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INTRODUCTION 


This report describes the fourth in a series of cooperative u.s.-u.s.s.R. 

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

Earlier reports dealt with the cruise of the R/V TIKHOOKAENSKIY in April-May 

1980 (Kendall and Clark 1982a), the cruise of the R/V POSEYDON in August 1980 

(Kendall and Clark 1982b) and the cruise of the R/V POSEYDON in May-June 1981 

(Clark, in prep). These surveys are desiqned to determine seasonal and 

spatial distributions of ichthyoplankton as backqround information for more 

detailed studies on early life history of fishes of the area~ It is planned 

to conduct two such surveys each year, at different times of the year, so that 

after several years the complete annual cycle of fish eqq and larval 

occurrence will be documented. These will be the first large-scale 

ichthyoplankton surveys of the area to sample all seasons. Results from these 

surveys eventually will be compared to those of ti)e CalCOFI program off 

California and Baja California to the south, and·to several smaller-scale 

surveys conducted previously off Washington and Oregon. In the meantime, we 

plan to present a data report such as this for each cruise, as soon as 

feasible. 
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METHODS AND MATERIALS 

A qrid of 125 stations laid out off the Washinqton, Oreqon, and northern 

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

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

offshore. The Soviet Research vessel MYS DALNYI with Dr. Demidenko serving as 

chief scientist occupied these stations basically from north to south from 24 

October to 19 November 1981. At each station hydrographic casts at standard 

depths (0, 10, 20, 30, 50, 75, 100, 150, 200, 250, 300, 400, 500, and 600 m) 

were made as water depth permitted. Temperature, salinity, oxygen, phosphate, 

and silicate determinations were made aboard ship with these samples. Results 

of these measurements will be reported elsewhere. Paired neuston tows using 

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

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

station. A standard MARMAP bonqo tow (Smith and Richardson 1977) with 60 cm, 

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

station. Flowmeters in the mouths of the nets were used to determine the 

volume of water filtered by each net. The Soviets retained one of the paired 

neuston and bongo samples, while the Americans retained the other. The 

American samples were processed by the Polish Plankton Sorting Center in 

Szczecin, Poland, where displacement plankton volumes were determined (for 

bongo samples) and all fish eggs and larvae removed. The fish eggs were 

counted; the larvae were identified, counted and measured. Fish eqgs were 

later identified and counted by Ann c. Matarese at NWAFC. Identifications 

were made to the lowest taxonomic level possible, and in some cases "types" of 



3 


unidentified eggs or larvae were established, in hopes that with further study 

their identity could be established. Beverly Vinter at NWAFC checked larval 

identifications. Counts of fish eggs and larvae in the samples were converted 

to numbers per 10 m2 of surface area for the bongo samples and numbers per 

31,000 m for the neuston samples. The logarithm of the number of eggs or 

larvae in the survey area is based on the Sette and Ahlstrom census as used by 

Richardson (1981). 

RESULTS 

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

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

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

larvae are presented in Tables 2 and 3. Totals of 19 taxa of eggs and 46 taxa 

of larvae were found. Figures 2-5 illustrate the rank abundances of eqg and 

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

of abundance. Figures 6-25 show the geographic distribution, abundance at 

each station, and length frequencies of larvae of 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 

numbers caught, percent occurrence, logarithm of number in survey area, and 

3 2 mean number per 1,000 m (for neuston) and mean number per 10 m (for 



4 


bongo). Average lengths of larvae are calculated and expressed as the mean 

plus or minus one standard deviation. 

In the neuston net, eggs of Bothidae dominated catches with Icichthys 

lockingtoni, Trachipterus altivelis, Citharichthys spp. and Pleuronectidae of 

secondary abundance, depending on which measurement was used (Figure 2). In 

the bongo net, eggs of Bothidae, Bathylaqidae, and Pleuronectidae dominated, 

with Citharichthys spp., Icichthys lockingtoni, Trachipterus altivelis, 

Parophrys vetulus, and Chauliodus macouni also in abundance (Figure 3). 

Larval catches in the neuston net were dominated by Cololabis saira and 

Engraulis mordax, with Hexagrammos decagrammus, Scorpaenichthys marmoratus and 

Tarletonbeania crenularis of somewhat lesser importance (Figure 4). In the 

bongo net, Citharichthys spp. and Sebastes spp. larvae dominated, with 

Tarletonbeania crenularis and Protomyctophum crockeri also in abundance 

(Figure 5). 

Distributions 

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

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

mentioned. 

Engraulis mordax (Figure 6) - Larvae of the northern anchovy, 

representing the spawning products of the northern subpopulation, were 

collected at 12 neuston stations and 7 bongo stations. Most stations were 
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located near the Oregon coast south of the Columbia River. Larval lengths 

were approximately 20±5 mm in both nets. No eggs were collected. 

Bathylagidae (Fiqure 7) - Unidentified eggs of deep-sea smelts were 

collected in fairly consistent quantities throughout the survey area, 

occurring at 35% of the stations sampled. 

Protomyctophum crockeri (Figure 8) - Larvae of flashlightfish were 

collected in bongo tows mainly in the southern two-thirds of the survey 

area. Larval lengths were 9±3 mm. Four juveniles were collected at 3 bongo 

stations and averaged 23±6 mm in length. 

Tarletonbeania crenularis (Figure 9) - Larvae and juveniles of blue 

lanternfish were collected in moderate numbers throughout the survey area. 

Larval lengths were about 33±9 mm. 

Cololabis saira (Figure 10) - Saury larvae were widely distributed in 

neuston catches along the Washington coast and throughout the survey area 

south of the Columbia River. Larval lengths averaged 19±8 mm. Saury 

juveniles were also very abundant, occurring at 29\ of stations. Juvenile 

lengths ranged from 21 to 143 mm and averaged 55±20 mm. Four eggs were 

captured at a singled neuston station. 

Trachipterus altivelis (Figures 11 and 12) - Eggs of king-of-the-salmon 

were taken in neuston and bongo catches throughout the survey area. One larva 

was collected in bongo nets but was too damaged to be measured. 

Icichthys lockingtoni (Figure 13 and 14) - Eggs of medusa fish were 

widely distributed throuqhout the survey area and in moderate abundance in 

both neuston and bongo catches. Larval lengths averaged 9±3 mm. 
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Sebastes spp. (Figures 15) - Rockfish larvae were most often taken rather 

nearshore in bongo catches but also were found to some extent offshore. 

Fifteen larvae were collected at 10 stations in neuston tows. Lengths 

averaged 4±2 mm in bongo catches and 16±7 mm in neuston catches. 

Hexagrammos decagrammus (Figure 16) - Larvae of the kelp greenling were 

found at extreme nearshore stations toward the southern end of the survey area 

in neuston collections. Lengths averaged 9±2 mm. 

