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A, Participation

The Working Group, set up at the Council Meeting in Copenhagen in 1962
{see report of Herring Committee, especially Appendix II; Proc. Verb. de la
Rénuion 1962; pp. 66-77), met at the Institute of Marine Research, Bergen,
from August 13 - 17, 1963. The following members participateds

Mr. F. Devold (Norway),

Dr. G. Hempel (W. Germany), Chairman of Herring Committee,

Mr. B.B. Parrish (Scotland), elected chairman for the Meeting,
Mr., K. Popp Madsen (Denmark), elected rapporteur for the Meeting.

Mr., C.J. Ustvedt, Mr. O. Dragesund, and Mr. O. Dahl (Norway) were co-
opted to the Working Group for the duration of the Meeting and Mr. 0. Aasen
(Norway) also attended some of the discussions. TUnfortunately, the USSR
representative and the General Secretary of ICES were not present.

B. Research needs

The Working Group first examined its main tasks in the light of the earlier
deliberations and discussions of this problem at the Herring Symposium in
1961 and subsequently by the Herring Committee at its Annual Meeting in 1961 and
1962. It agreed that at present, the activities of international Working
Groups, set up by ICES to answer important gquestions concerning the dynamics
of the exploited herring stocks in the North Sea and the Atlanto-Scandinavian
area are hampered by lack of accurate knowledge cof scme of the biological
processes and dynamic properties of these stocks. Scme specific biological
problems crnfronting these Working Groups (see reprrts of North
Sea and Atlanto-Scandian ¥Working Groups) about which precise information is
required are as follows:-

(a) The gonad maturation cycle, its variations from year to year
and the factors governing it.

(b) Fecundity and egg size, their variation from year to year
and throughout the maturation cycle, and their relation
with environmental factors (including the endocrine system).

(o) Studies ~f larval production, dispersal and survival in
relatinn 1o spawning stock size and composition, and their
variations with environmental factors.

{d) Growth zone formation in scales and otoliths, and their
relation with envirrnmental factors.

(e) Studies of blood types and their development in juvenile
and adult herring.

(f) Experimental studies of the efficiency of external and
internal tags, tagging mortaslity, and shedding, and effects
of tagging on fish.

The Working Group, therefore, agreed uanimously that, as emphasized
previously by the Herring Committee and its Working Groups during their
recent meetings, as a way to obtzin more precise infermastion on these (and
nther) processes and properties, investigations are needed on small self
contained herring stocks in well defined localities, free from many of the
complexities (eg. size of area, stock mixing etc.) of the open sea situation,
and where reascnably reliable quantitative long and short term, controlled,
studies can be made.
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Bagic reguirements for locality and fish stock.

The :orking Group considered next the desired features of a locality and

fish stock(s)

(2)

(n)
(1)
(3)

}J.

to meet these needs. These were considered to be as followss-

The area must be small i.e. water mass not exceeding about

10 sq. km and containing a herring stock {or perhaps have
clearly identificable stocks -~ eg. spring and autumn spawners)
of not less than 200,000 - 400,000 adult individuals (500-
1000 hectolitres).

The fish stock(s) must be self-contained with little or no
exchange of adult fish with other localities.

The physical, chemical and bioclogical properties of the water
mass should be as similar to the open sea as possible (eg.
temp., salinity, 02, nutritions and plankton produotion).

It sheould be mostly free from severe icelng in winter, and
free from serious pollution.

The loncality should have easy access by road or sea transport
from a research centre (eg. from Bergen).

The stock of herring should not be heavily explcited commercial-
ly, but statistics of any fishing which dces take place should
be available.

The entrance(s) to the localities should be narrow and shallow
to allow if necessary, the erection of temporary or permanent

barriers to the emigration or imigration of fish (at least of

adults).

The bottom topography of the locality should be as regular as
possible and the depth should net be too deep (i.e. not exceeding
60-80 metres) over the main part of the basin. Smaell, narrow
mouthed bays, suitable for isolating small greoups of fish for
controlled experimental work {eg. tagging and behaviour studies),
leading off the main water mass are desirable.

