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Std length column should read >40. 

CL for the Body Height/Std Length ratio of the 25-29 mm 
length class should read + 0.001. 

Body Height/Std Length ratio of the Total rOvJ should read 
0.045. 

The Body Height/Std Length ratios of the 20-24, 25-29, and 
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0.0482, respectively. The total mean value should read 
0.0443 + 0.001. 
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INTRODUCTION 

Larval herring surveys have been conducted by the Northeast Fisheries 
Center in the Georges Bank - Gulf of Maine area since 1971 in order to in
vestigate the physical and biological factors influencing larval survival 
and, ultimately, recruitment into the fishery. The major program objectives 
and field sampling techniques have been developed through ICNAF (International 
Commission for the Northwest Atlantic Fisheries), and are more fully described 
in Lough and Bolz (1980). 

Starvation and predation are generally acknowledged as major causes of 
larval fish mortality (Hunter, 1976). There is·some evidence that the size 
of the recruited year class of fall spawned larval herring is dependent upon 
overwinter survival when food organisms are scarce in this area (Sherman, 
1971; Dube et al., 1977; Lough, 1976; Graham and Davis, 1971; and Chenoweth, 
1970). There have been many investigations into larval fish feeding which 
have provided evidence for a linkage between larval survival and the production 
cycle of their prey organisms. The major objective of our study is to examine 
the interrelations among larval herring survival, feeding, and morphological 
condition during the first six months of life. In this report the basic larval 
herring gut content and morphological condition data are presented on an 
individual cruise basis, for the 1974, 1975, and 1976 spawning seasons. These 
data are still undergoing extensive analyses which will be interpreted more 
fully, along with the corresponding information on the distribution and 
abundance of larval herring prey and predators in the environment, in future 
reports by Cohen et ale (1980·a), and Gohen and Lough (1980a). 
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METHODS 

1. Field Sampling 

Cruise tracks and dates for each survey conducted in the 1968-1978 
ICNAF time series are presented along with details of the sampling methods 
in Lough and Bolz (1980). Our efforts have been focused on the following 
15 cruises: 

Vessel Cruise No. 

1. Cryos 74-04 
2. Prognoz 74-01 
3. A. Dohrn 74~01 
4. Albatross IV 74-13 
5. Albatross IV 75-02 
6. Belogorsk 75-02 
7. Belogorsk 75-03 
8. A. Dohrn 75-187 
9. Albatross IV 75-14 

10. Albatross IV 76-01 
11. Wieczno 76:01 
12. Wieczno 76-03 
13. A. Dohrn 76-02 
14. Researcher 76-01 
15. Mt. Mitchell 77-01 

Survey Dates 

9/07 - 9/24/74 
10/18 -10/30/74 
11/16 -11/23/74 
12/04 -12/19/74 

2/12 - 2/28/75 
9/25 -10/08/75 

10/17 -10/30/75 
11/01 -11/18/75 
12/05 -12/17/75 

2/10 - 2/25/76 
4/09 - 5/04/76 

10/14 -11/03/76 
11/15 -11/29/76 
11/27 -12/11/76 

2/13 - 2/24/77 

Beginning in 1971, the ICNAF surveys were conducted on a standard grid 
of stations 15-20 miles apart, attempting to cover the entire region approxi
mately once a month from September/October through December. February surveys 
were added in 1974, and since the 1975 season sampling effort has been concen
trated on the Georges Bank - Nantucket Shoals spawning areas. A double oblique 
bongo haUl (61-cm diameter frame with .333 and .505-mm mesh nets, and starting 
in fall 1974, also a 20-cm diameter frame with .053 or .253, and . 165-mm mesh 
nets) was made at each station. A 10-minute neuston haUl (lx2, or .5x1 m 
rectangular frame with a .505-mm mesh net) also was made at most standard 
stations during the 1974-1977 seasons. During a standard bongo haul the 
sampling array was lowered at 50 m/min to a depth of 100 m or within 5 m of 
the bottom and retrieved at 10 m/min at a ship speed of 3.5 knots. 

2. Laboratory and Data Processing Methods 

A complete description of the laboratory and data processing methods 
has been outlined in Cohen and Lough (1979). Over 7,000 larval herring have 
been processed from the 15 surVey cruises covering three spawning seasons 
(September/October through February, and through April in 1976). A series 
of measurements (standard length, head height, eye height, body height, 
maxillary length, pectoral angle, and skull width) were taken on a subsample 
of larvae in order to estimate the approximate age, various condition factors, 
and mouthgape. Larvae were staged according to Doyle (1977) and then processed 
for gut content and noted for incidence of parasites. Prey items were identi
fied as specifically as possible based on the available literature (Murphy 
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and Cohen, 1978) and measured for a length-weight conversion for eventual 
use in biomass estimates of prey consumed (Cohen and Lough, 1980b)c An 
attempt was made to correct the environmental abundance estimates of prey 
items collected by .053, .165, .333, and .505-nun mesh bongo nets for losses due 
to extrusion and avoidan'ce (Gohen, 1980; Davis, 1980).,. so that these data and the 
larval gut content information could be used in the calculation of select-
ivity indices (Cohen et ale" 1980b).This inforrriation will also be used 
to investigate the relationship between prey density and larval 'growth and 
survival examined in a recent paper by Werner and Blaxter (1980). 

All the data were processed using statistical and organizational routines 
from "Statistical Package for the Social Sciences" (Nie et ale, 1975) in use 
on the Sigma-7 computer of the Woods Hole Oceanographic Institution. 

3. Presentation of Data 

The larval herring gut content and morphological condition data for 
the'three spawning seasons are presented in this report for each individual 
survey cruise in the following breakdown of tables and figures: 

A. Tables 

1. Mean length and width of larval herring prey items 
by 5-nun length class. 

2. Abundance of larval herring prey items by 5-nun length class. 

3. Diel distribution (2-hourly) of feeding larval herring 
by 5-rom length class. 

4. Mean values of larval herring condition factor measurements 
by -S-nun length class. 

B. Figures (individual cruise plots) 

1. Percentage of larval herring feeding per station. 

2. Mean number of prey items per larval herring per station. 

3. Mean value of larval herring eye height/head height ratios 
per station. 

4. Mean value of larval herring body height/standard length 
ratios per station. 
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SUMMARY OF RESULTS 

The dominant prey items of herring larvae over the three seasons 
studied were adults and developmental stages of the following copepods 
ranked by the approximate frequency with which they were selected as prey: 

1. Pseudocalanus sp. 
2. Paracalanus parvus 
3. Centropages typicus 
4. Centropages hamatus 
5. Oi t·hona spp. 
6. Calanus finmarchicus 

The larvae feed more intensively on copepod nauplii early in the season 
when they are small, and gradually shift to a higher proportion of copepodites 
and adults in their diet later on in the season. Larvae commonly contained 
1 to 5 organisms in their hind guts; on several occasions large numbers of 
copepod eggs (up to 60 per larva) were found throughout the length of the 
gut. In December 1974, both species of Centro pages were common as prey, but 
in December of 1975 and 1976 their occurrence in the larval guts decreased 
markedly and Pseudocalanus sp. and Parac'alanus parvus. becrurie dominant. 
There is some evidence that this change in diet may reflect a change in compo
sition of the zooplankton available, according to Shennan et al. (1978), who 
found a decrease in the percentage of Centropagestypicus adults and an in
crease in Pseudocalanus Spa adults on Georges Bank in autumn of 1975 
compared to autumn of 1974. 

In our study the highest incidences of feeding occurred during December 
1975 (28.04%), April 1976 (37.97%), and February 1977(29.01%). In all the 
other surveys percentage of larvae feeding ranged between 5-18%, except in 
September 1975 when no laryae were examined with food in their guts. These 
percentages are somewhat low compared to other studies of larval herring feed
ing reported: 

Author 

Sherman and Honey (1970): 
Rudakova (1971): 

Bainbridge and Forsythe (1971): 
Bjorke (1971): 
Bowers and Williamson (1951): 

Schnack (1972): North Sea 
Baltic Sea 
Firth of Schlei 

Bhattacharyya (1957): 

Feeding incidence 

57% 
1961-morning maximum=38.6% 
1967-day maximum=40.8% 

evening maximum=55% 
sunset maximum=70% 

51% 
Yolksac larvae=28% 
Post larvae=60-70% 

50% 

= rv 100% 

35.2% 

Percentages varied with the time of day, age of larvae, depth of of sampling, 
geographic area, and season. Most other studies have observed a diurnal feed
ing pattern. In our study, feeding incidence usually appeared to increase 
around sunset for all three seasons. We were not able to estimate the degree 
of di gestion of the gut contents as other authors have done (Schnack, 1972, 
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and Bhattacharyya, 1957) in order to calculate the length of time food was 
in the gut, and obtain a better estimate of the time when feeding occurred. 

The morphological measurements were used to calculate several measures 
of larval condition based on the indices described in Ehrlich et ale (1976). 
Cruise plots of the eye height/head height and body height/standard length 
ratios show some indication that larvae retained on the shoal spawning grounds 
located in the highest larval density centers were more robust than larvae 
outside these areas. The multivariate techniques of factor and discriminant 
analyses were used to try to separate robust from starving larvae based on 
their morphological measurements and feeding incidence, however, neither 
technique was successful because of various problems encountered in analyzing 
this data set which are discussed in Cohen and Lough (1979). 
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Table 1. Cryos 74-04, 9/7-9/24/74, 
larval length class. 
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Table 2. Prognoz 74-01, 10/18-10/30/74, 
larval length class. 

mean length and width of larval herring prey items by 5-mm 
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Table 3. A. Dorhn 74-01, 11/16-11/23/74, 
larv~l length class. 

mean length and width of larval herring prey items by 5-mm 
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Table 4. Albatross IV 74-13, 12/4-12/19/74, 
larval length class. 

mean length and width of larval herring prey items by 5-mm 
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Table 5. Albatross IV 75~02, 
larval length class. 
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Table 5. Continued. 
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Table 6. Be1ogorsk 75-02, 9/25-10/8/75, 
larval length class. 

mean length-and width of larval herring prey items by 5-mm 
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Table 6. Continued. 
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Table 7. Belororsk 75-03, 10/17-10/30/75, 
larval length c ass. 

mean length and width of larval herring prey items by 5-mm 
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Table.7. Continued. 
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Table 8. A. Dohrn 75-187, 11/1-11/18/75, 
larval length class. 

mean length and width of larval herring prey items by 5-mm 
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TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES «MM) Length 

NUMBER PREYI 
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Table 8. Continued. 
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GEAR MESH _______ _ 

-
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Table 9. Albatross IV 75-14, 12/5-12/17/75, 
1arv~1 length Class. 

mean length and width of larval herring prey items by 5-mm 
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TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES C MM) Length I 
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Table 9. Continued. 
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NUMOER OF PREY AT SIZE RANGES (MM) Width 
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Table 10. Albatross IV 76-01, 2/10-2/25/76, 
larval length class. 

mean length and width of larval herring prey items by 5-mm 
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EXAMINED FEEDING PREY 
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320 32 205 
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MEAN NO. 
PREY I ----
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1.71 3 
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Table 10. Continued. 
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320 32 
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TOTAL MEAN NO. 
NUMBER PREY I 

PREY LARVA ~0.19 

12 1.71 

177 4 .. 12 71 

205 6 .. 4 106 

12 4 .. 0 3 

406 4 .. 78 180 

61 em Bongo 
GEARO.5xlm Neusto~E9H .505 mm 
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Table 11. Wieczno 76-01, 4/9-5/4/76, 
larval length class. 

mean length and width of larval herring prey items by 5-mm 

CRUISE Wieezno 76-01 .505 mm 61 em Bongo 
GEAR MESH, ____________ _ 
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Table 11. Continued. 
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Table 12. Wieczno 76-03, 10/14-11/3/76, 
larval length class. 

mean 1ertgth and width of larval herring prey items by 5-mm 

Wieezno 76-03 61 em Bongo .505 mm 
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~ 
tJl 

~ 
-E 
t:J 
Q) 

gJ 
t) 

ta 
tj 

~ 
(fj 

~ 
§ 
G 

.5 
(.!) 

