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Introduction 

This atlas summarizes the spatial and temporal 
distributions of 122 larval fish taxa with < 1000 
total larvae (summed counts per 10 m2) collected 
on California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) plankton survey cruises 
from 1951 through 1984. Atlas 31 summarized 
the distributions of 110 taxa with 21000 total 
larvae and presented background and interpretive 
information on the CalCOFI survey station 
pattern, cruise coverage, sampling and 
processing methods, and the CalCOFI 
ichthyoplankton data base (Moser et al., 1993). 
The two atlases provide basic information on the 
distribution and abundance of all taxa 

represented in the current CalCOFI 
ichthyoplankton data base and serve as guides to 
users of the data base. 

The CalCOFI surveys from 1951 through 1984 
in the California Current region produced 3 1,214 
plankton tows yielding ca. 12 million fish larvae 
distributed in 245 identified taxa. Larvae were 
identified to species or were assigned to the 
lowest taxon possible (genus, family, suborder, 
order). Data presented in this atlas represent 
either original identifications or new identi- 
fications resulting from reexamination of data 
and archived samples. Atlas 3 1 contained a table 
of ranked abundance (number per 10 mz of sea 
surface) of all taxa included in the 1951-1984 
time series and a table of ranked occurrences for 
all taxa. Correction of tow data and 
reexamination of some taxa during the 
preparation of this atlas resulted in minor 
modification of the data base; revised tables of 
ranked abundance (Table 1) and ranked 
occurrence (Table 2) in this atlas reflect these 
changes. Five higher taxa (Stomiiformes, 
Myctophiformes, Scorpaenidae, Scombridae, 
Bothidae) with < 1000 total larvae consisted 
primarily of small damaged specimens that could 
not be identified further. They were not 
analyzed, but their distributions are represented 
in analyses of component taxa. 

Distributions for those taxa adequately 
represented in the data base are summarized in 
a series of charts and graphs arranged on two 

'Southwest Fisheries Science Center, National Marine Fisheries Service, La Jolla, California 
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facing pages per taxon. The upper panel on the 
left page is a map of total abundance expressed 
as the logarithm of summed abundance (larvae 
per 10 m2) for all occurrences in the time series 
(station pattern shown in Figure 1). Distributions 
of some nearshore taxa are shown on enlarged 
maps because the abundance markers were 
obscured by the coastline on maps of the entire 
CalCOFI pattern; base maps of these enlarged 
regions of the survey pattern are shown in 
Figures 2 to 4. The lower panel is a series of 
four quarterly maps that show mean abundance 
(expressed as larvae per 10 m2) in each of 22 
CalCOFI regions (Figure 5). Region 24 has an 
indeterminate area and in this data base is repre- 
sented by the stations indicated in Figure 5 .  On 
the quarterly charts, Region 24 is shown as the 
area enclosed in the dashed line seaward of 
Regions 6 and 10. The number of station 
occupancies in each region for each quarter 
varied considerably, with marked diminution of 
effort in peripheral regions (Moser et al., 1993). 
Regions 3 and 23 were insufficiently sampled to 
be included in the maps of quarterly mean 
abundance. On these charts, regions within 
which no larvae of a subject taxon were captured 
during a quarter are indicated by a "0", and the 
region with the highest quarterly mean 
abundance is marked with a star. 

Graphs summarizing interannual, seasonal and 
onshore-offshore occurrence and abundance of 
taxa with adequate representation are presented 
on the right-hand page of each taxon description. 
Calculations of seasonal and interannual mean 
occurrence and abundance were based on a pool 
of CalCOFI regions that fell within the principal 
distribution of the taxon of interest. This was 
determined by examination of all records in the 
time series for that taxon. Table 3 lists the 
pooled regions for all taxa analyzed in this atlas 
and in Atlas 3 1. The top-left graph gives annual 
mean occurrence (percent positive tows) for the 
selected regional pool. The top-right graph pres- 
ents mean annual abundance as the number of 
larvae per 10 m2 of surface area for all 
(including zeros) stations occupied in the 
regional pool for each year. Mean occurrence 

and abundance for CalCOFI surveys in 1967 and 
1968 were not included because of inadequate 
seasonal and areal coverage (see Table 1 in 
Moser et al. 1993). Missing data points on the 
interannual plots correspond to years when a 
taxon was not on the list of identifiable taxa. 
Also, values were not plotted for years when a 
taxon's selected regional pool was not sampled 
on CalCOFI surveys; this applies principally to 
1984, when no sampling occurred south of 
CalCOFI line 110. The middle-left graph gives 
monthly mean occurrence (percent positive tows) 
for the regional pool and the middle-right graph 
gives monthly mean abundance (number per 10 
m2 for all stations occupied). Onshore-offshore 
occurrence and abundance are shown in the 
bottom-left and bottom-right graphs, 
respectively. For these calculations the data base 
was partitioned into seven alongshore zones 
(Figure 6): Northern California (N CAL), 
Central California (C CAL), Southern California 
( S  CAL), Northern Baja California (N BAJA 
CAL), North-central Baja California (NC BAJA 
CAL), South-central Baja California (SC BAJA 
CAL), and Southern Baja California ( S  BAJA 
CAL). Stations in these zones were further 
segregated into 14 bins based on distance from 
the coast (Moser et al. 1993). For each taxon 
one or more zones were selected from the core 
of their north-south range and mean occurrence 
(percent positive tows) and mean abundance 
(number per 10 m2 of surface area for all sta- 
tions) were calculated for each bin. These values 
are plotted in the graphs. Note that the labels on 
the x-axis refer to the offshore limit of each bin; 
for example, " 5  n. mi." refers to the 0-5 n. mi. 
bin and "10 n. mi." refers to the 5-10 n. mi. 
bin. Values were not plotted for onshore- 
offshore bins represented by less than nine tows. 

Distribution summaries of taxa with very low 
abundance are presented in briefer formats. 
Beginning with Eutaeniophoridae (summed 
abundance of 38 larvae) only distributional maps 
and quarterly regional charts are presented since 
data were not adequate to produce graphs of 
mean occurrence and abundance. Taxa 
represented by 10 or fewer larvae do not have 
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quarterly regional charts: beginning with 
Anotopterus pharao (10 total larvae) only 
distributional maps are presented, with three taxa 
to a page. 

Scientific names used in this atlas generally 
conform to those used in identification guides of 
the region (Miller and Lea, 1972; Eschmeyer et 
al., 1983; Matarese et al., 1989) and ordinal and 
family nomenclature follow Eschmeyer's (1990) 
classification. The taxa included in higher 
systematic categories (genera, families, and 
orders) changed during the course of the survey 
period because of refinements in our ability to 
identify larvae. These changes are documented in 
the series of CalCOFI ichthyoplankton data re- 
ports (see Moser et al., 1993) and, with other 
interpretive notes, are listed briefly below: 

Albula spp .-- larvae probably represent a single 
species; however, the taxonomy of eastern 
Pacific albulids has not been resolved 

Engraulidae-- includes nearshore taxa (mostly 
Anchoa spp.) large enough to distinguish from 
Engraulis mordax 

Alepocephalidae-- these records represent 
probable misidentifications; however, this 
could not be confirmed because the specimens 
are missing 

Bathophilus spp.-- larvae north of Punta 
Eugenia, Baja California are Blflemingi; larvae 
off southern Baja California are B. $lifer 

Tactostoma macropus-- see Kawaguchi and 
Moser (1993) for detailed discussion of 
distribution and abundance of this species in 
the north Pacific 

Evermannellidae-- larvae examined to date are 
Evermannella spp.; most are too small to 
identify to species 

Aulopus spp.-- larvae represent one or more 
undescribed species 

Notolepis risso-- identification of paralepidid 
taxa began in 1961; prior identifications were 
to family; other paralepidids in this atlas are 
Stemonosudis macrura, Sudis atrox, and 
Paralepis atlantica 

Scopelarchus spp.-- identification of scopelarchid 
taxa began in 1972; prior identifications were 
to family; other scopelarchids in this atlas are 
Benthalbella dentata, Rosenblattichthys 
volucris, and Scopelarchoides nicholsi 

Myctophiformes-- includes unidentifiable 
damaged myctophiform and aulopiform larvae 

Moridae-- almost all larvae from southern Baja 
California are Microlepidium verecundum 

Physiculus spp.-- most larvae captured in the 
Pacific are P. rastrelliger and most taken in the 
Gulf of California are P. nematopus 

Carapidae-- all specimens reexamined to date 
are Echiodon exsilium 

Antennariidae-- all specimens reexamined to 
date from the regular CalCOFI pattern are 
Antennarius avalonis 

Eutaeniophoridae-- all specimens reexamined to 
date are Eutaeniophorus festivus 

Fistulariidae-- all specimens reexamined to date 
are Fistularia commersoni 

Syngnathus spp . --contains Cosmocampus arctus 
in addition to 2 or 3 Syngnathus species; the 
majority of specimens are Syngnathus 

Hexagrammidae-- contains mostly Hexagrammus 
SPP. 

Sebastes levis-- beginning in 1972, this and four 
other Sebastes ( S .  aurora, S .  jordani, S .  
macdonaldi, S. paucispinis) were identified; 
prior to 1972, records of S .  levis are included 
in Sebastes spp. 
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Blennioidek- contains so-called "northern 
blennioids" and "tropical blennioids" , primarily 
bathymasterids, stichaeids, pholids, clinids, and 
labrisomids that could not be identified to 
family (usually because of damaged condition) 

Semicossyphus pulcher-- identification of labrid 
taxa began in 1961; prior identifications were 
to family 

Priacanthidae-- four species occur in the 
CalCOFI area; the larva shown on page 176 is 
Pristigenys serrula; after the maps were 
completed, another specimen, possibly 
Heteropriacanthus cruentatus, was identified at 
station 130.50 from CalCOFI survey 7207 

Cheilotrema saturnurn-- identification of sciaenid 
taxa began in 1981; prior identifications were 
to family; other sciaenids in this atlas are 
Atractoscion nobilis and Roncador stearnsii 

Sparidae-- all specimens reexamined to date are 
Calamus brachysomus 

Gempylidae-- most specimens examined to date 
are Gempylus serpens and Diplospinus 
multistriatus 

Euthynnus spp.-- all larvae examined in 
CalCOFI collections are E. lineatus 

Scomberomorus spp.-- all larvae probably are S.  
sierra 

Thunnus albacares-- larvae of Thunnus obesus 
and T. albacares may be indistinguishable 

Nomeidae-- identification of nomeid taxa began 
in 1972; prior identifications were to family; in 
this atlas the Nomeidae category includes 
records of all taxa prior to 1972; other nomeid 
taxa in this atlas are Cubiceps caeruleus, C. 
pauciradiatus, Psenes pellucidus, and P .  si0 

previously were identified as Clinidae or 
occasionally as Blennioidei; larval Ruthbunella 
were collected primarily at inshore stations off 
southern California in winter and spring 

Bothus spp.-- all specimens reexamined to date 
appear to be one species; the correct name for 
the common Bothus species in the eastern 
tropical Pacific is B. leopardinus (R. 
Lavenberg, pers. c o r n . )  

Citharichthysplatophrys-- during the preparation 
of the data base, all Citharichthys larvae from 
surveys in 1954-1960 and 1984 were 
reexamined and identified to species; records 
of C. platophrys in this atlas represent only 
those years 

Etropus spp.-- larvae of Etropus are similar to 
those of Citharichthys and were not separated 
from them by the original identifiers; during 
the preparation of the data base all 
Citharichthys larvae (including Etropus spp .) 
from surveys in 1954-1960 and 1984 were 
reexamined and reidentified; records of 
Etropus spp. in this atlas represent only those 
years 

Atlas 31 and 32 represent a stage in the 
development of the CalCOFI ichthyoplankton 
data base indicative of identification competence 
over the first three decades of the program. 
During the past several years the Systematics 
and Ecology of Fishes group at the Southwest 
Fisheries Science Center has been preparing an 
identification guide to the early life history 
stages of fish taxa collected on CalCOFI 
surveys from 1951 to the present. This has 
greatly improved our ability to identify CalCOFI 
fish eggs and larvae and these advances will be 
applied in the future when we identify cruises 
conducted since 1984 and as we examine 
historical samples to refine identifications within 
large taxonomic categories. 

