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t provides ichthyoplankton and associated station 
from California Cooperative Oceanic Fisheries 
(CalCOFI) cruises condacted off California and Baja 
984. It is th twenty-fourth report in a series 
ese data for all ogical-oceanographic CalCOFI 
1 to the present. total of 918 stations was 
monthly multive cruises over the survey area, 
om Pt, Reyes,California to Rosario Bay, Mexico, 

and seaward several hundred miles. The data are listed in a 
series of 6 tables; the backgrou , methodology, and infomation 
necessary for interpretation and antitative analysis of the data 
are presented in an accompanying xt. All pertinent station and 
taw data, including volumes of water strained and standard haul 
factors, are listed in the first table. Another key table lists, 
by station and mon~h, standardized counts of each of the 135 larval 

This and previous 
t reports make the CalCOFI ichthyoplankton and station 
e to all investi ators and sene as guides to the 

ies identified from survey samples. 

I UCTI 

This report, the tw~n~y-~ourth of a series, provides 
ation and tow ta from California 
Investigatio (CalCOFI) joint 
ruises conducted in 1984. This 
der the sponsorship of the Marine 
e of California, to study the 

p? fluctuations of the Pacific sardine (Sardinaps sagax) 
environmental factors that may play a role in such 

CalCOFI, known as the California Cooperative Sardine 
from I949 to 1953, was made up of representatives 
ific Fisheries Investigations (SPFI)  of the U. S. 

e La Jolla Laboratory, National 
ripps Institution of 
ent of Fish and Game 

ciences (CAS) and the Hopkins 
ord University. The first three of these 
and personnel to conduct the sea surveys. 

kton samples and analyzed the 
SI0 processe and analyzed the 

measurements nd also analyzed 
plankton sam 

~ a c e m ~ n t ~  and sampling frequency for 
e based on the results of joint 
ruises conducted by NMFS and SI0 

s were designed to collect sardine 

ions. 



eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the species. On these survey 

lankton tows were made to 70 n, a depth which 
encompassed the vertical distribution of sardine eggs and larvae. 
Wid~-~anging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in the 
deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on CalCOFI 
surveys. 

Hydrographic data from 1984 CalCOFI surveys have been 
published by Scripps Institution of Oceanography (Univ. of Calif., 
SIO, 1984 a-d; 1985). All available original records for 1984 
were subjected to an extensive verification and editing process to 
produce this CalCOFI ichthyoplankton data report. This, with 
previous (Ambrose et al., 1987a-c; 1988a-d; Sandknop et al., 
1987a,b; 1988a-d; Stevens et al., 1987a-e; 1988a,b; Sumida et al., 
1987a,b; 1988a-c) and subsequent reports, make the CalCOFI 
ichthyoplankton and station data available to all investigators and 
serve as guides to the computer data base. The data base is 
modified when errors are discovered and when composite taxa from 
the earlier years are reidentified. These reports are the 
fundamental reference documents against which subsequent changes in 
the data base can be compared. 

SAMPLING AREA AXD PATTERN 

In 1984, the eight CalCOFI cruises occupied stations during 
portions of all months from January through July and during 
October. The total of 918 stations included in this data base was 
occupied on 8 cruises, with an average of 115 stations per cruise 
(range 70-158). The station pattern covered in 1984 began at line 
60, Pt. Reyes, California, and extended south to line 110, Rosario 
Bay, Mexico. The entire pattern was covered on Cruises 8401, 8404, 
8407, and 8410. Cruises 8402 and 8403 combined covered the whole 
area as did Cruises 8405 and 8406. The offshore extent of the 
coverage was to station 100 (ca. 200-300 miles offshore) on all 
cruises with two exceptions: on Cruise 8404 coverage of lines 60 
through 73.3 extended only to station 70 (ca. 80-180 miles 
offshore) and on Cruise 8410 coverage of lines 63.3, 66.7, 70.0 
and 76.7 ended with station 80 (ca. 120-220 miles offshore). 
(Figures 1-9, Table 1). 

