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INTRODUCTION 

This report describes the distribution and abundance of ichthyoplankton 

collected during a series of seven cooperat~ve U.S.-U.S.S.R. ichthyoplankton surveys 

conducted in the northwestern Gulf of Alaska in spring 1981. The overall 

objective of these cruises was to assess the spatial distribution and abundance 

of ichthyoplankton, with special emphasis on the walleye pollock (Theragra 

chalcogramma) population that spawns in Shelikof Strait. Results from these 

surveys will eventually be used to estimate egg production and spawner biomass 

of walleye pollock in this area. 
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METHODS AND MATERIAL 

station grids for the seven ichthyoplankton surveys sampled portions of 

the Gulf of Alaska from Unimak Pass in the Aleutian Islands to the Kenai 

Peninsula. A total of 235 stations were occupied during three surveys (1SH81, 

2S H81, and 3S H81) conducted aboard the Soviet research vessel S HANTAR, with 

Dr. N. S. Fadeyev serving as chief scientist. The American effort consisted of 

four surveys (1MF81, 2MF81, 3MF81, and 4MF81) aboard the NOAA research vessel 

MILLER FREEMAN that emphasized the Shelikof strait between Kodiak Island and 

the Alaska Peninsula and occupied 281 stations. 

Sampling dates were (Figure 1): 

March 5 - March 18, 1981, for cruise 1SH81; 

March 12 - March 20,1981, for cruise 1MF81; 

March 30 - April 8, 1981 , for cruise 2MF81 ; 

April 16 - April 24, 1981 , for cruise 2SH81; 

April 26 - May 2, 1981, for cruise 3MF81; 

May 20 - May 24, 1981, for cruise 4MF81 ; and, 

May 20 - May 28, 1981 , for cruise 3S H81 • 

On the Soviet vessel hydrographic casts at standard depths (0, 10, 20, 30, 50, 

75, 100, 150, 200, 250, 300, 400, 500, 600 m) were made where water depth 

permitted. After each station temperature, salinity, oxygen, phosphate and 

silicate determinations were made aboard ship. Results of these measurements 

will be reported elsewhere. The MILLER FREEMAN performed CTD (conductivity, 

temperature and depth) casts at each station to near bottom. 

Plankton was collected at each station using a standard MARMAP bongo tow 

(Smith and Richardson, 1977) with 60 em diameter 0.505 mm mesh nets to a maximum 

target depth of 200 m. On two cruises, 1SH81 and 2SH81 , neuston tows using 0.3 
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high by 0.5 m wide Sameoto samplers (Sameoto and Jaroszynski, 1969) with 0.505 mm 

mesh nets were also made at approximately 2.0 knots (1.03 m/sec) for 10 minutes. 

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

filtered by each net. Bongo nets were lowered at a rate of 50 m of wire per 

minute and retrieved at a rate of 20 m per minute. During lowering and retrieval, 

the ship's speed was adjusted to maintain a 45° wire angle. The 

Soviets and Americans each retained one of the bongo samples, and one of the 

neuston samples when taken. The American samples were processed by the Polish 

sorting center in szczecin, Poland, where displacement 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 under the direction of Ann C. Matarese at NWAFC. Identifi-

cations 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. Beverly Vinter at NWAFC 

checked larval identifications. counts of fish eggs and larvae were converted 

to 10m2 of surface area for bongo and numbers per 1000m3 for the neuston examples. 

The log of the number of eggs or larvae in the survey areas is based on the 

sette and Ahlstrom census as used by Richardson (1981). 
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RESULTS 

The station patterns (Figures 2-6) were occupied as planned. Data 

associated with these stations are listed in Tables 1-7. A summary of the 

catches of fish eggs and larvae are presented in Tables 8-14. Totals of 11 

taxa of eggs and 79 taxa of larvae were found. Figures 7-17 illustrate the 

rank abundance of egg and larval catches in bongo and neuston tows for the 

cruises using several measures of abundance. Figures 18-68 show the geographic 

distribution, abundance at each station, and length frequencies of larvae for 

the more abundant taxa. 

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 of stations occupied, logarithm of 

estimated number in survey area, mean number per one thousand cubic meters for 

neuston and mean number for ten square meters for bongo tows. 

Neuston samples were taken during cruises 1SH81 and 2SH81 only (Tables 

8 and 11, Figures 7-8). Egg catches were dominated by Theragra chalcogramma, 

Hippoglossoides elassodon, and pleuronectids. Catches were too few to shed 

light on seasonal trends in neustonic egg abundances. Larvae in the neuston 

net were dominated by Hexagrammos decagrammus. Based on numbers caught and 

percent occurrence Hemilepidotus sp., Pleurogrammus monopterygius, and Mallotus 

villosus were next in abundance during 1SH81, while Lyconectes aleutensis, 

Mallotus villosus and Hemilepidotus sp. were next in abundance during 2SH81. 

Bongo samples were taken during all seven cruises (Tables 8-14, 

Figures 9-17). Egg catches were dominated by Theragra chalcogramma during 

1MF81, 1SH81, and 2MF81; and by Theragra chalcogramma, Hippoglossoides elassodon, 
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and pleuronectids during 2SH81, 3MF81, and 4MF81. During 3SH81, the final 

cruise of the season, Microstomus pacificus and Glyptocephalus zachirus displdced 

the above species to dominate catches. 

Larval catches in the bongo samples were dominated by Ammodytes hexapterus, 

Mallotus villosus, and Hexagrammos dexagrammus during 1SH81, 1MF81, and 2MF81. 

By 2SH81 Theragra chalcogramma displaced Ammodytes hexapterus as dominant 

larval species, and retained this dominance for the remaining cruises. Bathymaster 

sp., Hippoglossoides elassodon, and Lepidopsetta bilineata were also abundant. 

Distribution 

While this is not intended to be a definitive report of these data, certain 

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

mentioned. Variability in length data is reported in terms of one standard 

deviation. As appropriate occurrences are compared to those reported by Kendall, 

et al., (1980), which is the most complete summary of ichthyoplankton of the 

Kodiak region to date. 

Ammodytes hexapterus--Pacific sand lance lay demersal eggs during the 

winter and larvae are taken in the spring and summer, sometimes with lengths 

approaching 50 mm (Kendall, et al., 1980). Catches of Ammodytes hexapterus 

have ranked second after Theragra chalcogramma (Dunn and Naplin, 1974). Larvae 

were taken during all of the 1981 cruises at widely distributed stations. 

Percent occurrence ranged from 70 to 95% of stations sampled (Figures 18-21). 

Abundance in bongo catches varied over three orders of magnitude when expressed 

in counts per 10m2 • Average lengths were 6(~1) mm during 1SH81 and 1MF81, 

8(+3) mm during 2MF81, 10(+2) mm during 2SH81 and 3SH81, and 19(+5) mm during 

4MF81 and 3SH81. 

Atheresthes stomias--Arrowtooth flounder (or turbot) spawn bathypelagic 

eggs in slope water during the winter (Kendall, et al., 1980). Larvae were 



6 

taken in low abundance throughout the 1981 sampling period, with mean lengths 

of 8(+1) mm during 1SH81, 8(~2) mm during 2SH81, 17(~3) mm during 4MF81 and 

14(+3) mm during 3SH81. Occurrences of larvae were low over the sampling area 

«10%) with positive stations located offshore (Figures 22-23). 

Bathymaster sp.--Larvae of searchers were found throughout the year, but 

were most abundant during summer (Kendall, et al., 1980). Larvae occurred in 

moderate abundance and were found at only a few stations during 1SH81, 2SH81, 

and 3MF81. Eight larvae were captured in neuston nets during 1SH81 and 2SH81, 

with lengths of about 32(~5) mm. During cruises 4MF81 and 3SH81 larvae were 

quite ubiquitous and abundant, occurring at about 90% of the stations sampled 

(Figure 24). Lengths in these bongo catches were 6(+1) mm. 

Cottidae--Sculpin larvae were widely distributed during all cruises but 

abundances were low (Figures 25-26). Lengths averaged approximately 6(+2) mm 

during 1SH81 and 2MF81, 7(~1 .5) mm during 2SH81 and 3MF81, 11(+2) mm during 

4MF81 and 9(~2.5) mm during 3SH81. 

Cyclopteridae--Snailfish larvae were taken during all cruises, at widely 

scattered stations but were in low abundance (Figures 27-28). Average lengths 

over the duration of sampling show little pattern. Larvae less than 4 mm were 

taken along with larvae greater than 25 mm during many of the cruises. 

Gadus macrocephalus--Pacific cod larvae were found throughout the sampling 

area and in modest abundance (Figures 29-30). They were first taken during 

2SH81 when they were 4(~0.7) mm long. During 3MF81 larvae averaged about 5(~ 

0.5) mm, and during 4MF81 and 3SH81 average length was approximately 10(~2) mm. 

Glyptocephalus zachirus--Rex sole spawn during spring and summer with eggs 

occurring over slope water (Kendall, et al., 1980). Eggs were occasionally 

taken «5% occurrence) at offshore stations during 2SH81, but were frequently 

taken (47% occurrence) during 3SH81, these being largely at offshore stations 
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in shelf and slope waters (Figures 31-32). Larvae averaged 8(+2) mm in length 

during 38H81. 

Hemilepidotus hemilepidotus--Red Irish lord larvae were rarely taken in 

bongo samples, but were encountered in moderate abundance in neuston tows taken 

at widely scattered stations during 1SH81 and 28H81 (Figure 33). Lengths 

averaged 14(~2) rnrn. 

Hemilepidotus sp.--Larvae of Irish lords were taken throughout the survey 

area during 18H81, 2MF81, and 28H81 (Figures 34-35). Catches in neuston nets 

were considerable during 18H81 but they were only moderately abundant by 28H81. 

Lengths averaged 10(2+) mm in neuston samples. 

Hexagrarnrnos decagrammus--Kelp greenling larvae were taken in all cruises 

except 38H81. Larvae were captured in considerable numbers in neuston catches, 

occurring at 70% of the stations during 1SH81 and 77% of the stations during 

28H81 (Figure 36). Lengths averaged 12<,~2) rnrn. Larvae were sporadically 

caught in bongo tows (Figures 37-38). Kelp greenlings occur year round in the 

neuston achieving greatest abundance in the spring (Kendall, et al., 1980). 

Hexagrarnrnos stelleri--Whitespotted greenling larvae were taken principally 

by neuston nets. positive stations were mostly inshore, but larvae were also 

taken in abundance along a transect line located east of the 8emidi Islands 

(Figure 39). Lengths of larvae in neuston samples averaged 21(+2) mm during 

1SH81 and 28(~4) mm during 28H81. 

Hippoglossoides elassodon--Eggs of the flathead sole were first found 

during 28H81 where they were widely distributed but in low abundance in both 

neuston and bongo catches (Figures 40-41). During 3MF81 and 4MF81 eggs were 

found quite frequently (70 - 80% occurrences), with abundances ranging mostly 

over one order of magnitude (Figures 41-42). 

Larvae were first captured during 3MF81, occurring at 20% of the stations 

sampled, and with lengths averaging 5.6 (+0.7) mm. By late May larvae were much 
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more frequently encountered (63% occurrence during 3SH81 and 99% occurrence during 

4MF81) (Figure 43). Lengths then averaged about 7(+1.5) mm. 

Lepidopsetta bilineata--Rock sole lay demersal adhesive eggs during the 

winter and spring; larvae hatch in 2 to 3 weeks (Kendall, et al., 19S0). 

Larvae were taken over the entire survey period after 1MF81 and throughout the 

survey area (Figures 44-45). Lengths averaged about 4(~1) mm during 1SHS1, 

2MF81, and 2SHS1; and 9.0(~2.5) mm during 4MFS1 and 3SHS1. 

Leuroglossus schmidti (=Bathylagus schmidti)--Eggs of the northern smooth

tongue were encountered in low abundance and low percent occurrence during 

1SHS1, 2SHS1, and 3SHS1. Larvae tended to be found offshore and in low abundance 

(Figure 46). Average lengths during 1SH81 and 2SH81 were about 11(+4) mm, and 

16(~2.5) mm during 3SHS1. 

Lumpenella longirostris--Longsnout prickleback larvae were rarely taken 

during 2MF81 and 2SH81, were in modest abundance during 3MFS1, and were found 

less frequently during 4MFS1 and 3SH81 (Figures 47-48). Minimum lengths during 

the cruises was about 12 mm, while maximum length was 12 mm during 2MFS1 and 

2SH81, 17 mm during 3MFS1, and greater than 25 mm during 4MFS1 and 3SHS1. 

Lumpenus maculatus--Daubed shanny larvae were collected in bongo nets in 

low abundance throughout the survey area (Figure 49). Lengths avaeraged 11(~1) 

mm during 2MFS1, 11(+2) mm during 2SH81, 14(+2) mm during 3 MFS1, and 23(+2) mm 

during 4MF81 and 3SHS1. Larvae were not taken by neuston nets. 

Lyconectes aleutensis--Dwarf wrymouth spawn demersal eggs; larvae, collected 

mainly by neuston net, have been found during the winter, spring, and summer 

(Kendall, et al., 19S0). Larvae were taken in low to moderate abundance at 

widely scattered stations during all cruises except 1MF81 (Figures 50-52). 

Minimum lengths were about 11 to 13 mm. Highest catches (131 larvae) were made 

by neuston nets during 2SHS1 when lengths averaged about 16 (+2.5) mm. 
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Mallotus villosus--Capelin larvae were widely distributed throughout the 

study area and were more abundant in neuston catches than in bongo catches 

(Figures 53-54). Occurrences typically ranged over 10-20% of the stations 

occupied. Larval sizes tended to be large with an average length of about 

37(+10) rom over the series of cruises. Four juveniles taken at three stations 

during 1SH81 averaged 53(~5) mm in length. 

Microstomus pacificus--Dover sole eggs were taken in low abundance during 

1SH81 and 2SH81. By 3SH81 eggs were widespread with a tendency to be found 

offshore (Figure 55). No larvae were found. Dover sole are summer spawners 

(Kendall, et al., 1980). 

Platichthys stellatus--A total of 11 starry flounder eggs were collected 

during the cruises 2SH81 , 3MF81, and 4MF81. Larvae were moderately abundant 

during 4MF81 (Figure 56) but were only rarely encountered during 3MF81 and 

3SH81. Lengths averaged about 4(~1) mm during 4MF81. 

Pleurogrammus monpterygius--Atka mackerel larvae were only abundant in 

neuston catches during 1SH81 (Figure 57). During this cruise a total of 111 

larvae were caught at 31 stations (24% occurrence). Atka mackerel spawn demersal 

eggs in June or August and larvae hatch in about 45 days; the larvae are taken 

mainly over deeper water and in areas of strong current (Kendall, et al., 

1980). Lengths averaged 18(+2) rom. Sizes of larvae are consistent with those 

reported by Kendall, et al., (1980) at a similar time of year indicating that 

these larvae were spawned during the previous summer or fall. 

Pleuronectes quadrituberculatus--Eggs of the Alaska plaice were rare and 

when caught were in low abundance. Greatest abundance was achieved during 

3MF81 when 35 eggs were found at 22 stations (Figure 58). Incidental catches 

of eggs were also taken during 2SH81 and 4MF81. Larvae were taken during 

3MF81 , 4MF81 and 3SH81. Greatest abundance was achieved during 4MF81 when 14 

larvae were taken at 12 stations. 
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Pluronectidae Eggs of right eye flounders were found sporadically and in 

low to moderate abundance during all seven cruises. A concentration of eggs is 

evident off the southwest of Kodiak Island during 3MF81 , 3SH81 and 4MF81 (Figures 

59-60). 

Theragra chalcogramma--Eggs and larvae of the walleye pollock were widely 

distributed in both neuston and bongo catches. Spawning products were always 

more abundant in bongo nets. 

The 1981 spawning of walleye pollock near Kodiak Island was sucessfully 

delimited in space and time by the series of seven ichthyoplankton surveys. 

During 1MF81 and 1SH81 eggs were taken in relatively low abundance at both 

neuston and bongo stations in Shelikof Strait (Figures 61-62). While catches 

were small, the eggs occurred over a wide area along the central axis of the 

Strait. 

Highest egg abundances occurred during 2MF81 (Figure 62) and eggs were 

concentrated toward the west of Kodiak Island as expected (Kendall, et al., 

1980; Dunn and Naplin, 1974). The distribution of eggs in this region extended 

some 150-200 kilometers along the axis of the Strait, declining in abundance in 

the vicinity of shore and toward the margins of the R/V MILLER FREEMAN's sampling 

grids. 

An offshore concentration of spawning is indicated by the abundance of 

eggs and larvae to the south of the Trinity Islands during 2SH81 (Figure 63). 

While eggs of walleye pollock continued to dominate egg catches, egg abundances 

had decreased markedly by 3MF81 and thereafter they declined at a less rapid rate 

(Figure 64). 

Larvae were found during all cruises except 1MF81 (Figures 65-67). Highest 

abundances occurred during 3MF81, but larvae were encountered in considerable 

numbers during 2MF81. The distribution of larvae by 3MF81 retain the dimensions 
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of the egg patch seen during 2MF81, although the concentration had been trans

ported by some 100 km southwest along the Alaskan peninsula by 3SH81. 

Minimum lengths during the seven cruises were commonly between 2.8 to 

3.3 mm, suggesting that hatching of eggs was continuous over the survey period. 

The length of larvae at hatching is about 3 mm (Gorbunova, 1954). Maximum 

lengths were 4 mm during 1SH81, 5 mm during 2MF81, 10 mm during 2SH81 and 

3MF81, and 15 mm during 4MF81 and 3SH81. 

These data allow a qualitative description of the 1981 spawning curve for 

Alaskan pollock in this region. The high concentration of eggs and the 

presence of a considerable number of larvae during 2MF81, along with the virtual 

absence of spawning products during 1MF81, indicates that the onset of spawning 

was sudden and that spawning peaked sometime during the last 10 days of March 

and the first 10 days of April. Spawning then declined rapidly at first, but 

persisted for a considerable time with incidental spawning occurring into 

late May. Peak larval abundance occurred during late April and early May. 

Stenobrachius leucopsarus--Larvae of the northern lampfish have previously 

been taken in low abundance at scattered stations and at all depths throughout 

the Kodiak region (Kendall, et al., 1980). Larvae in 1981 were found during 

nearly all cruises in bongo nets; none were taken by neuston tows (Figure 68). 

Catches were located primarily offshore and in the Shelikoff Strait. Average 

lengths of larvae during the series of cruises were 5(+1) mm. Ten juveniles 

were captured at 8 stations during 1SH81 that averaged 27(~7) mm and 9 juveniles 

were taken at 2 stations during 2SH81 that averaged 24(+4) mm. 



12 

ACKNOWLEDGMENTS 

We wish to thank the Soviet scientists, officers, and crew aboard the 

Soviet research vessel SHANTAR for their most cooperative help at sea. Also, 

we wish to thank Beverly Brenton and Steve Moulton who served as American 

scientists aboard the Soviet cruises; Arthur Kendall, Jr., Ann Matarese, and 

Jean Dunn who served as chief scientists aboard the American cruises; scientists 

of the NWAFC for sampling at sea; officers and crew aboard the NOAA research 

vessel MILLER FREEMAN; Jim Peacock and his staff for drafting; the RACE/REFM 

typing staff for word processing; and Ethel Zweifel and her staff for printing 

and binding. 



13 



14 

LITERATURE CITIED 

Dunn, J. R., and N. A. Naplin. 

1974. Fish eggs and larvae collected from waters adjacent to Kodiak 

Island, Alaska, during April and May 1972. NWFC MARMAP Survey I, Report 

No. 12, 61 p. 

Gorbunova, N. N. 

1954. The reproduction and development of walleye pollock (Theragra 

chalcogramma [Pallas]). Akad. Nauk. SSSR. Tr. Inst. Okeanol. 11:132-195. 

(Trans., Northwest and Alaska Fish. Center, Seattle, WA.). 

Kendall, A. W. Jr., J. R. Dunn, and R. J. Wolotira, Jr. 

1980. Zooplankton, including ichthyoplankton and decapod larvae, of the 

Kodiak shelf. NWAFC Processed Report 80-8. 393 p. 

Richardson, S. L. 

1981. Spawning biomass and early life of northern anchovy, Engraulis 

mordax, in the northern subpopulation off Oregon and Washington. Fish. 

Bull., U.S. 78:855-876. 

Sameoto, D. D. and L. O. Jaroszynski. 

1969. Otter surface sampler: A new neuston net. J. Fish. Res. Board 

Canada 25:2044-2240. 

Smith, P. E. and S. L. Richardson (eds.). 

1977. Standard techniques for pelagic fish egg and larva surveys. 

FAO Fish. Tech. Pap. 175, 100 p. 





15 

List of Tables 

Table 1.--Data associated with bongo and neuston tows during cruise 1SH81, 
March 3 to March 30, 1981. 

Table 2.--Data associated with bongo tows during cruise 1MF81, March 12 
to March 20, 1981. 

Table 3.--Data associated with bongo tows during cruise 2MF81 , March 30 
to April 8, 1981. 

Table 4.--Data associated with bongo and neuston tows during cruise 2SH81 , 
April 16 to April 24, 1981. 

Table 5.--Data associated with bongo tows during cruise 3MF81 , April 26 to 
April 30, 1981. 

Table 6.--Data associated with bongo tows during cruise 4MF81 , May 20 to 
May 24, 1981. 

Table 7.--Data associated with bongo tows during cruise 3SH81 , May 20 to 
May 28, 1981. 

Table 8.--Fish eggs and larvae collected in bongo and neuston tows during 
cruise 1SH81, March 3 to March 30, 1981. 

Table 9.--Fish eggs and larvae collected in bongo tows during cruise 1MF81, 
March 12 to March 20, 1981. 

Table 10.--Fish eggs and larvae collected in bongo tows during cruise 2MF81 , 
March 30 to April 8, 1981. 

Table 11.--Fish eggs and larvae collected in bongo and neuston tows during 
cruise 2SH81, April 16 to April 24, 1981. 

Table 12.--Fish eggs and larvae collected in bongo tows during cruise 3MF81 , 
April 26 to April 30, 1981. 

Table 13.--Fish eggs and larvae collected in bongo tows during cruise 4MF81 , 
May 20 to May 24, 1981. 

Table 14.--Fish eggs and larvae collected in bongo tows during cruise 38 H81, 
May 20 to May 28, 1981 • 





16 

List of Figures 

Figure 1.--Diagram of cruise durations and relative positions in time for 
the three American and four soviet ichthyoplankton cruises. 

Figure 2.--Locations of neuston stations (above) and bongo stations (below) 
for cruise 1SH81, March 3 to March 30, 1981. 

Figure 3.--Locations of bongo stations for cruise 1MF81, March 12 to March 
20, 1981 (left) and for cruise 2MF81, March 30 to April 8, 1981 
(right) • 

Figure 4.--Locations of neuston stations (above) and bongo stations (below) 
for cruise 2SH81, April 16 to April 24, 1981. 

Figure 5.--Locations of bongo stations for cruise 3MF81, April 26 to April 
30, 1981 (left) and for cruise 4MF81, May 20 to May 24, 1981 
(right) • 

Figure 6.--Locations of bongo stations for cruise 3SH81, May 20 to May 28, 
1981 • 

Figure 7.--Rank abundance of eggs caught in neuston tows during cruise 
1SH81 (above) and cruise 2SH81 (below). 

Figure 8.--Rank abundance of larvae caught in neuston tows during cruise 
1SH81 (above) and cruise 2SH81 (below). 

Figure 9.--Rank abundance of eggs caught in bongo tows during cruise 1SH81 
(above), cruise 1MF81 (center) and cruise 2MF81 (below). 

Figure 10.--Rank abundance of eggs caught in bongo tows during cruise 2SH81 
(above) and cruise 3MF81 (below). 

Figure 11 .--Rank abundance of eggs caught in bongo tows during cruise 4MF81 
(above) and cruise 3SH81 (below). 

