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INTRODUCTION

Thig is & preliminary report on four autumn cruises to survey the
distribution, abundance and dispersion of larval herring along the western
coast of the Gulf of Maipe (Table 1}). The crulses were part of a cooperative
survey of the Northwestern North Atlantic (U.S., France, Rederal Republic of
Germany, U.3.5.R., and Caznada). The purpose of the coordinated survey was
to delingate the spawning areas of herring, te provide evidence of the
discreteness of the stocks, and tc obtaln a measure of thedir ralative abundance.

MATERIALS AND METEODS

Collections were made from 49 coastal statioms during four aufumm
periods: Sept. 9 ~-16, Sept, 22 - Oct. 1, Oct. 13 - 25, and Oct. 28 - Nov. 8.
The time required to complste a crulse varied from 8 to 13 deys emd the
interval between cruises varied from 2 to 1l days. The average depth of the
stations was 5% m. and the depth range among the stations was 13-113 m.,
whick included most of the coastal area suitable for spawning by herring.

The positicne of the statioms (Fig. 1) were determined by examining previous
autumn distributions of the larvae. Stations were sampled in the same sequence
(1 to 49) during each crulse. Paired Bongo nets™ wars towed obliquely from
200 m. to the surface or from as near the bottom as thought prudent, usually

10 to 15 m. above the bottom. Tews were made at 4 knots and the nets retrieved
at 20 m. per minute until 40 m, depth was reached. The tow was them stepped

to the surface at intervals of 2 m., one minute for each step. 4 flow meter
wag placed within the nets to determine the distance towed in meters and the
volume of water strained was calculated by wultiplying this distance times the
mouth ares of the bongo which had a diameter of 60 cm., The number of larvae
per 1000 cubic meters of water strained was used 25 & measure of the catch
rate. Mesh sizes of the palred Bongo nets were ,333 and .505 mm,; in chis
report catches from the .505 mm. mesh were used except in two instances when
only semples from the .333 mm. nets were available. Samples were split into
fourths teo facilitate counting for three stations where larval catches were
very large. Clogging of the nets by phytoplankton during two cruises and by
salps during another cruise affected the straining efficlency of the nets at
seme stations. The effect of such clogging on the catch was not determined,
but we do not believe it would significantly alter the conclusisns of this
document.

1/ Posgay, J. A., R, R, Marak, and R. C. Hennemuth. 1968. Development
and test of new zopplankton samplers. Int. Comm. Northwest Atl. Fish.
Res. Doc. 68-34, 7 pp.
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Measurements of larva’ length were made from the tip of the jaw to the

end of the caudal peduncie (standard lenpth). Conversion of this fleasurement,
for larvae that measured over 20 mm., to total length (T.L.) msy be made by:

TL = 3.47 + 1,24 SL

RESULTS
Larval Distpthution

Larval herring appeared first in the catches from the eastern sector
of the coast and then progressively westward with time (Figs. 2-5). This
shift in distribution was attributable to three larval concentrations
(>1000/1000m3) whick occurred along the coast; 1) centered between Penchscot
and Machias Bays (44°10'K., 68°10'W.), 2) centered between Penchacot Bay and
Cape Ann (48°30'N., 70°10'W.), and 3) northeast of Cape Ann (42°40°'N., 70°30'W.).
The first concentration occurred during the first and second crulses; the
second, during the second and third crulses; and the third, only during the
third cruise. Larval catch rates were usually lowest at the offshore statlons
and frequemtly no larvae were captured beyond the 50-fathom ischath. During
the first three cruises isolines of catch rates oftem paralleled the 50-fathom
igobath and the coastline.

Larval Lengths

Larval herring varied in length from approximetely 4 to 29 mm. duriag
all cruises and their wmedal lengths during a given cruise depended upom the
time at which they hatched (Fig. 6). Length frequency plots suggested that
recently hatched larvae (<9 mm}) were sbundant during the second and third
£ruises.

Larvae appeared first in the eastern sector of the coast, however,
they had modal lengths of 11 and 15 mm. and thus were not recently hatched.
The larger modal length was present in the eastern sector during the second
cruise as well. Two modal lengths, 14 and 20 mm., were again encountered
during the third cruise and data from the firal cruise suggested a reduction
almost to 2 single curve with a modal length of 17 mm. During this fimal
cruise 2 small group of recently hatched larvae was sempled in the eastern
gector,

In the central coastal sector, larval lengths were distributed similsrly
to those in the eastern sector during the first two cruilses, but resembled thsse
in the eastern and western sectors during the last twe cruises., Only traces
of recently hatched larvae occurred, during the first through third cruises.