Scorpaenichthys marmoratus (Figure 17) - Cabezon larvae occurred 

generally nearshore in neuston catches and with moderate station abundances. 

Lengths were 8±2 mm. 

Bothidae (Figure 18 and 19) - Unidentified eggs of lefteye flounder were 

collected at nearshore stations north of Cape Blanco in both neuston and bongo 

nets. A strong gradient in abundance is evident, with extreme nearshore 

stations having highest abundances. 58% and 44% of nearshore stations north 

of Cape Blanco were positive for bothid eggs in neuston and bongo collections 

respectively. 

Citharichthys spp. (Figure 20 and 21) - Sanddab eggs were found in 

neuston and bongo catches all along the coast and in moderate abundance. 

Larvae were taken in low to moderate abundance but occurred further offshore 

than did eggs. Larval lengths averaged 5 mm with a coefficient of variation 

of 1.0 to 1.5 for both nets. 

Citharichthys sordidus (Figure 22) - Pacific sanddab larvae w~re widely 

distributed along the coast in bongo catches where they occurred in moderate 

abundance. Positive stations tended to be near the coast. Lengths of larvae 

averaged 11±5 mm. 
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Pleuronichthys decurrens (Figures 23 and 24) - Eggs of curlfin sole were 

found in neuston and bongo catches all along the coast but typically at 

extreme nearshore stations. One larva was taken at a single neuston station 

and was 22 m in length. 

Teleost type G (Figure 25) - Eggs of this unidentified teleost were taken 

throughout the survey area in relatively moderate abundances. 

Community Structure 

Recurrent group analysis at a 0.4 affinity level revealed no affinities 

in larvae of bongo catches, in eggs and larvae of bongo catches, or in eggs 

and larvae of neuston catches. 
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October-November 1981. 
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210 m • 
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Fiqure 8.--Distribution and lengths of larvae of Protomyctophum crockeri from 
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Figure 9.--Distribution and lengths of larvae of Tarletonbeania crenularis 
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Figure 10.--Distribution and lengths of larvae of Cololabis saira from neuston 
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expressed as numbers per 1,000 m. 

Figure 11 :--Distribution of eggs of Trachipterus altivelis from neuston tows 
during cruise, 1DA81, October-November 1981. Abundance expressed- 3 
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Figure 12.--Distribution of egqs of Trachipterus altivelis from bongo tows 
during cruise, 1DA81, October-November 1981. Abundance expressed

2 as numbers per 10 m • 

Figure 13.--Distribution of eggs of Icichthvs lockinqtoni from neuston tows 
during cruise, 1DA81, October-November 1981. Abundance expressed 
as numbers per 1,000 m3• 
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Fiqure 14.--Distribution of eqgs of Icichthys lockinqtoni from bonqo tows 
during cruise, 1DA81, October-November 1981. Abundance expressed 
as numbers per 10 m2 • 

Figure 15.--Distribution and lengths of larvae of Sebastes spp. from bongo 
tows durinq cruise, 1DA81, October-November 1981. Abundance 
expressed as numbers per 10 m2 • 

Fiqure 16.--Distribution and lengths of larvae of Hexaqrammos decagrammus from 
neuston tows during cruise, 1DA81, October3November 1981. 
Abundance expressed as numlbers per 1,000 m. 

Figure 17.--Distribution and lengths of larvae of Scorpaenichthys marmoratus 
from neuston tows during cruise, 1DA81, October-November 1981. 
Abundance expressed as numbers per 1,000 m 3 • 

Fiqure 18.--Distribution of eggs of Bothidae from neuston tows during cruise, 
1DA81, October-November 

31I000 m o 

1981. Abundance expressed as numbers per 

Fiqure 19.--Distribution of eqqs of Bothidae from bongo tows during cruise, 
1DA81, October-November 1981. Abundance expressed as 'numbers per

210 m • 

Figure 20.--Distribution of eqqs of Citharichthvs spp. from neuston tows 
durinq cruise, 1DA81, ~ctober-Novemher 1981. Abundance expressed 
as numbers per 1,000 m. 

Figure 21 .--Distribution and lengths of larvae of Citharichthys spp. from 
bonqo tows during cruise, 1DAB1, October-November 1981. Abundance . 2 
expressed as numbers per 10 m • 

Fiqure 22.--Distribution and lenqths of larvae of Citharichthys sordidus from 
bongo tows durinq cruise, 1DA81, October-November 1981. Abundance 

2expressed as numbers per 10 m • 

Figure 23.--Distribution of eggs of Pleuronichthys decurrens from neuston tows 
durinq cruise, 1DA81, October-November 1981. Abundance expressed 
as numbers per 1,000 m3 • 

Fiqure 24.--Distribution of eqgs of Pleuronichthys decurrens from bongo tows 
durinq cruise, 1DA81, October-November 1981. Abundance expressed 
as numbers per 10 m2• 

Fiqure 25.--Distribution of eggs of Teleost Type G from bongo tows during 
cruise, 1DA81, October-November 1981. Abundance expressed as 

2numbers per 10 m 
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BONGO STAlIONS NEUSlON SlAlIONS 
POSITION DATE STANDARD HAUL FACTORS STANDARD HAUL FACTORS* 

STATION LAT. LONG. YYllllDD AREA TIME A B TillE A B 
N. w. Kll2 GllT GllT 

ll001A 49 0.2 124 49.0 911024 719. 1900 4.525 13.711 1803 0.020 13.365 
GOD2A 48 1. 0 125 8.0 811024 972. 2132 5.953 4.687 2110 0.022 14.657 