Figure 12.--Rank abundance of larvae caught in bongo tows during cruise 
1 SH81 (above) and cruise 1MF81 (below) • 

Figure 13.--Rank abundance of larvae caught in bongo tows during cruise 
2MF81 • 

Figure 14.--Rank abundance of larvae caught in bongo tows during cruise 
2SH81. 

Figure 15.--Rank abundance of larvae caught in bongo tows during cruise 
3MF81. 

Figure 16.--Rank abundance of larvae caught in bongo tows during cruise 
4MF81. 

Figure 17.--Rank abundance of larvae caught in bongo tows during cruise 
3SH81. 



17 

Figure 18.--Distribution of larvae of Ammodytes hexapterus from bongo tows 
during cruise lSH81 (above) and cruise 1MF81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 19.--Distribution of larvae of Ammodytes hexapterus from bongo tows 
during cruise 2MF81. Abundance expressed as numbers per 10m2 • 

Figure 20.--Distribution of larvae of Ammodytes hexapterus from bongo tows 
during cruise 2SH81 (above) and cruise 3MF81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 21 .--Distribution of larvae of Ammodytes hexapterus from bongo tows 
during cruise 4MF81 (above) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 22.--Distribution of larvae of Atheresthes stomias from bongo tows 
during cruise lSH81. Abundance expressed as numbers per 10m2 • 

Figure 23.--Distribution of larvae of Atheresthes stomias from bongo tows 
during cruise 2SH81 (above) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 24.--Distribution of larvae of Bathymaster sp. from bongo tows during 
cruise 4MF81 (above) and cruise 3SH81 (below). Abundance expressed 
as numbers per 10m2 • 

Figure 

Figure 

25.--Distribution of larvae of Cottidae from 
2SH81 (above) and cruise 3MF81 (below). 
as numbers per 10m2 • 

26.--Distribution of larvae of Cottidae from 
4MF81 (above) and cruise 3SH81 (below). 
as numbers per 10m2 • 

bongo tows during cruise 
Abundance expressed 

bongo tows during cruise 
Abundance expressed 

Figure 27.--Distribution of larvae of Cyclopteridae from bongo tows during 
cruise 1SH81 (above) and cruise 3MF81 (below). Abundance expressed 
as numbers per 10m2 • 

Figure 28.--Distribution of larvae of Cyclopteridae from bongo tows during 
cruise 4MF81 (above) and cruise 3SHB1 (below). Abundance expressed 
as numbers per 10m2 • 

Figure 29.--Distribution of larvae of Gadus macrocephalus from bongo tows 
during cruise 2SH81 (above) and cruise 3MFB1 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 30.--Distribution of larvae of Gadus macrocephalus from bongo tows 
during cruise 4MF81 (above) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 31.--Distribution of eggs of Glyptocephalus zachirus from bongo tows 
during cruise 3SH81. Abundance expressed as numbers per 10m2 • 



18 

Figure 32.--Distribution of larvae of Glyptocephalus zachirus from bongo 
tows during cruise 3SH81. Abundance expressed as numbers per 
10m2 • 

Figure 33.--Distribution of larvae of Hemilepidotus hemilepidotus from 
neuston tows during cruise 2SH81. Abundance expressed as numbers 
per 1000m3 • 

Figure 34.--Distribution of larvae of Hemilepidotus sp. from neuston tows 
during cruise 1SH81 (above) and cruise 2SH81 (below). Abundance 
expressed as numbers per 1000m3 • 

Figure 35.--Distribution of larvae of Hemilepidotus sp. from bongo tows 
during cruise 1SH81. Abundance expressed as numbers per 10m2 • 

Figure 36.--Distribution of larvae of Hexagrammos decagrammus from neuston 
tows during cruise 1SH81 (above) and cruise 2SH81 (below). 
Abundance expressed as numbers per 1000m3 • 

Figure 37.--Distribution of larvae of Hexagrammos decagrammus from bongo 
tows during cruise 1SH81 (above) and cruise 1MF81 (below). 
Abundance expressed as numbers per 10m2 • 

Figure 38.--Distribution of larvae of Hexagrammos decagrammus from bongo 
tows during cruise 2MF81. Abundance expressed as numbers per 
10m2 • 

Figure 39.--Distribution of larvae of Hexagrammos stelleri from neuston 
tows during cruise 1SH81. Abundance expressed as numbers per 
1000m3 • 

Figure 40.--Distribution of eggs of Hippoglossoides elassodon from neuston 
tows during cruise 2SH81. Abundance expressed as numbers per 
1000m3 • 

Figure 41.--Distribution of eggs of Hippoglossoides elassodon from bongo 
tows during cruise 2SH81 (above) and cruise 3MF81 (below). 
Abundance expressed as numbers per 10m2 • 

Figure 42.--Distribution of eggs of Hippoglossoides elassodon from bongo 
tows during cruise 4MF81 (above) and cruise 3SH81 (below). 
Abundance expressed as numbers per 10m2 • 

Figure 43.--Distribution of larvae of Hippoglossoides elassodon from bongo 
tows during cruise 4MF81 (above) and cruise 3SH81 (below). 
Abundance expressed as numbers per 10m2 • 

Figure 44.--Distribution of larvae of Lepidopsetta bilineata from bongo tows 
during cruise 2SH81 (above) and cruise 3MF81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 45.--Distribution of larvae of Lepidopsetta bilineata from bongo tows 
during cruise 4MF81 (above ) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2 • 
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Figure 46.--Distribution of eggs (above) and larvae (below) of Leuroglossus 
schmidti from bongo tows during cruise lSH81. Abundance expressed 
as numbers per 10m2 • 

Figure 47.--Distribution of larvae of Lumpenella longirostris from bongo 
tows during cruise 3MF81. Abundance expressed as numbers per 
10m2 • 

Figure 48.--Distribution of larvae of Lumpenella longirostris from bongo 
tows during cruise 4MF81 (above) and cruise 3SH81 (below). 
Abundance expressed as numbers per 10m2 • 

Figure 49.--Distribution of larvae of Lumpenus maculatus from bongo tows 
during cruise 2SH81 (above) and cruise 3MF81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 50.--Distribution of larvae of Lyconectes aleutensis from neuston 
tows during cruise 2SH81. Abundance expressed as numbers per 
1000m3 • 

Figure 51 .--Distribution of larvae of Lyconectes aleutensis from bongo tows 
during cruise 3MF81. Abundance expressed as numbers per 10m2 • 

Figure 52.--Distribution of larvae of Lyconectes aleutensis from bongo tows 
during cruise 4MF81 (above) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 53.--Distribution of larvae of Mallotus villosus from neuston tows 
during cruise 1SH81 (above) and cruise 2SH81 (below). Abundance 
expressed as numbers per 1000m3 • 

Figure 54.--Distribution of larvae of Mallotus villosus from bongo tows during 
cruise lSH81 (above) and cruise 2MF81 (below). Abundance expressed 
as numbers per 10m2 • 

Figure 55.--Distribution of eggs of Microstomus pacificus from bongo tows 
during cruise 3SH81. Abundance expressed as numbers per 10m2 • 

Figure 56.--Distribution of larvae of Platichthys stellatus from bongo tows 
during cruise 4MF81. Abundance expressed as numbers per 10m2 • 

Figure 57.--Distribution of larvae of Pleurogrammus monopterygius from neuston 
tows during cruise lSH81. Abundance expressed as numbers per 
1000m3 • 

Figure 58.--Distribution of eggs of Pleuronectes quadrituberculatus from 
bongo tows during cruise 3MF81. Abundance expressed as numbers 
per 10m2 • 

Figure 59.--Distribution of eggs of Pleuronectidae from bongo tows during 
cruise 3MF81. Abundance expressed as numbers per 10m2• 
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Figure 60.--Distribution of eggs of pleuronectidae from bongo tows during 
cruise 4MF81 (above) and cruise 3SH81 (below). Abundance expressed 
as numbers per 10m2 • 

Figure 61.--Distribution of eggs of Theragra chalcogramma from neuston tows 
(above) and bongo tows (below) during cruise 1SH81. Abundance 
expressed as numbers per 1000m3 and numbers per 10m2 respectively. 

Figure 62.--Distribution of eggs of Theragra chalcogramma from bongo tows 
during cruise 1MF81 (above) and cruise 2MF81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 63.--Distribution of eggs of Theragra chalcogramma from neuston tows 
(above) and bongo tows (below) during cruise 2SH81. Abundance 
expressed as numbers per 1000m3 and numbers per 10m2 respectively. 

Figure 64.--Distribution of eggs of Theragra chalcogramma from bongo tows 
during cruise 3MF81 (above left), cruise 4MF81 (above right), 
and cruise 3SH81 (below). Abundance expressed as numbers per 
10m2 • 

Figure 65.--Distribution of larvae of Theragra chalcogramma from bongo tows 
during cruise 1SH81 (above) and cruise 2MF81 (below). Abundance 
expressed as numbers per 10m2 • 

Figure 66.--Distribution of larvae of Theragra chalcogramma from 
(above) and bongo tows (below) during cruise 2SH81. 
expressed as numbers per 1000m3 and numbers per 10m2 

neuston tows 
Abundance 
respectively. 

Figure 67.--Distribution of larvae of Theragra chalcogramma from bongo tows 
during cruise 3MF81 (above left), cruise 4MF81 (above right) 
and cruise 3SH81 (below). Abundance expressed as numbers per 
10m2 • 

Figure 68.--Distribution of larvae of Stenobrachius leucopsarus from bongo 
tows during cruise 1SH81. Abundance expressed as numbers per 
10m2 • 
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POS IT I GN o A IE ST _Ne_RO H _Ill f ~CTOR~ ST ANGARD HAUL FACTORS 
SU liON LA T. LONG. nM~OD _RU TIME A 8 TIMf 

-
B 

~. ~. ~~2 GMT GI'T 

GIlOH 59 28.C 1~9 5e.1l III 3 5 £40. 2Ut) C.035 23.123 2200 4.810 3.787 
GOOZ A 59 19.5 149 51.0 81 3 6 125~. 100 0.033 21.911 130 J. 886 3.160 
GenA S9 11.3 149 H.C 61 3 6 1406. 315 C.034 22.648 BO ~. 108 3.572 
GOOU 59 3.( 1 ~9 28.C 81 ~ (; 1!59. 530 0.050 33.2 J1 625 3.824 2.619 
G005~ 58 5 4 .1 149 17. C 81 J 7 1 !H. 61C O. CI,9 32.34S 650 4.083 l.C70 
G006_ 58 .. 6 .3 149 5.C 81 3 6 1542. 1050 C. CIl 7 58.297 1125 4.487 2.933 
GOC7A 58 5 f. 5 11,8 48.C el :! E 1450. 1355 0.061 40.988 1408 3. 967 3.051 
GOU_ 58 H.;: 148 H.C 81 3 6 1258. 1605 C. C52 34.E02 1620 4.587 4.369 
GOOH 58 2 3.~ 148 28.C 81 3 E 2e08. 1849 0.030 19.851 1911 1,.561 2.606 
GeIO_ S8 1.C 148 4.C 81 3 6 2352. 2150 C.027 18.194 2210 3.801 2.175 
GOllA 57 5 c.c 147 41. C 61 3 7 1451. 125 0.02'5 16.434 140 5.183 3.013 
GOl2A 57 33.5 147 19.C 81 J 7 tHO. 435 0.028 18.705 41,5 4.804 2.826 
GO 13A 57 ') 1.0 149 20.C 81 J 1 1109. 1230 0.031 20.377 1250 5.575 2.~a8 
GOIU 57 Sf .C 149 3C.0 et 7 1332. 1430 C. 02 e 18.645 1448 5.516 2.e43 
G015A 58 7.5 149 45.0 81 J 7 1£74. 1710 C.028 18.B1,5 1735 6.050 3.011 
G016A 58 15.S 149 H.O 81 3 7 IU6. 1907 0.02 e 18.SH 
GOUA 58 23.7 150 5.0 81 3 7 1117 • 2045 O. C 30 20.te3 2100 ~. 920 8.201 
GOIU 58 .lI.f 150 15.C 81 J 7 1122. 2300 C.027 17.996 2315 4.373 4.652 
G019A 58 4 C. ( 1 ~o 26.C 81 3 8 1161. 55 0.026 17.013 106 3.296 2.227 
G020A 58 4f .( 150 H.C at 3 8 1244. 21,5 O. 030 19.ell'l 307 1,. E5T 3.146 
G02U 56 56.~ 1~0 49.e 81 8 IC81. 1,50 0.027 18.226 5Q9 4.841 3.0 45 
G022. 59 5.C 150 55.C 81 1 8 1C '17. 107 0.040 26.4'7 725 5.55e 2.672 
G02lA 58 5 C.~ 1'51 52.0 81 3 9 E 71. 1830 0.021 13.942 
G0210A 58 10 ~. 5 151 45.C 81 3 9 S20. 2031 C.02'5 16.687 2210 6.42 'I 4.095 
G025A 58 3 7.~ 151 33. ( 81 31 C teSS. 15 0.02f 16.171 30 5.674 3.756 
G026. 58 29.1 151 21. C 61 310 1C 12. 245 o. C2 e 16.43E 300 ~. 206 4.132 
G027A 58 2 1. ~ 151 1O.C 81 31C 1032. 450 0.031 20.529 S10 ~. 319 4.803 
G02BA 58 13. " 150 59.C 81 31 C te55. 651 O. C 37 24."96 114 4.212 3.452 
G02H 58 5.2 150 47.e 81 312 1506. 910 0.026 17.536 1030 4.725 3.171 
G030A 51 It9 .2 150 24.C III 312 1910. 1440 0.02 e 16.9310 1500 3.719 6.096 
GOllA 51 3 !. ( 150 2.0 61 H2 Ie Il. 1841 o. Cll 20.675 1914 3.991 2.494 
G032. 51 4.C 150 30.C 81 313 1S81. 1300 0.02E 17.05 e 1325 5.375 2.800 
G03lA 51 2 c.o 150 55.0 81 313 H58. 1625 0.033 21.520 1655 5.612 6.834 
GO~H 57 14.7 151 14.0 81 H3 1195. 1919 0.024 16.107 I'll, 9 6.195 11.264 
GO 35A 57 j I.C 151 37 .C 81 313 1H2. 2242 0.026 17.315 2313 6.955 14.195 
GO.!6. 51 59.2 151 46.C 81 31 I, S84. 120 0.027 18.232 150 5.650 4.4810 
G037A 58 1 • ~ 152 C.O et 314 H2. 345 0.028 18.HO 420 ".785 9.029 
GClBA 51 3 1. C 152 5.C 81 3H 580. 914 0.023 15.345 958 2. f!65 7.539 
G039_ 51 22. " 151 56.( 81 !14 1392. 1146 C.025 16.598 1221 3. E77 7.210 
GD 40. 57 4.B 151 4c.e III 314 H55. 1545 0.025 16.696 1610 4.606 5.721 
G04U 56 47.C 151 21.0 81 314 1925. 2157 C.022 1/0.111 2225 4.424 2.328 
G042A 56 3C .C 152 c.c e1 315 tETO. 230 0.026 17.5D1 305 5.718 2.803 
GC43A 56 41.1 152 19.C 61 315 U 9.5. 806 0.029 19.361 836 5.593 5.649 
GO 4 loA 51 t,.~ 152 37 .0 81 315 1235. lIl0 0.033 22.154 1152 5.093 4.588 
G045A 57 12.C IS2 46.0 61 315 722. 1355 0.026 17.444 1427 4. 'Ita 5.653 
G04U 56 j (;.5 153 n.c 81 315 230. 1755 0.025 16.1029 1827 ~. 312 9.582 
.GOUA 56 U.3 153 15.1l III 315 11110. 2012 0.026 17.106 20~2' 4.501 3.215 
GO~8A 56 3 C.l! 153 2.C 81 316 16 45. 733 0.023 15.335 e05 4. !35 7.438 
G049. 56 16 .E 152 IoB.C 61 31fi 1496. 10411 0.021 14.184 1119 5.150 Z.B 14 
GIl50 _ 56 .!.S 152 34.C 81 316 1.3 95. 1355 C. III 9 12.(;4e 1410 4.80 7 2.246 
G051A 55 H!.C 1 Sl 32.C 81 316 1101. 1850 0.024 15.859 1919 5.611 4.676 
GOS2A 56 U.Cl 153 49.C 81 311 1377. 310 0.021 13 0'9 95 340 3.910 It.600 
GOSH 56 23. e 153 58.C 81 ~11 962. 532 0.025 16.4C4 600 4.233 8.639 
G05~A 55 ~ I.e 154 14.0 81 311 lE42. 1147 O. 02 1 14.170 1215 4.916 2.909 
GOS5A 55 57. :! 154 34.0 81 311 1804. 1605 0.022 1/0.9102 1633 6.053 2.777 
G05fiA 56 13.5 154 54.0 111 317 He2. 1910 0.021 110.124 1938 4.403 13.760 
GOSH 56 2 1.7 155 1,.0 81 311 730. 2221 0.020 13.512 2250 3.962 39.616 
G05BA 56 H.C! 155 14.C 81 311 1298. 36 O. OZI B.S70 105 2.552 11.097 
G059A 56 H.C! 155 35.C 81 311 1582. 440 0.021 1/0.161 514 3.29C 2.511 
G060A 56 46.5 lSI, 35.C 81 311 1I11.8. 1021 C. C20 1l.E63 1054 3.926 6.1H 
G061 A 51 3.( 154 56.0 81 )11 1532. 1400 o. 027 17.828 1430 4.427 6.149 
G06U 51 19.3 155 l7.0 81 318 lli8l. 1655 CI.022 14.828 1725 4.270 2.283 
G063A 51 12.4 155 H.C 81 318 IC10l. 2134 f.Ol4 15.765 ZZOZ 5.413 1.001 

Table 1.--Data associated with bongo and neuston tows during cruise 1SH81, 
March 3 to March 30, 1981. 
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FOS IT ION O.lE Sf AN DARD HAUl fHTORS STANOARD HAUL f.CJOR~ 

STA liON LAY. LONG. yy .... OC • liE • TIME • B TIME • B 
tie ~. ,M2 GilT GMT 

GOfiU 51 11! .~ 156 13.0 81 Ji9 31~ • 112 O. 023 15.391 140 5.4103 4.285 
GOt;5. 57 11.( 156 3.0 et 319 f2il. 305 O. Ol3 15.157 335 6.223 2.694 
GOE6. 51 !.( 1~5 53.0 81 319 I~ 39. 508 O. all H.25t 5l1! 5. ~5 3 2.EIC 
GOH. 56 H.l 156 35.C III 319 HZ. 1059 O. Cli 13.900 l1l9 5.4]8 5.279 
GOU) 56 It 1. C 156 26.0 81 319 135S. 1305 0.C23 15.0S] 1335 3. f91 2.1t112 
GO E9. 56 2 ~.( 1~6 6.0 81 319 1191. 1625 C. 02e 13.H5 lE55 5.726 2.166 
G070' 56 E.E 155 107. ( 81 ~t9 18 H. 2203 C. 022 14.996 22]2 4.516 8.521 
GOllA 55 49.4 155 26.0 81 320 f09. 104 C. 022 14.431 130 5.392 10.512 
G07lA 55 1oC.5 155 19.C 81 320 HI. 310 O. 023 15.42E 340 4. e99 2.525 
Gall. 55 H.5 155 9.( 81 32C 9106. 630 O. 022 14.81l9 702 5.664 2. e 46 
GC 74. 5~ 12.e 1 ~5 50.C 81 320 fill. 1110 O. 024 16.161 1140 4.1!82 2.4101 
G075. 55 21.4 155 59.0 81 320 B8. 1330 0.021 14.030 11000 4.008 2.5C5 
G016. 5~ 3C .C 156 e.e el 320 li57. 1650 0.021 14.C59 1125 5.664 2.110 
G071. 55 ItT .C 156 27.0 81 !21 1315. 6 O. C20 13.3el 19 4.102 2.242 
G078. 55 :; 5.5 156 H.O 81 321 11 33. 215 O. C23 15.651 305 4.114 2.455 
G079. 56 11. C 156 55.0 81 321 E61. 655 C. C210 16.195 1105 3.750 5.281 
G080. 56 19 .~ 157 4.C 81 !21 H5. 914 0.024 15.702 945 4.957 3.U3 
GOU. 56 2 e.o 151 14.0 81 321 538. 1155 0.022 H.5111 1225 3.857 11.6117 
GOe2. 56 1l.E 151 54.0 81 321 seo. 1555 C. 022 14.510 1620 4.302 5.311 
GOU' 55 '> e.5 157 100.C t!1 321 1123. le18 O. 020 13.510 1845 5.611 6.927 
GOI!U 55 5 C.O 151 3C.C 81 321 H9. 2040· O. C23 15.e3lo 2108 3.91" 5.0 95 
GO f5~ 55 Io1.C 151 21.0 81 321 e95. 2318 O. CZ" 15.702 ZHl 5.026 6.Z83 
GOeU ~': 3 2.~ 151 lZ.0 81 J22 1291. 125 0.02" 15.781 155 4.294 6.606 
G081~ '.:5 H.C 156 51o.C 81 322 1390. 410 O. 02 1 13.820 "'"0 3.593 ".922 
GOEU 55 E.~ 156 106.C III 322 1118. 8107 O.02e 11.335 915 2. e98 3.219 
GOe9. 5" J5.C 157 13.C 81 ~22 1229. 1605 0.022 14.556 1630 10. 3H 2.50e 
G090. 54 50.1 151 3l.C 81 322 1352. 1910 o. C24 15.176 2015 3.528 2.291 
G091A 5S C.t 151 101.0 81 !22 2165. 2202 0.02" 16.126 2228 ".1011 8.032 
G092~ 55 1 J. ~ 157 56.C III 323 1199. 1 O. 023 15.313 ]I, 4.988 1.229 
GOU. 55 21.f 158 6.C 81 323 538. 145 C. (25 16.e13 215 ".905 5.110 
GOH_ 55 H.C 156 15.C III 323 533. 315 0.02 " 16.019 340 5. "19 4.419 
G095. 55 3e .l 158 24.C 81 323 Esl. 511 0.026 11.251 HO 5. E5" 4.712 
G096~ 55 I, E.~ 1 ~a 3J .C et 323 165. 655 O. 023 15.301 1210 4.123 6.560 
GOH. 55 35.1 159 28.C al ~23 E98. 1021 C. 019 12.e98 1059 5.103 6.790 
G098A 55 27., 159 le.C in 323 lC 39. 1300 o. 021 13.se8 1 HO 4.143 4.023 

G099' 55 19 .C 1':9 e.c 81 323 11010. 1553 C. 02 1 13.186 1610 6.199 3.425 

GI00' 55 1C.~ 158 58.C l!1 323 1590. 1728 C.022 14.883 1809 5.281 7.136 
GI0lA 54 53.7 158 39.C 81 323 1130. 2025 O. e22 110.617 2053 5.1102 5.910 
G1C2A 54 10 5.2 158 30.t III 324 11106. 6 0.022 110.841 H 4.768 3.UO 
GIC1. 510 H.C 158 2C.O III 324 1599. 320 c. 021 110. 05C 350 10.552 2.H4 
Gl0 .. 54 20.C 158 1.C 81 32" lU5. 108 0.021 13.726 139 5.555 2.750 

GIC5' 510 1 C.C 158 50.C 81 324 1178. 1155 0.021 13.l!8e 1226 4.211 2.808 

GI06A 5" ze.c 159 9.C dl 324 1582. 1515 o. C24 15.906 1550 10.103 2.318 
GIC,. 54 34 .C 159 16. C 81 3210 1013. 1854 O. C23 15.301 1923 5. 012 6.113 
GIOU 54 10 2. C 159 26.0 81 324 Ie 77. 2054 O. 021 14.080 2121 10.951 9.0C2 

G lC'JA 510 ~., 159 45.0 81 325 UIO. 150 0.023 15.403 325 5.e61 2.765 
GilD. 54 Z C.2 teO 5.C 81 325 2296. 527 0.020 13.130 55i 4.950 2.813 
GlllA 54 37.': 160 24.0 81 325 IE 16. 824 O. 02 7 18.U5 852 5.360 5.204 

