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Establishment of an International Herring Research Scheme

A. Participation

The fourth meeting of the Working Group took place at the Institube of Marine
Research, Bergen, from 13th-15th April 1966. The following members participated:-

. B. Parrish (Chairman)
. Hempel

- Popp Madsen

0. Dragesund

0. Dahl

~Now

Mr. O. J. @stvedt, who had participated in the previous work of the Group, was unable
to take part in this meeting owing to his absence from Bergen.

During the meeting, discussions were alsc held with Dr. Finn Devold on aspects
of the possible future development of the Scheme.

B. Subject Matber

In accordance with the recommendation passed at the 1985 meeting of the Herring
Committes, the main tasks undertaken by the Working Group at this meeting were as
follows:~-

(1) To assess the results of the sampling programme carried out
since its last meeting on the group of tagged and untagged
herring introduced into an enclosed bay (Selvig).

(2) To study further biclogical data collected in the Fjellspollen,
especially for comparison with data collected from the enclosed
bay.

C. Tagging Experiment in Selvig

At the time of the third meebting of the Working Group, in April-May 1965,
about 1,loo live herring, in good condition, were transferred from the open watbers
of the Fjellspollen into the narrow-necked bay, Selvfg, the mouth of which was
closed by small-meshed netting (see Third Report of Working Group, C.M.1965, Doc.
No.135). OFf these 280 were tagged, 135 with an external "Spaghetti” tag, 95 with
an internal-external "sprat" tag and 50 with an internal steel tag.

At intervals thersafter, fishing was carried out in this bay by the staff
of the Fisheries Resesarch Institute, Bergen, to provide information on the distribution
of the different kinds of tag in the cabtches and on the condition and survival of the
tagged and untagged herring.

On 8th June, 1965, two months after the main liberubtion, sampling was carried
out in the bay by purse-seine but sampling by a small fleet of anchored gill-nets
was also conducted in all months, between The times of liberation and The present
meeting, in which circumstances permitted.

Purse-seine Sampling

The purse-seine haul taken in early June 1965 gave a catch of 1,200, of which
76 were tagged with the Spaghetti tag and 69 with the sprat tag. All but 51 untagged
and 1 bagged herring were then reliberated alive.



The catch taken in this haul was approximately the same as the number of
herring transferred to the bay two months previously. This suggests that the
mortality of the body of fish following their initial capture and transfer had
been small (at the time of their transfer, a detailed echo-survey of the bay had
provided no evidence of any substantial numbers of herring already in the bay).
However, of the population of tagged fish only 73% of those liberated with
sprat tags and é?% with Spaghetti tags were recaptured. This suggests that some
tag shedding and/or mortality of tagged fish had taken place since liberation.
On the assumption that the mortality of fish as a result of the btransfer was
negligible, thsse figures indicate that % to % of the fish with Spaghetti tags
and L/5th of those with sprat tags had either died or lost their tags since
liberation.

While no information is available to allow these two sourcss of tag
los s~ mortality and tag shedding - to be estimated separately, it is considered
that the observed difference between the recovery ratss of the two tag types is
due to a higher initial rate of shedding of the Spaghetti tags, due +to the kmots
becoming untied. This was observed to have happensd in a few cases between the
time of %agging and liberation from the keep-net at the time of ths tagging
experiment. It is also likely that for both tag types ths above estimates of
the rates of tag loss are overestimates because:-

(a) some herring may have been present in the bay prior to the
exXperiment

(b) it camnot be excluded that a few tags, especially the
inconspicuous sprat tags were overlooked when counting
the herring in the purse-seine catch.

Gill-net Sampling

The number of recapbures of the different tag types in the total
catches taken by gill-net are given in Table 1. These data show that a btotal of
322 fish were caught in Selv8g, of vwhich 6o were tagged. Thus, the overall
ratic of tagged (all types) to untagged fish in the total cateh (c. 19%) was
approximately the same as in the original population (c. 20%) when liberated.