Beginning in 1981 we changed our designation of ordinal 
survey lines (those ending in 11311 and 1t7t89 to an exact decimal 
notation. Thus, lines 63,67,73,77 etc. were changed to 63.3, 66.7, 
73.3, 76.7 ekc. to indicate accuratelythe spacing between cardinal 
lines (those ending with t q O 1 l ) e  Scripps Institution of Oceanography 
continues to use the original designation for ordinal lines as 
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reports (Univ. of 

ey cruises: the David 
of SIQ. Both vessels 

410. Cruises 8402 
and Cruises 8403 and 

of Calif., SfO, 1984 a-d; 

towing bridle was 
frame (McGowan and 

consists of a pair of 
e which is horizontal to 
amp. The axle is free to 
ical during the tow. The 

o net has 71 em diameter frames . Each net consists of a 
ed conical section 

end. The starboard net, from 
ructed of 0.505 mm mesh. 

ses; the mesh 
irements. The 

e haul to ca. 210 m 
1 designed to filter 
(cia. 2 m3/m of depth) 
ers. Mauls were made 

and were initiated by clamping the 

ndicular to the 
ine 10) to below 

Stations were 
line 80 (off Pt. 

Stations were 
n each line. 

120 miles apart 

the pattern. C 

20 miles apart 
90 0 ions are placed at closer 

6 ate these features 
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net to the towing cable above the 34 kg terminal weight suspended 
below the surface. The net was lowered to ca. 210 m depth by 
paying out 300 m of wire over a 6 minute period (35 m of 
depth/min). After fishing at depth for 30 seconds, the net was 
retrieved at 20 m/min (14 m depthlmin) . The angle of stray of the 

was recorded every 30 seconds and maintained at 45" 
( + 3 " )  by adjusting the ship speed and course. After reaching the 
surface, the nets were washed down and the samples preserved in 5% 
formalin buffered with sodium borate. Flo eter 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) . 

owing cable 

LABORATORY PROCEDURES 

Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPFI, 1953; and Kramer et al., 1972). Sorting involved the removal 
of ichthyoplankton from the sample and identification and 
separation of: eggs and larvae of Pacific sardine and northern 
anchovy; larvae of Pacific hake; and eggs of Pacific saury. Some 
samples were fractioned into aliquots using a Folsom plankton 
splitter ~~cEwen et al., 1954) prior to the sorting. Criteria for 
fractioning were: 1) samples taken at a distance greater than 200 
nautical miles from shore were not fractioned, 2) samples taken 
closer than 200 miles from shore and containing 25 ml or less of 
plankton were not fractioned, and 3 )  samples taken closer than 200 
miles from shore and containing more than 25 ml of plankton were 
fractioned to 50% of their original volume ( J . R .  Thrailkill, pers. 
corn.). Aliquot percentages for fractioned samples from 1984 are 
listed in Table 1 under the "'Percent Sorteds@ column; 41% of the 
samples collected in 1984 were fractioned. 

A !#standard haul factor" (SHF) was calculated for each tow to 
make them comparable and allow estimations of areal abundance. 
This factor ad'usts the number of eggs or larvae in a haul to the 

If 
the vertical distribution of the species has been encompassed, then 
the adjusted value is equivalent to the number under 10 m2 of sea 
surface. 

er in 10 m 3 of water strained per meter of depth fished. 

The SWF 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 (m3) strained during the haul 

V = R ' a - p  

4 



F- 

of revolutions of the current meter 

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

- I o f  c of water (m) nee ed to produce one 
tion e current meter. 

rained, and d haul factor are 
tow taken 1984. Detailed 

factors involve in calculating these values are 
strom ~ ~ ~ 4 8 ) ~  Kramer et al. (1972), and Smith and 

species beyond those 
one by a separate group 

e inherently 
by the large 

h contribute to the 
Current region. Most 

y establishing ontogenetic 
ntation, and 
m to known 

rlapping features 
as identified for 
nd 5 to order or 
e identified for 

 US, Roncador 

COFI samples in . In 1984 all 
es, whereas in 
s t i g m a e u s  were 
rose et al., 

ats are as follows: 

mples of Small E. mordax may 
ra which could not be 

and/or disintegrated specimens 

ecause of inability to 
1 from those of other 

may include other species of this 

s stilbius. 
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I 

or L. r e g  l i s  applie 

d - this ca members 
tichaeioid famili blennioids 
~ ~ ~ ~ b ~ ~ ~ ~ ~ u ~  spp. ) in th part of the 