-J 
~ 
Q:: 

:3 

~ 
§ 
~ 

~ 
Q 

~ 
(;) 

~ 
Q 

LARVAL 
LENGTH 

(MM) 

<10 

10-14 

-

15- 19 

20-24 

25-29, 

30-39 

>40 

LENGTH 
MISSING 

TOTAL 

NUMBER NUMBER 
LARVAE LARVAE 

£XAMINEO fEEDING 

25 3 

174 13 

28 3 

. 1 0 
-

------

10 1 

--

238 20 

TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Length 
I 

NUMBER PREY I 
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Table 12. Continued. 
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Table 13. A. Dohrn 76-02, 11/15-11/29/76, 
larv~llength class. 

mean length and width of larval herring prey items by 5-mm 
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Table 13. Continued. 
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CRUISE GEAR MESH _____ _ 
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Table 14. Researcher 76-01, 11/27-12/11/76, mean length and width of larval herring prey items by 5-mm 
larval length class. 
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PREY LARVA 50.19 0.2 -0.49 0.5 -1.09 1.1- '.59 1.6 -2.59 2.6-4.59 5.0 

5 1.67 5 
-~ .f--

3 1.5 3 

" 

f----- -----

8 1.6 8 

I 
t.N 
..j::.. 
I 



Tabl~ 14. Continued. 
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Table 15. Mt. Mitchell, 77-01, 2/13-2/24/77, 
larval length class. 

mean length and width of larval herring prey items by 5-mm 
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Table 15. Continued. 

~ 
(J, 

~ 
~ 

-C: 

~I 
~ 
D 

la 
t) 

~ 
(Jj 

~ 
~ 
8 
~ 
~ 
n: 
:5 

~ 
§ 
~ 
~ 
~ 
C) 

tj 
Vj 

~ 
Q 

LARVAL 
LENGTH 

(MM) 

<10 

10-14 

15-19 

20-24 

25-29 

-._-

30-39 

>40 

LENGTH 
MISSING 

f--. 

TOTAL 

NUMBER NUMBER 
LARVAE I.ARVAE 

EXAMINED FEEDING 

18 6 

31 12 

f--._--

27 4 

10 3 

86 25 

CRUISE
Mt .. Mitehell 77-01 61 em Bongo .. 505 mm _______________ GEAR MESHI ______ __ 
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Species Names for Tables 16-30 

Pseudo m = Pseudocalanus sp. 

Para p = Paracalanus parvus 

Cent typ = Centropages typicus 

Cent ham = Centropages hamatus 

Oithona spp = Oithona spp. 

Cal fin = Cal anus finmarchicus 

Invert egg = Invertebrate egg 

Unident Cal adult = Unidentified Calanoid adult 

Unident Cal juv = Unidentified Calanoid juvenile 

Unident = Unidentified and miscellaneous other groups 



Table 16. Cryos 74-04, 9/7-9/24/74, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = copepod nauplius C = copepodite 
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Table 17. Prognoz 74-01, 10/18-10/30/74, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = copepod nauplius C = copepodite 
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Table 18. A. Dohrn 74-01, 11/16-11/23/74, -abundance of larval herring prey items by 5-mm 
larval length class. 
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N = copepod nauplius C = copepodite A = adult copepod 

CRUISE Anton Dohrn 74-01 GEAR61 em Bongo 

lARVAL NUMElER NUMBER Pseudo Para Pseud- Cent Cent Cenl Oilhona Cal fin 

lENGTH LARVAE LARVAE 
(MM' EXAMINED fEEDING m P para Iyp /Jam spp spp 

<10 35 5 1-C 

I 

: 10- 14 41 10 2-A 9-C I-A 

r- --

15-19 72 12 I-A 
l-C S-C 
3-A 2-A 

----- -----I-

20-24 2 1 2-A I-A 

----. 

25-29 

.--- --

30-39 

>40 

-- - . 

lENGlH 
MISSING 

---- ----- .-

lOTAL 150 28 I-A l-C IS-C 
7-A 3-A 

I-A 

MESH .333 nun 

Inver! Unidenl Unidenl Unidenl 
Cal Cal 

egg adull juv 

1 S-N 
1-C 

2 3-C 

3 2-C 

5-N 
«) 

6-C 

I 
~ 
I-A 
I 



Table 19. Albatross IV 74-13, 12/4~12/l9/74, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = Copepod nauplius 

~ 
D 
tij 
tj 

-c: 
2 
g 
a 
~ 
trl 
Bi 

~ 
~ 
G 

& 
~ 
Q: 

3 
I 
~ .r:: 
~ 
~ 
~ 
;:! 

lARVAL 
LENGnt 

'I 
(MMt 

I: <10 

I' " 
Ii 10- 14 
I 

15-19 

----

i 

: 20-24 

25-29 

. _ .. _-- --~ 

30-39 

>40 

LENGTH 
MISSING 

---

TOTAL 

----

NUMOER 
LARVAE 

EXAMINED 

119 

1589 

1066 

286 

34 

-----

2 

32 

-----

3128 

C = Copepodite A = Adult copepod 

CRUISE Albatross IV 74-13 GEAR61 em Bongo MESH .505 nun 

NUMBER Pseudo Para Pseud- Cent Cent Cenl Oithona Cal fin Invert Unident Unidenl Unidenl 

lARVAE Col Cal 
FEEDING m p para Iyp ham spp spp egg adull juv 

2 l-C - l-C 

15-N o-N U-N 45-C I-N 9-C 

140 l-C 5-C 4-C 47-A 31-C 24-A 1 43 22-N I-fish 
2-A 37-A 4-A 4-A 14-C egg 

2-Pter pods 

13-N 33-C 12-N 234-C 120-C 33-C 1-C 4-N 

222 2-C 44-A 7-C 7-A 21-A 3-A 25-A 1 24 31-C I-fish 
20-A 5-A egg 

2-N 6-c 4-C 73-C 47-C 
3-N I-fish 

99 4-C 29-A 2-A l1-A 39-A 1-C 14 15 l-C egg 
6-C l1-A 

44-A 

9 I-A 2-C l-C - 1-C 2-C l-C 1-A 5 I-N 
15-A 2-A 1-A 2-A 

1 l-C 2-A 1 
2-A 

._--

2 I-A l-C l-C 

----
30-N 6-N 26-N 360~C 170-C I-N 23-C 26-N 3-fiah 

475 l-C 48-C 16-C 67-A 69-A 73-C 67-A 4 82 88 47-C eggs 
67-A 26-A 13-A 9-A 2-Pter pods 

------ ~--. 

I 
.po. 
N 
I 



Table 20. Albatross IV 75-02, 2/12-2/28/75, 
larval length class. 

abundance of larval herring prey items by 5-mm 

~ 
tJ 
fij 
tj 

-C: 

2 
~ u 
~ 
tj 

tE 
(J) 

~ 
§ 
G 

~ 
§ 
Q: 

:3 
I 
~ 
f:: 

~ 
~ 
~ 
~ 

N = copepod nauplius C = copepodite A = adult copepod 

61 em Bongo 
CRUISE Albatross IV 75-02 GEARO.5 x 1m Neuston MESH .505 mm 

lARVAL NUMBER NUMOER Pseudo Para Pseud-", Cent Cent . Cent Oi/llOna Cal fin Inver' Unidenl Unidenl Unidenl 

LENGn! LARVAE LARVAE Cal Cal 

(MM' EXAMINED fEEDING m P para typ ham spp spp egg adult juv 

<10 

i 10- 14 2 0 

: 

15-19 7 0 

----
I 

231 42 
2-C 3-A 1-C 1l-C 3-C 16 

I 20-24 47-A 6-A 6-A 

658 120 is-c 3-A 4-C 18-C 8-A 2-A 10 52 
203-A 19-A 33-A 

25-29 

... _---. -_. -----

327 36 l-C 4-A 
3-C 23-A I-A 2-A 17 

30-39 6 I-A 10-A 

--- ----

;;"10 

-

lENGTH 
5 0 

MISSING 

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

TOlAl 1230 198 18-C 7-A 3-A 
8-C 29-C 3-C 4-A 10 85 

:U1-A 35-A 62-A 9-A 

-----

I 
~ 
tN 
I 



Tab 1 e 21.. Be 1 ogorsk 75-02, 9/25-10/8/75, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = copepod nauplius 

I 
I ~ 

til 
t5 

I: -r: 
tJ 
Q) I 

I 

LARVAL 
LENGTtt 

(MM) 

<10 

g 
a Ii 10-14 

lci 
tJ 
llJ 
3j 

~ 
~ 
G 

~ 
~ n: 
3 
I 
6 r:: 
~ 
~ 
~ 
~ 

15-19 

----

; 20-24 

25-29 

. ----- --

30-39 

----

>40 

.. 

LENGTIt 
MISSING 

TlHAL 

NliMOEU NUMBER 
LARVAE LARVAE 

EXAMINED fEEDING 

15 0 

1 0 

_. 