G 112' 54 45.1 160 H.C 81 325 ~59. IOZZ O. 025 16.920 1050 i.220 5.554 

Gill' 51, 53.7 160 1o".C 81 325 EE3. 1228 C. C23 15.082 1258 10.961 1.760 

GI14' 55 2.C 160 53.0 81 325 H2. U35 O. 027 17.758 11055 3.78"1 6.199 
G115. 54 ".5 161 32.0 81 325 H21. 11128 0.024 15.8410 1908 4.205 6.372 

G116' 54 13. ~ lEl 23.C 81 325 llC7. 2206 C. 022 14.984 2235 2.959 6.164 

GllH 54 Z '.:., 161 14. C 81 326 S as. 215 0.022 1Io.S71 245 5.229 5.229 

Glll1. 54 IE .s 161 4.0 81 326 U62. 523 O. 02" 15.1"" 5'>" 4.90 7 2.653 

Gl19A 54 c.e lEO 45.C III 326 2357. " 931 c. 025 16.5310 1002 5. l!6C 2.E16 

G120. 53 I, 4.0 161 10.0 81 326 2130. 13106 0.026 17 .120 14l'> 4.389 2.100 

G 12IA 54 3.e HI 52.C 81 326 1577. 1754 o. 02E 11.512 1823 5.299 2.535 

G122. 54 8.5 lEI 58.0 81 326 951. 1950 0.025 16.611 2019 ".185 5.500 

G123. 541'.C 162 8.0 81 326 1176. 2151 0.023 15.082 2218 3.4H 9.5110 

612/oA 54 25.7 H2 15.0 8l "!21 Sl!5. 30 O. e23 15.6111 58 ".455 4.125 

61251. 5" 11.( tE2 33.C 81 321 1109. 320 o. e2l 15.312 359 4.381 3.941 

61261. 'H H.C 1E3 23. C 81 327 995. 722 a. 025 16.1154 153 3.572 6.1511 

Gl21' 54ZC.C 163 19.C 81 327 E81. 911 0.024 15.998 942 4.164 10.951 

G128A 54 12.1 163 5.C 81 321 lC62. 1131 O. 025 16."56 1201 ".955 11.523 
612,. 54 3.C 162 5".C 81 327 15117. 1420 Go 025 16.692 1448 5.823 2.499 

&130' 51 46.5 162 15.0 11 3ZJ 1791. 11120 O. 023 15.2U! 11149 5.880 2.915 

Gl"!U 51 53.4 154 4".C 11 no '''4. Z05 5.464 Z.in 

1i132. 51 4'.' 154 39.0 11 330 U5. 330 5.326 2.U3 

&lllA 51 I, ".2 154 33.0 81 330 515. 500 6.1187 3.1'8 

Table 1. (continued) 
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POS ITION DATE SHNDARO HAUL FACT'JRS 
STATION LH. lO NG. YHIIDD AREA TIHE 4 B 

N. \;. 11112 G HT 

G 001 A 57 20.C 155 52.1 81 31 Z 396. 710 Z. 041) 3.578 
GOOZA 57 lE.2 155 31.9 81 312 396. 837 1;.930 3.490 
GOOH 51 1 3. ! 155 22.6 81 312 423. 1120 7.423 3.299 
GOOH 57 8.S 155 8.5 81 312 470. 1250 12. 785 5.811 
GOe5A 57 4.2 154 52.e 81 312 492. 1412 4.265 5.687 
GOObA 57 53.4 1510 3.5 81 314 233. 900 e.413 4.507 
GOOlA 57 56.'5 1510 11.0 61 3 lit 252. 11 J9 7.445 3.123 
GODSA 58 0.1 154 20.1 81 3U 290. 1311 4.312 2.582 
GOCH 57 54. C 154 45.2 81 314 365. 1518 7.793 3.403 
GOI0A 51 ~ 9.! 154 36. C 81 314 361. 1 e05 8.219 3.615 
GO 11 A 57 ~ 4. C 154 24.5 81 315 377. 33'1 T.340 3.670 
GO 12 A 57 43.C 155 6.E 81 315 354. 1031 6.335 3.600 
GOIH 57 3e .5 154 56.7 Bl 315 320. 1220 9.139 4.154 
G014. 57 310. e 154 45.5 B1 315 330. UOO R. 55 7 4.114 
G015A 57 22.5 154 58.e ill 316 312. 1906 8. en 3.e53 
GO 16A 57 26.2 155 9. l 81 316 333. 2101 17.556 8.60& 
G011 A 57 2 e. 5 155 20.3 81 316 331. 2256 14.249 &.785 
GOlBA 51 30.E 155 32.1 81 317 390. 42 13. 1 B 7 7.167 
GOl9A 56 5 1.5 155 9.5 el 317 482. 1228 6.289 It. 276 
G020 A 56 5 E.4 155 24.1 81 311 430. 1342 6.513 3.131 
G021A 56 59.6 155 36.6 81 317 ~32. 1536 10. HZ ') .133 
GOllA 51 '5.4 156 0. ~ 91 318 442. 346 6.968 3.787 
GOZ3~ 51 2.2 155 47.9 81 ~1 8 381. 525 7. e33 3. B40 
G024A 56 j 0.2 156 10. E al 318 397. 1639 5.865 3.491 
GC25A 56 4 E. e 1'55 58.9 91 318 320. 1844 6.253 3.006 
G026A 56 4 1,.7 155 49.1 81 31 e 396. 2051 6. !!9!1 3.381 
G021A 56 It C.l 155 33.5 III 318 S 27. 2242 5.573 2.903 
G0211 A 56 2 e.5 155 48.1 81 320 364. 1036 4.233 3.e48 
G029A 56 3 1. e 156 1.9 81 320 3810. 1224 5.1025 2.659 
G030A 56 H.e 156 30.1 61 320 551. 14Ao6 5.919 3.249 
G03lA 56 3 4. ~ 156 14.6 81 320 ~20. 1700 3.993 2.322 

2.--Data associated with bongo tows durl.'ng crul.'se 1 MF81, March 12 
to March 20, 1981. 
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pos I r I eN DATE Sf_NOARD H~Ul FACT~RS 
STATICN LA T. LO ~G. YYI1~OC ~~E' T I:1( ':I 

N. W. IIH2 GHT 

GOClA 58 19.7 153 54.8 81 310 246. 30 ~. 6114 2.772 
GO C2 A 58 11.e 153 46.9 81 330 132. 220 e. 681 4.721 
GOOH 58 14.1 153 H.7 81 HO 106. 356 6.629 4.419 
GOCU 58 11.0 153 32.4 III 330 241. 520 6.6&8 3.993 
GOO5~ 58 8.9 153 210.6 81 330 302. 655 6. 436 3.10 98 
G006. 58 10.3 153 H •• 81 He 235. 905 6.300 3.962 
GOOlA 58 ~.~ 153 55.2 81 330 HI,. 10105 6.766 3.617 
GOC8 A 57 56.C 153 51.9 81 33e 208. 1213 6. H2 3.4l5 
GOC9A 51 '59.4 153 58.1 81 330 149. 1325 6. 80& 3.181 
GO 10 A 58 2.E 1510 6.5 81 330 113. 14105 6. 786 3.462 
GO 11 A 58 S.4 lSI, 12. " 81 !30 161. 1&00 4.955 2.676 
GO 12 A 51 5 E. 9 1510 13. E 31 330 290. 17H 8. 0101 It.Oll 
GOUA 51 52.9 154 24.1 131 330 2&3. 1900 5.706 2.839 
GOIU 57 102.1 1510 2e.7 e1 330 205. 2 041 6.631 3.706 
GOI5~ 57 4 ~.5 154 21.9 81 330 189. 215a 5.877 3.061 
GOl&A 51 I, e. 3 lSI, H.9 81 330 U3. 2330 6. ~98 3.3810 
GO 17A 51 52.5 154 IoO.E 61 ~31 154. 100 5.921 2.963 
GO 18 A 57 55.9 1510 47.4 81 331 56. 215 2.757 1.070 
G019A 51 10 4.3 154 104.2 81 331 222. h5 &. eo 9 3.050 
GOZOA 57 4 C. J 154 51.E 81 331 213. 513 5.154 3.143 
G02lA 51 2 e.e 1510 41t.E 81 331 240. 715 5. 040 ".581 
G022 A 51 H.B 15,. 57.8 81 331 1 J3. 2047 6.951 3.391 
GOZ3A 57 3~.J 15" 59.6 81 331 129. 2205 6.177 3.251 
G02"A 57 38.8 155 8.5 81 331 1 as. 2 335 5. eTO 3.207 
G025A 51 " 1.7 155 14.9 81 " 1 103. 50 6.397 2.908 
G02&A 51 35.1 155 19.2 31 4 1 116. 211 5. 501 3.126 
GOZTA 57 24.2 1510 5&.1 81 4 1 179. 4105 6. C82 3.1&8 
G028A 57 19.4 155 l.l 81 4 1 192. 647 6.89l 3.2 'i8 
G029A 57 10.E 155 Z7.2 81 " 2 124. 1010 7.3510 3.143 
GC30A 57 29.~ 155 42.0 81 4 2 125. 401 3.871 11.060 
G03lA 57 26.0 155 310.9 81 " 2 98. 23& 6.099 3.050 
G032A 57 22.5 155 29.7 at 10 1 140. 2322 5.885 2.61& 
G03H 51 19. e 155 2Z.5 eH " 1 2010. 22tt. 6. '559 2.8610 
GO:!U 51 14.3 155 13.9 81 10 1 1110. 911 6. 550 3.033 
GO 35 A 57 lC.9 155 8.0 81 4 1 1100. 1017 6.178 2.970 
G03&A 57 6.6 154 59.9 81 " 1 179. llH 4. 491 2.9H 
G03lA 51 4.C 154 52.9 81 4 1 141. 123'5 '5.6610 8.990 
G038A 57 C.'5 lSI, 46.7 81 " 1 130. 132~ 3. 407 9.201 
G039A 56 ') 6.1 15" 39.9 81 4 1 197. HZ7 Z.2&9 1&.208 
GO 40A 56 '55.Il 154 57.1 81 10 1 227. 1537 5. &33 8."0" 
GOUA 57 9.9 155 22.8 81 10 1 191. 2013 S. 656 2.930 
G04ZA 57 2 C.l 155 43.0 81 10 2 169. 1440 6. 690 3.069 
GOIoH 51 16.5 155 52.1 81 4 2 139. 16011 6. liO 3.375 
GO 104 A 57 5.2 155 29.8 81 10 1 206. 1844 5. 1039 2.119 
G045A 56 H.6 155 4. E 111 10 1 233. 1639 4.727 1.503 
G046A 57 11.11 156 1.4 111 10 2 127. 1741 6.239 4.333 
GO 47 A 51 8.2 155 5'5.0 81 " 2 1510. 1925 6. 519 3.1&'5 
GOlo8A 57 10.9 155 Ioll.1 81 " 2 192. 2024 6.353 3.1110 
GOUA 56 ') 9.9 155 H.6 81 4 2 133. 2153 7.252 3.281 
G050 A 56 56.5 155 32.9 81 " 2 147. 23210' 6.906 3.083 
G05lA 56 52.S 155 26.4 81 4 3 168. 30 6.979 2.995 
G05Z~ 56 " 9.8 155 19.8 81 10 3 151. 150 6.3102 3.171 
GOSH 56 " 5.1l 155 13.0 81 10 3 114. 10& 5.586 6.421 
G05U 56 10 2.7 155 6.9 81 4 3 162. 1015 5.471 9.212 
GOS5A 56 H.C 155 O.C 81 4 3 235. 510 It. 039 18.360 
G056A 56 lot.:! 155 22.2 81 4 1 3010. 634 6.104 5.301 
G051A 56 j 4.5 155 47.9 81 4 3 217. 856 7.042 3.386 
GO SIIA 51 6.5 156 10...2 111 4 3 204. I1l0 ~l'" 1.172 
G059l 51 C.5 156 19.5 81 .. 3 225. 1220 5.100 6.1101 
G060A 56 " 9.4 155 57.9 81 " 3 lOI. 14011 6.3109 3.052 
GOEJA 56 H.E 155 11.9 III " 3 284. 1638 6.252 5.532 
G062~ 56 19.1 155 20.1 81 4 3 HI. 1 elo9 "- 1058 16.510 
GaUl 56 22.8 155 26.1 111 4 3 488. 1932 ... 611 15.312 
GO'5A 5' 30.0 155 39.! .1 .. ] .". 2103 6.386 5.366 

Table 3.--Data associated with bongo tows during cruise 2MF81, March 30 
to April 8, 1981. 
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P OS IT IIj N DATE SHN 0 ARD HAUL HCT'lRS 
STA TION lAT. lO NG. VYHMDD AREA TIH!: 

-
B 

N. w. ~H2 G HT 

G066A 56 33.11 155 47.3 81 4 3 144. 2200 6. ell 3.1t05 
G061 A 56 37.3 155 53.~ 81 ~ It 159. 8 6.938 3.320 
G06a A 56 4 0.7 156 0.5 81 4 " 193. 124 6.741 3.256 
GO E9A 56 410.6 156 6.e 81 4 10 124. 255 7.259 3.490 
GO 70A 56 H.7 156 12.9 81 4 " 153. 422 6.1001 3.721 
G07lA 56 51.8 156 20.1 81 4 .. 186. 537 6.166 4.194 
G07H '56 " 1.4 156 34.e 81 4 It £12. 741 ';. e80 4.083 
GO 7,.. 56 37.9 156 28.1 81 I, I, 133. 1047 6.043 3.1033 
G 075 A 56 39.1 156 1 B. 3 81 4 .. 193 • 1152 6.165 3.503 
G076A 56 H.'S 156 20.6 81 I, 4 115. 1256 6.037 3.3510 
G07lA 56 Z 9.5 156 14.1 B1 4 4 236. 1415 6.943 3.275 
G078A 56 25.5 156 1.1 81 4 It 199. 15310 7.012 3.307 
G01H 56 l 8. C 155 53.1 61 4 4 227. 1708 1.446 3.650 
GO eo A 56 2 1.3 155 sa.e 81 4 4 290. 1836 1.171 3.585 
GOel A 56 "10 .8 155 41.3 Bl 4 5 321. 22100 5. e17 3.194 
GO 82 A 56 51.9 156 3.7 81 I, 6 2 loS. 338 6.196 J.11!! 
GOSH 56 59. E 155 13.10 81 4 6 302. 1 etO 7. 8 lot 3.543 
GOB ... 51 14.7 155 42.C 81 4 6 111. ZH8 6.982 3.357 
GO 85 A 57 12.6 155 37.! 81 I, 1 167. 50 1.5610 3.362 
GOliEA S1 3 E.1o 1~5 2E.~ Bl 4 7 131. 1916 6.912 3.323 
GO lilA 51 30.1 155 16.E 81 4 1 123. 2039 6.739 3.304 
GOB8A 57 n.s 155 11.0 81 4 1 173. 2141 6.9106 3.033 
GOSH 57 44. C 155 2.0 81 4 8 ISO. 21510 1.584 3.214 
G090A 57 4 e.o 154 57.3 81 4 e 146. 20110 7.406 3.291 
G091 A 57 51.9 154 51.1 81 4 8 102. 184 J 5.132 3.129 

Table 3. (continued) 
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FO~ 11 J[ N DATE ST ANCARD HALL F~CT'lR~ SHNDARD HAUL FACTORS 
SlA lION LA T. LO NG. VYMMDD _~U TIME ~ B TIME • B 

~ . ~. ~M2 GMT Gn 

G13H 56 5 E.C 151 3e.c 81 H6 He. 2056 0.024 16.247 2129 5.591 2.127 
Gll5 A '57 4.7 151 H.C 61 HI 1~09. 410 O. e22 14.603 4J'5 5.5lG 5.515 
GU6' 51 1 ~ • I 151 H.O el 411 t 94. 616 O. OlE 17.512 651 4.604 11.509 
G13U 51 lle ~ 151 56.0 01 loll (76. e15 c. C2 3 15.IC5 e46 '5.901 9.376 
G136A 57 H.C' 152 5.0 Bl 417 375. 1016 C.025 16.113 1046 4.646 10.1el 
G 139A 57 12. C 152 46.0 I!I 417 U6. 1445 0.026 17.4C7 1515 4.924 4.070 
G140' 57 4.l 152 H.C Bl H7 f52. 1742 C. C24 15.e95 1813 4.619 5.498 
GUH 56 56. C 152 ZB.O 61 £17 f46. 2017 0.023 15.176 2044 7.517 4.913 
G I ~2 A 56 47., 152 19.C 81 417 525. 2228 0.023 15.465 2256 5.7 CC 5.93f 
GIHA 56 H.E 152 9. ( IJl He 4:95. 34 0.024 16.0H 100 6.210 26.999 
G144~ 56 H.7 1':2 46.0 81 418 5 U. 537 C.021 14.245 610 5.246 2.B51 
Gl '5 A 56 2 ~. ~ 152 57.e 131 ue 533. 75~ O. C24 15.754 631 5. IS 1 13.923 
GHbA 56 3 ~. f IS3 6.C 61 HB 95Z. 1023 o. C24 15.H2 1100 3.220 3.518 
GUH 56 42.5 153 15.C EI 418 505. IllS 0.02e 18.371 1721 5.422 3. en 
G146A 56 5 l.l 153 24.C Bl L 1 8 ell. IHfi 0.021 14.072 1944 E. C31 10.075 
G149A 56 24. ( 153 5e.C 81 He 5e9. 2 H5 0.025 16.163 13 5.517 11.0H 
G150A 56 1 ~. '3 153 49.C 81 U9 SOl. 140 C.025 16.671 206 5.S99 6.J82 
G15U 56 6.5 15.i 40.0 81 41S ~57. 405 0.026 11.\54 430 5.79 J 3.033 
Gl~2A ~5 57. E 153 31.0 al 419 E 92. 645 C.025 16. H'1 717 E.120 3. \H 
G15H 56 O. ( 1 ~4 32.C 61 loIS nl. 1155 0.026 11.265 1227 4.261 2.582 
G154A 56 S.5 154 :.t.0 61 HS 5 42. 1435 0.026 17.171 1635 3.685 4.440 
G155A 56 16 .C 154 57.0 61 419 1C 61. 1615 C.023 15.~01 U!45 5.253 26.263 
G156A 56 27.7 155 c.r et 419 f 73. 2008 O. C2 3 15.632 2034 3.133 31.310 
G15H 56 H.S 155 24.C 61 419 IS 90. 2315 O. C24 16.322 2 5.40C 5.e06 
G158A 56 46. 'j 154 35. a 61 t20 U9. 256 0.024 16.196 326 3.976 26.5 C 7 
Gl~9A 56 54.5 1510 46.( 81 42C E56. 41t5 0.024 16.3 C2 513 3.291 13.111 
G 1 EO_ 57 2.E 154 56.0 el 420 1 C J4. 652 C. C24 16.261 720 3.559 7.909 
G16H 51 1 Eoe 155 13.0 81 '2C S85. 951 C.025 16.E39 1 C22 4.951 3.153 
G lE2A 51 24.2 1 ':5 23.0 31 102 C 1 e3. 1229 0.025 16.H9 1300 6.586 3.092 
G16H 57 3:1 .5 155 35.C 81 420 E26. 15 CO 0.021 14.249 1530 3.1093 3.526 
G 164A 51 11.C 156 J.C B 1 420 120. 2122 O. C23 15.252 2149 E. ~21 7.C23 
G1E5A 57 ~.C 1':5 53.0 81 421 E04. 0 0.025 16.682 29 6.31' 3.095 
GlEbA 56 5 10. E 155 42.( 91 421 11e8. 310 C.022 14.El1 338 6.569 3.204 
GHI A 5& 5 C. C 156 35.0 Bl £21 ; 99. B48 O. C27 17.568 916 10.764 6.138 
G1E8_ 56 I, 1. C 156 26.C 81 421 ee7. l119 O. C26 17.554 1149 5.086 3.413 
GIE9A 56 3.3. C 156 16.C 81 1021 1£97. 1415 0.027 17.625 1445 ".977 2.962 

G 170' 56 16 .C 155 58.0 81 421 U07. 1741 0.02 ., 16.H8 1816 6. e 18 3.746 
G 171 A 55 59.C 155 39.C al 421 IH5. 2 051 O. C25 16.623 21 te 5.117 15.969 
G172A 55 49. C 155 27.0 81 421 625. 2 HI 0.025 16.523 16 6.769 25.065 
G17H 55 I, C. 4 155 19.0 III 422 54". 425 0.02E 17.314 1050 6.075 3.514 
G 114A 55 12.7 155 49.0 81 t22 1505. 1 Ill) 0.028 la.e61 1201 6.355 3.115 
G175A 55 29.5 156 B.C III 422 11 35. 1450 0.026 17 .4Cl 1521 6.12e 3.295 
G176A 55 4 E.C 150 27.C 61 422 1245. 1825 0.026 17.354 1851 6.607 3.287 
GI77 A 55 54. C 156 36.0 61 622 S54. 2040 0.017 1l.HO 2117 7.lt14 3. E34 
GI78A 56 i I.C 156 55.C 81 1022 £65. 2357 O. C25 16.570 25 E.51f 7.415 

G I 79A 56 20. C 151 8.0 III 423 927. 212 C.021o 16.332 240 5.61"6 1.873 

GUOA 56 27.5 157 H.C 81 423 ~19. 416 0.026 17.638 443 5.975 3.643 

GIHA 56 11.e 151 54.0 61 ~2 3 ~ 34. 754 O. r 31 20.963 823 'i. 529 7.411 

GI8Z_ 55 S 8.~ 151 40.C 81 423 1 J 14. 1038 0.029 19.391 1107 4.572 a.466 

GleJA 55 5 C. ( 151 31. C 81 ~2J 939. 1253 O. C2 e 16.60C 1322 6.510 6.704 

GlfU 55 I, 1.2 151 21.C 81 423 SCl. 1520 0.02E 17.286 1550 5.946 6.914 

Gl e5 A 55 32. , 151 12.0 81 '23 1210. 1656 0.026 1'.H5 1923 5.689 8.367 

GH6A 55 15. ( 156 54.C 81 ~2 3 15510 • 2218 O. C30 19.992 2251 5. 7 B e 6.517 

Gtel ~ 5~ 5 (.t 157 31.0 81 424 1L 32. 335 O. (30 19.683 4010 5.218 2.91.8 

GlE8A 55 5.4 151 47 .0 81 424 1231. 624 0.029 19.~03 651 6.893 11.118 

GlfH 55 1 ~.5 1':7 56.0 iii ~2 ~ 905. 851 0.057 38.171 821 6.245 10.23e 

G190 A 55 2,. ( 158 5.C 61 424 S28. lO39 0.046 30.904 1108 5.257 6.112 

GISU 55 J 0.0 1'18 14.C 81 42~ f 8 7. 1251 0.041 27.1l2 1319 5.07 E 4.928 

r.l\2A 'i'i se.' l~fI 74.C ~ 1 4" 4 f 7',. J~7r; 0.0 J' £'4.')40 1 'J'J l I J • f! ~~ 0 .J •. le 9 

G19H 55 I, E.! 158 33.C 81 424 115. 1924 0.039 26.204 2005 6.501 1.1H 

Table 4.--Data associated with bongo and neuston tows during cruise 2SH81, 
April 16 to April 24, 1981. 