Bathymasteridae-- most are Rathbunella spp. ; 
these were not recognized until recently and 
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Table 1 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

Ranked abundance of larval fish taxa identified from CalCOFI survey cruises in 1951 through 
1984. The total for each taxon or category is the summed count (per 10 m2 of sea surface, 
adjusted for percent of sample sorted) for all occurrences. 

Taxon 

Engraulis mordax 
Merluccius productus 
Vinciguerria lucetia 
Sebastes spp . 
Leuroglossus stilbius 
Triphoturus mexicanus 
Stenobrachius leucopsarus 
Sardinops sagax 
Trachurus symmetricus 
Citharichthys spp. 
Diogenichthys laternatus 
Bathylagus wesethi 
Bathylagus ochotensis 
Sciaenidae 
Cyclothone spp. 
Protomyctophum crockeri 
Tarletonbeania crenularis 
Ceratoscopelus townsendi 
Lumpanyctus spp . 
Unidentified fish larvae 
Lampany ctus ritteri 
Disintegrated fish larvae 
Diaphus spp. 
Scomber japonicus 
Citharichthys fragilis 
M yctophidae 
Citharichthys stigmaeus 
Synodus spp. 
Symbolophorus californiensis 
Diogenichthys atlanticus 
Citharichthys xanthostigma 
Melamphaes spp. 
Sternoptychidae 
Serranidae 
Prionotus spp . 
Icichthys lockingtoni 
Symphurus spp. 
Stomias atriventer 
Argentina sialis 
Sebastes jordani 
Etrumew teres 

Count 

5785424 
1044623 
956790 
709198 
455867 
404342 
326239 
220009 
208217 
195497 
1 16308 
95075 
83812 
74889 
684 13 
61025 
53390 
45387 
446 10 
441 14 
42035 
41015 
37571 
33965 
30952 
28663 
28584 
26553 
24897 
22552 
22316 
21 186 
20729 
17097 
16542 
16136 
14843 
14736 
13308 
12124 
12092 

Rank 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
78 
80 
81 
82 

Taxon 

Gobiidae 
Parophrys vetulus 
Lyopsetta exilis 
Hygophum atratum 
Paralichthys californicus 
Bathylagus spp. 
Chauliodus macouni 
Sebastes paucispinis 
Peprilus simillimus 
Ophidiiformes 
Genyonemus lineatus 
Chromis punctipinnis 
Tetragonurus cuvieri 
Labridae 
Diogenichthys spp. 
Gonichthys tenuiculus 
Hypsoblennius spp. 
Lestidiops ringens 
Scorpaena spp. 
Paralepididae 
Pleuronichthys verticalis 
Ophidion scrippsae 
Cottidae 
Oxyjulis californica 
Haemulidae 
Bathylagus pacificus 
Idiacanthus antrostomus 
Lumpadena urophaos 
Clinidae 
Carangidae 
Notoscopelus resplendens 
Hippoglossina stomata 
Sebastolobus spp. 
Scopelarchidae 
Trichiuridae 
Nansenia crassa 
Myctophum nitidulum 
Nansenia candida 
Citharichthys sordidus 
Sphyraena argentea 
Microstoma sp . 

Count 

1 1909 
1141 1 
10127 
9865 
9537 
9208 
9047 
8984 
8705 
8240 
8169 
7809 
7722 
7447 
7057 
6930 
6849 
6796 
6398 
6247 
6036 
5932 
5829 
565 1 
5436 
5304 
4906 
4784 
4755 
4518 
4228 
3865 
3837 
3817 
3567 
3543 
3463 
3463 
3419 
3337 
3089 

xii 



Table 1. (Cont.) 

Rank 

83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
122 
124 
125 

Taxon 

Chiasmodontidae 
Lampanyctus regalis 
Halichoeres spp. 
Microstomus pacificus 
Cololabis saira 
Trachipteridae 
Sarda chiliensis 
Hygophum reinhardtii 
Hygophum spp . 
Pleuronectiformes 
Seriola lalandi 
Anguilliformes 
Glyptocephalus zachirus 
Poromitra spp. 
Seriphus politus 
Danaphos oculatus 
Scopelogadus bispinosus 
Notolychnus valdiviae 
Ichthyococcus spp. 
Amis spp. 
Bregmaceros spp. 
Gerreidae 
Sebastes macdonaldi 
Pomacentridae 
Gonostomatidae 
Opisthonema spp. 
Chilara taylori 
Xystreurys liolepis 
Ceratioidei 
Diplophos taenia 
Gobiesocidae 
Pleuronichthys spp . 
Scorpaenichthys marmoratus 
Scopelosaurus spp. 
Agonidae 
Brosmophy cis marginata 
Sebastes aurora 
Pleuronichthys ritteri 
Zuniolepis spp. 
Scombridae 
Hypsypops rubicundus 
Cyclopteridae 
Aristostomias scintillans 

Count 

3038 
2985 
2889 
2842 
2665 
2583 
2528 
2356 
2228 
2161 
2152 
2094 
2084 
1964 
1838 
1782 
1727 
1707 
1671 
1670 
1612 
1567 
1461 
1412 
1395 
1332 
1311 
1302 
1219 
1216 
1187 
1147 
1075 
1062 
1046 
1035 
101’3 
1015 
973 
965 
965 
86 1 
835 

Rank 

126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 

Taxon 

Tactostoma macropus 
Loweina rara 
Sebastes levis 
Medialuna californiensis 
Bathylagus milleri 
Osmeridae 
Stomiiformes 
Atherinidae 
Semicossyphus pulcher 
Pleuronichthys coenosus 
Myctophum aurolaternatum 
Scopelarchus spp. 
Brama spp. 
Lepidopus fitchi 
Notolepis risso 
Electrona risso 
Caulolatilus princeps 
Psettichthys melanostictus 
Vinciguerria poweriae 
Blennioidei 
Oxylebius pictus 
Syngnathus spp . 
Bathophilus spp . 
Macrouridae 
Etropus spp. 
Rosenblattichthys volucris 
Coryphaena hippurus 
Gempylidae 
Macroramphosus gracilis 
Pleuronichthys decurrens 
Exocoetidae 
Platichthys stellatus 
Moridae 
Scomberomorus spp. 
Girella nigricans 
Syacium ovale 
Hypsopsetta guttulata 
Howella brodiei 
Hexagrammidae 
Icosteus aenigmaticus 
Sparidae 
Nomeidae 
Protomyctophum thompsoni 

Count 

809 
788 
745 
737 
722 
706 
670 
63 8 
637 
633 
630 
623 
618 
608 
607 
59 1 
588 
579 
57 1 
543 
523 
506 
50 1 
492 
49 1 
463 
457 
426 
396 
389 
337 
3 14 
3 10 
305 
300 
289 
288 
286 
272 
263 
25 1 
250 
217 

... 
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Table 1. (Cont.) 

Rank 

168 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
183 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
194 
196 
197 
197 
199 
199 
20 1 
202 
203 
204 
205 
205 
207 
208 
209 
209 
21 1 

Taxon Count 

Benthalbella dentata 
Benthosema pterota 
Photonectes spp. 
Scorpaenidae 
Scopeloberyx robustus 
Mugil spp. 
Bothus spp. 
Lepidopsetta bilineata 
Mullidae 
Stemonosudis macrura 
Centrobranchus nigroocellatus 
Physiculus spp. 
Scopelarchoides nicholsi 
Microgadus proximus 
Evermannellidae 
Cubiceps pauciradiatus 
Psenes pellucidus 
Bolinichthys spp. 
Isopsetta isolepis 
Sudis atrox 
Carapidae 
Aulopus spp. 
Ophiodon elongatus 
Thunnus albacares 
Albula spp. 
Eutaeniophoridae 
Valenciennellus tripunctulatus 
Apogonidae 
Triphoturus nigrescens 
Polynemidae 
Porichthys spp . 
Bathylagus longirostris 
Psenes si0 
Engraulidae 
Eustomias spp . 
Oxyporhamphus micropterus 
Caristius macropus 
Microdesmidae 
Anoplopoma jimbria 
Leuroglossus schmidti 
Bathymasteridae 
Hippoglossina spp. 
Macropinna microstoma 

217 
210 
168 
158 
150 
136 
133 
124 
118 
99 
98 
93 
92 
89 
81 
81 
80 
78 
72 
69 
66 
55 
51 
49 
48 
38 
38 
37 
30 
30 
29 
29 
27 
26 
25 
23 
21 
21 
20 
19 
16 
16 
15 

Rank 

21 1 
213 
213 
213 
216 
217 
217 
217 
217 
22 1 
222 
222 
222 
222 
222 
227 
227 
229 
229 
23 1 
23 1 
233 
233 
233 
236 
237 
237 
237 
237 
237 
237 
237 
237 
245 
245 
245 

Taxon 

Cheilotrema saturnum 
Tetraodontidae 
Parvilux ingens 
M yctophiformes 
Hemiramphidae 
Euthynnus spp. 
Astronesthidae 
Scaridae 
Gonostoma spp. 
Anotopterus pharao 
Atractoscion nobilis 
Bothidae 
Roncador stearnsii 
Seriola spp. 
Antennariidae 
Eopsetta jordani 
Taaningichthys minimus 
Paralichthys spp. 
Dolichopteryx longipes 
Lophiidae 
Balistidae 
Hygophum proximum 
Cubiceps caeruleus 
Chaetodipterus zonatus 
Gadus macrocephalus 
Alepocephalidae 
Cyclopsetta spp. 
Bathylychnops exilis 
Fistulariidae 
Citharichthys platophrys 
Woodsia nonsuchae 
Paralepis atlantica 
Acanthuridae 
Priacanthidae 
Achirus mazatlanus 
Opistognathidae 

Count 

15 
14 
14 
14 
12 
11 
11 
11 
11 
10 
9 
9 
9 
9 
9 
8 
8 
7 
7 
6 
6 
5 
5 
5 
4 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
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Table 2. Ranked occurrence of larval fish taxa identified from CalCOFI survey cruises in 1951 through 
1984. The total for each taxon or category is the sum of all occurrences during the survey 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

period. 

