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Introduction 

This atlas summarizes the spatial atid temporal 
distribution and abundance of 160 iclithyoplankton 
taxa or categories collected in plaiikton net tows on 
California Cooperative Oceanic Fisheries Investiga- 
tions (CalCOFI) biological-oceanographic survey 
cruises in tlie Southern California Bight (SCB) 
region from 195 1 to 1998. CalCOFI Atlases 3 1 and 
32 presented distributional summaries for all taxa 
taken on surveys that covered the greater CalCOFI 
sampling area (Figure 1 ) extending from northern 
California to Cab0 Sail Lucas, Mexico during 
195 1-1 984. In 1985 tlie survey pattern was limited 
to 66 standard stations in tlie Southern California 
Bight region (Figure 2). Since 1985 aiiiiiial surveys 
have been conducted on this pattern on a quarterly 

basis. Ichthyoplankton and station data for all 
cruises from 1951 to 1998 are listed in a series of 
38 data reports (Table 1). 

Historically, tlie Southern California Bight has 
beeii tlie most frequently occupied region of the 
overall CalCOFI survey pattern. A total of 254 
CalCOFI survey cruises sampled this part of the 
CalCOFI survey pattern from 1951 to 1998. 
Temporal coverage was most consistent during tlie 
early years ofthe surveys (195 1-1 960) when cruises 
generally were conducted at monthly intervals each 
year (Table 2). From 1961 to 1965 the surveys were 
annual with quarterly cruises that included six to 
eight months of tlie year. From 1966 to 1984 
CalCOFI surveys were conducted triennially, 
typically with eight to eleven months represented in 
tlie samples. Since 1985, surveys have been amiual 
with quarterly cruises that iiiclude samples from 
four to seven months each year. 

The charts and graphs i n  this atlas display 
information on distribution, abundance, and 
occurrence of each taxon i n  tlie context of tlie major 
changes in ocean climate that characterize the 
California Current region, one of the most 
oceanographically atid zoogeographically complex 
regions in tlie world ocean. The CalCOFI sampling 
grid overlays the California Current, three coastal 
zoogeographic provinces (Oregonian, Sail Diegan, 
aiid Paiiamic), a coastal upwelling zone, and three 
oceanic water masses (Subarctic, Pacific Central, 
aiid equatorial water of the eastern tropical Pacific) 
(Moser 1996). These water masses converge in the 
SCB region where complexity is heightened by a 

Southwest Fisheries Science Center, National Marine Fisheries Service, La Jolla, California 
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field ofmesoscale eddies that extends from the inner 
margin of the California Current into the Bight, an 
undercurrent flowing poleward along the slope, a 
poleward flowing inshore countercurrent, and a 
persistent frontal zone (Ensenada Front) at the 
southwest corner of the Bight (Lynn and Siinpson 
1987; Haury et al. 1993). The inner third of the 
present CalCOFI survey pattern overlies the 
continental borderland off southern California, a 
region of complex topography that includes the 
mainland continental shelf and slope, -13 deep- 
water basins, and nuinerous islands aiid banks and 
their shelves. The islands and banks extend coastal 
habitats >lo0 1i.m. offshore and the basins provide 
deep-water habitats and zoogeographic refugia for 
a wealth of inidwater species. 

The cyclic warming and cooling of equatorial 
waters, known as the El Niiio/Soutliern Oscillatioii 
(ENSO), has produced a series of El Niiios 
(1957-58, 1963, 1982-83, 1993, and 1997) and La 
Niiias (1954-56, 1988-89, 1999) in tlie California 
Current region (Figure 3). A tightly grouped series 
of La Nifias between May 1970 and March 1976 
produced prolonged cold ocean temperatures in tlie 
CalCOFI survey region. ENSO episodes are 
embedded in  a low frequency oscillation in tlie 
North Pacific, known as the Pacific Decadal 
Oscillation (PDO), that is related to basin scale 
changes in atmospheric pressure, particularly the 
intensification and position of the Aleutian Low 
Pressure System (Mantuaet al. 1997; Hollowed et al. 
1998; Scliwinget al., in press.). The resulting 20-30 
year cooling and warming cycle produced two cool 
ocean regimes ( 1900- 1924 and 1947- 1 976) and two 
warm regimes (1 925-1 946 aiid 1977-1 999) during 
tlie past century. Among the apparent biological 
consequences of these regime shifts are basin-wide 
changes in primary and secondary production and in 
the abundance of eastern Pacific fish stocks (Figure 
3). Production in tlie California Current region 
decreased dramatically after the regime shift of 1977 
(Brodeur and Ware 1992; Roemmich and McGowan 
1995a, b; Ware 1995; Hayward 1997; McGowan et 
al. 1998) as did groundfish and salmon stocks 
(Francis aiid Hare 1994; Mantua et al. 1997; 

Francis et al.1998; Hollowed et al. 1998). Major 
shifts occurred in the distributions of larval fishes in 
response to ENSO events and the PDO, as tlie 
boundaries between subarctic and equatorial water 
inasses shifted latitudinally and intrusion of central 
water into the SCB region waxed and waned (Moser 
et. al. 1987; Smith and Moser 1988). A principal 
goal for this atlas is to present tlie distributional 
inforination i n  a format that permits the reader to 
interpret, in  general terms, tlie affects that these high 
and low frequency changes i n  ocean conditions may 
have had 011 larval fish populations i n  the SCB 
during the past 50 years. 

The time series for this atlas is composed of 
1 1,472 net tows taken during 195 1-1 998 within the 
boundaries of the present CalCOFI survey. These 
include all standard CalCOFI survey tows taken 
since 1985 when occupancy of the present pattern 
was initiated. Tows used prior to 1985 are a subset 
from the wider ranging CalCOFI surveys (Hewitt 
1988; Moser et al. 1993, 1994). On surveys prior to 
1985 in tlie Southern California Bight nearshore 
stations did not always correspond to the exact 
positions ofthe 66 nominal stations used on surveys 
since 1985. In order to expedite the construction of 
the distribution maps, data for stations other than the 
nominal stations of the present pattern were 
assigned to the closest of the 66 nominal stations 
(Table 3). 

The basic plankton tow inethodology was 
consistent throughout the time series, double- 
oblique tows with a cable pay-out rate of 50 171 per 
initiute and retrieval rate of 20 in per minute at a 
constant wire angle; however, there was some 
variation in gear and maximum tow depth. Tows 
from 195 1 through 1968 employed a 1 -in ring net 
towed to a depth of 140 in. Begiiiiiing i n  1969 the 
nominal tow depth was increased to 2 10 in and the 
71-cm bongo net (McGowan and Brown 1966) 
replaced tlie ring net from the last cruise in  1977 to 
the present. Silk mesh (0.55 min opening), used 
from 1951 to 1968, was replaced by nylon mesh 
(0.505 min opening) in 1969. Detailed descriptions 
of gear and methods are given by Kramer et al. 
(1972) and Smith and Richardson (1977). Ohinan 
and Smith (1995) summarized historical CalCOFI 
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zooplankton methods and calibration factors for the 
various gear types. Samples were preserved in 5% 
formalin aboard ship and returned to tlie laboratory 
where v o 1 u m e s 
(expressed as in1 per 1000 in3) were determined and 
the fish eggs and larvae were removed (Kramer et 
al. 1972). 

zoo p 1 an kt o n d i s p 1 ace in en t 

All taxa from tlie part oftlie CalCOFI time series 
used i n  this atlas are listed i n  rank order of 
abundance (number of larvae per 10 m2 of sea 
surface) summed for all occurrences (Table 4) and 
i n  rank order of total occurrences (Table 5). These 
tables include 301 total larval taxa (including tlie 
unidentified and disintegrated categories). Detailed 
distributional summaries are presented for tlie larval 
fish taxa that had 50 or more total standardized 
larvae and also for five other categories: total fish 
larvae, total fish eggs, and the eggs of northern 
anchovy Engraulis nzordax, Pacific sardine 
Sardinops sagax, and Pacific saury Cololabis saira. 
Detailed summaries were not produced for some 
higher taxonomic categories (genera, families, 
orders) that contained > 50 total larvae (Table 4) 
because their distributions were better represented 
in analyses of component taxa. I n  some cases taxa 
were combined into a higher taxonomic category i n  
order to show tlie distribution and abundance of tlie 
higher category over the entire time series. For 
example, detailed summaries are presented for 
Sebastolobus alascanus and S. altivelis for 1985- 
1998 and also for Sebastolobus spp. for 195 1-1 998, 
after combining data of all three taxa (see list of 
caveats below). 

Since 195 1, fish larvae i n  CalCOFI samples have 
been identified to species or to tlie lowest taxon that 
knowledge permitted. The number of identifiable 
taxa increased with tlie improvement of taxonomic 
k n ow 1 edge  H i s t o r i c a 1 
identifications were evaluated thoroughly during tlie 
deve 1 o pm en t of tlie Cal COFI i ch t h yo p 1 an kt on 
computer data base i n  1984-1 988 and historical 
advances i n  tlie identification process were 
standardized at approximately decadal intervals. Our 
ability to identify larvae in the California Current 
region improved greatly during 1988-1995 as a 
result of taxonomic research that culminated in a 
taxonomic monograph on tlie ontogenetic stages of 

and co m p e t en cy.  

fishes of this region (Moser 1996). This resulted in 
a - 60% increase in tlie number of identifiable taxa 
beginning i n  1985. These changes, documented in 
previous CalCOFI ichthyoplankton data reports and 
atlases, are summarized briefly by the following 
interpretive notes and caveats: 

Anguilliformes- this category includes all larvae of 
tlie orders  An gu i I 1 i form e s, 
Saccopliaryngiformes, and Notacanthiformes 
recorded from 195 1 to 1998; identification of eel 
larvae to species began i n  1985; larvae of the 
saccopliaryngiforni family Cyematidae, particularly 
those of Cyenza atrum, were tlie most common eel 
taxon encountered in CalCOFI samples. 

Arctozenus risso- tlie marked increase in occurrence 
and average abundance i n  the recent decade reflects 
intrusion of this species from central and equatorial 
water masses. 

e 1 o poin orph 

Atlierinidae- identification of atherinid larvae to 
species began in 1985; this category is a 
combination of all atlierinid taxa, including 
Atherinops afJinis, Atherinopsis culijomiensis, aiid 
Leuresthes tenziis, from 195 1 to 1998. 

Bathylagus pacificzis- consistently low average 
abundance prior to 1969 may be due to an 
identification problem during those years. 

Ceratoscopelzis townsendi- tlie steady increase 
during tlie warm regime may be due to intrusion of 
water from the offshore region the Califoriiia 
Current to more coastal stations of tlie survey 
pattern. 

Chiasnzodon niger- tlie marked increase during the 
warm regime reflects intrusion of tlie central water 
mass, tlie principal habitat for this species. 

Citharichthys sordidus- larvae were identified from 
surveys in 1954-1 960 aiid from 1984 to tlie present. 

Citharichthys stigniaeus- larvae larger than - 4. 5 
mm were identified since 195 1 ; larvae of all sizes 
were identified for surveys in 1954- 1960 and from 
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1984 to the present. 

Citharichthys xanthostigma- larvae were identified 
from surveys i n  1954-1960 and from 1984 to the 
present. 

Cololabis suira eggs- the unusually high average 
abundance in 1985 is due to a single sample of 7225 
eggs from station 83.51 on cruise 8502; saury 
deposit their eggs on floating algae or debris and 
occasionally these substrates and their attached eggs 
are taken i n  plankton tows. 

Cyclothone uccliriidens, C. pseudopallidu- these 
are postflexion stage larvae > -10 m m  that have 
acquired diagnostic pigmentation; smaller larvae of 
tlie two species cannot be distinguished reliably. 

Diuphus spp.- Diaphzrs thefu is the dominant 
Diuphus species i n  tlie survey area and most of tlie 
larvae from tlie Southern California Bight region are 
this species; the generic category is used because a 
small proportion of the Diuphzrs larvae captured at 
the outer margin of the survey pattern may represent 
other species whose larvae are indistinguisliable 
from those of D. theta. 

Diogenichthys u/lunticzr.s- the steady increase in 
occurrence and average abundance in the survey 
pattern during tlie warm regime reflects the intrusion 
of central water inhabited by this warm water 
cosmopo 1 it e. 

Diogenichthys lateiv~utus- the en orm oils increase i i i  
occurrence and average abundance i n  1998 (-500 
and 2000%, respectively) probably represents 
advection of this Eastern Topical Pacific species by 
the unusually strong countercurrent flow developed 
during the 1997- 98 El Nifio. 