------ --'---

1 0 

17 0 

C = copepodite A = adult copepod 

Be1ogorsk 15-02 . _ 61 em Bongo .333 rom 
CRUISE GEAR MESI-I, _____ _ 

Pseudo Para Pseud- Cent Cent Cent Oil/lOna Cal fin Inverl Unidenl Unident Unidenl 
Cal Col 

m p para Iyp ham spp spp egg adull juv 

-

-----'--._---- --.----

j 

I 
..J::. 
..J::. 
I 



Table 22. Belogorsk 75-03, 10/17-10/30/75~ 

larval length class. 
abundance of larval herring prey items by 5-mm 

~ 
o 
fii 
~ -c: 
tJ 
Q) 

gJ 
a 
~ 
ld 
3j 

~ 
8 

~ 
-J 
§! 
0: 
3 
I 

<: a r:: 
~ 
~ 
~ 
~ 

N = copepod nauplius 

LARVAL NUMBER NUMBER Pseudo 
LENGlIl LARVAE LARVAE 

i 
tMMI EXAMINED fEEDING m 

<10 97 12 ·]-N 
I 

! 10- 14 52 2 

----

15-89 

-----

i 20-24 

25-29 

--_.- -- ------

30-39 

--.-

>40 

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

LENGTII 
MISSING 1 0 

---- -----

TOlAl 150 14 3-N 

C = copepodite A = adult copepod 

CRUISE Belogorsk 75-03 GEAR61 cm Bongo 

Para Pseud- Cent Cent Cent Oi/hona Cal fin 

P para Iyp ham spp spp 

4-N 
l-C 

2-N I-N 2-C 

6-N I-N 2-C 
l-C 

.333 mm 

. Invert Unident Unidenl 
Cal Cal 

egg adull juv 

9 3 16-N 

1 2-C 

-

9 4 16-N 
2-C 

Unident 

Pelec} 
larvaE 

od 
1 

I 
+:
U1 
I 



Table 23. A. Dohrn 75-187, 11/1-11/18/75, 
larval length class. 

N = Copepod naup1ius C = Copepodite 

abundance of larval herring prey items by 5-mm 

A = Adult copepod 

CRUISE Anton Dohrn 71-187 GEAR 61 em Bongo MESH .333 mm 

~ gl 
~ ..c:: 
tJ 
(1) 

9 
G 

~ 
tJ 
tE 
Uj 

~ 
~ 
G 

~ 
~ n:: 
:3 
I 
6 
6 
~ 
Vj 

~ 
i5! 

lARVAL 
LENGIH 

Ii 'MM. 

I' 

I: <10 

f 
Ii 10~ 1'1 

15-19 

j 

i 20-24 

25-29 

---- --

30-39 

>40 

-------

LENGTii 
MISSING 

TOTAL 

-

NUMOER NUMllER Pseudo 
LARVAE lAHVAE 

EXAMINED FEEDING m 

133 15 

439 32 2-N 
I-A 

; 

174 16 4-C 
2-A 

12 1 2-C 

----- .--~ 

23 0 

781 64 2-N 
6-C 
3-A 

Para Pseud- Cent . Cent Cent Oil/lOoo Col fin Inverl Unidenl Unidenl Unidenl 
Cal Col 

p para Iyp ham spp spp egg oeMI juv 

r 

5-C 1-C 5-N 9 9-N 
I-A 6-c 

6-C l-C 2-C l-C 4-A 18 12-N 
6-A 4-C 

5-C l-C l-C I-A 3 
l1-A 

I 

---

i 

-

I 

16-C 3-C 2-C 2-C 5-A 5-N 30 21-N 
17-A 1-A lO-C 

. __ . ____ , _____ , ____ . _. _. 1.......-......_.'------ _~. ____ 

I 
.j::::.. 
Q\ 
I 



Table 24.. Albatross IV 75-14, 12/5-12/17/75, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = Copepod nauplius C = Copepodite A = Adult copepod 

~ 
tJ 

fii 
tj 

..c: 
tl 
III g. 
a 
ta 
G 
~ 
(Jj 

~ 
~ 
8 
~ 
¥1 
0:: 
:j 

I 
<: 
Q 
~ 

~ 
~ 
~ 
~ 

lARVAL NUMPER NUMBER 
LENGTH . lARVAE LARVAE 

I (MM. 
I 

EXAMINED fEEDING 

: 

i <10 41 0 

:1 

i 10- 14 271 51 

~. 

15-19 742 235 

---

: 20-24 149 58 

25-29 
15 4 

.---~ --

30-39 

------

>40 

lENGUt 42 7 
MISSING 

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

wrAl 1266 355 

CRUlSEAlbatros8 IV 75-14 GEAR 61 em Bongo 

Pseudo Para Pseud- Cent Cent Cenl OilllOna Cal fin 

m P para typ ham spp spp 

1-C 6-C 3-A 10-C U-A 
5-A 23-A . 
8-C 35-C 1-C 38-C l-C 
't6-A 180-A lO-A 2-A 18-A 

2-C 12-C 2-C 3-C 5-A 
23-A lOl-A 7-A 

3-C I-A I-A 
6-A 

4-A 

ll-C 56-C 9-C 51--C l-C 

74-A 314-A 2l-A 2-A 35-A 

--

MESH .505 mm 

IMer' Unidenl Unidenl 
Cal Cal 

egg adult juv 

-

1 25 4-N 
4-C 

8 122 l1-C 

44 5-C 

8 

4 

9 203 4-N 
26-C 

Unidenl 

Caudae 
armata 

l-C 

Peleey 
larvae 

a 

od 
1 

I 
.j:::.. 
'-l 
I 



Table 25. Albatross IV 76-01, 2/10-2/25/76, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = copepod naup1 ius 

Ii 

I 
~ 
Di r: 
~ 
E 

,---

LARVAL 
LENG1U 

(MM, 

<10 

() 
(l) r--g. 
(j 

13 
tJ 
~ 
(fj 

~ 
~ 
8 
~ 
§ 
0: 
:3 
I 
6 
i::: 

~ 
~ 
~ 
~ 

I. lO~ 14 
I 

15-19 

------

! - 20-24 

25-29 

- .. -~-.- --

30-39 

-----

>40 

------

lENGfit 
MISSING 

~----

TOTAL 

NUMOER NUMBER Pseudo 
LARVAE LAriVAE 

EXAMINED FEEDING m 

---

39 7 3-A 

410 43 
2-C 
25-A 

------ -----

320 32 1-C 
37-A 

---- ------

----

17 3 

---- ----

3-C 
786 85 65-A 

C = copepodite A = adult copepod 

61 cmBongo 
CRUI~lbatross IV 16-01 GEA R 0 •5 x 1m Neus ton MESH .505 mm 

Para Pseud- Cent Cent Cenl Oi/hona Cal (in In veri Unidenl Unidenl UnidenJ 
Cal Cal 

P para typ ham spp spp egg odull juv 

I-A 3 5 

a-A 1-C l-C 
10-A 3-A 5-A 66 55 l-C 

3-A 3-C 3-C 9-A 5-N 102 32 2-C 
5-A 2-A l-C 

J.:.A I-A 3-A 5 

~ 

12-A 4-c 4-C 17-A 5-N 171 97 3-C 
18-A 6-A l-C 

I 
..j::::. 
00 
I 



Table 26. Wieczno 76-01, 4/9-5/4/76, 
larval length class. 

abundance of larval herring prey items by 5-mm 

'N = copepod naup1ius C = copepodite 

~ 
OJ 
fj3 
§ 

lARVAL 
LENGTtI 

(MM' 

<10 
-!:: 
tl 
(1) 

r 10- 14 

§. 
U 
(a 
G 
IE 
(Jj 

~ 
~ 
G 

~ 
~ 
0:: 
~ 
I 

<: 
Q 
~ 

~ 
~ 
~ 
i:! 

15-19 

---
I 

: 20-24 

25-29 

-~-- ~--

30-39 

----

>40 

lENGTii 
MISSING 

10lAl 

-.--

NUMBER 
LARVAE 

EXAMINED 

.-

4 

-----

128 

22 

4 

158 

CRUISE \Heczno 16-01 

NUMBER Pseudo Para Pseud- Cent 

LARVAE 
fEEDING m p para Iyp 

2 1-C 
4-A 

43 2-C 6-A I-A 2-C 
31-A 2-A 

13 11-A 

- -

2 

60 3-C 6-A I-A 2-C 
46-A 2-A 

A = adult copepod 

GEAR 61 em Bongo MESH • 505 nun 

Cent Cenl Oilltona Cal fin Invert Unidenl Unidenl Unidenl 
Cal Cal 

ham spp spp egg adull juv 

~Uflhan~ 
eggs 

1-C larva 
Mysid 1 

.J 
~ 

fil.:<tll.t...A.d 

I-A 4-C 8-C 30 214 37-C 
1ongir~ 

3-A 18-A ( Hyped i 
amphi!] 

2-A l-C 8 37 I-N EtJphal~ 

2-A 1anfi 

1-C 5 1 42-C 

3-A 6-C 9-C 43 252 I-N 
5-A 18-A 79-C 

lid 
1 
e-6 
arvae-

12 

mis I-A 

d 
d-l 

iid 
e-7 

I 
.j::::.. 
\D 
I 



Table 27. Wieczno 76-03, 10/14-11/3/76, 
larval length class. 

abundance of larval herring prey items by 5-mm 

N = cope pod nauplius 

~ 
tl 

Iii 
t5 -.c: 
CJ 
(b 

'. 
I 

I: 

LARVAL 
L£NGTtf 

(MM' 

<10 

Ii 

Ii lO~ 14 

g. 
G 

tci 
tJ 
1E 
(Jj 

~ 
~ 
G 

S 
(!) 

¥1 n:: 
3 
I 
~ 
E 
~ 
(fj 

~ 
~ 

---

15-'9 

---

! 20-24 

25-29 

--_._ .. 

30-39 

-----

>40 

LENGTH 
MISSING 

._-----

lOfAL 

NUMBER NUMIlER Pseudo 
LARVAE LARVAE 

EXAMINED fEEDING m 

25 3 I-:-A 

174 13 2-A 

--

28 3 I-A 

-----

1 0 

.. .-

10 1 

---- ---.---

238 20 4-A 

C = copepodite A = adult copepod 

Wieczno 76-03 61 em Bongo .505 mm 
CRUISE GEAR MESH, _____ _ 

Para Pseud- Cent Cent Cent Oilhona Cal fin In veri Unident Unidenl Unidenl 
Cal Cal 

P para Iyp ham spp spp egg adult juv 

l-C 3-C 2 l-C 

I-A 2-C 3-C 10 2-C 
I-A 

l-C 2-<: l-C 

1 

---

2-C 2-C 2-C 3-C 4-C 13 3-C 
I-A I-A 

I 
U1 
o 
I 



Table 28. A. Dohrn 76-02, 11/15-11/29/76, 
larval length class. 

abundance of larval herring prey items by 5-mm 

~ 
tJl 
fi3 
§ 

-t:: 
tJ 
(l) 

9 o 
~ 
t3 
tE 
(Jj 

~ 
~ 
G 

~ 
?!l n:: 
3 
I 

<: o 
f:: 

~ 
~ 
~ 
~ 

N = copepod nauplius 

LARVAL NUMBER NUMBER Pseudo 

LENGnt LARVAE LARVAE 
IMM. EXAMINED fEEDING m 

; <10 

I 

I 10- 14 3 0 

15-19 
21 1 

----

: 20-24 17 2 2-A 

25-29 
1 1 I-A 

----- --

30-39 

>.'10 

-------- -. 

lENGTU 
MISSING 2 0 

-----.- _. 

