O
L
 

O
°
L
O
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
S
e
 

0
°
0
 

0
-
0
9
 

O
V
d
0
r
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

a 
0
°
0
 

6
°
9
 

0
°
0
S
 

O
°
L
O
T
 

0
°
0
 

S 
0
°
0
 

0
°
0
 

= 
0°Oo 

0
°
O
 

= 
0
°
0
 

= 
(5 of5 

0
°
 

O
F
S
 

Oe 
Z
0
r
 

0
°
0
 

= 
0
°
0
 

Cane 
= 

0
°
O
 

0
°
O
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

O
T
O
L
 

O
s
E
0
r
 

0
°
O
 

= 
0
°
0
 

C
a
c
 

= 
0
°
O
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
S
S
 

O
°
E
O
T
 

0°0O 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
9
 

= 
0
°
0
 

= 
0°0O 

0
°
0
 

0
°
0
6
 

O
°
O
O
T
 

0
°
0
 

= 
(EOK5 

0
°
0
 

= 
0°0o 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
O
L
 

O
°
O
0
T
 

0
°
O
 

= 
0
°
O
 

0
°
O
 

= 
0
°
0
 

0
°
O
 

= 
0
°
0
 

= 
C
a
e
 

0
°
0
 

O
0
9
)
 

VOsS00T 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

(GAS 
= 

0
°
0
 

0
°
0
 

0
°
0
8
 

O
°
£
6
 

= 
0
°
0
 

9
°
0
 

= 
0
°
0
 

O
°
 

= 
0
°
0
 

= 
= 

0
°
0
 

0
°
0
 

O
R
O
L
 

SOREL 

* 
aa 

* AON 
* 
LOO 

* das 
“
n
v
 

ATO£ 
anor 

AWW 
*ddw 

"
U
W
 

"daa 
“NWCe 

N
O
L
L
W
L
S
 

u
m
2
e
z
2
e
 
u
n
y
d
o
b
h
g
 

0
°
0
 

G
c
 

0
°
0
 

= 
= 

0°0O 
0
°
O
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
S
E
 

B
O
R
L
E
L
 

6
°
C
 

0°0O 
0
°
0
 

= 
= 

0
°
O
 

0
°
0
 

= 
0°90 

0
°
O
 

= 
> 

O°OEe 
O
°
L
E
T
 

O
r
e
 

0
°
0
 

0
°
0
 

= 
= 

0
°
0
 

0
°
O
 

= 
0
°
0
 

0
°
O
 

= 
= 

O
°
O
v
 

O
°
E
E
T
 

0
°
0
 

€
°
e
 

0
°
O
 

= 
= 

0
°
0
 

0
°
O
 

= 
0°0O 

0
°
O
 

= 
= 

O
°
S
E
 

O
°
E
E
T
 

0
°
0
 

0
°
O
 

O
R
E
 

= 
= 

0
-
0
 

0
°
o
 

= 
v°Ee 

0
°
O
 

= 
= 

OFOS) 
“
O
S
L
E
L
 

0°0O 
0
°
O
 

= 
0
°
0
 

= 
0
°
0
 

terts 
= 

0
°
0
 

G
°
e
 

= 
= 

O
O
S
 

OR 
e
a
r
 

0°0O 
0
°
0
 

= 
0
°
O
 

= 
0
-
0
 

0
°
0
 

= 
0
°
0
 

v
°
E
 

= 
= 

0
5
S
 

O
E
E
 

0°0o 
0°O0 

= 
0
°
O
 

= 
0
°
0
 

6
°
Z
 

= 
0
°
O
 

0
°
0
 

= 
= 

Qaazy 
W
E
G
 

0
°
0
 

0
°
0
 

= 
(Sts 

= 
0
°
O
 

0
°
0
 

= 
0°0O 

0
°
0
 

= 
0
°
O
 

0
°
0
9
 

O
°
O
2
T
 

0
°
O
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
O
 

= 
0
°
O
 

= 
G
°
e
 

0
°
O
 

O
0
9
)
 

S
O
R
 
A
b
r
 

0
°
O
 

= 
1
G
 t5 

0
°
O
 

= 
0
°
0
 

0°0O 
= 

0
°
0
 

= 
0
°
0
 

0
°
O
 

0
°
O
b
 

O
°
E
T
T
 

* Daa 
“AON 

* 
LOO 

* das 
“Onv 

xIn¢c 
anor 

AWW 
*adwW 

"
U
W
 

“daa 
“NWE 

N
O
I
L
W
L
S
 

-
d
d
s
 
u
m
y
d
o
b
h
g
 

= 
0
°
O
 

0
°
0
 

= 
= 

0
°
O
 

0
°
0
 

= 
0
°
O
 

G
A
G
 

= 
= 

O
0
9
)
 

V
O
R
L
E
L
 

- 
0°0 

0°0 
- 

- 
0°0 

0°0 
- 

0°0 
6°9T 

- 
- 

OOS) 
WORZET 

= 
S
t
S
 

0
°
0
 

= 
= 

0
-
0
 

0
°
0
 

= 
0
°
9
 

Pots, 
= 

= 
O
O
”
 

“
O
F
 Z
E
T
 

0
°
0
 

0°0O 
0
°
0
 

= 
== 

p
r
e
 

0
°
O
 

= 
0
°
0
 

€
°
e
T
t
 

= 
= 

OnSite 
OR 

L
E
E
 

=> 
0
°
O
 

0
°
0
 

= 
= 

0°0O 
0
°
0
 

= 
0
°
0
 

S
e
 

= 
= 

O
O
S
)
 

O
R
E
e
E
r
 

= 
L
e
G
 

0
°
O
 

= 
= 

0
°
0
 

0°0O 
= 

0
°
0
 

8
°
9
 

= 
= 

0
°
0
S
 

O
°
E
E
T
 

0
°
0
 

0
°
O
 

0
°
0
 

= 
= 

0
°
0
 

0°0O 
oS 

0
°
0
 

C
A
O
L
 

= 
= 

OnOe) 
J
O
S
E
E
T
 

0°0 
0-0 

0°0 
- 

- 
0°0 

0°0 
- 

0°0 
Gil 

- 
- 

O°SE 
O°EET 

= 
0
°
0
 

0
°
0
 

= 
= 

0
°
0
 

0
°
0
 

= 
O°Ee 

v
v
.
 