Electrons risso- tlie steady increase in occurrence 
and average abundance i n  the warm regime reflects 
intrusion of central water, the principal habitat of 
this species. 

Etrumeus teizs- absence of larvae of this species in  
samples prior to 1963 probably reflects low 
nearshore sampling effort during those years. 

Glyptocephalus zuchirzrs- Sakamoto (1 984) 
changed pleuronectid generic designations for 
species i n  the CalCOFI area as follows: 1)  
Glyptocephalus zachirus was changed to Errex 
zuchirus; 2) Isopsettu isolepis, Lepidopsetta 
bilineatu, and Purophrfiys vetulus were transferred 
into Pleuroriectes and 3) Ljiopsettu exilis was 
changed to Eopseltn exilis; although these changes 
were incorporated in the lists of Robins et al. (1 991) 
and Eschineyer ( 1  998) we follow Nelson ( 1  994) in  
ret ai n i n g b ecaii se 
Sakamoto's ( 1  984) changes were based on a 
phenetic study; also, the older names are used in the 
major identification guides to fishes of our region 
(Miller and Lea 1972, Eschmeyer et al. 1983, 
Matarese et al. 1989, and Moser 1996). 

the o I d er no in en c 1 at i i  re 

Haemulidae- identification of haemulid larvae to 
species began in 1985; this category is a 
combination of all haemulid taxa, primarily 
A~iisotreniiis duvidsoni and Xenislizis californieiisis, 
from 1951 to 1998. 

Howellu spp.- these larvae represent a single 
species, either H. hrodici or H sherhorni; taxonomy 
of tlie adult is iinresolved. 

Hygophum crtrutuni- absence of larvae prior to 
1969 may represent an identification problem 
during tlie early years of CalCOFI; tlie marked 
increase in occurrence and average abundance in 
1998 probably represents advection of this Eastern 
Topical Pacific species by Linusually strong 
countercurrent flow developed during the 1998 El 
N iiio (see comment for Diogenichthys katernalus). 

Hygophznm reinhardtii- tlie steady increase in  
Occurrence and average abundance i n  the survey 
pattern during the warin regime reflects tlie 
intrusion of central water inhabited by this warm 
water cosmopolite. 

H J ~ ~ S Y ~ O ~ S  rubicundus- garibaldi larvae are rare in 
CalCOFI samples because tlie species is subtidal, 
deposits its eggs i n  nests, and is not abundant; the 
unusually high average abundance i n  1965 was 
caused by a single sample of 600 larvae from station 
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93.27, cruise 6509; the next largest single sample 
was 25 larvae froin station 90.28, cruise 6608. 

Icelinus quadriseriatus- includes only specimens in 
good condition in which the diagnostic pigment 
pattern of this species could be discerned. 

Icelinus spp.- may include larvae of any of the half 
dozen Icelinus species that occur i n  the SCB, 
including small, poorly preserved I .  quadi*iseriatza 
larvae that lacked diagnostic pigment. 

Icichthys lockingtoni- decreases in occurrence and 
average abundance of larvae of this subarctic- 
transitional species during the 1957-1 959 El Nifio 
and after tlie regime shift in 1976 are likely related 
to warin, oligotrophic ocean conditions and weaker 
California Current flow that prevailed during those 
years. 

Lanipanyctus spp.- most of tlie larvae i n  this 
category are sinall (< 5 inin), often poorly preserved, 
specimens belonging to tlie subgroup of 
Lanipanyctus, characterized by sinall or absent 
pectoral fins in adults, placed by Zaliiiranec (2000) 
in the genus Nanno hrac hiuni ; two Nunno brac hiuni 
species, N. ritleri (= L. ritteri) and N. regale (= L. 
regalis), occur commonly in the present CalCOFI 
survey pattern; larvae of these species > - 5 inm 
have been identified since 1954; beginning in 1985, 
larvae of two other species, N. brislori and N. 
hawaiiensis. have been identified and included in 
the CalCOFI data base; in previous CalCOFI atlases 
these were referred to by tlie descriptive names 
Lampanyetus “niger” and Lainpanyetus “no 
pectorals”, respectively (see Moser 1996). 

Nunnobrachitiin hristori- see comment for 
Lcrnipunyclus spp. 

Nannobrachiuni huwaiiensis- See comment for 
Lnnlpcn~yclus spp. 

Nunnohrachiuni regule- see coinmetit for 
Lanlpanyctus s p p. 

Nun n o b iw c h i uni 
Luiiipanyctus s p p. 

r it te ri- see c o in in e ii t for 

Lepidopsetta bilineata- see comment for 
Glyptocephalus zachirus. 

Lyopsetta exilis- see comment for Glyptocephalus 
zachirus. 

Macrouridae- identification of inacrourid larvae to 
species began in 1985; this category is a 
combination of all inacrourid taxa, including 
Alhulrossia pectoralis, Coryphaenoides spp., C. 
acrolepis, and C. leptolepis, froin 195 1 to1 985. 

Merluccius productus- Pacific hake larvae are 
patchily distributed; the unusually high average 
abundance for 1986 is caused by a single sample of 
1 16,004 larvae from station 80.55, cruise 8602. 

Microstonia spp.- larvae of a distinct, but 
undescribed inicrostoinatid species (Moser 1996). 

Myctophuni nitiduluni- larvae of this warin water 
cosmopolite show a trend of increasing occurrence 
and average abundance following tlie regime shift in  
1977, reflecting intrusion of tropicaVsubtropical 
water into tlie SCB. 

Notolychnus valdiviae- larval occurrence and 
average abundance oftliis circuinglobal warm water 
species were generally higher following the regime 
shift in 1977; tlie intrusion of larvae into tlie SCB 
during the warin regime is apparent in tlie 
distribution charts. 

Paralabrax spp.- includes larvae of all Paralahmax 
species that occur i n  the region; relatively low 
average abundance during 195 1 - 1962 may be a 
result of low nearsliore sampling effort prior to 
1 963. 

Parulichthys californicus- relatively low average 
abundance prior to 1963 may be due to low 
nearshore sampling effort during those years. 

Parophrys  vc/ulzi.s- see comment  fo r  
Glyptocephulzi.s zachirus. 

Parvilux ingens- 
began in 1969 but was inconsistent until 1985. 

identification of this species 

xi 



Pleuronichthys ritteri- absence of larvae from 195 1 
to 1957 may be due to an identification problem 
during the early years of CalCOFI. 

Poromitra spp.- identification of Poroiiiitra larvae 
to species began in 1985; this category is a 
combination of Poronzitra spp., P. crassiceps, aiid 
P. niegalops; nearly all records of this genus in tlie 
SCB are P. crussiceps. 

Rathbunella spp.- a coinbination of all Rathbunella 
larvae, including those identified as R. ulleni. 

Sciaenidae- species identification of sciaenids 
began in 1981; this is a combination of all sciaenid 
taxa, including Alructoscion regalis, Cheilotrenia 
saturnuin, Genyonenius lineatus, Menticirrhus 
undulatus, Roncador .steurnsii, aiid Seriphuspolitus, 
from 1951 to 1998; relatively low average 
abundance prior to 1963 may be related to low 
nearsliore sampling effort during those years. 

Scopelurchzis spp.- identification of larvae of this 
genus began i n  1972 and species identification was 
initiated i n  1985; this is a coinbination of all 
Scopelarchus larvae, including S. aiialis and S 
gz~entheri, from 1972 to 1998. 

Scopeloberyx rohustus- the generally higher larval 
occurrence and average abundance of this central 
water mass species after tlie regime shift are related 
to intrusion of central water into tlie SCB. 

Scopelogadus bispinosus- higher occurrence aiid 
average abundance after tlie regime shift reflect 
expansion of this tropical species to tlie SCB. 

Scopelosaurus spp.- according to Balanov and 
Savinykli ( I  999) there are two valid species of this 
genus in tlie north Pacific, S. adleri and S. harryi, 
but only tlie former spawns i n  tlie California 
Current region; tlie generic designation is used here 
since we have not yet reexamined the historical 
CalCOFI samples to confirm tlie findings of 
Balanov aiid Saviiiykli ( I  999). 

Sebastes diploproa- larvae of this species were not 

identified for tlie years 1972- 1986. 

Sebastes goodei- larvae of this species were 
identified and verified only for the years 
195 1-1969. 

Sebastes spp.- unideiitified larvae of Sebastes, 
excluding larvae ofS.  aurora, S. ,jordani, S. levis, 
and S. pazcispinis and including larvae of S. goodei 
for tlie years 1972 -1998 and S. diploproa for tlie 
years 1972-1 986. 

Sebastolobus aluscanus- includes larvae > - 
for tlie years 1985 -1 998. 

Sebastolobus altivelis- includes larvae > - 
for tlie years 1985-1998. 

Sehastolobzis spp.- this is a combination 

0 mm 

0 mm 

of all 
Sebastolobus larvae for tlie years 195 1-1 998, 
including specimens of S .  ulascanus and S. altivelis 
>10 inin identified for the years 1985-1 998. 

Syiignathus spp.- although this category was 
included in CalCOFI Atlases 31 and 32, it was 
included only i n  Tables 4 and 5 in this atlas; since 
1985, all syngnatliids captured in  CalCOFI survey 
tows have been categorized asjuvenile fish; pipefish 
larvae are brooded in a pouch in tlie male and most 
are released as small juveniles; newly released 
young of some species may have residual yolk and 
incompletely formed fins and are larvae, however, 
a thorough review of historical specimens would be 
necessary to determine which specimens included in 
the previous atlases were larvae aiid which were 
juveniles; this category includes all pipefishes: Bryx, 
Doryrhaniphus, and Syngnathus species. 

Tarletonheania crenuluris- decreases i n  occurrence 
and average abundance of larvae of this subarctic- 
transitioiial species during tlie 1957-1 959 El Nifio 
and after tlie regime shift in  1967 are likely related 
to warm, oligotrophic ocean conditions and weaker 
California Current flow during those years. 

Tracliipteridae- a combination of all trachipterid 
taxa; nearly all records of Trachipteridae larvae in 
tlie SCB are Trachipterus altivelis. 
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Triphoturus mexicanus- the general increase in 
occurrence and average abundance following the 
regime shift represents the influence of warm water 
in the SCB region, conducive to the presence of this 
subtropical species. 

Vinciguerria lucetia- V. lucetia, an eastern tropical 
Pacific species, is common in tlie present CalCOFI 
survey region whereas the central water mass 
species V. poweriae is rarely encountered; a small 
percentage of V. poweriae larvae may have been 
included in the V. lucetia category because of the 
difficulty i n  separating early larvae of tlie two 
species. 

Vinciguerria poweriae- includes larvae that have 
developed pigment diagnostic for this species. 

Explanation of Charts and Graphs 

The distributions are summarized i n  a series of 
charts and graphs, one page per taxon. Abundance 
of larvae or eggs is expressed as the number per 
10 in2 of sea surface and occurrence is expressed as 
the proportion of positive tows for larvae or eggs of 
a particular taxon. For taxa represented by a full 
time series (195 I- 1998) the upper left panel is a 
map of mean abundance at individual CalCOFI 
stations within the boundaries of tlie present survey 
pattern prior to tlie regime shift in  1977. Tlie upper 
right panel is a map of mean abundance at these 
stations for the years following the regime shift 
(1977-1998). For taxa with time series limited to 
the warm regime tlie distribution is represented by 
a single map in the upper right panel. The range of 
years used to calculate tlie average values for each 
station are given on tlie maps and i n  Table 6. The 
total standardized number of larvae represented in 
each map is listed on the map below the range o f  
years. The middle left panel is a graph of seasonal 
occurrence for the stations where the taxon occurred 
consistently within tlie survey area (see Table 6 for 
the range of stations used i n  these calculations). The 
middle right panel is a graph of mean seasonal 
abundance for tlie stations where tlie taxon occurred 
consistently within the survey area (see Table 6). 
The lower left panel is a graph of annual occurrence 
during the principal spawning period at the stations 

where the taxon occurred consistently within the 
survey area (see Table 6 for the range of months 
used in these calculations). The lower right panel is 
a graph of mean annual abundance during the 
principal spawning period of the taxon for the 
stations where its larvae were consistently found 
within the survey area (see Table 6). Tlie cool and 
warm regimes of the Pacific Decadal Oscillation 
(PDO) are indicated on each of these graphs and El 
NiAo/Southern Oscillation (ENSO) events are 
indicated by vertical bars (El Ni Ao, shading; La 
NiAa, hatching; the wide hatched bar represents a 
series of three consecutive La NiAas between May 
1970 and March 1976). The dashed line indicates 
the period of triennial CalCOFI surveys when 
CalCOFI surveys were conducted on a triennial 
basis (1 966-1 984). Six cruises were conducted in 
the SCB in non-survey years 1967, 1968, 1974, 
1977, and 1980. Data from these cruises were used 
i n  calculating seasonal occurrence and average 
seasonal abundance but were not used in 
constructing the graphs that show inter-annual 
occurrence and abundance. 
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Table 1. List of ichthyoplankton data reports for CalCOFI surveys from 195 1 to 1998. Citations for each 
report are included in the Literature Cited section of this atlas. 