Taxon Occurrences 

Engraulis mordax 
Sebastes spp . 
Triphoturus mexicanus 
Vinciguerria lucetia 
Leuroglossus stilbius 
Protomyctophum crockeri 
Merluccius productus 
Stenobrachius leucopsarus 
Citharichthys spp. 
Cyclothone spp. 
Disintegrated fish larvae 
Bathylagus wesethi 
Trachurus symmetricus 
Lampanyctus spp. 
Diogenichthys laternatus 
Unidentified fish larvae 
Lampanyctus ritteri 
Bathylagus ochotensis 
Melamphaes spp. 
Tarletonbeania crenularis 
Myctophidae 
Symbolophorus californiensis 
Ceratoscopelus townsendi 
Sardinops sagax 
Sternoptychidae 
Citharichthys stigmaeus 
Diogenichthys atlanticus 
Stomias atriventer 
Diaphus spp. 
Gobiidae 
Icichthys lockingtoni 
Sciaenidae 
Chauliodus macouni 
Paralepididae 
Hygophum atratum 
Argentina sialis 
Gonichthys tenuiculus 
Scomber japonicus 
Lestidiops ringens 
Lyopsetta exilis 
Paralichthys californicus 

14494 
12324 
11968 
10510 
85 10 
805 1 
737 1 
7258 
632 1 
5869 
5660 
5593 
5589 
548 1 
5043 
4813 
4707 
4555 
4065 
404 1 
3803 
3219 
3058 
3007 
2934 
2710 
2706 
2548 
21 19 
1993 
1991 
1978 
1701 
1332 
1309 
1293 
1234 
1229 
1210 
1206 
1106 

Rank 

42 
43 
44 
45 
46 
47 
48 
49 
49 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

Taxon Occurrences 

Symphurus spp . 
Tetragonurus cuvieri 
Synodus spp. 
Citharichthys xanthostigma 
Parophrys vetulus 
Scopelarchidae 
Labridae 
Hypsoblennius spp. 
Diogenichthys spp. 
Pleuronichthys verticalis 
Ophidiiformes 
Idiacanthus antrostomus 
Nansenia crassa 
Citharichthys fragilis 
Myctophum nitidulum 
Serranidae 
Hippoglossina stomata 
Chiasmodontidae 
Cottidae 
Lampadena urophaos 
Peprilus simillimus 
Microstoma sp . 
Bathylagus spp. 
Notoscopelus resplendens 
Trachipteridae 
Clinidae 
Trichiuridae 
Bathylagus pacificus 
Chromis punctipinnis 
Cololabis saira 
Ophidion scrippsae 
Microstomus pacificus 
Oxyjulis californica 
Sebastolobus spp . 
Lampanyctus regalis 
Poromitra spp . 
Citharichthys sordidus 
Etrumeus teres 
Scopelogadus bispinosus 
Nansenia candida 
Ichthyococcus spp. 

1038 
103 1 
1008 
984 
953 
945 
928 
909 
909 
894 
848 
843 
836 
82 1 
795 
759 
757 
728 
723 
722 
714 
68 1 
675 
674 
650 
599 
548 
535 
53 1 
516 
502 
479 
466 
462 
455 
452 
450 
437 
435 
43 1 
427 

xv 



Table 2. (Cont.) 

Rank 

83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
105 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

Taxon 

Hygophum reinhardtii 
Hygophum spp . 
Anguilliformes 
Sebastes paucispinis 
Prionotus spp , 
Chilara taylori 
Scorpaena spp. 
Sphyraena argentea 
Ceratioidei 
Glyptocephalus zachirus 
Gonostomatidae 
Halichoeres spp. 
Agonidae 
Notolychnus valdiviae 
Scopelosaurus spp. 
Seriola lalandi 
Danaphos oculatus 
Loweina rara 
Pleuronectiformes 
Carangidae 
Scorpaenichthys marmoratus 
Sebastes jordani 
Zaniolepis spp. 
Brosmophycis marginata 
Cyclopteridae 
Xystreurys liolepis 
Aristostomias scintillans 
Diplophos taenia 
Pleuronichthys spp. 
Brama spp. 
Pleuronichthys ritteri 
Pleuronichthys coenosus 
Syngnathus spp. 
Medialuna calijorniensis 
Oxylebius pictus 
Haemulidae 
Stomiiformes 
Notolepis risso 
Semicossyphus pulcher 
Atherinidae 
Sarda chiliensis 
Tactostoma macropus 
Coryphaena hippurus 

Occurrences 

414 
408 
386 
371 
364 
306 
305 
300 
298 
276 
270 
267 
247 
238 
236 
233 
229 
223 
217 
213 
212 
208 
207 
207 
203 
202 
196 
192 
182 
177 
165 
157 
154 
152 
148 
145 
144 
135 
132 
125 
123 
121 
120 

Rank 

126 
127 
128 
129 
130 
131 
131 
133 
133 
135 
136 
137 
138 
138 
140 
141 
142 
143 
144 
144 
146 
146 
148 
148 
148 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
161 
163 
164 
165 
166 
166 
168 

Taxon Occurrences 

Electrona risso 
Macrouridae 
Gerreidae 
Bathylagus milleri 
Genyonemus lineatus 
Scopelarchus spp. 
Bathophilus spp. 
Gempylidae 
Bregmaceros spp. 
Psettichthys melanostictus 
Pomacentridae 
Sebastes aurora 
Amis spp. 
Caulolatilus princeps 
Rosenblattichthys volucris 
Pleuronichthys decurrens 
Scombridae 
Girella nigricans 
Macroramphosus gracilis 
Etropus spp. 
Exocoetidae 
Blennioidei 
Vinciguerria poweriae 
Hypsopsetta guttulata 
Sebastes macdonaldi 
Gobiesocidae 
Howella brodiei 
Myctophum aurolaternatum 
Moridae 
Syacium ovale 
Sebastes levis 
Icosteus aenigmaticus 
Lepidopus jitchi 
Bothus spp. 
Hypsypops rubicundus 
Scorpaenidae 
Hexagrammidae 
Photonectes spp. 
Benthalbella dentata 
Seriphus politus 
Nomeidae 
Mugil spp. 
Physiculus spp. 

115 
112 
110 
106 
105 
104 
104 
101 
101 
96 
92 
91 
89 
89 
88 
85 
84 
73 
71 
71 
66 
65 
63 
63 
63 
62 
60 
57 
53 
48 
43 
40 
39 
38 
36 
35 
35 
34 
33 
32 
31 
31 
30 

xvi 



Table 2. (Cont.) 

Rank 

169 
169 
171 
172 
173 
174 
175 
176 
177 
177 
177 
180 
181 
181 
183 
184 
184 
186 
186 
188 
188 
188 
191 
191 
193 
193 
193 
196 
197 
197 
199 
199 
199 
199 
199 
204 
204 
204 
204 
204 
209 
209 
209 

Taxon Occurrences 

Stemonosudis macrura 
Scopeloberyx robustus 
Sparidae 
Centrobranchus nigroocellatus 
Opisthonema spp. 
Protomyctophum thompsoni 
Lepidopsetta bilineata 
Carapidae 
Scomberomorus spp. 
Evermannellidae 
Platichthys stellatus 
Sudis atrox 
Scopelarchoides nicholsi 
Mullidae 
Bolinichthys spp. 
Cubiceps pauciradiatus 
Ophiodon elongatus 
Osmeridae 
Psenes pellucidus 
Benthosema pterota 
Porichthys spp . 
Thunnus albacares 
Apogonidae 
Aulopus spp. 
Eutaeniophoridae 
Microgadus proximus 
Albula spp. 
Eustomias spp . 
Triphoturus nigrescens 
Valenciennellus tripunctulatus 
Oxyporhamphus micropterus 
Tetraodontidae 
Bathylagus longirostris 
Psenes si0 
Microdesmidae 
Anoplopoma fimbria 
Isopsetta isolepis 
Hemiramphidae 
Caristius macropus 
Engraulidae 
Scaridae 
Euthynnus spp. 
My ctophiformes 

28 
28 
27 
26 
24 
23 
21 
20 
19 
19 
19 
17 
16 
16 
15 
14 
14 
13 
13 
12 
12 
12 
11 
11 
9 
9 
9 
8 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 

Rank 

209 
213 
213 
213 
213 
213 
213 
213 
213 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
22 1 
233 
233 
233 
233 
233 
233 
233 
233 
233 
233 
233 
233 
233 
233 
233 

Taxon 

Pol ynemidae 
Seriola spp. 
Leuroglossus schmidti 
Anotopterus pharao 
Astronesthidae 
Parvilwc ingens 
Bothidae 
Antennariidae 
Hippoglossina spp. 
Alepocephalidae 
Macropinna microstoma 
Hygophum proximum 
Balistidae 
Lophiidae 
Bathymasteridae 
Dolichopteryx longipes 
Taaningichthys minimus 
Paralichthys spp . 
Gonostoma spp . 
Cheilotrema saturnum 
Priacanthidae 
Opistognathidae 
Chaetodipterus zonatus 
Acanthuridae 
Eopsetta jordani 
Paralepis atlantica 
Bathylychnops exilis 
Cyclopsetta spp. 
Achirus mazatlanus 
Fistulariidae 
Citharichthys platophrys 
Cubiceps caeruleus 
Gadus macrocephalus 
Roncador stearnsii 
Woodsia nonsuchae 
Atractoscion nobilis 

Occurrences 

4 
3 
3 
3 
3 
3 
3 
3 
3 
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. CalCOFI regions from which data were pooled for calculations of mean interannual and seasonal 
occurrence and abundance of larval fish taxa in this atlas and in CalCOFI Atlas 31. Taxa listed 
alphabetically. 

Taxon 

Agonidae 
Albula spp. 
Anguilliformes 
Argentina sialis 
Aristostomias scintillans 

Atherinidae 
Aulopus spp. 
Amis spp. 
Bathophilus spp. 
Bathylagus milleri 
Bathylagus ochotensis 
Bathylagus pacificus 
Bathylagus wesethi 
Benthalbella dentata 
Benthosemu pterota 
Blennioidei 
Bolinichthys spp . 
Bothus spp. 
Brama spp. 

Bregmaceros spp . 
Brosmophycis marginata 
Carangidae 
Carapidae 
Caulolatilus princeps 

Region 

4,7,11 
16,20,2 1 
16,17,20,21 
7,11,12,16 
5,6,8,9,10,13 
14,15,24 
4,7,11,12 
17,18,20,21 
12,16,20,21 
10,24 
1,27495 
1,29495 
1,495 
8,9,10,13,14 
7,8,9,10,24 
20,21,22 
1,4,7,11,12,16 
21,22,24 
16,17,20,21 
9,10,13,14,15 
18,24 
20,21 
4,7,11 
16,20 
16,17,20,21 
12,16,17 

Centrobranchus nigroocellatus 6,9,10,15,24 
Ceratioidei 
Ceratoscopelus townsendi 
Chauliodus macouni 
Chiasmodontidae 
Chilara taylori 
Chromis punctipinnis 
Citharichthys fragilis 
Citharichthys sordidus 
Citharichthys stigmaeus 

Citharichthys xanthostigma 
Clinidae 
Cololabis saira 
Coryphaena hippurus 

10,14,15,24 
9,10,14,15,24 
2,599 
13,14,17,18 
7,11,12,16 
7,11,12 
12,16 
1,4,5,7,8,11,12 
4,5,7,8,9,11 
12,13 
12,16 
4,7,11,12,16 
7,8,9,10 
12,16,17,18,19 

Taxon 

Cottidae 
Cubiceps pauciradiatus 
C yclopteridae 
Cyclothone spp. 