= 
= 

0
°
0
S
 

O
°
O
E
T
 

= 
0
°
O
 

0
°
0
 

= 
= 

0
°
0
 

0
°
O
 

= 
0
°
0
 

T
°
O
T
 

= 
a 

O
°
S
b
 

O
°
O
E
T
 

* Sad 
“AON 

* 
LOO 

* das 
“ony 

za1or 
anor 

AWW 
*ddw 

“aww 
“dad 

“NVC 
N
O
L
L
W
L
S
 

(
°
3
u
0
9
)
 

s
n
y
f
n
o
t
n
u
a
?
 

s
h
y
z
Z
Y
y
I
T
U
O
D
 

(
°
3
u
0
5
)
 

°*) 
A
I
d
W
L
 

165 



=
 

| 
V
o
n
 

a
 

| 
—
_
 

—
 

a
 

| 
—
 

| 
—
 

| 
|
 

—
 

| 
L
o
m
a
n
 

e
e
 

a
 

| 
—
 

—
,
 

|
 

oo
ea
li
le
 

|
 
a
l
 

0
-
0
 

= 
0°0 

0°0 
= 

0
°
0
 

0°0 
= 

0°0 
= 

0°0 
v
e
 

e
h
 
PZ 

(
e
t
s
 
1
 t
 

0
°
0
 

= 
0°0 

0°0O 
= 

0°0 
0°0 

= 
(Gls 

= 
0°0 

0°0 
O
c
0
L
 

YORLOL 

0
°
O
 

= 
0
°
0
 

0
-
0
 

= 
0
°
0
 

0
°
0
 

= 
(G5) 

= 
0
°
0
 

0
°
0
 

0
°
0
9
 

O
°
L
O
T
 

= 
= 

0
-
0
 

= 
= 

v
8
 

= 
= 

O°€e 
= 

= 
= 

O
°
O
F
T
 

0
°
€
6
 

= 
= 

0
°
0
 

= 
= 

626 
= 

= 
0
°
0
 

= 
= 

0
°
0
 

O
N
O
C
L
S
O
R
E
6
 

0
°
0
 

= 
0
-
0
 

0
°
0
 

- 
0
°
0
 

= 
6
°
S
 

0°0O 
= 

0
°
0
 

0
°
0
 

0
°
0
8
 

O
°
€
6
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

tat 
O
°
O
V
T
 

0
°
0
6
 

* 
aa 

* AON 
* 
LOO 

‘das 
“onW 

A1Oc 
anor 

AWW 
“udw 

“
U
W
 

* dad 
“NUe 

NOILWLS 

T
r
z
p
r
e
y
u
r
a
z
 

u
n
y
d
o
b
h
A
g
 

= 
0
-
0
 

Gat 
= 

= 
8
°
8
2
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
0
9
)
 

0
9
2
5
.
 

= 
0
°
0
 

0
°
0
 

= 
+ 

1
s
 

0
°
0
 

= 
0
°
0
 

E
a
s
 

= 
= 

0
°
0
S
 

O
°
L
E
T
 

= 
0°0 

O
s
e
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

wae 
a 

= 
O
n
0
Y
 

s
O
 2
5
0
 

0
-
0
 

0
°
0
 

0
°
0
 

= 
= 

€
°
O
r
 

0
°
0
 

= 
0
°
0
 

O°OoT 
= 

= 
O
n
G
E
 

SOWZEL 

6
°
c
 

0°0 
0
°
0
 

= 
= 

E
A
S
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
2
0
 

SOecer 

= 
0-0 

6
°
6
T
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

GaL 
= 

= 
0209) 

SOSGEL 

= 
0°0 

G
i
n
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

0
-
0
 

= 
= 

O
Z
O
S
 

GOReet 

0°0O 
0
°
O
 

0
°
0
 

= 
= 

0°0O 
0
-
0
 

= 
0
°
0
 

B°E 
= 

= 
OnSS. 

SOReer 

= 
6
°
€
7
 

(Gah) 
= 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

Swe 
= 

= 
0
°
0
9
 

O
°
O
E
T
 

= 
8
°
Z
 

0
°
0
 

= 
= 

0
-
0
 

E
n
c
e
 

= 
0°0O 

8
°
O
T
 

= 
= 

0
°
0
S
 

O
°
O
E
T
 

= 
0
°
0
 

0
°
O
T
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
s
S
y
 

sOs0EE 

0°0O 
v°9 

0
°
0
 

= 
= 

0
°
0
 

0
-
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

On0%) 
sOROkL 

0
°
0
 

0
-
0
 

0
°
0
 

= 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

g
e
)
 

= 
= 

O
8
2
)
 

SO, 0Ek 

0
°
0
 

0
-
0
 

0
°
0
 

= 
= 

v
°
6
 

G
e
9
 

= 
E
3
9
 

0
°
0
 

= 
= 

O
0
9
)
 

VORecE 

0
°
0
 

6
°
Z
 

0
°
0
 

iF 
= 

G
°
9
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
°
S
b
 

O
°
L
Z
T
 

0
°
O
 

0°0 
(6° Uh 

= 
= 

0
°
0
 

0
-
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
O
F
 

O
F
L
a
r
 

0
°
0
 

0
°
0
 

= 
0°0O 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

6
°
 

= 
= 

O
n
E
 G
e
 O
w
e
a
e
 

0
°
0
 

0
°
0
 

= 
Wats 

= 
0
°
0
 

0
°
0
 

= 
8
°
z
 

0
°
0
 

= 
= 

O
0
9
 

O
s
c
a
r
 

0°0O 
Tag 

= 
e°e€ 

= 
v
c
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
-
0
S
 

OF; Ectl 

0
°
0
 

T
°
8
t
 

= 
P
a
c
 

= 
G
a
e
 

0
°
0
 

= 
0
°
0
 

0
-
0
 

= 
= 

O
F
S
y
 

~OVecr 

0
°
O
 

0
°
0
 

= 
O
r
e
 

= 
0
°
O
 

0
°
0
 

= 
0
°
0
 

(6Oe 
= 

= 
O
F
Z
E
 

“ORECL 

0
°
0
 

= 
rr 

0
°
0
 

= 
= 

cre 
= 

= 
(SoS 

= 
= 

0
°
0
6
 

O°OZ2T 

0
°
0
 

0
°
0
 

= 
S
°
6
T
 

= 
0
-
0
 

S
e
 

= 
0
°
0
 

0
°
0
 

= 
= 

0
°
0
8
 

O0°OZ2T 

0
°
0
 

0
-
0
 

S 
€
°
6
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0-0 
= 

bee 
O
R
O
L
 

BORGcr 

0
°
0
 

0
-
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
v
9
 

0°0 
= 

0
°
O
 

0
°
0
9
 

0°O02T 

0
°
O
 

= 
= 

0
°
0
 

= 
= 

0°0O 
= 

= 
6
°
 

= 
3 

0
°
S
S
 

0
°
0
2
T
 

0°0O 
0
°
0
 

= 
8
°
S
 

= 
G
e
 

0
°
0
 

= 
0
°
0
 

wets 
= 

0
-
0
 

0
°
0
S
 

O°OZ2T 

0
°
0
 

0
°
0
 

= 
C
9
 

= 
0
°
0
 

0
°
9
T
 

= 
a
 

3 
= 

0
°
0
 

= 
0
°
0
8
 

O
°
L
I
T
 

0
°
0
 

0
°
0
 

= 
(Be) 