G003A 48 1.5 125 27.0 811025 1102. 123 3.994 3.195 113 0.031 20. 773 

G004A 48 1. 0 125 48.0 811025 2345. 429 6.167 2.882 413 0.023 15.616 

G005A 48 1.9 126 13.0 011025 2527. 900 4.680 2.854 
 815 0.024 16.294 

G006A 47 42.0 125 13.0 811025 1742. 1509 4.842 2.783 1450 0.018 11.692 

G007A 46 35.3 127 50.0 811025 b 5602. 915 5.023 2.838 852 0.016 10.369 

G008A 46 36.0 128 50.0 811026 5146. 1525 4.887 3.017 1505 0.017 11. 650 

G009A 47 16.9 127 41.0 811026 3624. 2330 6.345 3.022 2317 0.021 13.950 

GOlOA 47 20.3 127 5.0 811027 5068. 330 6.696 3.086 311 0.018 12.268 

G011A 47 19.2 126 8.0 911027 5422. 907 6.959 2.864 025 0.023 15.633 

G012A 47 22.a 125 9.0 811027 2064. 1503 4 .• 592 2.456 1436 0.024 15.725 

G013A "7 20.4 124 45.0 911027 787. 1810 4.436 4.526 1752 0.021 14.178 

G014A 47 38.2 124 :'i1.0 811027 972. 2105 5.596 5.540 2048 0.023 15.080 

G015A 47 35.0 124 39.0 911027 680. 2300 4.362 9.097 2250 0.022 14.434 

G016A 47 20.0 124 30.0 811028 678. 355 4.996 14.247 355 0.018 12.005 

G017A 47 0.0 125 1.0 811028 2095. 1045 5.593 2.011 1012 0.021 13.993 

G010A 47 1. 3 124 42.0 811028 1087. 1350 5.768 6.554 1339 0.024 16.111 

13019A 4l o.o 124 16.0 911029 924. 1639 7.664 22.541 1625 0.017 11. 360 

G020A 46 38.5 124 17.0 911028 697. 2020 4.079 9.485 200/i 0.023 15.093 

ll021A 46 38.1 124 32.0 8111l28 961. 2216 5.691 5 .173 2200 0.023 15.642 

G022A 46 38.6 124 57.0 811029 1920. 116 5.507 2.767 102 0.019 12. 724 

G023A 46 20.5 124 54.0 911029 19'i3. 500 5.657 2.096 
 423 0.019 12.340 

G024A 46 20.0 124 33.0 811029 970. 755 5. 723 4.506 739 ll.022 14.979 

G025A 46 20.8 124 11.0 811029 755. 1025 3.809 15.869 1010 0.022 14.711 

G026A 46 0,3 124 12.0 811029 677. 1355 5.644 7.525 1340 0.020 13.342 

G027A 46 0.1 124 25.0 911029 987. 1556 5.987 4.908 . 1540 0.016 10.995 

G028A 46 0.9 124 49.0 811029 1951. 1902 6.691 3.069 1845 0.019 12.332 

G0"29A 46 0.4 125 48.0 911030 5140. 5~ 5.546 2.844 35 0.020 13.356 

G030A 46 38.3 125 54.0 811030 5443. 613 6.631 3.113 54J 0.021 13. 71J 

ll031A 46 34.0 126 51.ll 011030 5848. 1200 5.396 2.399 1145 0.020 13.076 

G032A 45 59.2 126 46.0 811030 5558. 1845 6.513 2.760 0.019
1827 12.438 

G03JA 45 59.0 127 5ll.O 811031 5345. 1725 6.l22 3.069 1709 0.020 13.065 

G034A 46 0.0 128 43.0 811031 5097. 2320 4.269 2.635 2301 0.018 12.205 

ll03SA 45 19.0 128 33.0 8111 1 5492. 545 5.823 3.064 527 0.020 13,327

G036A 45 20.s 127 38.0 8111 1 5287. 1047 7.609 3.280 1ll32 0.022 14.541 

fl037A 45 20.1 126 40.0 8111 1 :5213. 1617 6.646 3.15() 1601 0.015 10.212 

G038A 45 20.7 125 49.0 8111 1 5117. 2132 6.889 3.328 2113 0.020 13.070 

G039A 45 38.0 124 51.ll 8111 2 2340. 310 4.705 3.095 251 0.017 11. 645
..G040A 45 40.2 124 24.0 8111 1104. 640 5.845 5.266 545L 0.017 11.166 

G041A 45 40.0 124 5.0 8111 2 774. 845 6.270 9.646 825 0.019 12.370 

6042A 45 21. 5 124 6.0 8111 2 855. '200 5.913 6. 720 1115 0.019 12.930 

G043A 45 21.1 124 28.0 8111 2 11)4 '·. 540 7.651 3.526 1455 0.016 10.962 

G044A 45 20.0 124 49.0 8111 2 1893. 240 6.474 3.221 2221 0.018 11. 978 

G045A 't'i 59.0 124 49.0 8111 :1 2001. '.1llll 9.023 3.683 147 0.021 13.673 

G046A 45 0.3 124 27.0 8111 3 1008. 630 5.732 2.525 450 0.023 15.050 

G047A 44 59.5 124 7.0 8111 3 767. 900 4.798 7.496 831 0.024 16.121 

G048A 44 40.7 124 14.0 8111 3 919. 1214 4.708 9.416 1152 0.021 14.132 

G049A 44 40.0 124 32.0 8111 3 979. 1505 5.254 4.073 1439 0.019 12.704 

ll050A 44 41.0 124 53.0 8111 3 2031. 2320 5. 418 2.617 2257 0.019 12.980 

G051A 44 41. 3 125 49.0 8111 4 5524. 540 6.187 2.678 505 0.017 11. 373 

G052A 44 39.S 126 45.0 8111 4 5376. 1105 5.962 2.592 1047 0.022 14. 572 

G053A 44 41. 7 127 38.0 8111 4 5485. 1616 5.357 2.588 1601 
 0.010 11. 706 
0054A 44 40.0 128 35.() 8111 4 5495. 2150 6.787 2.805 2130 0.021 13.706 

G055A 44 1. 5 128 33.0 8111 5 5389. 310 5.361 2.437 251 0.019 12.497 

0056A 44 1. 2 127 42.0 8111 5 5719. 910 5;001 2.748 852 
 0.021 14.275 

G057A 44 1. 6 126 43.0 8111 5 5645. 1640 6.080 2.587 1625 0.018 11. 833 

G058A 44 o.o 125 50.0 8111 5 5355. 2310 5.783 2.702 2254 0.018 12.297 

G059A 44 20.0 124 52.0 8111 6 2128. 525 6.018 2.675 4'i5 0.016 10.898 

G060A 44 19.5 124 32.0 8111 6 10119. 800 6.372 7.002 735 O.ll16 lll.902 

G061A 44 20.0 124 12.0 8111 6 768. 1010 4.843 11. 006 955 0.019 12.735 

G062A 4'i o.o 124 15.0 8111 6 832. 1240 4.658 7.637 1225 0.019 12.413 

G063A 44 o.o 124 35.0 8111 6 1025. 1515 5.006 4.238 1500 0.017 11. 184 

32"A" CONVERlS CAlCH TO CATCH"PER "B" CONVERlS CATCH 10 CATCH F'ER 1000M

<SEE SMITH AND RICHARDSON 1977). 
" 101'1 ' 

Table 1.--Data associated with bongo and neuston tows during cruise 1DA81, 
October-November 1981. 
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BONGO STAl IONS NEUSTON STAl IONS 
POSITION DATE AREA Til'IE STANOARO HAUL FACTORS 

.. 
T If'IE STANOARO HAUL FACTORS "' 

STATION LAT. LONIJ. YY""DD K11 2 G~T A 8 G"T A B 
N. w. 