Danaphos oculatus 

Diaphus spp. 
Diogenichthys atlanticus 
Diogenichthys laternatus 
Diplophos taenia 
Electrona risso 
Engraulis mordax 
Etropus spp. 
Etrumeus teres 
Evermannellidae 
Exocoetidae 

Gempy lidae 
Genyonemus lineatus 
Gerreidae 
Girella nigricans 
Glyptocephalus zachirus 
Gobiesocidae 
Gobiidae 
Gonichthys tenuiculus 
Haemulidae 
Halichoeres spp. 
Hexagrammidae 
Hippoglossina stomata 
Howella brodiei 
Hygophum atratum 
Hygophum reinhardtii 
Hypsoblennius spp. 
Hypsopsetta guttulata 
Hypsypops rubicundus 
Ichthyococcus spp. 
Icichthys lockingtoni 
Icosteus aenigmaticus 
Idiacanthus antrostomus 

Region 

20,21 
1,4,7,11 
20,2 1 
1,2,4,5,7,11,12 
10,14,15,18,19 
24 
4,5,7,8,9,11,13 
14 
1,2,4,5,8,9 
9,10,14,15,24 
17,18,21 
20,21,22 
6,9,10,24 
7,11,12,16 
12,16,20 
12,16 
18,2 1,24 
11,12,13,16,17 
20,21 
10,20,21,22,24 
4,7,11 
11,12,16,20 
7,11,12,16 
1,495 
11,12,16 
7,11 
17,18,2 1,22 
12,16 
12,16 
194 
7,11,12,16 
6,10,14,15,24 
17,18,20,21,22 
10,14,15,24 
7,11,12,16 
7,11,12 
7,11 
13,14,18 
1,2,4,5,8,9 
1,294s 
6,9,10,24 
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Table 3. (Cont.) 

Taxon 

Isopsetta isolepis 
Labridae 
Lampadena urophaos 
Lampanyctus regalis 
Lumpany ctus ritteri 
Lampanyctus spp . 

Lepidopsetta bilineata 
Lepidopus fitchi 
Lestidiops ringens 

Leuroglossus stilbius 
Loweina rara 

Lyopsetta exilis 
Macroramphosus gracilis 
Macrouridae 

Medialuna californiensis 

Melamphaes spp. 

Merluccius productus 
Microgadus proximus 
Microstoma microstoma 
Microstomus pacijicus 
Moridae 
Mugil spp. 
Mullidae 
Myctophum aurolaternatum 
Myctophum nitidulum 
Nansenia candida 
Nansenia crassa 
Nomeidae 

Notolepis risso 
Notolychnus valdiviae 
Notoscopelus resplendens 

Ophidiiformes 
Ophidion scrippsae 

Region 

174 
7,8,11,12,16,20 
14,15,18,19 
495,899 
2,5,9,14 
10,14,15,18,19 
21,22,24 
497 
12,13,14,16,17 
2,5,8,9,10,11 
13,14 
798 
9,13,14,15,17 
18,19,24 
1,497 
13,14,17,18 
1,2,4,5,7,8,9 
10,11,12,13,14 
16,17,20,24 
7,8,9,11,12,13 
14,16 
2,5,6,8,9,10,13 
14,15,24 
4,7,8,9,11 
4 
5,6,8,9,10 
1,2,4,5,8,9 
20,21,22 
12,16,17,20 
16 
20,21 
10,14,15,24 
2,596 
16,17 
12,13,14,16,17 
18,20,21,22 
9,10,24 
10,15,24 
10,14,15,18,19 
24 
12,16,20 
7,11,12,16 

Ophiodon elongatus 497 

Taxon 

Opisthonema spp. 
Osmeridae 
Oxyjulis californica 
Oxylebius pictus 
Paralepididae 

Paralichthys californicus 
Parophrys vetulus 
Peprilus simillimus 
Photonectes spp. 
Physiculus spp . 

Platichthys stellatus 
Pleuronichthys coenosus 
Pleuronichthys decurrens 
Pleuronichthys ritteri 
Pleuronichthys verticalis 
Pomacentridae 
Poromitra spp . 
Prionotus spp. 
Protomyctophum crockeri 
Protomyctophum thompsoni 
Psenes pellucidus 
Psettichthys melanostictus 
Rosenblattichthys volucris 

Sarda chiliensis 
Sardinops sagax 
Sciaenidae 

Scomber japonicus 
Scomberomorus spp . 
Scopelarchidae 

Scopelarchoides nicholsi 
Scopelarchus spp. 

Scopeloberyx robustus 
Scopelogadus bispinosus 
Scopelosaurus spp. 
Scorpaena spp. 
Scorpaenichthys marmoratus 

Region 

16 
194 
7,8,11,12,13 
4,7,8,11,12,16 
2,6,9,10,14,15 
20,21,22,24 
7,11,12,16 
1,4,7,11,12 
7,11,12,16 
5,9,10,14,24 
11,12,13,16,17 
21 
4,7 
4,7,8,11,12 
1,4,5,7,8,9 
7,11,12,16 
7,11,12 
12,16,20 
5,6,9,10,14,24 
12,16,20 
2,5,9,14 
192 
10,14,17,20 
194 
9,10,13,14,15 
24 
12,16 
12,16 
4,7,11 & 
12,16,20 
7,11,12,16 
12,16,20 
10,14,15,18,19 
24 
20,21 
5,8,9,10,13,14 
15,18,24 
9,10,24 
9,10,14,15,24 
5,6,9,10,24 
12,16 
497 

Sebastes aurora 4,5,7,8,9 
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Table 3. (Cont.) 

Taxon 

Sebastes jordani 
Sebastes levis 
Sebastes macdonaldi 
Sebastes paucispinis 
Sebastes spp. 
Sebastolobus spp. 
Semicossyphus pulcher 
Seriola lalandi 
Seriphus politus 
Serranidae 
S paridae 
Sphyraena argentea 
Stemonosudis macrura 

Stenobrachius leucopsarus 
Sternoptychidae 
Stomias atriventer 
Sudis atrox 
Syacium ovale 
Symbolophorus californiensis 

Symphurus spp . 
Syngnathus spp . 
Synodus spp. 
Tactostomu macropus 
Tarletonbeania crenularis 
Tetragonurus cuvieri 
Thunnus albacares 
Trachipteridae 
Trachurus symmetricus 
Trichiuridae 
Triphoturus mexicanus 
Vinciguerria lucetia 

Vinciguerria poweriae 
Xystreurys liolepis 

Region 

477 
495,798 
12,16 
1,495,798 
1,437 
1,294,57899 
7,11,12,16 
12,16,17 
7 
16,20 
16,20 
7,11,12,16 
14,15,18,19,21 
22 
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9,10,14,15,24 
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4,7,11,12,16 
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2,5,6,9,10,24 
1,29475 
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12,13,16,17 
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Figure 1 .  CalCOFI station pattern showing stations represented in the 
ichthyoplankton data base. 
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Hypsypops rubicundus Pomacentridae 
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Cyclopteridae Cyclopteridae 
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Summed abundance (no. under 1 Om2) - 

CalCOFI: 1951 -1 984 - 
- 

I i ' 10 
I 100 
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25"N 

20"N 

15"N 
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I '  

- 1  

I 

I 
I 

' I  

130" 125" 120" 115" 110" 
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01 00- 1000- 5000- 

O El <.OIOO I7 '.0999 ..4999 '.9999 1.8881 

11SW 11BW 1 1 m  l l B W  l l S W  11BW 1 1 5 w  I l B W  
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Shiny loosejaw A ris tos tomias scin tillans 
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Tactostoma macropus Melanostomiidae 

- - 
- - 

Tactostoma macropus 40" - - 
Summed abundance (no. under 1 Om2) - 

CalCOFI: 1951 -1 984 
- 

- - 
- - 
- ' 10 - 

I 100 - 
- 

- - 

- - 
- 

30" - 
- 
- 
- 
- 

130" 125" 120" 115" 110" 

30"N 
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2.0000- 01 00- 0500- 2500- 

c'oloo n . f lA99 r%l . 7 A 9 9  i 9999 7 A 1 7 4  - I .- I .- - - -. . . .  . - 
130W 125W 130"W 125W 13Q"w 125W 130"W 125"W , I 

/ / , 
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/ / I  / 
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JULY-SEPTEMBER OCTOBER-DECEMBER 
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30"N 

25"N 
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Loweina rara Myctophidae 
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~~~ ~~ ~~~ 
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I 130W 125"W 

30"N 

25"N 

20"N 

15"N 

I , / 

1 1 m  11o"w 
JANUARY-MARCH 

130"W 125W I.k' 

I / 

1 1 m  11o"w 
APRIL-JUNE 

130%' 125"W 130"W 125W 
/ / I  I / / I  

/ / I  / I 

11SW 1lo"W l l S W  1lo"W 
JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35'N 

30"N 

25"N 



13 

Dwarf lanternfish 
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Sebastes levis Scorpaenidae 
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Sebastes levis 
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Medialuna calif orn iens is Kyphosidae 
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Medialuna californiensis 
Summed abundance (no. under 1 Om2) 

CalCOFI: 1951 -1 984 
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17 
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Ba thylag us milleri Bathylagidae 
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19 

Robust b I ac k s  me I t 
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Osmeridae Osmeridae 
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21 

Smelts Osmeridae 
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At herinidae 

I I I I I I I I 
- 

Atherinidae - 
Summed abundance (no. under 1 Om2) - 

CalCOFI: 1951-1 984 

30"N 

25"N 

20"N 

1 5"N 

Atherinidae 

I 
I 
I 

.I iI 
I MEAN NUMBER PER lorn2 (all tows) 

40"N 

35"N 

30"N 

25"N 

il 11rw 11m 11m 
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40" 

35" 

30" 

25" 

Semicossyphus pulcher 

I l l  I I I I I  

- - 
- - 

Semicossyphus pulcher 
Summed abundance (no. under 1 Om2) - 

- - 
- 

- CalCOFI: 1961 -1 984 - 
- - 
- ' 10 - 
- I 100 - 
- 
- - 
- 

- 
- 
- 
- 
- 
- 
- 

La br idae 
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JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 



25 

Sheephead Semicossyphus pulcher 

P 
2 

g 

W 
2 
t 
v) 

I- 
Z 
W 
0 a 
W a 

” 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

0 
3 

2 
t 

P 

g 

W 

v) 

I- 
Z 
W 
0 a 
W a 

MONTH 

6 

0) 
3 

I 
t 

P 

g 

W 

v) 

I- 
Z 
W 
0 a 
W a 

0.20 

N 
E 
? 0.15 

W 

U 

z 
3 
Z 

a 
a 

; 0.10 

0.05 

n 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

030 c 
0.25 

“E 0.20 

U 
W 
a 0.15 

z 
U 
W 
m 5 0.10 
Z 

0.05 

0 

MONTH 

0.25 0’30 3 
“E 0.20 
5! 
a: 
f 0.15 
U 
W 
m 
f 0.10 
z 

0.05 

0 

NC BAJA CAL 

5 10 20 30 40 50 100 150 200 250 300 350 400 >4M 

DISTANCE FROM COAST (nmi.) DISTANCE FROM COAST (n.mi.) 



