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Ichthyoplankton off Washington, Oregon, and Northern California 

April - May 1980 

By Arthur W. Kendall, Jr., and Jay Clark 

INTRODUCTION 

This report describes the first in a series of cooperative U.S.-U.S.S.R. 

ichthyoplankton surveys conducted off the U.S. west coast from 48°-40oN. 

These surveys are designed to determine seasonal and spatial distribution of 

ichthyoplankton as background information for more detailed studies on early 

life history of fishes of the area. It is planned to conduct two such surveys 

each year, at different times of the year, so that after several years the 

complete annual cycle of fish egg and larval occurrence will be documented. 

These will be the first large-scale ichthyoplankton surveys of the area to 

sample all seasons. Results from these surveys eventually will be compared to 

those of the CalCOFI program off California and Baja California to the south, 

and to several smaller-scale surveys conducted previously off Washington and 

Oregon. In the meantime, we plan to present a data report such as this for 

each cruise, as soon as feasible. 

METHODS AND MATERIALS 

A grid of 125 stations laid out off the Washington, Oregon, and northern 

California coasts extended from 3 miles (5.6 km) to 200 miles (370 km) from 

shore (Figure 1). Stations were more closely spaced near shore than off shore. 

The Soviet research vessel TIKHOOKAENSKIY with Dr. M. Stepanenko serving as 

chief scientist occupied these stations basically from north to south from 20 

April to 15 May 1980. At each station hydrographic casts at standard depths 

(0, 10, 20, 30, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600 m) were made as 

water depth permitted. Temperature, salinity, oxygen, phosphate, and silicate 
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determinations were made aboard ship with these samples. Results of these 

measurements will be reported elsewhere. Paired neuston tows using 0.3 m 

high by 0.5 m wide Sameoto samplers (Sameoto and Jaroszynski 1969) with 0.505 

mm mesh nets were made at 2.0 knots (1.03 m/sec) for 10 min at each station. A 

standard MARMAP bongo tow (Smith and Richardson 1977) with 60 cm, 0.505 mm 

mesh nets was made with a maximum of 300 m of wire out at each station. Flow­

meters in the mouths of the nets were used to determine the volume of water 

filtered by each net. The Soviets retained one of the paired neuston and 

bongo samples, while the Americans retained the other. The American samples 

were processed by the Polish Plankton Sorting Center in Szczecin, Poland, 

where displacement plankton volumes were determined (for bongo samples) and 

all fish eggs and larvae removed. The fish eggs were counted; the larvae were 

identified, counted and measured. Fish eggs were later identified and counted 

by Ann C. Matarese at NWAFC. Identifications were made to the lowest taxo­

nomic level possible, and in some cases "types" of unidentified eggs or larvae 

were established, in hopes that with further study their identity could be 

established. Beverly Vinter at NWAFC checked larval identifications. Counts 

of fish eggs and larvae in the samples were converted to numbers per 10 m2 of 

surface area for the bongo samples and numbers per 1,000 m3 for the neuston 

samples. The log of the number of eggs or larvae in the survey area is based 

on the Sette and Ahlstrom census as used by Richardson (1981). 

RESULTS 

The station pattern (Figure 1) was occupied as planned (the Soviets added 

14 stations south of 40 0 N which they processed). Data associated with these 

stations are listed in Table 1. A summary of the catches of fish eggs and 

larvae are presented in Tables 2 and 3. Totals of 26 taxa of eggs and 65 taxa 
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of larvae were found. Figures 2-5 illustrate the rank abundances of egg and 

larval catches in bongo and neuston tows for the cruise using several measures 

of abundance. Figures 6-23 show the geographic distribution, abundance at 

each station, and length frequencies of larvae of the more abundant taxa. 

Results of recurrent group analysis of eggs and larvae from neuston samples 

are shown in Figure 24, and from bongo samples in Figure 25. 

Relative Abundances 

The rank order of abundance among the taxa depends on the measure of 

abundance examined. Four measures of abundance for each net were used: total 

numbers caught, percent occurrence, log of number in survey area, and mean 

number per 1,000 m3 (for neuston) and mean number per 10 m2 (for bongo). 

In the neuston net, egg catches were dominated by Bothidae, Engraulis 

mordax, Microstomus pacificus, and Trachypterus altivelis, depending on the 

measurement used (Figure 2). In the bongo net, eggs of Myctophidae were most 

abundant according to two measurements, and Bothidae and Lyopsetta exilis 

according to the other two (Figure 4). 

Larval catches in the neuston net were dominated by Anoplopoma fimbria 

according to three measurements, and by Hemilepidotus spino sus based on the 

other (Figure 3). Engraulis mordax, Scorpaenichthys marmoratus, Sebastes sp., 

and Cololabis saira were also abundant members of the neuston community. In 

the bongo net, Stenobrachius leucopsarus larvae dominated the catches based on 

all four measurements (Figure 5). Also abundant were Osmeridae, Bathylagus 

ochotensis, Diaphus theta, and Sebastes sp. larvae. 

Distributions 

While this is not intended to be a definitive report on these data, cer­

tain outstanding features of distribution of the more abundant taxa will be 

mentioned. 
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Engraulis mordax (Figure 6) - Eggs of the northern anchovy, representing 

the spawning products of the northern subpopulation were collected in neuston 

tows mainly near the Oregon coast, presumably in waters of the Columbia River 

Plume. Other studies have analysed data on eggs and larvae of this subpopula­

tion, which were collected in summer to determine spawning biomass (Richardson 

1981) and larval growth rates (Methot 1981). We collected these eggs near the 

end of April, 6 wk before the beginning date of the spawning season used by 

Richardson (1981). It is not known whether anchovies started spawning earlier 

than normal in 1980 or what triggers the onset of spawning in this subpopula-

tion. 

Osmeridae (Figure 7) - Small unidentified smelt larvae ranging from 4.0-

15.2 mm SL were taken in bongo tows near shore mainly in the northern half of 

the survey area. Osmerid larvae dominated the nearshore assemblage in late 

spring-early summer off Yaquina Bay, Oregon, as reported by Richardson and 

Pearcy (1977). 

Bathylagus ochotensis (Figure 8) - Larvae of this deep-sea smelt were 

widely distributed off shore in bongo tows, occurring at 50% of the stations 

sampled. Their lengths ranged from 4.6-26.7 (x = 9.9) mm SL. 

Myctophidae (Figure 9) - Unidentified eggs of lanternfishes were collected 

in bongo tows in offshore waters mainly in the southern two-thirds of the 

survey area. These eggs are small (0.75-0.85 mm diameter) and appear fragile, 

so many more may have been caught but ruptured or squeezed through the 0.505 

mm mesh of the net. 

Stenobrachius leucopsarus (Figure 10) - These larvae occurred in bongo 

catches at 74% of the stations sampled. They were abundant throughout the 

survey area and ranged in size from 2.5-9.0 (x = 5.8) mm SL. They also 

dominated the myctophid larval fauna off Oregon in winter-spring, as reported 
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by Richardson et ale (1980) and off 51 o -42°N in April-May, as reported by 

Waldron (1972). 

Cololabis saira (Figure 11) - Saury larvae occurred off shore in neuston 

tows in the southern part of the survey area. They had a wide range of lengths 

from 5.6-56.0 (x = 11.7) mm SL. They were also quite abundant in the neuston 

collections from May 1972 reported by Ahlstrom and Stevens (1977), but their 

area of abundance was mainly south of that observed in the present study. 

Icichthys lockingtoni (Figure 12) - Eggs of medusafish were widely dis­

tributed, but in rather low abundance in neuston collections. Young of this 

species occur widely in the northern two-thirds of the CalCOFI area (Ahlstrom 

et ale 1976), but have only been reported from off Oregon or Washington by 

Waldron (1972) as four specimens of questioned identity. 

Sebastes sp. (Figures 13 and 14) - Rockfish larvae were abundant in both 

neuston and bongo catches. No attempt was made to identify the species caught. 

In neuston tows they were not found as far off shore as in bongo tows. In 

both nets they occurred throughout the north-south extent of the survey area. 

In the neuston net they were considerably larger than in the bongo net (x 

neuston = 20.9, x bongo = 5.9 mm SL), a result similar to that found by Ahlstrom 

and Stevens (1977). 

Anoplopoma fimbria (Figure 15) - Sablefish larvae were widely distributed 

in neuston catches. Their pattern of distribution and abundance was quite 

patchy. They ranged in length from 6.3-37.0 (x 14.2) mm SL. Ahlstrom and 

Stevens (1977) indicated a similar pattern of patchy distribution in their 

collections. 