G064A 43 58. 7 124 57.0 ll111 6 1943. 1749 5.681l 2.978 11 :14 0.016 10.8:50 
6(165A 43 40.1 124 59.0 8111 6 1880. 2347 5.670 2.779 2331 0.018 12.126 
OU66A 1,3 40.3 124 35.0 8111 7 1038. 252 5.31 7 3.475 233 O.ll18 11. 744 
6067A 43 39.7 124 18.0 8111 7 679. 500 4.582 5.951 448 0.017 11. 075 
0061lA 43 20. 2 124 29.0 8111 7 760. 750 4.598 6.664 735 0.018 11.718 
G069A 43 19.9 124 48.0 8111 7 1037. 1042 5.499 2. 722 1000 0.017 11.494 
G071lA 43 20.2 125 10.0 8111 7 2210. 1335 5.685 2.842 1317 0.019 12. 724 
6071A 43 19.0 126 4.0 8111 7 5335. 1858 6.655 2.8:56 1843 D.016 10.359 
ll072A 43 21.0 127 o.o 8111 ll 5799. 24 6.164 2.949 6 0.017 11. 217 
6073A 43 19.0 127 57.0 8111 B :5682. 705 6.428 2.962 654 0.019 12.093 
G074A 43 10. o 128 53.0 8111 8 5907. 1258 5.915 2.844 1215 0.021 13.710 
G075A 42 40.0 128 54.0 8111 8 5640. 1810 6.903 2.913 1756 0.010 11. 927 
G076A 42 40.3 127 58.0 8111 8 5785. 2330 5.332 2. 777 2314 0.015 9.8:55 
G077A 42 39.0 127 o.o 8111 9 5844. 510 6.529 2.802 430 0.016 10.840 
G078A 42 40.5 126 6.0 8111 9 5451. 1045 5.939 2.788 11l00 0.016 10.524 
6079A 42 59.9 125 14.0 8111 9 2185. 1634 5.746 2.685 1618 0.017 11. 310 
GOllOA 43 o.o 124 52.0 8111 9 1073. 1915 6.5136 2.914 1900 O.ll16 10.952 
6081A 42 59.0 124 34.0 811110 703. 56 5.803 B.534 38 0.018 11. 837 
0082A 42 39.0 124 34.0 811110 751. 455 6.054 6.510 417 0.021 14.128 
GOB3A 42 39.0 124 52.0 811110 901. 730 5.762 2. 770 710 0.023 15.169 
Cl01l4f\ 42 39.6 125 11.0 011110 1939. 1030 6.645 ~~.769 1ll00 0.019 12.809 
GOB5A 42 18. () 125 10.0 811110 2004. 150~ 6.120 2.616 1415 0,019 12.916 
GOB6A 42 21l. 5 124 49.0 ll11110 1007. 1804 5.089 2.;113 1749 O.Olll 12.307 
GOB7A 42 20.2 124 31.0 811110 693. 2035 5.659 7.164 2019 0.020 13. 109 
6088A 42 0.1 124 22.0 811110 857. 2342 5.706 9.671 2327 0.018 11.966 
6099A 41 59.0 124 43.0 811111 1099. 236 5.712 2.608 220 0.022 14.866 
130912!\ ~1 59.7 125 s.o 811111 1827. 610 4.975 2.369 :540 0.021 13.895 
llll91A 41 56.8 125 50.0 011112 5092. 11 5.394 2.694 2353 Bi 0.021 13.746 
G092A 41 59,3 126 46.0 811112 5726. 6:IO 6.574 2. 774 600 0.017 11. 260 
G093A 41 59.5 127 41.0 811112 5984. 1245 5.806 2.76S 1230 0.020 13.236 
!l094A 42 o.o 128 39.0 811112 6129. 1944 6.237 2.599 1912 0.018 12.093 
Gll95A 41 19.5 128 22.0 011113 5653. 157 6. 1:12 2.655 141 0.020 13 .148 
G096A 41 18.5 127 27.0 811113 :5437. 74:> 7.144 2.989 713 0.018 11. 932 
IJ097A 41 19.5 126 36.0 811113 5341. 1245 6.fl71 2.875 1230 0.020 13 .118 
6098A 41 19.0 125 44.0 811113 4918. 1831 6.713 2.643 1814 0.021 13.746 
G099A 41 1.0 124 54.0 811114 1687. 1837 6.557 2.655 1814 0.017 11.325 
6100A 41 20.4 124 51. 0 811114 1493. 2200 7.233 2.882 2145 0.018 12.011 
ll101A 41 39.5 124 56.0 811115 1930. 155 5.343 2. 473 137 O.ll19 12.432 
6102A 41 :19. () 124 35.0 811115 1007. 515 5.291 2.544 -445 0.019 12.510 
IJ103A 41 39.5 124 16.0 811115 'n3. 740 5.246 11. 650 720 ll.035 23.563 
6104A 41 20.2 124 16.0 811115 966. 1035 5.719 7.332 1020 0 . 021 14.297 
6105A 41 19.7 124 37.0 811115 913. 1250 6.045 2.617 1230 1),024 15.794 
6106A 40 59.6 124 37.0 811115 987. 2043 6.364 2.685 2029 0.021 13.800 
6107A 41 o.o 124 16.0 811115 861. 2335 4.629 7.233 2319 0.019 12.445 
ll10BA 40 40.0 124 32.0 811116 983. 253 6.543 2.833 235 0.018 11. 786 
6109A 40 39.ll 124 52.0 811116 11)33. 64:5 13.732 3.258 615 0.019 12.376 
GllOA 40 41. 0 125 11. 0 811116 2252. 1002 6.160 2.813 935 0.019 12.426 
G111A 40 39.5 125 59.0 811116 5203. 1619 3.501 2.244 1603 0.010 11.822 
6112A 40 39.5 126 52.0 811116 5240. 2257 8.636 3.222 2213 0.017 11. 654 
G113A 40 39.8 127 40.0 811117 5301. 530 7.564 3.038 512 0.010 11. 720 
6114A 40 41. 0 128 36.0 811117 5580. 1410 4.455 2.332 1320 0.021 14.037 
G115A 39 59.7 129 11.0 1311121 5832. 1135 4.636 2.427 1102 0.019 12.835 
G116A 40 0.9 128 17.0 811117 5630. 2117 :5.905 2.660 2100 0 . 020 13.169 
G117A 40 0.0 127 24.0 811111l 5260. 220 6. 710 3.104 201 0.018 11. 765 
611BA 39 59.0 126 33.0 811118 5546. 730 6.460 3.214 705 0.018 12.263 
0119A 40 1.0 125 41.0 811118 3974. 1330 6.413 3.190 1256 0.017 11. 409 
6120A 40 21. 0 125 12.0 811118 2108. 1738 4.873 2.332 1704 0.010 12.098 
G121A 40 19.0 124 51.0 811118 1057. 2000 5.759 2.679 1948 0.020 13.355 
G122A 40 20.8 124 30.0 811118 987 . 2339 4.670 2.458 2323 0.020 13.377 
612 :lA 40 0.0 124 51.0 911119 1453. 41:S 6.503 2.890 337 0.018 11. 897 
G1 2 41l 40 1. 0 124 31. 0 811119 1040. 735 6.519 2.9:17 645 0.018 12.218 
G125A 39 58.5 124 12.0 811119 848. 1040 5.874 2.7:12 t 11l5 0.018 11.741 

32
iE 	 uAu CONVERT S CATCH 10 CATCH PER 10M • "Bn CONVERTS CATCH 10 CAlCli PER 1001lM 


CSEE SMITH ANO RICHARDSON 1977). 