10lAl 44 4 3-A 

--------

C = copepodite A = adult copepod 

CRUISE Anton Dohrn 76-02 GEAR 61 em Bongo MESH .505 mm 

Para Pseud- Cent Cent Cent Oil/lOna Col fin Invert Unidenl Unidenl Unidenl 
Col Col 

p para typ 110m spp spp egg odull juv 

1-C 

3-A 

-

3-A 1-C 

'---'---- --

I 
(,J1 

i-' 
I 



Table 29. Researcher 76-01, 11/27-12/11/76, 
larval length class. . 

abundance of larval herring prey items by 5-mm 

N = Copepod nauplius C = Copepodite A = Adult cope pod 

CRUISE Researcher 76-01 GEAR 61 em Bongo MESH __ .505 nun 

III 

51 
ti1 
fj 

-C: 

i 
: 
I 

; 

LARVAL 
lENGTH 

(MM. 

<10 

2 
9 u 

J' 
Ii 10-14 

t3 
tj 

lE 
(Jj 

~ 
8 
~ 
~ 
£t 
~ 

15-19 

----

: 20-24 

25-29 

. ----- -.-

30-39 

NUMBER 
LARVAE 

EXAMINEO 

14 

I--. 

35 

7 

---... 

I 
~ 
i:::: 

~ 
~ 
~ 
~ 

>.tIO 

~ 

LENGTH 
MISSING 

._- -----

TOTAL 56 

NUMBER Pseudo 
LARVAE 

fEEDING m 

3 3-C 
2-A 

2 I-A 

0 

._----

----. 

5 3-C 
3-A 

----.- ----_. -----, .. '---. 

Para Pseud- Cent Cenl Cent Oilhona Cal fin Invert Unidenl Unidenl Unidenl 
Cal Cal 

P para typ ham spp spp egg adu" juv 

2-A 

I 

2-A 

I 
V1 
N 
I 



Table 30. Mt. Mitchell 77-01, 2/13-2/24/77, 
larval length class. 

abundance of larval herring prey items by 5-mm 

~ 
tJ 

~ 
(j 

-.c: 
o 
(I) 

9 a 
~ 
t) 
liJ 

~ 

~ 
~ 
G 

~ 
-J 
§! 
ct 
3 
I 
~ r:: 
~ 
~ 
~ 
;:! 

N = cope pod naupl ius 

I lARVAL NUMBER NUMBfR Pseudo 

lENGHI lARVAE LARVAE 
I (MM) EXAMINfO FEEDING m 

I: 

I, <10 

I 

i 1O~ 14 

,- -

15-19 

----
, 
! 20-24 18 6 I-A 

-

25-29 31 12 5-A 

-._--- ._-* 

30-39 
27 4 9-A 

>40 

----- -----

lENGnt 
MISSING 10 3 5-A 

----- ---

lOlAl 86 25 20-A 

C = copepodite A = adult copepod 

CRUISE Nt. Uitehell 77-01 GEAR 61 em Bongo MESH 

Para Pseud- Cent Cent Cent Oil/lOna Cal fin Invert Unidenl Unidenl Unidenl 
Cal Cat 

P para #yp ham spp spp egg adull juv 

6 

I-A 14 

I-A 4 

I-A I-A 24 

I 
Ul 
tN 
I 



Table 31. Cryos 74-04, 9/7-9/24/74, 
length class. 

diel distribution of feeding larval herring by 5-mm 

~I 
()1 

J 
~ 
GI 
U) 

lJJ 

W 
Q 
(J) 

I 

~ 
~ 
§ 
~ 
g 
5 
I 

~ 
-J 

~ 
0:: 
J 
a 

TIME (GMT J 

LARVAL 
LENGTH 
(MM) ()()()0-02<Xl 

<10 

10-14 

.. 

15-19 

20-24 

25-29 

30-39 

>40 

LENGTH 

MISSING 

lDTAL 

"---_.-

o = Day 

CRUISE Cryos 74-04 GEAR 61 em Bongo MESH .333 mm 

---

1IIIIInili IIIIII .. U. 

020-0400 0401-0600 060l-0SOO 0801-DOO 100l-1200 1201-1400 1401-1600 1601-1800 1001-3)00 2001-2200 2201-2400 

~ 

8 2 4 

1 0 0 

--I--

r----

0 1 0 

9 3 4 

--~- .. --- '-- L--... -_l--.----------- - ------- --- -- --.....-------.~~-~-- ~ 

DI1I = Twi 1 i ght .' = Night 

lOTAL 

14 

1 

1 

16 

I 

I 

I 

J 

I 

I 
til 
~ 
I 



Table 32. Prognoz 74-01, 10/18-10/30/74, 
length class. 

diel distribution of feeding larval herring by 5-mm 

~ 

I :C 

~ Q! 

Ql 
U) 

lJJ 

~ 
U) 

I 

~ 
~ 
8 
~ 
~ 
5 
I 

~ 
-.J 

;! 
0: 
:J 
a 

TIME (GMT) 

LARVAL 
LENGlH 

CMM) 0000-(3)() 

<10 

10-14 

15-19 

20-24 

25-29 

30-39 

> 40 

LENGlli 

MISSING 

lOfAL 

o = Day 

CRUISE Prognoz 74-01 GEAR 61 em Bongo MESH .333 nun 

unnuu ~Inn II1II11111_ 

020-0400 0401-0600 0001-0800 0801-'POO 1001-1200 1201-1400 1401-1600 160H800 1801-2000 2001-2200 2201-2400 lDTAL 

2 0 2 4 

0 13 0 13 

2 13 2 17 

"--------_ .. _----_. --- -----

ID1 = Twi 1 i ght = Night 

I 

I 

I 
til 
til 
I 



Table 33. A. Dorhn 74-01, 11/16-11/23/74, 
length class. 

die1 distribution of feeding larval herring by 5-mm 

~ 
Ol 

J 
~ 
GI 
U) 

LU 

~ 
U) 

I 

~ 
~ 
5 
(J 

~ 
~ 
5 
I 

~ 
-J 

~ 
:::l 
a 

TIME (GMT J 

LARVAL : 

lENGTH 
(MM) 0000-0200 

<10 

10-14 

15-19 

20-24 

25-29 

30-39 

>40 

LENGTH 

MISSING 

lOTAL 

o :r: Day 

CRUISE Anton Dohrn 74-01GEAR 61 em Bongo MESH .333 nun 

IIUI ..... II ...... .. I 

020-0400 0401-0600 0001-0800 OOOl-DJO 1001-1200 1201-1400 1401-1600 1601-1800 1001-2000 2001-2200 2201-2400 

2 3 0 

~ 

0 5 5 

0 2 10 

0 0 1 

2 10 16 

. 
~ --.• --~-.----.-

m = Twilight • = Night 

TOTAL 

5 

10 

12 

1 

28 

I 

i 

I 
U1 

,0\ 
I 



Table 34. Albatross IV 74-13, 12/4-12/19/74, diel distribution of feeding ·larval herring by 5-mm 
length class. 

~ 
0\ ; 
,c 

~ 
lj 
U) 

ltJ 

~ 
U) 

I 

~ 
l-

S 
~ 
~ 
3 
I 

~ 

rn 
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TIME (GMT) 
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l£NGn-t 

CMM) 0000-0200 
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10-14 

---

15-19 

20-24 

25-29 

30-39 

>40 

lENGm 
MISSING 

lOTAL 

o = Day 

CRUISE ALB IV 74-13 
-

lUll 

02()-0400 0401-0600 0001-0800 080HOOO 1001-1200 

0 0 0 

0 16 1 

-

1 34 0 

0 15 2 

0 0 0 

0 0 0 

0 0 0 

1 65 3 

[J]= Twilight = Night 

GEAR 61 em Bongo MESH .505 mm 

MunUI . 1illlllllUI kn 

1201-1400 1401-1600 1601-1800 1001-2000 2001-2200 2201-2400 IDTAl 

0 0 1 1 0 0 2 

7 0 20 47 44 5 140 

22 4 59 75 21 6 222 

10 4 11 52 3 ,2 99 

0 0 0 9 0 0 9 

0 0 0 1 0 0 1 

0 0 0 2 0 0 2 

39 8 91 187 68 13 475 
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Table 35. Albatross IV 75-02, 2/12-2/28/75, 
length class. 

diel distribution of feeding larval herring by 5-mm 
61 em Bongo 
0.5 x 1 m 

TIME (GMT) CRUISEALB IV 75-02 GEAR Neuston MESH .505 mm 
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\0-14 
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15-19 
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30-39 25 

>40 

LENGTH 
MISSING 

-

lOTAL 158 

o = Day 

1'1'1. lUll .11111 ..... 

020-0400 0401-0600 0001-0800 08Ol-lJOO 1001-1200 1201-1400 1401-1600 160H800 1001-2000 2001-2200 2201-2400 lOTAL 

1 0 0 0 0 1 0 42 

9 3 -0 1 9 4 0 119 

2 1 2 1 2 2 1 36 

. 

12 4 2 2 11 7 l 197 

-

[IJ = Twilight .' = Night 
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Table 36. Belogorsk75-02, 9/25-10/8/75, diel distribution of feeding larval herring by 5-mm 
1 engtn <:1 ass. • 
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---
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--------

'--
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Table 37. Be1ogorsk 75-03, 10/17-10/30/75, 
length class. 

die1 distribution of feeding larval herring by 5-mm 
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>40 

LENGTH 

MISSING 

lOTAL 

o = Day 

CRUISE Belogorsk 75-03 GEAR 61 em Bongo MESH .333 mm 

IIIUUl .-- ~III .. IIJ" 
020-0400 0401-0600 0601-0800 0801-¥XX> 1001-1200 1201-1400 1401-1600 1601-1800 lOOI-a)OO 2001-2200 2201-2400 

1 11 

1 1 

2 12 

~L...-------- - - --_ .. __ .. _------
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Table 38. A. Dohrn 75-187, 11/1-11/18/75, 
length class. 

diel distribution of feeding larval herring by 5-mm 
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15-19 3 

20-24 0 

25-29 

30-39 

> 40 

LENGTH 

MISSING 

lOTAl 21 

o = Day 

CRUISE Anton Dohrn 75-18lEAR 61 em Bongo MESH .333 nun 
-

Ulllni 1111111 IIltUn 1111 

020-0400 0401-0600 0001-0800 0801-noo 1001-1200 1201-1400 1401-1600 1601-1800 1001-2000 2001-2200 2201-2400 

0 0 0 6 3 

4 3 1 5 7 

4 1 0 3 5 

0 0 0 0 1 

8 4 1 14 16 

nn = Twi 1 i ght = Night 

lOTAL 
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Table 39. Albatross IV 75-14, 
larval length. 