Hemilepidotus spinosus (Figure 16) - Larvae of the brown Irish lord were 

collected in the neuston net, mainly just off the continental shelf. They 

ranged from 3.1-30.6 (x = 15.8) mm SL. 
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Scorpaenichthys marmoratus (Figure 17) - Cabezon larvae occurred widely, 

but rather near shore in neuston collections. They ranged from 4.1-35.0 (x = 

8.7) mm SL. 

Bothidae (Figure 18 and 19) - Eggs of unidentified lefteye flounders 

(probably mainly Citharichthys sp.) were found near shore in the northern 

half of the survey area in both neuston and bongo catches. 

Lyopsetta exilis (Figures 20-22) - Eggs and larvae of slender sole were 

collected near shore. in the neuston net, eggs were collected mainly in the 

southern half of the survey area, while in the bongo net they occurred all 

along the coast. The larvae, in bongo catches, seemed to be concentrated off 

Oregon, and ranged from 2.9-16.0 (x = 7.0) mm SL. This pattern of occurrence 

may indicate that 1) spawning progresses northward with the season and 2) the 

eggs rise toward the surface as they develop. The larvae were frequently part 

of the offshore assemblage off Oregon in March-April, as reported by Richardson 

et ale (1980). 

Microstomus pacificus (Figure 23) - Dover sole eggs were collected in 

neuston tows all along the coast, mainly just off the continental shelf. They 

were further off shore than slender sole eggs or larvae. 

Community Structure 

Recurrent group analysis at a 0.4 affinity level of neuston catches 

showed three independent groups (Figure 24). Each group had complex relations 

of association among its members. The groups were basically aligned in an 

offshore-onshore pattern. The offshore group contained the most species and 

included larvae of Anoplopoma fimbria, Sebastes sp., Hemlepidotus spinosus, 

and Scorpaenichthys marmoratus. Eggs of Microstomus pacificus, Icichthys 
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lockingtoni, and Trachypterus altivelis were also part of this group. A near­

shore group that was found mainly off Oregon included eggs of a number of 

flatfish and Engraulis mordax. A group of larvae closely associated with the 

coast included Ammodytes hexapterus, Ophiodon elongatus, and Parophrys vetulus. 

In bongo catches an even more complex pattern emerged (Figure 25). It 

basically broke down into two groups--an offshore group with many mesopelagic 

members and a nearshore group that was heavily represented by flatfish eggs 

and larvae. Within this pattern a variety of species associations exist. In 

the offshore group Stenobrachius leucopsarus larvae had the greatest number of 

affinities, and in the nearshore group Psettichthys melanostictus eggs and 

larvae had the greatest number of affinities. 
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BON60 !:il AT! ON5 NEliS10N STAlIONS 

f'OSIlION OAl[ STANDARD HAUL FACTORS • STANDARD HAUL fACTORS * 
STA1ION LAT. LONO. YYfIIIDD AREA TIllE " S Il"l A 8 

N. II. KII2 GilT Gill 

6001A 48 0,0 124 49.2 BO 42U 761- 1844 4.624 17.9B6 IB21 0.033 21. 936 
6002A 48 0.0 125 11. 2 BO 420 967. 2115 5.601 4.198 2115 0.027 18.260 
6003A 48 0.0 125 34.0 80 421 1395. 110 5.626 3.610 140 0.026 17.560 
6004A 48 o ~ ." 125 55.::' 80 421 2153. 655 7.777 3.524 6~,5 0.025 16.94~ 
6005A 48 0.0 126 11 .5 80 421 3780. 1250 7.147 3.361 1230 0.0211 18.942 
6006A 47 40.0 125 15.8 80 423 1561. 1447 8.454 3.842 1432 0.024 16.159 
0007A 47 39.5 124 56.0 80 423 996. IH5 Ilo 086 7.402 1705 0.024 16.073 
6008A 47 40.0 124 33.5 80 423 719. 2304 5.211 18.023 2250 0.025 16.418 
6009A 47 20.0 124 25.0 80 424 738. 148 3.319 23.571 130 0.025 16.401 
GOI0A 47 20.0 124 46.0 80 424 1071. 420 1.064 5.050 400 0.026 1"7.458 
6011A 47 20.0 125 13.0 80 424 1463. 730 8.057 3.560 715 0.028 18.4611 
G012A 47 20.0 125 45.2 80 423 3698. 1120 9.777 4.001 1050 0.024 16.110 
6013A 47 20.0 126 43.0 80 423 5622. 540 7.849 3.700 527 0.030 20.277 
G014A H 20.0 127 40.0 90 421 5236. 2250 8.408 3.972 2207 0.024 15.984 
G015A 47 0.0 124 59.6 90 424 1767. 1105 9.342 3.790 1045 0.026 17.239 
6016A 46 59.8 124 38.0 80 424 924. 1716 7.610 9.692 1 700 0.031 20 . 334 
G017A 47 0.5 124 16.1 90 424 650. 1940 5.558 24.380 1921 0.025 16.899 
G018A 46 40.0 124 14.0 80 424 190. 2235 7.084 17.474 2220 0.025 16.335 
G019A 46 40.0 124 36.0 80 425 1019. 400 7.722 6.877 340 0.025 16.997 
G020A 46 40.0 124 57.0 80 425 1789. 740 7.495 3.493 705 0.028 18.623 
G021A 46 40.0 125 ~0.3 80 422 5~42. 2255 B.293 3.819 2237 0.023 15.095 
6022A 46 40.0 126 59.0 90 422 544B. 1730 B.418 3.884 1"120 0.025 16.7B6 
6023A 46 40.0 12'7 49.B 80 422 4997. 1216 9.149 4.1B7 1125 0.032 21.139 
602411 46 40.3 12B 46.0 90 422 4745. 650 7.703 3.619 611 0.027 17.725 
6025A 46 20.0 124 52.7 80 425 1974. 1246 B.212 3.685 1241 0.025 16.708 
G026A H 20.0 124 31.0 80 425 98~. 1555 8.309 6.621 15itO 0.027 IB.013 
G027A 46 20.5 124 9.5 80 425 656. 1945 4.499 24.739 1930 0.027 IB.246 
6029A 46 0.0 124 3.1 BO 425 696. 2320 7.459 15.405 2306 U.026 17.306 
6029A 46 0.0 124 25.0 80 426 963. 205 7.541 5.758 150 0.026 17.569 
G030A 46 0.0 124 46.0 BO 426 1930. 500 7.569 3.510 439 0.027 IB.047 
6031A 46 0.0 125 42.0 90 426 5041. 1355 7.527 3.561 1342 0,027 17.727 
G032A 46 0.0 126 39.0 80 426 5394, 1930 B.333 3.868 1909 0.026 17.605 
6033A 46 0.0 127 35.0 80 427 5204. 30 7.071 3.372 23 1l.025 16.460 
G034A 46 0.0 12B 31.0 BO 427 5637. 715 8.254 3.726 700 0.027 17.683 
G035A 45 40.0 124 39.0 80 42B 1660. 1215 8.257 3.740 1200 0.024 16.291 
6036A 45 40.0 124 22.7 90 42B 870. 1435 8.138 5.565 1420 0.027 17.936 
6037A 4:5 40.0 124 1.8 80 42B 568. 164B 7.877 13.911 1637 0.030 20.060 
G038A 4~ 19.1 124 5.0 BO 429 655. 445 B.57B 10.BI0 430 0.026 17.150 
G039A 45 20.0 124 26.0 80 429 1057. 725 7.767 3.613 705 0.029 19.125 
G040A 45 20.5 124 47.0 80 429 1971. 1040 7.B12 3.608 1025 0.02B 18.667 
6041A 4:5 20.0 125 43.0 90 42B 4993. 615 7.840 3.SH 555 0.026 17.636 
6042A 45 20.0 126 39.0 80 42B 5360. 110 7.731 3.633 50 0.025 16.424 
GOUA 45 20.0 127 36.0 80 427 5914. 2028 7.237 3.400 2010 0.02:5 16.740 
G044A 45 IB.3 129 50.0 BO 427 6226. 1355 8.066 3.960 1340 0.023 15.579 
6045A 45 0.0 124 47.8 80 429 1915. 1335 7.500 3.639 1320 0.030 20.064 
60461'1 4:5 0.0 124 26.0 80 429 1009. 1550 7.985 3.764 1535 0.030 20.131 
G047A 44 59.8 124 5.2 BO 429 636. IB05 'l. '194 II. 089 17~0 0.030 19.705 
6048A 44 40.1 124 10.0 80 430 657. 105 6.878 13.587 48 0.025 16.650 
G0491> 44 40.0 124 31.0 BO 430 915. 330 7.224 5.420 400 0,024 15.821 
6050A 44 40.5 124 52.0 80 430 1772. 950 7.987 3.618 905 0.027 17.765 
G051A 44 40.0 125 46.8 80 430 5234. 1435 B.5"13 3.870 1428 0 .OL4 15. / 54 
G052A 44 40.0 126 43.0 80 430 5509. 2030 8.338 3.779 2015 0.027 IB.226 
G053A 44 40.0 127 40.0 90 5 1 5277. 0 7.462 3.502 140 O.O2~ 16.959 
G054A 44 40.0 128 34.0 80 5 1 5495. 715 I!. 036 3.683 100 1l.03IJ 19.709 
G05:,A 44 20.0 124 52.0 80 :; 2 230~. ~(J55 6.979 3.319 :?O3~, 0.026 17,n4 
G056A 44 20.0 124 31.0 80 :; 3 979. 220 5.527 7.458 2110 0.030 21l.1J64 
6057A 44 20.0 124 11.0 BO 5 3 572. 415 5 .530 14.201 4UO 0.022 14.747 
605BA 44 0.5 124 13.0 80 5 3 579. 700 7.802 10.990 640 0.U 2 4 15.677 
&059A 44 0.0 124 32 , B BO 5 3 1018. 952 7.B46 6.~17 940 0.026 17.290 
G060A 43 51.2 124 52.0 BO 5 2 1663. 1300 7 .075 3.701 1245 0.023 15.376 
G061A 44 0.0 125 4B.0 80 5 2 5 ~)~8 • 730 7.717 3.611 700 0.029 18.B79 
60621'1 44 u.o 126 45.0 80 5 5525. 120 'l.684 3.651 50 0.027 IB.I07 
&063A 4J 56.2 In 40.0 90 5 531B. 2030 8, ;' 61 3.701 2015 o. O:'~, 16.967 