The recapture rate of the Spaghetti tag for the sampling period as a
whole, at 26%, was considerably higher than for the sprat and inbternal steel
tags, for both of which it was 16%. Moreover difference in recapture rates
between the tag types increased somewhat in favour of the Spaghetti fag with
time after liberation; whereas in the period April-June 1968 the Spaghetti
tag made up about half the total recapbtures in the later months it con-
tributed up to two-thirds of them. The interpretation of these observed
differences is not clear, but the following are possible contributory causes:-

(a) a higher "long-term" tag shedding or mortality of internally
than of externally ftagged herring

(v) a greater vulnerability to capture by gill-net of the fish
tagged with Spaghetti tags, due to the tags becoming
entangled in the netting.

Condition of Tagged Fish

Observations were made throughout the sampling period of the condition
factors of thetagged and untagged fish caught in the Selv8g. These data
for fish of the same size and maturity stages are given in Table 2. These
results show that the condition factors of herring tagged with the Spaghetti
tag Were considerably lower thaffthose tagged with either the sprat or internal,
steel bag, and that those of herring tagged with all three tag Types were lower
than those of untagged herring. However, length and age observations taken
during the sampling period showed that the rates of growth (in length) did not
differ significantly bebween the thres tag types or bwliween the tagged and
untagged fish in Selvig.



Observations on Emigration from Selvig

During the period December 1965 - March 1966, when access to Selvlg was
impossible due to ice, the net®ing barrier at its mouth was not complete; at high
tide its head-line was about one metre below the surface. Therefore, some exchange
of herring with the Fjellspollen and the open sea wWas possible. Evidence that
there was some emigration from Selvig was provided by the recapture of two tagged
herring, one on 1st February from the Fjellspollen and the other on 2nd February
from coastal waters 3o miles to the south of it.

While this experiment was of a preliminary, exploratory nature, the results
obtained show clearly that it has already provided useful iuformation on the
relative efficiencies of different tag types and their effects on conditions and
survival of herring. The Group considers that the results of further experimented
tagging work on such a group of herring in confinement would be of value to the
major open-sea tagging experiments on Atlanto-Scandian and North Ses herring,
especially with regard to the choice of tag type, tag shedding, et .

Sampling of Herring in Fjellspollen and Selvig

In the period February 1965 - March 1966 a total of 29 samples, comprising
1071 herring were collected by anchored gill-net in the Fjellspollen, while a further

9 samples, btotalling 321 herring, were taken from Selvdg. The results are shown in
Tables 3-7.

Some conclusions concerning the biology of the herring in the Fjellspollen,
based on monthly sampling throughout 1964 were: presented in the Third Report of
the Working Group (C.M.1965, Doc.No.135). The main cbject of the further sampling
in 1965 and 1966 was to compare the biological development in the Fjellspollen and
in the batch of herring transferred tc the Selvlg, in order to determine the possible
effects of confinement on growth and maturation.

In previous spring seasons, herring samples from the Fjellspollen were
composed principally of spring spawners, belonging to two distinetly different growth
types; Tfasbt-growing 3 year-old recruit spawners were present in the poll in January
and February and were replaced by a slower-growing component of the same year-class
in March and April. However, it appears from Teble 4 that in March-April 1965,
autunn spawners constituted a considerable part of the sampled stock, and about 80%
of the herring transferred to Selvlg belonged to this spawning group. The small
purse-seine catches taken at the time of the transfer and the small number of herring
shoals recorded on echo-surveys made by the Working Group in late March -early April
suggest that the high proportion of autumn spawners was due to a scarcity of spring
spawners rather than a high abundance of autumn spamners.

The Tables show that, apart from the scarcity of spring spawners, the
features of the biology of the herring in Fjellspollen in 1965 followed the pattern
of previous years. The presence of those different groups of herring, a fast-growing
early spring-spawning compcnent, a slow-growing late spring-spawning component and an
autunn-spawning component was again observed.