12/5-12/17/75, 
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~---.--- ... -

o = Day 

CRUISE ALB IV 
---

020-0400 0401-0600 oOOlOeoo 0801-noo 

- ,.-

0 0 

0 1 

1 0 

0 0 

0 0 

1 1 

--------- L______ __ --- - ,,---

no = Twi 1 i gh t ., = Night 

die1 distribution of feeding larval herring by 5-mm 

75-14 GEAR 61 em Bongo MESH .505 mm 

III .11111....---- .- 11111111 II, 

1001-1200 1201-1400 1401-1600 1601-1800 1001-2000 2001-2200 2201-2400 lOTAL 

0 1 2 4 7 24 9 51 

1 32 2 6 32 82 34 234 

0 9 2 0 4 4 22 58 

0 1 0 0 0 0 2 4 

0 3 0 0 0 1 0 7 

1 46 6 10 43 111 67 354 

----~--- - -~.-----.-------- ---
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Table 40. Albatros IV 76-1,2/10-2/25/76, 
length class. 

diel distribution of feeding larval herring by 5-mm 
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-
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3 3 5 1 1 
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Table 41. Wieczno 76-01, 4/9-5/4/76, 
length class. 

diel distribution of feeding larval herring by 5-mm 
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Table 42. Wieczno 76-03, 10/14-11/3/76, 
length class. 

die1 distribution of feeding larval herring by 5-mm 
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--~ 
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UIUe=:: .. .nnnn I 
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---------- ~----.- - ~- -------"--- --.-~~ '----------.-.-~-.--
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Table 43. A. Dohrn 76-02, 11/15-11/29/76, die1 distribution of feeding larval herring by 5-mm 
length class. 
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Table 44. Researcher 76-01, 11/27-12/11/76, diel distri.bution of feeding larval herring by 5-mm 
length class. . 
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Table 45. Mt. Mitchell 77-01, 2/13-2/24/77, 
length class. 

diel distribution of feeding larval herring by 5-mm 
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Table 46. Cryos 74-04. 9/7-9/24/74, mean value of larval herringcondHion factor measurements by 5-mm length class . 

Cryos 14-04 61 em Bongo • 333 mm 
CRUISE GEAR __ .... __ MESI .J.' 

NUMBER SKUll... WIOnHMM) Mount GAPE (MM) MAXIlLARY LENGn 1(""" 
lARVAE 

E'l'E tlE.GIIT (MM, UEAD tiEIGtH «MM' E V(/tIE/ID"EIGI rr RAID AOOY IIEIGIIT (M\t) rEClmAl AOOLE «0) 

~,Iitt'n) No. X Cl NO X Cl NO X CL NO X -CL NO X a. NO X Cl tv X 'CL NO X CI. 

- ------ . __ . ----
.... .... .... .... .... .... .... 

262 174 .456 .012 36 .614 .035 36 .434 .025 18 .261 .OTI 184 .1,13 .009 16 .520 .019 235 .318 .029 122 129.8 1.15 

-- -- ----- -- --- --.... - -----r ---- - .... - ---- -=to --_ .. ------ . -T- --"--- -----.-- ---.-- --- .-- -l=-.... 
35 31 .633 .043 20 .827 .041 20 .584 .033 11 .368 .039 27 .652 .029 16 .546 .054 33 .459 .034 28 132.1 2.48 

---- f---- -.---- ---- !----- _.- -_. --- --.---- -_. 

.... .... .... + + + + 
1 6 .941 .102 1 1.19 .154 7 .840 .i09 6 .553 .071 1 .903 .060 6 .621 .096 1 .680 .123 7 141.~ 1.08 

------- ----- -- ._- --.- -- ---- -- --- -- ---- -_. --- . _-

-- ---- -- --- c-- ---.. ._---. I------- -- -_. -- --- .-- ---'- --- --- ----

- -------- --. '----- .---- ------ _w __ ---- -- ._- --

-- --- -_. -- -- ------- ---- --. - --- -- --. --

,.--- --- --. f-- ------
-I-

-- --. -:t --- ---. --- -- ---- --:V-' ---- '-=r 
8 2 .455 l.J3 1 .382 1 .270 2 .475 1.08 8 .313 .067 2 128.~ 19-:-1 

"-

---- ---~ ---- --+- T 
---- --+- -- --i~ ---_. ._-+- .------ -- -±.----- ---k-

312 213 .495 .018 64 .14(] .054 64 .523 .038 101 .296 .019 220 .508 .015 98 .530 .018 283 .34) .026 159 130., 1.01 

NOTE: Cl = 95% confidence limits. 

800Y IIEIGIIT I 
STO LENGUIMflO --
NO X a No 
-- -_ .. -- --

.... 
235 .050 .006 262 

------- -=f ._--

33 .038 .002 35 

--- ---- ---- ----- .. -
.... 

1 .040 .0'04 7 

.-- ---- . -- ---

-- ._.- ---_. .-___ 0- • 

--- -- ---- --_.-

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

---- ---- --"--- ... _--

---- --._---- -----±- - -----. 

275 .048 .005 )04 

---

(MGlml')Xnx 
NO rlt(MM) 3 

X I Cl 

+ 
.0/,)1 .0'0' 

- -=r 
.1161.0'0 

~-20)r.-~~ 

.-± 
.0551 .0'0 

I 
0\ 
1.0 
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Table 47. Prognoz 74-01, 10/18-10/30/74, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUls~rognoz 74-01 GEAR61 em Bongo MESH .333 mm 

NUMBER SKULL WIDTH (MM, MOUTH GAPE (MM) MAXIlLARY LENGTH(M',f EYE HEIGHT (MM) HEAD HEIGHT (MM) E YE/HEJI[)UEIGI If RAllO BODY HEIGHT (MM) PEClmAL ANGLE (0) 
BOOY .,EIGI!f / 

lARVAE STO LENGntRlUlO 

p.1I'vIl'ID No. ~ Cl NO X a.. NO X- Cl NO X -CL NO X Cl NO X Cl NO X 'Cl m X CL NO X Q 

+ + + + + + + + + 
89 4't .447 .021 15 .581 .050 15 .411 .035 7 .263 .036 66 438 .0T 6 556 .050 89 .312 .008 40 126.( 1:-6 ( 4 .047 .013 

--f- -- ----I--- ----I- I------ -- --- f------ -----

+ + + + + + + + + 
61 54 .776 .023 45 .882 .034 45 .624 .024 23 .421 .026 56 707 .02 23 582 .04.; 61 .513 .015 50 129. 1:-6 13 .041 .002 

f- --I-

---------. ---I-

r-----~ 1--------

----I- ---

f- --I--1'----f-- ----I------ .-- ---

I- I---~.--1----- -- --
+ + + + + + + + + 

150 96 .632 .037 60 .807 .044 60 .571 .031 30 .384 .033 122 .562 .027 29 .576 .035 150 .393 .017 90 128. 1.11 17 .042 .003 

NOTE: CL = 95% confidence limits. 
Il& 

WEIGlfT(MI3DR1)Xrxx: . 
SID LENGTH(MM)3 

-r-
No X Cl 

+ 
4 .048 .011 

--.- --_._- --
+ 

13 .125 .012 

-- ._- ~-

---- ---- --

.--- -- .--
I 

I 
-- -- f---

--I---

-'"---- .--f--

--- --- .. - ----
+ 

17 .107 .0Ic 
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Table 48. A. Oohrn 74-01, 11/16-11/23/74, mean value of larval herring condltio~ factor measurements by 5-mm length class. 

NUMBm 
lARVAE 
EXl\VlMIJ 

35 

41 

72 

2 

150 

A. Dohrn 74-01 
CRUISE 

SKULL WIDTH (MM, MOUTH GAPE (MM) 

No- R Cl NO R Cl 

+ + 
26 .475 .038 3 .660 .215 

1---
+ .+ 

35 .869 .034 20 .973 .034 

+ + 
64 1.05 .021 57 1.20 .040 

2 1.32 1 1.87 
--

!.. 
127 .887 .042 91 1.12 ± 

.042 

61 em Bongo .333 rom 
GEAR MESU 

MAXIlLARY L£NGTH(~ EYE tiE/GUT (MM) HEAD BEIGHT (MM) 

NO X Cl NO X -CL IiIO ~ Q 

+ + + 
3 .467 .152 6 .220 .035 31[) .469 .022 

,-

± + + 
30 .688 .024 13 .535 .035 35 .760 .025 

+ + + 
57 .851 .028 37 .603 .024 65 .925 .025 

+ 
1 1.32 1 .840 2 1.26 .i62 

I-

t--

.!.. --::r-- .::!: 
.790 030 57 .552 .037 ~32 '.783 .035 91 

NOTE: Cl = 95% confidence limits. 

E YE)\-IEADHEIGHr RAllO 000'1' HEIGUT (Mvf ) PEClmAL AOOLE (0) 
BODY UEIGltf/ 
SID L£NGUHW1O 

NO X Cl m X -Cl tal X CL NO X Cl 

+ + + + 
5 .466 .100 35 .33/, .013 10 124." 3-:-49 35 .046 .002 

-- -----I---r------ --I--- ----

+ + + + 
12 .677 .036 41 .571 .028 32 133.5 1:-85 41 .042 .002 

--- - ----I-----
+ + + + 

37 .644 .026 71 .748 .019 65 ~35.] 1-:-43 71 .045 .001 
-- -- - --

+ + + 
1 .636 2 1.08 .019 2 ~36.5 44.5 2 .050 .028 
--- --------- - -- - ------

----I- i-

----

--- ---

-~ -- I-V--- -- -:r-.!" 
55 .635 .025 149 .607 .031 109 33.7 1.18 149 .044 .001 

, .. ----

WEIGIH(MGDRY1~~ 
S10 lENGTB(MM' 3 

r-
No X CL 

+ 
35 .052 .004 

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

+ 
41 .140 .006 
-- -- --

+ 
72 .200 005 

--- --- --
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2 .305 194 

-- --- ---
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-- --- --
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Table 49. Albatross IV 74-13, 12/4-12/19/74, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUISE ALB IV 74-13 G 
61 em Bongo .505 mm 

EAR MESH 

NUMBID SI<UU_ WIDm (MM) MOUTH GAPE (MM) MAXllLAfft LENGTI-J(IYM E'J'E HEIGliT (MM, HEAD HEIGHT (MM' E YE!t-1E11D UElG,rr RATIO BODY HEIGIfT (M\f) PEClOOAL ANGLE (0) 
BOOY "EIGIIT I 

LARVAE STD LENGn! RtUlO 

OOV!NID No, j( Cl NO X a. NO X CL NO X -CL NO j( a.. NO X CL 00 X -CL NO X Cl NO X Q 

+ + + + + + + + + 
119 106 .574 .018 86 .809 .026 86 .572 .ofs 16 .375 .061 99 .581 ',01 15 .649 .119 lOS .31S .01 52 151.S 2:-9 109 .035 .001 

---- - -- -----. -- --- --- -- I---- -----I--- --- - -- ._--_._. 