Table l.--Data associated with bongo and neuston tows during cruise lTKBO, 
April-May 1980. 
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BONGO SfAl IONS NEUS10N !>lATIONS 

POSITION DATE SrANDARD HAUL FACTORS' STANDARD HAUL fACTORS ~ 
STATION LAT. LONG. YVIIIIDD AREA TIllE A B TIllE A • N. W. KI12 GilT GIn 

G06~A H 0.0 128 3:5.0 80 5 1 51H. 12:50 7.~26 3.600 1235 0.027 18.03~ 

006:5A ~3 ~O.O 12~ 57.0 80 :5 3 1361. 13~0 7.301 3.~80 1322 0.028 18.927 
G066A 43 ~O.O 12~ 33.0 80 5 3 915. 165:5 7.84:5 3.607 1640 0.028 18.He 
G067A ~3 39.0 124 17.0 80 5 3 409. 1922 7.699 8.587 1907 0.026 17.374 
G068A 43 20.0 124 28.0 80 5 4 664. 15 7.151 10.488 23:50 H 0.025 16.483 
G069A 43 20.0 124 49.0 80 5 ~ 952. 31S 7.780 3.662 200 0.024 16.244 
G070A 43 20.0 12:5 9.0 BO 5 ~ 1228. 6:50 7.82~ 3.635 630 0.025 16.388 
G071A ~3 20.0 12~ 33.0 80 5 " 3B39. 112D 8.298 3.852 1106 0.031 20.724 
G072A 43 20.0 126 40.0 80 5 4 5086. 1630 7.704 3.551 1623 0.029 19.249 
G073A H 20.0 127 34.0 80 5 ~ :5082. 2230 7.943 3.674 2200 0.027 17.914 
!l074A 43 20.0 128 38.0 80 :5 :5 5503. 400 7.906 3.683 330 0.024 15.858 
6075A 42 ~6.0 125 8.0 80 5 6 1324. 440 7.933 3.692 HO 0.028 18.867 
G076A 43 0.0 124 :52.0 80 5 6 926. 715 8.037 3.635 700 0.027 17.896 
6077A 43 0.0 124 32.0 80 5 6 546. 1220 7.905 10.235 1207 0.025 16.823 
G078A ~2 39.7 124 33.0 80 :5 6 606. 1940 7.607 9.458 1927 0.026 17.007 
G079A 42 ~O.O 124 53.0 BO 5 7 991. 800 7.217 3.363 740 0.028 18.623 
O080A 42 40.0 125 13.0 80 5 7 1242. 11111 7.964 3.687 1055 0.026 17.29B 
G081A 42 40.0 12:5 ~B.O 80 :; 6 ~~51. 110 7.687 3.595 200 0.026 17.201 
G082A ~2 ~8.0 126 42.5 80 5 :I 4299. 1925 7.440 3.464 1910 0.02:5 16.492 
G083A ~2 :52.0 127 13.5 80 5 5 4733. 1520 8.~10 3.868 1:503 0.032 21. 633 
G08"A 42 40.0 1211 29.0 80 5 5 6700. 910 8.":54 3.789 8:1:1 0.032 21.081 
G085A "2 20.0 125 12.3 BO 5 7 1864. 141B 7.110 3.~61 1405 0.030 19.950 
G086A 42 20.0 124 52.0 80 5 7 1029. 1725 8.931 4.013 1635 0.025 16.38B 
G087A "2 20.0 12~ 32.0 80 5 7 65:5. 2020 7.229 6.730 2010 0.026 17.110 
G088A 41 :19.8 124 22.0 80 :5 8 654. 520 :5.819 12.543 :500 0.016 10.954 
O089A 42 0.0 12~ 42.0 80 5 8 1033. 821 7.994 3.6B5 810 0.026 17.340 
G090A 42 0.0 125 2.0 80 :5 8 1794. 1200 7.918 3.712 1145 0.025 16.921 
G091A 42 0.0 125 :1:5.0 80 :5 8 :52:5:1. 1720 8.242 3.731 1705 0.025 16.748 
6092A "2 0.0 126 47.0 80 :I 8 6691. 2230 8.498 3.830 2215 0.020 13.180 
G093A 42 0.0 127 38.0 80 :5 'il 60H. 340 7.298 3.420 320 0.026 17.299 
6094A 42 0.0 128 31.0 80 :5 9 4494. 102:5 7.700 3.:58< 1000 0.029 19.06~ 
G095A H 40.0 124 59.0 80 511 1991. 0 7.100 3.3:17 2340 ** 0.025 16.697 
6096A 41 40.2 12" 33.0 80 511 1104. 230 6.:579 3.183 210 0.028 18.619 
G097A H 40.0 124 14.0 80 511 528. 4:50 7.962 18.730 435 0.021 H.323 
G098A 41 20.0 12" 15.0 80 511 769. 815 7.430 9.480 758 0.023 15.587 
G099A 41 20.0 124 35.0 80 510 946. 1733 7.697 3.525 1720 0.027 17.837 
GI00A 41 20.3 124 :54.0 80 510 1818. 2045 7.289 3.378 2030 0.030 20.0~9 
GIOIA 41 20.0 12:5 48.0 80 510 :5169. 73:1 7.:526 3.436 71:5 0.029 19.317 
6102A 41 4.0 126 32.0 80 510 4:546. 200 7.347 3.486 145 0.028 18.985 
o103A 41 20.0 127 25.0 80 :5 9 :542:5. 2130 7.688 3.484 2115 0.027 19.256 
GI04A 41 20.0 128 15.0 80 5 9 5054. 1610 7.725 3.561 1555 0.029 19.212 
GI05A 41 0.0 124 :51.0 80 511 1813. 1238 7.949 3.599 1226 0.030 20.324 
6106A 41 0.0 124 32.2 80 511 964. 1458 8.111 3.741 1446 0.030 19.777 
GI07A 41 0.0 124 15.0 80 511 588. 2220 7.476 10.451 2200 0.029 19.033 
O108A 40 40.0 124 23.0 80 512 621. 140 '.773 26.764 140 0.023 15.574 
GI09A 40 40.0 124 43.0 80 :512 98~. 450 1.419 3.881 435 0.026 17.285 
6110A 40 40.0 125 2.0 80 512 2034. 805 8.478 3.873 740 0.024 15.836 
o111A' 40 40.0 125 54.7 80 512 4863. 1316 8.144 3.793 1302 0.023 15.605 
G112A 40 40.0 126 44.0 80 512 4406. 1845 7.903 3.643 1830 0.025 16.380 
G113A 40 40.0 127 36.0 80 :513 :1321. 4:1 7.436 3.514 28 0.029 19.141 
6114A 40 40.0 128 28.0 80 513 4871. :545 7.477 3.511 '525 0.023 15.403 
Gll:5A ~O 20.0 12:5 6.0 80 514 218:1. 143:1 7.658 3.587 1424 0.027 17.777 
G116A 40 20.0 124 SS.5 80 514 931. 1746 8.127 3.720 1708 0.026 17.306 
G117A 40 19.:1 124 27.0 80 515 866. 21:1 6.171 3.197 155 0.022 14.462 
6118A 40 0.0 124 11.0 80 515 652. 1338 8.100 3.786 1323 0.026 17.454 
6119A 40 0.0 124 29.0 80 :11:1 949. 1045 7.274 3.445 1030 0.021 18.21J 
6120A 40 0.5 124 48.0 80 51~ 868. 655 6.765 3.288 635 0.025 16.734 
G121A 40 0.0 125 0.2 80 :514 1740. 1005 8.307 3.747 950 0.028 18.699 
G122A 40 0.0 126 10.0 80 514 51B3. 435 7.162 3.373 420 0.025 16.372 
G123A 40 0.0 127 1.0 80 513 5065. 2030 7.892 3.641 2010 0.029 18.715 
G124A 40 0.0 127 52.0 aD 513 5602. 1605 B.386 3.797 15:50 0.028 18.495 
