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Corrections to Laboratory.Reference Document No. 80-23

Tables 46-60 Std length column should read >40.

p. 73 CL for the Body Height/Std Length ratio of the 25-29 mm
length class should read + 0.001.

p. 75 Body Height/Std Length ratio of the Total row should read
0.045.

The Body Height/Std Length ratios of the 20-24, 25-29, and
30-39 mm length classes should read 0.0398, 0.0416, and
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; Dubé 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 enviromment, in future
reports by Cohen et al. (1980a), and Cohen 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. Survey Dates
1. Cryos 74-04 : 9/07 - 9/24/74
2. Prognoz 74-01 10/18 -10/30/74
3. A. Dohrn 74-01 » 11/16 -11/23/74
4. Albatross IV 74-13 12/04 -12/19/74
5. Albatross IV 75-02 2/12 - 2/28/75
6. Belogorsk 75-02 9/25 -10/08/75
7. Belogorsk 75-03 10/17 -10/30/75
8. A. Dohrn 75-187 11/01 -11/18/75
9. Albatross 12.75-14 ' 12/05 -12/17/75
10. Albatross IV 76-01 2/10 - 2/25/76
11. Wieczno 76-01 4/09 - 5/04/76
12. Wieczno 76-03 10/14 -11/03/76
13. A. Dohrn 76-02 11/15 -11/29/76
14. Researcher 76-01 11/27 -12/11/76
15, Mt. Mitchell 77-01 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 (1x2, 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). An

attempt was made to correct the environmental abundance estimates of prey

items collected by .053, .165, .333, and .505-mm mesh bongo nets for losses due
to extrusion and avoidance (Cohen, 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 al., 1980b). This information 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 al., 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-mm length class.

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

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

4. Mean values of larval herring condition factor measurements
by 5-mm 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:

Pseudocalanus sp.
Paracalanus parvus

. Centropages. typicus
Centropages hamatus
Oithona spp.

. Calanus finmarchicus

U A N

. 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 Centropages were common as prey, but
in December of 1975 and 1976 their occurrence in the larval guts decreased
markedly and Pseudocalanus sp. and Paracalanus parvus:became dominant.

There is some evidence that this change in diet may reflect a change in compo-
sition of the zooplankton available, according to Sherman et al. (1978), who
found a decrease in the percentage of Centropages typicus adults and an in-
crease in Pseudocalanus sp. 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 larvae were examined with food in their guts. These
percentages are somewhat low compared to other studies of larval herring feed-
ing reported:

Author ‘ Feeding incidence
Sherman and Honey .(1970): ' 57%

Rudakova (1971): ' 1961-morning maximum=38.6%
: 1967-day maximum=40.8%
evening maximum=55%

Bainbridge and Forsythe (1971): sunset maximum=70%
Bjorke (1971): 51%
Bowers and Williamson (1951): - Yolksac larvae=28%
’ Post larvae=60-70%

Schnack (1972): North Sea 50%

Baltic Sea 0

Firth of Schlei ~ 100%
Bhattacharyya (1957): 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 digestion 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 al. (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, wmean length and width of Jarval herring prey items by 5-mm
larval length class. : : .

CRUIsECryos  74-04 GeaR 61 cm Bongo o 0333 mm
Bl|varvaL | nuMBER | NUMBER To1AL .| mMEAN NO. NUMBER OF PREY AT SIZE RANGES (MM)  Length
O | enemi | Larvae LARVAE | NUMBER PREY/ :
U] (MM} | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 } 1.1-159 | 16-259 | 26-459 5.0
g .
0
gl <10 262 14 28 2.0 16 10
S |
0 ' |
Glow 35 -1 1 1.0 1
1& .
U) .
E 15-19 7 0
=
8 20-24
S
- -
g |5-29
5
é 30-39
5
&3 >40
1)
Q| enem
(,tll MISSING 8 1 1 1.0
m N
% L 312 16 29 1.81 17 10




Table 1.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeo harengus

Continued.

T 7404 61 cm Bongo 2333 mm
CRuisE_CEYos 74 cear Ot 8% MEsH :
LarvaL | numBer | numBeR TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (Mm)  Width
LENGTH | LARVAE | LARVAE | NUMBER PREY/
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 1.1-159 | 1.6-259 | 26-459 5.0
<10 262 14 28 2.0 23
10- 14 35 1 1 1.0 1
15- 19 7 0
20-24
25-29
30-39
>40
LENGTH
MISSING 8 1 1 1.0
TOTAL
312 16 29 1.81 24




Table 2.

larval length class.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

Prognoz 74-01, 10/18-10/30/74,

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

Prognoz 74-01 61 cm Bongo .333 mm
CRUISE Eno EAR 8O MESH

LARVAL NUMBER NUMBER TOTAL MéAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Length
LENGTH LARVAE LARVAE NUMBER PREY/ -
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 1.1-159 | 16-259 | 26-459 5.0
<o 89 4 5 1.25 | 2 3
R Y 13 28 2.15 1 15 6
15-19
20-24
25-29
30-39
>40
LENGTH
MISSING
TOTAL

150 17 33 1.94 3 18 6

_.0'[.-



Tab]e 2.

Continued.

gus

LIUDEC

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg haren

cruise_Prognoz 74-01 ..o 61 cm Bongo ..o «333 mm

LARVAL | NUMBER NUMBER TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM}  Width
LENGTH | LARVAE LARVAE NUMBER PREY/ .
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 { 1.1-159 | 1.6-259 { 26-459 5.0
<10 89 4 5 1.25 4
10-14° 61 13 28 2.15 14 5
15-19
20-24
265-29
30-39
>40
LENGTH
MISSING
TOTAL

150 17 33 1.94 18 5

._'["[_



Table 3.

A. Dorhn 74-01,

larval Tength class.

11/16-11/23/74,

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

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

cruise_A. Dohrn 7‘4-1 ceaR 61 cm Bongo MESH <333 mm

LARVAL | NUMBER NUMBER TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Length
LENGTH |  LARVAE LARVAE | NUMBER PREY/ .

(MM) | EXAMINED | FEEDING PREY LARVA €019 }02-049 | 05-1.09 | 11-159 | 16-259 | 26-459 5.0
<10 35 5 8 1.6 2 5

10- ¥ 41 10 17 1.7 2 12
BB 7 | 12 17 | 1.42 2 13
- 20-24 2 1 3 3.0 3

25-29 |

30-39

>40

LENGTH

MISSING

To1AL 1150 28 45 1.61 2 9 28

_z'[_



Table 3. Continued.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

A. Dohrn 74-1 61 cm Bongo .333 mm
CRUISE GEAR & MESH
LARVAL | NUMBER NUMBER TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Wwidth
LENGTH LARVAE LARVAE NUMBER PREY/ - =
{MM) 1 EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 11-159 | 16-259 | 26-459 50
<10 35 5 8 1.6 5
10-14 41 | 10 17 1.7 2 7
15- 19 72 12 17 1.42 1 8
 20-24 2 1 3 3,0 3
25-29
30-39
>40
LENGTH
MISSING
TOTAL
150 28 45 1.61 8 18

_2'[_



Table 4.

Albatross 1V 74-13,

larval length class.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

12/4—12/19/74," mean length and width of larval herring prey items by 5-mm

- .50
CRUISEALB v 74-13 R 61 cm Bongo MESH 505 mm

LarvaL | numser | numBer yotaL | MEan NO. NUMBER OF PREY AT SIZE RANGES (MM}  Length
LENGTH - LARVAE LARVAE NUMBER PREY/ -

{MM) | EXAMINED | FEEDING PREY LARVA 2019 | 02-049 ) 05-109 | 1.1-1.59 | 16-259 | 26-459 |. 5.0
<10 119 2 2 1.0 1

w-14 | 1589 | 140 | 332 2.37 2 | 142 83
15-19 | 1066 222 653 2.94 7 111 470

20-24 286 99 381 3.85 74 19 265

34 9 53 5.89 8 40

25-29
30-39 2 1 6 6.0 5

>40

LENGTH

MISSING 32 2 3 1.5 2

™ 13128 | 475 |1430 | 3.01| 83 | 281 | 865

_v'[—



Table 4.

Continued.

ot

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

ALB IV 74-13 61 cm Bongo .505 mm
CRUISE GEAR MESH

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM)  Width
LENGTH LARVAE LARVAE NUMBER PREY/ - -
(MM} | EXAMINED § FEEDING PREY LARVA <0.19 02-049 § 05-109 | 1.1-159 | 16-259 | 26-459 5.0
<lo 119 2 2 1.0 1
10-11 1589 140 332 2.37 120 76
15-19 ‘| 1066 222 653 2.94 109 447
20-24 | 286 99 381 3.85 73 239

' 34 9 53 5.89 .6 25
25-29
30-39 2 1 6 | 6.0 5
>40
LENGTH
MISSING 32 2 3 1.5 2
om | 3128 | 475 | 1430 [ 3.01| 309 | 79

_S‘[_



Table 5.

Albatross IV 75-02,

larval length class.

2/12-2/28/175,

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

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

61 cm Bongo
ALB IV 75-02 . 0.5x1m Neuston .505 mm
CRUISE GEAR MESH

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Length
LENGTH | LARVAE LARVAE | NUMBER PREY/ :

(MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 11-159 | 16-259 | 26-459 5.0
<10

10-4 2 0
15- 19 7 0

20-24 | 231 42 95 2.26 64

- 658 120 367 3.06 10 228 2

25-29 :
3039 1 397 36 | 122 | 3.39 54 13

>40

LENGTH

MISSING 5 0

oM 1230 | 198 | 584 2.95| 10 346 15

-9'[_



Tab]e 5.

Continued.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

61 cm Bongo
CRUISE ALB IV 75-02 GEAR0'5X1m Neustoa »305 mm

LARVAL § NUMBER NUMBER TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Width
LENGTH | LARVAE LARVAE NUMBER PREY/ : : .

(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-103 | 1.1-1.59 | 16-259 | 26-459 5.0
<10
10-14 -2 0
15-19 7 0

20-24 231 42 95 2.26 55

, 658 120 367 3,061 10 207 2

25-29
30-39 327 36 122 3.39 63

>40

LENGTH

MISSING 5 0

o | 1230 | 198 | 584 2,95| 10 | 325 2

_L'[_



Table 6. Belogorsk 75-02,

larval length class.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

9/25-10/8/75,

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

cruisg Belogorsk 75-02 .. . 61 cm Bongo MESH «333 mm

Larva | numeer | numeer | TotaL | mean no. | NUMBER OF PREY AT SIZE RANGES. (MM)  Length
LENGTH |  LARVAE LARVAE NUMBER PREY/ :

{MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 1.1-159 | 16-259 | 26-459 5.0
<10 15 0

10-14° 1 0

15-19
-20-24 |

25-29

30-39

>40

LENGTH

MISSING 1 0

TOTAL 17 0

_SI-



Table 6.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SFECIES Clupea harengus

Continued.

Belogorsk 75-02 61 cm Bongo .333 mm
CRUISE & GEAR 8% MEsn

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Wi dth
LENGTH | LARVAE LARVAE NUMBER PREY/ :

(MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 1.1-159 | 16-259 | 26-459 5.0
<10 15 0

10- 14 1 0

15-19

20-24

25-29

30-39

>40

LENGTH |

MISSING -1 0

TOTAL 17 0

_6"[-



Table 7.

larval length class.

Belogorsk 75-03, 10/17-10/30/75,

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

CRUISE Belogorsk 75-3 Ggear_61 cm Bongo pmegy 0333 mm

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM} T.ength
LENGTH |  LARVAE LARVAE NUMBER PREY/ :
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 11-159 | 1.6-259 | 26-459 5.0
<10 97 12 37 3.08 22 7
1014 52 2 8 4,0 1 6
15-19
20-24
25-29
30-39
>40
“LENGTH
MISSING 1 0
TOTAL 150 14 45 3.21 23 13

_OZ—



Table 7.