The lncality should be cne in which the amount of sea traffic
is small.

The water mass should contain other fish species, especially
predators »f herring.

The shores of the lncality should have sites suitable for the
erection of temporary or permanent buildings (laboratory,
accomodation stores, landings stage, boat house etc.) close

to a rnad and within easy reach of fresh water and electricity
supplies.

Examination of localities near Bergen.

The Working Group spent the greater part of the time at its disposal
making a survey of three localities near Bergen, which had been selected
by the Norwegian scientists as pnrssible sites, meeting most of all these

requirements.

Bach of these sites is a small arm, (termed "Poll" in Norway),

of an ~pen fjnrd with one or more narrow entrances, and known to contain
herring at least for part of the year, including the spawning season.
The names of these "Pnlls" are as follows:-

4
g

Fjellsp~llen (Fjeldspollen),
Lindé&spellen,
Heiamarkpollen (Heidemarkpollen).

Descriptinons of the physical characteristics of these polls and details
of what is ¥ncwn of the herring strcks inhabiting them are given in Appendix
to this repert and Figures 1 - 4.

It is clear frowm these discriptions that all of the sites exanined fulfill
most of the basic requirements specified above. For example, all of them are
small, having narrow entrances through which there is water exchange with the
open sea; they are known to contain herring (both spring and autumn spawners)
at least for part cf the year, including the spawning season, which can be
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fished with nnrmal' fishing gear (anchored gill-nets or purse seine).

However it was evident to the Working Group, following its examinaticus
of the sites and the available information about them, that there is at
present considerable uncertainty regarding the general biolcgical properties
of the herring in these localities. The principal uncertainties are as
follows:-

(a) Although herring have been observed in the polls in different
seasons it is not known 1f they remain as an intact stock
thr~ughout the year or whether there is a substantial exchange
of adolescent and adult herring with the neighbouring fjecrds.
Further, although annual commercial catches of up to 100
hectolitres are taken in the polls, nothing is known of the
size nf the herring stocks in them. During the echosurveys
carried out in both the Linddspollen and Heiamarkpollen a
single, large herring "plum" ftrace and a number of smaller
traces of unknown identity were recorded, but no longer term
records of this sort are available.

(v) It is not known whether the larvae and adolescent Tish derived
from spawning in the polls are mustly retained within it or
whether there is a large loss »f them through the entrance.
However, fishermen in the area report that adnlescent herring
are pqesent in the polls, at least in some years. Furthermore,
the extent ~f the entry of larvae and adnlescent fish from
cutside the polls is not known.

(¢) Insufficient is known of the annual range of environmental
conditions (hydrographical and biological) especially during
the winter, when ice may be a hindrance to fishing etc.

(4) The technical sociological and legal problems invelved in
erecting fish barriers at the entrance to the polls, should
this be necessary, are not known.

(¢) Insufficient is known of the stncks of cther species in the
prlls.

Thus it 1s clear fr-m the statements above, that the working Group is not
able tc make any definite proposals concerning the launching of the elaborate
international research scheme, befrre mrre detailed knowledge of the various
sites and the stocks ~f herring inhabiting them has been b tained. Especial-~
ly the evidence is insufficient as to whether the herring in these polls
constitute self contained stocks.

General considerations of future work.

It is felt by the Working Group that a step by stepr development as out-
lined below would meet these requirements while keeping expenditure of work
and costs within reasonable limits.

1st stage. PFurther preliminary surveys in 1965/64 concerning:
(i) Size of herring stocks
(ii) Identification of stocks and degree of exchange.

(iii) Technical and legal problems connected with the enclosure
of water areas.

2nd stage. Detailed surveys in 1964/65 with special regard to environ-
mental factors:

(i) Hydography, plankton, predators, etc.

(i1) Small scale ad hoc experiments with herring especially on the
management ¢f a landlocked stock.
(Transplantation experiments, effect of confinement %o small

water bodies etc. etc.)