-:it-ii! 	 DATE FOR NEUSTON row 1 DAY PREVIOUS 10 THAT SHOWN. 

Table 1 (Continued) 
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STAGE• EGG 
GEAR• 1 NE US TON GEAR• 2 BONGO 
OCCUR. LOG NO. LOG NO. flEAN NO. 

x IN AREA IN AREA PER 101'12 
SPECIES 

UNIDENTIFIED 5.60 7.9520 10.'1960 9.21 
TELEOST TYPE E 9.9044 7.24 
TELEOST TYPE f 1. 60 8.2195 
TELEOST TYPE G 11. 5931 14. 77 
DISINTEGRATED 4.00 7.6737 10.4065 7.90 
ARGENTIHIDAE 9.8360 5.74 
BATHYLAGIOAE 11. 7036 18.09 
BATHYLAIJUS SP. 11.1525 11.'i2 
BATHYLAGUS OCHOTENSIS 0.80 6.9694 10.4390 7.47 
CHAULIODUS f'IACOUNI 22.40 8.4982 11. 3403 12.59 
THERAGRA CHALCOGRAflflA 9.5587 9.16 
COLOLABIS BAIR.;. 
TRACHIPTERIDAE 

o.eo 
3.20 

7.5799 
7.1913 

TRACHIPTERUS ALTIVELIS 49.60 9.3409 11.3491 9.69 
ICOSTEUS AENIGflATICUS 0.80 6.7148 
JCICHTHYS LOCKINGTONI '13.20 9.4739 11.2853 10.04 
TETRAGONURUS cUVIERI 0.80 6.2171° 9.9627 6.66 
BOTHIDAE 22.40 10.2035 12.2676 152.09 
CITHARICHTHYS SP. 14. 'iO 8.8455 10.7950 27.59 
PLEURONF.CTIOAE 13.60 8.6513 11.0921 61.34 
PAROPHRYS VETULUS B.BO B.3224 10.5567 28.13 
PLEURONICHTHYS DECURRENS 6.40 7.3341 B.6363 4.71 
PSETTICHTHYS flELANOSTICTUS 4.80 7.5489 9.8063 10.13 

Table 2.--Fish eggs collected in bongo and neuston tows during cruise 1DA81, 
October-November 1981. 



16 


STAGE: LARVAE 
GEAR: 1 NEUSTON GEAR: 2 BONGO 
OCCUR. LOG NO. LOG NO. l'IEAN NO. 

;: IN AREA IN AREA PER lll"2 
SPECIES 

UNIDENTIFIED 0.90 6.2902 9.5888 8.74 
OISINH:GRATED B.00 IL0226 10.8477 15.07 
ENGRAULIS MORDAX 9.60 B.7170 9.8403 7.94 
OSl'IERUS l'IOROAX 9.8094 6.54 
l'IICROSTOMA l'IICROSTOMA 8.6972 5.97 
BATHYLAGUS "ILLER! lll.2197 5.76 
BATHYLAGUS OCHOTENSIS 9.7121 5.44 
CYCLOTHONE Sf'. 9.9615 5.66 
ARGYROPELECUS LYCHNUS 8.797"1 5.ll 
DANAf'HOS OCULATUS 9.8566 6.16 
CHAULIODUS MACOUNI 10.5392 6.69 
TACTOSTOMA MACROf'US 9.0416 5.42 
MYCTOPHIDAE 0.80 7.ll503 lll.1204 7.59 
DIAF'HUS THETA 9.8260 5.99 
LAMPANYCTIJS SP. 9. 7790 '9.94 
LAMPANYCTUS REGALIS 
LAMPANYCTUS RITTER! 

10.0083 
9.9632 

6.10 
6.65 

STENOBRACHIUS LEUCOf'SARUS 0.80 7. 0472 9.7747 5.86 
SYl'IBOLOPHORUS CALIFORNIENSE 0.80 7.0097 
TARLETONBEANIA CRENULARIS 3 . 20 7.7900 11. 3438 10.45 
OIOGENICHTHYS SP. 9.0132 5.34 
PROTOMYCTOPHUM CROCKER! 10.9836 9.20 
PROTOMYCTOPHU" THOMPSON! 10.3477 6.10 
LESTIDIOPS RINGENS 10.7914 9.99 
GADUS MACROCEPHALUS "9.0277 5.67 
THERAGRA CHALCOGRAMMA D.80 6.2902 
COLOLABIS SAIRA 52.00 9.2010 9.6557 8.64 
TRACHIPTERUS ALTIVELIS 9.6634 4.67 
MELAMPHAEIDAE 10.4485 7.83 
SEBASTES SP. 0.00 7.9002 11. 2235 17.62 
SEBASTOLOBUS SP. 9.5337 6.19 
HEXAGRAMMOS DECAGRAMMUS 3.20 8.0349 
HEXAGRA""os LAGOCEPHALUS 10.40 B.121H 
COTTIDAE 0.80 6.2214 
ARTEDIUS HARRINGTON! 8.6891 5.71 
LEPTOCOTTUS ARMATUS 0.80 6.1586 
SCORPAENICHTHYS "ARMORATUS 1"7 . 60 8.1121 
AGONIDAE 8.5850 S.25 
CYCLOPTERIDAE 1.60 6.5320 9.6641 7.58 
ICICHTHYS LOCKINGTON! 0.80 6.4572 10.5319 7.42 
TETRAGONURUS CUVIER! 10.0142 9.55 
CITHARICHTHYS SP. 4 . 00 7. 5611 11.3168 22.12 
CITHARICHTHYS SORDIDUS 10.9989 9.57 
CITHARICHTHYS STIGl'IAEUS 0.80 6.3892 10.7692 7.89 
GLYPTOCEPHALUS ZACHIRUS 0. 7115 5.25 
PAROPHRYS VETULUS 0 .00 6.3571 9.6434 11.35 
PLEURONICHTHYS DECURRENS 0 .80 6.2619 
f'SETTICHTHYS MELANOSTICTUS 8.6363 4.71 

Table 3.--Fish larvae collected in bongo and neuston tows during cruise 1DA81, 
October-November 1981. 
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Figure l.~station locations and cruise track for cruise 1DA81, October
November 1981. 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE• 10A81 GEAR• NEUSTON STAGE• EGG 