Continued.
75-03 .
CRUISE Belogokrsk GEAR 61 cm Bongo MESH 333 mm

‘:’," LARVAL | NUMBER NUMBER TOTAL MEAN NO. NUMBER OF PREY AT S1ZE RanGes (mm)  Width
g‘ LENGTH L ARVAE LARVAE NUMBER PREY/

Pl (vm) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 11-159 | 16-259 | 26-459 5.0
8

o

| 97 12 | 37 3,08 | 27

5)

3

%)

Wiwmu 52 2 8 4.0 7

8]

!
Y

ig 15- 19

8 20-24

S

§ 25-29

g

2 30-39

5

E >40

Q| enem

K\i MISSING 1 0

B

E TOTAL

x 150 1 | 45 3.21| 34

-'[Z_



Table 8.

A. Dohrn 75-187,

larval Tength class.

gus

11/1-11/18/75,

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

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg haren

CRUISE A. Dohrn 75 18£EAR61 cm Bongo MESH mm

LARVAL NUMBER NUMBER TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) Length
LENGTH | LARVAE LARVAE NUMBER PREY/ :

{MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 11-159 | 16-259 | 26-459 5.0
<10 133 15 36 2.4 4 9
o-14] 439 32 57 1.78 | 2 | 14 6
s-19°1 174 16 28 1.75 5 18
20-24 12 1 2 2,0 2

25-29
30-38

>40

LENGTH

MISSING 23 0

oml 781 | es 123 | 1.92] 6 26

28

-ZZ-



Table 8.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

Continued.

CRUISE A. Dohrn 75—187GEAR 61 cm Bongo MESH_" 333 mm

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) (14 4+
LENGTH | LARVAE | _LARVAE NUMBER PREY/ .

(MM} | EXAMINED | FEEDING PREY LARVA <0.19 02-049 { 05-109 | 1.1-1.59 | 16-259 | 26-459 5.0
<o | 733 15 36 2.4 7 2

1011 439 32 57 1.78] 13 8
15- 19 174 16 28 1.75 1 18

20-24 12 1 2 2.0 2

25-29
30-39

>40

LENGTH

MISSING 23 O

TOTAL

781 64 123 1.92 23 28

_gz_



Table 9.

larval length class.

gus

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg haren

«505 mm

Albatross IV 75-14, 12/5-12/17/75, mean length and width of larval herring prey items by 5-mm

ALB IV 75~14 61 cm Bongo
CRUISE R MESH
LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM)  T.angth
LENGTH LARVAE LARVAE NUMBER PREY/
(MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 11-159 | 16-259 | 26-459 50
<10 41 0
-1 977 | 51 94 1.84] 1 36 | 23
15- 19 742 | 235 493 2.1 8 25 287
 20.24 149 58 204 3.5 9 154
15 4 19 4.75 15
25-29
30-39
>40 A
LENGTH
b 42 7 8 1.14 4
o | 1266 | 355 | 818 2.3 9 70 | 483

—VZ._



Table 9.

Continued.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

GEAR_61 cm Bongo mesy

CRUISE_ALB IV _75-14 »505 mm
LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM} width
LENGTH LLARVAE LARVAE NUMBER PREY/ -
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 1.1-159 | 16-259 | 2.6-459 5.0
<io 41 0
oWt 277 51 94 1.84 37 23
15- 19 742 235 493 2.1 108 212
20-241 q49| 58 | 206 | 3.5 31 | 132
25-29 15 4 19 4,75 9 5
30-39
>40
LENGTH
MISSING 42 7 8 1.14 4
TORLL 1266 | 355 | 818 | 2.3 185 | 376

_SZ-



Table 10.

Albatross IV 76-01,

larval length class.

- —

eq harengus

DEC

- PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Cly

61 cm Bongo
crRuisE_ALB IV 76-01 ;e f0.5%xIm Neustop, o,  .505 mm

LARVAL | NUMBER | NUMBER TOTAL MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM)  Length
LENGTH | LARVAE LARVAE NUMBER PREY/ s

(MM) | EXAMINED [ FEEDING PREY LARVA <0.19 02-049 | 05-109 | 1.1-159 | 16-259 | 26-459 5.0
<0

10- 14
15-19
20-24 39 7 12 1.71 3 1 2
2-29 | 410 43 177 4,12 66 6 71 1 1
30-39 1 320 32 205 6.4 95 13 62 2

>40

LENGTH

mssing] 17 3 12 4.0 3 5

oML 1 786 85 406 4,78 | 161 25 139 5 1

2/10-2/25/76, mean length and width of larval herring prey items by 5-mm

_9Z-



Tab]e 10.

Continued.

qus

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea haren

61 cm Bongo

GEAR

0.5x1m NeustokhESH

.505 mm

LARVAL

NUMBER

NUMBER

TOTAL

MEAN NO.

NUMBER OF PREY AT SIZE RANGES {MM) Width

LENGTH LARVAE LARVAE NUMBER PREY/ -
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 1.1-159 | 16-259 | 26-459 5.0
<10
10-14
15-19
20-24 39 7 12 1.71 6
5.29 410 43 177 4,12 71 73 1
30-39 320 32 205 6.4 | 106 62 4
>40
LENGTH|
MISSING) 17 3 12 4.0 3 5
TOTAL
786 85 406 4,781 180 146 5

-LZ..



Table 11.

Wieczno 76-01,

larval length class.

o c—

ea harengus

PED

4/9-5/4/76, mean length and width of larval herring prey items by 5-mm

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Cly

Wieczno 76-01 61 cm Bongo .505 mm
CRUISE R & MESH

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) T anoth
LENGTH | LARVAE LARVAE NUMBER PREY/

{MM} | EXAMINED | FEEDING PREY LARvVA <019 02-049 | 05-109 | 1.1-159 | 1.6-259 | 26-459 5.0
<10

10-14
15-19

20-24

25-29 4 2 6 3.0 2
30-39 128 | 43 380 8.84 1 4

~40 22 13 69 5.31

MISSING

TOTAL '

158 60 504 8.4 1 6

_82_



Table 11. Continued.

=

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

- B +505 mm
CRUISE Wieczno 76-01 GEAR 61 cm Bongo MESH

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM)  Width
LENGTH | LARVAE LARVAE NUMBER PREY/ :

(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-1.09 | 1.1-159 | 16-259 | 26-459 5.0
<10

10-14

15-19
20-24

25-29 4 2 6 3.0 1

30-39 | 128 43 | 380 8.84 1 1

>40 22 13 69 5.31

LENGTH

ToTAL 158 60 504 8.4 1 2

_62_



Table 12.

Wieczno 76-03,

larval Tength class.

10/14-11/3/76, mean lergth and width bf larval herring prey items by 5-mm

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeo harengus

Wieczno 76-03 61 cm Bongo .505 mm
CRUISE EAR

LARVAL | NUMBER NUMBER TOTAL B MEAN NO. - NUMBER OF PREY AT SIZE RANGES (MM) Length
LENGTH |  LARVAE LARVAE | NUMBER PREY/

(MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 11-159 | 16-259 | 2.6-459 5.0
<0 25 3 8 2.67 2 3 1

011 174 13 21 1.61 3 8
15-19 28 3 5 1 . 6 7 2 3

20-24

1 -1 0

25-29
30-39

>40

LENGTH

wssne] 10 1 1 1.0

TOT.

1 238 20 34 | 1.7

_02_



Table 12. Continued.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

CRUISé Wieczno 76-03 GEAR 61 cm Bongo MESH .505 mm

LARVAL'] NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) 114 4
LENGTH LARVAE LARVAE NUMBER PREY/

(MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-109 | 1.1-159 | 16-2.59 | 26-459 5.0
<10 25 3 8 2.67

101 174 13 21 | 1.61 4 3
15-19 28 3 5 1.67 1 2

20-24 1 0

25-29 |
30-39 Y

>40

mssne] - 10 1 1 1.0

omc | 238 | 20 | 36 | 1.7 5| s

-"[E-



Table 13.

A. Dohrn 76-02,

larval length class.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

11/15-11/29/76,

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

CRuiSE_Anton Dohrn 76-@Qg,r 61 cm Bongo yieq 505 mm

LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM} Length
LENGTH ] LARVAE LARVAE NUMBER PREY/ :
(MM) | EXAMINED | FEEDING PREY LARVA <019 02-043 | 05-1.09 { 1.1-159 | 1.6-259 | 26-459 5.0
<10
®
10- 14 ’
3 0
15- 19 21 1 1 1.0 1
20-24 17 2 2 1.0 2
1 1 4 4.0 4
25-29
30-39
>40-
LENGTH 2 0
MISSING ’
TOTAL 44 4 7 1,75 7

_Zg—



Table 13.

Continued.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

°

Anton Dohrn 76-02 61 cm Bongo <505 mm
CRUISE GEAR MESH
LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM} (ot 4+
LENGTH | LARVAE LARVAE NUMBER PREY/ :
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-109 | 11-159 | 16-2959 | 26-459 5.0
<10
10- 14
‘ 3 0
15-19 1 27 1 1 1.0
20-24 § 17 2 2 1.0 2
25-29 1 1 4 4,0 4
30-39
>40
LENGTH
MISSING -2 0
1018l | 44 4 7 1.75 6

_22_



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.

o~ —

eg harengus

PEC

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Cly

Researcher 76-01 61 cm Bongo .505 mm
CRUISE GEAR MESH

tARvAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) - Length
LENGTH | LARVAE LARVAE NUMBER PREY/ , :
(MM) | EXAMINED | FEEDING PREY LARVA <019 02-049 | 05-1.09 | 1.1-159 | 1.6-259 | 26-459 50
<10
10-1
15-19 '

14 3 5 1.67 5
20-24

35 2 3 1.5 3

I
25-29 7 0
30-39
>40
LENGTH
MISSING
TOTA
“1 56 5 8 1.6 8

_-Vg_



Table 14.

Continued.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupeg harengus

Researcher 76-01 61 cm Bongo »505 mm
CRUISE GEAR MESH
LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM)  yidth
LENGTH | LARVAE LARVAE NUMBER PREY/ :
(MM) | EXAMINED | FEEDING PREY LARVA <0.19 02-049 | 05-103 | 1.1-159 | 16-259 | 26-459 5.0
<10
10- 4
15-19 1 34 3 5 1.67 1 4
- 20-24 35 2 3 1,5 3
| 7 0

25-29
30-39
>40
LENGTH
MISSING
TOTAL

56 5 8 1.6 1 7

_SS—



Table 15. Mt. Mitchell, 77-01, 2/13-2/24/77, mean length and width of larval herring prey items

larval length class.