= 
0
°
0
 

0
-
0
 

= 
0
°
0
 

= 
0
°
0
 

v°6 
OF 

O
S
e
s
 
Oe 

ne 

0
°
O
 

0
-
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
Wee) 

= 
0
°
0
 

0
°
0
 

O
r
S
Y
 

O
F
Z
 
EL 

0
°
O
 

= 
0-0 

G
°
t
c
 

= 
0°0O 

L
O
S
 

= 
B
n
d
 

= 
0
°
0
 

0
°
0
 

W
e
y
 

W
e
b
s
 

0
°
0
 

= 
0°0 

v
9
 

= 
0
°
O
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

Lngek 
C
F
O
 

sOmene 

0
-
0
 

= 
0°0 

0°0O 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
O
°
S
T
 

0
°
0
 

O
O
S
 
ee Ore 

ce 

0
°
0
 

= 
0°0 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
-
0
 

z 
0
°
0
 

(ONE 
OF0S) 

S
O
R
E
 
cr 

wesc (al 
“AON 

* LOO 
“das 

“Sav 
ator 

anor 
AWW 

*adw 
"avW 

* dad 
*Nwe 

NOILWLS 

(
°
q
u
0
9
)
 

°F 
A
T
d
V
h
 

166 



0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

G
O
 (5, 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
S
S
 

O
°
L
O
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

8
°
Z
 

= 
0
°
0
 

= 
0
°
0
 

v
e
 

0
°
0
S
 

O
°
L
O
T
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

C
M
e
 

0°O0r 
O
°
L
O
T
 0
°
0
 

= 0-
0
 

G
°
e
 

= 0°
0
 

0
°
0
 

= 0°
0
 

= 0°0O 
0
°
0
 

Oo°se 
O
°
L
O
T
 

0
°
0
 

= 6°
Z
 

8
°
Z
 

= €°e€ 
0
°
0
 

= 0°
0
 

= 0°
0
 

0
°
0
 

0
°
0
8
 

O
°
E
€
0
T
 

0
°
0
 

= CTe4 
0
°
0
 

= 0°
0
 

0°O0 
= 0°
0
 

= 0°
0
 

0
°
0
 

O0°OL 
O
°
E
O
T
 

0
°
0
 

= 0°
0
 

G
S
"
 