26 

Pleuronichythys coenosus Pleuronectidae 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I  
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<.oloo '.0249 '.0499 '.0899 '.0953 
130"W 125"W 130"W 125"W 

/ / I  I / 
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l 1 S W  11@W 1 1 m  llm 
JULY-SEPTEMBER OCTOBER-DECEMBER 
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40" 

35" 

30" 

25" 

20" 

Myctop h um aurola ternatum Myctophidae 

I I I I I I I I I  

- - 
- - 

Myctophum aurolaternatum 
Summed abundance (no. under 1 Om2) 

- - 
- 
- CalCOFI: 1951 -1 984 - 
- - 
- I 10 - 
- I 100 - 
- I 1,000 - 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
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1 1 , 1 , , , 1 1 1 , 1 1 1 , , , , 1 , I , , I ~  
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20" 

Scopelarchus spp. 

- 
- I - 
- - 
- 

1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I 1 1 ~ l  

- 

Scopelarc h idae 
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Pearleyes Scopelarch us s p p . 
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Brama spp. Bramidae 
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Lepidopus fitchi Tr ic h i u r idae 
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Electrona risso M yctop h idae 
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Caulolatilus princeps Malacanthidae 
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Ocean whitefish 
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Psettichthys melanostictus Pleuronectidae 
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Vinciguerria po weriae Phosichthyidae 
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Highseas lightfish 
80 I 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

MONTH 

cn 
3 

L 
t 

e 

2 

W 

cn 

I- 
2 
W 
0 
W 
Q 

a 

DISTANCE FROM COAST (nmi.) 

Vinciguerria po weriae 

YEAR 

MONTH 

0 . 5 1 -  - ~ ~ = ~ ~ - = Jq , i  

0 
5 10 20 30 40 50 100 150 200 250 300 350 400>400 

DISTANCE FROM COAST (nmi.) 



46 
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Oxylebius pictus Hexagrammidae 
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Syngnathus spp. Syngnathidae 
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Bathophilus spp. Me la nostom i idae 
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Hig hfin dragonfis hes Bathophilus spp. 
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Etropus spp. Para1 ichthyidae 
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Chubby pearleye Rosenblattichthys volucris 
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Coryphaena hippurus Coryphaenidae 
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Gempylidae Gempylidae 
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Snake mackerels 
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Macroramp h os us gracilis Centr iscidae 
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Macroramphosus gracilis 
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Pleuronichthys decurrens Pleuronectidae 
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Pla tich th ys s tella tus Pleuronectidae 
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Moridae Moridae 
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Girella nigricans 
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Opaleye Girella nigricans 
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Syacium ovale Para1 ic ht hyidae 
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Hypsopsetta guttulata Pleuronectidae 
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Ho wella brodiei Incertae sedis 
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Pelagic basslet 
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Hexagrammidae Hexagramm idae 
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/cos te us aen igma tic us lcosteidae 
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Sparidae 
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Porgies Sparidae 
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Nomeidae Nomeidae 
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Flotsamfis hes Nomeidae 
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20" 

Protomyctophum thompsoni Myctophidae 
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Benthalbella dentata Sco pelarc h idae 
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Northern pearleye 
3.0 I I 

2.5 

? 
P 2.0 

g 

W 
2 
t 
0) 1.5 

I- 
Z 
w 1.0 
0 
w a a 

0.5 

n 

4 

v) 

3 3  

z 
t 
v ) 2  

P 

B 

w 

c 
Z 
W 
0 
0: 
w 1  
a 

0 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

Benthalbella dentata 

0.15 
N 
E z 
a 

a 
W m 
I 
3 
z ' 

2 0.10 

0.05 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

0.20 

N 
E 
? 0.15 

W 
a 
a 
a ; 0.10 

5 
Z 

0.05 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

MONTH 

N 
E z 
a 
a 
a 
m 

W 

W 

f 
Z 

W 
2 
t 
0) 

I- 
Z 
W 
0 a 
W 
a 

B 

DISTANCE FROM COAST (n.mi.) 

0 

MONTH 

o . l ~  0 5 10 20 30 40 50 100 150 200 250 300 350 400 >400 

DISTANCE FROM COAST (n.mi.) 





97 

Coastal lanternfish 
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Photonectes spp. Melanostomiidae 

I l l  I I I I ~ I I I I  I I I I ~ I I I I ~  

30"N 

25"N 

20"N 

15"N 

I 

I '  
I 

i 1 
Photonectes spp. 

Summed abundance (no. under 1 Om2) 
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Sooty dragonfishes Photonectes spp. 
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Scopeloberyx robustus Melam p haidae 
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Longjaw bigscale 
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Mugil spp. Mugilidae 
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Mugil spp. 
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Bothus spp. Bothidae 
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Lefteyed flounders Bothus spp. 
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Lepidopsetta bilineata Pleuronect idae 
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Rock sole 
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Mu I I idae 
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Stemonosudis macrura Paralepididae 
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Centrobranchus nigroocellatus Myctophidae 
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Roundnose lanternfish Centrobranch us nigroocella tus 
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Physiculus spp. 
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Moras Physiculus spp. 
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40" 
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Scopelarchoides nicholsi Scopelarchidae 
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JANUARY-MARCH APRIL-JUNE 

0 

I 
I 
I O 0  
I 
I 
10 

I-. 
; 0 0  

0 0  

0 0  

0 
- 

JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 
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Longgill pearleye 

YEAR 

Scopelarchoides nicholsi 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 
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1.6 1 

MONTH MONTH 

0" ' A ' ' ' ' ' 
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a 1.0 
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m W 

5 z 
0.5 
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S BAJA CAL b 
5 10 20 30 40 50 100 150 200 250 300 350 400 >400 

DISTANCE FROM COAST (n.mi.) 
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Microgadus proximus 

30"N 

25"N 

20"N 

15"N 

40' 

35' 

I I I I I I I 1 

Microgadus proximus 
Summed abundance (no. under 1 Om2; 

CalCOFI: 1961 -1 984 

125" 120" 115" 

MEAN NUMBER PER lorn2 (all tows) 
01 00- 0250- 0400- 0550- 

<.O1O0 '.0249 '.0399 '.0549 '.0676 
130W 125"W 130"W 125W 

/ / I  I I I ,  

I ,  / I 

115w 1 1 m  1 1 w  l l @ W  
JANUARY-MARCH AP R I L-JU N E 

130W 125W 130"W 125W 
/ / 

I 
I iI 

, / / 

115"w l l @ W  115w 1 1 m  
JULY-SEPTEMBER OCTOBER-DECEMBER 

Gadidae 

40"N 

35"N 

30"N 

25"N 
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C CAL 
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t 
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W 
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I- 
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a 

Pacific tomcod Microgadus proxmus 

0.5 

“E 0.4 

z 
a 

0.3 
a: 
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f 0.2 
Z 

0.1 

n 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR YEAR 

0.25 

0.20 

N 
E z 0.15 
a: 
W a 
a: 

0.10 

5 
2 

0.05 

0 

v) 
3 

2 
t 
W 

v) B 
I- z 
W 
0 a: 
W a 

0 
5 10 20 30 40 50 100 150 200 250 300 350 400>400 

DISTANCE FROM COAST (nmi.) 

MONTH 

0.25 

0.20 

N 
E 
2 0.15 
E 
w a 
a ; 0.10 

5 z 
0.05 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

5 10 20 30 40 50 100 150 200 250 300 350 400>400 
DISTANCE FROM COAST (nmi.) 
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Ever man ne1 I idae Ever man ne1 I idae 

1 " " " 1 ' ~ " 1 1 ' 1 1 1 ' ~ 1  

30"N 

25"N 

20"N 

1 5"N 

t 1 
Evermannellidae 

Summed abundance (no. under 1 Om2) \ CalCOFI: 1951 -1 984 

'i ' 10 
I 100 
I 1,000 y 

3 
I l l  l i l l l l l l l l l l l l l l l l l l l l l  

130" 125" 120" 115" 110" 

MEAN NUMBER PER 10m2 (all tows) I 
0250- 0500- 0750- 1000- 

<.0250 c] '.0499 ea '.0749 '.0999 '.1652 I 
130W 125W 130"W 1 2 5 w  1 3 0 w  125"W 130"W 125W 

/ / / I  I / / / I  

0 

r 

0 0  

0 0  

/ 

0 0  

/ 

o +  
/ 

0 
- 

40"N 

35"N 

30"N 

25"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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9 
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B 
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I 
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v) 

+ z 
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w a 
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P 
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v) 
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Sabertooth fishes 

YEAR 

MONTH 

3.0 

2.5 

2 e 2.0 
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t 
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I- 
Z 
w 1.0 
0 
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w 

1.5 

a 
0.5 

0 

DISTANCE FROM COAST (n.mi.) 

Evermannellidae 

" 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

MONTH 

O ' l ° C  
0.081 

DISTANCE FROM COAST @.mi.) 
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Cubiceps pauciradiatus Nomeidae 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

01 00- 1000- 3000- 5000- c'oloo '.0999 ea '.2999 '.4999 '.6097 
1309111 125"W 130"W 125W 130"w 125W 130"W 125W 

/ / /  I / / I  / / I  I / 

0 

r 
I 
1 0 0  
I 

10 
0 0  

'_ .. 
0 0  

0 0  

0 

115"w llm 119w 1 1 m  

JANUARY-MARCH APRIL-JUNE 

115"w 11o"w 1 1 m  1 1 m  
JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 
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5 
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W 
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6: 
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Bigeye cigarfish 
0.7 

0.6 

0.5 
N 

0 

W 

E 0.3 

E 

0.4 

a 

5! 
2 0.2 

0.1 

n 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

MONTH 

S BAJA CAL \ 
DISTANCE FROM COAST (n.mi.) 

Cubiceps pauciradiatus 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

3.0 

2.5 

"E 2.0 
? 
6: 
W a 1.5 
6: 
W m 
f 1.0 
z 

0.5 

0 

MONTH 

" 5 10 20 30 40 50 100 150 200 250 300 350 400 >400 

DISTANCE FROM COAST (nmi.) 
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40" 

35" 

30" 

25" 

20" 

Psenes pellucidus Nomeidae 

l i l ~ l l l i ~  

- - 
- - 

Psenes pellucidus 
Summed abundance (no. under 1 Om') 

CalCOFI: 1972-1 984 

- - 
- - 
- - 

- - 
- ' 10 - 
- I 100 - 
- - 
- - 
- - 

- 
- 
- 
- 
- 
- 

- 
- 

- 

I '  - - 
- - 
- - 

I I I  , # , I  I t , ,  I I 1 I l I I I l I  

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

15"N 

I MEAN NUMBER PER 10m2 (all tows) 
01 00- 0250- 0500- 1000- c.oloo c] '.0249 '.0499 '.0999 '.2258 I 

0 

0 0  

0 

0 0  
_. 