Survey Year 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1972 
1975 
1978 
1981 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Senior Author 

Ambrose et al. 
Sandknop et al. 
Stevens et al. 
Sumida et al. 
Ambrose et al. 
Stevens et al. 
Suinida et al. 
Sandkiiop et al. 
Stevens et al. 
Ainbrose et al. 
Sandknop et al. 
Suinida et al. 
Ainbrose et al. 
Saiidknop et al. 
Stevens et al. 
Suinida et al. 
Ainbrose et al. 
Saiidknop et al. 
Stevens et al. 
Suinida et al. 
Ainbrose et al. 
Sandknop et al. 
Am brose et al. 
Stevens et al. 
Ainbrose et al. 
Charter et al. 
Saiidknop et al. 
Watson et al. 
Ainbrose et al. 
Charter et al. 
Sandknop et al. 
Watson et al. 
Ainbrose et al. 
Charter et al. 
Saiidknop et al. 
Watson et al. 
Ambrose et al. 
Charter et al. 

Publication Year 

1987a 
1987a 
1987a 
1987a 
1987b 
1987b 
1987b 
1987b 
1987c 
1987c 
1988a 
1988a 
1988a 
1988b 
1988a 
1988b 
1988b 
1988c 
1988b 
1988c 
1988c 
1988d 
1988d 
1990 
1999a 
1999a 
1999a 
1999a 
1999b 
1999b 
1999b 
1999b 
i 999c 
1999c 
1999c 
1999c 
1999d 
1999d 

xix 



Table 2. Total CalCOFI stations used in this atlas, listed by month and year 

Year 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1972 
1974 
1975 
1977 
1978 
1980 
1981 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Month 
1 2 3 4  5 6 7  8 9 10 1 1  12 

34 
22 
28 
38 
24 
26 

23 
41 
57 
21 
21 
23 
23 
61 
14 

56 
58 
48 

69 

74 

53 
59 

2 

60 
53 

61 
16 
66 
43 
64 
10 
13 
38 

28 
22 
29 
33 
22 
28 
33 
38 
59 
52 
33 
30 
35 
47 

76 

60 
56 

5 

39 

32 
43 
43 
52 

4 
I O  

12 
45 

22 

55  
53 
25 

24 
20 
29 
32 
27 
37 
34 
42 
27 
58 

9 

2 
22 

2 
59 

88 

48 

19 
17 
8 

62 

58 
42 

9 
38 

37 
39 
51 
47 
35 
41 
40 
49 
51 
41 
51 
41 
52 
60 
59 
30 

51 
18 

56 

97 
56 

3 
I O  
64 
49 

66 
57 
28 
55  
58 
62 
65 

35 
42 
60 
47 
42 
68 
50 
51 
54 
36 

1 1  

57 

54 

75 

64 

58 
29 
52 
55 
63 
42 

2 

30 
59 
48 
43 
46 
32 
51 
51 
50 
47 
7 

22 
35 
54 
40 
51 

27 

28 

31 

21 
31 
39 
34 
45 
52 
48 
50 
50 
45 
43 
30 
51 
45 
27 
52 
1 1  

58 
53 

47 

51 

53 
59 

59 
31 
36 
66 

66 

66 
66 

25 
20 
33 

48 
28 

16 

5 
48 

21 

65 

56 

66 
5 

34 
30 

65 
66 

66 

29 
20 
12 
35 

15 

49 
27 

7 

45 
47 

32 
1 1  

50 
64 

13 
22 

4 

45 
66 

15 
18 
17 
34 
31 
30 
36 
50 
50 
39 
51 
43 
53 
55  

57 

58 
2 

48 

55  

6 

66 

50 
42 
66 
60 
66 
61 
13 

I9  
19 
12 

4 
23 
35 
31 
39 

7 

25 
5 

43 
27 

29 

55  
57 
62 

66 
66 

4 

14 

23 
30 
22 
35 
18 
33 
43 

55  

29 

33 
40 
47 

24 

Total 
311 
312 
38 1 
373 
298 
3 87 
345 
467 
539 
410 
206 
197 
225 
252 
234 
512 
51 

I07 
448 
252 

76 
426 
47 

425 
53 

3 12 
349 
214 
222 
254 
248 
257 
238 
244 
257 
263 
26 1 
25 1 
256 
252 
260 

Total 1299 1121 813 1519 1047 752 1385 697 593 1172 628 446 11472 
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Table 3. Total CalCOFI stations used in this atlas, listed by line and station numbers. 

Line 
Station 77 80 82 83 87 90 93 
27 
28 
30 
33 
35 
37 
40 
40. - 22 
42 
45 
46.9 
49 
50 
51 
53 
5 5  
60 
70 
80 
90 
100 
110 
120 

159 

115 

198 
140 
126 
114 
104 
51 

174 

272 

240 
226 
216 
215 
206 
100 

239 

255 

196 
215 
171 
158 
149 
56 
44 

181 
229 

214 

195 

205 

192 
210 
168 
160 
150 
56 
43 

247 
278 

63 
23 1 

229 

287 

23 8 
22 1 
205 
200 
128 
76 
91 

2494 

214 
162 
233 

189 

230 

184 

23 0 

175 
216 
193 
183 
170 
106 
63 
67 

Total 
214 
409 
511 
181 
48 1 
23 1 
444 
22 1 
239 
608 
174 
159 
43 5 
642 
287 

1001 
1245 
1095 
1035 
979 
497 
226 
158 

11472 Total 1007 1475 174 1704 2003 2615 
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Table 4. Ranked abundance of larval fish taxa in the present CalCOFI survey pattern. The total for each 
taxon is the summed count (larvae per I O  in2 of sea surface, adjusted for percentage of sample 
sorted) for all recorded occurrences from 195 1 through 1998. 

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 

Taxon Total 

Engraulis niordas 2973739.4 
Meriuccius product us 845487.9 
Leuroglossus sfilbius 3 64342.2 
Sebastes spp. 309874.7 
Vincigueriaia lucetia 238387.6 
Stenohruehius Ieucopsarus 223 842.4 
Sardiiiops sagm 105958.2 

Se bastes jordaii i 69856.9 
Bathylagus ocho f eiis is 49994.2 
Sciaenidae 37904.4 
Triphoturus iiiexicmius 36949.2 
Bulhylagtis wesethi 342 12.9 
Pmtoniyctophwii crockeri 30484.4 
C'era~o.scopelus lowiiseiidi 23 127.8 
Cirharichthys stigniucirs 2 1693.1 
Nuiiiiobrachiuni ritteri 2 1 102.5 
Turleton bean iu creti uirrris 20002.4 

Cirharichfhys spp. 18746.2 
Scoriiber jupoiiicza 17996.0 
Se h CIS teas pauc isp iii is 17561 . I  
,Vyiiibolophorus culifornietisis I 595 8.0 
C jiclotlioiie sigiicrtu 15274.7 
Lalllp"l~yctzlLs s p 13. 1 5263.7 
Ge~i~~oneinus iinecrtus 14222.1 
Disintegrated fish larvae 12712.1 
Clitharichthys sordidus 126 10.5 
Diaphzrs spp. 12504.7 
C$clothone spp. 1 1663.2 
Viticiguerrin poweriae 9406.7 
Unidentified fish larvae 8758.5 
Icichrhys Iockiiigton I 7380.0 
Melaiiiphaes s p p . 7 170.4 
Myctophidae 6 160.6 
Sehustes diploproo 6127.7 
A ipge n f iiiu s iolis 5894.5 
Osyjulis calijbrnica 5541.2 
Idacanthus antrostonzus 5469. I 
Chauliodu,s niacouiii 52 12.3 

Tr achur us syi i  iwi e tr ic us 8 I 852.0 

Diogeii ichlhys utiaiiticus 188 10.2 

Rank 

41 
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 
79 
80 

Taxon 

Gobiidae 
Sternoptychidae 
Lestidiops ritigeiis 
Parophrys vetulus 
Lyopsctfu exilis 
Telrugotiiiru.s cuvieri 
Sehuste,v uurora 
C 'hroni is p i i c t  ipiiiTi is 
PcrrrrlLrbrax spp. 
P a i d  ichlhys cultjbrii icus 
Cottidae 
Bathyiugus spp. 
Hyps o b ieiin i i~s  s p p . 
A rgyropelectn sludeii i 
Sphyraeiia uiyywteu 
Pieuroii ichlhys verticalis 
Duiiaphos oculat u s  
Micro.vloiiiu spp. 
Pepriius siiiiiliiiiius 
Nuiinobmchiwii regale 
Labridae 
Stoniias atriveliter 
Sehustolobus spp. 
Melaii hues lugu hi* is 
Bur hy lug us pac i$c us 
Sebmtes goodei 
Ser iphus polit us 
Coiyphopterus nicholsii 
Parale pid idae 
Nansenia candida 
Microstonius paciJicus 
Stern optys s p p . 
Diogenichthys laternatus 
0 ph id i i form es 
Hygophuni re inhardt ii 
Syniphurus atricaudus 
Notoscopeius resplendens 
Trach ipteridae 
Myctop hunt nit idul unz 
Scope logadus b ispinos us 

Total 

4952.5 
4794.5 
4225.1 
3887.1 
3704.5 
3637.5 
3460.9 
3364.9 
3339.1 
3248.4 
3 165.4 
3099.7 
3043.4 
2578.0 
2564.2 
2434.2 
2420.2 
2368.3 
2309.1 
2289.8 
2282.4 
2 176.1 
2 172.2 
20 17.8 
20 1 1.9 
1987.9 
1900.8 
1799.6 
1624.7 
1530.3 
1514.5 
1471.7 
1459.6 
1214.4 
1 174.2 
1 156.0 
1105.1 
1067.4 
1054.1 
1042.2 
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Rank 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
I02 
103 
104 
105 
106 
107 
108 
I08 
110 
1 1 1  
112 
112 
I14 
1 I5  
116 
117 
118 
1 I9 
120 
121 
122 
123 
I24 

Taxon 

Cololabis saira 
C I i 11 idae 
Argyropelecus afjnis 
Hypso blenn ius jenkins i 
Electrona risso 
Scorpaenichthys mal-nioratus 
Scopelosazirus spp. 
Ophidion scrippsae 
Cyclothone acclinidens 
Hypsypops rubicundus 
Notolychnus valdiviae 
Aristostoniias scintillans 
Hippoglossinu stoinatu 
Chiasiiiodon n iger 
Brosniophycis imwginata 
Arctozenus risso 
L%ha,stes levis 
Agonidae 
A i y y i q ~  lee us he 11 i igyiiin u s  
Lcpidogo b ius lepidus 
Ice lin u s  qua& iser int us 
Poromitra spp. 
Zaiiiolepis spp. 
Glyp t ocephalus zac h ir u s  
R tacur i cis crccis e i ~  i 
Chilurcr tuylori 
O..rylehii~.s pictus 
Tuctostoiiia iiiacrcyms 
PIC uroii ichthys cocnos u s  
Gonostomatidae 
Beiithulbellcr deli tutu. 
Diopiichthys spp. 
~~eiiiicossyplizis piilcher 
Luiiipadeiru urophao.s 
Scopelarchidae 
A rhyropelec u s  lycliiius 
I ~ ~ P ~ U J I I ~ ~ U P S  parws  
Poroiiiimr cimssicqis 
Rosciih fattichthys i1chcri.s 
S t o in i i fo rni es 
Ruthhuiiellcr s p p. 
Pleuroiiich/li,ys ri t lwi 
But hophiltis ,jleiii iiigi 
,Yymci‘~is Iz{ciocep.s 

Total 

979.4 
939.5 
932.3 
806.6 
791.8 
75 1.9 
719.2 
709.4 
692.7 
691.5 
677.3 
674.6 
61 8.4 
602.3 
587.4 
580.9 
549.6 
523.9 
52 I .3 
5 16.5 
512.1 
482.7 
470.4 
469.3 
469.0 
467.1 
452.0 
444.1 
444. I 
436.3 
424.5 
399.2 
399.2 
398.6 
381.3 
381 .0 
377.7 
374.6 
338.3 
321.4 
304.2 
301.8 
295.5 
294.2 

xxi i i 

Rank 

125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
I43 
144 
145 
146 
147 
I48 
149 
1 50 
151 
152 
I53 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 

Taxon 

Zaniolepis latipinnis 
Howella spp. 
Bathy lagus ni iller i 
Trachip ferus altivelis 
Cataetyx rubrirostris 
Scopelarchus analis 
Pleuronectiforines 
Pleuronichthys decurrens 
Cyclothoiie pse udopall ida 
Citharichthys xanthostignzu 
Ichthyococcus irregularis 
Lythiypn us dalli 
Xystre urys liolepis 
Loweina rara 
Stichaeidae 
Cyclopteridae 
Nunnobrachitiin hawaiienshs 
Medialuna calijorniensis 
B I en n io i d ei 
Braiiia japonicu 
Pleuronichthys spp. 
G i i d u  n igricuns 
Gigontactis spp. 