= 0°
O
 

0
°
0
 

= 0°
0
 

= 0°
0
 

0
°
0
 

O°Sse 
O
°
E
O
T
 

0
°
0
 

= ee
 

0°0O 
= 0°
0
 

0
°
0
 

= 0°
0
 

= 0°
0
 

O
E
 

0
°
0
6
 

O
°
O
O
T
 

0
°
0
 

= 0-
0
 

0°0O 
> 0°
0
 

0
°
0
 

= 0°
0
 

= Sige 
0
°
0
 

0
°
0
8
 

0
°
O
O
T
 

0
°
0
 

= 
S
S
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

- 
0°0O 

0
°
0
 

0
°
O
L
 

O
°
O
O
T
 

0
°
0
 

= 
L
e
 

L
E
E
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
0
9
 

O
°
O
O
T
 

0°0O 
= 

0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
L°sS 

= 
0°0O 

0
°
0
 

0
°
S
S
 

O
°
O
O
T
 

0
°
0
 

= 
0
°
0
 

8
°
6
 

= 
0
°
0
 

0
°
0
 

= 
0°Oo 

= 
0
°
0
 

0
°
0
 

0
°
0
S
 

O
°
O
O
T
 0
°
O
 

= 0°
0
 

0
°
0
 

= 0°
0
 

0
°
0
 

= O°
e
 

= = 0°
0
 

0
°
0
6
 

0
°
4
6
 

0
°
0
 

= 
wats 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
= 

0
°
0
 

0
°
O
L
 

O
°
L
6
 

= 
= 

0
°
0
 

= 
= 

O
°
b
r
 

= 
= 

(
E
4
1
 

= 
= 

= 
O
°
O
F
T
 

O
°
E
6
 = = Ga

e
 

= = Wee) 
= = 0°
0
 

= = 0°
0
 

0
°
O
Z
T
 

0
°
€
6
 

0
°
0
 

= 0°
0
 

0
°
0
 

= 66°C 
= 0°
0
 

0
°
0
 

= 0°
0
 

0
°
0
 

0
°
0
6
 

0O°E€6 

0°0O 
= 0°
0
 

0°0O 
= 0°
0
 

= 6°
S
 

(GAS 
= 0°
0
 

0
°
0
 

0
°
0
8
 

O
°
€
6
 

= = 0°
0
 

= = 0°
0
 

= = 0°
O
 

= = (Bots 
O
°
O
F
T
 

0
°
0
6
 

= 
= 

0
°
0
 

= 
- 

O
°
e
 

= 
= 

= 
= 

= 
0
°
0
 

0
°
O
z
T
 

0
°
0
6
 

= 
= 

IL-S) 
= 

= 
0
°
0
 

= 
= 

0
°
O
 

= 
= 

0
°
0
 

O
0
°
O
O
T
 

0
°
0
6
 

6
°
C
 

= 
Z
°
E
 

0°0O 
= 

0
°
0
 

= 
0
°
0
 

0°0O 
= 

0
°
0
 

0
°
0
 

0
°
0
6
 

0
°
0
6
 

= 
0
°
0
 

0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
e
a
e
 

0
°
0
 

= 
0
°
0
 

0
-
0
 

0
°
0
6
 

O
°
L
8
 

* 
aa 

“AON 
* 
LOO 

‘das 
*onW 

zA10¢£ 
anor 

AWW 
*ddw 

"aww 
“aad 

“
N
e
 

N
O
L
L
W
L
S
 

u
m
[
T
n
N
p
r
z
r
u
 

u
m
y
d
o
J
 

D
A
W
 

0
°
0
 

= 0°0O 
0
°
O
 

= 0°
0
 

0
°
O
 

= 0°
0
 

e
2
0
0
 

= > O°
v
e
 

O
°
L
Z
T
 

0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

O
°
L
 

= 
= 

0°O0S 
O
°
E
Z
T
 

O
R
E
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

0
°
0
 

= 
= 

0
°
0
6
 

O
°
O
Z
@
T
 

G
a
s
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0°0o 

0
°
0
 

= 
= 

0
°
0
8
 

0
O
°
O
2
T
 

0
°
O
 

6
°
E
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
O
L
 

O
0
°
O
2
T
 

O
R
E
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
S
 

0°O02T 
8
°
Z
 

0
-
0
 

~ 
0
°
O
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

= 
0°0O 

0
°
0
 

O2025 
(
O
F
E
E
E
 0
°
0
 

= 0°
0
 

0
°
0
 

= 0°
0
 

a
t
s
 

= 0°
0
 

= 0°
0
 

6
°
Z
 

0°O0L 
O
°
O
T
T
 

0°0O 
= 0°
0
 

0
°
0
 

= 0°
0
 

0
°
0
 

= o°
e
 

= 0°
0
 

0
°
0
 

0
°
O
r
 

O
°
L
O
T
 

0
°
0
 

= 
c
E
 

0
°
0
 

= 
0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

0
°
0
6
 

0
°
0
6
 

“oad 
* AON 
* L090 
*das 
“9nW 
zA1oc 
anor 
AWW 
"adv 
s
h
 

“dad 
“NYE 
N
O
L
L
W
L
S
 

P
I
P
I
 

P
U
T
I
M
O
T
 

0°0O 
6
°
 

0°0O 
= 

= 
0
°
0
 

0
°
0
 

= 
0
°
0
 

0
°
0
 

= 
= 

O
n
0
0
 

O
F
Z
Z
r
 

0
°
0
 

= 
0
-
0
 

1Gats 
= 

0
°
0
 

0°0O 
_ 

0
°
0
 

= 
0
°
0
 

0
°
0
 

OF08) 
SOSETT 

* 
aa 

* 
AON 

* 
LOO 

‘das 
-onw 

xAtoc 
annc 

AWW 
“ddw 

“dWW 
"dad 

“NVC 
N
O
L
L
W
L
S
 

(
°
}
3
u
0
9
)
 

r
r
z
p
z
r
e
y
u
T
e
r
 
u
n
y
d
o
b
A
g
 

(°3u09) *% ATavL 

167 



| 

! 

! 

| 

| 

| 

' 

! 

| 

| 

wn 
. 

oe 
et 

| 

i) 
. 

w 
w 

o 
. 

o 
w 

- 
. 

~ 
- 

- 
- 

- 
- 

- 
- 

b°vT 
- 

0°0S 
0°0S 

- 
- 

- 
- 

- 
~ 

~ 
- 

- 
- 

TS 
- 

O°L¥ 
0°0S 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
£°9 

0°OZT 
O°LP 

~ 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
aca 

0°00T 
O°LP 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
O°L 

0°06 
O°LP 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
Te 

44 
0°08 

O°Lb 
- 

- 
~ 

- 
- 

~ 
- 

- 
- 

~ 
- 

£°9T 
O°OL 

O°LP 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

0°8 
0°09 

O°L¥ 
- 

- 
- 

~ 
- 

- 
- 

- 
- 

~ 
- 

v°ZT 
0°00T 

O°EF 
~ 

- 
- 

- 
- 

- 
- 

- 
- 

. 
- 

S°Z 
0°06 

O°€F 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

£°S 
0°08 

O°€F 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
. 

9°1Z 
0°09 

O°EF 
- 

- 
- 

. 
- 

- 
- 

- 
- 

- 
- 

179 
0°SS 

O°ED 
- 

- 
- 

. 
- 

- 
. 

- 
- 

. 
- 

z°8 
0°0S 

O°EF 
- 

- 
. 

- 
. 

- 
- 

- 
. 

- 
- 

1°38 
0°06 

070% 
- 

. 
- 

- 
- 

- 
- 

- 
- 

- 
- 

0°S 
0°08 

0°0% 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

caer 
0°0L 

0°0F 
. 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

£°S 
0°09 

0°0F 
- 

. 
- 

- 
- 

. 
- 

- 
- 

- 
- 

EXLT 
0°SS 

0°OF 
- 

- 
- 

- 
. 

- 
- 

~ 
- 

- 
. 

O°TT 
0°0S 

0
0
 

* 
a
a
 

* 
A
O
N
 

* 
L
O
O
 

* 
d
a
s
 

*
“
S
n
w
 

A
T
O
C
 

q
a
N
o
r
 

A
W
W
 

“
a
d
w
 

*
a
v
W
 

* 
q
d
 

“
N
w
e
 

N
O
T
 
L
V
L
S
 

Tiayoo0I9 
u
m
y
d
o
z
Z
A
u
o
z
0
I
d
 

8°S 
0°0 

0°0 
= 

= 
0°0 

0°0 
= 

0°0 
0°0 

= 
= 

O
F
0
G
 

SORLEL 

0°0 
0
°
0
 

0°0 
= 

= 
0°O 

One 
= 

0°0O 
0°O 

= 
oe 

O
e
S
E
 

S
O
R
E
L
 

= 
0
°
0
 

[L8) 
= 

= 
0°0 

0°0 
= 

0°0 
0°0 

= 
= 

O
2
S
t
 

SOR0EL 

0°0 
0
°
0
 

0°0 
= 

= 
0°0 

0
°
0
 

= 
0
°
0
 

SHE 
= 

= 
0
°
0
9
 

O° 
2£2eT 

0°0 
0°0 

= 
WSts 

= 
0
°
0
 

0°0 
= 

0
°
0
 

0°0 
= 

= 
O
R
O
S
 
e
a
 O
e
e
c
r
 

0-0 
6°£ 

= 
T*€ 

> 
0
°
O
 

0°0 
= 

0°0O 
0-0 

= 
0°0 

O
F
O
L
 

NOROZT 

0°0 
0°0 

= 
0°0 

= 
0
-
0
 

0°0 
= 

0°0 
0°0 

= 
E
V
 

0
:
0
9
 

(O0-02T 

0°0 
0
°
0
 

= 
0°0O 

= 
0°0 

0°? 
= 

0°0 
= 

0°0 
= 

0
°
0
8
 

O
°
L
T
T
 

beh 
0°0 

= 
0°0 

= 
0
°
0
 

0°0 
= 

0°0 
= 

0°0 
0°0O 

O
F
0
L
 

SORELLE 

0°0 
0°0 

= 
0°0O 

= 
0°O 

0°0 
= 

0°0O 
= 

0°0 
ine 

O
O
S
 

2
0
 e
2
1
 1
 

0°0 
= 

0°0 
0°0 

= 
0°0 

0°0 
= 

L=e 
= 

0°0 
0°0 

O
s
S
E
 
O
V
 

e
 

0°0 
= 

0°0 
e
S
)
 