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

Mt.Mitchell 77-01 61 cm Bongo .505 mm
CRUISE GEAR MESH
LARVAL | NUMBER | NUMBER TOTAL | MEAN HO. NUMBER OF PREY AT SIZE RANGES (MM)  T,ength
LENGTH | LARVAE | LARVAE | NUMBER PREY/ :
(MM) | EXAMINED | FEEDING PREY LARVA <019 [ 02-049 | 05-109 | 11-159 | 16-259 | 26-459 5.0
<10
10- 4
15- 19
0-24
2 18 6 7 1.17
25-29 31 12 20 1.67 3 1
30-39 27 4 9 2,25 2 4
>40
LENGTH
mssme| 10 3 10 3.33 ¢
TOTAL 86 25 46 1.84 5 5

by 5-mm

_92_



Table 15. C‘ontii nued.

o e

PREY SIZE DISTRIBUTION - LARVAL GUT CONTENTS - SPECIES Clupea harengus

. ' - 61 Bongo »505 mm
CRU|SEMt Mitchell 77 OlGEAR cm g MESH
LARVAL | NUMBER | NUMBER TOTAL | MEAN NO. NUMBER OF PREY AT SIZE RANGES (MM) (14 3¢y
LENGTH | LARVAE LARVAE NUMBER PREY/ - :
(MM) | EXAMINED | FEEDING PREY LARVA <019 | 02-049 | 05-109 | 1.1-159 | 1.6-269 | 26-459 5.0
<10
10-14
15-19
20-241 18 6 7 1.17

1 31 12 20 1.67 4
25-29
30-39

27 4 9 2,25 5

>40
LENGTH
wssme| 10 3 10 3.33
TOTAL 86 25 46 1.84 9

_LS_
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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 = Calanus 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,

larval length class.

= e

9/7-9/24/174,

abundance of 1afva1,herring prey items by 5-mm

oot ey

— LARVAL GUT CONTENTS - SPECIES Clupeg harengus

N = copepod nauplius C = copepodite A = adult copepod
CRUISE Cryos 74-04 GEAR_61 cm Bongo MESH___333 mm
LARVAL | NUMBER NUMBER | Pseudo | Para | Pseud- | Cent Cenl Cent | Oithona} Cal fin § Invert |Unident §| Unidenl | Unident
LENGTH |  LARVAE LARVAE Cal | Cal
(MM} | EXAMINED | FEEDING m P para | Iyp ham spp spp egg odult Juv
<10 262 14 11-N 1-N 8-N 8-N
. ]
10- 1 35 1 1-N o
]
15-19 ’ 0
20-24
25-29
30-39
>40
LENGTH
MISSING 8 1 1-K
ToTAL 312 16 11-N 1-N 8-N 10-N

TAXA SELECTION




Table 17.

Prognoz 74-01,

larval length class.

N

10/18-10/30/74,

abundance.of larval

herring prey items by 5-mm

- —

TAXA SELECTION — LARVAL GUT CONTENTS - SPECIES Clupeg harengus

= copepod nauplius C = copepodite A = adult copepod
CRUISE Prognoz 74-01 GEAR 61 cm Bongo MESH «333 mm
LARVAL | NUMBER NUMBER | Pseudo | Para |Pseud- | Cent Cenl Cent | Oithona| Cal fin | Invert |Unident | Unident | Unident
LENGTH | LARVAE LARVAE Cal Cal
{MM) | EXAMINED | FEEDING m p para typ ham spp spp egg adult juv
<10 89 4 1-N 1-N 3-N
10-1 61 13 2-C 1-C 1-C 1-C 1-N 3 |13-C
2-A 1-C
3-A
15-19
20-24
25-29
3039
>40
LENGTH
MISSING
TOTAL 1-N 1-C B 1-N 3-N
150 '17 9-C 9-A 1-C i-c 1-N 1-C 3 e |
3-A

.—OV.—



Table 18.

TAXA SELECTION — LARVAL GUT CONTENTS - SPECIES Clupeg harengus

N = copepod nauplius

C

= copepodite

A =

adult copepod

A. Dohrn 74-01, 11/16-11/23/74, - abundance of larval herring prey items by 5-mm
larval length class.

CRUISE Anton Dohrn _74-01 GEARG6L cm _Bongo MESH___333 mm
LARVAL | NUMBER NUMBER { Pseudo § Para | Pseud- | Cent Ceni Cent | Oithona| Cal fin | Invert | Unident | Unident } Unident
LENGTH LARVAE LARVAE Cal Cal
(MM) | EXAMINED | FEEDING m p para typ ham spp spp egg adulf Juv
<10 35 5 1-C 1 5-N
1-C
10- 14 41 10 2-A 9-C 1-A 2 3-C
15-19 . _ 1-C 5-C _
72 12 1-A 3-A 2-A 3 2-C
20-24 2 1 2-A 1-A
25-29
30-39
>40
LENGTH
MISSING
TOTAL 150 28 1-A 1-¢ 15~C 1A 6 5-N
7-A 3-A - 6-C
1]

_"[‘V..



Table 19.

larval length class.

N = Copepod nauplius

.

Albatross IV '74-13, 12/4-12/19/74,

C = Copepodite

A = Adult copepod

CRUISE Albatross IV 74-13

GEARE']‘ cm Bongo

MESH{_-505 mn

o s,

abundance of larval herring prey items by 5-mm

2-Pterppods

— LARVAL GUT CONTENTS - SPECIES Clupeg harengus

TAXA SELECTION

LARVAL | NUMBER NUMBER | Pseudo | Para | Pseud-} Cent Cenl Cenl | Oithonal Cal fin | Invert |Unident | Unident | Unident
LENGTH LARVAE LARVAE . Cal Cal
(MM) | EXAMINED | FEEDING m p para typ ham spp spp egg | adult Juy
<10 119 2 1-C - 1-C
< 15-W | 6-N | 14=N | 45-C | -8 | 9=C
' 1-¢ | s5-¢ 4-C |. 47-A 31-C | 24-A 22-N | 1-fish)
10-1 | 1589 10 1 oa 372 | 4-a 4-A ! 3 luc | ess
13-8 |33-¢ | 12-N |234-c |120-C |33-¢c | 7-C 4-N
2-C | 44-A 7-C 7-A | 21-A | 3-A |25-A 7 24 [ 31-¢ | 1-fish
3-N | 1-fish
2-8 | 8- 4-c | 73-c | 47-c
20-24| 286 9 | 4c |20-a | 2-a| 11-a| 39-a | 6-c |,/ 74 15 | 1€ | ees
. : 11-A
44-A
34 9 1-A | 2-c i-c}l-7-¢| 2-c| 1-¢c | 7-A 5 1-N
25-29 15-A 2-A- 7-A | 2-4
2 1 1-c | 2-a 1
30-39 p
>40
LENGTH
MISSING 32 2 1~-A 1-c{ 1-C
ToTA 3-8 | 6-n | 26-N]360-c | 170-¢| 1-8 | 23-C : 26-N |3-fish
L] 3128 475 7-C | 48-C .16-C| 67-A 69-Al 73-C | 67-A] 4 82 a8 47-C eggs
67-A [i26-A 13-4 9-A 2-Pter

hpods

-ZV—



Table 20. Albatross IV 75-02, 2/12-2/28/75, abundance of larval herring prey items by 5-mm
“larval length class.

N = copepod nauplius C = copepodite A = adult copepod

61 cm Bongo
CRUISE Albatross IV 75-02 GEARO,5 x 1m Neuston pgESH_ 305 mm

LARVAL | NUMBER NUMDER | Pseudo | Para | Pseud- i Cent Cent | Cent | Oithona) Cal fin | Invert }Unident § Unident § Unident

lLENGTH LARVAE LARVAE cal Cal
g” (MM) | EXAMINED | FEEDING m p para typ ham spp spp egg adult Juv
S
m!
Sl| <wo
<)
oyl
g
-él : 1
Ollo-14 2 0 P
m 1
O
g
) |15-19 7 0
£
| 1 2-¢ 1-C 11-¢
E, 20-24 231 42 47-A 3~A A P 3-C 16
gg' ,
15-¢ 4-C 18-C |
.S 658 120 | o5a 3-A 19-4 13-4 8-A 2-A 10 52
25-29
G
il . 1-C 3-C. .
§‘30_39 327 36 61A 4-A 10-A 23-A| 1-A 2-4 17
< | >a0
2
g £
LENGTH
hlﬂJ MISSING 5 0
& ‘
Se | vom | 1230 198 |18C | goa | 3ea | BTG | 29C 3C L o4y ' 10 85
IS 311-A ' 35-A 62-A] 9-A




Table 21. Belogorsk 75-02, 9/25-10/8/75,  abundance

larval length class.

gus

— LARVAL GUT CONTENTS - SPECIES Clupeg haren

of Tarval herring prey items by 5-mm

N = copepod nauplius - C = copepodite A = adult copepod
Belogorsk 75-02 ' 61 cm Bongo 2333 mm
CRUISE ) GEAR MESH
ILARVAL NUMBER NUMBER | Pseudo | Para | Pseud- )} Cent Cent Cent Oilllona_bal fin | Invert [Unident | Unident § Unident
LENGTH | LARVAE LARVAE Cal Cal
(MM) | EXAMINED | FEEDING m P para typ ham spp spp egg adult Juv
<10 15 0
10- 14 1 0
15- 19
T 20-24
25-29
3039
>40
LENGTH
MISSING 1 o
TOTAL 17 0

TAXA SELECTION

_V-V—



Table 22.  Belogorsk 75-03, 10/17-10/30/75, abundance of larval herring prey items by 5-mm
larval length class. o

adult copepod

N = copepod nauplius C = copepodite A

CRuIsE Belogorsk  75-03 GEARSL M Domge ypgy 333 me

LARVAL | NUMBER NUMBER | Pseudo | Para | Pseud- | Cent Cent Cent | Oithonal Cal fin | -Invert |Unident | Unident § Unident

LENGTH | LARVAE LARVAE cal Cal
gl MM} | EXAMINED | FEEDING m p para | typ | ham spp spp egg adulf Juv
D\!
‘%; : Pel d

. = : elecyjpo
ﬁ?e <10 97 12 3-N i_g ' 9 3 16-N | larvad-1
Qi :
g
Ql :
Ollo-n 52 2 2-N | 1-N 2-C 1 2-¢
5
g’
wy |15-19
E 20-24 )
|8}
O
S 25-29
(G
\‘ IR
S ,
% 30-39
= | »40
=
O
H LENGTH L 0

MISSING
(]
0
N } :
> | ToraL 150 14 3-N 6-N 1-N 2-C 9 4 16-N

: 1-C 2-C
X
a1 8 1]

_Sv-



Table 23. A. Dohrn 75-187, 11/1-11/18/75, abundance of larval herring prey items by 5-mm
larval length class.

N = Copepod nauplius C = Copepodite A = Adult copepod

CRUISE Anton Dohrn 75-187 GEAR_61 cm Bongo MESH__333 mn

IU\RVAL NUMBER NUMBER | Pseudo ] Para |Pseud- | Cent -Cent Cent | Oithona| Cal fin | Invert }Unident | Unident | Unident
LENGTH | LARVAE LARVAE , : ) Cal Cal
gh (MM} | EXAMINED | FEEDING m p para | thp ham spp spp egg adull Juv
O
Bl - '
" §lf <0 133 15 5-¢ | 1-¢ 5-N . 9 | o9-n
<l 1-A | . 6-C
oyl
m|
g" : 1 0
Shfo-1a | 499 322 |28 | 6¢ | 1¢ | 2-¢ 1-¢ | 4-A 18 [12-N &
‘ -4 | 6-A ' 4-C o
\n 1
g ~
8 z
‘d:‘”
G |5-19 14 | 16 4-c | s-¢ | 1-c 1-c | 1-A 3
. 2-A 11-A
Eé 20-24 12 1 2-C
S
O
S 25-29
O
S I
% 30-39
= | >0
g
lﬂ LeneTH 23 0
MISSING
Lyt
0
§ TOTAL 781 64 2-N 16-c |} 3¢ | 2-¢ | 2-¢c | s-a |s-n 30 |21-w
< 6-C 17-A 1-a ) 10-C
~ 3-A § .




Table 24.. Albatross IV 75-14, 12/5-12/17/75, abundance of larval herring prey items by 5-mm
larval length class.