+ + + + + + + + + 
1589 1450 .757 .006 ~353 1.01 .009 1353 .715 .007 390 .469 .007 1452 .722 .OO( 383 .622 • ole 155 .432 .001 1138 150. L 1.1 1557 .034 .001 

I-

+ + + + + + + + + 
1066 998 1.02 ,008 957 1.49 .015 957 1.05 .011 612 .660 .017 1005 1.04 .01 600 .598 .006 105! .6H .OO! 961 152. .701 1059 .036 .001 

-- -
+ + + + + + + + + 

286 282 1.25 .013 277 1.82 ·.029 277 1.29 .020 241 .824 .016 283 1.33 .0T 240 .616 .00g 28" .88 .00 284 151.( 1:-01 284 .041 .001 
--- !---t--- --- --

+ + + + + + + + + 
34 34 1.50 .061 34 2.26 .083 34 1.60 .059 34 1.09 .040 34 1.80 .07, 34 .608 .0Zc 3l 1.3 .08 34 152. 2.6 ( 34 .051 .003 

1----1-------

+ + + + + ± + ± 
.381 2.25 ~.96 ~.59 

-
2 .646 1.03 2 2 1.69 2 2.77 2 2 1.37 .445 2 2.H 4.1 1.5 2.9 2157.C 2 .051 .091 

---- - --

-----
+ + + + + + + + 

32 21 .823 .150 18 1.14 .166 18 .807 117 5 .770 .163 22 .815 .IV 5 .692 .i6lt 31 .43{ .06f 14 148. 9:-54 

-- --. ---- --
+ + + + + + + + + 

3128 2893 .899 .008 727 1.27 .014 2727 .898 010 1300 .642 .012 2897 .899 .010 1279 .610 .48C 3076 .542 .008 2485 51.2 .604 3045 .036 OoOlt 

NOTE: CL = 95% confidence limits.· 

WEIGIIT (MGDFf()~ ffl 
STD lENGTU(MM) 3 

NO X Cl j 
1 

+ 
II! .073 .002 

-_. --+-- -.-

+ i 

1589 .125 .oo~ 
---- --

1066 .208 .i02 
---- --I 

+ 
286 .305 .003 
-- -- -.--

+ 
34 .423 .012 

---- ---
+ -

2 .548 .013 
--- ---~ 

-.-- -- --

------ . ---- ----
+ 

3096 .172 .002 

I 
--...J 
N 
I 
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Table 50. Albatross IV 75-02, 2/12-2/28/75, mean value of larval herring c,ondHion factor measurements by 5-nm length class. 

SID NUMBm j 
SJ 
.9 

I LENGll 
(MM) 

1 lARVAE 
,~VIlNm 

~ 

! 
~ 

~ 
I 

i 
i 
~ 

~ 
i5-
§ 
§ 
~ 

~ ~ 
~ 

! 

<10 

, 10-14 2 

15-19 1 

20-24 
2311 

I---
25-29 658 

30-39 321 

40 

l£NGnt 
~ISSIAA3 5 

TOTAl 
1730 

CRUISE ALB IV 15-02 

SKUll wlOm (MM, MooTH GAPE (MM) 

No. ~ tL NO X a.. 

1 .520 

+ + 
4 1.02 .122 4 1.3l .244 

± '± 
204 1.28 .013 200 1.8~ .028 

-- --. 1-

+ + 
618 1.46 .013 596 2.2' .031 

+ + 
321 1.68 .017 313 2.8t .045 

1 1.36 1 1.9, 

+ + 
149 1.49 .011 1114 2.3' .032 

NOTE: CL = 95% confidence limits. 

61 em Bongo 
GEAFP. 5xlm~eu~tmsu .505 nun 

MAXIllARY l£NGUI(NM EYE HEIGHT (MM) 

NO X CL NO X -CL 

1 .600 

+ 
4 .960 .172 1 .600 

± ± 
.200 1.29 .019 144 .864 .'020 

+ + 
596 1.57 .026 510 1.10 .012 

+ + 
313 2.02 .032 314 1.46 .023 

1 1.36 1 .920 

+ + 
1114 1.64 • 023 1031 1.11 .016 

HEAD HEIGHT (MM) EYf'AIEADHEIGHfRAnO BODY IIEI6HT (Mdt f'EC1U1Al ANGLE (0) 
BOOY IIEIGUr I 
STD l£NGIH Rtmo 

NO )t a.. NO X Cl NO X 'Cl NO X CL NO X Q 

-1---i-
~ 

--- -_. -- -- -- -1-
1 .880 2 .380 .254 2 .034 .013 

+ + ~ -,:--

5 1.00 .186 1 .600 6 .140 .081 4 149. 15.3 6 .040 .003 

-~ --I- -_._-I-- - - -

± ± ± + ± -
215 1.29 .025 143 .648 .014 222 1.05 .077 213 49.2 .98. 22~ .045 .00 

+ + + + -=r-
635 1.10 .028 561 .644 .006 645 1.30 .011 636 153. 1.18 645 .048 .000 

-- f----

+ + + + + 
322 2.31 .042 312 .619 .006 323 L89 .045 318 157.1 .615 323 .060 .001 

-- + 
1 1.40 1 .657 2,1.08 1:02 1150.~ 

-- --
+ + + ---=t --- -- -F 

1119 1.81 .029 024 .631 .004 1200 1.41 .027 un 153 • .iOt 119E .051 .001 

WEIGII f(MGDR'r')~ W 
STD lENGTH(MM 3 

1'10 X CL 

---- ---'--

+ 2 .103 .04f 

---- f- --+-
7 .227 .0T~ 

-- --- --

+ -
231 .345 .003 --- -- -~ 
65 ~ .445 .003 

1---- ---- --
+ v 

327 .573 .005 

-- -- --

--.- "-' 1-

------ ,---- .. - ---v 
1226 .458 .005 



. j ~ ': 

STD II 
ILEtIG1U 

-~i 
~ 

(MM) . 

~ 

~ 
& 
.~ 

I 

I 
~ 
tI) 

~ 

~ g 
~ 
& 

~ 
~ 

<10 

10-14 

: 

15-19 

20-24 

25-29 

. 30-39 

40 

l£00m 
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Table 51. Belogorsk 75-02, 9/25-10/8/75" mean value of larval herring condition factor measurements by 5-mm length class . 

Be1ogorsk 75-02 61 em Bongo .333 rom 
CRUISE GEAR MESH 

NUMDm SKULL WIDTH (MM) MOUTH GAf'E (MM) MAXIlLARY LENGni(/'vt4 EYE .. ,EIGHT (MM, HEAD HEIGHT (MM, EYf/UEADIIEIGUr RATIO OOOY BEIGHT (M.i) PEClmAl Att3LE (0) 
BODY IfEIG~1T / 

lARVAE STD LENGnI RtUlO 

m'vll'ID No. ~ cl NO X Cl NO X Cl NO ~ -Cl NO X a.. NO X Cl NO ~ Cl NO X Cl NO X Cl 

+ + + + + + + + + 
15 12 .534 .040 6 .6013 .015 6 .430 .053 9 .243 .031 14 .517 .035 9 .460 .027 15 .310 .022 9 132. ~ 3-:-61 15 .049 .003 

1- -- ---' ---- -- -----I--- -- ---- ._-- ---

1 1 .700 1 • 761~ 1 .540 1 .580 1 .470 1 124.( 1 .046 
.-- '-- - --

1-

----f-- 1---I- i-----

----. 

r- -- r--- --' 

- ---- .--

1 1 .620 1 .665 ·1 .470 1 .540 1 .390 1 141.1 

-T --I- ---- -- ---+ + + ~ + + + + 
17 14 .552 .043 8 .635 .069 8 .449 .049 9 .243 .031 16 .523 .031 9 .460 .027 17 .324 .029 11 132.4 3.80 16 .049 .003 

NOTE: Cl = 95% confidence limits. 

WEIGIH(MGDR,()~ P.9C 
510 LENGTH(MM) 3 

tfo X CL 
f--

+ 
15 .040 .003 

--'--- -- --

1 .089 
-- -- --

--- -.- ---

--.- -- --

I 

-- -----1-1 

I ---- -

--' ----

'--" .. _-- _._--
+ 

16 .043 .007 

+ 
I 
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MISSING 

TOTAL 

Table 52. Belogorsk 75-03, 10/17-10/30/75, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUISE Belogorsk 75-03 61 em Bongo .333 mm 
GEAR MESH 

NUMSffi SKUll WIDnt (MM, MOUTH GAPE (MM» ~AXIILAR¥ l£NGTI-l(/vtvt E'rE HEIGHT (MM) BEt\D HEIGHT (MM) E vE/HEJID UEIGHr RATIO BODY HElGHT« MM» PEClmAL ANGLE «0) 
BODY IIEIGUr I 

lARVAE STO LENGnlMnO 

fM\oINID No. ~ Cl NO X Cl NO X Cl NO X -Cl NO X n. NO X Cl 00 X Cl NO X n NO 5{ o. 

+ + -I- -I- -I- -I- + + -I-

97 85 .535 .021 38 .628 .037 38 .442 .026 31 .279 .OT8 92 .498 .0Tf 31 .550 .022 97 .345 ,Oil 68 131.~ f:-ZE 97 .046 .001 
~ --- -- ----- -- ---------- -- --- -- ----

-I- -I- + -I- -I- -I- + + 
52 48 .703 .020 38 .808 .029 38 .571 .021 21 .392 .020 49 .646 .0I~ 20 .605 .023 50 .45<] .0I~ 48 131., 1-:4 50 .042 .001 

t--- ------r-

1-------I---- '-----

-- ------

r---

--r---

- ---- I------c--' .---

1 1 .580 1 .764 1 .540 1 .350 1 .580 1 ~603 1 .430 1 140.( 
j---I-- ---

-I- -I- -I- + + + + -I- + 
150 134 .595 .020 17 .719 .030 77 .508 .022 53 .325 .020 142 .55e .01 52 .572 .017 148 .384 .013 111 131.6 .952 147 .005 .001 

----- ~-- -- -- ,--- ,------ ,- -- - -

NOTE: Cl = 95% confidence limits. 