-~S~P~E~C~I~E~S_______o~£HSER,f.~G HT,p.oo ·~'.oo lf•OO '?'"" -~S~PuEwC~!~E~S~------•~AROENip .~CUR~~~CE 69·00 10.00 lpG . QO 

BOTH1 DAE 
ICICHTHYS LOCKINGTONl 
TRACHIPTERUS ALTIVELIS 
ClTHARICHTHYS SP. 
PLEURONECTl DAE 
PAROPHRYS VETULUS 
TELEOST TYPE F 
CHAUL1 OCUS HACOUNJ 
PSETTtCHTHYS HELANOST ICTUS 
UNIDENTIFIED 
PLEURDNlCHTHYS DECURRENS 
TRACHlPTERIOAE 
DISINTEGRATED 
COLOLABIS SAlRA 
I COSTEUS AEN I GMATl CUS 
BATHYLAGUS OCHOTENSIS 
TETRAGONURUS CUVtERI 

TRACHIPTERUS ALTIVELIS - ICICHTHYS LOCKINGTON! 
CHAULI ODUS HACDUN I 
BOTH I DAE 
CITHARICHTHYS SP. 
PLEURONECTIDAE 
PAROPHRTS YET\ILUS 
PLEURONICHTHYS DECURRENS 
UNIDENTIFIEO 
PSETT I CHTHYS HELANOSTI CTUS 
DISINTEGRATED 
TRACHIPTERIDAE 
TELEOST TYPE F 
TETRAOONURUS CUV IERl 
COLOLABIS SAIRA 
BATHYLACUS OCHOTENSIS 
ICOSTEUS AENICHAT!CUS 

HEAN NUMBER PER I OOOHJ 
-~S~P~E~C~l·E~s_______o .•oo 'f·OO •JO·OO ito.oo ~,o . oo •90.00 IJ. DO 

BDTHIDAEBOTHIOAE 
ICICHTHYS LDCKINOTONICtTHARlCHTHYS SP. 
TRACHIPTERUS AlTIYELISTELEOST TYPE F 
CITHAAICHTHYS SP.PAROPHRYS VETULUS 
PLEURONECT I DAEPLEURONECT!DAE 
CHAULIOOUS HACDUNIICICHTHYS LOCKINGTON! 
PAROPHRYS VETULUSCOLOLABIS SAIRA 
TELEOST TYPE FTRACHtPTERUS ALTIVEllS 
UNIDENTIFIEDPSETT 1CHTHYS HELAHOSTICTUS 
DISINTEGRATEDICOSTEUS AENJGHATICUS 
CDLDLABIS SAIRAPlEURONICHIHY$ DECUARENS 
PSETTICHTHYS HElANDST!CTUSUNIOENT!FIED 
PLEURONICHTHVS DECURRENSTRACHJPTERJOAE 
TRACHIPTERIDAE~HAUU ODUS "-'COUM I 
BATHYLAGUS OCHDTENSISDISINTEGRATED 
I COSTEUS AEN I GHATI CUSBAJHYLAQUS DCffDTE~SI S 
TETRAOONURUS CUV IERITETRAGONURUS CUV IERI 

Figure 2.--Rank abundance of eggs caught in neuston tows during cruise 1DA81, 
October-November 1981. 

http:o~�HSER,f.~GHT,p.oo
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ICHTHYOPLANKTON 
CRUISE• IOABI GEAR 1 

-~s.,P_.E..c.,.1..,E..s_______.~.ii.119ER.f.~CHT,,.... .,.... •10.00 ...... 

COLOLABIS SAIRA 
ENGRi\UL IS t10RDAX 
HEXAORMl"IOS DECAORAl'ft.IS 
SCORPAEN I CHTHYS HARttORATUS 
HEXAGRAl010S LAODCEPHALUS 
TARLETONBEANIA CRENULAR IS 
DISINTEORATED 
SEBASTES SP. 
ClfHARICHTHYS SP. 
CYCLOPTERIDAE 
LEPTOCOTTUS ARHATUS 
PAROPHRYS VETULUS 
CITHARICHTHYS STIOHAEUS 
ICICHTHYS LOCKINOTONI 
COTTI DAE 
THERAORA CHALCOORAl1HA 
STENOBRACHIUS LEUCDPSARUS 
HYCTOPH IDAE 
UNIDENTIFIED 
SYHSOLOPHORUS CALIFORNIEMSE 
PLEURONICHTHYS DECURREMI 

1po.oo 

HEXAORAl010S DECAQRAlllJB 
ENGRAULI S ttORDAX 
TARLETONBEANIA CRENULARIS 
COLDLABIS SAIRA 
CITHARICHTHYS SP. 
DISINTEGRATED 
HEXAGRAHHOS LAOOCEPHALUS 
S00111'A[NICHIHYS rwtttORATUS 
SEBASTES SP. 
PAROPHRYS YETULUS 
CJI HARIClHHTS STIO"AEUS 
COTTI DAE 
CYCLOPTERIDAE 
LEPTOCQTTUS ARHATUS 
S!ENOIRACHIUS LEUCOPSAAUS 
HYCTDPHIDAE 
SYHBOLDPHORUS CALIFORNIEMSE 
THERAORA CHALCDORAHHA 
UNIDENTIFIED 
PLEURDN I CHTHYS DECURRENS 
ICICHTHYS LOCKINOTDNI 

RANK ABUNDANCE 
NEUSTON STAGE• LARVAE 

1pci .oo 

COLDLABIS SAIRA 
SCORPAENI OHlHYS rwt111lRATUS 
HEXAORAl0109 LACOCEPHALUS 
ENOR~UL IS ttORDAX 
SEBASTES SP· 
DISINTEGRATED 
CITHARICHTHYS SP. 
HEXACRAIHlS DECACRA1111US 
TARLETONBEAHIA CRENULARIS 
CYCLDPTERI DAE 
LE PTDCOlTUS AR!IAIUS 
PARDPHRYS VETULUS 
CITHARICHIHYS STIOHAEUB 
ICICHIHYS LOCKINDTONI 
THERAGRA OHALCOOJIAl1HA 
STENOBRACHIUS LEUCOPBARUS 
HYCTQPHIDAE 
COTTI DAE 
UNIDENTIFIED 
STHBDLDPHDRUS CAL IFDRNI EHSE 
PLEURDNICHTHTS DECURRENS 