N = Copepod nauplius C = Copepodite A = Adult copepod

CRUISFAlbatross IV 75-14 GEARSL cm Bongo MESH__505 mm
LARVAL | NUMBER NUMDER | Pseudo | Para | Pseud- | Cent Cent Cenl || Oithona| Cal fin | lnver? |Unident § Unidend | Unident
LENGTH |- LARVAE LARVAE Cat Cal
gli (MM} | EXAMINED | FEEDING m p para | typ ham spp spp egg adult Juv
&
of )
_g: <10 - 41 0
2|
g. ) Candacfa
Sl o-a | 277 51 | 1-¢ | 6-c | 3-a | 10-¢ 11-A 1 25| 4-N |armata
! 5-A | 23-A tc | 1-c
19} .
{3 ,.
l(f)j' ’ Pelecyfod
0 8-¢ | 35-c| 7-¢c | 38-C 1-c 8 122} 17-C Jlarvae{l
Uy |1e-19 | 742 235 | 46-a|180-A | 10-a| 2-a 18-A
%)
S 2-C 12-C 2-C 3-C 5-A 44 5-C
Ef 20-24{ 149 58 23-A} 101-A | 7-A
Q
O
3-C 1-A 1-A 8
5 15 4
25-29 6-A
(G
Sy
% 30-39
= | »40
2
L
li_' LENGTH 42 7 4-A : 4
MISSING
Lag
0
§[< To1aL | 1266 355 11-c{ s6-cj 9-c | 51-C 1-C 9| 203 | a-n
f\[ T74-A § 314-A | 21-A 2-A 35-A 26-C

_Lv_



Table 25.

Albatross IV 76-01,

larval length class.

2/10-2/25/76,

abundance of larval herring prey items by 5-mm

N = copepod nauplius C = copepodite A = adult copepod
61 cm Bongo
CRUISEAlbatross IV 76-01 GEARO'S x 1lm Neuston MESH 505 mm
LARVAL | NUMBER NUMBER | Pseudo | Para |Pseud- | Cent Cent Cent | Oithona} Cal fin | Invert |Unident | Unident | Unident
LENGIH | LARVAE LARVAE . Cal Cal
lg' (MM} | EXAMINED | FEEDING m P para typ ham spp spp egg adult juv
2
_‘QD\ <10
(]}
gl
E‘] :
Olho-1
2
Ly
O
g
G | 15-19
£
E 1 20-24 39 7 3-A 1-A 3 5
Q
O 2-C 1-C 1-C
51 s00| 0 83 1 asaaf B2 | 10-af 3-a 5-A 66 | 55| 1-c
(G
§ 1-C 3-C 3-C 5-N
% s0.39 | 320 32 aral 3| s | 2o 9-A | ¢ | 102 32 | 2-C
= | =40
2
O
L:’ LENGTH o s
MISSING 17 3 3-A 1-A -
Ly
W)
N . 3-C 4-C 4-C 5-N
> | ot 786 85 65-A 12-A 1841 6-a 17-A 1-C 171 97 3-C
X

_87-



Table 26.

Wieczno 76-01,

larval length class.

o

— LARVAL GUT CONTENTS - SPECIES (Clupeg harengus

4/9—5/4/76, abundanbe of larval herring prey items by 5-mm

N = copepod nauplius C = copepodite A = adult copepod
CRUISE_Wieczno 76-01 GEAR_61 cm Bongo MESH___505 mm
LARVAL | NUMBER NUMBER | Pseudo | Para | Pseud- | Cent Cent Cent | Oithona| Cal fin | Invert }Unident | Unideni | Uniden!
LENGTH | ~ LARVAE LARVAE . Cal Cal
{MM) | EXAMINED | FEEDING m p para fyp ham spp spp egg adulf juv
<10
1
’ B
10-W ©
15- 19
1 20-24
EBuphanpiid
eggle
9 4 2 1-C 1-C larvphe-6
-2 4-A Mysid jlarvae-
— ., . 12
RUEETTCI)
‘128 43 | 2¢ | 6-a | 1a | 2-¢ | 1-a ic | 8c | 30 |24 |37 )| Loveirpmis 1-A
30-39 31-A 2-A 3-A | 18-A Hyperijid
amphippd-1
>40 22 13 11-A 2~A 1-¢C 8 37 1-N Euphausiid
2-A : larvhe-7
LENGTM
MISSING 4 2 i-c 5 1 42-C
oL | 158 60 | 3¢ | 6-a | 1-A | 2-¢ | 3-A 6-c | o-c | 43 {252 | 1-m
46-A 2-A 5-A | 18~A 79-C

AXA SELECTION

T




Table 27. MWieczno 76-03, 10/14-11/3/76,  abundance of larval herring prey items by 5-mm
larval length class.

N = copepod nauplius C = copepodite A = adult cbpepod

—OS_

Wieczno 76-03 61 cm Bongo .505 mm
CRUISE . GEAR MESH
LARVAL | NUMBER NUMDER - | Pseudo | Para | Pseud- ]| Cent Cent Cent | Oithona} Cal fin | Invert |Unident | Unident | Unident
LENGTH LARVAE LARVAE Cal Cal
g| (MM) | EXAMINED | FEEDING m p para | lyp ham spp spp egg adult Juv
& '
ol :
Ei <10 25 3 1-A 1-¢ 3-C 2 1-C
oy ,
g
Qll
Sllo-w | 17 13 | 2-a | 14 | 2-c 3c | 10 | 2-c
o) 1-A
L
(]
i ,
U3 [15-19 1 28 3 1-A | 1-¢C 2-¢ 1 1-c
£
EI 20-24 1 o
Q
O
!S 25-29
G )
I
%i 3039
2| a0
O
H LENGTH |- 1
MISSING 10 1 o
i)
0
§ TOTAL 2 2-C 2-C 3-C 4-C 13 3-C
238 20 | 4-a | 2C | 2% - ' - '
E 1-A 1-A ~




Table 28.

A. Dohrn 76-02,

larval length class.

!

ECIES Clupeg hare

=

TAXA SELECTION — LARVAL GUT CONTENTS - S

naus

N = copepod nauplius

11/15-11/29/76,

abundance of larval herring prey items by 5-mm

C = copepodite

A =

adult copepod

CRUISE _Anton Dohrn _76-02 GEAR_61 cm Bongo MESH___ 505 mmn
LARVAL | NUMBER | NUMBER | Pseudo | Para | Pseud- | Cent Cent Cenl | Oithona| Cal fin | Invert {Unident § Unidenl | Uniden!
LENGTH LARVAE LARVAE Cal Cal
{MM) EXAMINED FEEDING m p para typ ham spp spp eqg adult Juv
<10
10- 14 3 0
15- 19 21 1 1-C
20-24 17 2 2-A
25-29 1 1 1-A 3-A
30-39
>40
LENGTH
MISSING 2 0
TotAL 44 4 3-A- | 3-A 1-C

-'[S_



Table 29.

Researcher 76-01,

larval length class.

N = Copepod nauplius

e cm———

TAXA SELECTION — LARVAL GUT CONTENTS - SPECIES Clupeg harengus

11/27-12/11/76,

C = Copepodite

abundance of larval herring prey items by 5-mm

A = Adult copepod

CRUISE Researcher _ 76-01 GEAR_61 cm Bongo MESH___.+505 mm_
LARVAL | NUMBER NUMBER | Pseudo | Para | Pseud- | Cent Cent Cent | Oithonal Cal fin | Invert [Unidenl | Unident § Unident
LENGTH | LARVAE LARVAE i Cal Cal
(MM) | EXAMINED | FEEDING m P para lyp ham spp spp " egg adull Juv
<10
1
10- 14
14 3 3-C
15- 19 2-A
20-24 35 2 1-A 2-A
25-29 7 0
30-39
>40
LENGTH
MISSING
TOTAL 56 5 3-C 2-A
3-A

_ZS_



Table 30.

Mt. Mitchell

larval length class.

N = copepod nauplius

C = copepodite

A =

adult copepod

77-01, 2/13-2/24/77, -abundance of larval herring prey items by 5-mm

— LARVAL GUT CONTENTS - SPECIES Clupeo harengus

. 211 77- B ' .505
CRUISE Mt. Mitchell 77-01 GEAR 61 cm Bongo MESH mm
LARVAL | NUMBER NUMBER { Pseudo | Para | Pseud- | Cent Cent Cent Oithona)| Cal fin | Invert |Unident | Unident | Unident
LENGTH LARVAE LARVAE Cal Cal
(MM) | EXAMINED | FEEDING m p para iyp ham spp spp egg adulf Juv
<10
¥0- 14
15- 19
20-24 18 6 1-A 6
25-29 31 12 5-A 1-A 14

' 27 9-A
30-39 i
>40
LENGTH
MISSING 10 3 5-A 1-A 4
101AL 86 25 20-A | 1-A 1-A 24

TAXA SELECTION

_SS_



Table 31. Cryos 74-04, 9/7-9/24/74, diel distribution of feeding larval herring by 5-mm
length class. '

DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES

Clupea harengus

TIME (GMT) cruise Cryos  74-04 cear bl cm Bongo ..o «333 mm
; lllllllllilj! I I i | ‘ lllliuul

(MM)  10000-0200[0201-0400 |0401-0600 06010800 J0B0I-1000 [1001-1200 Ji201-1400 [1401- 1600 [1601-1B0O |1801-2000 {2001-2200 [2201-2900 | TOTAL
<10 ' 8 2 4 14
10-14 1 0 0 1
15-19
2024
25-29
30-39
> 40
LENGTH
MISSING| 0. 1 0 1
TOTAL 9 3 4 16

O = Day B. = Night

M = Twilight

—Vs-



Table 32. Prognoz
length class.

Clupeg harengus

DIURNAL FEEDING-LARVAL GUT CONTENTS~ SPECIES

TIME (GMT)

74-01, 10/18-10/30/74, diel distribution of feeding larval herring by 5-mm

cruise Prognoz  74-01  pap 6l cm Bongo ey  .333 mm

(MM) 10000-0200

023-0400 [0401-0600 0600800 08011000  {1001-1200

1201-1400

1401- 1600 [1601-1800

1801-2000

2001-2200

lllll—+
22012400

TOTAL

<10

0

2

10-14

13

13

15-19

2024

25-29

30-39

> 40

LENGTH
MISSING

TOTAL

13

17

0 = Day

m = Twilight

g = Night

-SS-



Table 33.

A. Dorhn

length class.

Clupea horengus

74-01, 11/16-11/23/74, diel distribution of feeding larval herring by 5-mm

cruise Anton Dohrn 74-01;c, o 61 cm Bongo ..o «333 mm

“go-

'DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES

TIME (GMT)

L — I
otLLLL LT l < I Illllllllllll

(MM)  10000-0200[020-0400 [0401-0600 {060F0800 |080I-1000 (10011200 [I1201-1400 [1401-1600 {160111B00 [1801-2000 |2001-2200 [2201-2400| TOTAL
<10 2 3 0 5
10-14 0 5 5 10
15-19

0 2 10 12

2024 0 0 1 1
25-29

30-39
 >40

LENGTH

MISSING]|

TUTAL | 2 10 16 28

O =Day = Twilight = Night



Table 34.

length class.

