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Ichthyoplankton off Washington, Oregon, and Northern California 

January 1987 

by David S. Savage 

INTRODUCTION 

This is the tenth report of a series describing cooperative 

U.S.-U.S.S.R. ichthyoplankton surveys conducted off the U.S. west 

coast from 48°-400N. The cruise described here took place aboard 

the NOAA Ship Miller Freeman, and is designated 1MF87. Similar 

reports, based on cruises occurring since April-May 1980, have 

already been produced (Kendall and Clark 1982a, 1982b, Bates 

1984, Clark 1984, 1986a, 1986b, Clark and Kendall 1985, Clark and 

Savage 1988, and Savage 1989). These surveys were designed to 

determine the seasonal and spatial distribution of 

ichthyoplankton as background information for more detailed 

studies of the early life history of fishes of the area. The 

initial plans were 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 would be 

documented. These are 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. 
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During this cruise, standard bongo (to 200 m) and neuston 

ichthyoplankton sampling was done at 98 stations, Tucker trawls 

to 400 m were done at 17 of the 98 original stations, and CTDs 

were done at 53 of the original 98 stations and at 12 additional 

stations. The Tucker trawls were done to sample a large volume 

of water and to sample deeper than the usual 200 m bongo tows to 

obtain sablefish (Anoplopoma fimbria) eggs and early larvae, 

which seem to be rare and occur only below 200 m. 

METHODS AND MATERIALS 

A grid of 88 stations (and 12 additional CTD stations) 

which was laid out off the Washington, Oregon, and northern 

California coasts extended from 3 miles (5.6 kID) to 200 miles 

(370 kID) from shore (Figure 1). stations were more closely 

spaced nearshore than offshore. The NOAA Ship Miller Freeman, 

with Jay Clark serving as Chief Scientist, occupied these 

stations from north to south from January 7 to 28, 1987. Ten 

stations on two transects were re-occupied with Tucker trawls as 

the ship returned from the southern end of the survey grid 

between January 28 to 31. At 53 stations in the original grid, 

and at 12 additional stations near the shelf break on six 

transects, CTD casts to a maximum depth of 1,000 m were made. 

Results of these temperature and salinity 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 

rom mesh nets were made at 2.0 knots (1.03 mjsec) for 10 minutes 
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at each station. A standard MARMAP bongo tow (smith and 

Richardson 1977) with 60 cm diameter frames, and 0.505 rom mesh 

nets with a maximum of 300 m of wire out was made at each 

station. A total of 27 Tucker trawls with 1 m frames, and 0.505 

rom mesh nets was made on three transects (46°40'N, 43°20'N, 

40 0 40'N). Ten Tucker trawl stations on the northern two 

transects were re-occupied after the main survey. Tucker trawls 

used the same towing scheme as the bongo tows (i.e. deployed at 

50 m/min, retrieved at 20 m/min, wire angle maintained at 45°), 

except 600 m of wire was paid out to achieve a nominal maximum 

sampling depth of approximately 400 m. Flowmeters in the mouths 

of the nets were used to determine the volume of water filtered 

by each net for the bongo and neuston tows and the Tucker trawls. 

Only one sample from each bongo tow was retained for processing. 

The second samples from the paired bongo nets were quickly sorted 

aboard ship for the larvae of Glyptocephalus zachirus (rex sole) 

and Microstomus pacificus (Dover sole). These specimens were 

preserved in 95% ethanol at sea for otolith ageing and 

morphometric studies. The rest of the samples were fixed in 

formalin at sea, but sorted fish larvae were later transferred to 

70% ethanol for storage to inhibit bone deterioration. The 

Tucker samples were sorted inhouse at Oregon state University 

where Dr. Douglas Markle retained the Microstomus pacificus 

larvae. The bongo and neuston samples were processed by the 

Polish Plankton Sorting Center in Szczecin, Poland, where 

displacement plankton volumes were determined (for bongo samples) 
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and all fish eggs and larvae were removed. The fish eggs were 

later identified and counted by Ann C. Matarese and Deborah Blood 

at NWAFC. Identifications were made to the lowest taxonomic 

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. Deborah Blood, Bill Rugen, and 

David Savage at NWAFC checked larval identifications for both the 

bongo and neuston samples. 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 logarithm 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. 

Data associated with the 98 stations are listed in Tables 1a-1c. 

A summary of the catches of fish eggs, larvae, and juveniles is 

presented in Tables 2-7. Totals of 26 taxa of eggs and 52 taxa 

of larvae were found in the neuston and bongo catches. Totals of 

19 taxa of eggs and 33 taxa of larvae were found in Tucker trawl 

catches. Figures 2-7 illustrate the rank abundances of egg and 

larval catches in bongo and neuston tows for the cruise using 

several measures of abundance. Figures 8-31 show the geographic 

distribution, abundance at each station and length frequencies of 

larvae and eggs of the more abundant taxa. Results of recurrent 
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group analysis (Fager 1957) of eggs and larvae from bongo and 

neuston samples are shown in Figures 32 and 33. 

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 number caught, percent occurrence, 

logarithm of number in survey area, mean number per 1,000 m3 

(for neuston) and mean number per 10 m2 (for bongo) . 

In the bongo net, egg catches were dominated by 

Pleuronectidae in number per 10 m2 and number caught (Figure 2). 

Bathylagidae dominated the percent occurrence and log of the 

number in the survey area criteria in the bongo egg catches. 

Bothidae ranked second overall in the bongo egg catches in the 

number per 10 m2 and the number caught criteria. In the neuston 

net, all egg abundance criteria except for percent occurrence 

were dominated by Bothidae (Figure 5). Trachipterus altivelis 

had the highest percent occurrence in neuston egg catches. The 

results for both the bongo and the neuston egg catches are 

similar to the October-November 1981 cruise (Bates 1984). 

Larval catches in the bongo net were dominated by Sebastes 

spp. (Figures 3a and 3b) in all abundance criteria except for 

number per 10 m2, which was dominated by Parophrys vetulus. 

Larval catches of Stenobrachius leucopsarus in the bongo net 

ranked second overall. In the neuston net, larval catches were 

dominated by Hemilepidotus spinosus in the number caught and 
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logarithm of the number in the survey area criteria (Figure 6). 

Hexagrammos decagrammus had the highest percent occurrence of 

larvae caught in the neuston net. citharichthys spp. larvae from 

neuston catches ranked highest in the number per 1,000 m3 

criterion. These results are similar to the April-May 1985 

cruise (Savage 1989). Juvenile catches in the neuston net were 

led in all criteria by Tarletonbeania crenularis. In the bongo 

net juvenile catches were dominated by Diaphus theta. 

Data analysis for percent occurrence and number caught in the 

Tucker trawl showed that Bathylagidae eggs were most abundant, 

followed by teleost type E eggs. Stenobrachius leucopsarus were 

the most abundant larvae, followed closely by Tarletonbeania 

crenularis. 

Distributions 

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

data, certain outstanding features of the distribution of eggs, 

larvae and juveniles of the more abundant taxa will be mentioned. 

Teleost type E eggs were found in the Tucker trawl in uniform 

abundance throughout the survey area. Teleost type E eggs were 

collected at 89% of the Tucker stations occupied. 

Bathylagidae (Figure 8) - Blacksmelt eggs were found in bongo 

tows throughout the survey area. The highest concentration per 

10 m2 of eggs was found at neqrshore stations south of 42°N. 

Blacksmelt eggs were found at 45% of the bongo stations occupied. 

Bathylagidae eggs from the Tucker trawl had a similar 
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distribution pattern to those in the bongo. Eggs were seen 

throughout the survey area, but had the highest abundance 

nearshore south of 41°N. Blacksmelt eggs were found at 89% of 

the Tucker trawl stations occupied. 

Bathylagus ochotensis (Figure 9) - Popeye blacksmelt larvae 

from bongo tows were distributed in highest concentrations 

offshore in the southern half of the survey area, although they 

were found as far north as 47°30'N. Popeye blacksmelt larvae 

ranged from 3.2-12.4 (x = 6.7) rom SL with a percent occurrence of 

36%. 

Chauliodus macouni (Figure 10) - Pacific viperfish eggs from 

bongo tows were found in highest concentration offshore between 

41°N and 46°N. Eggs occurred at 34% of the stations occupied. 

Diaphus theta (Figure 11) - California headlightfish 

juveniles caught in bongo tows were found throughout the survey 

area south of the Columbia River. The juveniles ranged from 

20.5-54.0 ex = 30.0) rom SL and occurred at 30.7% of the stations 

occupied. 

Stenobrachius leucopsarus (Figure 12) - Northern lanternfish 

larvae sorted from bongo catches were found throughout the survey 

area, but were found in highest numbers south of 43°N. The 

larvae ranged in length from 2.5-5.2 (x = 3.9) mm SL and were 

found at 41% of the stations occupied. Northern lanternfish 

juveniles from the bongo were found throughout the survey area 

and ranged from 19.8-61.0 (x = 36.0) mm SL with a percent 

occurrence of 24% (Figure 13). Larvae caught in the Tucker trawl 
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were also distributed throughout the survey area with a range of 

2.8-56.0 (x = 4.2) rom SL and a percent occurrence of 78%. 

Tarletonbeania crenularis (Figure 15) - Blue lanternfish 

larvae from the bongo were abundant throughout the survey area. 

The larvae ranged from 2.2-13.3 (x = 7.0) rom SL and occurred at 

42% of the stations occupied. Blue lanternfish larvae from the 

neuston were found primarily south of 44°N, although there was a 

high concentration (544/1,000 m3
) to the north at station 4. 

Larvae from the neuston ranged from 19.5-29.5 (x = 24.4) rom SL 

with a percent occurrence of 22% (Figure 16). Juveniles from the 

neuston (Figure 17) were found in high concentrations throughout 

the survey area and ranged in length from 21.0-67.0 (x = 31.6) mm 

SL with a percent occurrence of 35%. Blue lanternfish larvae 

from the Tucker trawl were found throughout the survey area and 

ranged from 2.3-14.2 (x = 6.7) rom SL with a percent occurrence of 

78%. 