6125A 40 0.0 128 44.0 80 513 4628. 1120 8.457 3.823 110:5 0.032 21.509 

* ~~~T~0~~~R~~C~~~6~0~01~~~T~ PER 10M2 , "8" CONVERTS CATCH JO CATCH PER IIlU()M:\ (SET 

~* DATE fOR NEUSTON lOW 1 DAY PREVIOUS TO THAl SHOWN. 

Table 1 (Continued) 
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STAGE: EGG 
NEUSTON BONGO 

OCCUR. LOG NO. OCCUR. LOG NO. 
% IN AREA % IN AREA 

SPECIES 
UNIDENTIFIED 3.20 7.5989 10.40 10.8996 
TELEOST TYPE A 5.60 7.9103 
TELEOST TYPE C 0.80 9.1621 
DISINTEGRATED 1.60 7.2397 1.60 9.7738 
ENGRAULIS MORDAX 6.40 9.0336 10.40 11.2971 
ARGENTINIDAE 3.20 10.0635 
BATHYLAG IDAE 24.80 11.1776 
BATHYLAGUS OCHOTENSIS 12.80 11.2479 
CHAULIODUS MACOUNI 8.00 8.1518 16.00 10.9931 
MYCTOPHIDAE 0.80 6.4252 20.80 12.8463 
COLOLABIS SAIRA 1.60 7.2511 4.00 10.2437 
TRACHYPTERUS ALTIVELIS 32.80 8.8982 27.20 11.1032 
ICOSTEUS AENIGMATICUS 9.60 8.5173 22.40 11.1l04 
ICICHTHYS LOCKINGTONI 32.00 9.1080 20.00 1l.0585 
TETRAGONURUS CUVIERI 1.60 6.7854 2.40 10.1562 
BOTHIDAE 22.40 9.3209 20.80 11. 4264 
CITHARICHTHYS SP. 7.20 7.8843 3.20 9.6984 
PLEURONECTIDAE 13.60 8.721l 15.20 11.1703 
GLYPTOCEPHALUS ZACHIRUS 16.00 8.6560 20.00 10.5977 
HIPPOGLOSSOIDES ELASSODON 1.60 6.9053 1.60 9.2564 
ISOPSETTA ISOLEPIS 4.00 7.2399 3.20 10.1933 
LYOPSETTA EXILIS 13.60 8.1777 38.40 11.6110 
MICROSTOMUS PACIFICUS 25.60 9.4599 23.20 10.8773 
PLATICHTHYS STELLATUS 2.40 7.1637 1.60 9.5910 
PLEURONICHTHYS COENOSUS 1.60 6.7099 0.80 8.4999 
PLEURONICHTHYS DECURRENS 0.80 6.1390 
PSETTICHTHYS MELANOSTICTUS 7.20 7.6005 5.60 9.8201 

Table 2.--Fish eggs collected in bongo and neuston tows during cruise lTKBO, 
April-May 1980. 
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STAGE: LARVAE 
NEUSTON BONGO 

OCCUR. LOG NO. OCCUR. LOG NO. 
% IN AREA % IN AREA 

SPECIES 
UNIDENTIF lED 12.00 10.8719 
DIS INTEGRATED 2.40 7.3433 11.20 10.5885 
ENGRAULIS MORDAX 0.80 6.9470 
OSMERIDAE 8.80 10.8486 
NANSENIA CANDIDA 0.80 7.1628 4.80 10.4584 
ARGENTINA SIALIS 0.80 9.6366 
BATHYLAGUS OCHOTENSIS 1.60 7.2449 49.60 11.8050 
BATHYLAGUS PACIFICUS 12.80 10.8505 
CYCLOTHONE SP. 0.80 8.7277 
ARGYROPELECUS SP. 0.80 9.8402 
CHAULIODUS MACOUNI 17.60 10.8795 
MYCTOPHIDAE 6.40 11.3501 
DIAPHUS THETA 9.60 11.6741 
LAMPANYCTUS SP. 5.60 10.5664 
LAMPANYCTUS RITTERI 4.00 10.3235 
STENOBRACHIUS SP. 0.80 9.6719 
STENOBRACHIUS LEUCOPSARUS 3.20 7.7725 74.40 12.5679 
SYMBOLOPHORUS CALIFORNIENSE 0.80 7.3261 1.60 9.8986 
TARLETONBEANIA CRENULARIS 12.80 10.7618 
PROTOMYCTOPHUM CROCKERI 24.00 11.2627 
PROTOMYCTOPHUM THOMPSONI 9.60 10.8689 
NOTOLEPIS RISSOI 0.80 9.5926 
LESTIDIOPS RINGENS 4.80 10.5070 
GADUS MACROCEPHALUS 0.80 8.6430 
MICROGADUS PROXIMUS 8.00 10.2207 
THERAGRA CHALCOGRAMMA 0.80 8.7480 
COLOLABIS SAIRA 20.80 9.2262 
TRACHYPTERUS ALTIVELIS 0.80 9.6428 
MELAMPHAEIDAE 5.60 10.5822 
SCORPAENIDAE 1.60 8.8674 
SEBASTES SP. 23.20 9.3014 37.60 11. 5381 
SEBASTES PAUCISPINUS 0.80 9.6614 
SEBASTOLOBUS SP. 4.80 10.4420 
ANOPLOPOMA FIMBRIA 44.00 9.7089 
HEXAGRAMMOS DECAGRAMMUS 18.40 8.2576 
HEXAGRAMMOS LAGOCEPHALUS 2.40 7.6311 
OPHIODON ELONGATUS 7.20 8.0326 
COTTIDAE 0.80 8.4999 
ARTEDIUS 1 1.60 6.9741 3.20 9.6586 
HEMILEPIDOTUS HEMILEPIDOTUS 6.40 8.0522 
HEMILEPIDOTUS SPINOSUS 18.40 9.3905 1.60 9.6613 
ICELINUS SP. 0.80 8.7996 
LEPTOCOTTUS ARMATUS 0.80 6.1019 
RADULINUS SP. 0.80 6.2153 
SCORPAENICHTHYS MARMORATUS 26.40 8.6329 0.80 8.6549 
ICELUS SP. 0.80 8.8009 
AGONIDAE 0.80 8.8716 
AGONIDAE A 1.60 9.3469 

Table 3.--Fish larvae collected in bongo and neuston tows during cruise lTKBO, 
April41ay 19BO. 



18 

STAGE: LARVAE 
NEUSTON BONGO 

OCCUR. LOG NO. OCCUR. LOG NO. 
% IN AREA % IN AREA 

SPECIES 
CYCLOPTERIDAE 1.60 6.6247 5.60 9.9826 
RONQUILUS JORDAN I 5.60 7.6173 3.20 9.5735 
CHIROLOPHIS SP. 1.60 9.1712 
LYCONECTES ALEUTENSIS 0.80 7.2829 
ICOSTEUS AENIGMATICUS 1.60 9.6722 
AMMODYTES HEXAPTERUS 9.60 8.5337 0.80 9.0715 
ICICHTHYS LOCKINGTONI 0.80 6.5651 3.20 10.2098 
CITHARICHTHYS SP. 1.60 9.4519 
CITHARICHTHYS SORDIDUS 0.80 7.0310 0.80 9.1524 
CITHARICHTHYS STIGMAEUS 3.20 7.5293 4.00 9.8677 
EMBASSICHTHYS BATHYBIUS 1.60 9.9493 
EOPSETTA JORDANI 0.80 7.0191 
GLYPTOCEPHALUS ZACHIRUS 5.60 9.8975. 
ISOPSETTA ISOLEPIS 6.40 9.8929 
LYOPSETTA EXILIS 23.20 11.0020 
MICROSTOMUS PACIFICUS 2.40 9.7758 
PAROPHRYS VETULUS 4.80 7.6584 5.60 9.6517 
PLATICHTHYS STELLATUS 6.40 9.5938 
PSETTICHTHYS MELANOSTICTUS 0.80 6.5275 9.60 10.0794 

Table 3 (Continued) 
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lJO OOW 128 OOW 127 OOW 126 OOW 125 OOW 124 OOW 123 0011 

U OON 48 OON 

47 OOH 47 OON 

46 OON • 
3 

46 OOH 

44 4 41 
38 

J 
4S OOH 4S OOH 

54 53 52 51 

55 

44 OOH 64 61 
58 H OON 

L OR 67 

73 7 6~ 
43 OON 4J OON 

42 OON 42 OON 

41 OON 41 OON 

114 113 

CA 
40 OOH 

124 123 122 
40 OON 

39 OON JS OON 