Each taxon listed on the original identification sheets was 
given a 3-digit code based on the list of codes in Maight. et al. 
(1979). Taxon codes and counts fr these sheets were 
cruise and station, along with pert ent station and tow 
the VAX 11/780 computer at the University of California, 

puting Center. After entries were completed for 
r, print-out listings of taxa and counts at each s 

compared with the original data sheets to eliminate keyp~nch 
rrors. Next, data in the file were cross-checked with data in an 
xisting file that contained: station and tow data; numbers of 

dine, anchovy, and saury; nu ers of larvae of s 
ke, jack mackerel, and Pacific mackerel; total n 

fish eggs; and total number sf fish larvae. 

ncies in ichthyoplankton ata in these two files were 
inspecting original ecords from the sortin 

laboratory, the original ichthyoplan~~on identification sheets, an 
the samples themselves. S ion and tow data discrepancies betwee 
the t w o  files were correc by reviewing ships' logs and deck tow 
sheets, original records from the sorting laboratory, cruis 
announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots generated 
for each cruise. All station and tow data were checked by 
comparing these sources. 

A listing of each taxon by station (Table 4 )  was the primary 
document for subsequent checks. Misidentifications found in 
geographic outlier checks and other misidentifications and data 
problems discovered in the course of examining archived samples 
resulted in several. iterations o f  Table 4 .  Finally, tstals in 
Table 4 w against annual summaries o f  incidence and 
abundance rad 3 ) .  Ecological analyses of the data were 
conducted concurrently with editing procedures and provided 
cross-checks that all wed correction of errors. 

SPECIES 8 Y 

Larvae of northern anchovy ( graulis mordax) represented 
41.4% of all fish e taken on CalCQPI cruises during 9984 and 
were 2.5 times abundant than the lightfish species, 
Vinciguerria l u c e t a a ,  the next ran ing taxon with 16.5% of the 
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n frequency of 
les 2, 3 ) .  The 

st in frequency of 
1.4% of the total 

nked third in 
incidence. 

anee ( 5 . 0 %  of total 
in numbers of 
s ( 4 . 3 % ) ,  the 
ther myctophid 

th, 9th and 5th 
ers of occurr three of the ten 

us ochotensis 
above (1.4%) 
nked 7th, 1st 
luded 88% of 
1984. The 

125 other taxa 

ernersal taxa, and 1 is 
ies. Of th 

Ta~le 2 - 

plus the 
10, 7 are 
a coastal 

nt station and tow 
tered and standard 

ent of sample sorted, 
and larvae. CalCOFI 
igits; the first two 
two the month. Within 
in order of increasing 
outherly and seaward 
occupancy is shown on 

rts (Figures 2-8) a Stations are 
its; the first set 
tion, and the second 

ion on the line. Time is listed 
art. of each tow in 
ermining tow depth, 
haul factor, and 

ethods section. The 
eggs and larvae represent raw 

d or standard haul 
JD, David Starr 

is% all larval fish 
u r i  
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able 4 - Thi 
taken. Counts ar 
and standard are given for 
stations occ a month. See 

le 1 for station and t o w  data and Table 6 for listing 
stations with multiple occupancies during a month. 

Nultiple occupancies occurred when a station was occupied 
more than once during a calendar month. The orders are 
listed in "phylogenetic" sequence modified from Nelson 
( 1 9 8 4 )  . Subtaxa within each order are listed 
alphabetically. Page n ers for each taxon are given 
in the index at the end of the report. 

Table 5 - 

Table 6 - 

This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCBFI surveys from 1972 to 
1984. Taxa are listed in the same order as in Table 4 .  