= 
0-0 

0°O 
= 

0°0 
= 

0°0 
0°0 

O
0
8
 

s
e
 O
g
g
u
r
 

0°0 
= 

0°0 
Cae 

= 
0°0 

0°0 
= 

0°0 
= 

0°0 
0-0 

O
T
O
L
 

sOsELT 

0°0 
= 

0°0 
0°0 

= 
0°0 

0°0 
= 

0°0 
= 

0°O0 
LRG 

O
F
0
9
 
Ss VO ee 

LL 

0°0 
= 

0°0 
0°0 

= 
Spee 

0°0 
= 

0°0 
= 

0°0 
0°0 

0
°
O
S
 

O
°
E
T
T
 

0°0 
= 

(G13 
0°6 

= 
0°0 

0°0 
= 

0°0 
= 

0°0 
0°0 

0
°
0
8
 

O
°
O
T
T
 

0°0 
= 

0°0 
0°0 

= 
0
°
0
 

c
e
 

= 
0°0 

= 
0°0 

0°0 
0
°
S
t
 

O-°OTT 

0°0 
= 

0°0 
0°O 

= 
Swe 

0°0 
= 

[
L
S
 

= 
Del 

0°0 
0
°
0
8
 

O
°
L
O
T
 

0°0 
= 

0°0 
bre 

= 
0°0 

L
e
 

= 
0
°
0
 

= 
0°0 

L
y
.
 

0
°
O
L
 

O
°
L
O
T
 

0°0 
= 

0°0 
0°0 

= 
0°0 

0°0 
= 

G
9
 

= 
0°0 

0°0 
O
n
O
S
,
s
O
e
L
O
U
 

* 
a
a
 

“
A
O
N
 

* 
LOO 

‘das 
“
O
n
 

A
T
O
c
 

a
n
o
r
 

A
W
W
 

“
a
d
w
 

*
d
W
W
 

“
d
a
a
 

“Nwe 
N
O
I
L
W
L
S
 

(*quo0o) 
u
m
y
a
p
r
z
r
u
 
u
n
y
d
o
z
o
A
y
 

(
*
3
u
0
0
)
 

*p 
A
T
a
V
L
 

168 



(cont. ) 

TABLE 4. 

(cont. ) 
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(cont. ) 

Protomyctophum crockeri 

NOV. DEC. 

SEP. ocT. 

AUG. 

MAY JUNE JULY 

APR. 

JAN. 

STATION 

ooocor ounnratm 
© 5s Te: ale ee oe ee 

eee eo ee ee Pie rikcoerScies ei ieee tin 
ea 

AMOOSCO SCOMHnWVOnR BOCOCHFDMOOCCOMONSSO anon 
ele ges erae S je .0 fe ie Welle «fe Gee ye is Je ie. fe ke: @ 0 6 08 o Ne} cae 
RODD NN CF Dt INOCOWMVRWOOCOSCMOMOoOM! !! I 1 IiImMmMownlii ti 

et ea 

eooonm oMNNOoONnOrs SCOFMN SOMONWOSOSG SCNMOWNOCHNOSCO oOo 
. . . . . . . . . e . . . . . . . . . . . . . . . . . e . . . . . . J . . . . . 

SOSCSKMYHM 1LOUMOMMM! |ONDNMMN | ONMORNMOOCOIAMMOWMOOWCOCSO!| & 
ina) et a ae 

SMMONNONONMOVMONSO 
©, (esKe) leu (e) se pepueice we: vemren layrie 

ee i Et tN Snmomoncmc 
Lom 

SCANOOCO co°o°ow~oeo ocoomtroooooowmoooon 
. . . . . J . . . . . . . . . . . . . . . . . . . . . . 

SCwNMNRmOoO |!oooomoeo! |}oomoomomonooooNn!i tit tit ttt 
a oe ee 

COonocooo COCnArFTNO SOSOSOMNHNSSCOCWCOCOR SCONCOCOANOCOWO Oo 
. . . . . e . . . . . . . . e . . . . . . . . . . . . . . . . . . . . . . . . . . 

FO SOON LOoOoooowvunOooOomMoom! oomooormoomoio 
N 

UU ea SU UU SO 0 TD SU ST SOU TEST e000. 0 er SU et 1 

oooooco oocoeoro SCOnAOCOrFWMOOrmooo coocoooownononeo 
. . . . . . . . . . . . . . . . . . . . . . . e . . . . . . . . . . - . . . . . . . 

ooooo |ooooom Ll LOOoOPOOMMMoomMmooo | ooocoocowwomomoe 
taal 

mo ONFZOANNEOSCSSCOMOMBNGOCOCOSO WOrCSoeo OC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

OU SUSU SU SUSU Ua Geta TSIEN ESIC TE REI SISO NS IES) Wt SES 
eq aoe 

NINAMSPFARNDNOOCOHMPOOOVWO CO COCCOO COOANDWOMMOOCOCO 
056 de Ge Ve vie: Ge Ue te. ce We (ie Ye: fe) fe, ve Ye Ye. Ge ‘eo: Ke ee ol Fe Fe, Ye: Xe: Fa eo Fe le ee) 6 he), ® +e: 0 “el ie ews 

AMMNMEMAMNODONHOOCOMAMO !1 OW !1OCONMCOSO | COONDWONOMMOOCOO 
Lan) as et ea 

SOMNOON FOC FROWND SCOFNODMOSOSOMMDBON ZMOOCOCONMKUNMTONn OM 
. . . . . ’ . . . . . . . . . . *. . . . . . . . . . . . . . . . . . . . . . . . . 

MONNOM | COOSOMOMADA ! | COMMUMMMOOMANOMI MMOOCCOUMEMOW IM 
ei ei ei a a ae ae Nae 

ooooooocoooocoooocoocoooocooooooooooocooooocoooocoooco 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MONOOOOCHNMONGOOCOOCOHNNONOOCOMONOOCOCOONMNONMNONOOCOCOANEAYN 
OWDWOE-DONONNWOOEDAHONNNNKOOFODATAPNOEADHOMGEANHNOCEDANMMMs 

ei aie 

ooooooocooocooooococoooooooocoooooocoocoooocoocoooc;“eocoo 
. . . . . . . ’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MMMM MMME Eee Ke~~roooooodcONnNMNMNAANNMNEeneenrnenrnrooocoe 
SORE eeeeeeeer DODD DDDDDDDDDDDDDDADDDDDAAAAAG 

170 

<< 

oGve— 



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

TABLE 4. 

(cont.) 

Merluccius productus 

DEC. 