Cololabis saira (Figure 18) - Pacific saury larvae from the 

neuston were found offshore in the southern half of the survey 

area and both offshore and nearshore in the northern half of the 

survey area. The larvae ranged from 7.3-57.0 (x = 24.2) rom SL 

and occurred at 19.3% of the stations occupied. 

Trachipterus altivelis (Figure 19) - Eggs of the king-of-the­

salmon sorted from neuston net catches were distributed 

throughout the survey area at both nearshore and offshore 

stations. King-of-the-salmon eggs were found at 42% of the 

neuston stations occupied. 



9 

Sebastes species (Figure 20) - Rockfish larvae from bongo 

tows were found in highest concentrations nearshore south of 

46"N. The larvae ranged from 2.3-11.0 (x = 3.8) rom SL with a 

percent occurrence of 47%. 

Anoplopoma fimbria (Figure 21) - Sablefish eggs from Tucker 

trawls were most abundant over the edge of the continental shelf 

(depth range 400-1700 m), although they occurred throughout the 

sampling area. There was a gap in occurrence of eggs between 

125"W (near the edge of the continental shelf) and 126"30'W (195 

km offshore), throughout the survey area, where no eggs were 

found. More eggs were found in the Tucker during the second pass 

over the grid in late January, especially at stations near the 

shelf break. Sablefish eggs were found at 41% of the Tucker 

stations occupied, however no sablefish larvae were found. A 

total of 47 sablefish eggs were found in the Tucker trawl. No 

sablefish eggs or larvae were collected in the bongo or neuston 

tows. 

Hexagrammos decagrammus (Figure 22) - Kelp greenling larvae 

were found in neuston samples predominately in coastal regions 

throughout the survey area, with the highest abundances occurring 

at 44°N. The larvae ranged in length from 6.2-19.0 

(x = 12.0) rom SL and occurred at 43% of the stations occupied. 

Hexagrammos lagocephalus (Figure 23) - Rock greenling found 

in the neuston were distributed east of 128°W throughout the 

sampling area. The larvae ranged from 6.1-28.5 (x = 16.3) rom SL 

and occurred at 28% of the stations occupied. 
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Hemilepidotus spinosus (Figure 24) - Brown Irish lord larvae 

caught in the neuston were found in coastal regions, 

predominately south of the Columbia River, and were particularly 

abundant nearshore at 43°30'N (station 51). The larvae ranged 

from 3.9-10.5 (x = 6.7) rom SL and were found at 31% of the 
. 

stations occupied. 

Icichthys lockingtoni (Figure 25) - Medusafish eggs from the 

bongo were found south of 4s o 30'N, predominately near the 

continental shelf and were most abundant (220/10 m2
) at 42°N 

(station 64). Eggs occurred at 23% of the bongo stations 

occupied. Medusafish eggs from the neuston had a similar 

distribution and had a percent occurrence of 24% (Figure 26). 

Bothidae (Figures 27 and 28) - Lefteye flounder eggs from the 

bongo were found in coastal waters throughout the sampling area 

and were also found at some offshore stations at 400N. Eggs 

occurred at 20% of the bongo stations occupied. Lefteye flounder 

eggs from the neuston were found mostly in coastal waters north 

of 42°30'N. Eggs occurred at 19% of the neuston stations 

occupied. 

Citharichthys spp. (Figure 29) - Sanddab eggs from the 

neuston were found at coastal stations north of 42°30'N. Some 

sanddab eggs were caught offshore at station 36. Eggs occurred 

at 11% of the neuston stations occupied. 

Pleuronectidae (Figures 30 and 31) - Righteye flounder eggs 

were collected in both bongo and neuston tows mostly at coastal 

stations north of 42°N. Eggs occurred at 13% of the bongo 
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stations and 19% of the neuston stations occupied. 

COMMUNITY STRUCTURE 

Recurrent group analysis at the 0.4 affinity level for 

neuston egg and larvae catches showed three groups whose members 

had five or more occurrences (Figure 33). The first major 

nearshore group was composed of Pleuronectidae, Bothidae, 

Citharichthys spp., Parophrys vetulus, and Isopsetta isolepis. 

The second major nearshore group was composed of Hexagrammos 

decagrammus, Hemilepidotus spinosus, and Scorpaenichthys 

marmoratus. Chauliodus macouni and Icichthys lockingtoni 

comprised the only offshore group from the neuston. Groups in 

the neuston catches were aligned mainly in an onshore-offshore 

pattern, as was indicated in an earlier study of the area 

(Richardson et al. 1980). 

In the bongo catches a more complex pattern emerged 

(Figure 32). There were five groups whose members had more than 

five occurrences. The central offshore group consisted of three 

myctophid members, three bathylagid members, and Icichthys 

lockingtoni. Stenobrachius leucopsarus, with 46 occurrences, was 

the most abundant species of the group. Chauliodus macouni and 

Bathylagus spp. had a greater than .4 affinity with all but two 

species in the main offshore group. Tarletonbeania crenularis 

and Trachipterus altivelis formed another offshore group with 

more than five occurrences. Sebastes spp. and Icosteus 

aeniqrnaticus comprised another offshore group. 
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The major nearshore group of eggs and larvae from the bongo 

was composed of Osmeridae, citharichthys spp., Platichthys 

stellatus, Pleuronectidae, Bothidae, and Parophrys vetulus. The 

group had few outside associations at the .4 affinity level. 

Osmeridae had affinity with two taxa outside the central 

nearshore group: Hemilepidotus spinosus and Cyclopteridae. 

Parophrys vetulus had overlap outside its group with 

Bathylagidae, which was from the central offshore group. 
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1MF87 NEUSTON AND BONGO STATION SUMMARY 

---------------------------------------------------------------------------------
STATION POSITION DATE POLYGONAL NEUSTON TOW BONGO TOW 

AREA TIME STANDARD TIME STANDARD 
HAUL HAUL 

LAT LONG FACTORS * FACTORS * 
(N) (W) YYMMDD KM2 GMT A B GMT A B 

---------------------------------------------------------------------------------
G001A 48 0.7 124 49.6 870107 2117 1812 0.035 23.570 1846 5.527 13 .160 
G002A 48 0.0 125 10.5 870107 2000 2103 0.028 18.690 2039 6.439 4.700 
G003A 47 59.6 125 33.2 870107 2182 2308 0.028 18.712 2324 7.391 4.348 
G004A 47 59.7 125 55.0 870108 1865 0304 0.023 15.105 0220 6.416 3.224 
G005A 48 0.3 126 14.3 870108 1994 0600 0.028 18.681 0630 8.564 4.002 
G006A 47 21. 6 124 26.6 870112 1777 1253 0.028 18.700 1240 3.723 12.410 
G007A 47 19.6 124 46.0 870112 2051 1542 0.029 19.222 1600 6.439 3.172 
G008A 47 18.2 125 9.8 870112 2787 2026 0.030 20.014 1958 8.008 3.673 
G009A 47 19.4 125 42.6 870112 4298 2349 0.029 19.101 0009 7.006 2.969 
GOIOA 46 39.7 124 17.0 870113 1723 0958 0.027 17.944 0942 4.504 8.189 
GOllA 46 39.9 124 39.4 870113 2064 1233 0.026 17.495 1307 5.739 4.381 
G012A 46 41. 2 125 2.2 870113 3450 1706 0.023 15.287 1627 5.687 2.977 
G013A 46 40.3 125 52.6 870114 5041 0143 0.026 17.563 0200 7.706 3.741 
G014A 46 40.3 126 49.7 870114 5553 0816 0.027 17.955 0745 7.538 3.426 
G015A 47 20.8 126 40.9 870114 5960 1359 0.028 18.339 1416 7.635 3.502 
G016A 47 21.3 127 40.6 870114 5380 1952 0.029 19.463 1923 6.060 2.928 
G017A 46 40.4 127 48.2 870115 5385 0038 0.029 19.596 0141 6.745 3.339 
G018A 46 38.7 128 54.0 870115 6587 0743 0.027 18.156 0628 8.871 3.942 
G019A 46 0.8 128 30.6 870115 5174 1200 0.029 19.345 1219 8.254 4.007 
G020A 45 59.6 127 32.0 870115 5056 1622 0.023 15.241 1553 7.231 3.545 
G021A 46 0.9 126 34.2 870115 5269 2129 0.028 18.550 2151 7.849 3.651 
G022A 46 1.0 125 36.5 870116 4963 0350 0.026 17.315 0323 9.121 4.146 
G023A 46 0.2 124 46.3 870116 3443 0937 0.027 17.808 0953 6.869 3.522 
G024A 46 0.8 124 20.0 870116 2046 1219 0.028 18.574 1157 7.154 5.816 
G025A 45 59.9 124 3.7 870116 830 1342 0.025 16.603 1402 6.242 12.484 
G026A 45 20.5 124 7.0 870116 1661 2244 0.028 18.760 2227 6.710 7.456 
G027A 45 20.0 124 27.3 870117 2038 0107 0.027 18.270 0123 9.207 3.935 
G028A 45 20.5 124 47.5 870117 3975 0335 0.026 17.516 0307 8.350 3.902 
G029A 45 20.2 125 44.1 870117 5606 0709 0.027 17.813 0725 8.011 3.761 
G030A 45 21. 3 126 40.6 870117 5659 1119 0.028 18.467 1052 8.632 3.888 
G031A 45 20.2 127 37.0 870117 5659 1438 0.030 19.717 1458 6.374 3.541 
G032A 45 21. 0 128 34.4 870117 5774 1909 0.024 16.260 1839 6.340 3.664 
G033A 44 39.9 128 35.1 870117 5130 2236 0.025 16.548 2355 10.141 4.507 
G034A 44 39.9 127 39.9 870118 5178 0342 0.025 16.411 0433 8.681 4.019 
G035A 44 39.9 126 43.7 870118 5509 0907 0.026 17.325 0923 8.774 4.043 
G036A 44 40.8 125 48.0 870118 5416 1413 0.027 17.706 1346 7.216 3.720 
G037A 44 40.0 124 52.4 870118 3803 2003 0.026 17.621 2019 8.547 4.070 
G038A 44 39.4 124 29.6 870118 2093 2229 0.026 17.423 2209 6.834 5.467 