Scopelurchus s p p. 
A ther i n  idae 
Cryptotreiiiu coralliiiuni 
Argyropelecza spp. 
Pseltichthys iiielanoslictus 
Oneirodes spp. 
Sc bus folo bus ultivelis 
Ceratioidei 
Ifypsopsettu guttdarlx 
Lythrypnus zebra 
TjTjiphlogohius ceiliforniensi.s 
Artedius lateralis 
M acroiir i dae 
Icosre us ueii igriiuticus 
Zmiiolepis ,fienula 
Bath y I ag i d ae 

Hygop h tiin atrat uiii 

Purvilux iiigens 
Hulichoeres seiiiiciiictus 

Syllgliathus spp. 

Scopelohei”yx rob lIstlI,s 

Total 

290.0 
288.2 
284.3 
275.3 
259.1 
255.8 
245.8 
243.2 
239.4 
235.8 
224.7 
223.9 
2 12.8 
212.5 
209.0 
208.4 
206.4 
203.5 
200.9 
193.9 
175.5 
172.0 
168.0 
165.5 
164.5 
164.2 
163.9 
161.7 
152. I 
145.8 
143.5 
137.7 
136.3 
123.1 
20.8 
14.0 
11.8 
09.9 
07.1 
06.2 
06.0 
04.0 
02.3 
99.7 



Rank Taxon Total Rank Taxon Total 

169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
I84 
185 
186 
186 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
212 

Lanzpanyctus ste inbecki 
Etrunzeus teres 
Haemul idae 
Icelinus S Q ~ .  
Hypso blenn ius gent ilis 
Scopelarchus guentheri 
Neoclinus stephensue 
Chitonotus pugetensis 
Rathbunellu ulleni 
Hygophuni spp. 
Lep idopsetta b ilineata 
Nannobruchiuni bristori 
Xen istius californ iens is 
A t her inops is cal iforn iens is 
Xeneretnzus lutifrons 
Ophiodon elongut us 
Seriola lalandi 
Melanostomiinae 
Anguilliformes 
Odontopyxis trispinosu 
Artedius harringtoni 
L iparis niucosus 
P1ectobrunchu.s evides 
Artedius feiicstralis 
Sardu ch il icns is 
Schcxstolohus uluscunus 
Meluniphues sinzais 
P 1 e 11 ronec t i d ae 
Vulcnciennellus tripunctulutus 
Cithnricht hys J.ugi1 is 
Hexagram in idae 
GOM ichthys ten uiculus 
Geiiipylidae 
Diplospin us nz ult isiriatus 
Atructoscion nobilis 
Desniodewu lorum 
Scorpaenu guttata 
An isoiretii us davidson i 
Cheilotreniu saturnuni 
Photonectes SQQ. 

Melauiiphaidae 
Hypsoblennius gilberti 
Centrobranchus nigroocellatus 
Stenionosudis niacrura 

99.5 
99.3 
94.4 
93.8 
93.6 
91.1 
89.2 
88.3 
86.3 
86.1 
83.2 
78.0 
70.3 
70.0 
67.4 
65.2 
62.3 
60.4 
60.4 
59.9 
56.8 
56.6 
55.1 
53.3 
51.3 
51.1 
44.3 
43.1 
42.7 
42.6 
41.7 
38.0 
36.0 
34.2 
33.4 
33.3 
33.2 
33.1 
32.7 
32.6 
31.4 
30.2 
29.4 
29.1 

213 
214 
215 
216 
217 
218 
219 
220 
22 I 
222 
223 
224 
225 
226 
227 
228 
229 
230 
23 1 
232 
23 3 
234 
23 5 
236 
23 7 
23 8 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
247 
249 
250 
250 
252 
252 
254 
255 
255 

0 1  igoco ttus s p Q . 
Hexagramnos decugiwmnius 
Pnricelinris hopliticus 
Dolichopteryx longipes 
Oneirodidae 
Nunscnia crassa 
Plutichthys stellatus 
Muc r or amp hos us gracil is 
Lsopsetta isolepis 
Amplarchus purpurescens 
Bathyagonus pentacanthus 
Curistitrs niaderensis 
hhgn is udi.s atlanticu 
Pmies pellucidus 
Leiiresthes tenuis 
A f he r inops c@n is 
C'yeniu utrum 
Diplophos taenia 
XenerctniuJ Ieiops 
Dolopichthys s p Q. 

Ort honop ia.5 tr iac is 
Caulolatilus princeps 
Eopsetta jordani 
iVezumia spp. 
Artedius S ~ Q .  

Neoclinus spp. 
Exocoet i dae 
Clinocottus analis 
Eutaeniophorus festivus 
Perciformes 
Lepidopus Jitchi 
Mucropinna niicrostonia 
Cheilopogon pinnutibarbat us 
Zoarcoidei 
Einbussichthys bathybius 
Cubiceps baxteri 
C;onostoiim atlanticum 
Carangidae 
Gonostonza spp. 
Coryphaena hippurus 
Leptocephalus holti 
Porn acen t r i dae 
Ronccrdor st earns ii 
Liparis S ~ Q .  

28.3 
28.0 
27.2 
25.5 
24.5 
23.9 
23.5 
23.4 
21.6 
21.4 
20.6 
20.1 
19.5 
19.3 
19.2 
19.1 
18.6 
18.5 
18.0 
17.8 
15.6 
14.9 
14.8 
14.6 
13.8 
13.7 
13.3 
13.2 
12.8 
12.6 
11.8 
11.6 
10.7 
10.0 
9.9 
9.9 
9.8 
9.7 
9.7 
9.3 
9.3 
9.2 
9.1 
9.1 
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Rank Taxon Total Rank Taxon Total 

257 
258 
269 
260 
260 
262 
263 
264 
264 
264 
267 
267 
269 
269 
269 
272 
273 
273 
273 
273 
273 
273 
279 

Ophichthus zophochir 
Hermosilla azurea 
Gobiesocidae 
Triphoturus nigrescens 
Anoplopoma Jinz bria 
Trichiuridae 
Neoclinus blanchardi 
Bolinichthys longipes 
Eustomias SQQ. 

Clupeiformes 
Ph o I idae 
Albatrossia pectoralis 
Prionotza spp. 
Bathophilus .filijer 
Lanzpanyctus tenuijornies 
Coryphaena equiselis 
Lep iclocy b iuni jlavo brunneum 
Lyfhrypnus spp. 
Poronzitra niegalops 
Myctophuni lychno b iuni 
Coryphaenoides acrolepis 
Coryphaenoides Ieptolepis 
Nealotus tripes 

7.9 
7.8 
7.7 
7.5 
7.5 
6.5 
5.6 
5.4 
5.4 
5.4 
5.3 
5.3 
5.2 
5.2 
5.2 
5.1 
5 .O 
5.0 
5 .O 
5 .O 
5 .O 
5 .O 
4.9 

279 
279 
282 
282 
282 
285 
285 
285 
285 
286 
286 
29 1 
29 1 
293 
293 
295 
295 
295 
298 
299 
300 
301 

A ulorhynchus jlavidus 4.9 
Caulophryne spp. 4.9 
Eutaeniophorus spp. 4.8 
Cyematidae 4.8 
Unzbrina roncador 4.8 
Ronquilus jordani 4.7 
Gobiesox nzaeandricus 4.7 
Liparis fucensis 4.7 
L eptocep ha1 us gigante us 4.7 
Taaningichthys minimus 4.6 
Gibbonsia spp. 4.6 
Cor,vphaenoides spp. 4.5 
Gonostonza ebelingi 4.5 

Radiicephalus elongatus 4.4 
Cryptopsaras couesii 4.3 
Ilypnus gilberti 4.3 
Henzilepidotus spinosus 4.3 

Menticirrhus undulaius 4.4 

Enophrys bison 4.1 
Clcvelandia ios 4.0 

Pronotograniinus iizultifasciatus 2.2 
Physiculus spp. 3.3 
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Table 5 .  Ranked occurrence of larval fish taxa in tlie present CalCOFI survey area. The total for each 
taxon is tlie sum of all recorded occurrences from 195 1 through 1998. 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
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 

Taxon 

Engraulis nzordax 
,Yehastes spp. 
Stenobrachius leucopsarus 
Leuroglossus stilb ius 
Protoniyctophuni crockeri 
Merluccius productus 
Buthylagus ochotens is 
Triphoturus niexicanus 
Nannobrachiuiii ritteri 
Vincigueri-ia lucetia 
Tarletonheania creiiularis 
Cithurichth,vs stigtiiaeus 
Balhy lugus wes e t h i 
f iac  h ur us syniti I e f r ic us 
Diogeiiichthys utlaiiticus 
Syinbolophorus calijimiieiisis 
Lunzpaiiyct us s p p . 
Citharichthys spp. 
Disintegrated fish larvae 
,'iehuste,s,jorcr"ani 
Melaniphaes spp. 
,Yehastes jmuci.spiiiis 
C'eratoscopelus to wnsciirli 

Diaphus spp. 
Swdinops sagcrx 
Chcr ul iodus iiiaco un i 
Icic hthys lockington i 
Unidentified fish larvae 
Myctopliidae 
Cyclothonc ,. 5 1  'g nuta 
Sehc!hastes diploprou 
Citharichthys sordidus 
Gobiidae 
Sternoptycliidae 
Sciaen idae 
L es t idiops r ingens 
Idiacanthus antrostonius 
Sebustes aurora 
Ly ops e tta ex ilis 
Argentina sialis 

Cyclothonc? s p p. 

Total 

5954 
5425 
4707 
4427 
3537 
3352 
2705 
2323 
2054 
1885 
1884 
1855 
1784 
1775 
1699 
1678 
1660 
1589 
1546 
1471 
1208 
1147 
1134 
1035 
984 
940 
91 8 
915 
905 
868 
864 
814 
804 
776 
670 
668 
65 1 
63 3 
543 
497 
488 

Rank 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
61 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

Taxon 

Tetragonurus cuvieri 
Sconiber japonicus 
Microsloiiia spp. 
0xyjuli.s calijoriiica 
Par ophr y s  vet ulus 
Paralichthys calfornicus 
Argyropelecus sladeri i 
Stoiiiius atriventer 
Danaphos oczrlatuLs 
Paralepididae 
Nannobracliizttii regale 
Pleuroiiichthys verticalis 
Cottidae 
Melaniphues Iugubris 
Sebastolobus spp. 
Tracli i pteridae 
Bat hylagus pnc iJic lis 

Chroniis punctvinnis 
Hypsoblennius spp. 
Buthylagus spp. 
I'ara1abra.x spp. 
L'iebaAte.s goodei 
Microstoinus pacjficus 
St ern op tyx s p p . 
Nanseniu candida 
Ophidiiformes 
Labridae 
Geuiyonenius lineatus 
Cololabis saira 
Scopelogudus hispinosus 
Myctophuni n itiduluni 
Coryphopter us n icho 1,s ii 
Peprilw J iniillimus 
Hygophunz re in hardtii 
Notoscopelus resplendens 
Syniphurus utricaudus 
A 1-gyr opelecus u f$n is 
Vinciguerria poweriae 
Sphyraena argentea 
C 1 i n  i dae 
Scopelosaurus spp. 