Clupea harengus

DIURNAL FEEDING-LARVAL GUT CONTENTS= SPECIES

Albatross IV 74-13, 12/4-12/19/74, diel distribution of feeding larval herring by 5-mm
TIME (GMT) cruise ALB 1V 74-13 GEAR 61 cm Bongo MESH .505 mm
_ | i [ _n‘_4
0 T > FEREEVEEAN

(MM)  10000-0200{0201-0400 |0401-0600 {060+0800 08011000 1001-1200 [1201-1400 {1401-1600 160111800 [1801-2000 [2001-2200 |2201-2400| TOTAL
<10 0 0 0 0 0 1 ‘1 0 0 2
10-14 0 16 1 7 0 20 47 44 5 140
1919 1 34 0 22 4 59 75 21 6 | 222
2024 0 15 2 10 4 11 52 3 ) 99
25-23 0 0 0 0 0 0 9 0 0 9
30-39 0 0 0 0 0 0 1 0 0 1
> 40
LENGTH
MISSING 0 0 0 0 0 0 2 0 0 2
TOTAL .

1 65 3 39 8 91 187 68 13 475

O = Day 0= Twilight @ = Night

_LS_



Table 35. Albatross IV 75-02, 2/12-2/28/75, diel distribution of feeding larval herring by 5-mm
length class. 6

DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES (lupea harengus

1 cm Bongo

. 0.5x1m
TIME (GMT) CRUISEALB IV 75-02 cear Neuston MESH___ +000 mm
A_ ANNNBERNRN | l | l nl.lllllllllq
(MM) 0000-0200]02A-0400 [0401-0600 JOE0H0B00 JOBOI-1000 {1001-1200 |1201-1400 {1401- 1600 [1601-1BOO [1801-2000 [2001-2200 |2201-2400 | TOTAL
<10
10-14
15-19
2024 | 40 1 0 0 0 0 1 0 42
o509 | 93 9 3 0 1 9 4 0 119
30-39 25 2 1 2 1 2 2 1 36
> 40 ‘
LENGTH
MISSING
TOTAL | 158 12 4 2 2 11 7 1 197
O = Day M = Twilight g = Night

-8G- .



Table 36. Belogorsk75-02, 9/25-10/8/75, diel distribution of feeding larval herring by 5-mm
length class. ° ,

TIME (GMT) cruise_Belogorsk 75-02 . . 61 cm Bongo yeqy  -333 mm

LARVAL
LENGTH :
(MM)  10000-02000201-0400 |0401-0600 |0s0t0800 j0801-1000 [1001-1200 |1201- 1900 |1401- 1600 {i601-1B00 |1BOI-2000 |2001-2200 |2201-2400 | TOIAL

<10

gus

haren

10-14

Clupeg

15-19

_65-

2024

25-29

30-39

> 40

LENGTH
MISSING

FEEDING-LARVAL GUT CONTENTS— SPECIES

ToTAL

DIURNAL




Table 37.

Belogorsk 75-03,

length class.

Clupea harengys

TIME (GMT)

10/17-10/30/75,

cruise Belogorsk 75-03 .. 61 cm Bqngo MESH <333 mm

diel distribution of feeding larval herring by 5-mm

LaraL |
LENGTH| -
(MM)  10000-0200

0201-0400 10401-0600 [060 0800

= RRERIYEg]

0801-1000 {1001-1200

1201- 1400

1401- 600

1601-1800

1801-2000

2001-2200

22012400

lllll'llllll'd )

TOTAL

<10

1

11

12

10-14

15-19

2024

25-29

30-39

> 40

LENGTH
MISSING

TOTAL

12

14

" DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES

3 = Day

m = Twilight

B/ = Night

-09-



Table 38. A. Dohrn 75-187, 11/1-11/18/75, diel distribution of feeding larval herring by 5-mm
length class. _
TIME (GMT) CRUISE Anton Dohrn 75-182gar 61 cm Bongo mesy_«333 mm
l-ll"l [§111 l j K I lJllllllllllll‘J
(MM) 0000-02001020-0400 §0401-0600 [060H0800 J0801-1000 [1001-1200 ]i201- 1400 (1401- 1600 }1601-1800 [1801-2000 |2001-2200 |2201-2400] TOTAL
1 6 0 0 0 6 3 15

o
2
w4l 12 4 3 1 5 7 32
g
3

15-19
. 3 4 1 0 3 5 16
Y
QO
& | 20 0
o | 2024 0 0 0 0 1 1
|
)
=
2 |25-29
Z
]
O
5
@ 30-39
g
3 > 40
2
@ LENGTH

MISSING|
4
3

TOTAL .
% 21 8 4 1 14 16 64
a

O = Day m = Twilight @ = Night

_'[9.-



Table 39. Albatross IV 75-14, 12/5-12/17/75, diel distribution of feeding larval herring by 5-mm
larval length.

Clupea harengus

DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES

cruise ALB IV 75-14 ceap bl cm Bongo ..o, .50 mm

TIME (GMT)
LarvaL|
LENG1H’ A R ﬁlnnnln—J
(MM) 0000-0200|020-0400 [0401-0600 {0601 0800 [08OI-1000 {1001-1200 [1201-1400 {1401-1600 [1601-1800 }1801-2000 |2001-2200 {2201-2400| TOTAL
<10
10-1 .
o 4 0 0 0 1 2 4 7 24 9 51
15-19 44 0 1 1 32 2 6 32 82 34 | 234
2024 | 16 1 0 0 9 2 0 4 4 22 | 58
25-29 1 0 0 0 1 0 0 0 0 2 4
230-39
> 40
LENGTH . 4
mssmal 3 0 0 0 3 0 0 0 1 0
ToTAL 68 1 1 1 46 6 10 43 111 67| 354
0O = Day M = Twilight B = Night

_29—



Table 40. Albatros IV 76-1, 2/10-2/25/76, diel distribution of feeding larval herring by 5-mm
length class. . v

, 61 cm Bongo
‘ 0.5x1m
TIME (GMT) cruisg ALB IV 76-01 GEARNEUSton ' MESH .505 mm
EREREREREN) | l ; I | ulinnn_J
| ™M) 16000-0200{020-0400 |0401-0600 |060F0B00 |080I-1000 [1001-1200 12011400 14011600 [1601-1800 [1801-2000 |2001-2200 [2201-2400 | TOTAL
<10
3
[~
|
g 10-14
o]
c%l
15-19 é\
" [#3]
w ]
] )
?i: 2024 § 9 1| o0 1 2 0 0 1 0 0 0 7
|
2
1 1 14 43
e
8 3
’é wal 2 | 7 1 1 3 5 4 4 1 1 32
g
% > 40
&
=<
' LENGTH
@ missing]l O 2 0 1 0 0 0 0 0 0 0 3
g ,
& (VAL 5 17 7 3 7 8 7 10 2 2 17 85
5 A
a i "

0 = Day m = Twilight m = Night



Table 41. MWieczno 76-01,
length class.

Clupeg harengus

4/9-5/4/76,

&

diel distribution of feeding larval herring by 5-mm

DIURNAL FEEDING-LARVAL GUT CONTENTS~ SPECIES

TIME (GMT) cruise Wieczno 76-01 GEAR 61 cm Bongo MESH .505 mm

LARVAL J
LENGTH}""" AR : LY I l I ! 1 l ATREAREY

{(MM)  10000-0200{0201-0400 |0401-0600 |00 0800 |080I-1000 [1001-1200 11201-1400 [1401-1600 [1601-1800 [1801-2000 |2001-2200 {2201-2400 TOTAL
<10

10-14

15-19

2024

25-29 0 0 0 0 0 1 1 0 2
3039 1 10 19 8 0 0 0 2 4 43
=40 7 0 2 1 1 1 1 0 13
LENGTH

MISSING] 2 0 0 0 0 0 0 0 2
TOTAL .

19 19 10 1 1 2 4 4 60
O = Day M = Twilight B = Night

_79_



Table 42.

length class.

Clupeg harengus

DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES

Wieczno 76-03, 10/14¥11/3/76, ~diel distribution of feeding larval herring by 5-mm
TIME (GMT) cruisg Wieczno 76-03 GEAR_61 cm Bongo ..o, .505 mm
BREREI I l Lnnuuu“l

(M) OOOOAOZO(_) 0204-0400 }0401-0600 JO6010800 J080I-1000 {1001-1200 [1201- 1400 [1401- 1600 [1601-1800 [1801-2000 |2001-2200 {2201-2400| TOTAL
<10 0 0 1 0 ] 2 3
10-14

0 0 2 2 1 8 13
B9 10 1 1 1 0 0 3
2024
25-29
30-39
> 40
LENGTH
missingl 1 0 0 0 0 0 1
AL 1 4 3 1 10 | 20

0O = Day M = Twilight @ = Night

_99-



Table 43.

length class.

DIURNAL FEEDING~LARVAL GUT CONTENTS~— SPECIES Clupea harengus

A. Dohrn 76-02, 11/15-11/29/76, diel distribution of feeding larval herring by 5-mm

TIME (GMT) CéUlSE Anton Dohrn 76—OZGEAR 61 cm Bongo MESH .505 mm
BN I B L jllllll"ll&
(MM)  10000-0200|020-0400 |0401-0600 |06010800 |0801-1000 |1001-1200 [1201-1400 |i401-1600 [1601-1800 {1801-2000 |2001-2200 [2201-2400 | TOTAL
<10
@

10-14
15-19 0 0 1 1
2024 1 1 0 2
25-29 0 1 0 1
30-39 A
> 40
LENGTH
MISSING| -
TOTAL 1 2 1 4
L
O =Day W = Twilight B = Night

-99_



Table 44.

Researcher 76-01,

length class.

DIURNAL FEEDING-LARVAL GUT CONTENTS— SPECIES Clupeo harengus

TIME (GMT)

11/27-12/11/76,

CRUISEResearcher 76—OlGEAR6l cm Bongo

MESH

505

mm

diel distribution 9f feeding larval herring by 5-mm

LARVAL |
LENGTH|
(MM} 0000-0200

02(-0400 {0401-0600 06010800

0801-1000 [1001-1200

AOERBEEERE

|

il

EEENEREER

1201- 1400

1401- 1600

1601-1800

1601-2000

2001-2200

—

2201-2400

TOTAL

<10

10-14

15-19

2024

25-29

30-39

> 40

LENGTH
MISSING

TOTAL

o = Day

m = Twilight

= Night

_L9_.



Table 45.

length class.

Clupea harengys

DIURNAL FEEDING—-LARVAL GUT CONTENTS— SPECIES

Mt. Mitchell 77-01, 2/13-2/24/77, diel distribution of feeding larval herring by 5-mm

FIME (GMT) cruise ME Mitchell 77-01 61 cm Bongo . .505 mm
SREME AN AN HERE— I l I 1lllllll,ll+
(MM)  10000-0200 020-0400 |0401-0600 |060F0B00 |0801-1000 |1001-1200 {1201-1400 |1401-1600 {1601-1800 |1801-2000 |2001-2200 [2201-2400| TOTAL
<10
10-14
15-19
2024 0 0 0 2 4 0 6
®
2 7 1 12

25-29 0 1 !
30-39 1 0 9 1 0 0 4
> 40
LENGTH
missing| 1 0 0 1 0 1 3
AL, 1 3 6 11 2 25

0 = Day m = Night

M= Twilight

_89_



Table 46. Cryos 74-04, 9/7-9/24/74, wean value of larval herring condition factor measurements by 5-mm length class.

fAorencus

Cryos 74~04 61 cm Bongo 2333 mm
CRUISE GEAR MESH
ggmm\?ﬁ SKULL WIDTH(MM) | MOUTH GAPE (MM) |MAXILARY LENGTINVM| EYE HEIGHT (MM) [HEAD HEIGHT (MM} [EYEAIEADIIEIGHT RATIO| RODY HEIGHT (MM) | PECTORAL ANGLE (©) S?S{é'ﬁé‘i!%n ‘é’fé"{'z'&'é?‘.’.'?{n’»’éfs’“
(MM) Iesanan] o, X cL NO X o NO X cL NO X <L wo { X ja | wNo X cL | po X oL NO X o f No | R a 1o 4 ct
+ + + + + + * + *
<10 | 962 1174 |.456].012| 36 | .614 .035| 36 |.434].025 | 78 | 261 |.o11]184 |.473]|.009} 76 |.520 |.019| 235{.318].029/122 129.8/1.15[235 |.050].006]262 |.043} .00
e + - + LN I B B D O S | L O T F
ol 35| 31 |.633).023) 20 | .827] .0a7| 20 |.584[.033 | 17 | 368 |.039] 27 |.652|.029 16 |.546 [.054| 33).459(.034| 28 1132.1j2.48] 33 |.038.002f 35 |.116f .00
: + + + + + -+ + ol
waol 71 6 l.oazl.io2) 7 11,19 .154] 7 |.840).100] 6 l553 |.077] 7 |.903|.060] 6 |.621].096] 7].680f.123] 7 jar.37.08] 7 |.040].004f 7 {.203].03
20-24
25-29
3039
40
- - + + T i ¥ VTV
ol 8] 2 ].455{1.33) 1 | .382 -1 |.270 2 |.475]1.08 8l .313].067] 2 [128.419.1
- + + + + - i et W o EOCN] N R
vor | 312 1213 §.495] .o18] 64 | .74 .054] 64 |.523].098 | 101 |.296 |.019]220 |.508|.015| 98 |.530].018| 283|.343).026{159 |130.71.07} 275 | .048} .005] 304 | .055 .00

MEIN VIBILIES CF CONDITICN F2CTTR MEASURSMENTS — LARVAL GUT CONTENTS - SP Clupeg

NOTE: CL = 95% confidence limits.