* "A" CONVERTS CATCH TO CATCH PER 10M2, "B" CONVERTS CATCH TO CATCH PER 1000M3 
(SEE SMITH AND RICHARDSON 1977) 

---------------------------------------------------------------------------------
Table 1a.--Data associated with neuston and bongo tows during 

cruise 1MF87, January 1987. 
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POSITION DATE POLYGONAL NEUSTON TOW BONGO TOW 
AREA TIME STANDARD TIME STANDARD 

HAUL HAUL 
LAT LONG FACTORS * FACTORS* 
(N) (W) YYMMDD KM2 GMT A B GMT A B 

---------------------------------------------------------------------------------
G039A 44 40.5 124 10.0 870119 1502 0012 0.027 18.328 0027 6.701 11.168 
G040A 43 59.5 124 12.8 870119 1247 0403 0.024 16.220 0351 6.160 14.000 
G041A 44 0.3 124 32.9 870119 1893 0541 0.026 17.610 0556 7.369 5.226 
G042A 44 0.7 124 54.2 870119 3670 0759 0.026 17.259 0743 6.176 6.501 
G043A 44 0.2 125 48.9 870119 5317 1121 0.027 17.922 1146 8.351 4.034 
G044A 44 0.7 126 43.3 870119 5393 1541 0.024 16.326 1515 7.558 3.916 
G045A 44 0.1 127 39.3 870119 5499 1903 0.025 16.525 1920 7.671 3.618 
G046A 43 59.4 128 34.8 870119 5154 2303 0.024 16.286 2240 7.956 3.701 
G047A 43 20.1 128 52.2 870120 5311 0315 0.026 17.658 0421 10.086 4.348 
G048A 43 19.2 127 52.0 870120 5068 0956 0.027 17.781 0840 8.292 4.006 
G049A 43 20.3 127 2.1 870120 5199 1356 0.027 18.139 1510 7.780 3.653 
G050A 43 22.1 126 3.6 870120 5201 2049 0.028 18.754 1935 7.687 3.787 
G051A 43 20.6 125 13.1 870121 3734 0258 0.027 18.111 0357 8.837 4.017 
G052A 43 18.9 124 51.9 870121 2053 0734 0.028 18.520 0610 8.879 4.228 
G053A 43 19.4 124 29.8 870121 1741 0921 0.029 19.549 0939 4.934 6.579 
G054A 42 39.4 124 32.4 870121 1260 1338 0.025 16.420 1330 4.283 6.490 
G055A 42 39.8 124 53.8 870121 1978 1515 0.024 16.172 1534 7.455 3.420 
G056A 42 39.1 125 14.5 870121 3736 1744 0.026 17.542 1714 8.325 3.819 
G057A 42 39.9 126 8.8 870121 5284 2114 0.027 17.781 2129 8.544 3.797 
G058A 42 38.8 127 2.9 870122 5404 0144 0.026 17.134 0117 6.910 3.455 
G059A 42 39.8 127 57.2 870122 5259 0523 0.024 16.077 0537 6.765 3.487 
G060A 42 39.1 128 57.6 870122 .5329 0955 0.026 17.179 0928 6.858 3.362 
G061A 41 59.5 128 37.5 870122 5787 1439 0.023 15.386 1500 8.935 3.971 
G062A 41 58.7 127 41. 6 870122 5769 2004 0.027 17.917 1941 7.306 3.367 
G063A 41 59.0 126 50.2 870123 5570 0013 0.029 19.629 0031 8.124 4.276 
G064A 41 59.1 125 55.6 870123 5559 0531 0.025 16.992 0506 8.166 3.746 
G065A 41 59.2 125 3.9 870123 3990 1131 0.028 18.345 1147 8.304 3.844 
G066A 41 58.6 124 43.3 870123 2458 1532 0.027 17.743 1504 8.005 3.776 
G067A 41 59.9 124 21.9 870123 1423 1715 0.026 17.584 1731 5.060 9.035 
G068A 41 19.9 124 15.3 870123 2468 2124 0.026 17.264 2112 4.615 7.566 
G069A 41 19.8 124 34.6 870123 2141 2333 0.024 16.150 2348 6.862 3.555 
G070A 41 20.3 125 55.1 870124 3641 1740 0.026 17.075 1757 8.355 3.633 
G071A 41 19.8 125 49.6 870124 5714 2215 0.027 18.050 2151 9.833 4.313 
G072A 40 39.3 125 55.1 870125 5659 0236 0.027 18.123 0334 8.347 3.829 
G073A 40 38.0 125 0.2 870125 4003 1132 0.024 15.857 1012 6.989 3.297 
G074A 40 39.9 124 43.0 870125 1942 1311 0.023 15.248 1412 7.899 3.038 
G075A 40 39.5 124 24.0 870125 1614 1726 0.026 17.637 1714 4.517 15.056 
G076A 39 59.8 124 11.4 870126 2010 0701 0.025 16.424 0715 6.730 3.332 
G077A 40 0.2 124 32.3 870126 2135 0919 0.026 17.569 0852 8.785 3.939 
G078A 39 59.9 124 51.1 870126 3900 1042 0.026 17.551 1057 9.522 4.104 
G079A 39 59.3 125 43.6 870126 5431 1513 0.022 14.811 1445 8.084 3.760 
GOSOA 40 0.2 126 35.6 870126 5310 1840 0.025 16.461 1859 9.269 4.175 

* IIAII CONVERTS CATCH TO CATCH PER 10M2, IIBII CONVERTS CATCH TO CATCH PER 1000M3 
(SEE SMITH AND RICHARDSON 1977) 

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

Table 1b.--Data associated with neuston and bongo tows during 
cruise 1MF87 , January 1987, continued. 
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POSITION DATE POLYGONAL NEUSTON TOW BONGO TOW 
AREA TIME STANDARD TIME STANDARD 

HAUL HAUL 
LAT LONG FACTORS * FACTORS * 
(N) (W) YYMMDD KM2 GMT A B GMT A B 

---------------------------------------------------------------------------------
G081A 39 59.4 127 27.7 870127 5597 2258 0.026 17.654 2232 9.506 4.133 
G082A 39 59.9 128 20.2 870127 5409 0225 0.026 17.182 0225 8.483 4.059 
G083A 40 37.5 128 28.9 870127 6017 0834 0.026 17.242 0721 7.072 3.320 
G084A 40 39.9 127 39.1 870127 5590 1222 0.024 16.139 1238 7.938 3.308 
G085A 40 38.9 126 48.5 870127 5284 2159 0.019 12.883 2133 8.869 3.696 
G086A 41 19.9 126 42.6 870128 5500 0139 0.031 20.736 0155 6.247 3.471 
G087A 41 20.5 127 36.8 870128 5461 0643 0.027 18.100 0616 6.536 3.188 
G088A 41 19.9 128 30.0 870128 5636 1139 0.024 15.942 1157 9.865 3.868 

* "A" CONVERTS CATCH TO CATCH PER 10M2, "Bit CONVERTS CATCH TO CATCH PER 1000M3 
(SEE SMITH AND RICHARDSON 1977) 

Table 1c.--Data associated with neuston and bongo tows during 
cruise 1MF87, January 1987, continued. 



27 

1MF87 TUCKER STATION SUMMARY 

------------------------------------------------------------------
STATION POSITION DATE POLYGONAL TUCKER TOW 

AREA TIME STANDARD HAUL 
LAT LONG FACTORS * 
(N) (W) YYMMDD KM2 GMT A B 

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

G012A 46 40.0 125 0.1 870113 3450 1743 2.682 0.743 
G013A 46 40.2 125 50.8 870113 5041 0050 3.251 0.834 
G014A 46 40.7 126 52.2 870114 5553 0815 2.658 0.678 
G017A 46 41.2 127 48.3 870115 5385 0057 2.473 0.681 
G018A 46 38.5 128 49.4 870115 6587 0656 3.004 0.751 
G047A 43 20.4 128 50.9 870120 5311 0338 2.826 0.666 
G048A 43 19.2 127 53.9 870120 5068 0909 2.398 0.623 
G049A 43 20.7 127 1.4 870120 5199 1414 2.785 0.665 
G050A 43 21. 5 126 5.1 870120 5201 2005 2.427 0.632 
G051A 43 20.8 125 12.2 870121 3734 0313 2.578 0.661 
G052A 43 19.9 124 51.1 870121 2053 0648 2.720 0.633 
G072A 40 38.7 125 55.4 870125 5659 0251 3.077 0.749 
G073A 40 39.3 125 0.8 870125 4003 1043 2.293 0.586 
G074A 40 39.1 124 42.8 870125 1942 1329 2.570 0.747 
G083A 40 38.8 128 29.3 870127 6017 0747 2.379 0.599 
G084A 40 38.8 127 38.7 870127 5590 1307 3.257 0.754 
G085A 40 38.4 126 46.6 870128 5284 2049 3.334 0.805 
G089A 43 19.9 128 52.1 870128 5311 2236 2.457 0.647 
G090A 43 19.9 127 56.9 870129 5068 0237 3.204 0.722 
G091A 43 19.8 127 0.9 870129 5199 0640 2.864 0.690 
G092A 43 19.8 126 6.0 870129 5201 1044 2.632 0.648 
G093A 43 19.9 125 12.3 870129 3734 1503 2.781 0.688 
G094A 46 40.3 124 49.0 870130 2064 1111 3.051 0.895 
G095A 46 39.9 125 0.0 870130 3450 1247 3.063 0.792 
G096A 46 40.0 125 50.0 870130 5041 1721 3.552 0.834 
G097A 46 39.3 126 49.4 870130 5553 2142 3.603 0.848 
G098A 46 39.0 127 30.7 870131 5385 0103 2.601 0.665 