NOV. 

SEP. 

AUG. 

JUNE JULY 

MAY 

APR. 

JAN. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Merluccius productus 

SEP . OcT. NOV. 

AUG. 

JUNE JULY 

MAY 

APR. 

JAN. 

STATION 
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(cont. ) 

TABLE 4. 

Trachipteridae (cont.) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Melamphaes spp. 

DEC. 

NOV. 

SEP. 

AUG. 

MAY JUNE JULY 

APR. 

JAN. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Melamphaes spp. 
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(cont. ) 

TABLE 4. 

Melamphaes spp. (cont.) 
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(cont.) 

TABLE 4. 

(cont. ) 

Sebastes spp. 

NOV. DEC. 
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TABLE 4. 

(cont. ) 

Sebastes spp. 
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(cont. ) 

TABLE 4. 

(cont. ) 

Sebastes spp. 
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(cont. ) 

TABLE 4. 

Citharichthys spp. (cont.) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Citharichthys spp. 
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(cont. ) 

TABLE 4. 

Citharichthys spp. (cont.) 
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(cont. ) 

TABLE 4. 

(cont. ) 

Citharichthys stigmaeus 
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(cont. ) 

TABLE 4. 

larva {cont.) 
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(cont. ) 
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Disintegrated fish larva (cont.) 
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(cont. ) 

TABLE 4. 

Unidentified fish larva (cont.) 
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(cont.) 

TABLE 4. 

Unidentified fish larva (cont.) 
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(cont. ) 

TABLE 4. 

Unidentified fish larva (cont.) 
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(cont.) 

TABLE 4. 

Unidentified fish larva (cont.) 
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TABLE 6. List of stations which were occupied twice in one month 
during 1969. 

Station Month 

63.0 50.0 2 

63.0 52.0 2 
63.0 55.0 2 
67.0 48.0 2 
67.0 50.0 2 
67.0 55730 2 
67.0 60.0 2 

67.0 65.0 2 
67.0 70.0 2 
67.0 80.0 2 
67.0 90.0 2 
70.0 SEO 2 

70.0 5310 2 
70.0 60.0 2 
100 65.0 2 
70.0 70.0 2 
70.0 90.0 2 
70.0 100.0 2 
73°20 50.0 2 
130 53/0 2 
73.0 60.0 2 
73.0 65.0 2 
73.0 70.0 2 
VeioW) 80.0 2) 
S10 90.0 2. 
77.0 48.0 2 
Hie) 51210 2 
77.0 55.0 2 

- 77.0 60.0 2. 

TO 65.0 2 
Ute 70.0 2 
TiO 80.0 D, 
WTie0 90.0 2 

T2050 45.0 3 
120.0 70.0 3 

107.0 SUS 10 
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Stomiidae 
SloOmbasmabrivenGer, on kiwis Rha heise «<< ieeininancem- 126 

Myctophiformes 
Alepisauroidei 

Paralepraidae, (eer akipee pros pene Pitt ounce the eee 128 
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BESCIGT OPS griMNGEMSE tic :< (e)0\\slaiaiaieis @ sieteveis « «fe aha seer eae 128 
NOLOLEDISULFILSSOW 6 Toate. «Sh teh AORE...ARes cee eee 132 
SECMONOSUGIS: MACTULTA \6 aves: s'sinva (soo teres Simla ets aieses © eee 32 

Chloropthalmoidei 
Notosudidae 

SCOPCLOSAULUS « SPDirg -wisielss « s « sole 01s 6 «ss & w eles Sree 132 
SCOpe Vaid da Gig rorate tatoo te oreane tiers (s).6 ‘ote%s./s,'a: 3telvalte fe tastepeyie rene yoi.s ene 33 

Myctophoidei 
Myctophidaes «toi. .kik nt heeme wees os SARC GRE Reeve oe. SIS 
Lampanyctinae 

CErACOSCOPCLUS! COWHSCNGL® Kote: 0 1s.s 0 « 6610s 0s oe etm ein 138 
DiapRUs « SPPs + < <5. eerie 6 6 eles ot atm os 5 Oe eS 140 
HANDBAG CI AMUTEO PITAO Sewer Mekelelioleneielelois sc) ols)iel cl erehiev onal enenanenere 142 
AMATI C GUSES Dict eel edotetel tononenciaiol alicia! clei ell =) ole keneneeneaeaen 143 
LampanyCtus= FeCGaAlsiSs 2 tink iain we vice & $58 5 « MS Beene 147 
HamMpanyCeusS + ELECCTEA kinicaw o tials eee Sic elevs BH A eae 147 
Notol yehnus~ Val Gi ViASe me wh e606 es Ried eee mee O. 150 
NOEOSCOPCLUS  FESPLECNGCIS wisi cle) cies + aloe le oe «el ehete atone) el 150 
Pav i PU “INGENS® i.e de Sapacapa evacstovele s © 30 2 o\s,0 eee Loa 
Stenobrachi us+ 1 CucOpSaATUsS\ h% Kok. on es . SRE ERs Alisa 
PEP pHOECULUS «MEX CANUS* hh <tekiaie re cist o & sier0 Sid ele arelane eter. 154 

Myctophinae 
GenErFoDrFanChusm® SpPiae rele eiciersteneneiere eneianale talents cieeenane: > 158 
DEOGeNTCHERYS* SPP = « % ~ <srterw wielaleieyc alse @ <Noloale aleele tetas 158 
Diegeni chthys. atl anticus« xq setae. c's «iste clcte oieie eletekal« 159 
DIOGenLGREAYS: LAECTNAEUS “Sis leietcrels «0 «ois lesa 1s caretaee ates 162 
EISCErONA GEISSOI « «5 <6 <hr eee IORI Race a oe ehoke eet ets 164 
Gont chthys> CEnNUi CUl US © 2% Belem ene % w & su 16 0 cteterele 164 
lehMerajaanvuin FNNI5 SaGGd Odo SOD OCOD Do DDK Oo oDO dodo DOOGOS 165 
JshVopojalatbiiy Gieigetetttinl Gagogagdaoddooo0dadsobDDDobOOuNOS 165 
My GopnuMms LELnNaArG EI T@ hth lo uife wie lo tare) aiatata le, 'alebe loltotenenel Gree 166 
HOWE? NA* LATAy & 7: %. 6%. % 1% es. fale wieteie eee etare Soe ee hale wiaelene 167 
Myctophum nitidulum .......... Seetate: sate el crenctatetenetateets 167 