(: -
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POS IT ICN DATE ST 'NOARO HAUL F"HTORS STATION UTe to NG. YVMMOD _Rq TIME , e 
N. w. IIH2 GMT 

GOOIA 56 e.] 153 24.5 81 426 338. 1611 7.417 3.566 
G002A 58 1 1.9 153 31.9 81 426 283. 2253 5.472 3.109 
GOOH 58 14 .2 153 39.3 81 421 249. 25 r;.702 3.651 
GOQ·U 58 17.6 153 55.4 1!1 427 135. 145 6.960 3.762 
GOe5A 58 19.e 153 54.! 81 427 84. 557 8.194 3.046 
GOO6A 58 11.1 153 5&.2 81 427 240. 810 6.992 3.T5} 
GOOTA 58 ~ ... 1 153 55.2 81 4'27 2&5. 935 6.797 3.46'1 
G008A 57 55 .. ~ 153 52.3 81 427 .n6. 1124 B. 491 3.968 
GOOH 57 59.4 153 58.5 61 427 141. 1241 6.769 3.719 
GO 10 A 56 2.E 154 6.5 '31 427 113. 1404 7.606 3.771 
GOIH 58 5.~ 154 12.f 81 427 Ilt9. 1542 7.664 3.799 
GO 12 A 57 57. C 154 13.3 61 427 317. 1935 7.22. 3.972 
G013A 57 j 3.3 154 24.0 61 421 292. 2105 1.343 3.5H 
GOlllA 51 41.6 154 21.1 81 426 392. 45 1.107 3.821 
GOlSA 51 H.3 154 27.9 61 428 172. 207 5.937 3.710 
GOl6A 51 49.1 154 34.5 81 428 93. HO 6.760 3.442 
GO 11A 51 51.7 154 40.6 III 426 158. 455 6.550 3.415 
GOltH 57 55.C 154 48.C 81 42e 276. &30 6.414 7.372 
GO 1H 51 44.C 154 44.0 81 428 278. 800 6. 972 3.4/l6 
G0211A 51 10 C.3 154 50.5 81 428 260. 939 6. 98 ·' 3.360 
G021A 57 43.2 155 14.5 61 42/l 243. 1137 6.551 3.H2 
G022 A 57 H.O 155 7.3 81 428 173. 1313 T. 71 e 3.411 
G02lA 57 35.C 155 1.4 81 428 161. 11046 1.541 3.354 
G02"~ 51 31.5 154 5It.3 81 428 163. 1605 4.307 2.175 
G025 A 51 34.f 155 17 .5 61 428 Z 92. 1659 15.357 3.178 
G026A 57 11.3 155 17.5 81 426 302. 2030 6.994 3.238 
G021A 51 29_5 155 43.2 61 429 243. ~ 2.771 11.512 
G028A 57 26.4 155 35.6 81 429 142. 55 6.316 2.910 
G02H 51 22.~ 155 28.1 81 429 196. 223 6.541 3.354 
GO!:!A 51 21.1 155 44.5 !31 429 259. 410 4.150 2.424 
G03lA 57 16.9 155 53. C 61 429 253. 600 6.821 3.217 
GO 32 A 57 11.6 15& 1.1 61 429 152. 730 6.122 4.164 
G03lA 51 7.9 155 55.3 81 429 216. 845 I!. 26 S 3.675 
G03AtA 57 6.6 156 10.1 81 429 272. 1026 4.063 10.419 
G03H 57 o.s 156 19.7 81 429 305. 1136 4.75 a 6.608 
GO !6A 56 52.1 156 20.4 61 429 197. 125~ 6.145 3.e65 
GO!1A 56 42.3 15& 35.3 81 429 229. 1456 6.911 4.2110 
GO!8A 56 37.5 156 ~9.C 81 429 136. 1643 1.521 3.917 
G039A 5& 39.8 15& 17.2 81 429 248. 1808 6.952 10.163 
GC 401. 56 48.9 156 13.6 81 429 214 • nos 1.39 t 4.106 
G041 A 5& 44.7 156 6.3 81 429 124. 2212 1.1004 3.526 
GO 42 A 5& ~ 9.9 155 57.1 61 429 240. 2340 7.512 3.446 
G04JA 56 54.9 155 49.1 61 430 30d. 105 7.465 3.589 
G044A 57 3.9 155 47_ 9 81 430 225. 525 1.410 3.735 
GO 451. 57 0.1 155 39.5 81 43 a H2. 700 7.743 3.667 

Table 5.--Data associated with bongo tows during cruise 3MF81, April 26 to 
April 30, 1981. 
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POS I lION OHE STANDARD HWL fHTJR~ 
STATION LAT. lO NG. YY~"OC AREA TIME A 3 

N. W. 11M2 GMT 

GO ~6. 51 5.1 155 30.5 81 ~30 31t!. 827 7.205 3.532 
GO~lA 51 !C.C 1 ~5 22.3 1:1 430 276. 950 7. B22 3.760 
GOlt8 A 51 IB.~ 155 21. e 81 43e 199. 1128 8.147 3.755 
G049& 51 28. C 154 45.E 61 ~3C 1 Bl. 1425 6.079 5. B 45 
GO ~:lA 57 24.2 1~4 56.0 81 430 280. 1533 7.2H 3.~73 

GOSH 57 19.3 155 5.2 81 430 291. 1656 1.650 3.6 7~ 
GO~2A 51 U.4 155 15.1 B1 430 126. 1820 1.277 3.493 
G053 A 57 10.7 155 7.5 a1 430 195. 1931 7.230 3.475 
GOS4A 51 1.3 15') C.4 81 430 314. 2110 7.34 a 3.827 
"OS5A 51 ~.5 1~4 53.5 81 43 C IBO. 2200 6.3Ie 9.151 
G056A 51 0.2 15~ 46.2 111 430 103. 2255 5.305 12.632 
GO'5TA 56 5 E. S 154 39.7 81 430 38S. 2345 5.034 20.976 
G058A 56 :'~.9 154 55.8 B1 ~ 1 269. 45 ~. 239 11.3B9 
G05'}& 56 50.B 155 5.2 81 5 1 29&. 158 6.462 9.232 
GOEOA 56 56.3 155 32.4 81 " 1 184. 330 7.467 3.573 
G061A 56 52. e 1 ~5 2&.3 81 '5 1 zeD. 445 6.792 3.519 
GOE2A 56 '9.9 155 19.4 61 5 1 1Bl. 600 1.531 3.641 
G06H 56 46.3 155 12.E 81 5 1 120. 710 6.691 6.765 
GOE4A 56 43. C 155 6.4 81 '5 1 139. B 07 5.549 10 .. 090 
G065A 56 39.2 1~4 59.8 81 5 1 235. 854 5.731 24.944 
G066A 56 It C. '5 155 22.7 61 5 1 ~52. 1021 6.108 6.044 
GOETA 56 3'5.3 155 31.9 B1 5 1 231. 1135 'i. ~77 4.617 
GOE8A 56 1I!. e 155 19.2 B1 5 1 262. 1338 2.576 11.19~ 

GOE9A 56 22.9 155 2&.9 81 5 1 524. 1436 3. B 1 & 9.936 
G070 A 56 2 E. e 155 32. e 61 5 1 leI,. 1527 4.255 !'.510 
GOllA 56 31. C 1~5 39.E 81 5 1 110. 1&43 E. ell 5.366 
GOnA 56 34.5 155 46.1 61 5 1 165. 1131 7.0BB 3.343 
G07H 5& 37.1 155 53.3 61 5 1 259. 1647 7.439 3.4410 
GOl4A 56 " 1.3 156 0.1 81 5 1 165. 2 005 7.075 3.276 
G015A 56 33.E 156 2~.e 81 ~ 1 165. 220a 7. e96 3.949 
G076A 56 29.1 156 19.5 l!1 5 1 151. 2320 7.096 3.347 
GOllA 56 25.3 156 6.4 61 5 2 201. 110 7.064 3.270 
GOlBA 56 2 e.l 155 53.7 B1 5 2 244. 345 6.303 3.105 
G07H 5& 21.6 155 5B.6 81 5 2 312. 5 00 6.565 3.156 

Table 5. (continued) 
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POSITION OATE SUJIIDARD HAUL fACTORS 
STATION LAT. LONG. YUHO 0 AREA TIME A 8 

N. w. KH2 G 1'IT 

GOGH 58 9.0 153 24.3 81 520 244. 542 1.558 3.6H 
GOa2A 58 11.5 153 32.5 81 520 222. &58 &.855 4.130 
GOUlA 58 U.S 153 39.4 81 520 123. 808 6.1&5 4.015 
GoattA 58 1&.7 153 48.7 81 520 132. 90& 7.078 3.8&8 
GOD5A 58 19.6 153 54.5 81 520 251. lOll 7.348 It.899 
GOOU 58 10.1 153 41.7 81 520 211. 1201 8.121 3.905 
G007A 58 6.J 153 54.5 81 520 249. 1320 7.440 3.958 
GOO8A 51 56.J 153 50.5 81 520 215. 1458 a.U4 3.688 
GOOU 57 59.5 153 58.0 111 520 159. 1&26 6.109 3.148 
GOI0A 58 2.9 154 &.0 81 520 121. 1805 1.045 3.381 
GOllA 58 5.3 154 11.9 81 520 189. 1916 7.389 3.553 
GO 12A 51 56.9 154 13.0 81 520 4&9. 20511 1.736 3.9&7 
G014A 51 43.3 154 20.9 81 52 I 195. 3 1.915 4.583 
G015A 51 45.7 154 Z7 .8 81 521 205. 121 1.590 3.914 
GOIU 57 48." 154 31.5 81 52l 170. 2211 1."85 3.5911 
&017A 57 52.0 154 40.8 81 521 255. 345 6.901 3.318 
GO 16A 51 54.9 lSI, 48.0 81 521 235. 456 7.257 3.115 
G019A 57 44.E 154 It3.8 81 521 2'1. 641 7.3107 3.532 
G02DA 51 ., 0.0 1510 51.3 81 521 210. 759 7.471 3.592 
G021A 51 28.5 IS., "5.3 81 521 121. 94& 7.115 5.641 
G02ZA 57 12.1 154 54.5 81 521 155. 105., 7.905 3.677 
GOllA 51 35.2 154 59.2 81 521 131. 1210 7.680 1.692 
G024A 51 39.1 155 7.4 81 521 164. 1316 7.260 3.498 
G025A 57 ~z., 155 H.O 81 521 2010. 1506 T.480 3.596 
G026A 51 34.3 155 11.1 81 521 285. 1642 7.301 3.510 
G027A 57 30.2 15j 26.5 81 121 288. 1802 7.229 3.416 
G02BA 57 Z9.5 155 U.O 81 521 185. 1910& 5.807 8.933 
G029A 51 ZIt. 8 155 31.0 81 521 118. 2028 7.356 3.537 
G010A 51 22.7 155 28.5 81 521 175. 2151 7.252 3.487 
G031 A 51 18.1 155 22.1 81 521 181. 2311 1.551 3.630 
GOllA 57 23.9 154 57.1 81 522 251. 1111 7 .. 211 3.~67 

GOllA 51 18.E 155 5.6 81 522 280. 239 6.803 3.211 
G03U 51 14.1 155 14.3 81 522 130. 407 1.105 3.101& 
G035A 57 10.9 155 8.0 81 522 ~31. 517 6.9&1 3.147 
G03BA 51 1.5 154 "'.5 81 522 173. 832 5.139 10.218 
GO 39,\ 5& 56.8 IS' '0.0 81 512 19B. 931) 5,;214 22.931 
G040A 56 55.8 154 55.9 81 522 313. 1033 7.210 9.825 
GO 4lA 56 50.9 155 4.5 81 522 347. 1133 6.555 8.513 
G04ZA 56 19.C 155 0.0 81 522 256. 1255 2.665 13.326 
GO.,3A 5& '2.6 155 5.9 81 522 117. 1345 5.286 9.113 
G04ttA 56 46.2 155 12.9 81 522 121. 11030 6.300 5.521 
G045A 56 U.S 155 19." 81 512 H8. 1532 7.269 3."'5 
G04U 5& 51.8 155 25.2 81 522 273. 1655 7.129 3.421 
G041A 56 56.3 155 ]2. " 81 522 215. 1800 7.l87 3.504 
G0411A 51 U.5 155 24.2 81 522 It07. 2014 1.ll5 3.430 

6.--Data associated with bongo tows during cruise 4MF81, May 20 to 
May 24, 1981. 
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POSITION DAlE STANDARD HAUL rA~TDRS 
STATION UTe LONG. JYMJlDD AREA . TlHE A B 

N. w. KHZ GMT 

GD50A 51 C.l 155 39.0 81 5ZZ 115. 23D8 6.991 3.364 
G05U 57 4.5 155 41.6 81 523 Z6'1. II 1.5" 1.652 
G052a 51 8.0 155 54.4 81 523 166. 155 1.526 1.618 
G053A 51 20.8 155 44.3 81 523 246. 356 1.110 3.701 
G05U 51 15.8 155 52.6 81 523 252. 518 1.212 3.461 
G055a 51 11.2 156 1.2 81 523 111. 614 1.06'5 '.619 
G056A 51 6.1 156 9.6 81 Sl3 290. 140 6.491 9.llt2 
G05rA 57 0.9 156 18.10 81 523 251. 1130 7.6102 8.990 
G05aA 56 u.e 155 51.1 81 523 311. 1022 7.U8 1.4Z2 
G059A 56 54.8 155 u.& 81 523 31&. 1155 1.124 3.425 
G060A 5& ltO.4 155 22.0 81 523 299. 14054 6.112 5.551 
G06lA 56 35.3 155 31.5 81 523 330. 1611 1.262 4.809 
GOfiZA 5& 18.1 155 19.1 81 523 383. 1821 4.315 18.162 
G061A 5& 22.8 155 26.8 81 523 315. 1915 4.625 20.110 
G06U 5& 26.e 155 ]3.] 111 523 20Z. 1955 4.9106 11.171 
G065A 5& 30.0 155 40.0 81 523 121. 21419 6.8110 5.412 
G0664 S& H.C 155 .. 5.5 81 523 UZ. 22)6 7.213 3.468 
G067A 56 37.1 155 52.7 81 523 239. 2350 7.579 3.644 
G068A 56 410.5 156 0.5 81 524 182. 112 7.314 3.545 
G069A 56 45.il 156 6.2 81 524 189. 234 7.798 1.7109 
GOl1A 56 52.1 156 19.5 81 524 265. 457 7.586 4.542 
GOllA 5& 42.0 156 35.1 81 524 221. &35 7.097 4.301 
G07H 56 17.5 156 28.0 81 524 112. 744 7.420 4.055 
G07U 5& 39.1 15& 11.1 81 524 215. 855 8.001 4.110 
G015A 56 33.1 156 21.4 81 52" 117. 1015 7.799 '.062 
G076A 56 29.5 156 14.8 81 52" 161. 1119 8.0'0 3.865 
G071A 56 25.8 156 6.8 81 524 212. 1252 7.708 3.706 
G07BA 56 28.2 155 53.2 11 524 196. 14021 1.393 3.554 
G019A 56 21.2 155 58.t, 81 524 155. 1550 7.373 3.687 
G080A 56 Hi.l 155 50.1 81 5210 267. 1706 6.662 11.766 

Table 6. (continued) 
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POS IT ICN o A 1£ SHNIlARO H _UL F H TOR ~ 
SU lIUN UT. LONG. YYI1 140 Il HEA TIHE 

-
B 

~ . h. ~M2 GMT 

Gl~4~ 56 3 (.C 152 O.C 81 ':20 193. 1848 E. e 7 C 3.315 
GUS' 56 H.5 152 " • C Bl 520 S 10. 2312 B. 257 37.533 
G1H_ 56 41. < 1':2 19.0 81 521 t3e. 54 6. 184 6.722 
G1U~ 56 55.f 152 211.C 81 521 192. 240 6.196 4.195 
GI98. 51 4.3 152 37. C 81 521 S 22. 421 ~. 280 3.S63 
G199. 51 12 .( 152 45.C 81 ~21 384. 615 'i.232 5.285 
G2ea. 56 ') ~. < 153 23.( 81 521 H6. 1015 5.321 4.ISO 
G20H 56 42.3 153 14.C 61 521 1101. 12H 5. e 97 4.601 
·G 2 C2. ':6 3 !. f 153 5.C e I 'i21 07. 1415 4. e42 7.120 
G2 C3A 56 25. ~ 152 57.( 81 521 926. 1537 4.46E 12.e17 
G2C4_ 56 IE .f 152 4J.( 61 'i21 f6O. 1726 5.973 2.928 
G2 05. 56 C • ( 153 31.( 81 522 173. 855 5.239 2.818 
G2C6. 56 E • 1 153 41.C III 522 e64. 1119 'i.095 2.962 
G2Cn 56 15.2 153 49.( 81 522 529. 1405 6.222 6.549 
G2ce. 56 2 ~. f 153 58.C III 522 'Bl. 1756 4. e2 9 12.708 
G20H 56 o.c 154 37.C 61 523 HI. 225 4.754 2.6H 
G210A 56 f.e 154 4607 81 ':23 f67. 406 5.534 5.164 
G21H 56 1~.5 154 51.( 81 523 E61. 551 4. C4 f 21.304 
G212. 56 23.5 155 6.( 81 523 E21. 732 5. 14" 24.518 
G21H 56 H.C 155 14.( III 'i23 162. 853 5. C24 17.325 
G214. 56 H.t 155 25.( 81 523 1362. lC35 4.951 5.157 
G215 A 56 it E. I] 154 H.C 81 523 H2. 18 21 6.561 21.869 
G216. 56 54. f 154 H.O 81 523 1222. 1950 4.690 15.131 
G2116 51 3.( 154 56.( 61 523 £28. 2123 5.154 6.1111 
G2111. 51 16.4 155 13.1 81 52~ 1171. 517 5.3U 3.002 
G219. 51 2 ~ • ~ 155 24.( 01 524 E80. 746 6. e 4 7 3.261 
G220A 57 32.': 155 35.( III 524 47 3. 946 6. C55 11.645 
G22U 51 11. C 156 4.C 81 524 lEB. 1343 5. B6 7 5.987 
G222. 5; 2.E 155 53.C 81 524 178. 1524 6.44 C 3.236 
G22lA 56 54. f ISS 42.e 61 524 12l1t. 1729 6.311 3.2C3 
G2£H 56 H.E 156 35. C et 525 '502. 245 5.528 8.175 
G225A 56 '+ o. e 156 2~.0 61 525 no. 415 5.522 3.211 
G226A 56 H.C 156 15.C Cl 'i25 937. 612 7.068 3.366 
G227. 56 23.2 156 6.t 81 525 n5. 812 7. '559 3.4C5 
G228' 56 1 ~ • '5 155 56.C 81 525 51 ~. 1007 5.320 ~.626 

G229. 56 EoC 155 46.C 81 ':25 I ~ 08. 1205 4.937 10.971 
G230A 55 It 9. C 155 27. C Sl 525 767. 1515 4.106 24.710 
G23 .. 55 4C. ( 11:C" _Cl la.( 81 525 E47 • 1651 E. C 11 3.164 
G232. 55 29.5 156 B.O 61 525 1109. 21H 6.603 3.386 
G2H~ 55 2 C.5 155 58.e 81 525 f42. 2345 7.803 3.596 
G2 3". 55 1 5. ( 156 53.( III 526 105. 335 5.782 6.966 
G235A 5~ 5 C. t lSi 31. C 81 526 1582. 735 6.767 3.311 
G236_ 55 7.': 157 50.0 81 526 13109. 1040 7.031 9.251 
G237A 55 lE.C 151' 59.( E1 526 SH. 1227 6.041 B.6le 
G23U 55 24. f 151l 9. ( 01 526 512. 1404 5.153 5.127 
G239A 55 .3 ~. C 158 18.C 81 526 B6 • 1540 6. C19 ".712 
G2 40. 55 41. e 158 28.C Bl 526 175. 1725 6.354 5.12. 
G2HA 55 4f.< 158 35. C 01 526 £54. 1851 6.007 fl.C1C 
G2 42. 56 3. f 157 45.C 81 526 E98. 2303 5. E13 5.237 
G2U. 55 55.5 157 36.C 81 527 i51. 52 6.410 8.662 
G2H. 55 4 f. ( 151 32.C 81 '521 1£91. 220 6.299 6.101 
GH5A 55 .3 2. ( 151 12.( 81 527 1119 • 820 5.936 8.130 
G2"6. 55 5" .5 1 56 36.0 81 527 1313. 1 201 5.423 2.941 
G2H. 55 4 £. C 156 23.0 111 527 13 50. 1458 6.182 3.169 
G2"OA 56 1 1. C 156 55.C 81 527 Ell,. 2031 5.632 8.H5 
G2"9. 56 19.4 I'll 4.C 81 527 f56. 2221 6.942 ~.106 

G2 511 A '>10 l7 .1 1 S I l.!. C 61 ~2e ~lJ. 4 f. 'i6fi "i."U 

Table 7.--Data.associated with bongo tows during cruise 3SH81, May 20 to 
May 28, 1981. 
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STAGE: EGG 
GEAR: NEUSTON GEAR: BONGO 
OCCUR. LOG NO. OCCUR. LOG NO. 

% IN AREA % IN AREA 

LEUROGLOSSUS SCHMIDTI 4.58 9.8761 
THERAGRA CHALCOGRAMMA 4.62 7.258~ 15.27 11. 439'11 
PLEURONECTIDAE '11.77 6.2762 2.29 9.7736 
LIMANDA ASPERA '11.77 6.6756 
MICROSTOMUS PACIFICUS '11.76 8.7291 

STAGE: LARVAE 
GEAR: NEUSTON GEAR: BONGO 
OCCUR. LOG NO. OCCUR. LOG NO. 

% IN AREA % IN AREA 

UN IDENT IF lED '11.76 8.7291 
DISINTEGRATED 6.15 8.5'1168 '11.76 9.5529 
OSMERIDAE '11.77 6.8513 3.82 9.4843 
MALLOTUS VILLOSUS 7.69 8.61'117 17.56 Hl.5'1195 
BATHYLAGIDAE 1. :';3 9.5581 
BATHYLAGUS SP. '11.76 9.4478 
BATHYLAGUS PACIFlCUS 3.82 9.6823 
LEUROGLOSSUS SCHMIDTI 16.79 10.6627 
STENOBRACHIUS LEUCOPSARUS Hl.69 1'11.2943 
PROTOMYCTOPHUM THOMPSONl 3.82 9.4475 
THERAGRA CHALCOGRAMMA 1. 53 9.2714 
MACROURIDAE '11.76 8.8263 
HEXAGRAMMOS SP. '11.77 6.27'115 
HEXAGRAMMOS DECAGRAMMUS 7'11.'110 9.4472 6.87 1'11.3388 
HEXAGRAMMOS LAGOCEPHALUS 2.31 7.2'1135 
HEXAGRAMMOS OCTOGRAMMUS 8.46 7.5572 
HEXAGRAMMOS STELLERI 16.92 8.1353 '11.76 8.7158 
PLEUROGRAMMUS MONOPTERYGIUS 23.85 8.5884 '11.76 9.1773 
COTTIDAE 6.87 1'11.1735 
HEMILEPIDOTUS SP. 24.62 9.'11452 14.5'11 1'11.1427 
HEMILEPIDOTUS HEMILEPIDOTUS 2.31 8.2'1177 
HEMILEPIDOTUS JORDANI 3.'118 7.7628 
HEMILEPlDOTUS SPINOSUS '11.76 8.7158 
MALACOCOTTUS ZONURUS 1 2.29 9.3622 
TRIGLOPS SP. 1. 53 9.1'1128 
CYCLOPTERIDAE 3.82 9.6799 
BATHYMASTER SP. 3.'118 7.'11335 
STICHl\ElDAE 1. 54 6.8~73 
CHIROLOPHIS SP. 1. 53 8.87'118 
CHlROLOPHIS DECORATUS 1. 54 7.'118'113 
LUMPENUS SAGITTA 3.'115 1'11.'11245 
LYCONECTES ALEUTENSIS '11.77 6.3288 '11.76 8.7342 
PHOLlS SP. '11.76 8.6143 
AMMODYTES HEXAPTERUS 5.38 8.2877 67.18 12.2669 
ATHERESTHES STOMIAS 11.45 1'11.4'1183 
LEPIDOPSETTA BILINEATA 3.'115 9.3116 
HIPPOGLOSSUS STENOLEPIS 5.34 9.847'11 

8.--Fish eggs and larvae collected in bongo and neuston tows during 
cruise lSH81, March 3 to March 30, 1981. 

_. 