Srd stage. Launching of full scale project governed by the knowledge
and experience gained in the initial and transitional stages.

The unrking Group only considered in detail how to deal with the first
stage, i.e. the work to be undertaken in 1963/64.
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F. Proposed working programme 1963/64

1.

Stock composition. As minimum requirements the following characters

should be sampled regularly from the 3 localities under survey:

Length

Weight

Age

Scale and ntolith types
Maturity

Intestinal fat

V. S.

Egg size in spawning herring.

The sampling rate should be one sample a month from each locality and
the sample size preferably not less than 100 specimens.

Samples from Heiamarkspell and Fjellspoll can be obtained from local
fishermen. In order to reduce sampling bias it will be necessary to
supply the respective fishermen with nylon drift nets of different mesh
size and to offer a certain surplus payment for the catch.

In the Lindds pell the commercial fishery is too infrequent to offer
reliable sampling facilities and samples from this locality must mainly
be secured by research vessels. As this has t» be done when convenient
it may not prove possible to secure a sample each month, but the spaw-
ning seasons should certainly be covered.

Subject to the adeption of the proposed working programme, Norway is
willing to supervise the sampling and to do the main part of the analyses
involved while other laboratories (eg. Denmark, Germany and Scotland) are
ready to assist whereever possible for example in scale reading, otolith
typing etc.

Echo surveys. In nrder teo obitain information on stock size, schooling
behaviour and prssible "intra-poll? movements throughout the year,
monthly echo surveys should be carried cut in all three lrcalities. This
work requires a research vessel or hired commercial vessel for about 3
days a month and will probably have to be executed wholly by Norway.

Spawning surveys. Besides the echosurveys an estimate of the spawning
stock size should be made fr~m larval agbundance indices. 1If possible
egg sampling by grab and other methods suitable for estimating location,
size and importance of spawning sites should be undertaken as well. The
possible emigration of spents and the exchange ~f larvae through the
inlets ~f the polls sh~uld be investigated with suitable gear.

Gear experiments. The uneven configuration ~f the bottom, the strong
tidal currents in the inlets and the considerable depths in some of +the
lecalities, raise certain problems as t» which gear would be most suitable
for sampling the stock. It was decided that members of the Working Group
should bear the problem in mind and censider the possibility of introdu~
cing local gear from cruntries where fishery is carried out under similar
c nditions (e.g. boom net, boyed pound nets etc.).

Technical and legal aspects. In all areas a rather cronsiderable traffic
by small and bigger boats creates the problem of how tc close an inlet
to the passage of adolecent and adult herring without hampering the free
passage ©f vessels. The combinaticn of a sluice and a permanent net
barrier is supposed to be the most feasible, though rather costly,
solution. In any event expert technical advice oun pessibilities and
costs should be obtained from the Norweglan authorities. A problem
which may prove it~ be of considerable importance is the reaction of the
local communities (fishermen, landowners etc.) towards the enclosure of
any landlocked fjord. The local inhabitants probably demand certain
compensations which could be of a considerable magnitude. This as well
as other legal pr~blems which may arise in this context should certainly
be clearified by consulting appropriate experts.

Additinnal information. An excellent chart of the Lind&a poll has
already been made at the Norwegian Institute from a detailed brttom
sounding survey. In view ~f its obvious value the Working Group would

heartily welcome a similar work to be undertaken in case of the
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Fjellspell and Heiamark poll. In fact, Norwegian workers offered to
undertake this task. It is further considered +to be desirable that
some information on a few additicnal polls be obtained, e.g. the
Fauskangerpoll and Kjerrgdrdosen both of which merits from the close
vicinity of Bergen. More detailed infermaticn on the conditions of
the various pells should be obtained from lccal pecple.

7. Working Group meeting. Subject to the adoption of the working programme
as cutlined above, it is recommended that the Working Group meets again
in Bergen in the first half of April 1964. This time coincides with the
termination of the spring spawning and would permit the entire group to
take part in the surveys. The group would further evaluate the echo
recnrdings and sampling data collected by then. The early date would
alsc permit the group to makeappropriate changes in the working programme
if it should prove desirable from the knowledge gained up to that time.
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le efforts made by the scientific staff of the Nerwegian Institute for Marine
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these and othcer polls, and for their offer to undertake the major part of the
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thank the Director and staff cof the Iustitute for the generous facilities
provided during the course of this meeting of the Working Group in Bergen.