lJO OOW 129 OOW 128 0011 127 OOW 126 001/ 125 001/ 124 0011 123 0011 

Figure l.--Station locations and cruise track for cruise lTKSO, April-May 19S0. 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' ITK80 GEAR. NEUSTON 

NUMBER CAUGHT .10' 
__ --"S'-P ... E""C"'I ... E."S'-_______________ O.'00 <4p.OO 8,0.00 1(0.00 ltC.CO 2pO.OO 

80THIO~E 

MICROSTOMUS P~C1F1CUS 
ENGR~ULl S MOROAX 
PLEURONECT I O~E 
GL YPTOCEPHALUS ZACHIRUS 
lCICHTHYS LOCKINGTONI 
TRACH~P'ERVS AU I VELI S 
LYOPSETTA EXILlS 
C lTHAR I CHTHYS SP. 
ICOSTEUS AENIGMATICUS 
PSETT I CHTHYS MELANOST ICTUS 
TELEOST TYPE A 
UN I DENT I F I ED 
CHAULl OOUS MACOUN I 
I SOPSETT A I SOLEPI S 
PLATICHTHYS STELLATUS 
HIPPOGLOSSOIOES ELASSOOON 
PLEURONICHTHYS COENOSUS 
TETR~GONURUS CUV I ER I 
DISINTEGRATED 
COLOLA81S S~IRA 
MYCTOPHIOAE 
PLEURON I CHTHYS DECURRENS 

MEAN NUMBER PER IOOOM3 
__ ~$c!:P~f""C'"'!_'E .. SL_ _______________ D .. DD .,0.00 I~O.OO 2,'0.00 J?D.DD ',00.00 

ENGRAUL! S MQROAX 
80THIOAE 
PLEURONECT IDAE 
MICROSTOMUS PACIFICUS 
CITHARICHTHYS SP. 
GL YPTOCEPHALUS ZACHI RUS 
lCICHTHYS LOCKINGTONI 
UN10ENTIFIED 
LYOPSETT~ EXILlS 
TELEOST TYPE A 
PLAT I CHTHYS STELLATUS 
I COSTEUS ~EN I GMAT I CUS 
PSETTICHTHYS MELANOSTICTUS 
ISOPSETTA lSOLEPlS 
TRACHYPTERUS AL T I VELl S 
HIPPOGLOSSOIOES ELASSOOON 
PLEURONI CHTH~S COENOSUS 
TETRAGONURUS CUVIHI 
01 SI NTEGRATEO 
CHAULI ODUS MACOUN I 
COLOLABIS SAIRA 
MYCTOPHIOAE 
PLEURON I CHTHYS DECURRENS 

STAGE' EGG 
PERCENT OCCURRENCE 

__ ~S~P~f~Cul~E~SL_ _______________ DL;D=D~ __ ~2~p=-D~D __ ~'~~-=D~D __ ~6~p-=D=D __ ~.LP-=D=D __ ~lp~D-DD 

TRACHYPTERUS AL T 1 VEL I S 
ICICHTHYS LOCKINGTONI 
MICROSTOMUS PACIFICUS 
80THIDAE 
GL YPTOCEPHALUS ZACHI RUS 
LYOPSETTA EXILlS 
PLEURONECT I DAE 
I COSTE US AEN I GMAT I CUS 
CHAULl ODUS MACDUN I 
CITHARICHTHYS sp. 
PSETT I CHTHYS MELANOST ICTUS 
ENGRAULl S MORDAX 
TELEOST TYPE A 
I SOPSETT A I SOLEP I S 
UNIDENTIFIED 
PLATICHTHYS STELLATUS 
COLOLA8 I S SAl RA 
HI PPOGL OSSO I DES EL ASSOOON 
DISINTEGRATED 
PLEURONl CHTHYS COENOSUS 
TETRAGONURUS CUV I ERI 
PLEUROIU CHTHYS DE CURRENS 
MYCTOPHIOAE 

LOG OF NUMBER IN SURVEY AREA 
__ ~S~P ... E~CuJ ... E~S'_ _______________ S·Li=DD~ __ =7L .. D=D~ __ =9~iD=D~ __ =ILI=·D=D __ ~IL?=·D=D __ ~I~.DD 

MICROSTOMUS PACIFICUS 
80THIDAE 
ICICHTHYS LOCKINGTONI 
ENGRAULl S MORDAX 
TRACHYPTERUS ALT I VELl S 
PLEURONECT IDAE 
GL YPTOCEPHALUS ZACH I RUS 
I COSTEUS AEN I GMAT I CUS 
LYOPSETTA EXILlS 
CHAULl ODUS HACOUN I 
TELEOST TYPE A 
CITHARICHTHYS sp. 
PSETTICHTHYS MELANOSTICTUS 
UNIOENTIFIED 
COLOLA81S SAIRA 
I SOPSETT A I SOLEP I S 
DISINTEGRATED 
PLATICHTHYS STELLATUS 
HIPPOCLOSSOIDES ELASSODON 
TETRAGONURUS CUV I ER I 
PLEURONICHTHYS COENDSUS 
MYCTOPHIDAE 
PLEURONICHTHYS DECURRENS 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' 1 TK80 GEAR' NEUSTON STAGE' LARVAE 

NUMBER CAUGHT ·10' PERCENT OCCURRENCE 
_....i!S.!:P~E~Cul..r;E~S~ _______________ o .. oo "'p.oo Br·oa ,~o . ao '150.00 2pa.oo __ ~S~P~E~Cul~E~S~ _______________ o~;o~o ____ ~2~p._o_o ____ 4~p.~O~O ____ 6~p._O_o ____ •• ~o._O_O __ ~lpO.OO 

ANOPLOPOMA FIMBRIA 
HEMILEPIDDTUS SPINDSUS 
SEBASTES SP. 
COLOLABIS SAIRA 
SCORPAENICHTHYS MARMORATUS 
AMMOOYTES HEXAPTERUS 
HEXAGRAMMOS DECAGRAMMUS 
PAROPHRYS VETULUS 
DPHIDDON ELONGATUS 
STENOBRACHI US LEUCOPSARUS 
HEM I LEP I OOTUS HEMI LEP I OOTUS 
RONOU I LUS JORDAN I 
ENGRAULI S MOROAX 
LYCONECTES ALEUTENSIS 
CITHARICHTHYS STIGMAEUS 
ARTEDIUS 1 
BATHYLAGUS OCHOTENSIS 
HEXAGRAMMOS LAGOCEPHALUS 
CYCLOPTER I OAE 
DISINTEGRATED 
PSETT I CHTHYS MELANDST ICTUS 
EDPSETT A JORDAN I 
CI THARI CHTHYS SORDIDUS 
NANSENIA CANDIDA 
ICICHTHYS LOCKINGTONI 
SYMBOLOPHORUS CALI FORN I ENSE 
RAOUL I NUS SP. 
LEPTOCOTTUS ARMATUS 

MEAN NUMBER PER 1000M3 
_--"'S"P ... E"'C"I .. E ... SL... _______________ o,.oo 8p. 00 1,60.00 2;"0.00 JfO' 00 "'po. 00 

HEMI LEP 1 DOTUS SP I NOSUS 
ENGRAUL I S MOROAX 
ANOPLOPOMA F I MBR I A 
LYCONECTES ALEUTENSIS 
STENOBRACHIUS LEUCOPSARUS 
SEBASTES SP. 
COLOLABIS SAIRA 
AMMODYTES HEXAPTERUS 
PARDPHRYS VETULUS 
SCORPAEN I CHTHYS MARMORA IUS 
OPH I OOON ELONGA TUS 
EOPSETT A JORDAN I 
BATHYLAGUS OCHOTENSIS 
PSETTICHTHYS MELANOSTICTUS 
HEXAGRAMMOS DECAGRAMHUS 
ARTEOIUS 1 
RONOUILUS JORDAN I 
HEMILEPIDDTUS HEMILEPIDOTUS 
CYCLOPTERIDAE 
SYMBOLOPHORUS CALI FORN I ENSE 
CITHARICHTHYS STIGMAEUS 
CITHARICHTHYS SORDIDUS 
HEXAGRAMMOS LAGOCEPHALUS 
ICICHTHYS LOCKINGTONI 
DISINTEGRAIED 
RADULI NUS SP. 
NANSENIA CANDIDA 
LEPTOCOTTUS ARMATUS 

ANOPLOPOMA F·IMBR1A 
SCORPAENICHTHYS MARMORATUS 
SEBASTES SP. 
COLDLABIS SAIRA 
HEMILEPIDOTUS SPI NOSUS 
HEXAGRAMHOS DECAGRAMMUS 
AMHODYTES HEXAPTERUS 
OPHIDDDN ELONGATUS 
HEM I LEPI DOTUS HEMl LEPI OOTUS 
RONOUILUS JORDAN I 
PAROPHRYS VETULUS 
CITHARICHTHYS STIGMAEUS 
STENOBRACHI US LEUCOPSARUS 
DISINTEGRATED 