List of stations with multiple occupancies in one month 
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8401 

8404 8405 ------ \ I  

Figure 1. Composite arrangement of diagrammatic charts showing 
areas sampled on each C a l C O F I  cruise during 1984. 
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CALCOFi CRUISE 8401 

STATION POSITIONS .-. 
DIRECTION OF TRAVEL --+ 

0 HYOROGRAPHIC STATION 

- 
I 1  I I I I I I  I 1  I I /  I I I I 

125' 120" 1 1 5 O  I100 

Figure  2. S t a t i o n  p a t t e r n  f o r  CalCOFI Cru i se  8401 showing t r a c k s  
f o r  t h e  David S t a r r  Jordan and New Horizon. Symbols f o r  
s t a t i o n  ac t iv i t i e s  i n d i c a t e d  i n  legend. Modified from 
char t  i n  Univ. of C a l i f . ,  SI0 (1984a).  
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CALCOFI CRUISE 
I 

CAPE 8 4 0 2  and  8403 
MENDOCINO 4 

Figure 3. Sta ion pattern for CalCOFI Cruise 8402 and 8403 showing 
tracks far the New Horizon (8402) and David Starr Jordan 
(8403). Symbols for station activities indicated in 
legend. Modified from chart in Univ. of Calif., SI0 
(198433). 



20" 

125' 120' 115" 

Figure 4. Station pattern for C a l C O F I  Cruise 8484 showing tracks 
for the David Starr Jordan and New Horizon. Symbols for 
station activities shown in legend. Modified from chart 
in Univ. of Calif., SI0 (1984~). 
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CALCOFI CRUISE 8405 
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Figure 5. Station pattern €or CalCOFI Cruise 8 05 showing track 
f o r  the David Starr Jordan. Symbols €or station 
activities indicated on legend. Modified from Univ. of 
Calif., SI0 (1984~) . 
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chart in 11J iv. of Calif., SI0 (19843). 
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Figure 8. Station pattern for CalCOFI Cruise 8410 showing tracks 
for the David  Starr Jordan and New Horizon. Symbols for 
station activities indicated in legend. Modified from 
chart in Univ. of Calif., SI0 (1985). 
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TABLE 2. 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
16 
1 7  
17 
19 
20 
21 
22 
23 
24 
24 
26 
27 

29 
30 
31 
32 
32 
34 
34 
36 
37 
37 
39 
40 
4 1  
42 
43 
4 3  
45 
45 
45 
45 
45 

28 

Pooled occurrences of fish larvae taken during CalCOFI 
cruises in 1984. 

Taxon Occurrences 

Protomyctophum crockeri 3 27 
E n g r a u l i s  mordax 314 

S e b a s t e s  spp. 204 
Tr ipho turus  mexicanus 256 
Stenobrachius  leucopsarus  230 
Bathy lagus  ochotensis 199 
C y c l o t h o n e  spp. 190 
Leuroglossus  s t i l b i u s  107 
Disintegrated fish larva 168 
Symbolophorus c a l i f o r n i e n s i s  140 
Sternoptychidae 139 
Lampanyctus spp. 135 
Lampanyctus ritteri 134 
D i o g e n i c h t h y s  a t l a n t i c u s  127 
Ceratoscopelus  townsendi 115 

V i n c i g u e r r i a  l u c e t i a  287 

Merlucc ius  produc tus  111 
Myctophidae 111 
Diaphus spp. 74 
Unidentified fish larva 69 
Melamphaes spp. 60 
Chauliodus macouni 67 
Bathy lagus  wesethi 64 
L e s t i d i o p s  ringens 61 
D i o g e n i c h t h y s  l a t e r n a t u s  61 
Trachurus symmetricus 60 
Bathy lagus  p a c i f i c u s  46 
C i  t h a r i  ch th  y s  s ti gmaeus 41 
Tar le tonbean ia  c r e n u l a r i s  40 
Sebastes p a u c i s p i n i s  35  
Microstoma microstoma 33 
Icichthys lockingtoni 32  
Stomias a t r i v e n t e r  32 
D i o g e n i c h t h y s  spp. 27 
C i  t h a r i c h t h  y s  sord idus  27 
Bathy lagus  spp. 26  
Tetragonurus c u v i e r i  25 
G e n  yonemus 1 i n e a t  u s  25 
Id iacan thus  antrostomus 24 
Myctophum ni t i d u l  um 22 
Cot tidae 21 
Trachipteridae 20 
Eygophum r e i n h a r d t i i  19 
Gobiidae 19 
C o l o l a b i s  s a i r a  17 
Nansenia candida 17 
Scomber j a p o n i c u s  17 
Elec t rona  rissoi 17 
Danaphos o c u l a t u s  17 
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TABLE 2.  (cont.) 