Almost all of the herring transferred to the Selvlg were 2-ringers, so that a
comparison of the biological features of the herring in the two areas must be
confined to the 1963 year-class. By September 1965, the average total lengths of
this year-class in the two localities were as follows:-

Fjellspollen (sampled on 30/8 and 1/9) 30.8 cm (85 fish)
Selvig (sampled on 15/9) 29.4 cm (113 fish)

Thus, the herring in Selvig were on average 1.4 cm smaller than the Fjellspollen
herring; also, their growth increment during the year was only 64% of that of the
Fjellspollen herring.

Analysis of the fat content was carried out on herring from both localities.
The most comparable data are those obtained for September. In this month, the average
fat contents of the herring in the Fjellspollen and Selvlg were 22.4% and 13.9%
respectively. The condition factors ( = i )
T3
of 2-ringed fish in the two localibties were also determined. The average values for
fish in maturity stages IV and V were as followss~



Thole Without Gonads

fish gonads alone

Fjellspollen (sampled on 1/9/65) 1.05 0.87 0.18
Selvg (untagged herring)

(sampled on 15/9/65) 0.87 0.76 0.11

The fat analysis and condition—factof data show that as well as having
slower growth, the herring in Selvfg were in generally poorer overall condition
than those in the open waters of the Fjellspollen.

The maturity-stage data in Table 4 suggest that the herring in Selvig
completed a normal maturation cycle during the year. Although no herring in
maturity stage VI were sampledthere, (unfortunately no sampling was possible
in October), a number of late stage V fish wers taken in September, and by
November the majority of the adult fish were recovering spents. The data
suggest therefore, that spawning took place in the bay during the period
September-October. The maturity data also suggest that some spawning also
took place in spring.

Conclusions

In the Working Group?’s view, the observations made since its last meeting
on the body of herring introduced into the small, netted bay "Selvdg" are of
mgjor importance. Despite abnormally cold weather conditions and persistent
ice~cover in the bay during bthe period mid-December 1965 to late March 1966,
which prevented regular sampling of herring in the bay and proper inspection and
maintenance of the netting barrier (which was known to be in need of cleaning
and re-setting), these observations show that

(2) members of the group of tagged and untagged herring were
present in the bay and were available to capture by gill-net
and purse-seine throughout the period April-December 1965
and again in March-April 1968

(b) +the recapture rate for tagged fish was approximately the
same as for the untagged ones, suggesting that their
survival rates were approximately the same and that the tag-
shedding rate after the first month at liberty was small

(c) the tagged and untagged fish in Selvig appeared to follow a
"normal" maturation cycle, and probably spawned in the bay
in autumn 1965, although their growth and general condition
was inferior to that of the herring sampled in the Fjells-
pollen.

The Working Group is satisfied that it has completed the main task assigned to
it. The resulbs reported above indicate that it is feasible To investigate a
well-defined group of herring in a small artificially closed bay. It is clearly
possible to carry out, at least in Selvlg, experimental and biological
investigations which cannot be pursued as easily and effectively in the open sea
or in agquaria. BExamples of such investigations are as follows:-

(a) tagging studies; including the survival of tagged fish; bag
shedding; the relative efficlencies of tag types; the effects of
tagging on behaviour and metabolism of the fish

(b) biological studies, especially of (i) maturation cycles of
spring- and autumn-spawners, (ii) fecundity and egg-size,
(iii) growth and feeding, (iv) spawning and egg development

(¢) experimental studies; measurement of acoustic target strengths;
gear selectivity experiments etc., fish behaviour studies;
shoaling habibts in relation to external factors; reactions to
stimuli (light, sound, chemicals etc.).

It is considered that the essential, minimum requirements for the efficient
conduct of such investigations are as follcwss-



(a) +the strict maintenance of the netting barrier in a clean and
efficient state. This necessitates frequent inspection and
pericdic lifting for cleaning.

(b) facilities, as required, to catch herring by purse-seine, in
the Fjellspollen or neighbouring areas for transfer to the
Selvdg in good condition.

(¢) sempling facilities in the Fjellspollen and Selv8g. This
necessitates the provision of a small motor vessel as
required, equipped with a winch and davit for plankton and
hydrographic sampling and fish sampling. Fish sampling by
purse-seine would need to be arranged by hiring a commercial
fishing vesgel, locally.