_69_



mean value of larval herring condition factor measurements by 5-mm length class.

Table 47. Prognoz 74-01, 10/18-10/30/74,
g! cruisErognoz 74-01 GEAR61 cm Bongo MESH .333 mm
STD |NUMBIR 5 .
lILE el Larvae SKULL WIDTH(MM) ] MOUTH GAPE (MM) [MAXILLARY I.ENGIH(MWI EYE HEIGHT (MM) [HEAD HEIGHT (MM) [EYE/HEADHEIGHT RANIO| BODY HEIGHT (MM) PECTORAL ANGLE {°) g?gYLé‘b'l:(I}(mlrénO \éV%GLgé’lg%DE&")ég)O
1 MY feooanedf bo. | X e v ] X Ja [ Mo R e f o] X e vt Jafno [ X Jaafmw g Joolm] R [t ]m]r |almw |z |c
A\l <10 v + : + + + + + + + + +
89| 42|.447.021 [ 15 |.581f.050 15| .411).035 7 |.263[.036| 66 438 | 011 6 556 [.050 89).312(.008] 40 [126.4 £.60 4 |.047 |.O13f 4 |.048 .01
+ + + + + = + + + [ |+
-4 61| s4l.776).023 | 45 |.882).034) 45| .624] ,024] 23 |.421].026 | 56 L707 | .024 23 | 582 |.043 61[.513].015] 50 [129.4 1764 13 |.041|.002| 13 |.125}.012
I
15-19
20-24
T i
] 25-29 1
-]
[}
1 3039
40
LENGTH
PAISSING
TornL + + + + + + + + NN
150) 96t.6321.037 | 60 |.807}.054] e0l.571 Lo31} 30 ].384}.033} 122.562].027] 29 |.576}.035 150 |.393].017| 90 |128.§1.17 17 |.042{.003} 17 {.107|.020)

MEAN VIALLIES OF CONDITION FACTOR MEASUREMENTS ~ LARVAL GUT CONTENTS ;S5 Clucea A

NOTE:

CL = 95% confidence limits.



Table 48. A. Dohrn 74-01, 11/16-11/23/74, mean value of larval herring condition factor measurements by 5-mm length class.

A, Dohrn 74-01 61 cm Bongo 2333 mm
g' CRUISE GEAR MESH
B0DY HEIGNT, WEIGHT (MGDRY)X
Lg:gmm\%? SKULL WIDTH(MM) | MOUTH GAPE {MM) }MAXILLARY uzucm(ml EYE HEIGHT (MM) ]HEAD HEIGHT (MM) |EYE/MEADHEIGHT RATIO] BODY HEIGHT (MM) | PECTORAL ANGLE (°)} sTD me;mn{mo STD LENGTH(MM) 3
M) jesgeaen} o | R Qe Jvo ] R Jaw I mo ] X Jet o] R Jnof R ja o R OJfm R OJCL P} X JO fNo ] R AN JR L

+ + + L + + * + + +
<o 1 35 | 26(.475}.038 | 3 ].660}.215) 3 |.4671.152 | 6 |.220].035| 30 [|.469).022] 5 |.4661.100| 35 |.334].013} 10 |124.43.49] 35 }.046}.002] 35 |.052}004

-+
-+
-+

+ + + |+ + +

-1 f 41| 35].869].034 | 20 |.973].034] 30 |.688 |.024 |13 |.535].035] 35 |.760].025] 12 |.677|.036 | 41 |.571].028] 32 f133.91785| 41 |.042].002] 41 |.140] 006

+
-+
+

+ + + + + + +

5191 72 | 64f.05(.021 | 57 |1.20]|.0%0] 57 |.851 |.o28 |37 |.603{.024] 65 |.925|.025} 37 l.644 |.026| 71 {.748}.019] 65 W3s5.d1743] 71 |.045].001] 72 {.200} 005

+ + + + +

20241 2 21,32 1)1.87 1 .32 1 }.840 2 |i.26 |.7621 1 |.636 2 {1.08}.019} 2 h3e6.5/44.5] 2 }.050].028] 2 ].305L194}
{25-29
3039
40
LENGTH

MISSING —_

* . + i : * x . + ¥ L3 D N

TOvAL 150 § 127 {.887 {.042 | 91 |1.12 oaz |91 }790 r030 57 }.552{.037 32 1.783 {.035] 55 |.635 {.025 }149 |.607}.031]|109 [133.7]1.18]149 |.044{.001}150 {.150}.070

MEAN VALLIES OF CONDITION FRCTOR MEASUREVENTS = LARVAL GUT CONTENTS - SR Clugeg A

NOTE: CL = 95% confidence limits.

—T/ =



Albatross IV 74-13, 12/4-12/19/74,

crenous

»

MEAN VALLIES CF CONDITION FACTOR MEASUREMENTS — LARVAL GLIT CONTENTS - SP Clugea

Table 49. mean value of larval herring condition factor measurements by 5-mm length class.
cruise ALB IV 74-13 ceap b1 cm Bongo - .305 mm
i&’m'ﬂﬂ'é&s SKULL WIDTH(MM) | MOUTH GAPE (MM) |MAXILLARY LENGTHIMM] EYE HEIGHT (MM) |NEAD HEIGHT (MM) JEVEAEADHESHT RATIO| BODY HEIGHT (M) | PECTORAL ANGLE (°) 2?3*&’&&‘?{%.0 ‘QFAG{E.‘,“&??.‘{&;’,’;QO
M) ool o | X feb fno l R [ no ] X fee o] X[ no R Jafu [ R [ lm R Jao fro]x ]l ]r afe x|
+ +| * + 3+ * + =y | x +
<10 | 119] 106}.574].018 | 86 |.809].026| 86|.572 |.018 | 16|.375].061| 99 |.581) .01] 15| .649] .179] 109 .31q .01y 52 [151.9 2794 109 {.035 [.001]| 119.073].002
+ + - + + : * + + + + +
10-14 1158911450 {.757 |.006 }1353 {1.01|.009 {1353 |.715 |.007 | 390].469{.007 |452 | .722 .00d 383 .622] .01 1554 .437 .00q 1138}150.4 T.141557).034 |.001 {1589 |.125] .00
5.1 + + | + + + + + + + +
" |1066| 998 |1.02|,008 | 957 |1.49].015] 957 f1.05 |.o1l1 | 612].660].017 [1005 | 1.04 .01% 600 .598] .00¢ 1059 .61q .004 961]152.1 .704 1059].036 |.001 |1066 }.208] .002]
20.24 + .t + + + + + + + +
286 282(1.25|.013 | 277 |1.82[,029] 277 |1.29 |.020 | 241f.824].016 | 283 | 1.33] .02 240f .616| .009 284 .88 .009 284[151.q 1,04 284[.041].001 286 |.305|.003,
— 1
12520 + + + + + + * + + + I
34| 34l1.50].061 | 34 {2.26{.083] 34 |i.60 |059 | 34{1.09{.040| 34]1.80 .074 34 .608] .02d 34 1.34 081 34f152.4 2764 34].051].003| 34]{.423|.0i2
3 + ¥ * * + s + + +
O® 2| 2fes|.38r| 2 [2.77]225] 296 pso | 2f1.a7).das| 2f2ad e o .ead 1.0 4 1.54 2.9  2fis7.q 2}.051].001] 2].548|.013
40~
LENGT! + 1. * + + + + +
wssws| 32 | 21).823].150 | 18 |1.14.166| 18 [.807 }117 5|.770|.163 | 22 |.815 |.117 s| 692 .164 31| .43q .06 14[148.79.54
TOTAL + + + + + b + + + + 1
3128|2893 |.899 |.008 p727 |1.27.014 [2727 |.898 o010 |1300].642].012 |2897}.899 |.010 j1279 |.610 | .48 3076| . 542} .008|2485 h51.2]. 604 J3045 }.036 | 0004|3096 |.172} .002
NOTE: CL = 95% confidence limits.



mean value of larval herring condition factor measurements by 5-mm length class.

MEAN VAULJES OF CONDITION FACTUR MEASUREMENTS = LARVAL GUT CONTENTS - SPClupes

- ] o=

Table 50. Albatross IV 75-02, 2/12-2/28/75,
61 cm Bongo
I cRuise ALB IV 75-02 ceal)-5x1m Neustop 505 mm
STD INUMBER] 41y '
l enGn Lanvae SKULL WIDTH{MM) | MOUTH GAPE (MM) [MAXILARY LENGTH(MM| EYE HEIGHT (MM) [HEAD HEIGHT (MM) JEYEAIEADHEIGHT RATIO| BODY HEIGHT (MM) | PECTORAL ANGLE (°) 3?3'&5&?3%0 é”%ei'e‘.‘«'é‘%m’é 3
| (MM) fesranen) - o, ‘R et J o] X o] X oo wwf x| fofr Jalmw [ Jalwiz Jcclmwm]zla]lmwi2 lalw]|xzx|c
<i0
. + + T
ol 2 1} .520 1}.600 1}.880 2| .380|.254 21.0341.0131 2} 1093) 0%g
+ + * + i il * +
15-19 7 411,02] 122 41 1,36 .-2744 4 .9601.172 1].600 5]1.00}.186 11.600 6] .740} .087 41149,2415.3 6] .040] .003 71.2271.01¢
2024 . + t + + + 1o + + t %
231 | 204)1.28] .013| 200 1.84 .028/.200 |1.29|.019| 144}.864 |.020 | 215 |1.29].025 143].648].014f222 | 1.05| .077] 213f49.2] .984 224 .045] .00 231 §.345].003
+ | B I + + + + + + + 3
25-291 658 618] 1,46 .013} 596 2.2i .0370 596 |1.57].026 § 570|1,10 |.012 635§1.,70].028] 567).6441.006% 645{1.30] .0L7] 636]153,.41.18] 645] .048] .000 659.4451.003
+ + ha + = -+ i + + + hat
3039 | 337 321) 1.68} .017] 313 2.84 .045] 313 |2.02].032 ) 314]1.46 |.023 12212.370.042] 312} .619}.006] 323]1.89] .045] 318]157.4 .615] 323} .060] .00} 327 .573}1.005
40
LENGTH ' *
ssis| 5 1}1.36 1] 1.9 "1 §1.36 1].920 1|1.40 1} .657 2}.1.08] 15020  1f150.4
TOTAL + + + + + x + + + - ¥
1230 1149 §1.49} .011§1114] 2.33 .032 1114§1.64}.023 1031 §1.17 |.016 |1179}§1.81 .029'[024 .637] .004] 1200 1.41} 0271172 {153.F .70¢ 1198 .051] .001L226 .4581].005

NOTE:

CL = 95% confidence limits.