_ _.s..r..,E.,.C,.IE..,s._______.~£G OF,,NJ!llBE\.L\I su~y~ ARftoo 1.a.00 

CDLDLABIS SAIRA 
EHORAULIS ttORDAX 
HEXADRAllllOS U QOC EPH;.LUS 
SC!IUAEHICHIHTS llAAttOAAIUS 
llUAOii,<'"lS oic•ou ....,s 
DISINTEORATED 
SEBASTES SP. 
IARLEfDNIEAHIA OREHULARIS 
CITHARICHTHYS SP. 
HYCTOPHI DAE 
SltN08RACHIU$ LEUOOPSAJ!US 
STHSOLOPHOAUS GAi. IFORNleHS.E 
CYCLOPTERIDAE 
ICICHTHTS LDCKINCIDNI 
CITHARICHTHYS STIQHAEUS 
PARDPHRYS VETULUS 
THERACRA CHALCOORAl1HA 
UNIDENTIFIED 
Pl£URONICHIKYS 0£CURRENS 
COTTI DAE 
LEPTDCDTTUI Al!HATUS 

Figure 3.--Rank abundance of larvae caught in neuston tows during cruise 
1DA81, October-November 1981. 

http:DECAORAl'ft.IS


_ _ 

20 


ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE• IOA81 GEAR• BONGO ST AGE• EGG 

-~S,,,PuE.,c._.1..E.,.S._____ 
HUMBER CAUGHT

o .• QO •o-oo 110 -00 11 0 . 00 'l,to.oo ,o.oo 

BOTHIDAE 
PLEURONECT t DAE 
BATHYLAG I OAE 
CITHARI CHTH'f'S SP. 
TELEOST TYPE G 
I CI CHTHYS LO CKINGTDNI 
TRACHIPTERUS ALTIVELIS 
PAROPHRYS VETULUS 
CH AUL I OCUS MACOUN I 
BATHYLAGUS SP . 
PSETT I CHTHYS HELANOSTJ CTUS 
BATHYLAGUS OCHOTENSIS 
UNlOENTlFtED 
DISINTEGRA TED 
TETRAGONURUS CUV1ER1 
TE LEOST TYPE E 
THERAGRA CHALCOGRAMHA 
ARGENTINIOAE 
PLEURON I CHTHYS DECURRENS 

BOTH I DAE 
PLEURONECTIOAE 
PAROPHRYS VETULUS 
C: I THAR I CHTHYS SP. 
BATHYLAGJOAE 
TELEOST TYPE G 
CHAULIOOUS HACOUNI 
BATHYLAGUS SP. 

PSETTlCHTH'f S HELANDSTICTUS 

I CICHTHY S LOCKINGTON! 
I RACHIPTEAUS AL I !>EL 15 
UNIDENTIFIED 
THERAGRA CHALCOGRAHt1A 
DIS INTEGRATED 
BATHYLAGUS OCHOTENSJS 
TELEOST TY PE E 
TETRAGONURUS CUV I ERi 
ARGENTINIOAE 
PLEURONICHTHYS OECURRENS 

~ 


TRACHIPTERUS AL TIVELIS 
ICICHTHYS LOCK1NCTOH I 
BATHYLACIDAE 
CH• Ul IOOUS ffACOUH I 
BATHYLACUS SP. 
TELEOST TYPE C 
BOTH I DAE 
CITHARICHTHYS SP. 
BATHYLAGUS OCHOTENS IS 
PLEUROHECTIOAE 
PAROPllRYS V£tULUS 
DISINTEGRATED 
PSETT ICHTHYS HELANOST I CIUS 
TELEDST TYPE E 
UNIDENTIFIED 
TETRAGDNURUS CUY I ERi 
ARGEHTINIOAE 
THERAGRA CHALCDCRAHHA 
PLEURONICHIHYS OECURRENS 

BOTH I DAE 
BATHYLAOIDAE 
TELEDST TYPE G 
TRACHIPTERUS ALT! VELIS 
CHAUl. IOOUS tv.CllUMI 
I Cl CHTHYS LOCK! NG TON I 
BATHYLAGUS SP· 
PLEUROHECTIOAE 
CITHARICHTHYS SP. 
PAROPHRYS VEIULUS 
UNIDENTIFIED 
BATHYLACUS OCHDTENSIS 
DISINTEGRATED 
TETRACONURUS CUVIER! 
TELEDST TYPE E 
ARGENTINIDAE 
PSETll CHl HY S llEl. ANOSll CTUS 
THERAORA CHALCOORJl/tl1A 
PLEURON ICHTHYS OE CURRENS 

I 
1· 
I 
I 

I 

I 
I 

I 

Figure 4.--Rank abundance of eggs caught in bongo tows during cruise 1DA81, 
October-November 1981. 
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ICHTHYOPLANKTON RANK ABUNDANCE 
CRUISE• 1DA81 GEAR• BONGO STAGE• LARVAE 

NUMBER CAUGHT PERCEN T OCCURREllCE 
-~SP~E-C~I.E~ o.- oo 1-0.00 110.og 1,a.00 1,<t c.ca JpG .oo -~u.~~E&_______o .•oo ip.oo •p·oo ap .oo •p .oo 1 ~0 . 00~ s_______ SPEC l•S 

CITHARICHTHYS SP. TARLETDNBEANI A CRENULARI S 
SEBASTES SP· SEBASTES SP. 
TARLETONBEANI A CRENULAR IS CITHARICHTHYS SORDIDUS 
CITHARICHTHYS SOROIDUS PRDTDHYCTDPHUH CROCKER! 
PROTOHYCTOPHUH CROCKER! CITHARICHTHYS STlGHAEUS 
CITHARI CHTHYS ST! OHAEUS CITHARJCHTHYS SP. 
DISINTEGRATED CHA \11. 1 ODUS HA COUH I 
LESTIDIOPS RINOENS ICICHTHYS LOCKINGTDNI 
ICICHTHYS LOCKINGTON! LES! ID JOPS AIHCENS 
CHAU!. I ODUS HA COU PI f DISINTEGRATED 
EN GRAUL IS HORDAX BATHYlAOUS HILLER! 
PELAHPHAEIDAE PR DJaHYO I OPl!Vlt THOMP SON I 
PROTOHYCTDPHUH THOHPSONI ENORAULIS HORDAX 
CYCLOPTERIDAE HELAHPHAEIDAE 
PAROPHRYS VETIJLUS CYClDPTERIDAE 
BATHYLAOUS HILLER! DANAPHOS OCULATUS 
UNIDENTIFIED PARDPll!IYS YErULUS 
DANAPHOS OCULATUS SIENOBRACHI US LEUCOPSARUS 
HYCTOPHIDAE HYCTOPHIDAE 
SlEHDUftACH IUS lEUDDPSARUS UNIDENTIFIED 
LAttPANYCTUS REGAL IS LA/'PANYCTUS REGAL lS 
TETRAOONURUS CUVIER I BATHYLAGUS OCHDTENSIS 
BATHYLAGUS OCHOTENSIS LAHPANYCTUS SP. 
LAHPANYCTUS SP. CYCLOIHONE SP. 
CYCLOTHONE SP. LAHPANYCIUS RITTER! 
LAt1PANYCTUS RITTER! TETRAGONURUS CUV IERI 
DIAPHUS THETA DIAPHUS THETA 
GLYPTOCEPHALUS ZACHtRUS GL YPTOCEPHALUS ZACHIRUS 
UDUS: ttA.CA.OC ~.PHo\lUS OA0tl$ " ACROCEPHAlUS 
AGONTDAE AGONIDAE 
ARTEDJUS HARRINGTONI ARTEDIUS HARRINOTONI 
TACTOSTOHA HACRDPUS OlOOElUOHT Hl .S SP · 
PSETTICHTHYS HELANOSlICTUS "ICROSIOllA HICRDSI OHA 
ARGYROPELECUS LYCHNUS OSHERUS HORDAX 
SEBASTOLOBUS SP. IACTO SIOll>, HACROPUS 
COLOLABIS SA.IRA PSETrt CHTHYS HELANOST 1CTUS 
TRACHIPTERUS ALTIVELlS ~~~!~~~~~~~ss~~CHNUSDIODEN IC!HHT 5 SP . 
111CROSTDHA HlCRDSTDHA COLOLABIS SAIRA 
DStERUS t10RDAX 1.RACHIPIERUS Al. II YE\. IS 