HEXAGRAMMOS LAGOCEPHALUS 
ARTEDIUS 1 
CYCLOPTERiDAE 
BAIHYLAGUS DCHOTENSIS 
NAN SEN I A CAND I DA 
ICICHTHYS LOCKINGTONI 
CITHARICHTHYS SOROIDUS 
EDPSETT A JORDAN I 
SYMBOLDPHDRUS CALI FORN I ENSE 
ENGRAULI S MORDAX 
RADULINUS SP . 
LYCONECTES ALEUTENSIS 
PSETTICHTHYS MELANOSTICTUS 
LEPTOCOTTUS ARMATUS 

LOG OF NUMBER IN SURVEY AREA 
__ --"'SLP ... E~CuI..r;E~S~ _______________ s~;o~o~ __ ~7~;o~o~ __ ~.~;O~O~ __ ~I.~l.~O~O __ ~I.~J.~O~O __ ~I"-.OO 

ANOPLOPOMA FIMBRIA 
HEM1LEPIDOTUS SPINOSUS 
SEBASTES SP. 
COLOLAB1S SAIRA 
SCORPAENICHTHYS MARMDRATUS 
AMMDDYTES HEXAPTERUS 
HEXAGRAMMDS DECAGRAMMUS 
HEMILEPIDDTUS HEMILEPIDOTUS 
DPHIDDDN ELDNGATUS 
STENDBRACHIUS LEUCOPSARUS 
PARDPHRYS VETULUS 
HEXAGRAMMOS LAGOCEPHALUS 
RONOUILUS JORDAN I 
CITHARICHTHYS STIGMAEUS 
DISINTEGRATED 
SYHBOLOPHORUS CAL I FORN I ENSE 
LYCONECTES ALEUT ENS I S 
BATHYLAGUS OCHOTENS I S 
NANSENIA CANDIDA 
CITHARI CHTHYS SORO I OUS 
EDPSETT A JORDAN I 
ARTEDIUS 1 
ENGRAULI S HDRDAX 
CYCLOPTERIDAE 
lCICHTHYS LDCKINGTONI 
PSETT I CHTHYS MELANOST ICTUS 
RADULI NUS SP. 
LEPTDCDTTUS ARMATUS 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUI SE - I TK80 GEAR- BONGO 

NUMBER CAUGHT ·10' 
_-->1Sr.P ... E;.C.1l .. E"iSL-___________ O .. OO 4,0.00 Bp.OO ,,0.00 I~O.OO 2pO.OO 

MYCTOPHIOAE 
BOTHIDAE 
L YOPSETT A EX IllS 
PLEURONECT I DAE 
ENGRAUL I S MOROAX 
MICROSTOMUS PACIFICUS 
BATHHAGUS OCHOTENS I 5 
BATHHAGIDAE 
I C I CHTHYS LOCK I NGTON I 
TRACHYPTERUS AL T I VEL I S 
I COSTEUS AEN I GNA 11 CUS 
GLYPTOCEPHALUS ZACHIRUS 
ISOPSETTA ISOLEPIS 
CHAUL I ODUS MACOUN I 
UNIDENTIFIED 
PSETT ICHTH'S ~ELANOST ICTUS 
TETRAGONURUS CUVIERI 
PLAT I CHTHYS STELLATUS 
CITHARICHTHYS SP, 
COLOLABIS SAIRA 
ARGENTINIOAE 
HIPPOGLOSSOIDES ELASSOOON 
OISINTEGRATED 
TELEDST TYPE C 
PLEURON I CHTHYS COENOSUS 

MEAN NUMBER PE~ 10M2 
_-"S"'P .. E .. C'-'I'-'E.,SL. ____________ o.:.,O:::0~ __ ~2i:..p~,0~O __ ~.LP~,o~O __ ~.i:..p~,o~o __ ~.LP~,o=O ___ :,'iPo,oo 

BOTHIDAE 
MYCTOPHI DAE 
ISOPSETTA ISOLEPIS 
PLEURONECT I DAE 
ENGRAUL I S MOROAX 
LYOPSETT A EX IllS 
BATHHAGUS 8CHOTENSIS 
PLAT I CHTHYS STELLATUS 
TETRAGONURUS CUV I ER I 
MICROSTOMUS PACIFICUS 
CITHARICHTHYS SP, 
TELEOST TYPE C 
ICICHTHYS LOCKINGTONI 
PSETTICHTHYS MELANOSTICTUS 
BATHYLAG I DAE 
CLYPTOCEPHALUS ZACHIRUS 
UNIOENTIFIED 
TRACHYPTERUS All I VELI S 
ICOSTEUS AENIGMATICUS 
COLOLABIS SAIRA 
CHAULI ODUS MAC DUN I 
01 S INTEGRATED 
HI PPOGLOSSO I DES ELASSODON 
ARGENTINIDAE 
PLEURON I CHTHYS COENOSUS 

STAGE- EGG 
PERCENT OCCURRENCE 

__ -3S~P~E~CuIuE~S~ _______________ 0~,.O~0~ __ ~2LP·~0~0 __ ~'LP·~0~0 __ ~6LP·~0=0 __ -=._~0,~0=0 __ ~lp,O.OO 

LYOPSETT A EX IllS 
TRACHYPTERUS All I VELI S 
BATHYLAGIDAE 
MICROSTOMUS PACIFICUS 
I COSTEUS AEN I GMAT I CUS 
MYCTOPHIOAE 
BOTHIOAE 
GL YPTOCEPHALUS ZACHI RUS 
I CI CHTHYS LOCK I NGTON I 
CHAULI OOUS MACOUN I 
PLEURONECT IDAE 
BATHYLAGUS OCHOTENSIS 
UN I DENT I F I ED 
ENGRAULI S MORDAX 
PSETT I CHTHYS HELANOST ICTUS 
COLOLABIS SAIRA 
ARGEN1INIDAE 
ClTHARI CHTHYS SP, 
ISOPSETTA ISOLEPIS 
TETRAGONURUS CUY I ER I 
HI PPOGLOSSO I DES ELASSOOON 
DISINTEGRATED 
PLATICHTHYS STELLATUS 
TELEOST TYPE C 
PLEURON I CHTHYS COENOSUS 

LOG OF NUMBER IN SURVEY AREA 
__ ...;!Sco::p .. E~C'-'I .. E"iSL-___________ 5, 00 7,00 ",00 ') ,00 ,~, 00 

MYCTOPHIDAE 
LYOPSETTA EXILIS 
BOTHIDAE 
ENGRAULI S MORDAX 
BATHHAGUS OCHDTENSIS 
BATHYLAG I DAE 
PLEURONECTI DAE 
ICOSTEUS AENIGMATICUS 
TRACHYPTERUS All I VELI S 
ICICHTHYS LOCKINGTONI 
CHAULI ODUS MAC~UN I 
UNIDENTIFIED 
MICROSTOMUS PACIFICUS 
GLYPTOCEPHALUS ZACHIRUS 
COLOLABIS SAIRA 
I SOPSETT A I SOLEP I S 
TETRAGONURUS CUYIERI 
ARGENT I N I DAE 
PSETT ICHTHYS HELANOSTICTUS 
DISINTEGRATED 
CITHARICHTHYS SP_ 
PLATICHTHVS STELLATUS 
HI PPOGLOSSOI DES ELASSOOON 
TELEOST TYPE C 
PLEURON I CHTHYS COENOSUS 

1,5.00 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' ITK8D GEAR' BONGO 5T AGE' LARVAE 

NUMBER CAUGHT .10' PERCENT OCCURRENCE 
SPECIES _....;l=..\oJ..Ii.,;I-_______________ o,.oo 4p.OO ap.oa I(!o.ao l~a . oo 2pO.OO __ ~S~P~E~C~luE~S~ _______________ o,~,oo~ __ ~2~p.~o~o __ -2'~p.~o~o __ ~ •• ~o.~O~O __ ~8p~.~OO~ __ ~lpo . oo 

STENOBRACHI us LEUCOPSARUS 
OSMERIOAE 
BATHYLAGUS OCHOTENSIS 
SEBASTES SP • 
LYOPSETTA EX/LIS 
DIAPHUS THETA 
MYCTOPHIOAE 
PROTOMYCTOPHUM CROCKER I 
MI CROGADUS PROX I MUS 
PSETT I CHTHTS MELANDST ICTUS 
CHAULI ODUS MACOUN I 
BATHYLAGUS PACIFICUS 
DIS I NTEGRATEO 
UNIDENTIFIED 
TARLETONBEANIA CRENULARIS 
I SDPSETT A I SOLEP I S 
PROTOMYCTOPHUM THOMPSON I 
ARTEOIUS I 
GL TPTOCEPHALUS ZACH I RUS 
PLATICHTHTS STELLATUS 
SEBASTOLOBUS sp. 
LESTIDIOPS RINGENS 
LAMPANYCTUS SP. 
MEL AMPHAE I DAE 
PAROPHRYS VETULUS 
RONoU I L US JORDAN I 
CYCLoPTERIDAE 
NANSENIA CANDIDA 
CITHARICHTHYS STIGMAEUS 
LAMPANYCTUS RITTERI 
ICICHTHYS LOCKINGTONI 