(d) laboratory accommodation for visiting workers at the Marine
Research Institute in Bergen and facilities for transporting
squipment and personnel by road from the Institute to the
Fjellspollen.

The Working Group considers that for the efficient operation of the research
programmes, 1t would be necessary for a qualified technical officer in Norway
to organise and run the routine fish- and envirommental-sampling, and to
participate in the specific field programmes carried out.

During the four years since the programme of herring sampling in the
three polls started, many data concerning the composition and bioclogy of the
herring in them have been collected. While preliminary results of analyses of
these data have been presented in the reports of the Working Group, a full
account of all the results is being prepared for publication.
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Table 1. Recapbures of tagged and untagged herring by gill-net

sampling in Selvdg (April 1965 - March 1966).

Liberation of untagged fish = ¢. lloo

Liberation of tagged fish = 280
Catch of untagged fish = 262

Catch of tagged fish in Selvig = 6o
incl. 14/4/66

Total catch of tagged fish = 62
Total catch of untagged/total

liberation of untagged 23.8%

Total catch of tagged/fotal

liberation of tagged 23.1%

N = Norwegian internal steel tag

50

8 (16%)
8 (16%)

G.T. = Gundersen internal-external, sprat tag

Spaghetti = Spaghetti tag

Ta, ypes
G.T.

95

16 (16.5%)

16 (16.5%)

Table 3. Condition factors of tagged and untagged fish
of the same sizes and maturity stages in Selvég.

Spaghetti

135

36 (26.7%)

38 (28.1%)

Internal
Spaghetti tag Sprat tag steel tag Untagged
April-June 1965 0.76 (4) 0.79 (3) 0.78 (1) 0.80 (14)
Aug.-September 1965 0.68 (21) 0.79 (11) 0.74 (2) 0.82 (35)
Nov.-December 1965 0.64 (7) - 0-74 (3) 0.78 (10)
Febr.-March 1966 | 0.59 (4) 0.66 (1) 0.78 (1) 0.71 (5)




Table 3. Percentage length-composition by months. 19656

FJELLSPOLLEN
' ! Average
Year Mon'th 20 21 22 23 24 | 25 26 | 27 28 29 30 31 32 33 34 35 36 | size N.
February l.o | 2.0 6.0 29.5 |40.5 {17.0 |4.0 33,23 200
< 20 , 28.45

March (0.8) 0.8 | 0.8 3,1 |20.8|28.5| 9.2 |lo.o |13.1 | 9.2 1.5 | 1.5 | 0.8 (28.35) 130
April 1.6 |15.6| 9.4| 9.4 | 9.4 |1lo.9 |23.4 | 17.2 | 3.1 29.91 64
May 1.4| 8.0 |l0.8 |253.5 |34.7 | 16,9 | 4.7 31.02 213
1965 July 12.5 75.0 12.5 29.50 8
August 16.0 [40.0 | 40.0 2.0 2.0 30.86 50
Sept, 2.0 8.0 {38.0 | 36.0 lo.0 4,0 2.0 31.14 50
" @atober 1.411l.0 |24.8 |35.2 |21.4 4.1 | 1.4 | 0.7 145
1968 February ‘1.1 | 1.1 | 6.6 | 28.3 |24.4 |12.2 90
March 1.9 | 2.8 | 9.3 | 22.2 47.2 |15.7 0.9 108