Total 

449 
43 6 
42 8 
407 
402 
3 83 
378 
36 1 
352 
348 
33 1 
329 
312 
3 02 
297 
267 
260 
259 
249 
239 
239 
23 6 
235 
23 I 
217 
212 
210 
206 
I99 
198 
197 
196 
192 
188 
160 
152 
151 
150 
148 
146 
138 
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Rank 

83 
84 
85 
86 
87 
88 
88 
90 
91 
92 
92 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
103 
105 
106 
107 
107 
109 
109 
1 1 1  
1 1 1  
1 I3 
1 I4 
114 
1 I4 
1 I7 
118 
119 
120 
121 
122 
123 
124 
125 
125 

Taxon 

Electrona risso 
Scorpaenichthys nzarnzoratus 
Hippoglossina stomata 
Sebastes levis 
Arctozenus risso 
Aristostonzias scintillans 
Chiasnzodon niger 
Poronzitra spp. 
Agonidae 
Notolychnus valdiviae 
Brosrnophycis nzarginata 
Zaniolepis spp. 
Scopelarchidae 
Pleuronichthys coenosus 
Oxylebius pictus 
Chilara taylori 
Cyclothone acclinidens 
Ophidion scrippsae 
Diogenichthys spp. 
Argyropelecus heniigyninus 
Gonostomatidae 
Tactostonia niacr80pw 
Diogen icht hys laternatus 
Rosenblattichthys volucris 
Benthulbella dentata 
Glyptocephalus zachirus 
Argyropelecus lychnus 
Poroniitra crussiceps 
Lanipadena urophaos 
Seinicossj,phus pulcher 
Hy~~soblennius jenkinsi 
Stomiiforines 

H o ~ d l a  spp. 
PIC w o n  icht hys s p p . 
Syngnathus spp. 
Ser I@ hus p o  lit us 
Bat hophilus jleniingi 
Pleuronichthys decurrens 
Cyclopteridae 
Scopelarchzrs unalis 
Medialuna californiensis 
lchthyococcus irregularis 
Ti*achipterzis alf ivelis 

Me Ian1phne.s purvzi.s 

Total 

132 
129 
122 
117 
116 
114 
114 
112 
107 
105 
105 
104 
102 
101 
99 
97 
96 
93 
89 
87 
79 
79 
76 
66 
65 
65 
64 
64 
62 
62 
61 
55 
55 
55 
54 
53 
52 
50 
49 
48 
47 
45 
44 
44 

Rank 

127 
127 
127 
130 
130 
130 
133 
134 
135 
135 
137 
138 
139 
140 
141 
141 
141 
144 
145 
146 
146 
146 
146 
150 
151 
152 
153 
154 
155 
155 
157 
158 
158 
160 
160 
162 
162 
I62 
I65 
165 
165 
169 
169 
169 

Taxon 

Bathylagus nzilleri 
Branza japonica 
Zan iolepis latipinn is 
Synodus lucioceps 
Citharichthys xanthostigma 
Pleuronectiforines 
Pleuronichthys ritteri 
Atherinidae 
Loweina rara 
Lepidogobius lepidus 
Cyclothone pseudopallida 
Girella nigricans 
Nannobrachiunz hawaiiensis 
Ruscarius creaseri 
Xys tre urys I iolep is 
Cerat ioide i 
Gigantactis spp. 
Hypsopsetta guttulata 
Scopelarchus spp. 
Argyropclecus spp. 
Macrouridae 
Blennioidei 
Psettichthys nielanostictus 
Rathbunella spp. 
Oneirodes spp. 
Cataetyx rubrirostris 
Icelinus quadi8iserAiatus 
Scope lo beryx ro b ustus 
Lanipanyctus steinbecki 
Stichaeidae 
Halichoeres seniicinctus 
Hygophuni spp. 
Lyihi*ypnus dalli 
Parvilux ingens 
An g u i I I i formes 
Hygophuni utratuni 
Icosteus aenigniaticuA 
Scopelarchzis guentheri 
Etrunieus teres 
Sebastolobus altivelis 
Typhlogobius californiem i5 
Nannobrachiunz bristori 
Lepidopsetta bilineata 
Zaniolepis fienata 

Total 

43 
43 
43 
42 
42 
42 
41 
40 
39 
39 
38 
35 
34 
33 
32 
32 
32 
31 
29 
28 
28 
28 
28 
27 
26 
25 
24 
22 
21 
21 
19 
18 
18 
17 
17 
16 
16 
16 
15 
15 
15 
14 
14 
14 
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Rank 

169 
I73 
174 
174 
174 
177 
177 
177 
177 
181 
181 
183 
183 
183 
183 
I87 
I87 
187 
187 
I87 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
I92 
203 
203 
203 
206 
206 
206 
206 
210 
210 
210 
210 
210 
210 

Taxon 

Hypsypops rubicundus 
Atherinopsis californiensis 
Bath y l ag i dae 
Xeneretmus latij?ons 
Hexagrainrnidae 
Artedius lateralis 
Lythrypnus zebra 
Neoclinus stephensue 
Cryptotrenia corallinuni 
Odontopyxis trispinosa 
Hypsoblennius gentilis 
Melanostomiinae 
Icelinus spp. 
Ophiodon elongatus 
Surdu chiliensis 
Meluniphaes s im us 
Cithurichthys j-agilis 
Xen istius californ iensis 
Se husto Io b us alm canus 
Seriola lulanu'i 
Nansenia cras~u 
Haem ~i 1 idae 
Diy losp in tis mull i., tr iat u~ 
Geiiipyl idae 
Me I amp ha i dae 
Desniodenia lorum 
Gonichthys tenuiculus 
Centrobranchus nigroocellatus 
Vulenciennellus tr@tmctulutus 
Plectobranchtis evides 
Liparis niucosus 
Photonectes spp. 
Artedius ,fenestrali.s 
Anisotrenius davidsoni 
Atractoscion nobilis 
Ch itono tus p uge tens is 
Hypsoblennius gilberti 
Oneirodidae 
Dolichopteryx longipes 
Stenionosudis macrura 
Magn is udis atlant icu 
Ruthbunella alleni 
Macroranzphos us gruc ilis 
Artedius harringtoni 

Total 

14 
13 
12 
12 
12 
1 1  
1 1  
1 1  
1 1  
I O  
I O  
9 
9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
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Rank 

210 
210 
210 
210 
210 
22 1 
22 1 
22 1 
22 1 
22 1 
22 I 
22 1 
22 1 
22 I 
22 1 
22 1 
22 1 
233 
23 3 
233 
23 3 
233 
23 3 
233 
233 
23 3 
233 
23 3 
233 
23 3 
233 
233 
233 
233 
233 
233 
233 
233 
233 
255 
255 
255 
255 
255 

Taxon 

Scorpaena guttata 
Cheilotrenia saturnuni 
Car is tius niaderens is 
Psenes pellucidus 
Cjwiiu atruni 
Diplophos taenia 
Caratigidae 
Dolopichthys spp. 
Eopsettu jordani 
Pleuronectidae 
Xeneretnius Ieiops 
Buthyagonus pentacanthus 
O1igocottzi.s spp. 
Clinocottus analis 
Pomacentridae 
Tr ich i u r idae 
Eutaeniophorus festivus 
Gonostoma atlanticuni 
A ther inops af jn  is 
Lcuresthes tenuis 
Exocoet idae 
C'heilopogon pinnatiharhulus 
Platichthys stellatus 
Anoplarchus purpurescens 
Zoarcoidei 
Neoclinus spp. 
Par ice1 in us hoplit ic u s  
Artedius spp. 
Orthonopias triacis 
Anoploponia fimbria 
Lepidopus jitchi 
Cubiceps baxteri 
Perciforines 
Leptocephalus holti 
Nezuniia spp. 
Gobiesocidae 
Caulolatilus princeps 
Prionotus spp. 
Triphoturus n igrescens 
Clupeiforines 
Eustomias spp. 
Gonostoma ebelingi 
Bolinichthys longipes 
Lampanyetus tenuiformes 

Total 

4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 



Rank Taxon Total Rank Taxon Total 

255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 

Ophichthus zophochir 
Cyematidae 
Caulophryne spp. 
Cryptopsaras couesii 
Isopsetta isolepis 
Embassichthys bathybius 
Pholidae 
Gibbonsia spp. 
Neoclinus blanchardi 
Henzilepidotus spinosus 
Hexagrammos decagraninius 
Hermosilla azurea 
Menticirrhus undulatus 
Unibrina roncador 
Physiculus spp. 
A lbalrossia pectoralis 
Coryphaeno ides leptolepis 
Coryphaenoides acrolepis 
Coryphaenoides spp. 
Ronquilus jordani 
Roncador stearnsii 
Lepidocybiuni flavobrunneum 

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

255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 

Nealotus tripes 
Coryphaena equiselis 
Coryphaena hippurus 
Pronotogrammus multifasciatus 
Poromitra megalops 
Radiicephalus elongatus 
Gob iesox maeandricus 
Clevelandia ios 
Ilypnus gilberti 
Lythrypnus spp. 
Aulorhynchus flavidus 
Liparis fucensis 
Liparis spp. 
Enophrys bison 
Leptocephalus giganteus 
Eutaeniophorus spp. 
Myctophum lychnobiunz 
T a m  ingich thys ni in inz us 
Macropinna nzicrostonza 
Bathophilus filijer 
Gonostonia spp. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

xxix 



Table 6. Year, station, and month ranges used i n  calculating averages for atlas graphs. 

Taxon Years Stations Months Page 

Total fish larvae 1951 - 1998 

Total fish eggs 

Engraulis niordax larvae 1951 - 1998 

Engraulis niordax eggs 1951 - 1998 

Merluccius productus 1951 - 1998 

Leuroglossus s 1 ilb ius 1951 - 1998 

Sebastes spp. 1951 - 1998 

Vinciguerria lucetia 1951 - I998 

1951 - 1998 

Stenobrachius leucopsariis 195 1 - 1998 

Ti-ac h i i r  us syiiiine tr ic us 

S'iirdinops ,sagax lasvae 

Sardinops sagax eggs 

Se bastes, jordani 

S c i aen id ae 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

Bathylqus ochoten,sis 1951 - 1998 

Trip hot i/rus niexicam~s 1951 - 1998 

Batliylagiis wesethi 1951 - 1998 

Protoiii.yct~~~~hiiiii crockeri 1951 - 1998 

Cerutoscopelus townsenu'i 1951 - 1998 

Clitharichthys sligiiiaeus I954 - 1998 

Nannobrachiuni ritteri I954 - 1998 

Tarletonbeania crenularis 1951 - 1998 

Diogeii ic hthys utlmticus 1951 - 1998 

Sconi b e18 japon ic us 1951 - 1998 

Se bastes paucisp in is 1951 - 1998 

Synibolophoriis californiensis 195 1 - 1998 

27 - 120 

2 7 -  120 

27 - 120 

27 - 90 

27 - 120 

2 7 -  100 

27 - 90 

2 7 -  120 

2 7 -  120 

2 7 -  120 

2 7 -  120 

27 - 90 

27 - 70 

I - 12 

1 - 12 

1 - 12 

2 

3 

4 

1 - 12 5 

1 1  - 6  6 

1 2 - 6  7 

1 - 12 8 

1 - 12 9 

1 2 - 6  I O  

1 1  2 - 9  

1 - 12 12 

I - 12 

1 - 5  

13 

14 

27 - 70 

2 7 -  120 

2 7 -  120 

2 7 -  120 

2 7 -  120 

6 0 -  120 

27 - 70 

4 0 -  120 

27 - 120 

35 - 120 

27 - 100 

27 - 80 

5 0 -  120 

1 - 12 15 

12 - 7 16 

3 - 1 1  

1 - 12 

1 - 12 

17 

18 

19 

1 - 1 2  20 

1 - 12 21 

1 - 12 22 

1 - 12 

1 - 12 

3 - 9  

23 

24 

25 

26 1 2 - 4  

1 - 12 27 
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Taxon Years Stations Months Page 

Cyclothone signata 

Lanzpanyctus spp. 

Genyonenzus lineatus 

Citharichthys sordidus 

Diaphus spp. 

Vinciguerria po weriae 

Icichthys lockingtoni 

Sebastes diploproa 

Argentina siulis 

Oxjjulis californica 

Idacanthus antrostonius 

Chauliodus niucouni 

Lest idiops r ingens 

Parophrys vet zrlus 

Lyopse t f a  exilis 

T e l i ~ i g o ~ i u r ~ i ~  cLwieri 

Se h a.vte.s (;I ziro IW 

Chroni is pinctipinn its 

Pcrralnhrax spp. 