0 0  

0 0  

0 
- 

130W 125W 130"W 125W 

1 1 5 w  l l cpw 1 1 w  l l cpw 
JANUARY-MARCH APRIL-JUNE 

130W 125"W 130"W 125"w I 

/ / 

115"w 11o"w 1 1 w  1 1 m  

40"N 

35"N 

30"N 

25"N 

JULY-SEPTEMBER OCTOBER-DECEMBER 
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Bluefin driftf is h Psenes pellucidus 

YEAR 

N 
E 
0 

n: 
W 

ti 
w 

3 z 

r 

n 

? 

" 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

MONTH MONTH 

0.14 

0.12 1 

DISTANCE FROM COAST (n.mi.) DISTANCE FROM COAST (n.mi.) 
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Bolinich thys s p p. Myctophidae 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

1 5"N 

130" 125" 120" 1 15" 110" 

MEAN NUMBER PER lorn2 (all tows) 1 
c'looo 0 '.1499 1000- '.2499 1500- '.3999 2500- '.4547 4000- 1 

130"W 125W 130"W 125W 130%' 125W 130"W 1 2 5 7  
/ / I  I / / I  I / / I  I / I 

40"N 

35"N 

30"N 

25"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Popeye lampfishes 

u 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

4 
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E 
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3 
2 
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a 
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Bolinich thys s p p. 

0.25 

NE 0.20 
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U 

U 
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0.15 
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f 0.10 
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0.05 

n 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

0 
5 10 20 30 40 50 100 150 200 250 300 350 400>400 

DISTANCE FROM COAST (n.mi.) 
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I I I 

- 

lsopsetta isolepis - 

CalCOFI: 1951 -1 984 - 
Summed abundance (no. under 1 Om2) 

- ' 10 
I 100 
I 1,000 - 

- 

- 

- 

- - 

- - 

- - 

I I I 

Isopsetta isolepis Pleuronectidae 

40' 

35' 

30"N 

25"N 

20"N 

15"N 

125" 120" 115" 

-1 MEAN NUMBER PER lorn2 (all tows) 

40"N 

35"N 

30'N 

25"N 

1 1 w  1 1 m  1 1 w  1 1 m  115w l l0 "W 1 1 w  l l0 "W 
JANUARY-M ARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Butter sole 
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$ 0.6 
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P 0.4 + 
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YEAR 
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lsopsetta isolepis 
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0.25 
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0.20 
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[r 
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W 
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0.10 
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N 

0 
E - 

DISTANCE FROM COAST (nmi.)  
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Sudis atrox Paralepididae 

30"N 

25"N 

20"N 

15"N 

I 

I '  

I 

130" 125" 120" 115" 110" 

MEAN NUMBER PER 10m' (all tows) 
l.oloo 01 00- 0250- 0500- 3000- 

'.0249 '.0499 '.2999 '.4797 
130"W 125W 130"W 1 2 5 w  1 3 0 w  1 2 5 w  130"W 125W 

/ / / 

115"w 1 1 v w  115w 1 1 m  
JANUARY-MARCH APRIL-JUNE 

0 

0 0  

0 0  

0 0  

0 0  

0 
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\ 
0 0  

0 4  0 ,  

, 
1 1 w  1 1 v w  

I / 

115w 1 1 m  
JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30°N 

25"N 
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5? 
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2 -  

Hideous barracudina 
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0 3  = =  - 5 = : = e :  2 = 1 ' 
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5? 10 c 
2 8  
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: : 4  
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0 

n 
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Sudis atrox 
0.8 I 

0.6 
E z 
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W 2 0.4 
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0.2 
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0.8 

0.6 
E z 
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W 2 0.4 
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3 z 
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YEAR 
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5 10 20 30 40 50 100 150 200 250 300 350 400>400 

DISTANCE FROM COAST (n.mi.) 
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Carapidae Carapidae 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

I MEAN NUMBER PER lorn2 (all tows) 
01 00- 0250- 0400- 0550- 

c.oloo '.0249 '.0399 '.0549 '.1277 

130"W 125W 130"W 125W 130"W 125W 130"W 125W 
I / I  I I , I  I 

1 1 m  11@W 1 1 5 w  1 1 m  1 1 5 w  l l0"W 1 1 5 w  l l @ W  
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 
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Pearlf is hes 
1.2 

1 .o 
cn 
3 e 0.8 

f 
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W 

5 0.6 
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0.4 

0.2 
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51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 
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5 10 20 30 40 50 100 150 200 250 300 350 400 >400 
DISTANCE FROM COAST (n.mi.) 

0.05 
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U 
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0.03 
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; 0.02 

0.01 

0 

Carapidae 

81 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 
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Z 
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0.01 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
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0.14 I 

0.12 

0.10 
N 
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W a 

0.02 

0 
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Aulopus spp. Aulopidae 

40" 

35" 

30" 

25" 

20" 

- - 
- - 
- Aulopus spp. - 

Summed abundance (no. under 1 Om2) - 
- CalCOFI: 1951 -1 984 - 
- 

- - 
- ' 10 - 
- I 100 - 
- 

- - 

- - 
- 
- 
- 
- 
- 
- 
- 

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

1 5"N 

MEAN NUMBER PER lorn2 (all tows) 1 

40"N 

35"N 

30"N 

25"N 

1 1 w  1 1 m  1 1 w  1 1 m  115"w 1lO"W 1 1 w  llm 
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Aulopus spp. 
3.5 I 1 

YEAR 

3.0 

2.5 - 
0 5 2.0 - 
w 
2 5 1.5 

t- z 1.0 
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0 
U 
w 
a 0.5 

- 

I! 
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- 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
MONTH 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 
YEAR 

0.14 

MONTH 

O.'O I 
t 52 
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I I I I I I I I 

- 

Ophiodon elongatus - 

- CalCOFI: 1951 -1 984 - 
Summed abundance (no. under 1 Om2) 

Ophiodon elongatus Hexagrammidae 

I I 

40" 

35" 

I 1 I I I I 

30"N 

25"N 

20"N 

15"N 

10 
100 
1,000 

i 
" ' Z  1 

MEAN NUMBER PER 10m2 (all tows) 1 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Lingcod Ophiodon elongatus 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 
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0.e 
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P 
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W a 0.2 
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w , L - A A - *  - - -  - -  

AN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

MONTH 

DISTANCE FROM COAST (nmi.) 

t 

YEAR 

0.04 

0.03 

N 
E z 
U w 0.02 a 
[r 
W m 
2 
3 
z 0.01 

0 
JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

MONTH 

DISTANCE FROM COAST (nmi.) 
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Thunnus albacares Scorn bridae 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

MEAN NUMBER PER 10m2 (all tows) I 

r 
I 
I 
I 

4 E 
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Yellowfin tuna 
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in $ 2.5 

t 
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0.5 
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3.0 
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0.20 

0.15 
N 
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a: 
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W 

3 
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0.10 
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0.05 

Thunnus albacares 

a 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 69 72 75 78 81 84 

YEAR 

0.16 I R 

t 

MONTH 

0.20 

0.15 
N 
E 

U 

U 
W 

z 
k? 0.10 

5 
m 

Z 
0.05 
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MONTH 
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0.5 

0 

DISTANCE FROM COAST (n.mi.) DISTANCE FROM COAST (nmi.) 
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Albula spp. A I b u I idae 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