MICROSTOMUS PACIFICUS 
EMBASS I CHTHY S BATHYB I US 
AGON I DAE A 
ICEL/NUS SP . 
I CELUS SP. 
SCORPAEN I DAE 
CH I ROLOPH I S SP . 
ClTHARICHTHYS SP . 
HEMI_EPIDOTUS SPINOSUS 
ICOSTEUS AENIGMATICUS 
SYMBOL OPHDRUS CALIFORNIENSE 
ARGTRoPELECUS SP. 
TRACHTPTERUS AL T I VEL I 5 
NOTOLEPIS RISSOI 
CYCLOTHONE sp. 
SEBASTES PAUCISPINUS 
AR GENTINA SIALIS 
CITHARICHTHTS SDRDIDUS 
SCORPAEN / CHTHTS MARMORATUS 
AGON IDAE 
AMMODYlES HEXAPTERUS 
COTT I DAE 
THERAGRA CHALCOGRAMMA 
GADUS MACROCEPHAL US 
STEN08RACHIUS sp. 

STENOBRACHIUS LEUCoPSARUS 
BATHYLAGUS OCHOTENSIS 
SEBASTES SP. 
PROTOMYCTOPHUM CROCKER I 
LyoPSETTA EXILIS 
CHAULI OOUS MAC DUN I 
BATHYLAGUS PACIFICUS 
T ARLETDNBEANI A CRENULARI S 
UNIDENTIFIED 
DISINTEGRATED 
olAPHUS THETA 
PRoTOMYCToPHUM THOMPSON I 
PSETT I CHTHYS MELANDST ICTUS 
OSMERIoAE 
MI CROGADUS PROXI MUS 
MYCToPHloAE 
PLAJICHTHYS STELLATUS 
ISOPSETTA ISOLEPIS 
GL YPTOCEPHALUS ZACHI RUS 
CYCLoPTERIDAE 
PAROPHRYS VETULUS 
MELAMPHAEIDAE 
LAMPANYCTUS SP. 
NAN SEN I A CAND I DA 
SEBASTOLoBUS SP. 
LESTIDIOPS RINGENS 
LAMPANYCTUS RITTERI 
C I THARI CHTHYS STiGMAEUS 
RONoUILUS JORDAN I 
I CI CHTHYS LoCKI NGTDN I 
ARTEDIUS 1 
MICROSTOMUS PACIFICUS 
EMBASSICHTHYS 8ATHYBIUS 
AGON I DAE A 
SCoRPAEN IOAE 
CHIROLOPHIS SP . 
CITHARICHTHYS SP. 
HEMILEPIooTUS SPINOSUS 
ICOSTEUS AENIGMATICUS 
SYMBOLOPHoRUS CAL I FORN I ENSE 
ARGYROPELECUS SP. 
TRACHYPTERUS AL T I VEL I S 
NoTOLEPIS RISSOI 
CYCLOTHONE SP. 
SEBASTES PAUCISPINUS 
ARGENTINA SIALIS 
CITHARI CHTHYS SORoIoUS 
SCORPAENICHTHYS MARMoRATUS 
I CEll NUS SP. 
!CELUS SP . 
AMMODYTES HEXAPTERUS 
AGoNIoAE 
CoTT loAE 
THERAGRA CHALCOGRAMI1A 
GADUS HACROCEPHAL US 
STEN08RACHI US SP. 

N 
W 



..... 
() 
o ::s 
rt .... 
::s 
~ 
~ 
0. 

ICHTHYOPLANKTON RANK ABUNDANCE 

CRU I SE - 1 TK80 
MEAN NUMBER PER 10M2 

_--2Sr:.PJ;.EJ,oCJ.I.l;EJ;:S'---________ O,00 2P-00 .p-oo op-oo 

STENOBRACHI us LEUCOPSARUS 
OIAPHUS THETA 
OSMERIOAE 
l YOPSETT A EX IllS 
SEBASTES SP. 
BATHYlAGUS OCHOTENSIS 
MYCTOPHIDAE 
ARTED I us I 
ARGYROPELECUS SP. 
I CEll NUS SP. 
MI CRDGADUS PRDX I MUS 
PSETT I CHTHYS MELANOST ICTUS 
lESTIDIOPS RINGENS 
PROTDMYCTOPHUM CROCKERI 
DISINTEGRATED 
GLYPTOCEPHALUS ZACHIRUS 
PROT OMY CT OPHUM THOMPSON I 
I CELUS SP. 
SESASTOLOBUS SP. 
I SOPSETT A I SOL EP I S 
RONCUILUS JOROANI 
BATHYLAGUS PAClflCUS 
UN I DENTl f I EO 
TARLETONBEANIA CRENULARIS 
MICROSTOMUS PAClflCUS 
NANSENIA CANOIOA 
MELAMPHAEIDAE 
LAMPANYCTUS SP. 

CITHARICHTHYS STIGMAEUS 
PAROPHRYS VETULUS 
NDTDLEP I SRI SSD I 
SEBASTES PAUCISPINUS 
STENDBRACHIUS SP. 
CHAUlI ODUS MACOUN I 
TRACHYPTERUS AU I VEe IS 
ARGEN T! NilS! AL I S 
HEMILEPIDOTUS SPINOSUS 
AMMOOYTES HEXAPTERUS 
AGON IOAE 
EHBASSICHTHYS BATHYBIUS 
CITHARICHTHYS SOROIOUS 
CI THARICHTHYS SP . 
LAMPANYCTUS RI TIERI 
SCORPAEN I CHTHYS MARMORATUS 
SYMBOLOPHORUS CALI FORN I ENSE 
ICOSTEUS AENIGMATICUS 
CYCLOPTERIOAE 
AGONIOAE A 
ICICHTHYS LOCKINGTONI 
GADUS MACROCEPHALUS 
CHIROLOPHIS SP . 
THERAGRA CHALCOGRAMMA 
PLATICHTHYS STELLATUS 
SCORPAEN IOAE 
CYCLOTHONE SP. 

COTT I OAE 

GEAR- BONGO 

ap.oo IpO.DO 

STAGE- LARVAE 
LOG OF NUMBER IN SURVEY AREA 

__ SitP!:j;.EliC.1I-'EJ;:S'---_ _______ .,oo 7,00 ",00 Ii .00 'roo 

STENOSRACHI us LEUCOPSARUS 
SATHYlAGUS OCHOTENSIS 
OIAl'HUS THETA 
SESASTES SF . 
MYCTOPHIOAE 
FROTOHYCTOPHUI1 CROCKER I 
L YOPSETT A EX IllS 
CHAULI OOUS I1ACOUN I 
UNIDENTIfIED 
PROTOHYCTOFHUM THOMPSON I 
BATHYLAGUS PACIFICUS 

OSMERIDAE 
TARLETONSEANI A CRENULAR I S 

DISINTEGRATED 
I1ELAHPHAE I DAE 
LAHPANYCTUS SP . 
LESTIDIOPS RINGENS 
NANSENIA CANDIDA 
SESASTDLOSUS SP. 
LAHPANYCTUS RITTERI 
MI CROGAOUS PROXI MUS 
ICICHTHYS LOCKINGTONI 
PSETTICHTHYS HELANOSTICTUS 

CYCLOPTERIOAE 
EHBASSI CHTHYS BATHYS IUS 
SYMSOLOPHORUS CAL I FORNI ENSE 
GL YPTOCEPHALUS ZACHI RUS 

I SOPSETT A I SOLEP I S 
CITHARICHTHYS STIGHAEUS 
ARGYROPELECUS SP. 
MICROSTOMUS PACIFICUS 
I COSTEUS AENI GMATl CUS 
STENOBRACHIUS sp. 
SEBASTES PAUCISPINUS 
HEMI LEP I OOTUS SPI NOSUS 
ARTEOIUS I 
PAROPHRYS VETULUS 
TRACHYPTERUS AL T I VEL I S 
ARGENTINA SIALIS 
PLAT ICHTHYS STELLATUS 
NOTOLEPIS RISSOI 
RONCUILUS JOROANI 
CITHARICHTHYS sp. 
AGONIOAE A 
CHIROLOPHIS sp . 
CITHARICHTHYS SOROIOUS 
AI1MODYTES HEXAPTERUS 
AGONIDAE 
SCORPAEN I DAE 
ICELUS SP . 
I CEll NUS SP. 
THERAGRA CHALCOGRAMMA 
CYCLOTHONE SP. 
SCORPAEN I CHTHYS MARMORATUS 
GADUS I1ACROCEPHAL US 
COTTIDAE 

I~.OO 
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Engraulis mordax eggs 
Neuston 
April-May 1980 
n= 594 
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Figure 6.--Distribution of eggs of Engraulis mordax from neuston tows during 
cruise ITKBO, April-May 1980. Abundance expressed as numbers per 
1,000 m3• 
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Figure 7.--Distribution of larvae of Osmeridae from bongo tows during cruise 