APPENDIX

Description ~f the different polls

The gecgraphical situation ~f the three polls under consideration is
shrwn in Fig. 1, sketches of the pells are given in igs. 2-4. A detailed
chart cf Lindds-pnllen has been prnduced by the Fiskeridirektoratet, and
similar charts ~f Fjell- and Heiamarkpollen could be produced. Biolecgical
data about the herring stocks are available for Lindés- and Fjell-poll.
Echosounding of the Fjell pollen has not been undertaken so far. Temperature
measurements at different depths and echoscundings have been done at the
Working Geoups visit in the Lindéds- and Heilamark-poll.

Fjellspollen.

Geographical situaticn

The Poll is situated on the island Sotrza 20 km scuthwest of Bergen. To
reach the poll frem Bergen one may go by bus to Alveen (40 min. drive) and
from here by ferry t~ Bratholmen (10 min., about 10 connections per day)
and further on by bus either tc Nessjeen (30 min.) or to Dalseide (30 min.)
This latter spot is directly situated at the pollen, whereas from Nessjsen
aone has to undertake a 10 min. trip by motor boat to the pollen. (Fig. 9,).
Except in the southern mcst branch of the pollen where a few farmers live,
only two small farms are situated ashore the poll, one at Dalseide and the
other one just inside the entrance (the fisherman's hut).

Topography

The entrance from the sea is divided by a small island, the one on the
northern side of the island being 10 m broad and 2 m deep, and the southern
one 10 m broad and 2m deep. The average speed of the stream going in and
out is roughly estimated to be 3-4 knots. The tidal range being 1 m.

The poll itself is 5 km long with a breath ranging from 200 to 400 m, the
maximum depth being 50 m with an average depth of approximately 20-30 m.

At the western side of the northern branch a smaller poll is situated,

which is connected to the main poll by an entrance of 15 m breath and 2-3 nm
depth. Into the northern most part ~f the poll a narrow streanm brings

fresh water from small lakes of a mroreland valley. TUp to now, no echo
survey ¢f the poll has been undertaken to investigate the bottom topography,
but it is likely that the bottom has & V-shape in a profile in W-E direction.
The b~ttom is rocky and rather steep on both sides except on a few places

in the southern and neorthern part of the poll, at Dalseide and at the
fisherman's house.

Hydrography

No hydrographical cbservations have been carried out and very little
is known ab~ut the environment. The water will probably have the lowest
salinity in the nnrthern branch, where most of the fresh water is coming
into the poll. The p~1l is mainly covered by ice in this part during the
winter, whereas in the area inside the main entrance ice is cnly found in
extremely c~ld winters.

Fish

A nunber of fish species is known to »ccur, especially conalfish, c~d
and herring.

According to the local fisherman adult herring are found in the poll
during the whole year and fishing for home consumption takes place most
of the year. The total catch of one single fisherman amounted in 1962
to 8 5 hl. Scanty fishing of one or two other fishermen may bring the
total catch up to 20 hl. The best catches (up to 2 + hl a night) are
taken in spring, by setting gill nets across the middle of the poll. 1In
late autumn fishing ftakes place also with gill nets mainly at the western
side of both ends »f the pell.

The samples secured from the poll (Sept. 1962 to April 1963) show
that herring ranging in length fr~m 20 to 33 cm are fished. The samples.
crnsist frrm 1 te 8 years old herring, the 2 and 3 years nlds predcmina-
ting.

The investigation of the maturity stages reveal that both spring and
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autumn spavners are present in the poll. According to the samples it is
likely that the spring spawners are in the majority. Also the vertebral
counts confirm that both autumn and spring spawners are found.