I 
I 
I iI 

MEAN NUMBER PER 10m2 (all tows) 
01 00- 0250- 0400- 0550- 

<.O1O0 '.0249 '.0399 '.0549 '.0887 
130W 125W 130"W 125"W 130W 125W 130"W 125W 

1 1 5 w  l l @ W  1 1 5 w  llrn 1 1 s w  11CfW 1 1 m  I I r n  

40"N 

35"N 

30"N 

25"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 

~~~~~ 
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0.10 

0.08 

0.06 

0.04 

0.02 

Bonefishes 

- 

- 

- 

- 

0 5  5 = 2 

I 

Albula spp. 

-3 0.08 

YEAR 
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i 
W 
0 a: 
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W a 
n: 
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X 

DISTANCE FROM COAST (n.mi.) DISTANCE FROM COAST (n.mi.) 
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r 
I 
I O  
I 
I 
10 

0 0  
I _ .  

0 0  

Eutaeniophoridae Ribbontails Eutaeniophoridae 

0 

0 0  

0 
- 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

15"N 

I 

130" 125" 120" 115" 110" 

MEAN NUMBER PER lorn2 (all tows) 
0250- 0500- 

c'0250 '.0499 '.0749 

130W 1 2 5 w  130"W 125W 
/ / / 

0 0  

0 0  

0 0  

0 0  

0 0  

I 

c 
0 0  

' I  

0 O '  

1 1 5 w  11o"w 115w l lW 
JANUARY-MARCH APRl L-J U N E 

,0750- 1000- 
,0999 '.lo58 

130"W 125W 130"W 125W 
/ / I  I I 

40"N 

35"N 

3O"N 

?5"N 

JULY-SEPTEMBER OCTOBER-DECEMBER 
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Stern o p t y c h i d ae Con st e I I at i o n f i s h Valenciennellus trip unc tula tus 

I MEAN NUMBER PER lorn' (all tows) 
01 00- 0250- 0400- 0550- 0 '.0249 '.0399 '.0549 '.1573 1 

30"N 

25"N 

20"N 

1 5"N 

1 1 s w  l l c f w  1 1 5 w  l l c f w  1 1 s w  ll0"W 1 1 5 w  ll0"W 
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Apogonidae Cardinal f is hes Apogonidae 

40" 

35" 

30" 

25" 

20" 

30"N 

25"N 

20"N 

15"N 

1 

I MEAN NUMBER PER lorn2 (all tows) 

0 0  

0 O '  

<'Oo50 0 '.0099 0050- 
'.0999 0100- '.1999 1000- '.2297 2000- 

130"W 125"W 130"W 125W 130W 125W 130"W 125"W 0 r -  

' " I '  " 

115w 11ow 1 1 m  l low 
JANUARY-MARCH APRIL-JUNE 

115"w l l0 "W 115w 11ow 
JULY-SEPTEMBER OCTOBER-DECEMBER 
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Myctophidae Highseas lampfish Triphoturus nigrescens 

I 

I 

Triphoturus nigrescens 
Summed abundance (no. under 1 Om2) 

CalCOFI: 1951 -1 984 

I 10 
I 100 
I 1,000 

L l l l r " l " ~ l " ~ " l l " ' " ~ ~  
130" 125" 120" 115" 110" 

MEAN NUMBER PER lorn2 (all tows) I 
01 00- 0500- 1000- 2500- 

c'oloo '0499 '.0999 '.2499 '.2890 
130W 125W 130"W 125%' 130"W 125W 130"W 125W 

/ I  I I / I  / I  I / / I  

30"N 

25"N 

20"N 

15"N 

1 1 W  1 1 m  115w 11o"w 
JANUARY-MARCH APRIL-JUNE 

11SW 11o"w 1 1 W  11m 
JULY-SEPTEMBER OCTOBER-DECEMBER 
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40" 

35" 

30" 

25" 

Polynemidae Threadfins 

1 1 1 1 1 1 1 1  
I I I I  

- - 
- 

Polynemidae - 
- - 

Summed abundance (no. under 1 Om2) 
CalCOFI: 1951 -1 984 

- - 
- - 
- - 
- ' 10 - 

I 100 - 
- - 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 

Polynemidae 

--- 
0 0  

0 

0 0  

0 0  

1 

0 0  

0 
- 

30"N 

25"N 

20"N 

1 5"N 

1 1 m  l l0 "W 
JANUARY-MARCH 

MEAN NUMBER PER 10mZ (all tows) 
1 ,0025- [771 .0075- ,0125- E V l  -0175- = 

r -  
I 
I 
I 

10 
I 
I 
1- 

1 1 w  llm 
APRIL-JUNE 

\ 
0 O '  

I 
115"w l l0 "W 

r -  
I 
I 
I 
I 

I 
I 

10 

1- 

t b  
O I o (  

- 
1 1 w  1 1 m  

JLY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

3O"N 

!5"N 
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Bat rac h oi d i dae Midshipmen Porichthys spp. 

30"N 

25"N 

20"N 

15"N 

MEAN NUMBER PER 10m2 (all tows) I 
0025- 0075- 01 25- 
'.0074 ea '.0124 '.0174 ..%<:- 

130"W 125"W 130"W 125W 130W 125W 130"W 125W 
I / I  I / / 

40"N 

35"N 

30"N 

25"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Bathylagus longirostris Lon gsnou t blac ksmel t Bath y lag idae 

l l l ~ l l l l  I I I I I  
- - 

- - 
40" - Bathylagus longirostris 

- 
- CalCOFI: 1972-1 984 

- 
Summed abundance (no. under 1 Om2) - 

- 

- - 

- ' 10 - 
35" - I 100 - 

- I 1,000 - 
- - 
- - 
- 

30" - 
- 
- 
- 
- 

25" - 

20" 

1 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

MEAN NUMBER PER lorn2 (all tows) 

0250- 0500- 0750- 1000- 
'.0499 '.0749 '..OS99 '.2071 

130"W 125W 130"W 125W 
/ / 

130"W 125"W 130"W 125%' 
/ / 

~ 

11SW l l0 "W ll5w 1 1 m  
~ 

l l S W  l l0 "W 1 1 m  1 1 m  

40"N 

35'N 

3O"N 

!5"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Nomeidae Driftf ish Psenes si0 

- - 

- - 
Psenes si0 

40" - - 
- Summed abundance (no. under 1 Om2) - 
- CalCOFI: 1972-1984 - 

- - 
- ' 10 - 

35" - I 100 - 
- 
- - 
- - 

- 

- 
- 
- 
- 

30" - 

25" - 

20" 

130" 125" 120" 115" 110" 

MEAN NUMBER PER 10m2 (all tows) 

30"N 

25"N 

20"N 

15"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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40" 

35" 

30" 

25" 

20" 

Engraulidae 

I l l  1 1 1 1  

- - 
- Engraulidae - 

Summed abundance (no. under 1 Om') - CalCOFI: 1951 -1 984 - 

- 

- 
- - 
- - 
- ' 10 - 

I 100 
I 1,000 

- - 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- - 
- 

I , ,  1 1 1 , 1 , , , , / 1 , 1 , ~ , 1  

- 
1 1 -  

130" 125" 120" 115" 110" 

Anchovies Engraulidae 

30"N 

25"N 

20"N 

15"N 

I MEAN NUMBER PER lorn2 (all tows) 

. . _  .. 
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 



151 

Melanostomiidae Scaleless dragonfishes Eustomias spp. 

Eustomias spp. - 
Summed abundance (no. under 1 Om2) 

CalCOFI: 1961 -1 984 

' 10 
I 100 - 
I 1,000 

- 

130" 125" 120" 115" 110" 

20" 

30"N 

25"N 

20"N 

15"N 

MEAN NUMBER PER lorn2 (all tows) 1 

0 

r 
I 
1 0 0  
I 
I 
10 

I _ .  

0 0  

0 

0 0  

0 
- 

1 1 5 w  11m 1 1 m  1lUW l l S W  11UW 116W 1 1 m  
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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40" 

35" 

30" 

25" 

20" 

Oxyporhamphus micropterus SmaI I w i ng f I y in g f is h Hem i ra m p h id ae 

I I I I I I : I I  
- - 

- - 
Oxyporhamphus micropterus - 

- Summed abundance (no. under 1 Om2) - 
- CalCOFI: 1951 -1 984 - 

- - 
- ' 10 - 

I 100 - - 

- 

- - 

- 
- 

- 
- 
- 
- 

- 

- 

- 

- 
- 
- - 
- 

I I I I I I I I I I I I I I ~ I I I I I ~ " ~  

- 

i 

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

15"N 

130W 125W 

/ , 
1 1 5 w  l l0 "W 

JANUARY-MARCH 

MEAN NUMBER PER lorn2 (all tows) I 

115w 1 1 m  11SW 110"w 115w 1 1 w  
APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Caristi idae Bigmouth veilfin Caristius macropus 

t 1 
2 0 " 1 , ,  , I , ,  , , , , , , , I , ,  , , , , , , , , q  

130" 125" 120" 115" 1 10" 

30"N 

25"N 

20"N 

15"N 

MEAN NUMBER PER 10m2 (all tows) I 
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l l l ~ l l l l ~  

- - 

- - 
- Microdesmidae - 
- Summed abundance (no. under 1 Om2) - 
- CalCOFI: 1951 -1 984 - 
- - 
- ' 10 - 
- I 100 - 
- 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- - 
- - 

$ , I  I I I I  I , , , , I , 3 I , I  

130" 125" 120" 115" 110" 

Microdesmidae Wormfishes M icrodesmidae 

130W 125%' -- 

40" 

35" 

30" 

25" 

20" 

130"W 125W 

30"N 

25"N 

20"N 

1 5"N 

MEAN NUMBER PER 10m2 (all tows) I 
0025- 0075- 0125- 01 75- 

<'0025 0 '.0074 '.0124 '.0174 '.lo41 

/ 

I 
I 
I 

4 i{ 
1 1 5 w  11Bw 

JANUARY-MARCH 

, , 
115w 1 1 m  

130" 125W 130"W 125W 
/ / I  I / 

40"N 

35"N 

30"N 

25"N 

11SW l l0"W 11SW 1 1 m  
APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Anoplopomat idae Sablefish Anoplopoma fimbria 

40" 

35" 

30" 

25" 

20" 

130" 125" 120" 115" 110" 

MEAN NUMBER PER lorn2 (all tows) 
001 0- 0025- 0050- 0075- 

<'oolo 0 '.0024 ..0049 '.0074 '.0114 
130W 125W 130"W 125W 

/ / / /  

30"N 

25"N 

20"N 

15"N 

1 lSW 1 1 r w  115w 1 1 m  
JANUARY-MARCH APRIL-JUNE 

130W 125W 130"W 125W 
/ / I  I I / I  

~ 

0 0  

0 O '  

115w 1 1 r w  l l S W  1 1 r w  

JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 



I56 

130W 125W 
v- 

Leuroglossus schmidti Northern smoothtongue Bathylagidae 

130"W 125W 

40" 

35" 

30* 

25" 

20" 

130" 125" 120" 115" 110" 

MEAN NUMBER PER lorn2 (all tows) 
0025- 0075- 01 25- 01 75- 0 '.0074 ea '.0124 '.0174 '.0228 

130%' 125W 130"W 125W 
/ / 

30"N 

25"N 

20"N 

15"N 

1159121 1 1 m  1159121 llm 
JANUARY-MARCH APRIL-JUNE 

0 

r 
I 
I O 0  
I 
I 
10 

; 0 0  

I-. 

0 0  

0 0  

0 
- 

0 0  

0 0 '  

, I 

115-w 1 1 m  
I I 

1159121 1 1 m  
JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30'N 

25"N 
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Bathymasteridae Ronquils Bathymasteridae 

c i t 1 
130" 125" 120" 115" 110" 

30"N 

25"' 

20"N 

15"N 

MEAN NUMBER PER lorn2 (all tows) I 
0025- 0075- 01 75- 
'.0074 ea '.0124 '.?)A%- '.2290 1 

40"N 

35"N 

30"N 

25'N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Hippoglossina spp. Bigmouth soles Paralichthyidae 

30"N 

25"N 

20"N 

15"N 

25" 

& Hippogiossina spp. 
Summed abundance (no. under lorn2) \ CalCOFI: 1951-1984 

, -  

I I I I I 1 
115" 120 O 

MEAN NUMBER PER 10m2 (all tows) 
0050- 01 00- 0200- 0300- 0 '.0099 ..0199 '.0299 '.0477 

130W 125V 
w 

~ ~ _ _ _ _ ~  

130W 125W 130W 125W 130"W 125W 
I / / I  I / I 

1 1 w  11m 
JANUARY-MARCH 

1 1 w  1 1 m  115"w 1 1 m  1 1 w  1 1 m  
APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 
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Opisthoproctidae Barreleye Macropinna microstoma 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

MEAN NUMBER PER lornZ (all tows) I 
0050- 01 00- 0200- 0300- 

c'0050 '.0099 '.0199 '.0299 '.0396 I 
130"W 125W 130"W 125"W 130"W 125W 130"W 125"W 

/ / /  I I I I 

40"N 

35"N 

30"N 

25'N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Cheilotrema saturnum Black croaker 

35" 

30" 

I I I I I I I I I I I I 

Cheilotrema saturnum 
Summed abundance (no. under 1 Om2) 

CalCOFI: 1981 -1 984 
- 

25" 
125" 120" 115" 

Sciaenidae 

MEAN NUMBER PER lorn2 (all tows) 
0050- 0 1  00- 0 1  50- 0200- 

c.0050 '.0099 '.0149 '.0199 '.0287 