® ProtomyectophuM- Crocker « ..ap.memes © «es 6 alee eats ee 168 
Protomyecophum CHOMpPSON' + %\ctalem siete © os oe cere e alee te iL 7/S} 
Symbol ophorus: Cali FOFNL CASLUS® wie cs cs oe lelatere © wel enone 173 
Tar! ctonbeani a Crenulari'S: (eisisiaisie =< 0's « t« « ateterenracetnre L75 

Synodontoidei 
Synodontidae 

SY NOGUSE SPp\em ritereiere ts feleleletele lee Mel oteNenateravons) stot ereneelctatetenots 178 
Gadiformes 

Merlucciidae 
Merluce?l us) producCeus® ios. cies sieis eres «: «= 6 ctencne eee 178 

Moridae 
PRYSTCULUS! SPpirek ten sie oie a mlelatateiatone «) c) 0) <<, ee anane getters 182 

Ma CE OUTL AACS wx ete 06 folate 12 fate re Ne meteteteretaNalley'« tok n't. oReheue me eehane aa Penne 182 
OPP LLEOLMES © ve tote to:90.%0 Forte fete Ye te ve te. (6 re voute feito sodelteyetehe ates eres clothe eet e egeie en 183 

Bythitidae 
BEOSMOPRYCiS* MAFOINAC A! fies tote’ «be ialels & Siete) ele eietane ts 184 

Ophidiidae 
Chi lara CaylOrd iin ste ss OOS ORTOR Oe iy kt Os 184 
Ophidi On SETI PPSAS™ %%.re eikeie re es Rieke tetera tere Me ii enodereheuetene 185 
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Batracoidiformes 
Batracoididae 

POEUCIEMYS aSPPicmiciciciei ss she) cieiekere puede ewotone ototetonetomenene) « 185 
Lophiiformes 
SE eee OMS Maca cuales) @ (sls eb etiesaiie ye) s ).0..5\'s. site se foi ore’ 6; oye 6 eiyaveliese's).< 01067 oueeneme 185 
Gobiesociformes 

GOnsHeSOCTOde, min mictcieia sie se cib ool © te Ee Oe es Gieta oso mie Steere 186 
Beloniformes 

IMOCOSIEICEE Sooboé boos 6605 BOO OC OUUOCOOUOOOOOU OODOGDCGC 186 
Scomberesocidae 

CONS TAD SieS Bisa ei zpahsiis! on: a) a0 lore, <syets, be shares « <bleia-o eas, Seat es 186 
Atheriniformes 
AeA eat IC gee tet oma fo concious (ous 016 wise’  o o/whena te Eternia ater <a, SteNeRole 187 

Lampriformes 
PRO age Cie Gl AC uae isola ct shatiapieisysi@iney= Wiles yoice 1a lekete Gein ous otShSaS< RE s 187 

Mirapinnatoidei 
MU aAe MMOD Ors Cla wr-psicoisicuansusheishiolsielsieleneliene he Dkeketenenorer olen ekol ote kere > 189 

Beryciformes 
Melamphaidae 

Melampiade SmaSpPremeieielelicke nis ioiekel hen areietehaie SG0000D0G000S 189 
IPOTROM Ist Tage S Diam tas)isuelini cous isiieuoini cherie hehe) ouohetis eksishions aie) oiemene eke 193 
SICODCNODC EY Xap LOUUSEUS micisiahelaieieioleiel oi olcielcie) ele ihekereieions 194 
SEONELOGaAGUS) (DT SPTNOSUS (2\c « «(tre sts)e%e~sie\ois o oferta tens 194 

Syngnathiformes 
Macroramphosidae 

MACEOLAMPROSUS GEACTLIS © cis crs « srstete sche) ote 6 tsiotsi-kerefenees 194 
Syngnathidae 

SVG ACRUSEISDPle mie eleloieloneiens 500GD0D ODDO D0ON0DN0DNNDNKD 5 194 
Scorpaeniformes 
Cottoidei 

NCCU OM (os aha poacicsiunln ics: orem cauniseras ciple @ riohe eile aie kebtiaig Gels ow oMemeRe reece 195 
(GSI SIs ever AAR Pas Sea PS he CP in Pen i HORT OP eoEy iy SNORORS of my Cucy 195 

Sewigqanaaileiieahuis wehanteyetls 5o65000000000000000000 196 
BYE TODECTIC ACL teins oiewsuee @ Gils oues nisl ye we oe SIRIote ea eas oto eiele « 196 
ES Sel Cheese NTN TIA ch nue daiyastbn ho Ne'yasole4c couse feucuonus is ic oWaleus ekeGekets &. oeRekekekerean « 197 

OpoTaT On CVONGACUS, wisk cmieaucres Lee wale « Seeieeristre 197 
OsAlao1wie jalacusgy ssocogooono0ulUoDOO0 OGD DGdKnd0000006 197 
LAADUOUED USI SP Dieiter stele ciel sien eleheiel cle) .ciel ce) ooo oe! ol skekenotel Ronen 198 

Scorpaenoidei 
Scorpaenidae 

SCOBPACTAMSPDrew welet oer ehel) (ol ele) elloh elle) e) <I el =) («) wliel(e) hele oohebonokeho ne 198 
SEIS E90 sosscccoda00Gs FOOD dODDGdDODDDOONGOR 198 
SCVASEOLODUSMSDPicmacieksiehehe ekonokeleke fsliehskensWone nous kelokchoo) MeRenots 203 

Triglidae 
PTVOROEUS AS PDicw its laiocoweks iodo yeas iene eXeheCais = slake es icleke eletatere! 204 

Perciformes 
PESEETA AOAC) Wes iga, fo halve ands nsWe elke: is ae ke Side xe ye Yoldoe supsustolletetis WASketa. cliske taba tome este memset s 205 

Blenniidae 
BY PSODTENMITIS SPD, fa'iogoire oto ne \oiks uss (91,80 40k 0 40: eRe Pe aha Pookohoitels 205 

GUTTA Ce ose kee tenes oie ese as ac be pena wo acne se Chess Uelens nel ios EES 206 
Gobioidei 

GOD PMA AC sis icin srsteiehelc ec 6 s'se loltsiet 6 4.0 weve © fe Jeter a cope Molobeueetetenens x 206 
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Icosteoidei 
Icosteidae 

REOSECUS HaAeCnT GMaALTCUSe qm a=n)6ne © % o-utelele « a epnlon ej ete an 208 
Labroidei 

Labridae 
[sUlsveln@qes EVS)5 céoacocognK0aoDdOGDODODUOOOOOCOGuAS 209 
OxV@Utl is ecals LOFNT Caine je)= luis ae oa so 6S, Gays oho tere ananotene 209 
SemiCOSSYDNUS, UT CHET aa ai) -taeicla «07s «010 ) sca) orelaia tanto 210 

Pomacentridae 
CREGUUSSDUNCET PIMMT S galevasela lain icls <)s\ or © 1s) ofetenadetebotelaseteke 210 

Percoidei 
Apogonidae 

HOWGLUNA gD FOALECT groin ae Wel ® sio\si'eis 0 ois wae ea eee 212 
Bramidae 

BEAMARSPPye &@ Cisse s @ 510 6 © le ~) wieiv ce © 1e 60 © 0 0,0 © wlellahe sieielcie mis PA. 