CJTHARICHTHYS SP. 
SEBASTES SP. 
DISINTEGRATED 
PARQPHRYS VETULUS 
TARLETONBEANlA CRENULARI S 
LESTIDIDPS RINGENS 
CTTHARlCHTHYS SDROJDUS 
TETRAGONURUS CUV I ERi 
PROTOHYCTDPHUH CRDCKERl 
UNIDENTIFIED 
CDLOLABlS SAIRA 
ENGRAULl S HORD AX 
CJTHARlCHTHYS STIGHAEUS 
HELAttPHA.ElDAE 
HYCTOPHIDAE 
CYCLOPTERIDAE 
ICICHTHYS LOCKINGTON! 
CHAULI ODUS HACOUN I 
LAl'f'ANYCTUS RJTTERI 
OSHERUS HORDAX 
SEBASTOLOBUS SP, 
DANAPHOS OCULATUS 
PROTOHYCTOPHUH THOHPSDNI 
LAHPANYCTUS REGAL IS 
DIAPHUS THETA 
HlCROSTOHA HICROSTOHA 
STENOBRACH I US LEUCDPSARUS 
BATHYLAGUS HILLERl 
AJIOYM PElECUS l YOHN US 
ARI EOI UB HARRINOI ONI 
GADUS HACROCEPHALUS 
CYCLOTHONE SP. 
UHHlLAOUS OCHDTENSIS 
l ACfOSTOllA llACllDPUS 
OIOOENICHTHYS SP. 
GLYPTOCEPHALUS ZACHIRUS 
AGONIOAE 
L"'11' ,,,.YC1US SP. 
PSETTlCHTHYS HELANOSTICTUS 
TRACHlPTERUS ALTIVELIS 

-~s...e_.E.,.CcoI...E,.S_______ 

TARLETONBEANIA CRENULARIS 
CITHARICHTHYS SP. 
SEBASlES SP. 
PROTOHYCTDPHUH CROCKER! 
CITHARICHTHYS SORDIDUS 
DISINTEGRATED 
LESTIDIOPS RINGENS 
CITHARICHTHYS STIOHAEUS 
CHAULI ODUS HACOUN I 
ICICHTHYS LDCKINGTDNI 
HELAHPHAEIDAE 
PROTOHYCTOPHUH THOMPSON I 
BATHYLAGUS HILLER! 
HYCTDPHI DAE 
TETRAGONURUS CUVIER! 
LAHPANYCTUS REGAL! S 
LAHPANYCTUS RITTER! 
CYCLOTHONE SP. 
D.utAPHOS DCULATUS 
ENGRAULI S HORDAX 
DlAPHUS THETA 
LAHPANYCTUS SP. 
STENOBRACHI US LEUCOPSARUS 
BATHYLAGUS OCHOTENSIS 
CYCLOPTERI DAE 
CDLDLABIS SAIRA 
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Figure 5.--Rank abundance of larvae caught in bongo tows during cruise 1DA81, 
October-November 1981. 
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Figure 6.--Distribution and lengths of larvae of Engraulis mordax from neuston 
tows during cruise 1DA81, Octobe3-November 1981. Abundance 
expressed as numbers per 1,000 m • . 



23 


+• 

41 OON 

+13 

47 OON 

+r+s +10 +n 

+r +7 +17 41 OON 

+23 +13 +41+47 

45 OON 

+II +12+54 +I 

44 OON 

+34 

+I +7 +40 

+40 43 OON 

+20 +• 

+I +12 +121 42 OON+II 

+II 

+14 +27 

+1:1+1:1 41 OON 

+17 +121 

+IS +17 

+11 +r4 +115 40 OON+ra 

Bathylagidae 
Bongo 
October-November 1981 

39 OONn =226 

129 oow 127 oow 125 0011 123 0011 
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Figure 8.--Distribution and lengths of larvae of Protomyctophum crockeri from 
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Figure 9.--Distribution and lengths of larvae of Tarletonbeania crenularis 
from bongo tows during cruise, 1DA81, 02tober-November 1981. 
Abundance expressed as numbers per 10 m • 
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Figure 10.--Distribution and lengths of larvae of Cololabis saira from neuston 
tows during cruise, 1DA81, Octob3r-November 1981. Abundance 
expressed as numbers per 1,000 m. 
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Figure 13.--Distribution of eggs of Icichthys lockingtoni from neuston tows 
during cruise, 1DA81, sctober-November 1981. Abundance expressed 
as numbers per 1,000 m • 
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Figure 15.--Distribution and lengths of larvae of Sebastes spp. from bongo 
tows during cruise, 1DA81, Oc2ober-November 1981. Abundance 
expressed as numbers per 10 m • 
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Figure 16.~Distribution and lengths of larvae of Hexagrammos decagrammus from 
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Figure 21.--Distribution and lengths of larvae of Citharichthys spp. from 
bonqo tows during cruise, 1DA81, October-~ovember 1981. Abundance 

. 2 
expressed as numbers per 10 m • 
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Fiqure 22.--Distribution and lenqths of larvae of Citharichthys sordidus from 
bongo tows during cruise, 1DA81, October-November 1981. Abundance 
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Figure 23.--Distribution of eggs of Pleuronichthys decurrens from neuston tows 
durinq cruise, 1DA81, ~ctober-November 1981. Abundance expressed 
as numbers per 1,000 m. 
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Figure 24.--Distribution of eqgs of Pleuronichthvs decurrens from bongo tows 
durinq cruise, 1DA81, October-November 1981. Abundance expressed

2 as numbers per 10 m • 
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