ITK80, April-May 1980. Abundance expressed as numbers per 10 m2. 
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Bongo 
April-Nill'( 1980 
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Figure 8.--Distribution and lengths of larvae of Bathy1agus ochotensis from 
bongo tows during cruise 1TK80, Apri1~ay 1980. Abundance expressed 
as numbers per 10 m2• 
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Figure 9.--Distribution af eggs of Myctophidae from bongo tows during cruise 
1TK80, Apri1-May 1980. Abundance expressed as numbers per 10 m2• 
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10.--Distribution and lengths 
bongo tows during cruise 
expressed as numbers per 

of larvae Stenobrachius 
ITK80, April-May 1980. 
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Figure ll.--Distribution and lengths of larvae of Cololabis saira from neuston 
tows during cruise lTK80, April-May 1980. Abundance expressed as 
numbers per 1,000 m3• 
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Icichthys lockingtoni eggs 
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Figure 12.--Distribution of eggs of Icichthys 1ockingtoni from neuston tows 
during cruise 1TKBO, Apri1-May 19BO. Abundance expressed as 
numbers per 1,000 m3• 
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Figure 13.--Distribution and lengths of larvae of Sebastes sp. from neuston 
tows during cruise 1TK80, Apri1-May 1980. Abundance expressed as 
numbers per 1,000 m3• 
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Figure l5.--Distribution and lengths of larvae of Anoplopoma fimbria from 
neuston tows during cruise lTK80, Apri1-May 1980. Abundance 
expressed as numbers per 1,000 m3• 
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Figure l7.--Distribution and lengths of larvae of Scorpaenichthys marmoratus 
from neuston tows during cruise lTK80, April~ay 1980. Abundance 
expressed as numbers per 1,000 m3• 
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Figure 19.--Distribution of eggs of Bothidae from bongo tows during cruise 
1TK80, Apri1-May 1980. Abundance expressed as numbers per 10 m2. 
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Figure 20.--Distribution of eggs of Lyopsetta exilis from neuston tows during 
cruise ITK80, April-May 1980. Abundance expressed as numbers per 
1,000 m3• 
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Figure 21.--Distribution of eggs of Lyopsetta exi1is from bongo tows during 
cruise 1TK80, Apri1-May 1980. Abundance expressed as numbers per 
10 m2• 
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Figure 22.--Distribution and lengths of larvae of Lyopsetta exi1is from bongo 
tows during cruise lTKBO, Apri1-May 19BO. Abundance expressed as 
numbers per 10 m2• 
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Figure 23.--Distribution of eggs of Microstomus pacificus from neuston tows 
during cruise ITK80, April~ay 1980. Abundance expressed as 
numbers per 1,000 m3• 



Tarletonbeania crenu/aris (25) 
Trachyterus a/tive/is (41) 

Microstomus pacificus (32) 
~ 

: Anop/opoma fimbria (55) Icichthys lockingtoni (41) 

Scorpaenichthys marmoratus (33) Sebastes sp. (29) 

Hemilepidotus spinosus (23) 

Citharichthys sp. (9) - .. Bothidae (28) Pleuronectidae (1 7) 
Engraulis mordax (9 ) Psettich thys me/anostictus (10) 

Isopsetta isolepis (5) 

Parophrys vetulus (6) ---+ Ammodytes hexapterus (12) 

Ronquilus jordani (7) --~ Ophiodon elongatus (9) 

Figure 24.--Results of recurrent group analysis on neuston catches (both fish 
eggs and larvae) from ITK80, April-May 1980, at an affinity level 
of 0.4. Taxa in rectangles are members of recurrent groups. Lines 
connect taxa with affinities outside their groups. Numbers in 
parentheses following taxa names are the numbers of occurrences of 
that taxon. 



r Unidentified (25) 
Bathylagidae (31) 

/costeus aenigmaticus (29) I I I Trachypterus a/tive/is (35) 
Sebastes sp. (48) Stenobrachius leucopsarus (94), 

Chauliodus )J Bathylag~s ochotensis (65) 1 
macouni ( 34)~ Myctophldae (29) 1 

Icichthys lockingtoni (27) Protomyctophum 

~ Lyopsetta exilis (56) crockeri (30) 

Glyptocephalus zachirus (29) Diaphus theta (12) 

--Mi 
.. crostomus pacdlcus (29) 

Pleuronectidae (19) 

Artedius 1 (4) 
Microgadus 
proximus (10) 

Ronquilus Psettichthys melanostictus (14) t======;-.J'rTP/atichthyS stellatus (8) 
jordan; (4) ==::...+ Isopsetta iso/epis (9) Osmeridae (11) 

~----------+Bothidae (26) 

Figure 25.--Results of recurrent group analysis on bongo catches (both fish 
eggs and larvae) from lTK80, April-May 1980. Format as for Figure 
24. 
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