STA.GE: EGG 

THERA.GRA. CHALCOGRAMMA 

STAGE:: LARVAE: 

MALLOTUS VILLOSUS 
LAMPANY'C'l'US SP. 
HEXAGRAMMOS DECAGRA1>lMUS 
HEMILEPIDOTUS HEMILEPIDOTUS 
HEMILE:PIDOTUS JORDAN I 
CY'CLOPTERIDAE 
CHIROLOPHIS DECORATUS 
A.MMODY'TES HEXAPTERUS 
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GEAR: 
OCCUR. 

% 

80.65 

GEAR: 
OCCUR. 

% 

9.6H 
3.23 

22.58 
6.45 
3.23 
9.68 
6.45 

83.87 

BONGO 
LOG NO. 
IN AREA 

11.0609 

BONGO 
LOG NO. 
IN AKEA 

9.51:11:14 
8.3191 
9.3992 
8.5777 
8.3191 
9.1555 
8.70"1 

11.1825 

Table 9.--Fish eggs and larvae collected in bongo tows during cruise 1MF81 , 
March 12 to March 20, 1981. 



STAGE: EGG 

UNIDENTIFIED 
THERAGRA CHALCOGRAMMA 

STAGE: LARVAE 

DIS Il~TEGRATED 
MALLOTUS VILLOSUS 
STENOBRACHIUS LEUCOPSARUS 
THERAGRA CHALCOGRAMMA 
HEXAGRAMMOS DECAGRAMMUS 
COTTIDAE 
ARTEDIUS SP. 
ARTE:DIUS MEANYI 
GYMNOCANTdUS A 
HEMILEPIOOTUS SP. 
HEMITRIPTERUS SP. 
MALACOCOTTUS ZONURUS 1 
MYOXOCEPHALUS SP. 
CYCLOPTERIDAE 
STICHAEIDAE 
CHIROLOPHIS DECORATUS 
LUMPENELLA LONGIROSTRIS 
LUMPENUS SAGITTA 
LUMPENUS MACULATUS 
DELOLEPIS GIGANTEA 
LYCONECTES ALEUTENSIS 
PHOLIS SP. 
AMMODYTES HEXAPTERUS 
LEPIDOPSETTA BILINEATA 
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GEAR: 
OCCUR. 

% 

1.12 
92.13 

BONGO 
LOG NO. 
IN AREA 

8.0621 
13.4707 

GEAR: BONGO 
OCCUR. LOG NO. 

% IN AREA 

2.25 
15.73 

3.37 
23.60 
33.71 
2.25 
1.12 
1.12 
1.12 
6.74 
1.12 
1.12 
1.12 
1.12 
2.25 
2.25 
1.12 

13.48 
5.62 
1.12 
3.37 
5.62 

93.26 
1.12 

7.993;) 
9.5016 
8.5920 

10.0045 
9.8144 
8.2932 
7.9008 
7.8460 
8.1821 
8.8731 
7.8198 
8.0333 
7.9463 
8.1821 
8.4395 
8.3979 
8.3808 
9.2938 
3.5866 
8.0333 
8.5674 
9.2471 

11.3372 
9.6113 

Table 10.--Fish eggs and larvae collected in bongo tows during cruise 2MF81, 
March 30 to April 8, 1981. 



STAGE: EGG 

UNIDENTIFIED 
TELEOST TYPE A 
DISINTEGRATED 
LEUROGLOSSUS SCHMIDTI 
THERAGRA CHALCOGRAMMA 
MACROURIDAE 
PLEURONECTIDAE 
GLYPTOCEPHALUS ZACHIRUS 
HIPPOGLOSSOIDES ELASSODON 
ISOPSETTA ISOLEPIS 
MICROSTOMUS PACIFICUS 
PLATICHTHYS STELLATUS 
PLEURONECTES QUADRITUBERCULATU 

STAGE: LARVAE 

DISINTEGRATED 
MALLOTUS VILLOSUS 
LEUROGLOSSUS SCHMIDTI 
STENOBRACHIUS LEUCOPSARUS 
GADIDAE 
GADUS MACROCEPHALUS 
THERAGRA CHALCOGRAMMA 
MACROURIDAE 
SEBASTES SP. 
ANOPLOPOMA FIMBRIA 
HEXAGRAMMOS DECAGRAMMUS 
HEXAGRAMMOS LAGOCEPHALUS 
HEXAGRAMMOS STELLERI 
PLEUROGRAMMUS MONOPTERYGIUS 
COTTIDAE 
ARTEDIUS HARRINGTON I 
ARTEDIUS MEAN'iI 
DASYCOTTUS SETIGER 
GYMNOCANTHUS A 
HEMILEPIDOTUS SP. 
HEMILEPIDOTUS HEMILEPIDOTUS 
HEMILEPIDOTUS JORDANI 
MALACOCOTTUS ZONURUS 1 
MYOXOCEPHALUS SP. 
MYOXOCEPHALUS B 
RADULINUS ASPRELLUS 
TRIGLOPS SP. 
AGONIDAE 
AGONIDAE A 
AGONIDAE C 
CYCLOPTERIDAE 
BATHYMASTER SP. 
STICHAEIDAE 
LUMPENELLA LONGIROSTRIS 
LUMPENUS SAGITTA 
LUMPENUS MACULATUS 
POROCLINUS ROTHROCKI 
DELOLEPIS GIGANTEA 
LYCONECTES ALEUTKNSIS 
PHOLIS SP. 
ZAPRORA SILENUS 
AMMODYTES HEXAPTERUS 
ATHERESTHES SP. 
ATHERESTHES STOMIAS 
LEPIDOPSETTA BILINEATA 
PSETTICHTHYS MELANOSTICTUS 
HIPPOGLOSSUS STENOLEPIS 
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GEAR: NEUSTON 
OCCUR. LOG NO. 

% IN AREA 

6.67 7.2706 

35.80 8.7789 

18.80 7.6519 
1.67 6.6559 

15.1J0 8.1627 
1.67 6.5997 
5.90 7.2148 

3.33 6.7769 

GEAR: NEUSTON 
OCCUR. LOG NO. 

% IN AREA 

1.67 
18.33 

1.67 

5.00 

3.33 
76.67 

3.33 
8.33 
5.80 
3.33 

13.33 
20.00 
6.67 

3.33 
13.33 
1.67 

6.67 
J1. &'/ 

1.67 
1.67 

7.3950 
8.4298 

6.9364 

8.1280 

6.8274 
9.3699 
6.6563 
7.2549 
7.5866 
6.5032 

7.8225 
8.2858 
7.5437 

7.9808 
7.7340 
6.3708 

7.5836 
8.4724 

6.9569 
7.1996 

GEAR: BONGO 
OCCUR. LOG NO. 

% IN AREA 

3.33 8.8838 

1.67 8.8600 
1.67 8.8081 

51.67 13.8189 
1.67 9.4621 

13.33 UI.1J785 
5.1J0 9.9833 

20.1J0 10.5400 
1.67 8.7542 
1.67 8.8981 
3.33 8.5899 
3.33 9.1302 

GEAR: BONGO 
OCCUR. LOG NO. 

% IN AREA 

13.33 
8.33 

13 .33 
8.33 
6.67 

23.33 
60.90 
1.67 
3.33 
1.67 
5.1J9 

26.67 
5.90 
1.67 
5.1J0 
5.1J0 
3.33 

1.67 
3.33 
3.33 
1.67 
1.67 
8.33 
1. 67 
1.67 
8.33 

16.67 
18.33 
1.67 
1.67 

23.33 
1.67 
1. 67 
J.JJ 
1.67 
3.33 

95.1J0 
1.67 

10.1J0 
51.67 

3.33 
13.33 

9.9533 
9.3837 

IIJ.1667 
9.6804 

IIL3131 
10.8182 
12.9951 

8.6803 
9.3691 
8.6803 
9.9666 

IIJ.3359 
9.3862 
8.737" 
9.1340 
9.2922 
8.8000 

9.1J450 
8.9208 
9.257" 
8.7542 
8.7521 
9.7391 
8.8504 
9.1J597 
9.3305 

10.1J225 
10.2372 

9.1677 
8.7057 

10.3042 
8.9286 
8.5947 
8.63'/'1 
8.2410 
9.1J027 

11.6610 
9.1574 
9.9364 

11.1054 
9.1J156 
9.9533 

Table 11.--Fish eggs and larvae collected l'n bongo and t t d' neus on ows urlng 
cruise 2SH81, April 16 to April 24, 1981. 



STAGE: EGG 

UNIDENTIFIED 
DISINTEGRATED 
THERAGRA CHALCOGRAMMA 
PLE URONECT IDAE 
HIPPOGLOSSOIDES ELASSODON 
ISOPSETTA ISOLEPIS 
PLATICHTHYS STELLATUS 
PLEURONECTES QUADRITUBERCULATU 

STAGE: LARVAE 

UNIDENTIFIED 
TELEOST TYPE A 
DISINTEGRATED 
MALLOTUS VILLOSUS 
LEUROGLOSSUS SCHMIDTI 
STENOBRACHIUS SP. 
STENOBRACHIUS LEUCOPSARUS 
GADUS MACROCEPHALUS 
THERAGRA CHALCOGRAMMA 
HEXAGRAMMOS DECAGRAMMUS 
COTTIDAE 
ARTEDIUS FENESTRALIS 
ARTEDIUS HARRINGTON I 
ARTEDIUS MEANY! 
DASYCOTTUS SETIGER 
GYMNOCANTHUS A 
MALACOCOTTUS ZONURUS 1 
MYOXOCEPHALUS B 
RADULINUS ASPRELLUS 
AGONIDAE 
AGONIDAE C 
CYCLOPTERIDAE 
NECTOLIPARIS PELAGICUS 
BATHYMASTER SP. 
STICHAEIDAE 
ANOPLARCHUS SP. 
CHIROLOPHIS SP. 
CHIROLOPHIS NUGATOR 
LUMPENELLA LONGIROSTRIS 
LUMPENUS SAGITTA 
LUMPENUS MACULATUS 
DELOLEPIS GIGANTEA 
LYCONECTES ALEUTENSIS 
PHOLIS SP. 
PTILICHTHYS GOODE I 
AMMODYTES HEXAPTERUS 
HIPPOGLOSSOIDES ELASSODON 
LEPIDOPSETTA BILINEATA 
PLATICHTHYS STELLATUS 
PLEURONECTES QUADRITUBERCULATU 
PSETTICHTHYS MELANOSTICTUS 
HIPPOGLOSSUS STENOLEPIS 
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GEAR: 
OCCUR. 

% 

3.80 
1.27 

96.20 
16.46 
73.42 

2.53 
2.53 

27.85 

GEAR: 
OCCUR. 

% 

5.06 
1. 27 

18.99 
10.13 
1. 27 
3.80 

15.19 
11.39 
97.47 
18.99 
21.52 
1. 27 
5.06 
1. 27 
3.80 
3.80 
2.53 

11.39 
1. 27 

13.92 
5.06 

20.25 
1. 27 
8.86 
8.86 
6.33 
1.27 
1.27 

44.30 
11. 39 
34.18 
6.33 

13 .92 
6.33 
2.53 

96.20 
18.99 
46.84 

2.53 
3.80 
2.53 
1.27 

BONGO 
LOG NO. 
IN AREA 

9.1018 
8.1892 

12.2481 
10.2920 
11.1240 
8.6939 
8.8210 
9.7230 

BONGO 
LOG NO. 
IN AREA 

8.9165 
8.7300 
9.8047 
9.3402 
8.2244 
9.1264 
9.3852 
9.4979 

13.3901 
9.7209 
9.6552 
8.1482 
9.0118 
8.0100 
8.5487 
8.6769 
8.4297 
9.3536 
8.6060 
9.3070 
8.8467 
9.7841 
8.3480 
9.2273 
9.2754 
9.2561 
8.5563 
8.1482 

10.2178 
9.2045 
9.7087 
8.7813 
9.3134 
9.1383 
8.7070 

11. 4176 
9.6544 

10.2321 
8.4387 
8.5171 
8.4655 
8.3598 

Table 12.--Fish eggs and larvae collected in bongo tows during cruise 3MF81 , 
April 26 to April 30, 1981. 



STAGE: EGG 

UNIDENTIFIED 
DISINTEGRATED 
THERAGRA CHALCOGRAMMA 
PLEURONECTIDAE 
HIPPOGLOSSOIDES ELASSODON 
ISOPSETTA ISOLEPIS 
LIMANDA ASPERA 
PLATICHTHYS STELLATUS 
PLEURONECTES QUADRITUBERCULATU 

STAGE: LARVAE 

UNIDENTIFIED 
DISINTEGRATED 
CLUPEA HARENGUS PALLASI 
MALLOTUS VILLOSUS 
BATHYLAGUS SP. 
LEUROGLOSSUS SCHMIDTI 
STENOBRACHIUS LEUCOPSARU5 
GADUS MACROCEPHALUS 
THERAGRA CHALCOGRAMMA 
MACROUR IDAE 
SEBASTES SP. 
HEXAGRAMMOS DECAGRAMMUS 
COTTIDAE 
ARTEDIUS FENESTRALIS 
ARTEDIUS HARRINGTONI 
ARTEDIUS MEANYI 
DASYCOTTUS SETIGER 
GYMNOCANTHUS A 
MALACOCOTTUS ZONURUS 1 
MYOXOCEPHALUS SP. 
MYOXOCEPHALUS G 
NAUTICHTHYS OCULOFASCIATUS 
RADULINUS ASPRELLUS 
AGONIDAE 
CYCLOPTERIDAE 
BATHYMASTER SP. 
STICHAEIDAE 
ANOPLARCHUL .:>t>. 
CHIROLOPHIS SP. 
LUMP£NELLA LONGIROSTRIS 
LUMPg~WS SAGI'rTA 
LUMPENUS MACULATUS 
POROCLINUS ROTHROCKI 
STICHAEUS PUNCTATUS 
DELOLEPIS GIGANT~A 
LYCONECTES ALEUTENSIS 
PHOLIS SP. 
AMMODYTES HEXAPTEHUS 
ATHERESTHE5 STOMIAS 
GLYP~OCEPHALUS ZACHIRUS 
HIPPOGLOSSOIDES ELASSODON 
ISOPSETTA ISOLEPIS 
LEPIDOPSET'rA BILINEATA 
PLATICHTHYS STELLATUS 
PLEURONECTES QUADRITUBERCULATU 
PSETTICHTdYS MELANOSTICTUS 
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GEAR: 
OCCUR. , 

2.67 
12.00 
89.33 
21.33 
84.00 

8.00 
4.00 
5.33 
1. 33 

GEAR: 
OCCUR. , 

8.00 
16.00 

8.00 
1.33 
1. 33 
1. 33 
8.00 

41.33 
10"'.00 

1. 33 
12.00 

1. 33 
28.00 

2.67 
14.67 

6.67 
4.00 
1. 33 
5.33 

12.00 
1. 33 
1. 33 
5.33 

36.00 
32.00 
90.67 

2.67 
20.00 
1. 33 

33.33 
5.33 

13.33 
8.00 
1. 33 
5.33 

30.67 
2.67 

93.33 
2.67 
1. 33 

98.67 
17.33 
69.33 
38.67 
16.00 
10.67 

BONGO 
LOG NO. 
IN AREA 

8.5505 
9.1941 

11.2888 
10.4922 
10.8118 

9.6388 
8.9575 
8.891'.14 
7.9199 

BONGO 
LOG NO. 
IN AREA 

8.9017 
9.5682 
9.5951 
7.9548 
8.3569 
8.3533 
8.9341 

11'.1.1186 
12.7098 

8.1267 
9.2263 
8.2888 
9.6162 
8.4690 
9.2965 
8.8249 
8.9904 
8.2771 
8.8122 
9.1911 
8.2659 
8.0765 
8.8410 
9.7254 
9.7634 

11. 3168 
8.7816 
9.7058 
7.9548 
9.9565 
8.7440 
9.3277 
9.3245 
8.3485 
8.9469 
9.6914 
B.4108 

11.1442 
8.4847 
8.1673 

11. 4036 
9.8706 

10.4559 
10.2405 

9.31'.115 
9.0775 

Table 13.--Fish eggs and larvae collected in bongo tows during cruise 4MF81, 
May 20 to May 24, 1981. 



STAGE: EGG 

DISINTEGRATED 
LEUROGLOSSUS SCHMIDTI 
THERAGRA CHALCOGRAMMA 
PLEURONECTIDAE 
GLYPTOCEPHALUS ZACHIRUS 
HIPPOGLOSSOIDES ELASSODON 
ISOPSETTA ISOLEPIS 
LIMANDA ASPERA 
MICROSTOMUS PACIFICUS 

STAGE: LARVAE 

UNIDENTIFIED 
DISINTEGRATED 
MALLOTUS VILLOSUS 
BATHYLAGUS PACIFICUS 
LEUROGLOSSUS SCHMIDTI 
STENOBRACHIUS LEUCOPSARUS 
GADUS MACROCEPHALUS 
THERAGRA CHALCOGRAMMA 
MACROURIDAE 
SEBASTES SP. 
HEXAGRAMMOS OCTOGRA1'iMUS 
COTTIDAE 
ARTEDIUS HARRINGTONI 
ARTEDIUS MEAN'll 
DASYCOTTUS SETIGER 
GYMNOCANTHUS SP. 
HEMILEPIDOTUS HEMILEPIDOTUS 
MALACOCOTTUS ZONURUS 2 
MYOXOCEPHALUS SP. 
MYOXOCEPHALUS B 
RADULINUS SP. 
RADULINUS ASPRELLUS 
TRIGLOPS SP. 
ICELUS SP. 
AGONIDAE 
CYCLOPTERIDAE 
BATHYMASTER SP. 
STICHAEIDAE 
ANOPLARCHUS INSIGNIS 
LUMPENELLA LONGIROSTRIS 
LUMP EN US SAGITTA 
LUMPENUS MACULATUS 
POROCLINUS ROTHROCKI 
DELOLEPIS GIGANTEA 
LYCONECTES ALEUTENSIS 
ZAPRORA SILENUS 
AMMODYTES HEXAPTERUS 
PLEURONECTIDAE 
ATHERESTHES SP. 
ATHERESTHES STOMIAS 
GLYPTOCEPHALUS ZACHIRUS 
HIPPOGLOSSOIDES ELASSODON 
ISOPSETTA ISOLEPIS 
LEPIDOPSETTA BILINEATA 
PLATICHTHYS STELLATUS 
PLEURONECTES QUADRITUBERCULATU 
PSETTICHTHYS MELANOSTICTUS 
HIPPOGLOSSUS STENOLEPIS 

38 

GEAR: 
OCCUR. 

% 

1. 75 
3.51 

29.82 
21.B5 
47.37 
26.32 

7.132 
1. 75 

4B.35 

GEAR: 
OCCUR. 

% 

5.26 
3.51 
1. 75 
5.26 

12.28 
7.B2 

26.32 
68.42 
1. 75 

28.B7 
1. 75 

19.3B 
14.B4 

1. 75 
1. 75 
3.51 
1. 75 
1. 75 
8.77 
1. 75 
1. 75 

IB.53 
1. 75 
1. 75 

22.81 
19.3B 
85.96 
12.28 
1. 75 

15.79 
1. 75 
5.26 

IB.53 
1. 75 

19.3B 
7.92 

59~88 

3.51 
1. 75 
8.77 

14.94 
63.16 

8.77 
64.91 

7.92 
1. 75 

19.39 
7.92 

30NGO 
LOG NO. 
IN AREA 

8.8598 
8.9562 

U.78"2 
1B.625B 
11.9395 
U.3693 
9.73l3 
8.3"31 

11. 2285 

BONGO 
LOG NO. 
IN AREA 

9.3943 
9."669 
8.75U 
9.3772 
9.7828 
9.5986 

IB.4268 
12.8786 

8.9"83 
U.5859 
8.8524 

U.3566 
9.8236 
8.8124 
8.8124 
9.223B 
8.6437 
8.6437 
9.6193 
8.5492 
8.5492 
9.6978 
8.8598 
8.68B8 

U. "l36 
9.9"26 

12.2332 
9.6"93 
8.8588 
9.7855 
8.6648 
9.1853 
9.9783 
8.8288 
9.8888 
9.3683 

11.9917 
8.9775 
9.9319 
9.4987 

113.IH65 
11. 3481 

9.5844 
19.8522 
9.2437 
8.7992 

19 .1411 
9.5972 

Table 14.--Fish eggs and larvae collected in bongo tows during cruise 3S881, 
May 20 to May 28, 1981. 



39 

March 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 5 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
I I I I I , I I J I I I I I I I I I I I I I I , I I I I I , 

April May 

30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2930 1 2 « I I , I I I , J I I I I J I I ! , I I I I I I I I I I I I 1 I I I 

11"11 1 11"11~:+:~ ~OI IlIUIIIIIII I I ~X~~:~~ 1I1I111I~:M~:~ illlllI l ll 

May 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
I I I I I I I I I I I I I I I I I I I I I I I I , I I , , I I 

Figure 1.--Diagram of cruise durations and relative positions in time for 
the three American and four Soviet ichthyoplankton cruises. 
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Figure 2.--Locations of neuston stations (above) and bongo stations (below) 
for cruise 1SH81, March 3 to March 30, 1981. 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT 
_~S"P:JE .. Cul ... E ... S _______ O'L.O-,-O_-=2L"O-,-O_----'.~ .. o'_'o _ ____=,_'_,.o'_'o _ ____=,_'_,.O:.:O _ ____"lp.OO SPEC! ES 

THERAGRA CHALCOGRAHHA 
L I HANDA ASPERA 
PLEURONECTloAE 

lll1ANDA ASPERA 
THERAGRA CHALCOGRAHHA 
PlEURONECT lOAE 

$ PfCI ES 

THERAGRA CHAlCOGRAMHA 
HIPPOGLOSSOIOES ElASSODON 
PLEURONECTIOAE 
TELEOST TYPE II 
MICROSTOMUS PACIFtcUS 
PlEURONECTES DUACR I TUBERCULATU 
I SOPSETT II 1 SOlEP 1 S 
Gl YPTOCEPHAlUS ZACHIRUS 

spECI ES 

THERAGRA CHALCOGRAHHA 
HI PPOGLOSSOI DES ELASSODON 
MICROSTOMUS PACIFICUS 
ISOPSETTA (SOlErIS 
PLEURONECTES CUllaR I TUBERCUlATU 
TELEOST TYPE A 
PLEURONECT 1 CAE 
GLYPTOCEPHAlUS ZACH} RUS 

THERAGRA CHAlCOGRAHHA 
PlEURONECT 1 DAE 
L 1 HANDA ASPERA 

THERAGRA CHALCOGRAHI1A 
II HANDA ASPER A 
PlEURONECT 1 OAE 

ICHTHYDPLANKTDN RANK ABUNDANCE 

NUMBER CAUGHT 
0 .. 00 ar· DD 'po.oo 2;40.00 J~O.OO <4pO . OO smm~ 

r THERAGRA CHALCOGRAHI1A 
HIPpaGlOSSOIDES HAssaOOH 
PLEUROHECT 1 OAE 
TELEOST TYPE A 
MICROSTOMUS PACIFTCUS 
PlEURONECTES QUAORI TUBERCULATU 
GL YPTOCEPHAlUS ZACHI RUS 
ISOPSETTA ISOLEPIS 

MEAN NUMBER PER 1000M3 
0 •. 00 2.0. 00 4.0.00 6.0. 00 ap.oo '.00 . 00 S~E!<IES 

THERAGRA CHAlCOGRAHMA 
HIPPOGlOSSOIOES ElASSOOON 
PLEURONECT 1 OAE 
TELEOST TYPE A 
MICROSTOMUS PACIFICUS 
PLEUROHECTES CUAORT TUBERCULATU 
GL YPTOCEPHALUS ZACH 1 RUS 

~ ISOPSETTA ISOlEPlS 

PERCENT OCCURRE~CE 
0,.00 2,.00 40.00 "p.oo ~.oo 

F 

PERceNl OCCURRENCE 
0ioo ~. OCI 4of.oo 10 .00 10 .00 

r= 
.~~,c OF l~:.\lHBER'i lJl SURVEY AREA 

'I '" 1.).00 

~ 

Figure 7.--Rank abundance of eggs caught in neuston tows during cruise 
1SH81 (above) and cruise 2SH81 (below). 