According to the present knowledge about the herring in Fjellspollen
it is difficult to state whether the two different spawning groups are
self-contained or net. It is likely, however, that an exchange may take
place at lecast in scome years with herring cutside the poll.

Pogsible sites for buildings estc.

Mest parts of the crastline of the poll are uninhabitable, but at both
ends and in one or other cccations likely places fror buildings were
nbserved, :

Geographical situation

The Heiamark-poll is a landlocked fjord on the island Huftersey, 35 km
south ~f Bergen. It can be reached by car going to Hjellestad or Espe-
grend (Biclogical Station), 40 min. from Bergen, and then by boat (2 hours).

Part of the route has to cross waters open to the sea and may be
difficult to pass for small boats under very bad weather conditions. In
this case the island can be reached on a more sheltered route from the
southern end of the Fana-peninsula.

The public transportation tn the pell by ferry and road is poor and
time consuming at the present time, but is supposed to improve in the
course of the next five years. At the island itself only one small road
leads to the poll.

The poll is surrcunded by hilly forests and some open landscape. A%
the western ccast of the poll the small comnunity of Heiamark and some
isolated houses are situated. At the end of different bays at the eastern
side several huts and a saw-mill are situated. Heiamark is the home port
for several small vessels serving as a ferry to Bergen three times a week.
Within the pecll motorboats and rowing boats are used for fishing and
transport.

Topography

The Heiamark pell is very irregularly shaped. Its largest diameter
is 3 km, its surface abrut 3 km”. The coast line shows several bays of
different size and shape, some of them are also nearly landlocked. The
maximum depth recorded s far is 112 m, the central part is of about
80 m depth, the inshore bays about 30 m. The profile of the bottom is
very irregular, the seafloor seems to consist of rock except the entrance
where a wide area of smocth shallow sand was observed.

The access te the poll is a loch about 3 km long and 1 km wide with
several islands in its middle part. The cntrance o the prll is mainly
blocked by three islands. The westerly by-pass round the westerly island
is like 2 shallow streem, at the cast side of this island is the main
entrance, about 50 m wide and 6 m deep and narrowed by a mole constructed
of block stones. The current in the entrance was estimated to be about
2-3 knots. fLastwards two very narrow and shallow inlets are separated
by another small island. The tidal range is about 1 m.

Hydrography

The amount of fresh-water coming into the poll for most »f the year
is small compared with the surface of the pell and the +idal exchange of
water. In the scuth-castern part of the main body the water temperature
was gfund on this visit to be 15.5“0 at the surface, 14.600 at 10 m,
10.0°C at 20 m. No HoS was recorded at 20 m depth. The water of the poll
is extremely clear. Due tc its salinity and close connectinn to the open
sea presumably the Heiamark pollen will not have a crnsiderable coverage
by ice during winter.

Fish

Acceording to reports from local inhabitants herring is distributed a11
over the pcll and 1s caught mainly in spring and in sutumn. Spawning is
assumed tc take place in both spring and autumn, but the spawning places
were not specified. The echosurvey showed a considerable number of traces,
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some of them presumable caused by herring. A shoal of young herring or
sprat was observed near the surface. Large concentrations of young fish
either gobiids or gadoids were seen in shallow waters together with adult
labrids. One young pollack was caught by hook (empty stomach). Further
information about the fish and the fisheries in the pellen can easily be
drawn frem the local population which consists partly of members of the
crew nf the Norwegian research vessels and of other trained fishermen.

Possible sites for a station

Several places seem to be suitable for establishing a2 station as far
as the topography of the crast is concerned and if only access by boat
is needed. A more precise answer is only pessible when the plans for the
new rcad system on Huftarey are known. '

Lindds poll

Geographnical situation and traffic.

The Lindds pell is a landlocked fjord system situated on the mainland
35 km ncorth of Bergen. It can be reached by car (and a ferry—boat) in
1 4 hours or by boat, 3 hours from Bergen. The surrounding of the poll
is farmland and forests. The community of Lindés is situated at the
northern side of Spjeldnesosen. Several huts for summer holidays are
scattered all round the poll. No industry except a saw-mill at Fjellanger-
vadg in the vicinity of the poll. '

The main population center, Lindds, in Spjeldnesosen, has no longer a
regular service by boat from Bergen. Most of the traffic gees over land.