* "A" CONVERTS CATCH TO CATCH PER 10M2, "B" CONVERTS CATCH TO CATCH 
PER 1000M3 

(SEE SMITH AND RICHARDSON 1977) 

Table 1d.--Data associated with Tucker trawls during cruise 1MF87, 
January 1987. 
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CRUISE: 1MF87 

STAGE: EGG 
NEUSTON BONGO 

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

SPECIES 

UNIDENTIFIED 1.14 7.0091 6.82 10.6391 
TELEOST TYPE E 1.14 9.1858 
TELEOST TYPE G 1.14 7.3101 11. 36 10.8306 
TELEOST TYPE P 1.14 6.9636 5.68 10.3555 
ARGENTINIDAE 1.14 7.1314 
NANSENIA CANDIDA 2.27 7.4855 5.68 10.6043 
BATHYLAGIDAE 10.23 8.4877 45.45 12.2007 
BATHYLAGUS SPP. 9.09 8.0595 21.59 11. 2627 
BATHYLAGUS MILLERI 23.86 11.2549 
BATHYLAGUS OCHOTENSIS 2.27 10.0049 
CHAULIODUS MACOUNI 22.73 8.6044 34.09 11. 3809 
TRACHIPTERIDAE 1.14 7.1309 
TRACHIPTERUS ALTIVELIS 42.05 8.9648 31.82 11. 2238 
ICOSTEUS AENIGMATICUS 17.05 8.3338 18.18 11. 0547 
ICICHTHYS LOCKINGTONI 23.86 9.0839 22.73 11. 5647 
BOTHIDAE 19.32 10.3452 20.45 11.8307 
CITHARICHTHYS SPP. 11. 36 9.1564 12.50 10.7536 
PLEURONECTIDAE 19.32 10.0707 13.64 11.8616 
GLYPTOCEPHALUS ZACHIRUS 1.14 6.6975 2.27 9.4116 
ISOPSETTA ISOLEPIS 6.82 7.6436 2.27 9.5001 
LYOPSETTA EXILIS 2.27 7.4694 
MICROSTOMUS PACIFICUS 2.27 9.5795 
PAROPHRYS VETULUS 11. 36 8.4482 7.95 10.5400 
PLATICHTHYS STELLATUS 5.68 8.1518 7.95 10.4243 
PLEURONICHTHYS DE CURRENS 4.55 7.6813 3.41 9.4706 
PSETTICHTHYS MELANOSTICTUS 5.68 7.8353 3.41 9.3934 

Table 2.--Fish eggs collected in bongo and neuston tows during 
cruise 1MF87, January 1987. 
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CRUISE:1MF87 

STAGE: LARVAE 
NEUSTON BONGO 

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

SPECIES 

UNIDENTIFIED 1.14 9.7496 
DISINTEGRATED 1.14 6.6975 1.14 9.9139 
ENGRAULIS MORDAX 1.14 6.6160 
OSMERIDAE 3.41 7.4840 11. 36 11.2736 
MICROSTOMA MICROSTOMA 1.14 9.6616 
BATHYLAGIDAE 1.14 6.9778 6.82 10.7210 
BATHYLAGUS SPP. 1.14 6.6664 
BATHYLAGUS MILLERI 3.41 10.0915 
BATHYLAGUS OCHOTENSIS 36.36 11. 5319 
BATHYLAGUS PACIFICUS 2.27 9.7564 
CHAULIODUS MACOUNI 13.64 10.7616 
MYCTOPHIDAE 2.27 10.0089 
LAMPANYCTUS SPP. 1.14 9.6616 
STENOBRACHIUS LEUCOPSARUS 1.14 7.1513 40.91 11. 5705 
TARLETONBEANIA CRENULARIS 21. 59 9.1570 42.05 11. 5208 
DIOGENICHTHYS ATLANTICUS 1.14 9.6616 
PROTOMYCTOPHUM CROCKERI 1.14 6.6664 25.00 11.2141 
PROTOMYCTOPHUM THOMPSONI 21.59 11.1453 
LESTIDIOPS RINGENS 9.09 10.4831 
COLOLABIS SAIRA 19.32 8.7758 1.14 9.5572 
TRACHIPTERUS ALTIVELIS 2.27 9.8790 
MELAMPHAEIDAE 4.55 10.2572 
MELAMPHAES SPP. 1.14 9.6102 
MELAMPHAES LUGUBRIS 1.14 9.1655 
SEBASTES SPP. 7.95 7.8842 46.59 11.8291 
HEXAGRAMMOS SPP. 1.14 6.9636 
HEXAGRAMMOS DECAGRAMMUS 43.18 9.4747 5.68 9.7943 
HEXAGRAMMOS LAGOCEPHALUS 28.41 8.7336 
HEXAGRAMMOS STELLERI 1.14 7.1752 1.14 9.0682 
OPHIODON ELONGATUS 3.41 7.1164 1.14 8.8572 
OXYLEBIUS PICTUS 1.14 8.8572 
ARTEDIUS FENESTRALIS 1.14 9.0682 
ARTEDIUS HARRINGTON I 1.14 9.0029 

Table 3a.--Fish larvae collected in bongo and neuston tows during 
cruise 1MF87, January 1987. 
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CRUISE: 1MF87 

STAGE: LARVAE 
NEUSTON BONGO 

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

SPECIES 

HEMILEPIDOTUS HEMILEPIDOTUS 9.09 8.0886 3.41 9.7637 
HEMILEPIDOTUS SPINOSUS 30.68 9.8450 7.95 10.4269 
LEPTOCOTTUS ARMATUS 3.41 7.4754 2.27 9.1093 
RADULINUS ASPRELLUS 1.14 8.9341 
SCORPAENICHTHYS MARMORATUS 18.18 8.4925 2.27 9.2693 
AGONIDAE 2.27 9.5686 
CYCLOPTERIDAE 9.09 10.2010 
BATHYMASTER SPP. 1.14 6.8742 
STICHAEIDAE 2.27 9.5005 
CHIROLOPHIS SPP. 1.14 8.9341 
LYCONECTES ALEUTENSIS 1.14 7.5341 1.14 8.7321 
PHOLIS SPP. 1.14 9.0029 
LEPIDOGOBIUS LEPIDUS 2.27 9.2222 
ICICHTHYS LOCKINGTONI 3.41 10.3161 
CITHARICHTHYS SPP. 1.14 7.8543 3.41 9.7530 
CITHARICHTHYS SORDIDUS 1.14 6.6812 7.95 10.5509 
CITHARICHTHYS STIGMAEUS 1.14 6.6812 10.23 10.6187 
MICROSTOMUS PACIFICUS 1.14 9.6165 
PAROPHRYS VETULUS 6.82 11.0234 
REINHARDTIUS HIPPOGLOSSOIDES 3.41 9.8476 

Table 3b.--Fish larvae collected in bongo and neuston tows during 
cruise 1MF87, January 1987, continued. 
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CRUISE: 1MF87 

STAGE: JUVENILE 
NEUSTON 

OCCUR. LOG NO. 
% IN AREA 

SPECIES 

TACTOSTOMA MACRO PUS 
DIAPHUS THETA 
LAMPANYCTUS SPP. 
LAMPANYCTUS RITTERI 
STENOBRACHIUS LEUCOPSARUS 
SYMBOLOPHORUS CALIFORNIENSE 3.41 
TARLETONBEANIA CRENULARIS 35.23 
PROTOMYCTOPHUM CROCKERI 
PARVILUX INGENS 
COLOLABIS SAIRA 5.68 
LYOPSETTA EXILIS 

7.9669 
9.7938 

7.9549 

BONGO 
OCCUR. LOG NO. 

% IN AREA 

4.55 10.0984 
30.68 11.2357 
1.14 9.6472 
5.68 10.3916 

23.86 10.9872 

9.09 10.7574 
3.41 10.0998 
1.14 9.6742 

1.14 9.1312 

Table 4.--Juvenile fish collected in bongo and neuston tows 
during cruise 1MF87, January 1987. 



CRUISE: 1MF87 

STAGE: EGG 

SPECIES 
UNIDENTIFIED 
TELEOST TYPE E 
TELEOST TYPE G 
TELEOST TYPE P 
DISINTEGRATED 
SALMONIFORMES 
NANSENIA CANDIDA 
MICROSTOMA MICROSTOMA 
BATHYLAGIDAE 
BATHYLAGUS SPP. 
BATHYLAGUS OCHOTENSIS 
CHAULIODUS MACOUNI 
MYCTOPHIDAE 
THERAGRA CHALCOGRAMMA 
TRACHIPTERUS ALTIVELIS 
ANOPLOPOMA FIMBRIA 
ICOSTEUS AENIGMATICUS 
ICICHTHYS LOCKINGTONI 
TETRAGONURUS CUVIERI 
BOTHIDAE 
HIPPOGLOSSOIDES ELASSODON 
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TUCKER TRAWL 
OCCUR. NUMBER 

% CAUGHT 

51.85 
88.89 
37.04 
7.41 
3.70 
7.41 

18.52 
7.41 

88.89 
66.67 
33.33 
51.85 
11.11 

3.70 
66.67 
40.74 
33.33 
44.44 

3.70 
3.70 
3.70 

53 
155 

62 
4 
2 

25 
9 
3 

554 
193 

30 
37 
18 
17 
61 
47 
28 
57 

1 
2 
2 

Table 5.--Fish eggs collected in Tucker trawls during cruise 1MF87, 
January 1987. 