100.00 

I~ . OO 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT ., O' PERCENT OCCURRENCE 

___ S~P~E~C~I~E~S~ _____________ .'~iOO~==~'~P~'OO~~'~P~'OO~==~~~'OO~==~~~'~OO~=tI~'OO 
HEXACRAI1f1OS DECAGRAf'tf1US ~ 

___ S~PDE~CUI~E~S~ _____________ .'~:~~==~2~.'~.~.::~'~P'~OO~~'~P'~OO~~~~'OO~~I~ '~ 
HEXAGRArt10S DECAGRAI"I'IUS ~ 

HEP'1llEPIDorus SP. 
t1"llOlUS VllLOSUS 
OISINTECRATED 
PlEUROGRAmJS t1ONOPTERTGIUS 
HEH' LEPI DOTUS HEHI LEPI DOTUS 
AfftJOTTES HE)(APTERUS 
HEXAQAAI9tOS STELLER I 
HEHILEPIDDTUS JORDAN I 
HEXAOR.ut1OS DeloeRA....,S 
HEXAGAAI'ftlS LAGDCEPHALUS 
BATHnlASTER SP. 
CHtROLOPHIS DECOR AT US 
ST I CHAE I DAE 
OS~RIDAE 

LTCONECTES ALEUTENSIS 
HEXAORAHI1OS SP. 

MEAN NUMBER PER 1000113 
_~S .. P ... E",C .. I ... E .. S,---___________ Ot·oo 'P'oo Ipo.OO 150.00 zpo.oo zpo.oo 

HEHI LEP I DOTUS HEHI LEPI OOTUS 
DISINTEGRATED 
HEXAORAP1f1QS DECAGRAtfI'1US 
"ALLOtuS V I LLOSUS 
HEI"IILEPTDOTUS SP. 
HEP1ILEPIOOTUS JORDAH' 
PLEUROORAf'lttUS ttOHOPTERYOl US 
OSH£RIOAE 
Al'ft)OYTES HEUPTERUS 
CH[RDLOPHlS DECQRATUS 
H[XACRAt1HOS STELLERt 
HEXflORAHMOS LAGOCEPHALUS 
BATHYttASTER SP. 
HEXACRAttt10S OCTOGRAI'I'PJS 
HEXAGRAttttOS SP. 
STICHAEIOAE 
LTCOHECTES ALEUTENSIS 

HEMILEPIDOTUS SP. 
PLEURDQRAI1f1US I'IONDPTERYGIUS 
HEXAORA_S STELLER I 
HEXAORAPI1OS DCTOCRAI'V'IUS 
MALLDTUS VILLDSUS 
DISINTEGRATED 
A_DTTES HEX APTER US 
BATHTI1ASTER SP. 
HEP1ILEPI00TUS JORDAHl 
HEHILEPIDOTUS HEHILEPIDOTUS 
HEXAGRAr1t1OS LAGDCEPHALUS 
STtCHAEIDAE 
CHIROLOPHI S DECORATUS 
LYCONECTES ALEUTENSI S 
HEXAGRAttfOS SP. 
OSHER I OAE 

LOG OF NUI1BER IN SURVEY AREA 
_ ... S;lJPDE~Cul~E",S~ ___________ 5 .. 00 ' .. 00 ',.00 ','.00 '?oo 

HEXAGRAr1I1OS DECAGRAI'MJS 
HEHILEPIDOTUS SP. 
MALLDTUS Y, LLOSUS 
PLEUROeRAIlltUS HeNOPTERyelUS 
DISINTEGRATED 
A_OTTES HEXAPTERUS 
HEHI LEPI DOTUS HEHI LEPI OOTUS 
HEXAGRAHIIOS STELLER I 
HEMILEPIDOTUS JORDAN I 
HEXAORAt1t1OS OCTOCRAf'I1US 
HEXACRAI1f1OS LACOCEPHALUS 
CHIROLOPHIS DECOR AT US 
SATHTP1ASTER SP. 
OSHERIOAE 
STtCHAEIOAE 
LYCONECTES ALEUTENS I S 
HEXAORAHIIOS SP. 

ICHTHYOPLANKTON RANK ABUNDANCE 

PERCENT OCCURRENCE NUMBER CAUGHT '10' 

__ ~SUP~E~C~I~E~S _______________ ~~'OO~~~~~"~OO~=='~P'~OO~==~~'~'OO~==~~'~'OO~~I~ ' oo 
HnACRAHt10S DECAGRA/'1f"tUS ~ 

__ ~SUP~E~C~I~E~S _______________ .'~"OO~==~'~P'~OO~=='~P~' OO~~'~P~'OO~~~Z'~'OO~~I~ O~ 
HEXAeRA_S DECACRAtlHUS ~ 

LTCONECTES ALEUT ENS I S 
P1ALLOTUS V I LL05US 
HEHILEPIDOTUS HEHILEPIOOTUS 
THERAGRA CHALCOGRAI'I1A 
HEHI LEP IDOTUS SP. 
STICHAEIOAE 
HEP"IILEPIDOTUS JORDAN I 
OHOLEPIS GIGANTEA 
01 SINTECRATEO 
PLEURDGAAt1t1US HONDPTEATGIUS 
AJ'V'IODYTES HEXAPTERUS 
HEXAGRA_S STELLER I 
GAOIDAE 
BATHYt1ASTER SP. 
ZAPRORA SILENUS 
HEXACAAt1f1OS LAGOCEPHALUS 
conlDAE 
AHOPLOPOI'lA Flt1SRIA 
LUPflENELLA LONGIROSTRIS 

MEAN NUMBER PER 1000M3 
__ ...itSPt:;E,"C ... I~E~S~ ___________ o .. oo 'pooo 100.00 ,~oooo Zpg.oo 2~O.OO 

DISINTECRATED 
HEXACRAP1ttOS DECACRAMI1US 
ArI1ODTT£S HfXAPTERUS 
HALLOTUS VILLOSUS 
THERAGRA CHALCDGRAmA 
LYCONECTES ALEUTENSIS 
GADIDAE 
HErHLEPICOTUS JORDANI 
HEHI LEPI DOTUS HEHI LEP I DOTUS 
BATHYt1ASTER SP. 
HEP11LEPIDQTUS SP. 
PLEURDCAAf'U1US I'1QNOPTERYOIUS 
IAPRORA SILENUS 
STlCHAEIDAE 
DELOLEPIS GIGANTEA 
HEXACRAHIIOS STELLER I 
AHOPLDPOP1A FlI'lJRJA 
LUt'fl'ENEllA LDNCtRDSTRlS 
HEXAGRAt910S LAGDCEPHALUS 
con lOAE 

L TCONECTES ALEUTEMSI S 
HEHILEPIOOTUS HEMILEPIDOTUS 
HALLOTUS v I LLOSUS 
HEHILEPIOOTUS SP. 
STICHAEIOAE 
HEXAGRArtt10S STELLER I 
HEMILEPIOOTUS JOROANI 
DELOLEPIS GIGANTEA 
PlEUROGRAm.JS MONOPTERYCIUS 
THERAGRA CHALCOCRAI'1f'tA 
HEXAGRAt1J1OS LAGOCEPHALUS 
COTTIOAE 
ANOPLOPOt1A FIP16RIA 
BATHYP1A$TER SP. 
LUP1PENELLA LONCIROSTRlS 
IAPRORA SILENUS 
GADIDAE 
OISINTEGRATED 
AI'I'tODYTES HEXAPTERUS 

LOG OF NUMBER I N SURVEY AREA 
__ ...itSP~E,"C",I~E~S~ _____________ 5 .. 00 7,.00 • • 00 11.00 ,~.oo 

HEXACRAt1t10S OECAGRAI'IttUS 
L.TCDHECTES ALEUTENSIS 
HALLOTUS VILLOSUS 
HEHILEPIDOTUS HEMILEPIOOTUS 
THERAORA CHALCOGRAt1f1A 
HEHILEPIOOTUS SP. 
STI CHAE I DAE 
PLEUROGRAtt1U$ HONOPTERYG IUS 
DELOLEPIS clGANTEA 
HEt1ILEPIDOTUS JOROANI 
DISINTECRATED 
HEXACRA_S STELLER I 
AI't100YTES HEXAPTERUS 
BATHTP1ASTER SP. 
ZAPRORA SILENUS 
GADIDAE 
AHDPLOPO"-A FUIJRU 
HEXAC"AI'I1OS LAGDCEPHAlUS 
COTTIDAE 
LUIPENELLA LONGIROSTRIS 

Figure 8.--Rank abundance of larvae caught in neuston tows during cruise 
1SH81 (above) and cruise 2SH81 (below). 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT PERCENT OCCURRENCE 
_--,S,-,P:J;E",CJ.I-",E~S _______ Dc:;Oc::O_----,ILP·:.::D-=-D _--,':.:p:..:,D.:.D_...:'",p:..:,Dc::D __ ':Lp:..:,Oc::O_-'J5,o.OO _ _ S".p'-'E.,C""'IuE .. S'--_______ D,L.·O~D_----":r.p:.",D.:.D_...:':r.p:.",o.:.o_...:':r.p:.",D.:.D_...:':r.p:.::,D.:.D_~1 oo ~ oo 

THERAGRA. CHALCOGRAHMA 
PLEURONECT I OAE 
LEUROGLOSSUS SCHMIDT [ 
MICROSTOMUS PACIFICUS 

THERAGR" CHALCOGRAMMA 
PlEURONECTIDAE 
LEUROGLOSSUS SCHNI DT I 
HI CROSTOMUS PAC! Fl CUS 

NUMBER CAUGHT 

THERAGRA. CHALCOGRAMMA 
lEUROGLOSSUS SCHMIDT I 
PLEURONECT IOAE 
MICROSTOMUS PACIFICUS 

LOG OF NUMBER I N SURV EY AREA 
)0.00 __ S"'P'-'E"'C'-'J"'E...,S'-_ _____ S"oo 7,.00 9,.00 1,1 . 00 I? OO 

THERAGRA CHALCOGRAMMA 
LEUROGLOSSUS SCHMIDT I 
PLEURONECT 10AE 
MICROSTOMUS PACIFICUS 

ICHTHYOPLANKTON RANK ABUNDANCE 

PERCENT OCCURRENCE 
_ _ Si!!P:.!E"C'-'I.J;E"'S~ ______ o,.oo sp.on I~O.OO 2~O.OO J10, (10 "po . 00 __ SiIJP'-'E"'C"'I"E ... S'-______ D,L'· 0:.:D_----'2:£.P:..:,O..:.o __ ,"'P:..:,o..:.o_...:':£.P:..:' Dc::O __ ':o:p...:,O..:.D_...cJlpO.OO 

THERACRA CHALCOGRAMMA THERAGRA CHALCDGRAHHA 

I1HN NUM8ER PER I OM~ 

__ Si!!I:.!'E~C'-'I.J;E~S _______ ~O~.M==='=='~2='H~==~~'OO~==J~f=,H~==~4p~'.~.:::;Sp .~ 
THERAGRA CHALCQGRAMMA L 

LOG OF NUMBER I N SURVEY AREA 
_""S"'P"E"C .... lu;E..,S'-______ S,.OO 7,.00 9,. 00 ,.,.00 '?OO 

THERAGRA CHALCDGRAMMA 

ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT 
SPECI ES 0,.00 lp .. OO 2p.00 

TH[RAGRA CHALCOGRAMMA b UNIDENTIFIED 

MEAN NUMBER PER 
SPECI fS 0,.00 lp.OO 2p.ao 

THERAGRA CHALCOGRAMHA b UNIDF.NTIFIED 

JP·oo 4P·OO 

10M2 
Jp.oo 4p.00 

sp , oa 

50.00 

THERAGRA CHALCOGRAIiHA 
UNIDENTIFIED 

THERAGRA CHALCOGRAMMA 
UNIDENTIFIED 

~----.--------~ 

Figure 9.--Rank abundance of eggs caught in bongo tows during cruise lSHSl 
(above), cruise lMFS1 (center) and cruise 2MFSl (below). 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT 

--~s~p~rUCUI~E~S~ _____________ 'f'O~O~~2~O~'O~O~~'~P~'O~O~~':P~'~~~~'O~'O~O~~IPO.OO 
THERACRA CHAlCQGRAHHA 
HI PPOClOSSOI DES ELASSODON 
PlEURONECT IOAE 
GLYPTOCEPHALUS ZACHIRUS 
UNIDENTIFIED 

PERCENT OCCURRENCE 
___ s .. e'-'E..,CUI"E .. S'-_____________ 'o~'.O~O=~2;'O~.O~O=:.~P~.O~OJ...:'~p.:.'. o ... o_...:'~o.:.', O ... O __ ~I 00.00 

JHERACRA CHAlCOCRAI1HA ~ 
HI PPOGLOSSO I DES HAssaDOH 
PLEURONECT I OAE 

MACROUR I OAE 
PLEURONECTES aUAORIrUBERCUlATU 
PLAT I CHTHYS STELLATUS 
LEUROCLOSSUS SCHHIDTt 
MICROSTOMUS PACIFICUS 
(sorSEn" (SOLEPIS 
DISINTECRATeD 

MEAN NUMBER PER 10M2 

__ ~S~P~f~C~l ~E~S _______________ O~,o=o====,:p=.o=o===2~P=.~===='~P=.O=O==~4P=·O=O==~~P, ' OO 
THERAGRA CHAlCOGRAHHA 
MACROUR J OAE 
H1PPOClOSSOIDES HASSODQH 
GL YPTOCEPHAlUS lACH I RUS 

PlEUROHECT IOAE 
PLEUROH[CTES QUAORJTUBERCUlA1U 
DISINTEGRATED 
UNIDENTIFIED 
1 sOPSEn A I SOLEP I S 
HICROSTOMUS PACIFICUS 

LEUROClOSSUS SCHMIDT I 
PLATICHTHYS STELLATUS 

CLYPTOCEPHAlUS ZACHIRUS 
UNIDENTIFIED 
PlEURQNECTES aUADR) TUBERCULATU 
PLAT1CHtHYS STElLATUS 

MICROSTOMUS PACIFICUS 
ISOPSETTA ISOlEPIS 
MACROUR 1 OAE 
lEUROGlOSSuS SCHMIDTJ 
DISINTECRATED 

LOG OF NUMBER I N SURVEY AREA 
__ .... SuP"'e"'C"-I ... E ... S _____________ 5.o0 7.00 g,OO 11.00 IJ.OO 

THERAGRA CHALCOGRAHHA 
HIPPOGLOSSOIDES HASSODOH 
PlEURONECT IOAE 
GL YPTOCEPHALUS ZACHI RUS 
MACROUR 1 OAE 
UHIOEHTlFIEO 
PLEURONECTES QUAORI TUBERCULATu 
DISINTEGRATED 
lEUROGLOSSUS SCHMIDTJ 
MICROSTOMUS PACIFICUS 
ISOPSETTA lSOlEPlS 
PlATICHTHYS STElLATUS 

ICHTHYDPLANKTON RANK ABUNDANCE 

t~UMBER CAUGHT PERCENT OCCURRENCE 

~'i CJ 

SPECI ES 0,, 00 ~p . oo U,.OO 
110' &p.oo '.Q , OO IfI'O . OO SPECIES 0,.00 2p.OO .. p.oo sp.oo ep.oo =_--==.:..... __ =.:.....--==.:.....--==.:......--=.lp.O.OO 

THERACRA CHALCOGRAMHA 

F 
IHfR,A.C~A C~t"'lCCC$t/tM" 

P HI PPDClOSSO I DES ELASSDDON HIPPOOlO$SOI DES EC ASSOOOH 
PlEURDNECT I OAE PlEURllHEctES OU~DRI rUSUeUL AIU 
PlEURDNECTES OUADRI TU9ERCULATU Pl EUROHeellDAe 
UNIDENTIfiED UNIDENIIFIED 
PLArrCHTHYS STElLATUS ISOPSEIIA ISDl[PIS 
ISDPSETTA ISOlEPIS PLAIIGHI"YS STEllAtUS 
DISINTEGRATED OISItH!;CR"TED 

o~io"'ll H~~R P~~ •• I Ol'l~ ... LOG OF NUMBER IN SURVEY AREA 
SP£CI ES l,t .OO 190• 00 SPECIES 5 •. 00 7.00 9i OO l~ .00 lr' OO 

THERAGRA CH"LCOGRAMMA 

b 
THERAGRA CHALCOGRAttttA 

HI PPOCLOSSDI DES HASSDDON HI PPDGLDSSD) DES ELASSODDN 
PlEUROHECT IOAE PLEURONECT I OAE 
PlATICHTHYS STELLATUS PLEURDNECTES aUADR I TU8ERCUlATU 
UNIDENTIFIED UNIDENTIFIED 
0151 NTECRATED PLATlCHTHYS STELLATUS 
PLEURONECTES aUAORI TUBERCUlAIU ISOPSETTA JSOLEPIS 
I SOPSErr A I SOLEP I S DISINTEGRATED 

Figure 10.--Rank abundance of eggs caught in bongo tows during cruise 2SH81 
(above) and cruise 3MF81 (below). 
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ICHTHYOPLANKTON RANK ABUNDANCE 

PERCENT OCCURRENCE 
__ Si>lPt:lE:JC<.ill.lE~S'-_______ O.~,.O=O=='~P=.0::0 =:::'~P=·O::O=~'~P=·O::O=~'~P=·O::O:-...:.ilPO'OO 

NUMBER CAUGHT '10' 
_~S .. r .. E .. C"' ... E,.S _______ o.,-.. O:.:O,___,___I,,,O:.:.O:.:o_--,,:LP:.:.°:.:° __ J:i:P"-.°::°'___---"<4p::..°:.:°'___~sp.oo 

fH£RAGRA CHAlCOOR'A11f1/\ r======~=====r==:J HIPPOtLOSSOIO $ ElASSODO. ~ 
PlEURO_EeI I 0":' ~,-_____ ..J 

I SDP51ili A ISQUPI S 
OISIHrEORAlED 
UMANDA ASPERA 
PI.At 1Q.tlTifYS sl£LL.AJUS 
uijIDENllrI£D 
Pl EORQ)'EcteS DU'OR 1 TOO[RCOl AlU 

MEAN NUMBER PER 10M2 
__ SilIPt:lEO,IC .. l""E .. S'-______ o.'-,.o:.:o'___---":LP:.:.0:.:0 __ ':LP:.:·0:.:0 __ 'ccP::.·0::0_---'-'BP::.·0::0'-----.JlpO.OO 

THERAGRA CHALCQGRAHHA 
HIPPOGLOSSOIOES ELASSOOON 
PLEURONECT J DAE 
I SOPSETT A I SOLEP! S 
LI HANDA ASPERA 
PLATICHTHYS STELLATUS 
OISINTEGRATEO 
UN I OENTI F I ED 
PLEURONECTES (lUADRl TUBERCULATU 

I"(RAGR ' CHAlCOORA"ItA 
iliPPOClOSSOlDES Et ASSOOOH 
PlfUROIIE"" OA' 
OISIHIEORAlED 
ISOPSEII. ISDlEP IS 
PlAnCfllhTS SlfillAIUS 
II ",",'0, ASPERA 
UHIOE" IF I ED 
PlEUROIIECltS OU"O~I IUBERCULA!U 

LOG OF NUMBER 'N SURVEY AREA 
__ S"'Pt:lE"C'-""-'E"'S'--______ s,.oo 1,.00 g,-CO ',1.00 I,J.OO 

THERAGRA CHALCOGRAMMA 
HIPPQClOSSOIDES ELASSODON 
PLEURONECTIOAE 
ISOPSETTA ISOlEPIS 
DISINTEGRATED 
UMANOA ASPER A 
PLATICHTHYS STELLATUS 
UNIDENTIFIED 
PLEURONECTES QUADR I TUBERCULATU 

ICHTHYOPLANKTON RANK ABUNDANCE 

1,S . 00 

_...;S>J:P:J;E.l<Ccll-"E;,S _______ O;;i~:::R_C_E_/l..:io!., .:.:~::.~_c_uR~~!.l:.:!l.::.C_E__= .. r., .:.: .. ::........!1f!::! ... ::....-'.;1~0 00 
NUM8ER CAUGHT 

_~S"'PE=C"'I-<E .. S'-______ o,.oo Gp.oo 1:0 . 00 IpO.OO 2,40.00 J9o.00 

tHCROSTOHUS PAClflCUS 
Cl YPTOCEPHAlUS lACHIRUS 
THERACRA CHAlCOGRAHMA 
PLEURDNECT I DAE 
HI PPDGLDSSQ I DES ElASSODON 
1 SOPSETT A I SOLEP 1 S 
LEUROGLDSSUS SCHMIDT I 
DISINTEGRATED 
L I MANDA ASPERA 

MEAN NUMBER PER 10M2 

--"SP~E.,C"'IL.<Ei.iS'-------O·f·~OO~~I~P~.O~O~~'~P~.0~0~33P::..:.:00'-----.::J4P~.:::00~.....:;5P.00 
MICROSTOMUS PACIFICUS 
Gl YPTOCEPHALUS lACHI RUS 
THERAGRA CHALCOGRAHHA 
PLEURONECT IOAE 
ISOPSETTA ISOLEPIS 
HIPPOCLOSSOJDES ELASSODON 
DISINTEGRATED 
LEUROGLOSSUS SCHMIDT I 
L IMANOA ASPERA 

GLYPTOCEPHALUS ZACHIRUS 
MICROSTOMUS PACIFICUS 
THERAGRA CHAlCOGRAHHA 
HI PPDGl DSSOI DES EL ASSOODN 
PlEURONECT IOAE 
ISOPSETTA ISOLEPIS 
lEUROGlOSSUS SCHMIDT I 
DISINTEGRATED 
LI MANDA ASPERA 

LOG OF NUMBER J N SURVEY AREA 
_--'S'-'P:..<E"C'-'I-<E"'S'---______ 5,.OO 7,.00 9,.00 1,1.00 I~.OO 

MICROSTOMUS PACIFICUS 
GL YPTOCEPHALUS lACH I RUS 
THERAGRA CHAlCOGRAMMA 
PLEURONECT I DAE 
HIPPOGLOSSOIOES ELASSOOON 
ISOPSETTA ISDLEPIS 
LEUROGLOSSUS SCHMIDTJ 
DISINTEGRATED 
UMANDA ASPERA 

Figure 11 .--Rank abundance of eggs caught in bongo tows during cruise 4MF81 
(above) and cruise 3SH81 (below). 
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ICHTHYOPLANKTON RANK ABUNOANCE 

NUMBER CAUGHT PERCENT OCCURRENCE __ ~s~r~£~Cul.E~S~ _____________ '~:OO~ ___ 2~p~ •• ~. ___ '~p_.OO ____ ~8p~.OO ____ ~~~.~"~~I~.OO 

AtvtOOYTES HEXAPT£RUS 
lEUROClOS5US SCH"'! or I 
"ALLOTUS YluOSUS 
HEXACRAHHOS DECAGRAI1HUS 
ATHERESTHES STOHl AS 
ST[H08RACHIUS lEUCQPSARUS 
LUHPEHUS SAGITTA 
HEHILEPlDDTUS SP. 

_-'S~P:SEo.IC"'I~E.ilS'--__________ O~\'O='=:;'~P'=O=O=='~O~.O~O=='~?~.O~O __ ...;':.::'.::.OO=--_:.liOO'OO 
AHf'IODTTES HEXAPT£RUS ~ 
MAlLOTUS VILLOSUS 
LEUROClOSSUS SCHI'IIOTI 
HEMllEPIOOTUS SP. 

caTTIDAE 
CTCLOPTERIDAE 
HI PPOClOSSUS STENDLEP I S 
DISINTEGRATED 
BATHYLAGUS PACIF\CUS 
QSHERIOAE 
PROTOHYCTQPHUH THOMPSON I 
BATHYlACIOAE 
LEPIOOPSETTA BIUNEAU 
BATHYLACUS SP. 