Paralichthys culifi)riiiczrs 

Arg-yropeleczis s l d e n i  

$I hyraen a cn-gci I tea 

Ple~wonichlhys vcrticalis 

D a m p  hos oc ulat LIS 

Microstoma spp. 

Scbestolohzts spp. 

1985 - 1998 

1951 - 1998 

1981 - 1998 

954 - 1960; 
984 - 1998 

951 - 1998 

985 - 1998 

28 - 120 

2 7 -  120 

27 - 70 

27 - 100 

3 0 -  120 

70 -  120 

1 - 1 1  

1 - 12 

10 - 3 

1 - 12 

4 -  10 

7 -  I O  

28 

29 

30 

31 

32 

33 

951 - 

951 - 
987 - 

951 - 

998 

969; 
998 

998 

961 - 1998 

951 -- 1998 

951 - 1998 

961 - 1998 

I952 - 

1951 - 

1951 - 

1951 - 

1951 - 

1951 - 

1951 - 

998 

998 

998 

998 

998 

998 

998 

985 - 1998 

951 - I998 

951 - 1998 

972 - 1998 

1951 - 1998 

1951 - 1998 

4 0 -  120 

27 - 70 

27 - 100 

27 - 90 

30 - 120 

27 - 120 

2 7 -  120 

27 - 90 

27 - 90 

4 0 -  120 

27 - 80 

27 - 70 

27 - 60 

27 - 70 

2 8 -  120 

27 - 100 

27 - 70 

2 7 -  120 

27 - 120 

3 0 -  100 

1 1  - 7  

I - 12 

1 - 12 

3 - 1 0  

1 - 12 

1 - 12 

1 - 12 

12- 7 

1 - 7  

1 - 12 

1 1  - 8  

6 -  I O  

6 -  I O  

1 - 12 

1 - 1 1  

4 -  I O  

1 - 12 

1 - 12 

1 - 12 

1 - 1 1  

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

xxxi 



Taxon Years Stations Months Page 

Peprilus simillinzus 1951 - 1998 

Nannobrachium regale 1954 - 1998 

Stomias atriventer 1951 - 1998 

Melanzphaes lugubris I985 - 1998 

Bathylagus pac ijicus 1951 - 1998 

Sebastes goodei 1951 - 1969 

Seriphus politus 1981 - 1998 

Coryphopterus nicholsii 1985 - 1998 

Nansenin candida 1951 - 1998 

Microstonius pacIficus 1951 - 1998 

Stemoptyx spp. I985 - 1998 

Diogenichthys laternutiis 1951 - 1998 

Trachipteridae 1951 - 1998 

Hygophuni reinhardtii 1951 - 1998 

Syinphtirus atricaudus 1951 - I998 

Notoscopelus resplendens 1951 - 1998 

Myctophuni nitiduluni 1951 - 1998 

Scope logadus b ispinos us 1951 - 1998 

Cololubis saira larvae 

Cololabis saira eggs 1951 - 1998 

Argyropelecus u;fJinis 1985 - 1998 

Poroniitra s p p . 1951 - 1998 

Hypsoblennius jenkinsi 1985 - 1998 

Electrona visso 1951 - 1998 

1951 - 1998 

Scorpaenichthys nzaiwioratus 195 1 - 1998 

Scopelosaurus spp. 1959 - 1998 

Ophidion scrippsae 1951 - 1998 

27 - 55 

4 0 -  120 

27 - 120 

35 - 120 

2 7 -  110 

28 - 70 

27 - 55 

27 - 90 

45 - 120 

2 7 -  110 

2 7 -  120 

27 - 120 

4 0 -  120 

70 -  120 

27 - 90 

4 0 -  120 

55 - 120 

35 - 120 

27-  120 

27 - 120 

30 - 120 

30 - 120 

27 - 55 

40 - 120 

27 - 70 

55 - 120 

27 - 80 

1 - 12 

2 -  1 1  

1 - 12 

1 - 1 1  

1 2 - 6  

1 1  - 4  

4 - 8  

I - I I  

1 - 8  

1 - 1 0  

1 - 1 1  

1 - 12 

1 - 12 

1 - 1 1  

7 -  12 

1 - 10 

1 - 12 

1 - 12 

1 - 1 2  

1 - 1 2  

1 - 1 1  

1 - 1 1  

4 -  I I  

1 - 1 1  

1 0 - 4  

3 - 1 0  

7 -  10 

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 
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Taxon Years Stations Months Page 

Cyclothone acclinidens 

Hypsypops rub icundus 

Notolychnus valdiviae 

Aristostomias scintillans 

Hippoglossina stomata 

Chiasmodon niger 

Brosmophycis nzarginata 

Arctozenus risso 

Sebastes levis 

Argyropelecus hemigymnus 

Lepidogobiza lepidus 

Icelinus yuadriseriatus 

Scopelarchus spp. 

Glyptocephalus zachirus 

Ruscarius creaseri 

Chilara taylori 

Oxylebius pictus 

Tactostoma niacropus 

Plezironichthys menosus 

Benthulbella dentata 

Semicossyphus pulcher 

Lanipadena urophaos 

Rathbunella SQQ. 

Ai-kyropelecus lychnus 

Melaniphues parvus 

Rosenblattichthys volucris 

Pleuronichthys ritteri 

1985 - 1998 

1957 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1961 - 1998 

1951 - 1998 

1985 - 1998 

1985 - 1998 

1985 - 1998 

1972 - 1998 

1951 - 1998 

I985 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1951 - 1998 

1972 - 1998 

1961 - 1998 

1951 - 1998 

1985 - 1998 
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Sebasfes spp. Rockfishes SEBASTIDAE 
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PHOSICHTHY IDAE Panama lightfish Vinciguerria lucetia 
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Stenobrachius leucopsarus Northern lampfish MYCTOPH IDAE 
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Sardinops sagax larvae Pacific sardine larvae CLU PEI DAE 
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Sebastes jordani Shortbelly rockfish SEBASTI DAE 
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MYCTOPH I DAE Mexican lampfish Triphoturus mexicanus 
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Nannobrachium ritteri Broadfin lampfish MYCTOPH I DAE 
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MYCTOPH IDAE Blue lanternfish Tarletonbeania crenularis 
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Diogenichthys atlanticus Longfin lanternfish MYCTOPH IDAE 
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Sebastes paucispinis Bocaccio 
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MYCTOPH I DAE California lanternfish S ym b olop h orus ca li fo rn ie n sis 
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Cyclothone signata Showy bristlemouth GONOSTOMATIDAE 
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MYCTOPH I DAE Lampfishes Lampanyctus spp. 
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Genyonemus lineatus 
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Diaphus spp. Headlightfishes MYCTOPHI DAE 
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lcichthys lockingtoni Med usafis h CENTROLOPHIDAE 
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SEBASTI DAE Splitnose rockfish Sebastes diploproa 
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Argentina sialis Pacific argentine ARGENTlNl DAE 
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LABRIDAE Sefiorita Oxyjulis ca lifo rn ica 
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Bathylagus pacificus Pacific blacksmelt BATHYLAGIDAE 
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SEBASTIDAE Chili pepper 
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Seriphus politus Queenfish SCIAENIDAE 
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Nansenia candida Bluethroat argentine M I CROSTOMATI DAE 
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PLEURONECTIDAE Dover sole Microsfom us pa cificus 
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Sfernoptyx spp. 
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MYCTOPHIDAE Diogenes lanternfish Diogenichthys laternatus 
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Symphurus a trica udus California tonguefish CYNOGLOSSI DAE 
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MYCTOPH I DAE Patchwork lam pf is h Notoscopelus resplendens 
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Myctophum nitidulum Pearly lanternfish MYCTOPHIDAE 
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Cololabis saira larvae Pacific saury larvae SCOMBERESOCIDAE 
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SCOPELARCHIDAE Pearleyes Scopelarchus s p p. 
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Glyp tocep halus zachirus Rex sole PLEURONECTIDAE 
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Chilara fa ylori Spotted cusk-eel OPHlDllDAE 
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Tactostoma macropus Longfin dragonfish STOMllDAE 
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PLEURONECTIDAE C-0 turbot Pleuronichthys coenosus 
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Benthalbella dentata Northern pearleye SCOPELARCHIDAE 
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Lampadena urophaos Sunbeam lampfish MYCTOPH I DAE 
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BATHYMASTERI DAE Ronq u i Is Rathbunella spp. 
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Argyropelecus lychnus 
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MELAMPHAIDAE 
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Rosen bla ttichthys volucris Chubby pearleye SCOPELARCH I DAE 
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PLEURONECTIDAE Spotted turbot Pleuronichthys ritteri 
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Bath op hilus flemingi Hig hfin dragonfish STOM I I DAE 
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Synodus lucioceps California I izardfis h SYNODONTIDAE 
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Zaniolepis latipinnis 
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HOW ELL I DAE Pelagic basslet Howella spp. 
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Bathylagus milleri Robust blacksmelt BATHY LAG I DAE 
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ATH E RI N I DAE Silversides 
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PLEURONECTIDAE 
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Cyclothone pseudopallida Slender bristlemouth GONOSTOMATIDAE 
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PARALICHTHY IDAE Longfin sanddab Citharichthys xanthostigma 
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lchthyococcus irregularis Bulldog I ig htfis h PHOSICHTHY I DAE 
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Xystreurys liolepis Fantail sole PARALICHTHY IDAE 
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KYPHOSIDAE Halfmoon Medialuna californiensis 
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Girella nigricans Opaleye KY PHOSIDAE 
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Halichoeres semicinctus Rock wrasse LABRIDAE 
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COTTIDAE lcelinus spp. 

124' 122' 120' 118' 116' 

0 0 0 

0 0 

0 0 
0 n 

0.025 

2 

- ' I  i 
.04 .2 .4 .7 

Average Larvae per 10m' 
t:, 

124' 122' 120' 118' 116' 

t 
u) 0.02 : 
5 0.015 

ii 
g 0.01 

s 
0.005 

n 

0 

1 t 

36' 

34' 

32' 

30' 

1 0.3 

N 

E 0.25 
0 
7 

p? 0.2 
n 
W 

ii O ' I 5  4 0.1 

0.05 

0 

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

MONTH MONTH 

1985 1990 1995 2000 1985 1990 1995 2000 

YEAR 145 YEAR 



Hypsoblennius gentilis Bay blenny BLENNI IDAE 
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Lepidopsetta bilineata Rock sole PLEURONECTIDAE 
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HEXAGRAMMIDAE Lingcod Ophiodon elongatus 

COOL REGIME 

124' 122' 120' 118' 116' 

WARM REGIME 

36' 

34' 

32' 

30' 

.01 .02 . 
Average Larvae per lornz 

I I I I r 
124' 122' 120' 118. 116' 

O.OI6 1 
0.014 

W g 0.012 

v) 
0 0.01 
n 
5 0.008 - + $ 0.006 

0.004 

0.002 

0 

0.09 

0.08 
W 2 0.07 
k 
v) 0.06 

0.05 
0 

0.04 
o! 2 0.03 
0 

0.02 n 

g 

0.01 

0 

124' 122' 120' 118' 116' 

.2 .3 .6 
Average Larvae per lorn2 

"\ 
1 1 1 

124' 122' 120' 118' 116' 

0.1 r 

0.09 

0.08 

0.07 
N 

E 

0.06 
W 

0.05 

2 0.04 

5 0.03 

0.02 

0.01 

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

MONTH MONTH 

0.9 

0.8 

0.7 
E 
0 0.6 r 

0.5 
n 

0.4 

0.3 

0.2 

0.1 

0 

4 

I COOLREGIME 1 WARMREGIME I 

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 

YEAR 153 YEAR 
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Artedius harringtoni Scalyhead sculpin COTTIDAE 

36 

34’ 

32’ 

30’ 

0.012 
w 
2 t 0.01 
u) 
0 

0.008 z 
$ 0.006 

0 0.004 

0.002 

0 

P 

2 
% 

I 

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

MONTH 

124’ 122’ 120’ 118’ 116’ 

36‘ 

34’ 

32’ 