CRUISE: 1MF87 

STAGE: · LARVAE 

SPECIES 
UNIDENTIFIED 
DISINTEGRATED 
BATHYLAGIDAE 
BATHYLAGUS SPP. 
BATHYLAGUS MILLERI 
BATHYLAGUS OCHOTENSIS 
BATHYLAGUS PACIFICUS 
MACROPINNA MICROSTOMA 
ARGYROPELECUS LYCHNUS 
DANAPHOS OCULATUS 
CHAULIODUS MACOUNI 
STENOBRACHIUS LEUCOPSARUS 
TARLETONBEANIA CRENULARIS 
PROTOMYCTOPHUM CROCKERI 
PROTOMYCTOPHUM THOMPSONI 
LESTIDIOPS RINGENS 
BENTHALBELLA DENTATA 
GADUS MACROCEPHALUS 
TRACHIPTERUS ALTIVELIS 
MELAMPHAEI DAE 
MELAMPHAES SPP. 
SEBASTES SPP. 
SEBASTES PAUCISPINUS 
SEBASTES PINNIGER 
SEBASTOLOBUS SPP. 
HEXAGRAMMOS DECAGRAMMUS 
HEXAGRAMMOS LAGOCEPHALUS 
HEMILEPIDOTUS SPINOSUS 
SCORPAENICHTHYS MARMORATUS 
CYCLOPTERIDAE 
CITHARICHTHYS SORDIDUS 
CITHARICHTHYS STIGMAEUS 
ISOPSETTA ISOLEPIS 
MICROSTOMUS PACIFICUS 
PAROPHRYS VETULUS 
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TUCKER TRAWL 
OCCUR. NUMBER 

% CAUGHT 

44.44 
14.81 
11.11 

7.41 
18.52 
48.15 
22.22 

3.70 
3.70 

11.11 
33.33 
77.78 
77.78 
55.56 
62.96 
29.63 

3.70 
3.70 
3.70 
7.41 

11.11 
44.44 
11.11 

3.70 
14.81 

7.41 
3.70 

29.63 
3.70 
7.41 

11.11 
25.93 

3.70 
11.11 

7.41 

49 
6 

24 
9 
5 

103 
14 

1 
1 
4 

20 
137 
122 

28 
50 
12 

1 
1 
1 
5 
3 

55 
11 

5 
5 
2 
1 

36 
1 
2 
4 

13 
1 
3 
2 

Table 6.--Fish larvae collected in Tucker trawls during cruise 1MF87, 
January 1987. 



CRUISE: 1MF87 

STAGE: JUVENILE 

SPECIES 
CYCLOTHONE SPP. 
CHAULIODUS MACOUNI 
TACTOSTOMA MACRO PUS 
IDIACANTHUS SPP. 
CERATOSCOPELUS TOWNSENDI 
DIAPHUS THETA 
LAMPANYCTUS RITTERI 
STENOBRACHIUS LEUCOPSARUS 
STENOBRACHIUS NANNOCHIR 
SYMBOLOPHORUS CALIFORNIENSE 
TARLETONBEANIA CRENULARIS 
PROTOMYCTOPHUM CROCKERI 
PROTOMYCTOPHUM THOMPSONI 
MELAMPHAES LUGUBRIS 
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TUCKER TRAWL 
OCCUR. NUMBER 

% CAUGHT 

48.15 
14.81 
11.11 

3.70 
3.70 

48.15 
14.81 
88.89 
7.41 
3.70 

40.74 
18.52 
25.93 

3.70 

29 
4 
3 
1 
1 

17 
4 

112 
2 
1 

45 
6 

14 
1 

Table 7.--Juvenile fish collected in Tucker trawls during cruise 
1MF87, January 1987. 
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60 

Station symbols 

+ NEUSTON and BONGO 

E& NEUSTON , BONGO , 
and CTO 

Ja. NEUSTON, BONGO, 
TUCKER, and CTa 

o eTC only 

19 

32 

33 

46 

61 

88 

129 OOW 

82 

16 15 

20 21 

31 30 

34 35 

45 44 

90 91 

48 49 

59 58 

62 63 

87 86 

81 60 

127 00 

35 

6 
48 OON 

47 00 

96 95 

22b 220 
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Figure l.--Bongo, neuston, Tucker trawl, and CTD station locations 
and cruise track for cruise IMF87 , January 1987. 
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ICHTHYDPLANKTDN RANK ABUNDANCE 
CRUISE' IMF87 GEAR. BONGO STAGE' EGG 

NUMBER CAUGHT 0' 0' PERCENT OCCURRENCE 

_ ... SiUP"E"'C ... I.>;E""S~ ____ ___ .~~.~.~~'~ •• ~ .. ~~'~~~ ... ~~.~'~ ... ~~7~~~ ... ~J;'i.OO _ -'SiUP"E"Cul.>;E ... S _ _ ___ ___ ·o~._!f:...~ __ • .!J~~ _ __ ~~ __ ~.:.~~.oo 

PLE~RONEC~IDAE 
80THIOAE 
IATHTLACIDAE 
ICICHTHYS LOCKINOTDNI 
CITHARICHTHYS S,.,.. 
CHAUL 10DUS ,,",COUN I 
IATHTLAOUS HILLERI 
aATHTLAOUS SPP. 
TRACHleTERUS AL TlVEL IS 
PAROPHAU VETULUS 
IceSTEUS AEHI"U\TICUS 
PLATICHTHTS STELLATUS 
TELEOST nPE • 
UlIIDEllTlFIElI 
TELEOST nPE P 
MANSEliIA CANDIDA 
PSETTICHTHTS HELANOSTTCTUS 
!SOPtETTA ISOLUIS 
HICROITO,.,S PACIFICUS 
PLEURO.ICHTHYS DECUAAEIIS 
Cl ,PTOCEPHALUS IACHIRUS 
IATHTLAQUS OCHOTENSIS 
TELEOST nPE E 

8ATHYlAGtDAE 
tHAUL I ODU' HACOUN I 
TRACHI PTERUS AL TT YEL I S 
IATHYLAGUS HILLERI 
ICICHTHYS LOCKINOTONI 
IATHYLAGUS SPP. 
aOTHIDAE 
ICOSTEUS AENIGHATTCUS 
PLEURONECIIDAE 
CITHARICHTHYS SPP . 
TELEOST nPE G 
PLATTCHTHYS STELLATUS 
PAROPHRU YETUlUS 
UlIIOENTTFIED 
NANSEliIA CANDIDA 
TELEOST nPE P 
PLEURDNICHTHYS DECURREIIS 
PSETTICHTHYS NELAHOSTTCTUS· 
aATHYLAOUS OCHOTEIISIS 
GL YPTOCEPHALUS ZACHIRUS 
HICROSTD,.,S PACIFICUS 
ISOPSETTA ISOLEPIS 
TELEOST nPE E 

LOG OF NUI18ER IN SURVEY AREA 

_ ... SUP~E"'C ... I~E~S _________ .~~ ... ~A~N~N~V~r.~L~E~R~P~~~,~~ .. ~I~O~I1~~~~.~ .. ~::H~'~ ... ~~I~ .... _-'SiUP:.lE"C ... !.>;E""S~ _______ ,;OG 7,. 00 ' , 00 1,1.00 I?OO 

PLEUROHECTTDAE 
IOTHIOAE 
IATHYLAOIOAE 
ICICHTHYS LOCKINOTDNI 
PLATTCHTHTS STELLATUS 
CITHARI CHTHYS SPP. 
PAAOPHflTS Y£TULUS 
aATHYLAIUS HILLERI 
IATHTLAQUS spp · 
CHAut. rDOUS I'tACl1UMt 
ICOSTEUS AEIII_TTCUS 
UMIDENtlFIED 
IfAA"t.N1A CANDIDA 
TAACNIPT!/WS ALTIHLIS 
TELEOST nPE P 
TELEOST nPE G 
!SOPSETT A I SDLUIS 
IATHYLAOUS OCHDTENSIS 
HICADSTO,.,S PACIFICUS 
TELEOST nPE E 
PLEUJIOHICHTHTS DECURREIIS 
GLYPTOCEPHALUS lACHIRUS 
'UTTICHTHTI HELANOlnCTUI 

aATHTLAIIDAE 
PLEUROMECTTDAE 
aOTHIDAE 
ICICHTHYS LOCKIHOTONI 
CHAUL IODUS HACOUHI 
IATHYLA;UI SPP . 
aATHYLAQIlS HILLE.RI 
TAACHIPTUUI ALllnL11 
'COltEUS Af .. tUUTttul 
TELEOST nPE • 
CITHARICHTHU S"". 
UNIDEllIIFlElI 
NAJiSEliIA CANDIDA 
I"NlDJlHfnS YUUlUS 
PLATTCHTHYS STELLATUS 
TELEOST nPE P 
IATHTLAQUS OCHQTEIISIS 
HICROSTO,.,S PACIFICUS 
!SOPSETT A ISOLEPIS 
PLEURONICHTHYS DECURREIIS 
GL YPTOCEPHALUS lACHIAIIS 
PSETTICHTHYS HELANOSTICTUS 
TELEOST TYPE E 

Figure fish eggs 
1987. 

2.--Rank abundance of 
cruise 1MF87, January 

caught in bongo tows during 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE - IMF87 GEAR- BONGO STAGE- LARVAE 

NUMBER CAUGHT PERCENT OCCURRENCE 

__ ~S~P~E~CUI~E~S~ ________ '~.'~'~~~~_~.~~~~_~~.~~~~2~~.~.~~~J~~.~~~~.~ __ ilJSP~E"C<.JILlE .. SL _ _______ o.:....oo_. ____ '...o_ •. ~_.~.:..~_ •• _~~ . no 