HALACOCOTTUS ZONURUS 1 
THERAGRA CHAlCOGRAHI1A 
PLEURDGRAI1ttUS I1ONOPTERYGIUS 
TRiGlOPS Sf' . 
CHIROlOPHtS SP. 
HEMILEPIDOTUS SPINOSUS 
lrCONECTES AlEUTENSIS 
PHOL IS SP. 
MACROURIDAE 
HEXAGRAtv1QS STELLER I 
UNIDENTIFIED 

MEAN NUMBER PER 10M2 
_~S<!P;JiE",Cu.I ... E.ilS ____________ ',-,·o:..:o __ -=2:.:.p:..:.oo-=--_,;;:.P:..:· OO:.:-. __ ':;;Pc..· O:":O __ -.=i.IP::.· 00=-_.:;' po . DO 

DISINTEGRATED 
AP1110DYTES HEXAPTERUS 
BATHYLAGUS SP. 
lEUROClOSSUS SCH"101 I 
SATHYLAGIOAE 
HE XAGRAHHOS oECAGRAMt1US 
PlEUROeRAt1t1US "ONOPTERTCIUS 
lUI1PENUS SACITTA 
AJHERES JHES ST0t11AS 
I'IAUOTUS V IUOSUS 
STENOBRACH I us lEUCOPSARUS 
COTT IOAE 
CYClOPJER I DAE 
JHERACRA CHALCOCRAJ1t1A 
foil PPOGlOSSUS STENOlEPI S 
BAJHYLAGUS PACIFICUS 
UNIOENTIFlEO 
HEHILEPIDOTus SP. 
TRIGlOPS SP. 
OSHERIOAE 
UCONECTES AlEUTENSts 
HACROUR I OAE 
".Al"COeanus ZONURUS I 
lEPIOOPSEnA BILINEATA 
PROTOI1YCTOPHUH THOl1PSQHr 
PHOll SSP . 
I'IEf"IllEPIOOTus SPIHOSUS 
HEXAGRAI'11'10S STELLERJ 
CHIROlOPHI$ SP. 

A THERESTHES STOI'II AS 
STENOSRACHIUS lEUCOPSARUS 
CDniDAE 
H[XACRAI'IHOS OECAGRAMt1US 
HI PPOGlOSSUS STENOLEP I S 
CYClOPTERIOAE 
PRQTOMYCTOPHUM THOMPSON I 
SATHYLAGUS PACIFICUS 
OSIIERIDAE 
LUt1PENUS SACI TT A 
LEPIDOPSEnA BILINEATA 
t1AL"COCOnus ZDNURUS I 
THERACRA CHALCOGRAtv1A 
BATHrLACIDAE 
TRleLOPS SP. 
CHIROLDPHIS SP. 
HEMILEPIOOTUS SPI NOSUS 
l.reONECTES Al.EVTENSlS 
PHOllS SP. 
BATHYLAGUS SP. 
MACROURIDAE 
HEXACRAHHOS STELl.ER I 
Pl.EUROCRAI1I1US I1OHOPJERTGIUS 
Ot S INTEGRA JED 
UNIDENTIFIED 

LOG OF NUMBER I N SURVEY AREA 
_~Sit!P;JiE"C ... I ... E.ilS~ _ ________ 5,.OO ',-00 9,,00 1,1 . 00 '?OO 

Al'1t1OoYTES HEXAPTERUS 
lEURoGlOSSUS SCHMIDT I 
I'1ALLoTUS VILlOSUS 
A1HERESTHES 510"1 AS 
HEXAGRAl1t10S OECAGRAf1f1IJS 
STENoBRACHIUS LEUCOPSARUS 
COTTIOAE 
HEI11lEPIOoTUS SP. 
LUt1PENUS SAGlnA 
HIPPoGLOSSUS SlENOlEPIS 
BATHTlAGUS PACIFICUS 
CYCLOP1ERt OAE 
BATHYLAGIOAE 
DISINTECRATED 
OSHERIOAE 
BA1HTlAGUS SP. 
PROTO"YCTOPHUf1 THOMPSON I 
t1AL.ACOCoTTUS 20NURUS I 
LEPIDOPSETTA BlliNEATA 
THERAGRA CHALCoCA.A11f'tA 
PLEUROCRAltltUS I1ONOPTERYO I us 
TRIOlOPS SP. 
CHTROLOPHIS SP. 
MACROUR I DAE 
l YCONECTES AlEUTENSI S 
UNIOENTIFI EO 
HEXAGRAt1I1OS STElLERI 
HEMllEPIDOTUS SPINOSUS 
PHOLIS SP. 

ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT PERCENT OCCURRENCE 
~P~ I:: I E ~ D{oo 2p.OO .p.oo ,~.oo 'fJ'oo lpo . CO ~eE!!IES 0 .. 00 2~.oa .p.oo 'p .oo 10.00 

AI'V1ODYTES HEXAPTERUS 

F r 
A_onES HEXAPTERUS 

MUOTUS Y1LlOSUS HEXAGRAI1t1OS DECAGRAI1I1US 
HEX.ACRAf1f1OS oECACRAf'I1(JS !'tAllOruS VILlOSUS 
CYClOPTERIDAE CYClOPTERIDAE 
CHIROlOPHIS DECOR AT US CHIROlOPHIS DECORATUS 
HEHllEPIDOTUS HEMllEPIOOTUS HEPHLEPID01US HEt1ILEPIDOTUS 
HEHllEPIDOTUS JORDAN I HEMllEP(OOTUS JORDAN I 
LAI'P.AHYCTUS SP . lA/1PAN'CTUS SP. 

SPECI ES 
MEAN 

o~.oo 
NUMBER PER 10M2 LOG OF NUMBER IN SURVEY AREA 

2p.OO 4p,oo 110.00 .".00 Ipo.OO SPE CIES ' .. 00 7,.00 t,'OO 11.00 

AI'I'IODYTES HEXAPTERU$ '_onES HEXAPTERUS 

~ 
I1AUorus v IlLOSUS I1AllOTUS VILlOSUS 
CTClOPTERtOAE HEXAORAI1ItOS DECAORA_S 
HEXAORAI'IP1OS OECAGRAt1f1US CYClOPTERIOAE 
CHIROLOPHlS DECORATUS CHI _OlOPHI S DECORATUS 
HEf11lEPIDOTUS JORDAHl HEMllEPIDOTUS HEHllEPIDOTUS 
lAI'P.AHYCTUS SP. HEf1'LEPIOOTUS JORDAHl 
HEMIlEPtDOTuS HEt11lEPI00TUS L.A!1PANTCTUS SP. 

Figure 12.--Rank abundance of larvae caught in bongo tows during cruise 
1SH81 (above) and cruise 1MF81 (below). 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT PERCENT OCCURRENCE 
_~S .. P:..lE .. C .... l..<E",S,-______ ,~.,O='=='~p.=,~' =::'~P=" ~'=~':P="='=::':P="='=~lpO.OO __ Si1Je"'E"'Cot.JII..IE .. S'-_______ ,~.·O_' __ 2LP_"_' __ .LP_'OO-'----',"'P--', '-=.'_--,',,-P...:' '-,-'_ -,,'po. 00 

AHMDOYTES HEXAPTERUS 
THERAGRA CHAlCQGRAHI1A 
HEXAGRAMI10S DECAGRAMI1US 
MAlLOTUS VILLOSUS 
LEPIDOPSETTA BILlHEATA 
LUHPENUS SAGt TT A 
PHOLlS SP. 
HEHILEPIDOTUS SP. 
LUMPENUS MACUlATUS 
STENOBRACHIUS lEUCOPSARUS 
Sf I CHAEI OAE 
l YCONECTES ALEUTENSI S 
LUI1PEHELLA LONGIROSTRIS 
CHIROLOPHIS DECORATUS 
COTTIOAE 
DISINTEGRATED 
HENlTRl PTERUS SP. 
GYHNOCANTHUS A 
ARTEOIUS SP. 
CYClOPTERIOAE 
HYOXOCEPHALUS SP. 
HAlACOCOTTUS ZOHURUS 1 
"RrEOIUS I1EANYI 
DElOlEPtS GIGAHTE;. 

r 

MEAN NUMBER PER 10M2 
_~S",P--,E..,C,-,I-"E",S ______ _ '~,.o"" __ 'LP_"_' __ 'LP-",_, __ ,,,p_,'''''_-''''Bp_,OO'-'---_-'lpO ,OO 

LEPIDOPSETTA BILINEAT" 
AHHODYTES HEXAPTERUS 
THERAGR" CHALCOGRAHMA 
LUHPENELLA lONGIROSTRIS 
I1ALLOTUS VIllOSUS 
HEXAGRAMMOS DECAGRAMMUS 
STENOBRACHIUS LEUCOPSARUS 
MALACOCOTTUS ZONURUS 1 
OHOLEP I S G I GANTEA 
PHDLlS SP. 
lUMPENUS SAG1 n A 
l YCONECTES AlEUTENS1S 
ARTEDI US HEAHYI 
CHIRolOPHIS DECORATUS 
HEHlTRJPTERUS SP. 
HEHIlEPIOOTUS SP. 
HYOXOCEPHAlUS SP. 
STICHAEtOAE 
ARTEOIUS sp. 
lUHPENUS HACULATUS 
CYClOPTERIOAE 
GYMNOCANTHUS A 
DISINTEGRATED 
can I DAE 

AHHOOYTES HEXAPTERUS 
HEXAGRAMHOS DECAGRAHHUS 
THERAGRA CHAlCDGRAHMA 
HALLDTUS VllLOSUS 
lUHPENUS SAGITTA 
HEHILEPIDOTUS sp. 
LUHPENUS MACUlATUS 
PHDLlS sp. 
lYCONECTES ALEUTENSIS 
STENOBRACHlUS LEUCOPSARUS 
COTTIDAE 
CHTROLOPHIS DECORATUS 
STI CHAEI OAE 
DiSINTEGRATED 
CYClOPTERIDAE 
MYOXOCEPHALUS SP. 
HALAcoconus ZONURUS I 
LUHPENHLA lONGIROSTRIS 
HEHITRI PTERUS SP. 
GYHHOCANTHUS A 
"ATEDIUS SP. 
LEPtDOPSETTA 8111HEATA 
ARTEDIUS HEANYI 
DElOlEPlS GiGANTEA 

LOG OF NUMBER I N SURVEY AREA _-'S"'P ... E.,Cul .... E"'S'--______ 5 .. 00 7 .. 00 g,-OO ,.,.00 1~.00 

AHHODYTES HEXAPTERUS 
THERAGRA CHALCOGRAMMA 
HEXAGRAMMOS DECAGRAMMUS 
LEPIDOPSETTA BILINEATA 
HALLOTUS VlllOSUS 
LUMPENUS SAGITTA 
PHOLIS SP. 
HEMILEPIOOTUS SP. 
STENOBRACHIUS LEUCOPSARUS 
LUMPENUS HACULATUS 
LYCONECTES AlEUTENSIS 
STTCHAEIOAE 
CHI RDlOPHt S DECORATUS 
LUMPENHlA lONGIROSTRiS 
COTT IOAE 
GYHNOCAHTHUS A 
CYCLOPTERIDAE 
HAL Acoconus ZONURUS 1 
OElOlEPIS GIGANTEA 
DISINTEGRATED 
HYOXOCEPHALUS SP. 
ARTEDIUS SP. 
ARTEDI US HEANY! 
HEHITRIPTERUS SP. 

Figure 13.--Rank abundance of larvae caught in bongo tows during cruise 
2MF81 • 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT '10' PERCENT OCCURRENCE 
_..JS;jJP:lE~C<.JIJ;E.lIS,-______ o,.oo .p.oo Ip.OO I~O.OO I~O.OO 200.00 

THERACRA CHAlCOCRAI"1P1A 
Af1I"1DaYTES HEX APTER US 
LEPIDOPSETTA BIUNEArA 
CAOUS MACROCEPHALUS 
lUHPENUS "ACUL ATUS 
con IOAE 

__ S .. P:JE.,C<.Jl"'E"'S'-______ o.f.o~O~~'~?~. OO~~.~?~. O~O~~.~?~.O~O=:IO~,~.O~O=~'PO . OO 
AI1P100YTES HEXAPTERUS 
THERACRA CHAlCOGRAt1t1A 
lEPIDOPSETTA BlliNEATA 
coniOAE 

CADJDAE 
H[)(ACRAt1P10S OECACRArtf1US 
Sf I CHAE I OAE 
lEUROClOSSUS SCHI110Tl 
BATHYttASTER SP. 
DISINTEGRATED 
HTPPQCLOSSU5 SlENOLEPIS 
ATHfRfSTHES SlOI'tJAS 
ACONIDAE 
I'IYOXOCEPHAlUS B 
CYCLOPTERIDAE 
STENOBRACHIUS lEUCaPSARUS 
HAllOTUS VlllOSUS 
ARTED I us HARRJ NGTDNI 
GYMHOCAHTHUS A 
QASYCOTTUS SETl eEA 
SEBASTES SP . 
lUI1PEHElLA LOHGIRDSTRI S 
ATHERESIHES SP. 
PSETT ICHTHYS MElANQST ICTUS 
l YCONECTES ALEU1ENSlS 
ZAPRORA SllENUS 
ACONIDAE C 
HEMf LEP I DOlUS SP. 
I"1YOXOCEPHAlUS SP. 
I'1ALACDConus ZONURUS I 
ANOPLOPOI1A FIMBRIA. 
I'1ACROUR I OAE 
RAQUlINUS A5PRELlU5 
TRIClOPS SP . 
PHOLI SSP. 
lUI1PENUS SAGITTA 
ARlEO I US I'1EANY I 
DElOlEPl SCI CAN TEA 
ACONt OAE A 
POROCLIHUS ROTHROCK I 

GADUS P1ACROCEPHAlUS 
lUI'1PEHUS I'1ACUlATUS 
STICHAEJDAE 
BATHft1ASTER SP. 
HIPPOCLOSSUS STENOLEPIS 
LEURDClDSSU5 $CHI110TI 
OISIHTEGRAfEO 
ATHERESTHES 5TO/'11A5 
CYClOPTER I OAE 
ACONIDAE 
f1ALLOTUS VILLOSUS 
STENOBRACHIU$ lEUCOPSARU5 
GADIDAE 
HEXAGRAttf10S OECAGRAHtfUS 
OASYCDTTUS SETTGER 
ARTEOIUS HARRINGTONl 
GYI'1HOCAHTHUS A 
HEMILEPIOOTUS SP. 
I"lYOXDCEPHAlUS SP. 
SEBASTES SP. 
I"lYOXOCEPHALUS e 
ZAPRORA SILEHUS 
L YCONECTES ALEUT ENS I S 
PSETTICHTHYS HElANOSTICTUS 
ATHERESTHES SP. 
ARTEOIUS /"IEAHYI 
OELOlEPIS GIGANTEA 
AGQHIDAE A 
PQROCllNUS ROTHROCK I 
LUHPENUS SAGI TT A 
lUI'tf'EHELlA lOHGIROSTRJS 
PHOllS SP. 
RADUllNUS ASPRELLUS 
TRIGLOPS SP. 
AGONIDAE C 
I1ACROUR I OAE 
I1ALACOCOTTUS IONURUS 1 
AHOPlOPOf'tA FII18RIA 

ICHTHYOPLANKTON RANK ABUNDANCE 

MEAN NUMBER PER 10M2 

__ ~SP:JE~CUI~E"'S~ _____________ O.f.~OO~~'~P~.O~O~~.~P~. OO~=~.P~.O~O=~.P~.~OO~~'~.~ 
THERAGRA CHAlCOGRAM"A 
AI1MODYTES HE)(APTERUS 
GADUS MACROCEPHALUS 
lEPIOQPSETTA BlliNEATA 
GADIDAE 

LOG OF NUMBER 1 N SURV EY AREA 
_-'S.,P"'E.,C""I"E .. S'-____ _ __ 5,.00 7,.00 9,.00 1,1 . 00 ,~.oo 

THERAGRA CHA.lCOGRAI1I1A 
A1'tI10DYfEs HEXAPTERUS 
LEPIOOPSETTA BILINEATA 
GADUS MACROCEPHALUS 
CDTTIDAE 

HEXAGRAttr1QS OECAGRAt1/'1US 
LUMPENELLA lONGIROSTRIS 
ATHERESTHES SP. 
LEUROGLOSSUS SCHl1l DT 1 
I1YOXOCEPHAlUS B 
ACONIDAE C 
DISINTEGRATED 
I1AlACQCOTTUS ZOHURUS 1 
COTT 10AE 
LUI1PENUS I1ACUlATUS 
ATHERESTHES STOI1IAS 
STlCHAEIDAE 
HI PPOClDSSUS STENOlEP I S 
AGON 10AE 
SEBASTES SP . 
BATHYI1ASTER SP. 
STENOBRACHI US lEUCOPSARUS 
GYHHOCANTHUS A 
ARTEDIUS HARRINGTON I 
POROCll NUS ROTHROCK I 
lUI1PENUS SA GITTA 
TRIGlOPS SP. 
PSETT I CHTHYS MElANOST 1 CTUS 
ARTEDIUS I1EANYI 
CYClOPTERIOAE 
ZAPRORA SlLENUS 
OASyeoTTuS SET I GER 
RAOUL I NUS ASPRELlUS 
AHOPlOPOI1A F 1 MBR 1 A 
I1ACROUR I OAE 
AGON IOAE A 
ttAUOTUS VILlOSUS 
MYOXOCEPHAlUS SP. 
PHOLlS SP. 
DELOlEPlS GICANTEA 
LYCONECTES AlEUTENSlS 
HEMllEPIODTUS SP. 

GAOIOAE 
LUI'tPENUS MACULATU$ 
STI CHAEI OAE 
lEUROGLOSSUS SCHI1IDTI 
SA THYMASTER SP . 
HEXACRAt1t10S DECAGRAMMUS 
HIPPOCLOSSUS STEHOlEPlS 
DISINTECRATED 
ATHERESTHES STOI1IAS 
ACONIDAE 
STENDBRACHIUS lEUCOPSARUS 
ARTEOtuS HARR1HGTON( 
MAllOTUS VllLOSUS 
SEBASTES SP. 
crClOPTERIOAE 
CYI'1NOCANTHUS A 
MYOXOCEPHALUS B 
lUI1PENElLA lONGlROSTRIS 
ATHERESTHES SP . 
OASyeOTTUS SET I GER 
ACONIOAE C 
"AlACOCOTTUS IOHURUS I 
PSETTICHTHYS t1ElANOSTICTUS 
ZAPRORA SILENUS . 
POROCLINUS ROTHROCK1 
HroxocEPHAlUS SP. 
AGONIOAE A 
HEMILEPIOOTUS SP. 
RAOUlf NUS ASPREllUS 
TR 1 CLOPS SP. 
ARTEOIUS I1EANYl 
LUt1PENUS SAG I TT A 
ANOPLOPOI'lA Fll1BRIA 
MACROURIDAE 
L yeONEeTES ALEUTEHSI S 
OELOlEPIS GIGANTEA 
PHOLIS SP. 

Figure 14.--Rank abundance of larvae caught in bongo tows during cruise 
2SH81 • 
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ICHTHYOPLANKTON RANK ABUNOANCE 

NUMBER CAUGHT .10' 
_~S .. P"E .. C<JIu;E ... S,--_______ Q .. oo .. p.oo .p.oo 1?0.00 I~O.oa apo.oo 

THEAAGRA CHALCOGRAI'ItA 
Af't1QOTTES HEXAPTERUS 
LEPIDOPSETTA Bill NEAlA 
LUI1PENELlA lDNGIROSTRlS 
CfClOPTERIDAE 
DISINTEGRATED 
LUI1PENUS MACULATUS 
HEXACRAI1t1OS OECAGRAI1ttJS 
HtPPOGlOSSOJOES ElASSOeDN 
caTTIDAE 
GADUS MACROCEPHALUS 
I1YOXQCEPHALUS B 
STENOBRACHIUS LEUCOPSARUS 
LYCOHECTES ALEUTENSIS 
MALLOTUS VILLOSU~ 
AGONIDAE 
STICHAEIOAE 
ANOPLARCHUS SP. 
lUI1PENUS SAG t TT A 
PHOLt SSP. 
BAIHYI1ASTER 8P. 
STEN08RACH I US SP. 
ARTECIUS HARRINGTON 1 
UNIDENTIFIED 
"CONIDAE C 
OELOLEPIS GIGANTE" 
TELEOST TYPE A 
GYI1NQCANTHUS A 
DASYCOTTUS SET I GER 
PlEURQNECTES QUADRI TU8ERCULATU 
PLATICHIHY$ STELLATUS 
PTlltCHTHYS GOODE I 
CHIROlOPHIS gP. 
PSETT I CHTHYS t'lElAHOST I crus 
MALACDconus ZDNURUS I 
RAOUL 1 NUS ASPREllUS 
ARTEO 1 US FENESTRAL 1 S 
lEUROGlOSSUS SCHttfDTJ 
HIPPOGlOSSUS STENOLEPIS 
NECTOllPARlS PELAG"lCUS 
CHI ROlOPH 1 S NUGATOR 
ARTEDI US J1EANTJ 

PERCENT OCCURRENCE 
_ .... $;uP"'E .. CLlI ... E .. S'--_ _____ _ o .. oo 2p.OO 4p. DO ep.oo tp.oo 

THERACRA CHAlCOCRA","" 
Ar1t100'tT[S HEXAPTERUS 
lEP 1 DOPSElT A 8 I L.I NEA TA 
L.UMPENEL.LA LONCt ROSTRI 5 
lUI'PEHUS "ACULATUS 
COlT IOAE 
CYCLOPTEAlDAE 
HIPPOClDSSDIDES ELASSODOH 
HEXADRAtft)S OECACRAI1I'tJS 
DISINTEGRATEO 
STEN08RACHIUS LEUCDPSARUS 
L YCONECTES ALEUTENSI S 
AGONI DAE 
lUl1PENUS SACITTA 
GADUS I"IACROCEPHALUS 
I"IYDXDCEPHALUS e 
MALLOTUS v ILLOSUS 
STICHAEIDAE 
BATHYMASTER SP. 
PHOllS SP. 
AHOPLARCHUS SP. 
OELOLEPIS OIGANTEA 
AGONIDAE C 
ARTEDI US HARR I HOTDNI 
UNIDENTIFIED 
OASYCOnU$ SETlCER 
Cy .... DCANTHUS A 
STEND8AACHIUS SPo 
PLEURONECTES QUAOR !TUBERCULATU 
PlATlCHTHYS STELLATUS 
PT!lICHTHYS GOQOEI 
PSETTICHTHYS t1ELAHOSTlCTUS 
ttAL.ACDCQTTUS ZDNURUS I 
RAOU~ INUS ASPRELLUS 
ARTEDI US FENESTRAlI S 
LEUROGLOSSUS SCHMIDT I 
TELEOST TYPE A 
HIPPOOLOSSUS STENOLEPIS 
CHIROLOPHIS SP . 
NECTOLIPARIS PELAGICUS 
CHIROLOPHIS NUOATOR 
ARTEDIUS I£ANY1 

ICHTHYOPLANKTON RANK ABUNOANCE 

MEAN NUMBER PER 10M2 
__ ~S .. P"'E~CLlI~E~S~ _ ______ o~:~~ __ ~2~p.~o~o ___ .~p~. oo~ __ .~p_.oo~_~~._.OO~_~I~.~ 