Rank 

50 
50 
52 
52 
52 
5 5  
55 
5 5  
55  
59 
6 0  
60  
6 0  
60  
60  
65  
66  
66 
66  
66  
66  
7 1  
7 1  
7 1  
7 4  
7 4  
7 4  
74  
74  
7 9  
79  
7 9  
79  
7 9  
7 9  
85 
85  
8 5  
85 

90  
90 
9 0  
90 
9 0  
95  
95  
95  
95  

a 5  

Taxon 

Sardinops sagax 
Parophrys vetulus 
Lampanyctus regalis 
Sebastolobus spp. 
Clinidae 
Argentina sialis 
Oxyjulis californica 
Gonichthys tenuiculus 
Hypsoblennius spp. 
Paralichth ys calif ornicus 
Aristostomias scintillans 
Lyopsetta exilis 
Scopelogadus bispinosus 
Bathylagus milleri 
Notolepis risso 
Rosenblat tichth ys vol ucris 
Paralepididae 
Notolychnus valdiviae 
Scopelarchus spp. 
Chromis punctipinnis 
Hygophum atratum 
Chiasmodontidae 
Scopelosaurus spp. 
Exocoetidae 
P1 euronichth ys vertical is 
Ichthyococcus spp. 
Microstomus pacificus 
Glyptocephalus zachirus 
Citharichthys spp. 
Ceratioidei 
Loweina rara 
Lampadena urophaos 
Stomiiformes 
Poromitra spp. 
Sebastes aurora 
Notoscopelus resplendens 
Atherinidae 
Scorpaenichthys marmoratus 
Zaniolepis spp. 
Sebastes jordani 
Gonostomatidae 
Serranidae 
Vinci guerri a poweriae 
Seriphus politus 
Sphyraena argentea 
Xystreurys liolepis 
HY90Phum SPP. 
Oxylebius pictus 
Pfeuronichthys ritteri 

58 

Occurrences 

1 6  
1 6  
1 5  
1 5  
1 5  
1 4  
14 
1 4  
1 4  
1 3  
1 2  
1 2  
1 2  
1 2  
1 2  
11 
1 0  
1 0  
1 0  
1 0  
1 0  

9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
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TABLE 2 .  (cont.) 

Hank 

9 9  
9 9  
9 9  
9 9  
9 9  
99 
99  
9 9  
9 9  
9 9  
99 
110 
1 1 0  
110 
1 1 0  
110 
110 
110 
110 
110 
110 
110 
110 
110 

Taxon 

Brosmophycis marginata 
Macrouridae 
Pleuronichthys decurrens 
G i t h a r i c h t h y s  xanthostigma 
Semicossyphus pulcher 
Hippoglossina stomata 
Anguilliformes 
Agonidae 
Benthalbella dentata 

Icosteus aenigmaticus 
Ophidiiformes 
Scopeloberyx robustus 
Haliehoeres spp. 