The western sector was the only area where recently hatched larvae
dominated the catch. The decline in the two larval concentrations colncided
with the disappearance of recently hatched larvae from the catech. The
distribution of larvae recently hatched and those older appeared similar when
vatch rates feor the two gize groups were contoured (Figs. 7 and B).

DISCUSSION

Two major spawning areas were delineated by the occurrence of recently
hatched lervae within the larval concentratioms in the western coastal sector
(Fig. 7). The agreement between the contours of catch rates for tecently
harched and older (>9 mm.) larvze cuggested that these two concentratiocms
were the sources of larvae in the western coastal sector (Fig. 8). This
would include those larvae captured in Massachusetts Bay. The wmain source
of larvae in the eastern coastal sector is in doubt because the larvae were
not recently hatched. Howewer, thelr location in shallow inshore waters
suggested that their source was local. Indeed few and often no larvae were
captured aleng the 50-fathem iscbath bordering the survey area.

Hatching of larvae in the two spawnlng areas lasted no longer than
35 days. Recently hatched larvae appeared within the concentration centered
between Penobscot Bay and Cape Ann on September 25. No older larvae were
captured suggesting that this date approximated the first hatching. Recently
hatched larvae were not captured there on Cctober 29. Recently hatched larvae
were captured within the conceantration northeast of Cape Ann on October 14,
but some older larvae were obtained. No larvae were present in this area on
September 23 and only older larvae on October 27.
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Tsble 1. Station data for four cruises during the autumm of 1971
Crufge R-4-71 Cruise B—5-71 Cruise R=6~71 Cruige R=7-71
Sept. 9-16, '71  Sept. 23-Qct.1,'71 Ogt. 13-25, '71  Oct. 27-Hov. 8,'71
Sta Pogition We, Ho. No. No.
North West  larvae €/1000m3  larvae C/1000m>  larvae C/lOOOm3 larvae  C/1600m3
1 427247 70°387 4] 0 [ 0 184 275.96 LT} 71.34
2 42°28' 70°31' 0 o a 0 31 40.58 193 221.08
3 42°32" 7036 0 4] ¢ 1] 54 77.92 130 164.35
4 42°42'  70°27" 0 [} 4] 0 1680 1521.13 22 26.13
5 42°44" 70723 0 0 a "] ———— me——— 13 15.64
[} 42°47" 70°19" 0 0 0 "] 267  392.65 94 115.20
7 42°49'  70°23' 1] 1 a 0 1124 1989,38 102 118.06
8 42°52"  70°29' 0 0 0 0 501 728.20 24 29.96
9 42°52' 70°34° Q 0 Q 0 1 1.50 50 61.12
10 42°51'  70°4)1! 0 0 Q 0 1 2.34 78 84.78
1l 43°00' 70°20' 0 0 0 [} 0 0 34 43.15
12 43°04'  70°33! 0 0 20 14 21.37 123 209.18
13 43°10'  70°34' 0 0 - 831 208.05 66 148.31
14 43°11'  70°16' 1] 0 - ————— 171 252,58 208 220.57
15 43°10'  70°24' 0 0 0 0 10 13.68 210 199.05
16 43°19'  70°06' 0 0 [#] 0 10 14,12 83 58.16
17 43°20"  70°16' 1] 0 5 1.81 152 225.8% 260 309.52
18 43°21"  70°22' a [ 96 213.81 187 599.36 80 119.94
19 43°25' 10"15' 0 1] 21 1.63 7072 B429.08 100 168.63
20 43°3@' 70%07" 0 a 1140  1587.74 1082 1385.40 128 135.61
21 43*38' 70°01° 0 0 70 256.33 458 1031.53 16 21.14
4 43°3"' §9°57° 0 V] a 0 55 53.35 16 17.30
23 43°267 69°53" 0 0 g 1] 2331 260.04 2 1.66
24 43317 69°40° 0 0 1 1.46 10 12,36 12 9.93
25 43°39'  69%44" 0 0 11 20.99 282 268.31 19 24.05
26 4347 69°41' Q 0 5 8.55 54 60.88 18 30.00
27 43°36' 69°22°7 0 0 2 2.99 19 21.81 -— —
28 43°43'  69°26" 1 1.08 11 16.54 16 23.36 21 24.08
29 43748' 69°29° 0 0 20 21.74 52 64.20 22 30.90
30 43°50"  £9°07! 11 20.26 45 66.18 15 95.79 2 11.64
31 43°46"  69°06' 1 1.73 26 35.91 32 50.79 33 40.94
32 43742 69706 [ 6.99 26 32.66 k) § 46,20 1 1.21
33 43°46' 6B°S0° 1 1.26 26 35.86 13 13.22 40 33.50
34 43%48" 68°37" 0 0 o 1] 0 ¢} 9 10.54
35 43°517 68738 2 2,18 103 128,27 2 2.25 7 8.40
3 43°57%  68°42° 70 88.56 283 458.67 127 150.83 26 34.71
37 44°03' 68°28' 154 327.66 81 322.71 402  458.38 434 504,65
38 43°53"  68°26' 159 168.61 116 145.18 156  164.73 21 23.76
39 43°53' §8°22' 2 .20 o 0 0 0 % 94.88
40 43°59'  68°09’ 1 1.37 12 21.20 0 a 4] 1]
41 44°06" &8°00! 2 2,56 8 10.35 0 ] 4 4.09
42 44°13'  68°04" 844  1143.63 354 612.46 121  168.52 68 94,44
43 44°20' &8°07" 368 467.01 754 1306.76 115 162.20 4 5.21
117 449257 67°43° 418 765.57 139 329.38 126 420.00 99 7.07
45 44°20° B774L' 14 16.22 7 10.09 16 19.07 -— -—
&6 44%15' 67737 3 .67 1 1.29 3 3.76 4 &.4]
47 44721' 67°15! 2 8.47 0 o] 4 4,54 14 14.66
48 44°31' §7°18' 19 52.63 18 84.51 Ex) 72.71 27 31,47
49 44735' §7°20' 57 122.28 0 0 4 5.61 2 4. 46
Totals & means 2136 54,92 3388 105.55 14845  405.52 2965 75.18