WEIGH f(MGDR),) X /000 
S10 lENGTlf(MM)3 

NO X CL 
-- --

-I-
97 .055 .OOL, 

~---- ~------ --
-I-

52 .098 .003 

---- -- ----

--- ---. ---

-- --- .. -

-- ----- ----

_0 __ - -- '---

__ 0 ____ - -- --

I 

._----- ---"--> __ 0-" 

+ ' 
149 .070 .0041 

--- ---

-....: 
V 
I 
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Table 53. A. Oohrn 75-187, 11/1-11/18/75, mean value of larval herring condition factor measurements by 5-mm length class . 

CRUISE A. Dohrn 75-187 61 em Bongo 
GEAR MESIt 

• 333 mm 

NUMBm SKULL WIOnt (MM) MOOHt GAPE (MM) MAXIIJ...AR'( LENGTH(~ E¥E .,EIGIn (MM' HEAD HEIGHT (MM) E yE/t /EIID I 'fIG! rr RAllO BODY HEIGHT (M\t) PEClmAl ANGLE (0) 
OOOY IIEIGIIT / WEIG"T(MGOFU)X~X)( 

LARVAE SID LENGntMno sm lENGlII(MM) 3 
-----

p:A'VlIf'ID No. ~ Cl NO X Cl NO X Cl NO )( -Cl NO X a.. NO X Cl NO X ·Cl NO X (t HO X a_ No X CL 
- i--'--- -- --

+ - + + + + + + + + + 
133 111 .533 .016 79 .705 .028 79 .499 .020 10 .344 .045 110 .494 .015 9 .M1 .073 128 .315 .010 34 132.( 8.13 128 .038 .002 133 .067 .00;; 
-- f--------- r--- -- -- --- ---- -- - -- -- --- -- .--- -.--- ----,- ---- --

+ + + + + + + + + + 
439 398 .737 .012 331 .985 .045 331 .696 .032 68 .476 .021 359 .666 .012 64 .666 .031 lIdO .462 .022 199 140.1 1.7e 430 .037 .002 439 .125 .002 

-- --!- ---- --- -- ---- ---- --
+ + + + + + + + + + 

174 162 .972 .019 145 1.43 .172 1lt5 1.01 .122 52 • 611 .025 152 .891 .012 52 .675 .027 171 .635 .019 124 140 • 2:1>1 171 .038 .001 174 .198 .00Lj 

- --I--- - --r-- --1------I---- - --- -- .0-__ - ---
+ + + + + + + + + + 

12 12 1.19 .099 12 1.57 .ii7 12 1.11 .097 6 .763 .138 12 1.09 .149 6 .642 .108 12 .902 .120 12 134.1 3:34 12 .043 .005 12 .293 .016 

---- -- ---- --- I-.---------r--- ------ --- ----- ------ -- -._---

- -- -------- -- -- -- --------- -~ --- ---

------I----I-- -- - ---- --- ---- --- --

-----------I-- -- ------------ I-- -- -- ------ - --_.- --~--~ --
+ + + + + + 

23 8 .596 .111 7 .859 .212 . 7 .607 .150 1 .560 7 .524 .089 1 .778 19 .405 .056 3 123.( 54.5 

I--- ----,---------~- -- -- -- ---- -- --- --- -- ----- --- ----

+ + + + + + + + + + 
781 691 .766 .014 574 1.07 .055 574 .756 OW 137 .531 .022 640 .696 .014 132 .667 .019 760 .482 .016 372 139. 1:4 741 .037 .001 758 .134 .004 

-- - -------- ----~ ------ --------- ------ ,---

NOTE: Cl = 95% confidence limits. 
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Table 54. Albatross IV 75-14, 12/5-12/17/75, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUISE ALB IV 15-14 GEAR61 clIl_ B~~_~o MESIi 
.505 mm 

NUMBfIl SKUll. WID1lt(MM) MWTH GAPE (MM) MAXll1.AR'( LENGnt(1'IIvt E't'£ HEIGHT (MM, HEAD UEIGHT (MM) E YE/t-IEAD IIEIGHf RAllO BODY .IEIGHT (MM) PEClmAl ANGLE (0) 
BODY IIEIGm / 

LARVAE STD LENGm fWlO 

I£mVIJtMl No- ~ Cl NO R Cl NO X Cl NO X -Cl NO X Q NO X Cl NO X -Cl NO ~ CL NO X Cl 

+ + + + + 
41 5 .516 .444 5 .544 .021 6 .360 .531 5 149.6 6-:-60 6 .040 .008 

f-- -- I--- - --- --I-----I- -- ---- -- ._._.-

+ + + + + + + 
211 255 .885 .018 61 .514 .016 251 .661 .012 60 .142 .030 250 .530 .014 221 141.S 1-:-16 250 .041 .001 

+ + + + + + + 
143 108 1.12 .011 375 .665 .030 686 .843 .010 362 .163 .035 718 .692 .009 615 149.3 1-:-05 718 .040 .001 

+ + + + + + + 
149 141 1.31 .023 133 .812 .019 141 1.18 .034 131 .690 .011 145 .829 .025 141 155.( 2-:-52 145 .039 .001 
---- -- --------i--- - -- ----

+ + + + + + + 
15 14 1.52 .111 14 1.08 .123 14 1.64 .195 14 .661 .031 15 1.12 .104 15 155.( 8-:-83 15 .043 .004 

'--

1---I-- ----I---I---- --- --

1--· -- --
+ + + + + + 

42 18 1.08 .085 9 .596 081 18 .114 .092 8 .713 .082 22 .705 .010 19 145. j i-:87 
I------~- --- ---- ---

+ + + + + + + 
1261 1141 1.09 .012 592 .691 021 1121 .854 .013 575 .741 .023 1156 .678 .009 1076 149. j .851 1134 .040 .000 

NOTE: Cl = 95% confidence limits. 

WEIGIIT(MGDRi')~~ sm LENGHt(MM)3 
~-

NO X eL 

+ 
41 .053 .004 

-----,--_. ---- ---.-

+ 
211 .132 .00_ 

1----- ---- --
+ 

143 .212 .002 
-- -- --

+ 
149 .299 .005 1 

-- -----.- -_.-
+ 1 

15 .412 .0i3 

-----1- --

--- _._-- --

---- ._- .. -

+ 
1225 .202 .004 
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Table 55. Albatross IV 76-01, 2/10-2/25/76, mean value of larval herring condition factor measurements by 5-mm length class. 

61 em Bongo 

CRU'SLAL.lLIV 16-01 GEA,p..5x1m Neust~~slf .505 mm 
'YO' 

truMBffi SKUll. WIDTH (MM) MOUTH GAPE (MM) MAXIll.AR'( LENGllf{1vYvt EYE tiEIGHT (MM, tiEAO HEIGHT (MM) EYE/t-IEJ\l)UElGlff RATIO BODY HEIGHT (M\t) PEClmAL AOOLE (0) 
BOOY IIEIGU r; 

lARVAE 8m LENGTH RAllO 

~"'tm "'0. 5{ cl NO X Cl NO X CL NO X -Cl NO X n NO X Cl NO X 'Cl NO X Cl NO X Q 

--f--- .. _- ---- ----I--- -- -- --. ---

1--- I-

+ + + + + + + 
39 33 1.51 .150 26 .906 .065 32 1.47 .071 26 .622 .036 34 .931 .041 21 166. c 1:-93 34 .398 .002 

--------- ----
+ + + + + + + 

410 388 1.61 .016 324 1.16 .017 394 1.81 .026 324 .638 .008 398 1.15 .018 369 165.f .625 398 .416 .001 
~ 

+ + + + + + + 
320 312 1.83 .020 -,' 303 1.46 022 318 2.44 .046 302 .603 .008 317 1.54 .031 303 166. .611 317 .482 .'001 

- -- -- --I---. 

1-- --I- f---. ----
+ + + + + 

17 9 1.52 .206 10 1.14 .169 10 1.81 .ia6 9 .624 .057 10 1.25 .262 1 165.( 8.41 

1- .~- ,--I--- --- --- .-- -- ._- --

+ .. + + + + + + 
786 743 1.70 .016 

.- , 1)64 1.28 018 755 2.06 .033 662 .622 .006 760 1.30 .022 701 166. ' .430 150 .443 .'000 ./ , 

'---'--

NOTE: Cl = 95% confidence limits. 

WEIGlmMGDR"'~~ 
S10 lENGTlI(MM) 3 

No X Cl 
1-

_._-- --.. - ----

.-- -- --

-- '----_. --
+ 

39 .35e .009 

.--. -- --
+ 

409 .46L .003 

--
+ 

320 .58J .0'05 

._- -- --

-- -- -'-

I 

._-_ .. _- ---" I--

+ 
769 .501 .006 

I 
-....) 

00 
I 
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Table 56. Wieczno 76-01, 4/9-5/4/16, mean value of larval herring condition factor measurements by 5-mm length class . 

CRUISE Wieczno 76-01 61 em Bongo 
GEAR _______ MESH 

.505 nun 

NUMSm SKUll WIDTlHMM) MOUTH GAPE (MM) MAXillARY LENGTtt(NM £'tE HEIGUT (MM) BEAD HEIGHT (MM) E Yf!UEJ\D IIEIGI rr RATIO BODY HEIGHT (M'vt) PEClmAL ANGLE (0) 
lARVAE 
~ No. R Cl NO R a. NO X Cl NO X -Cl NO X Cl NO X CL NO )t Cl NO X ct 

- ------ -- --. ---. --------.--- --

---

- -- ---

--- --- I---r- .:!: ~ -- .:!: .:!: -- ---::r- -----::v--- - ~ 
4 4 1.67 .183 4 2.35 -.714 4 1.66 .505 4 1.36 .137 4 2.14 .354 4 .640 .i06 4 1.91 .477 3 ISS • .., 27.9 

-- ------
+ + + + + + + + 

128 128 1.93 .030 115 3.59 .105 115 2.54 .073 23 1.82 .035 119 3.41 .099 117 .537 .009 127 3.49 .115 123 162.3 1.51 
-----c--

+ + + + + + + + 
22 22 2.31 .104 20 4.30 .264 20 3.04 .i86 22 2.25 .072 20 4.48 .235 20 .506 .020 22 4.98 .275 20 161.( 3.50 

r-- --f- ---- ---------.---
+ + + + + + + + 

4 4 1.98 .335 3 3.83 .936 3 2.71 .662 3 1.84 .688 3 13.61 .845 3 .508 .115 3 3.92 .526 3 168.1 6.25 

+ ± ±. .:!: .:!: 
-- --:r- --

.:!: ----=F 

158 158 1.98 .036 ~42 3.66 .105 142 2.59 .075 _52 1.81 .041 146 3.53 .111 144 .535 .009 156 3.67 .137 149 162 • .< 1.36 

--- ---.- ~ 

NOTE: Cl ~ 95% confidence limits. 