SEBASTES SPP. 
OSI<ERIDAE 
PAROPHRrs 'ETULUS 
STENOBRACHIUS LEUCOPSARUS 
BAlHYLAQUS OCHOTENSIS 
TMLF.TONBEAN IA CRENUlARIS 
PROTOt1TCTOI'ItUft CROCKERI 
?ROTOrflCTOPHU" THO""SONI 
HEHILEPIOOTUS SPINOSUS 
IATHYlAGIDAE 
CHA~ 1 OOltS "ACQUN 1 
CYCLOPTERIOAE 
CITHARICHTHTS STlQ"AEUS 
CITHARICHTHTS SOROIOUS 
LESTIOIOPS RINGENS 
HEXAORAIftIS DECAORA_S 
CITHARICltTHrs SP, . 
ICICHTHTS LOCKINaTONI 
I<ELA.,HAEIOAE 
REI"HANDHUS HIPPoaLOSSOIDES 
STICHAEIOAE 
HE"ILEPIDOTUS HEHILEPlDDTUS 
AaONIDAE 
IATHYLAaUS HILLERI 
&ATHYLACUS PACIFICUS 
"YCTOPHIOAE 
lEPTDCOTTUS AR"ATUS 
DISINTEQRATED 
SCORPAENICHTHTS "ARHeRATUS 
TRACHIPTERUS ALTI'ELIS 
LEPIOOGOBIUS LEPIOUS 
rt!LAII'tIAES LUOUIIRIS 
HICHOSTO"" "ICROSTO"" 
rt!LA.,HAU SPP. 
OIOQENICHTHTI AlLANTlCUS 
o~rLEBIUS PICTUS 
COLOLABIS SAlRA 
L_ANr CTUS SPP. 
UNIDENTIFIED 
RAOULINUS ASPRELLUS 
'HOLts SP,. 
L rCONECTES ALEUTENlts 
HI CROSTOIIJI PAC I FICUS 
CHIROLOI'IIIS ,"P. 
ARTEDIUS FENESTRALIS 
ARTEOIUS HARRI"GTOMI 
DPHIODON ELONOATUS 
HUAGRA_S STELLERI 

SEBASTES spp. 
TARLETONBEANIA CRENULARIS 
STENOBRACHIUS LEUCOPSARUS 
IATHTlAGUS OCitOTENSIS 
PROTOHYCTOPHUH CROCKER I 
PROTOHYCTOPHUH THO""SONI 
CHAUllOOUS ""COUM! 
OSl<ElnOAE 
CITHARICHTHTS STIGHAEUS 
CYClOPTERIDAE 
LESTIDIOPS RlNaENS 
HE"ILEPIDOTUS SPINOSUS 
CITHARICHTHYS SOROIOUS 
PAROPliRTS Y£TULUS 
&ATHYLAaIOAE 
HEXAGRAIftIS OECAGRAmJS 
I<EL A.,HAE I DAE 
CITHARICHTHTI SPP . 
REINHMOTIUS HIPPOClOSSOIO£S 
HE"ILEPIDOTUS HE"ILEPIDDTUS 
IATHYLAGUS HILLERI 
ICICHTHTS LDCKINGTONI 
SCORPAEHICHTHYS ""RHeRATUS 
TRACHIPTERUS ALTI,ELlS 
LEPIDOGOBIUS LEPIDUS 
IATHYlAGUS PACIFICUS 
HYCTOPHIOAE 
LEPTOCOTTUS AR""TUS 
AGONIOAE 
STICHAEIOAE 
PHOlIS S,P. 
L YCONECTES ALEUTENSU 
RAOUL I NUS ASPRELLUS 
HICROSTOIIJS 'ACIFICUS 
CHIROLOPliIS SPP. 
ARTEDIUS FENUTRALIS 
MTEDIUS HARRINOTONI 
DPHIDDON ELDNGATUS 
HEXAORA_S STELLERI 
DlIlNnORATED 
UNIDENTIFIED 
rt!LA""HAES LUOUBRts 
"ICROSTO"" "ICROSTO"" 
rt!LAII'tIAES SPP. 
OIOOENICHTHTS ATLANTICUS 
OXYLEBIUS PICTUS 
COLOLABU SAIRA 
LA.,ANYCTUS SPP. 

Figure 3a.--Rank abundance of fish 
cruise 1MF87, January 

larvae 
1987. 

caught in bongo tows during 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' IMF87 

MEAN NUMBER PER 10112 

GEAR' BONGO ST AGE' LARVAE 

LOG OF NUI1BER IN SURVEY AREA 
___ S~P~E~C~I~E~S~ _____________ o·c.o~o~~,~o~. oo~~,~o~.oo~ __ ~~.oo=-__ ~.o~. ~=-__ ~~.~ __ ~$ P~Er.lC",luE .. SL-_____________ ~ " oo '" OIJ '.00 11 • OG I ~ . 00 

PARDPHRY$ VETUlUS 
OSlffftlDAE 
SEBASTES SPP. 
BATHYLA;US OCHOTENSIS 
BATHYLAOIDAE 
STENO'ft~eHI us LEueOPSARUS 
DISINTEQRATEII 
TMlETQ"BE.\I;lA CREHULARIS 
HEHIlEPlDOTUS SPINOSUS 
PROTOPIYCTOI'HU/1 CROCKER I 
ICICHTHYS LOUINarONI 
PROTO"YCTOPHUH THOII'SOH I 
CITHAIIICHTHY! S!'P. 
STlCHAEIDAt: 
"ONIDA! 
UNIDENTIFIED 
CITHARICHTHYS SORDIDUS 
CITHARICHTHYS STlCtlAEUS 
RelNHARDTlUS HIPPOOLOSSOIDES 
PlYCTOl'ItlDAE 
CHAUl lODUS HACOIlNI 
CYCLOPTERIDAE 
LAII'ANYCTUS spp . 
DIO_ICHTHYS ATLANTICUS 
"ICROSTDHA "ICROSTOHA 
BATHYLAGUS PACIFICUS 
HElA",,"AEIOAE 
HEHILEI'IDOTUS H£HIlEPIDOTUS 
"ICROSTOMUS PACIFICUS 
IArHYLAOUS "ILLERI 
rRACHIPTERUS AlTlYElIS 
~AII'HAES SPP . 
LESTIDIDPS RINOENS 
IlELA","AES LUGUIRIS 
HEXAOIIAJWt)S DECAOIIA,",S 
MTEIIIUS HARRIHOTOHI 
PHOLIS S!'P. 
COLOLAIIIS SAl" 
LEI'TOCOTTUS MH.~TUS 
ARrEDIUS 'ENESTRALIS 
H£.ICAQRNftlI STELLERI 
OPHI ~ ELOHOATUS 
OXYL~IUI PICTUI 
LEPIDOOOIIUS LEI'IDUS 
RADULINUS ASPRELLUS 
CHIROLOPHIS SPP. 
SCORP.v.ICHTHYS __ ATUS 
LrCONECTES AlEUTENSIS 

S~B"S:TE! ~P!' . 
STENOSRACHIUS LEUCOPSARUS 
SATHYLAGUS OCHOTENSIS 
TARlETONBEANIA CRENULARIS 
DSIIE.IDAE 
PA01'Ol1YCtOPHUh r.ROCi<EM[ 
PRDTD"YCTOPHUH THOII'SONI 
PAROPHRYS VETULUS 
CHAUL lOOUS "ACOUN I 
BATHYLAOIOAE 
Cln'MICHTHTS STlGl1AEUS 
CITHMICHTHTI SORDIDUS 
LESTIDIOI'S RINGEN. 
HEHIlEl'IDOTUS SPINOSUS 
ICICHTIITS LOCKIHCTONI 
tELAII'HAEIDAE 
CYClOPTERIDAE 
BATHYLAOUS "ILlERI 
"YCTDl'ltlDAE 
DISINTEGRATED 
TRACHIPTERUI Al nYELlS 
REINHMDnus HIPPOCLOSSOIDES 
HEXAO'AJWt)S DECA"RA,",S 
H£HILEI'IDDTUS HEHILEI'IDOTUS 
BATHYLA;US PACI'ICUS 
CITHARICHTHTS SPP. 
UNIDENTIFIED 
LAII'ANYCTUS SPP. 
OlOQEHICHTHYS ATlANTlCUS 
HICROSTOHA HICROSTOHA 
HICROSTOMUS PACIFICUS 
tELAII'HAES UP . 
AOOHIDAf 
CDLOLAIIIS SAIRA 
STlCHAEIDAt: 
SCORPAENICHTHYS _IIIRATUS 
LEPIDDOOIIUI LEI'IOUS 
~All'HAES LU;UIR I S 
LEI'TOCOTTUS ARHATUS 
.. TEOIUS FENESTRAl IS 
H£XAOIINftlS STELLERI 
MTEIIIUS HMRINaTDHI 
I'HOI.IS S!'P. 
RADULINUS ASPRELLUS 
CHIROLOI'ItIS SPP. 
OPHIOOON ELONOATUS 
OXYLElIUS PICTU. 
LTCONECTES ALfUTENSII 

I ~.QO 

Figure 3b.--Rank abundance of fish larvae caught in bongo tows during 
cruise 1MF87, January 1987. 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' I MF87 GEAR· BONGO STAGE. JUVENILE 

HUMBER CAUGHT PERCENT OCCURRENCE 
_ .... SUP;S;EJiQJ.l Et;.;S;o.... ______ •• .: ... =..._..:';:;p·::; .. :...---.:;,.:.:.= .. :...-_30::..:.:; ... =...--.: .. :l:. :: . .. =-......;:isp.oo _ .... SUP;S;E.liCJ.I.r;.ESL ______ .'~ •• ~.~~r.~ ... ~~~1 ,4~ .• ~.~~'~!~ .• ;.~~'~ •. ~.~. --!Js,ao 

DIAPHU' TH£TA DIAPHUS IHETA 
SIENDIRAcinus LEUCO~SAAUS STENDBRACHIUS LEUCOPSARUS 
TAALETONIUHIA CREHUlAAIS TARLETONBEANIA CRENULARIS 
LAIP,,"YCTUS HITTERI ti LAttI'ANYCTUS RI TTERI 
T ACTotTaM "ACHOPUS I ACTOSTOHA HACROPUS 
PROTOIIYCTOPHUit CIIOCKllIl PROTOHYCTOPHUH CROCKER I 
LYOI'SUTA DILlS LYOPSETTA EXILIS 
LAIPAHYCTUS SI'I'. LAttI'ANYCTUS spp. 
P_ I LUX INUNt PARVILUX INOENS 

MEAN NUMBER PER 10M2 
__ SillP:.IE ... C .... I .r;.ESL _____ _ s.oo ' .. 00 ' .. 00 1,1.00 I~.ao 1,.00 

TARLETONIUHIA CRENULARIS 
OIAPHUS TH£TA 
STENoeRACH I US LEUCOl'SAAUS 
LAIPANYCTU. RITTERI 
TACTOUCIIIA HACIIOI'IJ. 
PARnLUX INOENS 
LAIPAHYCTUS SP~. 
PROTOInCTOPHUH CROCKERI 
LTOI'ftTTA !XILIS E I 