Peprilus simillimus 
Val enciennell us s tel latus 
Blennioide i 
Gobiesocidae 
Ger r eidae 
Pleuronichthys coenosus 

Gempylidae 
Sebastes macdonaldi 

eus acuminatus 

hosus gracilis 

yngnathus spp. 

athophilus spp. 
set tichth ys me1 anos tictus 

1 2 3  Bolinichthys spp. 
otopterus pharao 
ilara taylori 

1 2 3  Lepidspus xantusi 
I 2 3 Factostoma macropus 
1 2 3  Eypsopsetta garttulata 

123 Haemulidae 
1 2 3  Sebastes levis 
1 2 3  Qphidion scsippsae 
123 Atractoscion nobilis 
123 Synodus spp. 

opsetta bilineata 

Occurrences 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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TABLE 3, Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1984. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 

Rank Taxon 

1 
2 
3 
4 
5 
6 
7 

9 
10 
14 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

~ ~ r l u c c i u s  p r o d u c t u s  
Sebastes spp. 

L ~ ~ r o g l ~ s s u s  s t i l b i u s  
T r i p h o t u r u s  m e x i c a n u s  
B a t h y l a g u s  ochotensis 
Protomyctophum crockeri 
Cyclothone spp. 
D i a p h u s  spp. 
Disintegrated fish l a r v a  
T r a c h n r u s  s y m e t r i c u s  

a n y c t u s  ritteri 
o l o p h o r u s  californiensis 

C e r a t o s c o p e l u s  tomsendi 

rachius  l e u c o p s a r u s  

Sternoptychidae 
S a r d i u ~ p s  s a g a x  
D i o g e n i c h t h y s  l a t e r n a t u s  
e ~ n y Q n ~ ~ u ~  l i n e a t u s  
D i  o g e n i  ch t h  y s  a tl a n t i c u s  
B a t h y l a g u s  wesethi 
~ a t h y l a g u s  p a c i f i c u s  

ntified fish larva 
er j a p o n i e u s  

hthys  s t i g m a e u s  

e l a p h a e s  spp. 
Sebastes p a u c i s p i n i s  
L e s t i d i o p s  ringens 
B a t h y l a g u s  spp. 
Q x y j u l i s  c a l i f o r n i c a  
P a r o p h r y s  v e t u l u s  
C i t h a r i c h t h y s  s o r d i d u s  
D i o g e n i c h t h y s  spp. 
Icichthys lockingtoni 
Cot t idae 
T e t r a g o n u r u s  c u v i e r i  
Gobiidae 
Nansenia candida 
Stomias atriventer 
Micros toma  m i c r o s t o m a  
H y p s o b l e n n i u s  spp. 
Clinidae 

Count 

126817 
50716 
29328 
15316 
13143 
12343 
8004 
5687 
4410 
3307 
2316 
1968 
1849 
1746 
1733 
1731 
1572 
1525 
1425 
1273 
1257 
1249 
1210 
1139 
838 
704 
630 
57 6 
573 
556 
554 
545 
541 
491 
486 
415 
394 
372 
360 
355 
316 
314 
305 
287 
247 
242 
200 

60 



TABLE 3. (cont.) 

R a n k  Taxon 

4 8  
49 
50 
5 1  
52  
53  
54 
55  
56  
57  
58  
59 
60  
6 1  
62  
63  
63  
65  
6 6  
6 7  
68  
69  
7 0  
7 1  
7 1  
73  
7 4  
7 5  
7 6  
7 7  
7 8  
79  
7 9  
8 1  
8 2  
83  
84  
8 4  
8 6  
87 
87  
89  
90 
9 1  
9 2  
92 
9 4  
9 5  
95 