Table 51. Belogorsk 75-02, 9/25-10/8/75, . mean value of larval hefring condvition factor measurements by 5-mm length class.

ceg horerous

NEZNMNLESOFG?WWnﬂVEmﬂORNEZSUESWEHS-LN%MLGU?GﬂVﬂﬂWSSPAan

Belogorsk 75-02 61 cm Bongo .333 mm
CRUISE GEAR MESH
k::lgm'wgfg SKULL WIDTH(MM) | MOUTH GAPE (MM)  |MAXILLARY Lsnsm(wml EYE HEIGHT (MM) |HEAD HEIGHT (MM) [EYEAE/ONEGHT RATIO] BODY HEIGHT (MM) | PECTORAL ANGLE (©) S?S*Léﬁé‘i{%m 2’%‘:}3{&?&%’“"{;"0
(MM} JsovaneD]  No, X cL NO X (=} NO X cL NO|] X | c Nno | R a | no R L fm | X jc Jwm | X L} no | R a. o X |cL
<10 + + + + : + + + + + : +
15 12 |.534] .0%40 61.604 .075| 6 }.430].053 9] .243] .031| 14).517}.035| 9 }.460].027] 15 ].310{.022} 9 |132.43.61] 15 }|.049].003| 15 }.040.003

o-uf 1 11].700 1{ .764 1 }.540 1}.580 1}.470 1 j124.9 1 |.046 1 |.089
15-19

20-24

[ 25-29

3039

40

LENGTH] 1 1 ].620 1].665 : . .

LEre 1 1.470 1].540 1 }.390 1 J141.1

omL ¥ £ + * + + + + £ +
v 17 14 |.552].043 81.635.069] 8 [.449] .049) 9] .243].031] 16}.523}.031 91.460].027] 17 [.324].029} 11 [132.4]3.80| 16 |.049].003| 16 |.043].007

T Iy

NOTE: CL = 95% confidence limifs.



mean value of larval herring condition factor measurements by 5-mm Tength class.

Table 52. Belogorsk 75-03, 10/17-10/30/75,
gg CRUISE Belogorsk 75-03 . GEAR61 cm Bongo — 2333 mm
‘§|lé$1|«m3$ SKULL WIDTH(MM) | MOUTH GAPE (MM) |MAXILLARY LENGTHMM| EYE HEIGHT (MM) |HEAD HEIGHT (MM) [EYE/MEADHEIGHT RATIO| BODY HEIGHT (MM) | PECTORAL ANGLE (%) | 510 Lekomimaio | Si s oo
gﬁ MM ool 0. | R et f o | R oo fvof T et | wo] R Joo o Jaofwo | R Jeufmwo |[R Joofmw | X Jn | X a fNo | % jcu
O,
<10 + + + + + + + + + : +
97 | 851.535].021 | 38 |.628].037| 38 .442{.0Z6] 31 |.279).018 | 92 |.498] .0Td 31 |.550].022] 97| .345| .014 68 [131.4 1724 97 |.046 |.001 | 97 1055 .004
+ + + o= + + iJ + R
10-4| 52 | 48}.703].020 | 38 {.808].029| 38| .571.021| 21 |.392{.020 {49 |.646|.019 20 |.605{.023] 50| .459 .014 48 131.7 1.47 50}.042 {.001| 52/.098/.003
15-19
20.24
]
——
(8
25-29 1
] 3039
40
LENGTH . .
ISSING 1] 1 [.580 1 |.764 1 |.540 11].350 11.580 1 .603 1{.430 1140.0
Tom_ | * + + * + + e * EN I Y
150 |134 |.595] .020| 77 }.719].030| 77 508 |.022) 53 |.325|.020 | 142 | .550) .014 52 |.572 }.017 | 148 |.384 |.013 | 117 J131.¢.952| 147 }.005 |.001} 149.070f.004

MEAN VALLIES CF CONDITION FACTCR MEASUREMENTS — LARVAL GUT CONTENTS - SP,

NOTE:

CL = 95% confidence limits.



Table 53. A. Dohrn 75-187, 11/1-11/18/75, mean value of larval herring condition factor measurements by 5-mm leng’th class.

A, Dohrn 75-187

61 cm Bongo
GEAR ME

2333 mm

e e St

MEAN VALLIES OF CONCITION FRCTCR MEASUREMENTS = LARVAL GUT CONTENTS - SP Cluces horencus

CRUISE SH '
é::gmw\?m SKULL WIDTH(MM) | MOUTH GAPE (MM) |mMAxitLARY u.usm(ml EYE HEIGHT (MM) |HEAD HEIGHT (MM) [EYEAEADHEIGHT RATIO| BODY HEIGHT (MM) | PECTORAL ANGLE (©) S?Biéﬁé?i%no é’%”i'é‘fé?%’.’&?»f%“
(MM) feovinen] o X cL NO X cL NO X cL NO X <L No | R a | wno X ct | mo R -CL NO X ol NO % a {No R CL
<10 A + + + +  + x + + +
1133 1111.533].016 79 | .705} .028} 79 |.499 {.020 |10 «344]1.0451) 110 §.494 1.015 9 |.641 ].073 1128 |.315].010}] 34 {132.(8.734128 {.038].002} 133 .067 .002
: + + + * ) + ’ + + + + +
V-1 1 439 3981.7373.012 | 331 | .985] .045§331 ].696 |.032 |68 .4761.0211 359 }.666 }.012] 64 1.666 1.031 1430 §.4621.022}199 140.q i.7¢430 1.0371.002) 439}.125].002
+ + + + + * * * + +
15-19 1 174 1621.9721.019 | 145 | 1.43] .172{145 |1.01 {122 |52 .611].025] 152 1.891 {.012| 52 |.675 }.027 }171 }.635}.019]124 }140.32.04171 }.038].001] 174].198].004
+ * + + + + + + + s
20-24 12 1211.19(1.099 12 11,574,137} 12 j1.11{.097 6 .763%.138 12 1.09 |.149 6 |.642 108 | 12 }.902{.120] 12 {134.43.34 12 [.043].005 121.293}.014
—t A
~J
N
25-29 ;
| 3039
40
o + + + + + + |
ssne] 23 81.596).111 | 7 ].859}.212% 7 l.607 150 | 1 |.560 71524 1.089] 1 }.778 19 |.405}.056f 3 §123.d5%.5
o % + * + * + + t * *
781 6911.7661.014 1574 {1.071.055574 §.756 L020 {137 ]|.531].022{ 640 }.696 }.014 132 }.667 |.019 {760 |.482}.016|372 |139.41.43%741 }.037].001} 758}.134}.004
NOTE: CL = 95% confidence limits.



Table 54. Albatross IV 75-14, ]2/5—12/]7/75,

mean value of larvéﬂ herring condition factor measurements by 5-mm length class.

.505 mm

herencus

MEAN VALLIES OF CONDITION mCTOR MEASUREMENTS — LARVAL GUT CONTENTS - SP Clupea

cruise _ ALB IV 75-14 GEAR61 cm Bongo MESH
é;gm msg SKULL WIDTH (MM) | MOUTH GAPE (MM) |MAXILLARY LENGTH(MM] EVE HEIGHT (MM) |HEAD HEIGHT (MM} JEYE/HEADHEIGHT RATIO | BODY HEIGHT (MM) | PECTORAL ANGLE (°) S?S*&'.fé?{i%o g&ﬁ%’éﬂ(‘ HEN
{ M ool o | R fer | Mo | X e {mo] X e {wof % Jor Jwo] R Jaa o [ R fet jofR ofat {no X fefnofR O N0 | R e
<i0 .t + + + * +
41 50.576} 444, 51.544 §.027 67.3601.531 51149.6]6.60 6].0401.008f 41§.053] .004
+ + : + + + + + b
J1o-14 2 277 255} .8851.018 61| .514] .016251 }.661}.012] 60]).742.030] 250].530{.014] 221}147.81.76] 250].041}.001} 277}.132| .003
15-19 + + + + + + + *
B 743 | 708|1.12§,.011 375 | .665] .030}686 {.843].010| 362].763}.035| 718{.692}.009] 675[149,31.05} 718}.040}.001} 743f.212} .002
20-24 N s b + + + I + L AN
149 147§1,31}.023 133 | .812] .019]147 |1.181.034] 131§.690§.017§ 145}|.829].025] 141(i55.02.52} 145{.039],001} 149}.299.005
N}
25-29 b + + + + + + 4 |
15 14]1.52}.117 1411.08}.123] 14 [1.64(.195] 14].661}.031] 15{1.,12].104}f 15]155.98.83} 15].043).004} 157.412}.013
30-33
40
LENGTH T s g + + +
MISSING § 42 1811,08] .085 91.596 1081 | 18 }.774}.092 8}.713}.082} 22 }.705}].070 194145,77.87
TOTAL + + + . + it i + *
1267 [1147§1.09] .012 592 1,691 1021 1121).854{.013} 575].741].023}1156}.678].009]1076}149.7 .851] 1134} .040}.0004 1225 .20% .004

NOTE:

CL = 95% confidence 1imits.



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

TR

MEAN VALLIES OF CONDITION FECTOR MEASUREMENTS — LARVAL.GUT CONTENTS - SP Clupea 1

61 cm Bongo
CRUISE ALB IV 76-01 GEMQ.lem Neustﬁgsu 505 mm
LESTNGme\E;E SKULL WIDTH(MM) | MOUTH GAPE (MM) JMAXILLARY LENGTH{MM| EYE HEIGHT (MM) [HEAD HEIGHT (MM) [EYE/HEADHEIGHT RATIO | BODY HEIGHT (MM) | PECTORAL ANGLE (©) g?gyléﬁé%:%no g%el'_gtsl’g%lo{(?hil}rﬁm
1 (MM) toevaneD] o X cL NO X o NO X cL NO b4 L NO | R a | no X ct fm | R -CL NO X L} no | R a o X {c
<10
10-1
15-19
+ + | + + + -+ + +
20-24 39 33 }1,51).150 .| 26 |.906 ).065 32 |1.47).077} 26 |.622].036] 34 | .931].041}] 27 ]166.31.93 310, .398} .002} 39 | .350.009
D 1
25-29 + ¥ + + + + + + I3
410 § 388 ]11.61] .016 AN N A {324 }1.16 |.017 |394 |1.81}.026|324 |.638].008}398 |1.15{.018} 369 }165.4 .625| 398 | .416] ,001] 409 | .462.003};
+ " + + s + + + +
30391 320 {312 §1,.83}.020 e N . 1303 {1.46 L022 |318 [2.44].046]302 |.603{.008{317 {1.54}.031} 303 166.74 .611] 317 | .482] .001} 320 | .58){.005
40
LENGTH + + + | * J +
MISSING] 17 9 §1.52].206 10 j1.14 169 | 10 §1.87].286 9 }.624%.057) 10 }1.25}.262 7 }1165.(8.41
ToTAL + + + + + + + +
’786 743 §1.70}.016) ~ ¥ s 64 li.28 Lois 1755 [2.061.0331662 {.622].006{760 }1.30{.022{707 {166.9 .430]f 750 | .443] .000] 769 | .504.006

NOTE:

CL = 95% confidence limits.