I 

DIA~HUS THETA 
STEHOBRACHIUS LEUCOPSARUS 
TARlETONIEAHIA CREHULAAIS 
LAIPAHYCTU. RITTERI 
PROTOHYCTOPHUH CROCKER I 
T ACTOSTOHA HAClIOI'IJI 
PAAVILUX INOENS 
LAIPANYCTUS SPP. 
LYOPSETTA El(ILIS 

Figure 4.--Rank abundance of juvenile fish caught in bongo tows 
during cruise 1MF87 , January 1987. 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' IMFR7 GF.AR' NEUSTON STACE' ECG 

SPFe 5 NUMBER CAUGHT ·,0' __ ... "" .... "'I .. E ... '-_______ o.oo 1,1.00 2~.OO l~.OQ 4~.OO ,~ . .. SPEC I ES 

&orMLDAE 
,--------------.- =-~] 

1'1I' CHIPT~P.I.'S ALT n'CLIS 
ICtCHTHYS LOCKINGTONI 
CHA.ULIODUS "ACDUN' 
PLEURONEeTlDAE 
SDTHIOAE 

?,-fUillUU:,,,; r J IlA~ 
CtTH.ARICHTH'i'S 5PI- . 
lClcHtHYS lOCKINGTOM( 
TRACHIPTERUS ALTIVELIS 
PAAOPHRTS VETULUS 
PLATICHTHTS STELLATUS 
CHAULIODUS HACOUMI 
SATHTLAGIDAE 
ICOSTEUS AEHIGtl~TlCUS 
ISOPSETI A I SOLEP I S 
eAT HILAGUS SPill. 
PSETTICHTHTS HELAMOSTICTUS 
PlEURONlCHTHTS DeCURREHS 
NANSENIA CANDIDA 
LrOPSETTA EXILIS 
TELEOST TYPE G 
ARGEN T\ N 10AE 
TELEOST TYPE P 
TRACHIPTE~IOA£ 
GLTPTOCEPHALUS ZACHIRUS 
UHlDENTlFIED 

I::j~rEUS AflrilGI1Ai'ICUS 
CITHARICHTHTS spp . 
f"ARO'HHlS YEJULUS 
SATHTLACIDAE 
SATHTLAGUS SPP. 
TSOP~ETTA ISOlEPIS 
PLATICHTHTS STELLATUS 
PSErTtCHTH1S I1ElAHOSi ICTUS 
PLEURONICHTHTS OECURREHS 
",ANSENIA CAIIDtDA 
LTOPSETTA EXllIS 
CLTPTOCEPHALUS ZACHIRUS 
TEUOST TYPE P 
TRACHIPTERIOAE 
TELEOST TY,E • 
AROEMTIMIDAE 
UNIDENTIFIED 

SPEC! ES .~N NYr.~R PER 1000M3 _-"' ..... ..u;"'-_______ . "..... 'I.... 'F'" 3~." _ -'SillP'-'E"'C ... I ... E..,S _ _ _ _ ___ LOG OF NUMBER IN SURVEY AREA 
SOTHIOAE ' .. " ' .. .. ',. " '..... ,~ . .. 
PLEU~OIIECTIOAE 
CITHARICHTHYS SP'. 
'AAO,HRTS V(TULUS 
PLATICHTHYS STELLATUS 
'ATHTLACIDAE 
ICICHTHTS LOCMIHOTOHI 
PSETTICHTHfS HELAHOSTICTUS 
1S000st:TTA ISOLEPIS 
TftACHIPTERUS ALTIVELIS 
PLEU~ONlCHTHTS OEc;lJRREHI 
TELEOST TYPE C 
CHAUL IOauS HACOUHI 
I COSTEUI AlH I OKA TI CUS 
aATHTLAQUS SPP. 
CLTPTacEPHALUS lACHI~S 
MAM,EHlA CANDIDA 
LTOPSETTA EXILIS 
TELEOST TYPE P 
T~ACHIPTERIDAE 
AAOEN TI H I OAE 
UNIDENTIFIED 

SOTHIDAE 
PLEURONECTI OAe 
ClTHARICHTHYS SPfI'. 
ICICHTH'S LOCMINGTONI 
T"ACH(P"( "'.IS AlTIVELIS 
CHAUll C':' • "ACOUN I 
BATHYLAQtDA£ 
PA~OPHRTS ,£lULUS 
ICOSTEUS AENICI1ATlCUS 
PLATICHTHTS STELLA IUS 
BATHTLAOUS SPP. 
PSETTICHTHTS I1ELANOSTICTUS 
PLEURONICHTHTS OECURItENS 
I SOPSETT A I SOLEP I S 
MA.SENIA CANDIDA 
LTOPSETTA E~lllS 
TELEOST TYPE 0 
ARoENTINIOAE 
T~ACHIPTERIOAE 
UNIDENTIFIED 
TELEOST UpE P 
OL TPTOCEPHALUS ZACHI RUS 

15· 00 

Figure 5.--Rank abundance of fish eggs caught in neuston tows during 
cruise 1MF87 , January 1987. 



41 

ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE' IMFB7 GEAR' NEU5TON STAGE' LARVAE 

NUMBER CAUGHT '10' 
__ ~SuP~E~C~IAE~S _______________ .~.~~ __ ~I~r.~~~~'~~~.~~~'~'~ .• ~O ___ H~.OO~ __ ~.~.~ 

PERC EN T OCCURRENCE 

_~SilJP'-'E .. C ... I~E~S,-_____________ .~; oo~==~,~,~~===,~,~ .. ~o==='~r~ .. ~.~=,~.~ .. ~o==~,~ ." 
HEI1!LEP10QTUS S~!HO'SUS 

HEXAGAAHI'IOS OECAGRAI1f1US 
TARLETONBEAN [A CRENULARlS 
HEXAGRA_S lAGDCEPHAlUS 
COlOlAllS SAIRA 
S~ORPAEHICHiHYS I1A~I1ORATUS 
HE~llEPIDOTUS HEHILEPIDOTUS 
CITHARICHTHTS spp. 
SEBASTES SPp. 
DSPIERIDAE 
UrTDCaiTU$ A'U1MUS 
L TCOMECTES Al.EUTENSIS 
OPHIODOO ElOMGATVS 
HEXA~AI1I1OS STEllER I 
CITHARICHTHTS STlG~AEUS 
IATHTttASTER SPP. 
PROTOHTCTOPHUI1 CROC~ERI 
HEXAGRAI1I1OS SPP. 
STENOBRACHIUS lEUCOPSARUS 
HATHTlAGUS SPP. 
HArHTlAGIDAE 
CITHARICHTHTS SOROIDUS 
~NGRAUl IS MORDAX 
DISINTEGRATED 

I1EXAQRAI"1troS OECAC"AI1I"1US ~ 
HEHIlEPIDDTUS SPINOSUS 
HEX.~Q"AI'tr'IOS LACOCEPHALUS 
TARlETONBE~NIA CREHUlARIS 
COlOlABIS SAIRA 
$CO~PAENI CHTHTS "ARMORATUS 
HE~llEPIDDTUS HE~llEPIDOTUS 
SEBASTES spp. 
OPHIODOO ElOOGATUS 
lEPTOCDTTUS AR~ATUS 

QSHERIDAE 
OISINTEGRATED 
IATHT~ASTE. SPP. 
CITHARICHTHTS STtG~EUS 
L.l'CONECTES AlEUTENSlS 
HEXAGRAI1I1OS STEllER I 
PRDTOHTCTDPHUH CROC~ERI 
HEXAGRA_S SPP. 
STENOBRACHIUS lEUCOPSARUS 
BATHTlAGUS spp. 
BATHTLAQIDAE 
CITHARI CHTHTS SPP. 
CITHARICHTHTS SORDIDUS 
EHQRAUl I S ~.DAX 

MEAN NUMBER PER IOOOMJ LOG OF NUMBER IN SURVEY AREA 

__ ~SuP~E",C .. IAE"S _____________ D"GO $~.oo 1,10.00 I as.ao 2?O,OO 275 . 00 _~SilJP'-'E"C"'IU;E"S'--------------'f'OO~~~'~"O~O~~r~'~~~~'~'~.O~~~""~ .. ;;~lP'OO 
CITHARICHTHU spp. H~~ll~PIDDTUS SPINOSUS 
H~~ILEPIDDTUS SPINOSUS H~XA.RA_S DECAGRA''''US 
LYCDNECTES ALEUTENSIS TARl~TDNBEANIA CRENUlARIS 
HEXAQRAI1I1OS DECAGRA_S COlOlAIIS SAiRA 
TAItLETDNBEANIA CRENUlARIS HEXAORAI1I1OS lAOOCEPHALUS 
HEXAORAI1I1OS STEllERI SCORPAEMleHTHYS ~~RATUS 
OSPIERIOAE HE~llEPIDOTUS HE~llEPIOOTUS 
SCORPAEN1CHTHU ~AR~RATUS SEIASTES SPP. 
COlOlABIS S.~IRA CITHARICHTHTS spp. 
HE~llEPIDDTUS HE~llEPIDDTUS L TCDNECTES AlEUTE"SIS 
lEPTOCOTTUS ARttATUI QSPlERIDAE 
HEXAQRAI1I1OS lAGOCEPHAlUS LEPTOCOTTUS AR~ATUS 
BArH'ttASTER SPP. HEXAQRAI1I1OS STEllERI 
SEBASTES spp. STENOBRACHIUS lEUCOPSARUS 
OPHIODON ElDMGATUS OPHIODON ElONGATUS 
DISINTEGRATED BATHTlAGIDAE 
~NGR.~ULlS MOROAX HEXAGRAt1!1OS spp. 
PROTO~TCTOPHU~ CROC~ERI BATHT~ASTER SPP. 
BATHTlAGUS SPP. DISINTEORATED 
HEXAGRAtHlS SPP. CITHARICHTHTS STlO~AEUS 
BATHTlAGIDAE CITHARICHTHYS SDRDIDUS 
STEMDIRACHIUS lEUCDPSARUS PROTO~TCTOPHU~ CROCKER I 
CITHARICHTHTS STIGttAEUS IATHTlAGUS spp . 
CITHARICHTHTS SORDIDUS ENGRAUlIS MORDAX 