Danaphos o c u l a t u s  
Trachipteridae 
C h r o m i s  p u n c t i p i n n i s  
Para1 ichthys c a l  i f o r n i c u s  
Id iacan thus  antrostomus 
Lampanyctus r e g a l i s  
P leuron ich thys  v e r t i c a l i s  
E lec t rona  rissoi 
Hygophwn r e i n h a r d t i i  
Sebas to lobus  s p p .  
S e b a s t e s  j o r d a n i  
Myctophum n i t i d u l u m  
C o l o l a b i s  s a i r a  
Bathylagus m i l l e r i  
C i t h a r i c h t h y s  s p p .  
Lampadena urophaos 
Microstomus p a c i f  i c u s  
Lyopse t ta  ex i l i s  
Argen t ina  s i a l i s  
Cer reidae 
N o t o l e p i s  risso 
Gonichthys t e n u i c u l u s  
Ser iphus  p o l i t u s  
Glyptocephalus  z a c h i r u s  
A r i s t o s t o m i a s  scintillans 
Scopelogadus b i s p i n o s u s  
Notol ychnus v a l d i v i a e  
Paralepididae 
Scopelarchus spp. 
Exocoetidae 
Serranidae 
Scorpaenichth  y s  marmoratus 
R o s e n b l a t t i c h t h  y s  vol u c r i s  
S e b a s t e s  aurora 
P leuron ich thys  ritteri 
Chiasmodontidae 
Ceratioidei 
Hygophum atra tum 
Notoscopelus  resp lendens  
Scopelosaurus spp. 
I c o s t e u s  aenigmaticus 
Poromitra s p p .  
Ich thyococcus  s p p .  
Etrumeus acuminatus 
Loweina rara 
Stomiiformes 
Sphyraena argentea 
Semicossyphus pu lcher  
Z a n i o l e p i s  s p p .  

61 

Count 

1 8 7  
1 8 6  
1 7 8  
1 7 7  
1 6 5  
1 5 8  
1 4 7  
1 4 5  
143  
1 3 8  
1 2 9  
1 2 2  
1 1 5  
1 1 4  
1 1 3  
112 
112 
1 0 4  

9 9  
97  
9 6  
95  
93  
8 1  
8 1  
80  
75 
7 0  
69  
68  
6 4  
63  
63  
6 1  
5 8  
57 
55  
55 
5 1  
50 
50 
44 
43 
42 
4 1  
4 1  
36  
35  
35  



TABLE 3. (cont.) 

Rank 

9 7  
9 8  
99  
99 
101. 
1 0 2  
1 0 3  
1 0 3  
1 0 5  
1 0 6  
1 0 6  
1 0 6  
1 0 9  
1 1 0  
1 1 0  
1 1 0  
113  
113  
113 
1 1 6  
1 1 6  
118 
118 
118 
1 2 1  
1 2 1  
1 2 1  
1 2 4  
1 2 4  
1 2 4  
1 2 7  
1 2 7  
1 2 9  
1 2 9  
1 3 1  
1 3 1  
131  
1 3 1  
1 3 1  
1 3 1  
1 3 7  

Taxon 

Xystreurys liolepis 
Vinci guerria poweri ae 
Pleuronichthys decurrens 
Atherinidae 
Oxylebius pictus 
Brosmophycis marginata 
Gonostomatidae 
Blennioidei 
Agonidae 
Hippoglossina Stomata 
Ci thari ch th ys xanthos tigma 
Syngnathus spp. 
Valenciennellus stellatus 
Anguilliformes 
Sebastes macdonaldi 
Pleuronichthys coenosus 
HY90Ph~ SPP* 
Tactostoma macropus 
Peprilus simillimus 
Benthalbel la dentata 
Macrouridae 
Scopeloberyx robustus 
Macroramphosus gracilis 
Hypsopsetta guttulata 
Synodus spp. 
Gempylidae 
Gobiesocidae 
Ophidiiformes 
Lepidopsetta bilineata 
Scorpaena spp. 
Atractoscion nobilis 
Chilara taylori 
Pset ti chth ys me1 anosti ctus 
Halichoeres spp. 
Lepidopus xantusi 
Bolinichthys spp. 
Anotopterus pharao 
Bathophilus spp. 
Sebastes levis 
Ophidion scrippsae 
Haemulidae 

Total 

62 

Count 

3 4  
3 2  
31  
3 1  
2 8  
26 
25  
25  
2 4  
2 3  
2 3  
2 3  
22  
2 1  
2 1  
2 1  
20 
20 
20 
18  
1 8  
1 5  
1 5  
1 5  
1 4  
1 4  
1 4  
1 0  
1 0  
1 0  

9 
9 
8 
8 
5 
5 
5 
5 
5 
5 
4 

3 0 6 5 4 9  
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TABLE 6. List of stations which were occupied twice in one month 
during 1984. 

Station Month 

73.3 50.0 10 
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