§ELVZG
April 8o.0| 40.0 26.90 5
May 11.1] 66.7(22.2 27.61 9
June 2.0 24.5/5l.0 [18.4 | 4.1 28.44 49
1965 | August 7.2137.7 |31.9 |17.4 | 5.8 ' 29.27 69
Sept. 5.6/29.0 |35.9 |21.0 | 5.6 4.0 0.8 29.58 124
Novemb er 11.1[11.1 |44.4 | 33.3 9
December 6.7 6.7|1%.3 |26.6 {33.3 | 13,3 15
1966 | March 9.7 3.2 9.7 |19.4 |12.9 | 12,9 3.2 | 25.8| 3.2 31
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Table 4. Average length by age and month. 1965
FJELLS POLLEN
Year | Month 0 1 2 5 | 4 5 6 7 8 8+
Febr. 32.4 33.2 | 34.1 | (32.5) (34.5)
March (15.5) | 26.9 | 29.8 29.9 (33.5) | (30.5) (31.5)
April 27.0 | 30.0 31.3 (33.5) | (32.5)
1965 | May (28.2)] 3c.0 31.2 | 32.1 | (31.4) | (32.5)
July (29.2) (31.5)
Aug. 30.8 [(30.8) | (34.5)
Sept. 3.8 [(32.0) | (32.5) (84.5)
SELVAG
April (26.9),
May (27esﬁ
1965 | June 28,5§(24°5)
Aug. 29.2 ((29.5) | (31.5)
Sept. 29.4| 51.5 | (34.5)
Table 5. Percentage maturity composition by months. 1965.
FJELLSPOLLEN
Year | Month I 1T 111 wooT VI VII VIII N
Febr. 1.4 20.5 75.2 2.9 210
March | 0.8 41.4 8.6 1.6 32.0 15.6 128
April 29.0 1.6 1.8 64.5 1.8 1.8 62
1965 | May 0.9 0.5 1.9 91.2 1.9 3.7 215
July 12.5 50.0 25.0 12.5 8
Aug. 2.0 2.0 58.0 30.0 8.0 bo
Sept. 16.0 44.0 28.0 12.0 50
Oct. 1.4 1.0 7.6 42.8 3l.0 5.5 0.7 145
Febr. 1.1 11.1 73.3 14.4 90
1966 | yaron 2.8 | 38.0 52.8 6.5 108
SELVAG
| april 106.0 5
May 22.2 77.8 9
June 50.0 36.5 11.5 1.9 52
1965 | Aug. 8.7 50.7 18.8 21.7 69
Sept. 10.3 4.1 £3.2 21.6 l.o | 19.6 97
Nov. 22.2 11.1 66.7 9
Dec. 33,93 60.0 6.7 15
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Table 6. Percentage ags-composition by months. 1965
FIJELLSPOLLEN
Age 0 1 2 3 4 5 6 7 8 g+ | N
(winter-rings)
Year  Month
' Febr. | 5 6.0 8o.0 |12.0 1.5 0.5 200
Mazrch 0.8 48.5 | 24.6 23.1 0.8 1.5 0.8 130
April 29.7 15.6 51.6 1.6 1.6 64
1965 May 3.7 lo.3 74.6 7.5 3.3 0.5 213
July 87.5 12.5 8
Aug. 90.0 8.0 2.0 50
Sept. 8o.0 | 12.0 6.0 2.0 50
SELVAG
April ? loo.o | 5
May 1lc0.0 9
1965 dJune 97.9 2.0 49
Aug. 95.7 | 1.4 2.8 589
Sept. 91-1 8.1 0.8 g | 124-"
Table 7. Number of vertebrae by maturity stage and month. 1865
FJELLSPOLLEN
Month  |Maturity |
stages 54 55 | 56 57 58 59 | 60 | Mean| XN
IIT 1 2 - 3
Feb.1965,IV-VI 16 120 69 2 57.27 |207
I-TII 22 29 58,72 57
March V-VI 7 16 4 56.89 27
1965 VIIT 1 1 6 8 | 56.50| 18
FJELISPOLLEN -~ 2-ringers
|I-III ; | 19 25 3 | | 56.66 47
i | ‘ | !
March  |V-VI * ; { | 0
x |
1965 vz ! | 3 1 [ T -
SELVAG
Aug. 1T, VIII : 6 | 8 7 57.051 21
1965 III-IV 2 | 23 | 21 2 56.48 | 48
| |
II | 2 | 3 5 57.30 | lo
Sep. III-V 2 27 | 28 lo 55.69 | 67
1965 VII-VIIT 1 } 4 ] ) 6 57.00 | 20