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

é;' CRUIGE Wieczno 76-01 GEAR 61 cm BongoMES" .505 mm
§ L::’gmmeg SKULL wmmww MOUTH GAPE (MM) |MAXILLARY Lmsrmml EYE HEIGHT (MM) [HEAD HEIGHT (MM) |EYEAEADHEIGHT RATIO| BODY HEIGHT (MM) | PECTORAL ANGLE (©) S}’Sﬁﬁé’;{%m ?Fé%'é&'&‘f%’fﬁé%’"
‘§I (M) Jsomied] o | RO | cL |l X a o X e i nof R Il ol Jao]wm | X TR E et | wo | % . | wo | % o fno I r |
L
%’ <10
g 10-14
% 15-19
| —
§ 20-24

+ 3 £ ¥ ‘ ¥ ki ¥ ¥ k3 ’ *
§ w520l 4 4 h.671.1830 4 12.350.774] 4 [1.66(.505| & |1.36].137) & [2.14{.354] 4 l.es0|.106{ 4 |[1.91f.477{ 3 [s5.327.9] 4 |.067}.017] 4 |.484l038
S —

+ + + + + + + + + +

30| 128 |128 1.93].030 i15 {3.59|.105[115 [2.54}.073 p23 |1.82].035[119 [3.41{.099f117 |.537.009|127 |3.49|.115{123 f162.%1.51|127 |.097}.003|128 |.711}012
é + + bl i + + + + + +
g 40 § 22 | 22 12.31].104 } 20 14.30| .264] 20 |3.04|.186 |22 |2.25|.072) 20 |4.48(.235] 20 |.506].020} 22 |4.98].275] 20 [161.6/3.50} 22 |.120[.006] 22 |.906| 018
% Juerions + + + + + + + + o
ssngl 4 4 l1.981.335 0 3 13.830.936] 3 {2.721.662 ] 3 {1.84].688] 3 |3.61{.845| 3 [.508}|.1T5] 3 {3.92{.526] 3 l68.76.25

g + + 1% 3 * + ¥ * i R
é TOTAL | 158 1158 {1.981.036 f142 |3.66] .1051142 |2.59 |.075 |52 |1.81].0%1 {146 13.53].171}144 |.535].009|156 [3.67}.137}149 h62.21.36]153 |.099].003}154 {.733.016

NOTE:

CL = 95% confidence limits.
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Wieczno 76-03, 10/14-11/3/76, kmean value of larval herring condition factor measurements by 5-mm length class.

Clugeg Farengus

Clutea

Table 57.
CRUISE Wieczno 76-03 GEAR 61 cm BongchESH 505 mm -
ngm m\?ﬁ SKULL WIDTH (MM) | MOUTH GAPE (MM) |MAXILLARY LENG‘HI(NM‘ EVE HEIGHT (MM) [HEAD'HEIGHT (MM} JevEAEADHEGHT RATO| BODY HEIGHT (MM} | PECTORAL ANGLE () -2?8*&&5“2;‘%{%.0 %”%“l’é&’é‘%‘.’.’&’m?“
(MM) Isemanem] o, X cL NO X cL NO X cL NO | X L NO | R a | No X cL | nNo X CL NO X cL | No X . o X cL
<10 ‘ + ' + + + + + + + +
25 20 1.586 }.053 16 |.629].041 | 16 [ 445 1029 3 400 15 §.560] .041] 2 }|.646}.265] 24 |.387 038 10 JL48.41 4.4Q° 24 1,043 1,004 | 25 |.072}.005]
10-4 + + + + + + + + + |+
174 147 }.709 L.o19 |139 ].745).024 139 l527 lo1i7 |39 496 1,019 §139 §.721].018 38 |.675].028]158 [.529 |.015 | 111 p46.6] 1.54 158 }.044 |.001 |1L74 1-115].003
15-19 + + * + + + + + + b
: - 28 25 .05 .046 27 |1.17}4.067 | 27 1828 (047 {14 .691 .04_3 26 [1.01] .05 14 ].681].054] 28 [.859 [.046 24 QQB.O ‘3.4 28 |.051].002]| 28 }.205].010
20.24 .
1 1{1.08 1 1,53 1 §.08 111.32 1 ].04 1 ]160.0 11].051 1 2718) .
25-29
3039
40
LENGTH + + 1 + + + | L +
MISSING 10 6 1607 434 5 }.747 1,182 5 |528 j.128 1 }1.440 4 1600 },.125 51.387 |.145 2 1147.04 38.1
romL + * + + + + * + + e
61199 |.738 |.024 }188 }.801}.031 }BB 1566 |.022| 57 }.5381.029 } 185 }749 | .024 54 1676 |.023] 216 .556'.022 148 lllﬂ.]. 1.3Q 211}.045 1,001} 228 |.122}.005

MEAN VALLIES OF CONDITION FACTOR MEASUREMENTS — LARVAL GUT CONTENTS S22

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

g,l CRUISE __A, Dohrn 76-02 cEAR61L_cm Bongomesh__.505 mm
) BODY HIEIG GHTIMG
£ !Lg,gm m&s SKULL WIDTH (MM) | MOUTH GAPE (MM} [MAXILLARY LENGTH(MM| EVE HEIGHT (MM) [HEAD HEIGHT (MM) [EYE/HEADHEIGHT RATIO| BODY HEIGHT (MM) § PECTORAL ANGLE (°) | 51D uzNG‘luwmo ysert'ﬂgb‘lhéIa?n‘}r)«(i{?o
L (MM) lsowan] Mo, % cL NO X cL NO X cL NO X <L No | X & | NO R e | N R ‘CL NO X CL No | R a §No X cL
<10
" , + + +
10- 31 11 .720 21640 .51 2].046 |.003} 3 ].132}.081
hl it u | It b * s ht ud ¥
15-19 1 21 | 13 1.13 .106 8 11.32).097| 8 .930] .069 5 1.7364.151 ] 9 .973§ .129 4 .740] .108| 20].776 | .064 4 p42.6 11.4 20].044 |.002| 21 |.217 .014ﬂ
0 + + + + + + + + + +
20241 o1 |15 |1.29 .066] 14 1.470.1111] 14 1.04].078} 10 §.7921.088 J11 11.22].084 8 .631] .049] 16 {.915| .070 10 [145.0 5.29 16 {.044 }.005] 17 |.286 .005+
25-29 1 1 {1.56 1 §1.92 1 {1.36 1 {1.04 1 (1.92 1 .542 11.40 1 f52.q0 14§.053 1 |.421
3039
40
LENGTH +
MISSING ] 2 1 |.s00 21980 (3.8 1 [133.0
TOTAL o + * * ¥ + i + + ht
44 | 30 1.19 071} 23 §1.431.089 {23 }1.01}.063} 16 |.790 }.072 }22 }1.13}j.116} 13 .658} .051] 41 1.849 | .059 16 §144.1} 3.99 39 {.044 |.002 | 42 }.244}.018

MEAN VALLES OF CONDITION FACTOR MEASUREMENTS — LARVAL GUT CONTENTS - 5P Cilupea

NOTE:

CL = 95% confidence limits.
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e

MEAN VRLLIES OF CONCITION FACTOR MEASUREMENTS ~ LARVAL GUT CONTENTS - SP Clupen Feren:

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

Researcher 76-01 61 cm Bongo .505 mm
; MESH

CRUISE GEAR

[ sto Jrumes ’ BODY 3
LENGTH|LaRvAE SKULL WIDTH (MM} MOUTH GAPE (MM) | MAXILLARY LENG"KNMI EYE HEIGHT (MM) [HEAD HEIGHT (MM) [EYE/AEADHEIGHT RATIO| BODY HEIGHT (MM) | PECTORAL ANGLE (°)] sTD u‘:lr%% :%no \g%rt‘g%g‘wm{?o
MM ool o | X Joo [ v R Ja [ mo] e Jwol % oo {mwofx |afmw % Joofmw]x Jaaolmw]x jaafnmfrx falmw]|zr |

—

<10
10-14
15-19 + + ¥ * + + + + ‘ + +
14 | 13 ]1.14].055 |13 |1.35}.106} 13 }.957 [.075 4 1760 [.104} 13 |.985[.060] 4 |.725].076| 14 |.863}.079}] 13 [40.7|4.25| 14 |.048 .0051 14 1.2271 .015
: + * + + + + + + ' + v
2024 |35 | 33 l1.33).052 131 ]1.62].172] 31 {1.14|.079 |24 Ll832 |.057) 33 J1.35).060] 24 |.618).035]) 34 |1.09].048] 33 hs7.8]2.73] 34 |.050].002] 35 |.311].011
x * + 1 x EN + | ¥ ¥ + ¥
&-290 7 7 Jrs1).a37 ) 6 |2.01].337| 6 [1.42].239 | 6 .02 |.105]| 7 [1.77].269] ¢ |.e01|.055| 7 |1.43].193} 7 |is6.95.32| 7 |.055].008] 7 |.414} .02
3039
40
LENGTH I
MISSING
S e

Qi+

G4
[

-+ e - y N . .
TOTAL | 56 53 11.31].043 )50 |1.60].095] 50 {1.13).067 |34 |.857 |.051| 53 J1.31}.081} 34 |.628].029] 55 }1.07].060] 53 ha7.42.39] 55 |.050].002] 56 |.303 .013

NOTE: CL = 95% confidence limits.
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MEAN VALLIES OF CONCITION FACTCR MEASUREMENTS — LARVAL GUT CONTENTS - SP.Clueo

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

Mt., Mitchell 77-01 61 cm Bongo .505 mm
R MESH

CRUISE GEA|

[STD HUMBER} sty wiorii(MM) | MouTH GAPE (MM) | maxii_ary LENGMNM] EYE HEIGHT (MM) |HEAD HEIGHT (MM) JEYE/MEADVIEIGHT RATIO | BODY HEIGHT (MM) | PECTORAL ANGLE (°) 3?3'&*5&?:%0 TV S

LENGTH| LARVAE
(MM) lenineD] N, L NO X cL NO X cL NO X <L No | R a fno |'R ct Iwo | X L | no | X Ct | no | R a jNo % |cu

<io

10-14

15-19

-+

F :
20-24 18 14 1,41} 0827 11 {1.91§ 194 11 |1.35 137 61.953 [.077 13 §1.491.106 6 1.613 .0'9_8 15 {1.211.0890 11 f150.4.672 15 |.051 :604 18 1 .35d,

25-29| 33 |30 |1.58/.033| 23 [2.28 | .096] 23 |1.61|.068) 26[1.13 |.o%6 | 24 {1.87].112| 22 |.605|.031] 29 |1.56[.063] 21 [154.44.50] 29 |.057|.002f 31 |.454.

3039 + + + + + + + +
27 |25 |1.78].052} 24 ]3.0o | .188] 24 |2.12].133| 24[1.44 076 | 24 |2.63].171) 21 }.562|.025) 25 }2.28].181} 23 ]160.94.03] 25 | .070] .029] 27 | .604.024

40
LENGTH . 1 + 0 + + + -+
issing | 10 6 1.59] .153 3 J2.15 1.83 3 j1.52411.29 2 1.940 B.30 112.08 5 411,.86] .665 3 }151.318.8
¥ ¥ ¥ ¥ ¥ F ¥ ¥ — ¥

: T v
T | g6 |75 |1.62] .061] 61 [2.49 |.1%4 | 61 |1.76].051) 58 [1.23 062 | 62 |2.09|.190| 49 |.588].020] 74 |1.75].120| 58 |156.4 266 69 |.060 |.003| 76 |.486.024

NOTE: ‘€L = 95% confidence limits.
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