Carancglcdacpmrerseinlereioiciee oko orenelsiekenchelciene so +1 oils! oleNeleianeseeanoueEone 212 
SOLO ae WAL ADGA we i tor lara tafe tela tales'a lo sia, « ~ elatoncteneteianatedetoe 2i2 
TrACHUEUS TSVMMNOCED CUS mcvatetals ¢ia1a)4) «15. < «60 6 alae ane oteteee 213 

Coryphaenidae 
COLYPhRacnasy BEPPULUS ms wate oe sia yeleeim 0 eletele <= le lelenatale! stole s 216 

Gerreidae ...... Sivgleite "ENG (S ro tetel'< 6 Kmmee eilese fom ce: overt Stay one Sroeaeenate: 216 
Haecmudali daw nan «ssw sn 0 oe ee By oa he aa eee ee 216 
Kyphosidae 

GUBELL ARN HGEUCAMS jevs)<!s xis ceiatareenaioisie © =s:4)\4 2) 6 osteoma 216 
Medpalunaxe Cali LOFRILCHSIUS ~ sa) ehavols «octets ie atetets el eherehe 216 

Malacanthidae 
CaUlOLaAch Se pPEINCEDS. «dc sacs svenaiertia aie. « © .< steterambenerate 2 

SClaACMAGaASs Klemen 6 esia bh wie-s Sis is KG Cte tome lo fere eee oe toe one ee late 6 217 
SOs seh MEAS be faaay avai fey << cn oe e's, sw @ 0 aie a ranehotcae oiaia wo eo. 615 oReUeieehe 219 

Scombroidei 
GEM TAG AC wieadare wwsiie cole ie Was eo toe loro nee te fone tctia da lela lekows ve fe (oie Gee hele 220 
isteloyilaiaitc ya) wer ep ee RO a ee ao mo dO Oe rc 220 

AURTS SPP o6 Gk eie ewe tect ecient tora tons elatetete ataiers 220 
SE ci CHALOM GTS wetagake ysgol tu oko (negate etek to he! loe tee: Me ohalutoloreuets 220 
SECONDS the] ADOMLCUS picucioiue ears eke ele ds ele vores =, shea aetere te eke 221 

TrL Che ui Caen iswwrete% « Oo PO, Oo NO CO 7 Ce ee ecko rie 222 
Sphyraenoidei 

Sphyraenidae 
Syelahiaceyeyote) Eligefaniestel oogoancd00d0d0bedUUodDGUoDodoS 222 

Stromateoidei 
Centrolophidae 

Rel GHeEnyS+ 1 OCKLiNGE ONT « kw taw ie erates mw «ie elas eee ethene io 223 
NOMEHIGACSH Keer toveraipenctnawts taaltetevarreits to to tolfololewene onshonele: steteleya chewemancnenere = 225 
Stromateidae 

PEDETLUSM Si MMe el eT MUS ma teneketetete to totetekoleteloheuetens (ofate ietehake = ere) 225 
Tetragonuridae 

TeEEFAGORULUS. CUYT CLF © iatokcin telat ewe stake da in tora aie le nani sate 226 
Trachinoidei 

ChilasSmOdOnicdl' Gacy trerecreveuswcweteretenstotetencte onomenete «iene me neneme tt okamone the. 227 
PHEGUEORE SES EGEMCS) wavaite tats tone te to tute te vonlo faNa avo tatohalatete save ta Vo eve sake te tales sietaunts 227 
Pleuronectoidei 

Paralichthyidae 
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CHEN ALTCHEMYS: (SPP cic a steleliel stele oo 0s aie a's, Sictetis eho oe hate 228 
CHERAETCRAGIYS (SCTGMACUS. "tars wc cie sia os) 6.3 a leieis olay alietere ote 232 
HiUpPpPOGLOSSINal StCOMACA tare aicie 2 eles eben renotelens! o) stent cue te io felts 235 
PAG AUCH EMYVS! dl IEEOLIMT CUS) wal ile\alts. s)/sie) 1) 0,15) 6) oles) ae oie ee 236 
MSE POU Ry S) tol CPUS a ccieis (ees) eles) sis a) eee eysila siehelohoushe\c AST] 

Pleuronectidae 
eli siaelesjelstew lirics cle iat" 55 ogee ol Sono a Sober ASNT) 
lehjoejaeeisieel elle svuleicel soocoGagoo so 2dGD da Gd DOK OUOES 238 
HeENLIOPSCE La spael ANCA AN rie toc) oo 5.5 osc 0's) 6 ol eretete overs tore 238 
THVODS Cte tal Ie xe METIS PAW a! a cates) <li)so) oils) cine! Ste tetera es a's) Oi: © esate ree “61 « 238 
MUCEOSEOMUIS ACT TNCUS se iere\cis)'s eis ve. sess) sevens ©) @reie) es) 239 
REEMA VWEIBEUES sooo cccKu dodo coo DE OOD ODEO OODDSOS 240 
PHCWEONUCHEDVSESD Ditimcictcielelicl se cle sels ctetiel sienchclioisvohelonenciale 242 
PHECMEONUCHIEINYS 1COCTOSUS trees ene el crores oie eiele cele ol sicher el ohels 242 
PUCWIEONUCIEMYS AGA CUIEECTISS fejereesieresisid aie caclelossicleleney ere 242 
PREULONTCHENYS* TI ECCIIn y hetehc eicteicie s S4cis S sieves 6 cr ohels oes 242 
12 Seueolgbliclnhaayys Wi eKEEWIS Soogooopu ooo OOD R DOOD ORS 243 
PSCEELCRENDYS MelTAnOSENCEUS) se stersistsoieihce) «© )c/el eis) sisi 244 

Soleoidei 
Cynoglossidae 

Syanjaanwrae Sy. ooooasoccoassocuoesvo gD cou OOODbaNE 244 
iDysaliohevare pachesrelMogslolny Miche vey Gin mre iolicO oO U0 oO Can ao Oran Oo Cc 245 
Le Nite er eC ptee Shy) slice NAMM aeaiarr elo! aie criciel a e's ey sieeve eiiei'e ia lel sie eltelee els 250 
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