THERAGRA CHAlCOGRAM"A 
AMf10DYTES HEXAPTEAUS 
TELEOST TYPE A 
LUMPENEllA lONGIROSTRIS 
RADULIHUS ASPRELLUS 
GADUS MACROCEPHALUS 
LEPIOOPSETTA BIltHEAU 
CHIROLOPHIS SP. 
HEXAGRAMMOS DfCAGRAI1t1US 
CYCLOPTERIDAE 
STENOBRACHCUS SPo 
PHOLlS SP. 
HIPPOGLOSSOI0ES ELASSODDN 
DISINTEGRATED 
MAllOrus v IllOSUS 
t1YOXOCEPHALUS B 
ANOPLARCHUS SP. 
CYI1NOCANTHUS A 
STICHAEIOAE 
COTT IDAE 
LYCONECTES ALEUTENSIS 
ARTEDIUS HARRINGTON I 
AGONIDAE C 
SfENOBRACHI US LEUCOPSAfWS 
BATHYMASTER SP. 
LUtwENUS I'1ACUlATUS 
LUI1PENUS SAGI TT A 
NECTOllPARIS PELACICUS 
PLEURONECTES QUADRlTUBERCULATU 
AGONIOAE 
HI PPDGLOSSUS STENOLEPI S 
PT t LI CHT HY S GOODE 1 
PLATICHTHYS STELLATUS 
LEUROGLOSSUS SCHI11 DT 1 
OELOLEP)S GIGANTEA 
UNIDENTIfiED 
PSET T I CHTH'S /'IELANOST ICTUS 
MALACDCOTTUS ZONURUS 1 
ARTEDJUS I1EANYI 
OASYCDTTUS SETT OER 
ARTEDIUS FENESTRALIS 
CHIROlDPHIS NUGATOR 

LOG OF NUMBER IN SURV EY AREA 
_ .... S;uP"'E;jCLlI ... E .. S'--_____ _ _ s .. oo T .. OO g,. DD 1,1 . 00 I~.OO 

THERAGRA CHAlCOORAI'1t1A 
Af1I1ODYTES HEXAPTERUS 
LEPIDOPSETTA BIl!NEATA 
LUHPENELLA LONC I ROSTR I S 
DISINTEGRATED 
CYCLOPTERIDAE 
HEXAGRAmoS DECACRAt1f1tJS 
LUMPENUS MACULATUS 
COTTIDAE 
HIPPOGLOSSOIOES ELASSOOON 
GADUS HACRDCEPHAlUS 
STENOBRACH I US LEUCOPSARUS 
t1Y.DXOCEPHALUS B 
MALLOTUS VILLOSUS 
L YCONECTES AlEUTENSI S 
ACONIDAE 
STICHAEIOAE 
ANOPLARCHUS sp, 
aATHYt1ASTER SP. 
LUPf'ENlJS SAGI TT A 
PHOllS SP. 
STENOBRACHIUS SPo 
ARTEDIUS HARRINGTON1 
UNIDENTIFIED 
AGONtOAE C 
DELOLEPIS CIGANTEA 
TELEOST TYPE A 
PTClICHTHTS COOOEI 
GYf'IiIOCANTHUS A 
RADUlI NUS ASPRELLUS 
CHI RDlOPHl S SP 0 

DASYCOTTUS SET! CER 
PLEURONECTES OUAORITUBERCULATU 
PSETT I CHTHYS MELANOST ICTUS 
PLAT!CHTHYS STELLATUS 
HAlACOCOTTUS ZONURUS I 
HI PPOOLassuS STENalEP I S 
NECTOLIPARIS PELAOICUS 
LEUROGLOSSUS SCHMIDTI 
ARTECIUS FENESTRAlts 
CHIROLOP'HIS NUGATaR 
ARTEDIUS I£ANYI 

Figure 15.--Rank abundance of larvae caught in bongo tows during cruise 
3MF81. 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT .10' PERCENT OCCURRENCE 
_~Si!P .... E .. C"I ... f ... S _______ o,.oo 4p.OO .".00 'fo.GO I~.oa Zpo.DO __ S"'P"'E..,C ... I"E .. S'-_______ o 00 20 00 40 00 10 00 , , , 
THERAGRA CHALCOGRAHHA 
HI PPOGLOSSQ [DES HAssaDDH 
BATHYI1ASTER SP. 
Af9KIDYTES HEXAPTERUS 
LEPIDOPSETTA BIlINEATA 1 
PLAT ICHTHYS STELLATUS 
GAOUS MACROCEPHALUS 
LUI1PENELLA LONG I ROSTRI S 
ISOPSETTA ISOLEPIS 
CYCLOPTERIDAE 
AGONIOAE 
l rCONECTES ALEUTENSI S 
ANQPL "ReHUS SP. 
DISINTEGRATED 
COTTTOAE 
elUPEA HAREHGUS PALLAS I 
PLEUROHECTES aUADRITUBERCULATU 
LUMPEHUS MACULATUS 
ARTEDIUS HARRINGTON I 
paRoeli NUS ROTHROCK I 
I1YOXOCEPHAlUS SP. 
SEBASTES SP. 
PSETT I CHTHYS I'tELANOST I ClUS 
UNIDENTIFIED 
STEHOBRACH [US lEUCQPSARUS 
DASYCOnUs SET I GER 
ARTEDIUS MEANYI 
DELOLEPIS GIGANTE" 
RAOUL 1 NUS AS PRELL US 
lUI1PENUS SAG I TT A 
I1AlACDCOlTUS ZQNURUS 1 
S1 I CHAE (DAE 
PHOLT SSP. 
ATHERESTHES ST0l11AS 
ARTEO [US FENESTRAL[ S 
GYMNOCANTHUS A 
HEXAGRAttttOS OECAGRAtftJS 
MACROUR I OAE 
MALLOTUS Y Illasus 
LEUROGLOSSUS SCHM[DTI 
BA THYLAGUS SP. 
GL YPTOCEPHALUS lACH! RUS 
STlCHAEUS PUNCTATUS 
MYOXOCEPHALUS G 
NAUTICHTHYS OCULOFASCIATUS 
CHIROLOPHIS SP. 

THERAGRA CHALCOGRAI1I'1A 
HI PPOGLOSSOI DES ElASSODOH 
AI'I1ODnES HEXAPTERUS 
BATHYMASTER SP. 
LEPIDDPSETTA BILINEATA 
GADUS MACROCEPHALUS 
PLATICHTHYS STElLATUS 
AGONIDAE 
LUf1PENElLA LONGIROSTRIS 
CYCLOPTERIDAE 
LYCONECTES ALEUTENSIS 
COTTJDAE 
AHOPLARCHUS SP. 
lSOPSETT A I SOLEP I S 
PLEUROHECTES CUADRI TUBERCULATU 
DlSlNTEGRATED 
ARTEDIUS HARRINGTON I 
LUI1PEHUS I1ACULATUS 
I1YOXOCEPHALUS SP. 
SEBASTES SP. 
PSETTICHTHYS I1ELANOSTICTUS 
POROCLI NUS ROTHROCK I 
STENOBRACHI US LEUCOPSARUS 
CLUPEA HAREN GUS PALLASI 
UN[DENTIFIEO 
ARTEDIUS I1EANY'1 
DELOLEPIS GIGANTEA 
RAOUL I NUS ASPRElLUS 
LUI1PENUS SAG I TT A 
I1ALACOCOTTUS ZONURUS 1 
DASYCOTTUS SET I GER 
ART ED I US FENE5TRALT S 
PHOLIS sp. 
ATHERESTHES STOI1IAS 
5T I CHAE 1 OAE 
I1YOXOCEPHALUS G 
GL YPTOCEPHALUS ZACHI RUS 
SllCHAEUS PUNCTATU5 
NAUTI CHTHYS OCULOF ASCI AT US 
CHIROLOPHI5 SP. 
GYt1NOCANTHUS A 
HEXAGRAI1I1OS OECAGRAI1I1US 
"ALlOTUS YILLOSUS 
LEUROGLOSSUS SCHHI DT I 
BATHYLAGUS sp. 
HACROURIDAE 

ICHTHYOPLANKTON RANK ABUNDANCE 

i ----

00 00 , 

MEAN NUMBER PER 10M2 LOG OF NUMBER IN SURVEY AREA 
_--'Sl!P:J:E"Cc1I-"E ... S _______ O~',0~0=~2~p.~0~o=::.~p~.o~o=~.~p~.o~o=::.~p~.O~O=~lpo-.OO 

THERAGRA CHALCOGRAt1I"1A 
H [PPOGLOSSOI DES ELAssoeON 
AMMQOnES HEXAPTERUS 
BATHYMASTER SP. 
CLUPEA HAREN GUS PALLAS I 
LEPIDOPSETTA BILINEATA 
GADUS MACROCEPHALUS 
PLATlCHTHYS STELLATUS 
ISOPSETT A I SOLEPI S 
DISINTEGRATED 
LUI'1PENELlA LONGIROSTR[S 
DASYCOTTUS SET I OER 
STlCHAEIDAE 
ANOPLARCHUS SP. 
POROCLl NUS ROTHROCK 1 
LYCONECTES ALEUTENSIS 
AGON I DAE 
LUMPENUS MACULATUS 
CYCLOPTER [DAE 
COTT IOAE 
ST 1 CHAEUS PUNCT AT US 
PLEURONECTES aUAOR (TUBERCULATU 
UNIDENTIFIED 
GL YPTOCEPHALUS ZACHI RUS 
GYMNOCANTHUS A 
MYOXOCEPHALUS SP. 
SEBASTES SP. 
I'1YOXOCEPHALUS G 
I'1ALACOCOTTUS ZONURUS I 
DElOLEP I S G I GANTEA 
PSETT I CHTHYS I'1ELANOST ICTUS 
MACROUR [DAE 
RADULINUS ASPRELlUS 
ARTEOIUS MEANY( 
NAUTI CHTHYS OCULOF Ase lATUS 
STEN08RACH I US LEUCOPSARUS 
HEXAGRAI1I'1OS OECAGRAMUS 
LEUROGLOSSUS SCHI110ll 
t1ALLOTUS V IllOSUS 
CHIROLOPHIS SP. 
ARTEDIUS HARRINGTONt 
LUI'tPENUS SAG I TT A 
ATHERESTHES STOI'1I AS 
BATHYLAGUS SP. 
PHOll SSP. 
ARTEDIUS FENESTRAllS 

__ SolJP"'E"'C ... I"E"'S'-_______ 5,.00 1,,00 9,.00 1,1.00 ',J.oo 

THERAGRA CHALCDGRAttMA 
HIPPOGLOSSOIDES ElASSDDOH 
BATHTI'1ASTER SP. 
AMoonES HEXAPTERUS 
LEPIOOPSETTA BlliNEATA 
PLATICHTHYS STEllATUS 
GADUS MACROCEPHALUS 
LUHPENElLA LONG [ROSTR I S 
1 SQPSETT A I SOLEP I S 
CYCLOPTER 1 OAE 
AGONIOAE 
ANOPLARCHUS SP, 
LYCONECTES ALEUT ENS I 5 
CDnlDAE 
CLUPEA HAREHGUS PALLAS] 
DISINTEGRATED 
LUMPENUS MACULATUS 
PORDCLI NUS ROTHROCK I 
PLEURONECTES CUADR I TUBERCULATU 
ARTED I US HARR I NGTOH I 
SEBASTES SP. 
I'1YOXOCEPHALUS SP. 
PSETT I CHTHYS t1ELANOST] CTUS 
DASYCOnUS SETIGER 
DElOLEP I S G I DANTEA 
STENOBRACHI US LEUCOPSARUS 
UNIDENTIFIEO 
RAOUL I NUS AS PRELL US 
ARTEOlus MEANY I 
MALAcoconus ZDNURUS I 
STICHAEIDAE 
LUMfENUS SAG I TT A 
ATHERESTHES STOI'1(AS 
ARTEC I US FENESTRAL I S 
PHOLIS SP. 
BATHYLAGUS sp, 
LEUROGLOSSUS SCHI1I OT I 
STl CHAEUS PUNCT ATUS 
HEXAGRAI'If'IOS DECAGRA.",US 
GYI'ItOCANTHUS A 
MYOXOCEPHALUS G 
GL YPTOCEPHALUS ZACHI RUS 
MACRDUR I OAE 
HAUT 1 CHTHYS OCULOFASC lATUS 
CHIROLOPHIS SP. 
MAllOTUS VILLOSUS 

Figure 16.--Rank abundance of larvae caught in bongo tows during cruise 
4MF81. 
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ICHTHYOPLANKTON RANK ABUNDANCE 

NUMBER CAUGHT 010' 
_~S",P",E",Co.JI"E",S,--_ ______ o!.oo 'flo 00 I~.OO 2~o . ao 3?0. 00 .po.oo 

THERAGRA CHALCOGRAI'1I"'IA 
8ATHYJ"t"STER SP. 
HtPPOGlOSSOIOES ELASSOQON 
AI1tUJOT lES HEXAPTERUS 
LEPI00PSETTA BILINEArA. 
SEBASTES SP. 
GADUS MACROCEPHALUS 
C01T10AE 
PSEfTICHlHYS t1£lAHOSTtCTUS 
GL YPTOCEPHAlUS ZACHI RUS 
CYCLQPTER I OAE 
paRDCl I NUS ROTHROCK 1 
ACONIDAE 
ARTEOIUS HARRINGTON! 
LYCONeCTES A.LEUTENSIS 
LUttPEHELLA LONGIROSTRIS 
RAOUL I NUS ASPAELLUS 
STt CHAEl OAE 
ISOPSETT" ISOlEPIS 
LEUROGlOSSUS SCHttl or I 
ttYOXQCEPHALUS SP. 
HI PPOOLOSSUS STENOLEPI S 
ATHERESTHES 5T0l11 AS 
STENOBRACHIUS lEUCQPSARUS 
BATHYLAGUS PACIFTCUS 
UNIOENTIfIED 
ZAPRORA S I LENUS 
PlATtCHTHYS STELLATUS 
LUHPENUS HACULATUS 
GYNNOCANTHUS SP. 
MACROURIDAE 
DISINTEGRATED 
PLEURONECT lOAf 
AHOPLARCHUS INSICHTS 
DElOLEPIS GIGANTEA 
ICELUS SP. 
ATHERESTHES SP . 
HALACOCOTTUS ZONURUS 2 
ARTEDTUS HEANYI 
PlEURONECTES DUADRI TUBERCUlATU 
RAOULI NUS SP. 
TR I GLOPS SP. 
LUt1.PENUS SACtT T A 
t1.AUOTUS VILLDSUS 
HEMILEPIDOTUS HEHILEPIODTUS 
MYOXOCEPHALUS B 
DASYCOTTUS SET t GER 
HEXAORAI'tt1OS OCTOORAI1t1US 

PERCENT OCCURRENCE 
__ SiljP"'E"'C..,I"E .. S'--_ ______ o .. oo lO.OO .(lip. 00 'P.oa 'P' oo 

IIA.THYHASTER SP. 
THERAGRA CHALCOGRA.t'I'1A 
LEPIDOPSETTA BILlNEATA 
HI PPDOlOSSO I DES £LASSOODN 
AMt10DYTES HEXAPTEFlus 
SEBASTES SP. 
GADUS MACROCEPHALUS 
AGON IDAE 
CYCLOPTERIOAE 
LYCONECTES ALEUTENSlS 
PSETT I CHTHYS I1ELANOST 1 CTUS 
con IOAE 
LUt1PENEUA LONGI RaSTRl S 
GLYPTaCEPHALUS ZACHIRUS 
ARTEDIUS HARRINGTON 1 
LEUROGLDSSUS SCHHICTl 
STl CHAE 1 OAE 
RAOUL I NUS ASPRELLUS 
PDRDCLlNUS ROTHROCK I 
ISOPSEnA ISOLEPfS 
ATHERESTHES STOHtAS 
MYOXDCEPHALUS SP . 
STENOBRACHI US LEUCOPSARUS 
ZAPRORA SlLENUS 
HIPPOGLOSSUS STENOLEPts 
PLAT ICHTHYS STELLATUS 
LUHPENUS HACULATUS 
IIATHYLAOUS PACIFtCUS 
UNIDENTIFIED 
DISINTEGRATED 
GYHNOCANTHUS SP. 
PLEURONECT IDAE 
LUt1PENUS SAG I TT A 
RADULI NUS SP. 
TRlGlOPS SP. 
ANDPLARCHUS INStGNIS 
PlEURONECTES QUADR J TUIIERCULATU 
DELOlEP t S CI CANTEA 
ICElUS SP. 
ATHERESTHES SP . 
MALACOCOTTUS ZONURUS 2 
ARTEDIUS HEANYl 
HEM I LEP I DOTUS HEHILEP I DOTUS 
HYOXOCEPHALUS II 
OASYCOnUS SET I CER 
HEXAGRAf't'1(JS OCTOGRAMf1US 
HAL LOTUS V I LLOSUS 
MACROURI DAE 

ICHTHYOPLANKTON RANK ABUNDANCE 

MEAN NUMBER PER 10M2 
_~S.,P .. E .. C .... l ... E ... S _ ______ o,.oo .. p.co 'p.oo ,?o.oo I~O.OO lpo.ao 

THERAGR" CHALCDGRAHHA 
8ATHYJ1ASTER SP. 
HI PPOGLOSSO IOES EL ASSOOON 
AHHOOYTES HEXAP1ERUS 
GADUS MACROCEPHALUS 
SEBASTES SP. 
COlT t OAE 
LEP100PSETTA 8tLlNEATA 
POROeli NUS ROTHROCK I 
DELOLEP I S G I CANTEA 
OL YPTOCEPHALUS ZACHl RUS 
PSETT I CHTHYS "EL.ANDST I ClUS 
HACROURIDAE 
ANOPLARCHUS I NST GN I S 
I SOPSETT A I SOLEP I S 
HTOXOCEPHALUS SP. 
STENOIIRACH I US LEUCOPSARUS 
UNIDENTIFIED 
HIPPOOLOSSUS STEHOLEPIS 
ARTEOIUS HARRINGTONI 
GYHHOCANTHUS SP . 
LEURDClOSSUS SCHHIDTl 
CYCtOPTERIOAE 
BATHYLAGUS PACIFICUS 
LUHPENELLA LONCIROSTRIS 
LYCONECTES ALEUTENSIS 
ACDNIDAE 
AfHERESTHES STOMIAS 
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Figure 27.--Distribution of larvae of Cyclopteridae from bongo tows during 
cruise 1SHS1 (above) and cruise 3MFS1 (below). Abundance expressed 
as numbers per 10m2 • 



66 

r 
.,. 

+lS . +t o 
+t o 

H . H . 

U. <) ... t?Cb os. 
+, .4 . 
+~ . 

159 OOW 157 OOW 155 OOW 

r 
.1. 

<) 

.,0. t?Cb 
... ... 

~ .. ,.. 
'". 

.'. 

15900W 157 DOW 155 OOW 

0 

153 OOW 

0 

+t . 

15J OOW 

58 JON 

57 JON 

56 JON 

55 JON 

S4 30N 

151 OOW 

58 JON 

51 JON 

56 JON 

55 JON 

54 JON 

lSI OOW 

Figure 2S.--oistribution of larvae of Cyclopteridae from bongo tows during 
cruise 4MFS1 (above) and cruise 3SHS1 (below). Abundance expressed 
as numbers per 10m2 • 



67 

.,.,. 
+1 ;)1 . 

+11. 

+IJI. 

159 0011 157 0011 155 0011 

159 0011 157 OOW 155 OOW 

58 JON 

o 

57 JON 

56 JON 

55 JON 

O~O~~~~~----~10 

S' AHOAftO LeHCIH U") 

153 0011 

o 

153 OOW 

5~ JON 

151 0011 

58 JON 

:;1 JON 

56 JOH 

SS 30N 

S4 JON 

151 OOW 

Figure 29.--Distribution of larvae of Gadus macrocephalus from bongo tows 
during cruise 2SH81 (above) and c~uise 3MF81 (below). Abundance 
expressed as numbers per 10m2 • 



159 OOW 157 OOW 

+~I . 

159 OOW 157 OOW 

68 

155 OOW 

o 

Ot--O~UUI~OUU~--~~O 

51 "'0,,",,0 lfHOIM (191) 

58 JON 

57 JON 

56 JOH 

55 JOII 

1~3 001i 

S4 JON 

15 1 00\1 

58 JON 

o 

57 30N 

.1. 

56 JOH 

+.. ...1'2. 

...... +-s, 

.I a' . 

155 DOW 153 001/ 

S5 JOII 

54 J ON 

151 001/ 

Figure 30.--Distribution of larvae of Gadus macrocephalus· from bongo tows 
during cruise 4MF81 (above) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2• 

- r 



~ ... 

159 OOW 

H6. 

.50. 

. ", 

IS7 00\1 

.'1. 

69 

+'36 . 

+1 . 

+28. 

ISS 00\1 

+&8. 

+71. 

+162. 

ISJ 00\1 

+ 4 1. 

o 

58 30N 

57 3011 

5& JON 

55 JOI 

S4 30N 

lSI 00\1 

Figure 31.--Distribution of eggs of Glyptocephalus zachirus from bongo tows 
during cruise 3SH81. Abundance expressed as numbers per 10m2 • 



70 

.. II . 

159 OO W 157 0011 155 0011 153 0011 

58 30N 

57 Jot; 

55 30N 

5S 30N 

54 3011 

15 1 0011 
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Figure 41.--Distribution of eggs of Hippoglossoides elassodon 
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Figure 44.--Distribution of larvae of Lepidopsetta bilineata from bongo tows 
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expressed as numbers per 10m2 • 
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Figure 45.--Distribution of larvae of Lepidopsetta bilineata from bongo tows 
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Figure 46.--Distribution of eggs (above) and larvae (below) of Leuroglossus 
schmidti from bongo tows during cruise 1SH81. Abundance expressed 
as numbers per 10m2 • 
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Figure 47.--Distribution of larvae of Lumpenella longirostris from bongo 
tows during cruise 3MF81. Abundance expressed as numbers per 
10m2 • 
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Figure 48.--Distribution of larvae of Lumpenella longirostris 
tows during cruise 4MF81 (above) and cruise 3SH81 
Abundance expressed as numbers per 10m2 • 
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Figure 49.--Distribution of larvae of Lumpenus maculatus from bongo tows 
during cruise 2SH81 (above) and cruise 3MF81 (below) • Abundance 
expressed as numbers per 10m2 • 
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Figure 50.--Distribution of larvae of Lyconectes aleutensis from neuston 
tows during cruise 2SH81. Abundance expressed as numbers per 
1000m3 • 
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Figure 51 , --Distribution of larvae of Lyconecte s aleute nsis from bongo t ows 
during cruise 3MFB 1. Abundance expressed as numbers per 10m2• 
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Figure 52.--Distribution of larvae of Lyconectes aleutensis from bongo tows 
during cruise 4MF81 (above) and cruise 3SH81 (below). Abundance 
expressed as numbers per 10m2• 
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Figure 54.--Distribution of larvae of Mallotus villosus from bongo tows during 
cruise lSH81 (above) and cruise 2MF81 (below). Abundance expressed 
as numbers per 10m2• 
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Figure 55.--Distribution 9f eggs of Hicrostomus pacificus from bongo tows 
during cruise 3SH81. Abundance expressed as numbers per 10m2 • 
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Figure 56.--Distribution of larvae of Platichthys stellatus from bongo tows 
during cruise 4MF81. Abundance expressed as numbers per 10m2 • 
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Figure 57.--Distribution of larvae of Pleurogrammus monopterygius from neuston 
tows during cruise 1SH81. Abundance expressed as numbers per 
1000m3 • 
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Figure 58.--Distribution of eggs of Pleuronectes quadrituberculatus from 
bongo tows during cruise 3MF81. Abundance expressed as numbers 
per 10m2 • 
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Figure 59.--Distribution of eggs of Pleuronectidae from bongo tows during 
cruise 3MF81. Abundance expressed as numbers per 10m2 . 
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Figure 60.--Distribution of eggs of Pleuronectidae from bongo tows during 
cruise 4MF81 (above) and cruise 3SH81 (below). Abundance expressed 
as numbers per 10m2 • 
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Figure 61.--Distribution of eggs of Theragra chalcogramma from neuston tows 
(above) and bongo tows (below) during cruise lSH81. Abundance 
expressed as numbers per 1000m3 and numbers per 10m2 respectively. 
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Figure 62.--Distribution of eggs of Theragra chalcogramma from bongo tows 
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Figure 63.--Distribution of eggs of Theragra chalcogramma from neuston tows 
(above) and bongo tows (below) during cruise 2SH81. Abundance 
expressed as numbers per 1000m3 and numbers per 10m2 respectively. 
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Figure 65.--Distribution of larvae of Theragra chalcogramma from bongo tows 
during cruise lSH81 (above) and cruise 2MF81 (below). Abundance 
expressed as numbers per 10m2 • 
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