0 0 

0 0 

0 

0 I I  1 30’ 
.I .2 .4 

Average Laryae per 10m2 1 
124’ 122‘ 120’ 118’ 116‘ 

0.25 
N 

E 
0 0.2 

o! 
W 
n 0.15 

F 

w 

CY 0.1 
s 
5 

0.05 

0 

. 
I ‘, 

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

MONTH 

0.05 0.8 

0.045 

9 0.04 
0.7 

N 0.6 

.- 0.5 
o! 
W 5 0.025 n 0.4 
UI 2 0.3 0 8 0.015 

0.01 

0.005 

5 0.035 E 
0 

0.03 

- 
2 0.02 

5 0.2 

0.1 

0 0 
1985 1990 1995 2000 1985 1990 1995 2000 

156 
YEAR YEAR 



CYCLOPTERI DAE 
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COTTIDAE Padded sculpin A tfedius fen estralis 
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Chitonotus pugetensis . . . . . . . . . . . . . . . . .  148 

Citharichthys sordidus . . . . . . . . . . . . . . . . . .  3 1 
Cithurichthys stigniaeus . . . . . . . . . . . . . . . . .  2 1 
Citharichthys xanthostignza . . . . . . . . . . . . .  1 17 
Cololabis saira larvae . . . . . . . . . . . . . . . . . .  72 
Cololabis sairu eggs . . . . . . . . . . . . . . . . . . .  73 
Coryphopterus nicholsii . . . . . . . . . . . . . . . . .  61 
Cryptotrenza corallinunz . . . . . . . . . . . . . . .  I28 
Cyclothone acclinidens . . . . . . . . . . . . . . . . .  8 1 
Cyclothone pseudopallida . . . . . . . . . . . . . .  1 16 
Cyclothone signata . . . . . . . . . . . . . . . . . . . .  28 
Danaphos oculatus . . . . . . . . . .  . . . . . . .  5 1  
Diaphus spp . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
Diogenichthys atlanticus . . . . . . . . . . . . . . . .  24 
Diogenichthys laternatus . . . . . . . . . . . . . . . .  65 

Engraulis nzordux larvae . . . . . . . . . . . . . . . . .  4 
Engraulis niordax eggs . . . . . . . . . . . . . . . . . .  5 

Chron.lispunctipinnis . . . .  . . . . . . . . . . .  45 

Electrona risso . . . . . . . . . . . . . . . . . . . . . . . .  77 

Etrunieus teres . . . . . . . . . . . . . . . . . . . . . . .  144 

Genyonenius lineatus . . . . . . . . . . . . . . . . . . .  30 
Gigantactis spp . . . . . . . . . . . . . . . . . . . . .  121 
Girellu nigricam . . . . . . . . . . . . . . . . . . . . .  126 
Glyptocephalus zucliirus . . . . . . . . . . . . . . . .  94 
Haeinulidae . . . . . . . . . . . . . . . . . . . . . . . . .  124 
Halichoeres senzicinctus . . . . . . . . . . . . . . .  142 
Hippoglossina stoniata . . . . . . . . . . . . . . . . .  85 
Howella spp . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  
Hygophuni atratun? . . . . . . . . . . . . . . . . . . .  140 
Hygophuni re in hardtii . . . . . . . . . . . . . . . . . .  61 
Hypsoblennius gentilis . . . . . . . . . . . . . . . . .  146 
Hypso blennius jenkins i 
Hypsopsetta guttulata . . . . . . . . . . . . . . . . .  132 
Hypsypops rubicundus . . . . . . . . . . . . . . . . . .  82 
Icelin u s  quadriseriat us . . . . . . . . . . . . . . . .  92 
Icelinus spp . . . . . . . . . . . . . . . . . . . . . . . . . .  145 
Ichthyococcus irregularis . . . . . . . . . . . . . .  118 
Icichthj)s lockingtoni . . . . . . . . . . . . . . . . . . .  34 

Lanipadena urophaos . . . . . . . . . . . . . . . . . .  102 
Lanipauiyctus spp . . . . . . . . . . . . . . . . . . . . . . .  29 
Lanipanyctus steinbecki . . . . . . . . . . . . . . . .  143 

Lepidopsetta bilineata . . . . . . . . . . . . . . . . .  150 
Lestidiops ringens . . . . . . . . . . . . . . . . . . . . .  40 
Leuroglossus stilhius . . . . . . . . . . . . . . . . . . . .  7 
Liparis niucosus . . . . . . . . . . . . . . . . . . . . . .  157 
Loweina rara . . . . . . . . . . . . . . . . . . . . . . . .  121 
Lyopsetta exilis . . . . . . . . . . . . . . . . . . . . . . .  42 
Lythrypnus dalli . . . . . . . . . . . . . . . . . . . . . .  119 
Lythrypnus zebra . . . . . . . . . .  . . . . . . . .  134 
Macrouridae . . . . . . . . . . . . . . . . . . . . . . . . .  133 
Medialuna californiensis . . . . . . . . . . . . . . .  123 
Melaniphaes lugubris . . . . . . . . . . . . . . . . . . .  57 
Melaniphaes parvus . . . . . . . . . . . . . . . . . . .  105 
Merluccius productus . . . . . . . . . . . . . . . . . . .  6 
Microstonza spp . . . . . . . . . . . . . . . . . . . . . . . .  52 
Microstonzus pacijicus . . . . . . . . . . . . . . . . . .  63 
Myctophuni nitidulum . . . . . . . . . . . . . . . . . .  10 
Nannobrachium bristori . . . . . . . . . . . . . . .  151 
Nannobrachiuni hawaiiensis . . . . . . . . . . . .  122 
Nannobruchium regale . . . . . . . . . . . . . . . . .  5 5  
Nannobrachium ritteri . . . . . . . . . . . . . . . . . .  22 
NanAenia candida . . . . . . . . . . . . . . . . . . . . .  62 

. . . . . . . . . . . . . . . . .  16 

Icosteus uen igniut icus . . . . . . . . . . .  
Idiacanthus antrostonius . . . . . . . . .  

Lepidogobius Iepidus . . . . .  . . . . . . . . . . .  91 
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Neoclinus stephensae . . . . . . . . . . . . . . . . . .  147 
Notolychnus valdiviae . . . . . . . . . . . . . . . . . .  83 
Notoscopelus resplendens . . . . . . . . . . . . . . .  69 
Odontopyxis trispinosa . . . . . . . . . . . . . . . .  155 
Oneirodes spp . . . . . . . . . . . . . . . . . . . . . . . .  130 
Ophidion scrippsae .................... 80 
Ophiodon elongatus . . . . . . . . . . . . . . . . . . .  153 
Oxyjulis californica . . . . . . . . . . . . . . . . . . . .  37 
Oxylebius pictus . . . . . . . . . . . . . . . . . . . . . . .  97 
Paralabrax spp . . . . . . . . . . . . . . . . . . . . . . . .  46 
Paralichthys californicus . . . . . . . . . . . . . . . .  47 
Parophrys vetulus . . . . . . . . . . . . . . . . . . . . .  4 1 
Parvilux ingens . . . . . . . . . . . . . . . . . . . . . .  14 1 
Peprilus simillinlus . . . . . . . . . . . . . . . . . . . .  54 
Plectobranchus evides . . . . . . . . . . . . . . . . .  158 
Pleuronichthys coenosus . . . . . . . . . . . . . . . .  99 
Pleuronichthys decurrens . . . . . . . . . . . . .  1 15 
Pleuronichthys ritteri . . . . . . . . . . . . . . . . .  107 
Pleuronichthys verticalis . . . . . . . . . . . . . . .  50 
Poronzitru spp . . . . . . . . . . . . . . . . . . . . . . . . .  75 
Protonzyctophunz crockeri . . . . . . . . . . . . . . .  19 
Psettichthys nielanostictus . . . . . . . . . . . . . .  129 
Rathbunella spp . . . . . . . . . . . . . . . . . . . . . .  103 
Rosenblattichthys volucris . . . . . . . . . . . . . .  106 
Ruscarius creaseri . . . . . . . . . . . . . . . . . . . . .  95 
Sarda chiliensis . . . . . . . . . . . . . . . . . . . . . .  160 
Sardinops sagax larvae . . . . . . . . . . . .  
Sardinops saga,x eggs . . . . . . . . . . . . . . . . . . .  13 
Sciaenidae . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Sconzberjaponicus . . . . . . . . . . . . . . . . . . . . .  25 
Scopelarchus spp . . . . . . . . . . . . . . . . . . . . . .  93 
Scopeloberyx robustus . . . . . . . . . . . . . . . . .  139 
Scopelogadus bispinosus . . . . . . . . . . . . . . . .  7 1 
Scopelosaurus spp . . . . . . .  . . . . . . . . . . .  79 
Scorpaenichthys nlarnzoratus . . . . . . . . . . . .  78 

. . 12 

Sebastes aurora . . . . . . . . . . . . . . . . . . . . . . .  44 
Sebastes diploproa . . . . . . . . . . . . . . . . . . . . .  35 
Sebastes goodei . . . . . . . . . . . . . . . . . . . . . . .  59 
Sebastesjordani . . . . . . . . . . . . . . . . . . . . . . .  14 
Sebastes levis . . . . . . . . . . . . . . . . . . . . . . . . .  89 
Sebastes paucispinis . . . . . . . . . . . . . . . . . . .  26 
Sebastes spp . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Sebastolobus alascanus . . . . . . . . . . . . . . . .  161 
Sebastolobus altivelis . . . . . . . . . . . . . . . . . .  131 
Sebastolobus spp . . . . . . . . . . . . . . . . . . . . . . .  53 
Seniicossyphus pulcher . . . . . . . . . . . . . . . .  101 
Seriola lalandi . . . . . . . . . . . . . . . . . . . . . . .  154 
Seriphus politus . . . . . . . . . . . . . . . . . . . . . . .  60 
Sphyraena argentea . . . . . . . . . . . . . . . . . . . .  49 
Stenobrachius leucopsarus . . . . . . . . . . . . . .  I O  
Sternoptyx spp . . . . . . . . . . . . . . . . . . . . . . . . .  64 
Stonzias atriventer . . . . . . . . . . . . . . . . . . . . .  56 
Synzbolophorus californiensis . . .  . . . . . .  27 
Syniphurus atricaudus . . . . . . . . . . . . . . . . . .  68 
Synodus lucioceps . . . . . . . . . . . . . . . . . . . .  109 
Tactostoma nzacropus . . . . . . . . . . . . . . . . . .  98 
Tarletonbeania crenularis . . . . . . . . . . . . . . .  23 
Tetragonurus cuvieri . . . . . . . . . . . . . . . . . . .  43 
Total fish larvae . . . . . . . . . . . . . . . . . . . . . . . .  2 
Total fish eggs . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Trachipteridae . . . . . . . . . . . . . . . . . . . . . . . .  66 
Trachurus symnzetricus . . . . . . . . . . . . . . . . .  11 
Triphoturus niexicanus . . . . .  . . . . . . . . .  17 
Typhlogobius californiensis . . . . . . . . . . . . .  135 
Vinciguerria lucetia . . . . . . . . . . . . . . . . . . . . .  9 
Vinciguerria poweriae . . . . . . . . . . . . . . . . . .  33 
Xeneretnzus latifrons . . . . . . . . . . . . . . . . . .  152 
Xystreurys liolepis . . . . . . . . . . . . . . . . . . . .  120 
Zaniolepis frenata . . . . . . . . . . . . . . . . . . . .  138 
Zaniolepis latipinnis . . . . . . . . . . . . . . . . . .  1 I O  
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Phylogenetic Index 

Anguilliforines . . . . . . . . . . . . . . . . . . . . . . .  149 
Clupeiforines 

Clupeidae 
Etrunzeus teres . . . . . . . . . . . . . . . . . .  144 
Sardinops sagax larvae . . . . . . . . . . . .  12 
Sardinops sagax eggs . . . . . . . . . . . . .  13 

Eiigraul idae 
Engraulis mordax larvae . . . . . . . . . . . .  4 
Engraulis mordax eggs . . . . . . . . . . . . .  5 

Os in er i form es 
Argenti n idae 

Microstoinatidae 
Argentina sialis . . . . . . . . . . . . . . . . . .  36 

Microstoma spp . . . . . . . . . . . . . .  52 

Bathylagus niilleri . . . . . . . . . . . . . . .  1 12 
Bathylagus ochotensis . . . . . . . . . . . . .  1 6 
Bathylagus pacIficus . . . . . . . . . . . . . .  5 8  
Bathylagus wesethi . . . . . . . . . . . . . . .  18 
Leuroglossus stilbius . . . . . . . . . . . . . . .  7 