130"W 1 2 5 w  130"W 1 2 5 W  1 3 0 W  1 2 5 W  130"W 1 2 5 W  

/ / I  I / I 

30"N 

25"N 

20"N 

15"N 

1 1 5 w  1 1 m  1 1 5 w  1 1 m  1 1 5 w  l lCfW 1 1 5 w  llm 

40"N 

35"N 

30"N 

25"N 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 



161 

Tetraodontidae Puffers Tetraodontidae 

30"N 

25"N 

20"N 

15"N 

25" 

Y 
Tetraodon tidae 

Summed abundance (no. under 1 Om2) 
CalCOFI: 1951 -1 984 

MEAN NUMBER PER 10m2 (all tows) 
01 00- 0250- 0400- 0550- c] '.0249 '.0399 '.0549 '.0749 ~ ~ 

/ / 

I / 

1 1 5 w  11crw 

JANUARY-MARCH 

, , 
1 1 m  1 1 m  

APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 
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Parvilux ingens Giant lampfish M yctop h idae 

I I I I I I I I  

- - 
- - 

40" - Parvilux ingens - 
Summed abundance (no. under 1 Om2) - 

- CalCOFI: 1961 -1984 - 
- 

- - 

- ' 10 - 
35" - I 100 - 

- 
- - 
- - 
- 

30" - 
- 
- 
- 
- 

25" - 

20" 

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

15"N 

I MEAN NUMBER PER 10mZ (all tows) 
0050- 01 00- 0150- 0200- 

<.Oo5' '.0099 ea '.0149 '.0199 '.lo16 1 
130"W 125V 

/ / /  

0 I \ 
0 0  

' I  

0 O '  

I , 
1 1 m  1 1 m  

IANUARY-MARCH 

130"W 125" 
, I  

/ I 

llm 1 1 m  

130"W 125W 130"W 125W 
/ / I  

I , 
115"w l l 0 "W 1 1 m  1 1 m  

APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25'N 



163 

Hemiramphidae Halfbeaks Hemiramphidae 

25" 

30"N 

25"N 

20"N 

15"N 

Hemiramphidae 
Summed abundance (no. under 1 Om2) 

CalCOFI: 1951 -1 984 

115" 120 " 

MEAN NUMBER PER 10m2 (all tows) 
01 00- 0250- 0500- 1000- 0 '.0249 '.0499 '.0999 '.1518 

130W 125"W 130"W 125W 130"W 125W 130"W 125W 

115"w 1 1 m  115w 1 1 m  l l S W  l l 0 "W 115w l l0 "W 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 

40"N 

35"N 

30"N 

25"N 
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Euthynnus spp. Black skipjacks Scorn bridae 

30"N 

25"N 

20"N 

15"N 

130" 125" 120" 115" 110" 

MEAN NUMBER PER lorn2 (all tows) 1 

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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40" 

35" 

30" 

25" 

20" 

Astronesthidae Snaggletooths Astronesthidae 

I l l  I l l 1  

- - 
- - 

Astronesthidae 
Summed abundance (no. under 1 Om2) - 

CalCOFI: 1951 -1 984 

- - 
- 
- - 
- - 
- ' 10 - 
- I 100 - 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 

- 

- - 
- - 
- 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' ~ " " ~  

- 

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

1 5"N 

MEAN NUMBER PER lorn2 (all tows) I 
0025- 0050- 0075- 0 '.0049 '.0074 '.0099 .TI:?- I 

130"W 125W 130"W 125W 130"W 125W 130"W 125W 
/ / I  I I I /  I I / / /  

JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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Scaridae Parrotf is hes Scaridae 

40" 

35" 

30" 

25" 

20" 

l l l ~ l l l l  I l l 1  I I I I  I I I I I  
- - 

- - 
- Scaridae - 

- Summed abundance (no. under 1 Om2) - 
- CalCOFI: 1951 -1 984 - 
- - 

- ' 10 - 
- I 100 - 
- 
- - 

- - 
- 
- 
- 
- 
- 
- 
- 

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

15"N 

I MEAN NUMBER PER 10m2 (all tows) 
0025- 0075- 01 25- 01 75- 

<'0025 '.0074 ..0124 '.0174 '.0251 1 
130W 125W 

/ 

1 
I 

11s 
I 

' 1 1 m  

130"W 125W 

/ / 

1 1 m  llm 

130W 125W 130"W 125W 
/ / 

115w 11o"w 1 1 m  1 1 m  
JANUARY-MARCH APRIL-JUNE JULY-SEPTEMBER OCTOBER-DECEMBER 
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40" 

35" 

30" 

25" 

20" 

Gonostomatidae Fangjaws Gonostoma spp. 

I l l  I I I I  

- - 
- 

Gonostoma spp. 
Summed abundance (no. under 1 Om2) 

CalCOFI: 1972-1 984 

- 
- - 
- - 
- - 
- - 
- ' 10 - 

I 100 - 
I 1,000 

- 
- - 
- - 
- - 
- 
- 
- 
- 
- 
- 

- 
- 

- 

- - 
- - 
- - 

, , I  1 ~ ~ ~ # 1 1 1 ~ 1 1 ~ ~ ~ ~ ~  

130" 125" 120" 115" 110" 

30"N 

25"N 

20"N 

15"N 

MEAN NUMBER PER 10m2 (all tows) 
01 00- 0250- 0500- 1000- 

<.O1O0 0 '.0249 '.0499 '.0999 ..lo51 
130W 125W 130"W 125W 

I 
130W 125W 130W 125W 

I / I  I / 

I / I  I I 

115"w 1 1 m  115w 1 1 m  
JANUARY-MARCH APRIL-JUNE 

40"N 

35"N 

30"N 

25"N 

115"w l l 0 "W 1 1 5 w  1 1 m  

JULY-SEPTEMBER OCTOBER-DECEMBER 
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I I I I I I I I I  I 1 1 I  

- Anotopterus pharao - 
- CalCOFI: 1951 -1 984 - 

A tractoscion nobilis 
Roncador stearnsii 

- - 
- - 
- CalCOFI: 1981 -1 984 - 
- - 

Summed abundance 
(no. under 1 Om2) 

- - 
- 
- 
- 
- - 
- - 
- - 
- 
- 
- 
- 

A. pharao - 
- 
- 
- - 
- - 
- 

1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 ) 1 1 1 1 ~  

- 

130" 125" 120" 115" 1 10" 

Anotopterus pharao Daggertooth Anotopteridae 
Atractoscion nobilis White seabass Sciaenidae 
Roncador stearnsii Spotfin croaker Sciaenidae 

40" 

35" 

30" 

25" 

20" 
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P leu ronect idae Petrale sole Eopsetta jordani 
Myctophidae Taaningichthys minimus 
Carangidae Amberjacks Seriola spp. 

20" I 

E. jordani 

T. minimus 

Eopsetta jordani 1 
Taaningich thys minimus 

Seriola spp. 
CalCOFI: 1951 -1 984 

Summed abundance 
(no. under 10m2) 

3 
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I l l  I I I I I  I l l l l  

- Dolich op teryx longipes - 
- Paralichthys spp. - 
- Antennariidae - 
- CalCOFI: 1951 -1 984 - 

- - 

- - 
Summed abundance 

(no. under 1 Om2) 
' 10 

- - 
- - 
- 
- 
- D. longipes -I 

- 
- - 
- 
- 
- 
- 
- 
- 
- 
- Antennariidae ---- 
- 
- - 
- - 

I l l  1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

130" 125" 120" 115" 110" 

Dolich opteryx longipes Browns no u t s poo kf is h 0 p i s t h o p roc t i d ae 
Paralichthys s p p. 
Antennariidae 

Halibuts Para1 ic ht hyidae 
F rogf is hes Antennariidae 

40" 

35" 

30" 

25" 

20" 
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40" 

35" 

30" 

25" 

20" 

Alepocephalidae 
Balistidae 
Lophi idae 

I I I I I I I I  

- - 
- Alepocep ha1 idae - 

Balistidae - 

- CalCOFI: 1951 -1 984 - 

- 
- - 

- - 
Summed abundance 

' 10 

- (no. under lorn2) - 
- - 
- 
- 
- - 
- - 

- 
- 
- 

- 
- 
- 

- 
- 

- 
- 
- - 
- - 

1 1 1 1 1 1 1 1  I l l 1  I I I I  I l l 1  

130" 125" 120" 115" 1 IO" 

Slickheads 

Triggerfishes 

Goosefishes 

Alepocephal idae 
Bal ist idae 
Lophi idae 
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Cubiceps caeruleus Dark blue cigarfish Nomeidae 

Hygophum proximum Myctophidae 

40" 

35" 

30" 

- - 
- - 
- - 
- Hygophum proximum - 
- CalCOFI: 1951 -1 984 - 

Summed abundance - 
- (no. under 10m2) - 

- 

- ' 10 - 
- - 
- - 
- - 
- 
- 

C. caeruleus 

25" i H. proximum 

1, 
t 

20" c 
I l l  I 1 1  I I I I 1 l 1 1 I 1 1 1 1 1 1 I I I 1  

130" 125" 120" 115" 110" 
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40" 

35" 

30" 

25" 

20" 

Gadidae Pacific cod Gadus macrocephalus 
Ephippidae Pacific spadefish Chaetodipterus zonatus 
Paralichthyidae Flounders Cyclopsetta spp. 

I I I ~ I I I I ~  1 1 ~ 1 1 1 1 ~ 1 1 1 1 ~  

- Gadus macrocephalus - 
- Chaetodipterus zonatus - 
- Cyclopsetta spp. - 
- CalCOFI: 1951 -1 984 - 

- - 

- - 
Summed abundance 

' 10 

- G. macrocephalus (no. under lorn2) - 
- - 
- 
- 
- - 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- - 

I l l  I l l 1  I I I I I I I I I  I I I I  

130" 125" 120" 115" 110" 
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40" 

35" 

30" 

25" 

20" 

Citharichthys platophrys Broad Sanddab Para1 ic ht h yidae 
5a thylychnops exilis Javelin spookfish Opisthoproctidae 
Fistu lari idae Cornetfishes Fistu lari idae 

1 1 1 1 1 1 1 1 (  1 I I I I I I I I I  

- CalCOFI: 1954-1 960 - 

- 

- Citharich thys pla top hrys 

Bathylychnops exilis 
Fistulariidae 

CalCOFI: 1951 -1 984 

- 

- 
- - 

- - 

- - 
Summed abundance 

(no. under 1 Om2) 
' 10 

- - 
B. exilis - I - - 

- 
- 
- - 
- - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- C. platophrys / '1 
- - 

1 1 1 1 1 1 1 1  I I I I I I I I I  I I I I  

130" 125" 120" 115" 110" 
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Para le pi d idae Duckbill barracudina Paralepis atlan tica 
Phosichthyidae Bigeye lightfish Woodsia nonsuchae 
Acant h u ridae Surgeonfishes Acant h u ridae 

4 

/ '  
atlantica 

I " " ' " "  I I  Paralepis a tlantica 
CalCOFI: 1961 -1 984 

Woodsia nonsuchae 
Acant h uridae 

CalCOFI: 1951 -1 984 

- 

Summed abundance . 
(no. under 1 Om2) . 

- ' 10 
I 100 
I 1,000 

W. nonsuchae 
/ 

I 
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Achirus mazatlanus Pacific lined sole Ac h i ridae 
Priacanthidae Big eyes Priacanthidae 
Opistognathidae Jawfishes 0 pi stog nat h idae 

25" 

I 

Achirus mazaflanus 
Priacanthidae 

- Opistognathidae 

- 

- A. maza tlanus 

Priacanthidae 

- 

- 

- 

115" 120 O 
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These maps a r e  designed to show essential details of the a rea  most 
intensively studied by the California Cooperative Oceanic Fisher ies  
Investigations. This i s  approximately the same a r e a  as is  shown in 
color on the front cover. Geographical place names a r e  those most 
commonly used in the various publications emerging from the re-  
search. The cardinal station lines extending southwestward from the 
coast a r e  shown. Additional lines a r e  uti- 
lized a s  needed and can be a s  closely spaced a s  12 miles apart and 
s t i l l  have individual numbers. The stations along the lines a r e  num- 
bered with respect to the station 60 line, the numbers increasing to 
the west and decreasing to the east. Most of them a r e  40 miles apart, 
and a r e  numbered in groups of 10. This permits  adding stations a s  
close a s  4 miles apart a s  needed. An example of the usual identifica- 
tion i s  120.65. This station i s  on line 120, 20 nautical miles south- 
west of station 60. 

The projection of the front cover is Lambert 's Azimuthal Equal 
Area Projection. 

They a r e  120 miles apart. 

The detail maps a r e  a Mercator projection. 

/ 

/ 
'J. +O. JALISCO 
\ 
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