Figure 6.--Rank abundance 
during cruise 

of fish 
1MF87, 

larvae caught 
January 1987. 

in neuston tows 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE. 'MFa7 GEAR I NEUSTON STAGE' JUVENILE 

NUMBER CAUGHT ., 0' PERCENT OCCURRENCE 
_ .... Su::P .... EIo.CIL.lE~S'--_ ___ __ o .. oo 1,1.00 .t?oo l~.OO 4~.OO ,~ . oo _ -"s:e:p"eCiiJll,tE.:tS _ ______ o: oo 8.00 1~ . QO 24 . 00 l~ . OO ~ . oo 

1 AHlt:l UHI'IEAN I It CRENULARI S 
SYI"IIIOLOf'HOMUS CAL I FORNI ENSE 
COLOLAIIS SAI~A 

SPEC ,MEAN NUMBER PER I 000M3 
_ ... :<. ..... I"'E"'S'--______ p.oa .~.oo '~.OD '~.QO 1,12.00 •• 35.00 

TAA\.ET~N8EAIIIA CREJlUl.ARIS 
SYIIIOLOPHORUS CALIFORNIENSE 
COLOLABIS SAI.A 

T AI:tlETONBEAN I A CREHULAR I S 
COLOLABIS SAI.A 
SYIIIOLOPHO~US CALIFORNIENU 

LOG OF NUMBER I N SURVEY AREA 
_-"ScPEOJCoJlJ;E .... S _______ 5 •• oo 1.00 7,.00 iI,'GO ",.00 

YARLETONBEAN1A ClIENULA.1S 
SYI1tOLOPHORUS CAL IFORN I EN Sf 
COLOLABIS SAI.A 

J 

Figure 7.--Rank abundance of juvenile fish caught in neuston tows 
during cruise 1MF87 , January 1987. 
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Figure 9.--Distribution of Bathylagus ochotensis larvae from bongo 
tows during cruise IMF87, January 1987. Abundance 
expressed as number per 10 m2 • 



Figure 

45 

+7 

+15 

+25 

+19 +13 +17 

+10 +21 +7 

+31 +8 +17 

+20 +8 

+20 +21 +7 

+38 +IS +24 +8 

+10 +13 +29 +8 

+9 

+8 +10 

Chauliodus macouni eggs 
BONGO 
JANUARY 1987 
N= 57 

129 OOW 127 00 125 00 

10.--Distribution of Chauliodus macouni 
during cruise 1MF87, January 1987. 
as number per 10m2 • 

48 OON 

47 00 

46 00 

<45 00 

H 00 

43 00 

42 00 

<41 00 

40 00 

39 00 

123 00 

eggs from bongo tows 
Abundance expressed 



46 

+9 

+13 

+9 +18 

+15 

+10 +8 

+14 +14 

.... 
< 
> 

10 

8 

~ 6 
...J ... 
Q 

a:: 4 .... 
~ 
::::l 
Z 2 

Diaphus theta 
BONGO 
JANUARY 1987 
Ng 45 

O+--.--~~~~~~~ 
o 10 20 JO 40 SO 60 

STANDARD LENGTH (MM) 

+18 

+10 

+7 

129 OOW 

+& 

127 00 

48 OON 

47 00 

+18 46 00 

+111 

45 00 

+17 44 00 

43 00 

+24 +8 +Ie 42 00 

41 00 

+25 +7 

+8 +10 +18 40 00 

39 00 

125 00 123 00 

Figure 11.--Distribution of Diaphus theta juveniles from bongo tows 
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expressed as number per 10 m2• 



LU 
< 
> 
a: 
< 
-' 

.. 

J 

.... 2 
o 
a: 
LU 
III 
1: 
OJI 
z 

48 

~a 0011 

47 00 

+8 +1 

46 00 

45 00 

+14 

+8 H 00 

+20 +27+ 18 

4J 00 

+7 +7 

+9 42 00 

a 10 20 

Scenobrachius leucopsarus + 1 0 
BONGO 
JANUARY 1987 
N=30 

STANDARD LENGTH CMM) 

129 OOW 127 00 

41 00 

+11 

40 00 

J9 00 

125 00 12J 00 

Figure 13.--Distribution of Stenobrachius leucopsarus juveniles from 
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expressed as number per 10 m2
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Figure 14.--Distribution of Symbolophorus californiense juveniles 
from neuston tows during cruise 1MF87, January 1987. 
Abundance expressed as number per 1,000 m3 • 
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Figure 15.--Distribution of Tarletonbeania crenularis larvae from 
bongo tows during cruise IMF87 , January 1987. Abundance 
expressed as number per 10m2 • 
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Figure 16.--Distribution of Tarletonbeania crenularis larvae from 
neuston tows during cruise 1MF87, January 1987. 
Abundance expressed as number per 1,000 m3 • 
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Figure 17.--Distribution of Tarletonbeania crenularis juveniles from 
neuston tows during cruise 1MF87 , January 1987. 
Abundance expressed as number per 1,000 m3 • 
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Figure 18.--Distribution of Cololabis sairg larvae from neuston 
tows during cruise IMF87, January 1987. Abundance 
expressed as number per 1,000 m3
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Figure 19.--Distribution of Trachipterus altivelis eggs from neuston 
tows during cruise 1MF87 , January 1987. Abundance 
expressed as number per 1,000 m3
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Figure 20.--Distribution of Sebastes spp. larvae from bongo tows 
during cruise 1MF87, January 1987. Abundance expressed 
as number per 10 m2 • 
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Figure 21.--Distribution of Anoplopoma fimbria eggs from Tucker 
trawls during cruise 1MF87 , January 1987. Abundance 
expressed as number per 10 m2 • 
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Figure 22.--Distribution of Hexagrammos decagrammus larvae from 
neuston tows during cruise 1MF87, January 1987. 
Abundance expressed as number per 1,000 m3 • 
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Figure 23.--Distribution of Hexagrammos lagocephalus larvae from 
neuston tows during cruise 1MF87 , January 1987. 
Abundance expressed as number per 1[000 m3
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Figure 24.--Distribution of Hemilepidotus spinosus larvae from 
neuston tows during cruise IMF87, January 1987. 
Abundance expressed as number per 1,000 m3 • 
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Figure 25.--Distribution of Icichthys lockingtoni eggs from 
bongo tows during cruise 1MF87, Januarr 1987. 
Abundance expressed as number per 10 m . 
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Figure 26.--Distribution of Icichthys lockingtoni eggs from 
neuston tows during cruise 1MF87 , January 1987. 
Abundance expressed as number per 1,000 m3 • 
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during cruise 1MF87 , January 1987. 
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Figure 29.--Distribution of Citharichthys spp. 
during cruise lMF87, January 1987. 
as number per 1,000 m3 • 
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during cruise 1MF87 , January 1987. 
as number per 10 m2 • 
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31.--Distribution of Pleuronectidae eggs 
during cruise 1MF87, January 1987. 
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yclopteridae (8) 
Hemi/epidotus spinosus (7)- Osmeridae (10) 

Ophidon e/ongatus (i) 
Citharichthys spp. (11) 

Chir%phis spp. (1) P/atichthys stellatus (7) 
Oxy/ebius pictus (1 ) 

Radu/inus asprel/us (1) Pleuronectidae (12) 
Bothidae (18) Diogenichthys at/anticus (1) 

Artedius fenestra/is (1) .- Parophrys vetu/us (8) Microstoma microstoma (1) 

Hex agrammos stelleri (1 ) 
Artedius harringtoni (1) I 
Pho/is spp. (1 ) :1 Tar/etonbeania crenu/aris (39) h1 ~ Bathy/agidae (41 ) i--

Trachipterus a/tive/is (28) ---... 1'--
Sebastes spp. (41) 1'----' I~ 

-
~ Stenobrachius /eucopsarus (46) 

r- /costeus aenigmaticus (16) 

tIL- '-- Bathy/agus ochotensis (33) .---, 
(35) Chau/iodus macouni /cichthys /ockingtoni (21 ) -Bathy/agus spp. (19) 

Protomyctophum crockeri (24) 
Bathy/agus milleri (23) Nansenia candida (5) 

Diaphus theta (27) Lampanyctus spp. (2) 

Figure 32.--Results of recurrent group analysis on bongo catches 
(both fish eggs and larvae) from cruise 1MF87, January 
1987, at an affinity level of 0.400. Taxa in rectangles 
are members of recurrent groups. Lines connect taxa with 
affinities outside their groups. Numbers in parentheses 
following taxa names are the number of occurrences of the 
taxa. 



Platichthys stellatus (5) ---1--

Leptocottus armatus (3) -----I 

r- Hexagrammos decagrammus (38) 
Hemilepidotus spinosus (27) 
ScorpaeniclJChys marmoratus (16) 

"-- Hexagrammos lagocephalus (25) 

Chauliodus macouni (20) 
Icichthys lock ingtoni (21) r-- Tarletonbeania crenularis (34) 

Pleuronectidae (17) 
Bothidae (17) 
Citharichthys spp. ( 11 ) 
Parophrys vetulus (10) 
Isopsetta isolepis (6) 

Hexagrammos stelleri (1) 
Bathymaster spp. ( 1 ) 

Citharichthvs stigmaeus (1) 
Citharichthys sordidus (1) 

Psettichthys melanostictLIs (5) 

Hexagrammos spp. (1) 
Teleost type P (1 ) 

Figure 33.--Results of recurrent group analysis on neuston catches 
(both fish eggs and larvae) from cruise 1MF87, January 
1987, at an affinity level of 0.400 . Taxa in rectangles 
are members of recurrent groups. Lines connect taxa with 
affinities outside their groups. Numbers in parentheses 
following taxa names are the number of occurrences of the 
taxa. 
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