Figure 1.

Cosastal stations {1 ~ 49) for autumn herring cruises
along the western coast of the Gulf of Maime.
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Figere 2. Contours of larval herring catches per 1000m3 during
an autumn cruise, Sept. 6 - 16, 1971.
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Figure 3. Contours of larval herring catches per 1000m3 during
an autumn cruise, Sept., 22 - Oct. 1, 1971.
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Figure 4. Contours of larval herring catches per 1000m3 during
an avtumn cruige, Oect. 13 - 25, 197%.

Figure 5. Contours of larval herrinp catches per 1000m3 during
an autumn cruise, Oct. 28 - Nov. 8, 1971.

C5



99

PERCENTAGE

-9 -
WESTERN CENTRAL EASTERN ALL SECTORS

a0k urzo N8BT | SEPT 316 NeTO?
0o
20
ok Ne Larvae i .
40 M= Z47 N=i5E N*TB2 SEPFT22-0CTI LCRIT)
50..
201
i -A.i__L_A__
Fh' S N= 1805 LER L -] NeE7S T I1d-28 N 2SB89
20l
0
Iok__hh_h___&_
Pyt e W waTh W40 N=439 OCT 28- NOVE R=2073
201
10

AGOORMIEBNZX2ED 46 0RRAKEIBORMNNE20 46 DR MEBN2M%2 4 68 WRMUIER N2ZMXNS
CENGTH {MM.)

Length frequencies of larval herring in the western,
central, eastern and all coastal eectors.

Figure 6.

- 10 =

& [d &
e S . A— 8 e
E $ E
3 H
iy andl
H = .

] H
ﬂ'j —H="
; ; CATCH PER EFFORT H
: o, Z9IMM, H

81-&."‘ F
/ } Banytn

Figure 7. Contours of catches per 1000w? for recently hatched

larvae (<9 mm.) during a cruise from Ocr. 13 - 25, 1971.
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Figure 8. Contours of catches par 1000m> for older larvae {*9 mm,)

during a cruise from Oct. 13 - 25, 197I.
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