No commercial fishery occur regularly, but occasiocnally a purse-seiner
fishes there.

The Lindés area is a favourite holiday center and during summertime
several sportfishermen use To come there.

inl

Topography

The poll is divided in three, Fjellangervég, Spjeldnesnsen and Straums-
osen.,

Fjellangervig is the innermost part and is connected with Spjeldnesosen
through a narrow channel (Haukenasstr@mmen), 30-40 m broad and 1500 m long
with 2 depth of about 4 m. Maximum depth of the Fjellangervég is 81 m.

Spjeldnescsen 1s the largest part, 3-4 km long and 1 1 km broad.
Maximum depth is 89 m. It is separated from Straumsosen by two small
islands and the connection is about 200-300 m at the most, with depth
less than 10 n.

Stroumsosen is connected with the fjord outside, Lurefjord, by three
narrow entrances. Two of them can only be passed by small beats on high
tide. In the third one is a sluice with a depth of 3 m. The maximum
depth in Straumsosen 1s 55 m.

Beth in Spjeldnescsen and Straumsosen there are several smaller
islands, bays, and narrow "arms". Especially should be mentioned Kval-
vag, about 2 km long, and only 30-100 m broad, connected with Straums-
osen.

The bottom of the polls cecnsist mainly of rocks, the profile as
shown by echosounding is rather irregular.

Hydrcgraphy

There is considerable inflow of fresh water at the eastern side of
Fjellangervdg. This part has a surfacelayer of low salinity, which is
stained by humus at least in summer time.

Temperature measurements on 14, Angust show a sharp thermceline at
10 m depth with a temperature of 19.3°C at the surface and 4.900 at the
bottom (49 m). Near the bottom a crnsiderable amount of H.S was observed.

In the cother parts of Lindds poll the salinity at the surface is higher
than in Fjellangervdg. No hydrographical data are available for these
rarts.

In most winters the Fjellangervédg is covered by ice and also in the
two other parts ice conditionsare often severe preventing all traffic by
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boat during longer or shorter parts of the Winter.

Fish

A number ~f fish species is known te occur, especially coalfish, cod
and herring. Herring is caught every year, mainly during the autumn, by
local fishermen for their home consumption. In November 1962 almost
100 hl herring was caught by a purse seiner using artificial light. In
former times the Lind8s poll was famous for its oysters.

Since Nrvember 1962 4 samples of herring from purse seine, drift net
and hand liné catches have been secured. :

The samples, totalling 455 herring, show that herring frem 2-13 years
0ld, ranging in length from 20.5 to 33.5 cm were fished. The 3 years old
herring were most numercus. Bnth the 2 and 3 years o0ld consisted, however,
of two different length groups. The scale analysis showed that the larger
cnes had a similar scale pattern to the recruit spawners and immature
herring of the year-classes 1959 and 1960 in the winter herring. The
vertebrae counts also showed a higher value for this grcup of herring,
57.12, as against 56.62 for the rest of the samples. Apparantly there had
been an imigration of young herring frrm the Lurefjord into the Lind&s poll.

Herring in maturity stage VI and VII were caught at the end of March in
Spjeldnesosen. According to information from people living at Lindés
herring in spawning condition have also been caught in Fjellangervig.

In November 1962 herring caught by purse seine were tagged with Lea
external tags and released in Spjeldnesosen. Four were recaptured in
1962 and 79 in 1963, all of which were taken in the Lind&s poll. Of the
recaptures 66 were found in a drift net catch, which consisted of about
90 herring only. The tagged herring were, however, considerably smaller
than the untagged ones which suggests that the tagged herring may have
been trapped by the tag.
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(2) FJELLSPOLLEN

Figure 2.
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Figure 3. (3) HELAMARKPOLLEN
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gure 4. (1) LINDASPOLLEN
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