DOOY HEIGl IT / 
sm LENGnfRiUl0 

NO X Cl 

-- --- ---

I---

:---- ---=F-

4 .067 .017 

+ 
127 .097 .003 

----
+ 

22 .120 .006 
-- -- ---

-- -- ----:r 
153 .099 .003 

WEIGl I f(MGOH)')X 1000 
sm lENGTU(MM)3 j 

NO X Cl 
----I-

-- ------ --

-- --

----- -- ---

---- -- --:v-
4 .484 .038 

--- --
+ 

128 .711 .012 
--I---

+ 
22 .906 .018 

------- ----,-

-- .--
-~-

154 .733 .016 

I 
.......:J 
I.D 
I 
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Table 57. Wieczno 76-03, 10/14-11/3/76, mean value of larval herring condition factor measurements by 5-1001 length class. 

CRUISE Wieezno 76-03 'GEAR 61 em Bong~ESU .505 mm 

NUMBffi SKULL WIDlli (MM) MOUTH GAPE (MM) MAXILlAR'f LENGll~1vIvt EYE HEIGHT (MM) UEAooHEIGUT (MM) EYE/t-IEl'DJlEIGI rr RATIO BODY HEIGHT (r.t.t) PEClmAl AOOLE (0) 
BODY IIEIGIff I WEIGl I r (MGDR'I1X K)(X 

lARVAE sro LENGlHfWlO STD lENGTlI(MM)3 

Em'v'lf'Hl No. R Cl 00 X a. 00 )( Cl NO X ·Cl NO' X Cl NO X Cl NO X 'Cl NO X CL NO ~ Q t10 X Cl 

+ + + + + + + + + 
25 20 .586 .053 16 .629 .041 16 .445 029 3 .400 15 .560 .041 2 .646 .265 24 .381 ~038 10 148.4 4-:-4C ~ .043 .004 -~~ .. .Q~~ .~005 ---;- --_. 1-

+ + + + + + + + + + 
174 141 .109 .019 139 .145 .024 ~39 .521 011 39 496 .019 139 .121 .018 38 .615 .028 158 .529 .015 111 146.6 1-:-5~ 158 .044 .001 114 .115 .003 

- -- _. --

+ + + + + + + + + + 
28 25 .05 .046 21 1.17 .067 27 .828 041 14 .691 .043 26 1.01 .050 14 .681 .054 28 .859 .046 24 148.(] 3-:-4] 28 .051 .002 28 .205 .010 

-- --

1 1 ~ -- _I_ 1.53 1 .08 I----f- .-~ 1.32 ~ 1.04 1 160,(] 1 0.051... -- -~ .2.IB.. --

-_. -- I----- -- ---

'-- ----

------- ._-' --- -
t- + + + + + 

10 6 607 .434 5 .747 .182 5 528 • 128 1 .440 4 600 .125 5 .381 .145 2 147.C 38 • 
-- --- -- --'" -- ----- .-

+ + + + + + + + + + 
6 199 738 .024 188 .801 .01'1 88 566 .022 57 .538 .029 185 149 .024 54 676 .023 216 .556 .022 148 ~47.] 1.3( 211 .045 .001 228 .122 .005 

" 

- - ,------ -- -----,---- L ____ ---

NOTE: Cl = 95% confidence limits. 
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Table 58. A. Oohrn 76-02. 11/15-11/29/76, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUISE _ A. Dohm 76-02 GEAR 61 an Bongo MESU .505 nm -
I>lUMBffi SKUtl.. WIDTH IMM) MOUTH GAPE (MM) MAXillARY LENGnKtvt.t E1'E HEIGIH (MM, HEAO UEIGUT (MM) E YE!UOOUEIGHf RATIO BODY UEIGUT(M'd) PEClOOAl A»JlE «0) 

80DY "EIGIIT I 

lARVAE 
'STO l£NG-OfRAnO 

EXAW.fi) No. )l cl NO X Cl NO X Cl NO X -Cl NO X a. NO )l ICl NO X -Cl NO )l ct NO )l Q 

--~'-- f- ---- -- ---- --- ---- -- --- -- ----

+ + 
3 1 .72( 2 .640 .51] 2 .046 .003 

~ .. 

+ + + + + + + + + 
21 13 1.1~ .106 8 1.32 .097 8 .930 .069 5 .736 .151 91 .973 .125 4 .740 .108 20 .776 .06~ 4 1142.E 11..1 20 .044 .002 

1---I---i- f---

+ + + + + + + + + 
21 15 1.25 .066 14 1.47 .111 14 1.04 .078 10 .792 .OB8 11 1.22 .084 8 .631 .049 16 .915 .07C 10 ~45.0 5.2~ 16 .044 .005 

--- ---- I--- -- ------

1 1 1.56 1 1.92 1 1.36 1 1.04 1 1.92 1 .542 1 11.40 1 ~52.0 1 .053 
--.---I-

--I- --- ----I--- --- --I--------- -- -- -_._-

, 
l- I- ---I- -- -- --

+ 
2 1 .800 2 .980 3.B] 1 33.0 

--t- -- -.- -- --

+ + + + + + + + + 
44 30 1.19 .071 23 1.43 .089 23 1.01 .063 16 .790 .072 22 1.13 .116 13 .658 .051 41 .849 .05S 16 44.1 3.9( 39 .044 .002 

---

NOTE: Cl = 95% confidence limits. 

WEIGl I TfMGOnl')xfXi( 
STO lENGHI(MM) 3 

~fo X Cl 
i-

---_._ .. _- ----- ---

+ 
3 .132 .081 

- ----- --

+ 
21 .217 .014 
--- --- --

+ 
17 .286 .009 
---- -- ---

1 .421 
1--- ---- -~ 

----- ---- --
I 

--.-~ .. - --

----- ----~- ---

+ 
42 .244 .OIB 

I 
0< 
l
I 
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Table 59. Researcher 76-01, 11/27-12/11/76, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUISE Researcher 76-01 61 cm Bongo 
GEAR MESH 

.505 mm 

NUMBER SKUll. WIDTH (MM) MOOTH GAPE (MM) MAXILLARY LENGHI(Nfvt E'tE HEIGHT (MM, UEAD tfEIGUT (MM, EYf,MEt>D UElGlfT RAllO BODY UEIGUT (MIt) PEClmAL AOOLE (0) 
BODY IIEIGlfT/ 

LARVAE sm LENG1lfRtlnO 

E>t..VlttD No. ~ cl NO ~ a. NO X CL NO ~ Cl NO R Cl NO R Cl Ml X 'Cl NO R Cl NO X 0_ 

-- --- --- ---------- - -- --- --- ---~~ 

+ + + + + + + + + 
14 13 1.14 .055 13 1.35 .106 13 .957 .075 4 760 .104 13 .985 .060 4 .725 .076 14 .863 .079 13 40.7 4-:25 14 .048 .005 

----- --
+ + + + + + + + + 

35 33 1.33 .042 31 1.62 .112 31 1.14 .079 24 832 .057 33 . 1.35 .060 24 .618 .035 34 1.09 .048 33 147.8 2-:73 34 .050 .002 
- --'-

+ + + + + + + + + 
7 7 1.51 .137 6 2.01 .331 6 1.42 .239 6 1l.02 .115 7 1.77 .269 6 .601 .055 7 1.43 .193 7 56.9 5-:32 7 .055 .008 

-

--- - -- ---

-- - ----I------------

.:!. .:!:.. ~ .:!:.. .:!:.. -- r---±-
56 53 1.31 .043 50 1.60 .095 50 1.13 .067 34 .857 .051 53 1.31 .081 34 .628 .029 55 1.07 .060 53 147.2 2-:39 55 .050 .002 

NOTE: Cl = 951 confidence limits. 

WEIr;HT(MGDRY)X~ 
sm LENGTH(MM) 3 

"'0 X CL 
1-

.--~-- .. _---- --

--I-- -

+ 
14 .227 .0Tr. 
-- -- --

+ 
35 .311 .0T 

-_. -- -.. --
+ 

7 .414 .02~ 
------

---

--- -.--- --

---- ----- ---+ 
56 .303 .0Ti 

--~ 
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Table 60. Mt. Mitchell 77-01, 2/13-2/24/77, mean value of larval herring condition factor measurements by 5-mm length class. 

CRUISE 
Mt. Hitehell 77-01 61 em Bongo 
--.. ~.. GEAR MESH 

.505 mm 

NUMBER SKULL WIDrn (MM) MOOrn GAPE (MM) MAXIlLARY LENGTHCt.t;t EYE .,EIGHT (MM) HEAD HEIGHT (MM) E Yf/UEADUEIGHr RAllO BODY HEIGIn (r.t.t » PEClmAL AOOLE «0) 
BOOY HflG1IT1 

LARVAE SrD LENGTH MTlO 

~'vfi1\ID ~o, ~ , cl NO R Cl NO X CL NO X -Cl NO X a.. No 'X CL flO X ·CL NO X Cl NO ~ a_ 

-. 1---I--- --- -- - --- --. -- ---I--- f-- ._- --1-- -- ----

- ------

---- I---
+ .± -.! ~F :! + ----:r- + + 

18 14 1.41 .062 11 1.91 .1"9'4 11 1.35 .r:n 6 .953 . iff 7 13 1.49 .llJ6 6 .613 .098 15 1.21 .089 11 150. .612 15 .051 .004 

------ -- !--. ---- ,I----- ----- --
+ + + + + + + + + 

31 30 1.58 .033 23 2.28 .096 23 1.61 .068 26 1.13 .046 24 1.87 .112 22 .605 .031 29 1.56 .063 21 154. 4.50 29 .057 .002 

-

+ + + + + + + + + 
21 25 1. 78 .052 24 3.00 .lS8 24 2.12 .133 24 1.44 .076 24 2.63 .171 21 .562 .025 25 2.28 .iSl 23 160. 4.03 25 .070 .029 

f- --- --- - --

"-- ---

+ + + + + + 
10 6 1.59 .153 3 2.15 11.83 3 1.52 1.29 2 .940 ~ .. 30 1 2.08 5 1.86 .665 3 151 •. lS.E 

+ + + + 
-----r-:r-- -- -- + -+ +- --- --- ---:r-

86 15 1.62 .041 61 2.49 .144 61 1.16 .051 58 1.23 ~062 62 2.09 • lifo 49 .588 .020 74 1. 75 .120 58 156.1 2-:-66 69 ",060 .003 

------- -- _I- - - -.-~- --- -- - -- '- - - ---- L- _ ------- ---- _ - ------ I.--

NOTE: CL = 95% confidence limits. 

WEIGIITfMGOR't)X POe 
sm LENGTH(MM) 3 

NO X Cl 
--

--, .. - ----- .. ~-

-- ----

--- ---- ~+ 
18 .35E .010 

-- -- ... -
+ 

31 .45E .013 

----
+ 

27 .60~ .024 
-~ .--.--

--- --- --

----.. . -- ---:v-
16 .486 .024 
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