Cyclothone acclinidens . . . . . . . . . . . .  8 1 
Cyclothone pseudopallida . . . . . . . . .  1 1 6 
Cyclothone signata . . . . . . . . . . . . . . .  28 

Nunsenia candida . . . . . . . . . . . . . . . .  62 
Bathy lagidae 

Stom i ifortnes 
Gonostomatidae 

Sternoptychidae 
Argyropelecus affinis . . . . . . . . . . . . .  74 
Argyropelecus henzigynznus . . . . . . . .  90 
Argyropelecus lychnus . . . . . . . . . . .  104 
Argyropelecus sladeni . . . . . . . . . . . . .  48 
Danaphos oculatus . . . . . . . . . . . . . . .  5 1 
Sternoptyx spp . . . . . . . . . . . . . . . . . . .  64 

Ichthyococcus irregularis . . . . . . . .  1 18 
Vinciguerria lucetia . . . . . . . . . . . . . . .  9 

Pliosichthyidae 

Vinciguerriu poweriae . . . . . . . . . . . .  33 
Stoiniidae 

Chauliodontinae 

Stotniiiiae 

Melanostomiinae 

Chauliodus niacouni . . . . . . . . . . . . . .  39 

Stoinias atriventer . . . . . . . . . . . . . . . .  56 

BathophilusJlemingi . . . . . . . . . . . . .  108 

Tactostoma mucropw . . . . . . . . . . . . .  98 

Arislostomias scintillans . . . . . . . . . . .  84 

Idiacunthus antrostomus . . . . . . . . . . .  38 

Malacosteinae 

Idiacanthinae 

Aulopiforrnes 
Scopelarchidae 

Benthalbella dentata . . . . . . . . . . . . .  100 
Rosenblattichthys volucris . . . . . . . .  106 
Scopelarchus spp . . . . . . . . . . . . . . . . .  93 

Notosudidae 

Synodoiitidae 

Paralepididae 

Scopelosaurus spp . . . . . . . . . . . . . . . .  79 

Synodus lucioceps . . . . . . . . . . . . . . .  109 

Arctozerius rw.so . . . . . . . . . . . . . . . . .  88 
LeJtidiops ringens . . . . . . . . . . . . . . . .  40 

My c t o ph i for in es 
Myctophidae 

Lampan yct i nae 
Ceratoscopelus townsendi . . . . . . . . . .  20 
Diaphus spp . . . . . . . . . . . . . . . . . . . . .  32 
Lampadena urophaos . . . . .  
Lanipanyetus spp . . . . . . . . . . . . . . . . .  29 
Lampanyctus steinbecki . . . . . . . . . .  143 
Nunnobrachiuni bristori . . . . . . . . . .  151 
Nannobrachiuni hawailensis . . . . . . .  122 
Nannobrachiuni regale . . . . . . . . . . . .  5 5  
Nunnobruchiunz ritteri . . . . . . . . . . . .  22 
Notolychnus valdiviae . . . . . . . . . . . . .  83 
Notoscopelus resplendens . . . . . . . . . .  69 
Parvilux ingens . . . . . . . . . . . . . . . . .  141 
Stenohrachius leucopsarus . . . . . . . . .  10 
Triphoturus nzexicanus . . . . . . . . . . . .  17 

Diogenichthys atlanticus . . . . . . . . . . .  24 
Diogenichthys laternutus . . . . . . . . . .  65 

Hygophum atratuni . . . . . . . . . . . . . .  140 
Hygophum reinhardtii . . . . . . . . . . . . .  67 

Myctophum nitidulum . . . . . . . . . . . . .  70 
Protomyctophum crockeri . . . . . . . . . .  19 
Symholophorus californiensis . . . . . . .  27 

M yctopli i m e  

Electrona risso . . . .  . . . . . . . . . .  77 

Loweina rara . . . . . . . . . . . . . . . . . . .  121 
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Tarletonbeania crenularis . . . . . . . . .  23 
Lampridiformes 

Gadiformes 
Trac h ip ter i dae . . . . . . . . . . . . . . . . . . . . . .  6 6 

Macrouridae . . . . . . . . . . . . . . . . . . . . . .  133 
Merlucciidae 

Merluccius productus . . . . . . . . . . . . . .  6 
Ophidiiformes 

Ophidiidae 
Chilara taylori . . . . . . . . . . . . . . . . . . .  96 
Ophidion scrippsae . . . . . . . . . . . . . . .  80 

Brosmophycis marginata . . . . . . . . . .  87 
Cataetyx rubrirostris . . . . . . . . . . . . .  1 14 

Bythitidae 

Lophiiformes 
Oneirodidae 

Gigantactinidae 
Oneirodes spp . . . . . . . . . . . . . . . . . .  130 

Gigantactis spp . . . . . . . . . . . . . . . . .  127 

Atherinidae . . . . . . . . . . . . . . . . . . . . . . .  113 

Scoin beresocidae 

At her in if or in es 

Beloniformes 

Cololabis saira larvae . . . . . . . . . . . . .  72 
Cololabis saira eggs . . . . . . . . . . . . . .  73 

Stephanoberyciformes 
Melamphaidae 

Melaniphues lugubris . . . . . . . . . . . . .  57 
Ilfelaniphaes parvus . . . . . . . . . . . . .  105 
Poromitra spp . . . . . . . . . . . . . . . . . . .  75 
Scopeloberyx robustus . . . . . . . . . . .  139 
Scopelogadus bispinosus . . . . . . . . . . .  7 1 

Scorpaeiiiformes 
Sebastidae 

Sebastes spp . . . . . . . . . . . . . . . . . . . . . .  8 
Sebastes aurora . . . . . . . . . . . . . . . . . .  44 

Sebastes goodei . . . . . . . . . . . . . . . . . .  59 
Sebastesjordani . . . . . . . . . . . . . . . . .  14 
Sebastes levis . . . . . . . . . . . . . . . . . . . .  89 

Sebastes diploproa . . . . . . . . . . . . . . .  3 5 

Sebastes paucispinis . . . . . . . . . . . . . .  26 
Sebastolobus spp . . . . . . . . . . . . . . . . .  53 
Sebastolobus alascanus . . . . . . . . . . .  16 1 
Sebastolobus altivelis . . . . . . . . . . . .  13 1 

Hexagram m idae 
Ophidion elongatus . . . . . . . . . . . . . .  153 

Oxylebius pictus . . . . . . . . . . . . . . . . .  97 
Zaniolepididae 

Zaniolepis fienata . . . . . . . . . . . . . . .  138 
Zaniolepis latipinnis . . . . . . . . . . . . .  110 

Artedius fenestalis . . . . . . . . . . . . . . .  159 
Artedius harringtoni . . . . . . . . . . . . .  156 
Artedius lateralis . . . . . . . . . . . . . . . .  136 
Chitonotus pugetensis . . . . . . . . . . . .  148 
Icelinus spp . . . . . . . . . . . . . . . . . . . .  145 
Icelinus quadriseriatus . . . . . . . . . . . .  92 
Ruscarius creaseri . . . . . . . . . . . . . . . .  95 
Scorpaenichthys marmoratus . . . . . . .  78 

Odontopyxis trispinosa . . . . . . . . . . .  155 
Xeneretmus IatiJFons . . . . . . . . . . . . .  152 

Liparis mucosus . . . . . . . . . . . . . . . .  157 

Cottidae 

Agoriidae 

Cyclopteridae 

Perciformes 
Percoidei 

Serraii i dae 

Howellidae 

Carangidae 

Paralabrax spp . . . . . . . . . . . . . . . . . . .  46 

Howella spp . . . . . . . . . . . . . . . . . . . .  111 

Seriola lalandi . . . . . . . . . . . . . . . . . .  154 
Trachurus symmetricus . . . . . . . . . . . .  11 

Brain i dae 
Branza japonica . . . . . . . . . . . . . . . . .  125 

Haemulidae . . . . . . . . . . . . . . . . . . . . . . .  124 
Sciaeiiidae . . . . . . . . . . . . . . . . . . . . . . . . .  15 

Genyonenzus lineatus . . . . . . . . . . . . .  30 
Seriphus politus . . . . . . . . . . . . . . . . . .  60 

Girella nigricans . . . . . . . . . . . . . . . .  126 
Medialuna calijorniensis . . . . . . . . .  123 

Kyphosidae 

Labroidei 
Pomacentridae 

Chronzis punctipinnis . . . . . . . . . . . . .  45 
Hypsypops rubicundus . . . . . . . . . . . .  82 

Halichoeres sernicinctus . . . . . . . . . .  142 
Oxyjulis calijornica . . . . . . . . . . . . . . .  37 
Seniicossyphus pulcher . . . . . . . . . . .  101 

Labridae 

Zoarcoidei 
Bathymasteridae 
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Rathbunella spp . . . . . . . . . . . . . . . . .  103 

Plectobranchus evides . . . . . . . . . . . .  158 
Stichaeidae 

Trachinoidei 
Chiasmodontidae 

Chiasmodon niger . . . . . . . . . . . . . . . .  86 
B 1 en t i  i o i d e i 

Labrisornidae 

Chaeiiopsidae 

B lenn i i dae 

Cryptotrema corallinum . . . . . . . . . .  128 

Neoclinus stephensae . . . . . . . . . . . . .  147 

Hypsoblennius gentilis . . . . . . . . . . .  146 
Hypsoblennius jenkinsi . . . . . . . . . . . .  76 

Icosteoidei 
Icosteidae 

Icosteus aenigmaticus . . . . . . . . . . . .  1 3 7 
Gobioidei 

Gobi idae 
Coryphopterus nicholsii . . . . . . . . . . .  6 1 
Lepidogobius Iepidus . . . . . . . . . . . . .  9 1 
Lythrypnus dalli . . . . . . . . . . . . . . . .  1 19 
Lythrypnus zebra . . . . . . . . . . . . . . . .  134 
Typhlogobius californiensis . . . . . . .  135 

Sphyraenoidei 
Sphyraenidae 

Sphyraenu argentea . . . . . . . . . . . . . .  49 
Scoinbroidei 

S co 111 b r id ae 
Sarda chiliensis . . . . . . . . . . . . . . . . .  160 
Sconiber japonicus . . . . . . . . . . . . . . .  25 

Strornateoidei 
Centrolophidae 

Tetragoiiuridae 

Stromateidae 

Pleuronectiformes 
Paralichthyidae 

Icichthys lockingtoni . . . . . . . . . . . . . .  34 

Tetragonurus cuvieri . . . . . . . . . . . . . .  43 

Peprilus siniillimus . . . . . . . . . . . . . . .  54 

Citharichthys sordidus . . . . . . . . . . . .  31 
Citharichthys stignmeus . . . . . . . . . . .  21 
Citharichthys xanthostigniu . . . . . . .  117 
Hippoglossina stomata . . . . . . . . . . . .  85 
Pavulichthys californicus . . . . . . . . . .  47 
Xystreurys liolepis . . . . . . . . . . . . . . .  120 

Glyptocephalus zachirus . . . . . . . . . . .  94 
Hypsopsetta guttulata 
Lepidopsetta bilineata . . . . . . . . . . . .  150 
Ljjopsetta exilis . . . . . . . . . . . . . . . . . .  42 
Microstomus pacijkus . . . . . . . . . . . .  63 
Purciphrys vetulus . . . . . . . . . . . . . . . .  41 
Pleuronichthys coenosis . . . . . . . . . . .  99 
Pleuronichthys decurrens . . . . . . . . .  115 
Pleuronichthys ritteri . . . . . . . . . . . .  107 
Pleuronichthys verticalis . . . . . . . . . .  50 
Psettichthys melanostictus . . . . . . . .  129 

Syniphurus utricaudus . . . . . . . . . . . . .  68 
Total fish larvae . . . . . . . . . . . . . . . . . . . . . . . .  2 
Total fish eggs . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Pleuronectidae 

Cynoglossidae 

166 
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These maps a re  designed to show essential details of the area most 
intensively studied by the California Cooperative Oceanic Fisheries 
Investigations. This is approximately the same area 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 re  shown. They a r e  120 milas apart. Additional lines a re  uti- 
lized as  needed and can be as  closely spaced as  12  miles apart and 
still 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 as  4 miles apart as  needed. An example of the usual identifica- 
tion is 120.65. This station is  on line 120, 20 nautical miles south- 
west of station 60. 

The projection of the front cover is  Lambert's Azimuthal Equal 
Area Projection. The detail maps a re  a Mercator projection. 

3. / 
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