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Climate

The clirnate of leeland is cool, tanperate, and oeeanic, rith rapld
changes. The sunrners are cool and the xinters are relatively rarm.

The average temperature ln the capltal clty of ReykJavfk, ln the south-
western part of the eountry, is 11.zoC in Suly and -0.4oC in January.

The average air temperature ls highest in southern and southwestern

Ice I and . It decreases north- and northeastward In lower areas

diminishing still further on the central plateau, being at its lowest

over the glaciers.

The mean precipitation recorded

varied from 353 rm in northern
part.

Species of fish

at several weather stations 1931-1960

Iceland to 21255 rm in the southernmost

Five species of fish Iiving partly sr wholly in fresh water are native
to lceland. These are the Atlantic salmon (Salmon salar), the sea trout
(Salmon trytta) as well as a land locked variety, the brown trout, the

sea char (Salvelinus alpinus) and a landlocked variety, the lake char,

the furopean ee] (Anguilla anguilla) and the tliree spined stickleback
( Casterosteus acuLeatus ) . There have been strays of pink salmon

( 0ncorl-'.ynchus gorbuscha ) sinbe 1960 presumablv f rom the Scviet Union.

Then rainbow trout (Salmo gairdneri) has been introduced into the country

from Denmark about 30 years ago and is now found in rearinE stations
at two Iocat ions,

Rivers

There are about 250 rivers in Iceland of which about 80 rivers and river
systems hold salmon (Fiq. 3). There are three types of rivers with
respect to their origin. These are spring-fed rivers, direct run-off
rivers and glacial rivers. In some cases the rivers are mixtures of all
three types. They vary with respect to types of riverbeds, discharge,
changing amount of flow, temperature of the water, ice cover, and anchor

ice. Since lceland is a mountainous country there are many hindrances

in the rivers for migratory fishes. SaLmon is found mostly in short
streams and the lowland parts of the rivers and are generally most

abundant in rivers which have their origin in lakes or flow through

lakes

'.- 11:r:.-'rnrrf,:g&'i:'r:5-::r::i'
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The best sahon rlvers rtth one cxceptlon ue located ln the nestern
half of the eountry, see FlgLris 3. The rlver syste.rn Olfusi-wftj tn tne
eouth and the rlver s!,stem of Xv{td in the nest produce the Iargest
catches which amount to about 40S of the total yield in the country.
The salmon rivers ln the south and the iest yield about 75* of the catch
and the rivers of the north and the east about the remaining 25l .

0n the eastern half of the country there are a few salrnon rivers. These

are located in the north and northeast districts. The Laxd in Thing-
eyjarsysla district is by far the most productive river in these parts
and one of the best salmon rivers in the country with respect to the
number of salmon caught annually by anglers. It is also a

one of three rivers in the country yielding sa].mon with largest average

weight and the one where most often the largest salmon are caught each

""-eaf 
.

Northeast Iceland is the coldest part of the country and the sea off
the coast there colder than elsbwhere around the island. The

fluctuation in salmon catch in rivers in these parts can be great, the
ratio between the catches during the best years and the poorest ones

being 10:1.

Fishing methods

According to law only two methods of catching salmon are allowed at present

i.e. gillnetting and angling. Earlier, salmon werealso caught by seines,
in traps, and by spe6rs. Salmon fishing is allowed for maximal three
morrths in each salmon river during the period 20th May to 20th September.

lietting is permitted only for half of the week from Tuesday morning

to Frida5 night and angling in each river for 12 hours each da) during
the period 7 a.m. and 10 p.m. nith a limited number of rods in each

river.

Netting for salmon takes place mainly in three glacial rivers: the ThJ6rsi
and the 0ltus6-fvitd in the south and the Hv{ti in the w,est. In most

of the other rivers the salrnon fishing is leased to anglers exclusively.
The nets take annually about 10-40* of the total rlver catches.

Sallnon catch
Official records of salnron cateh in lceland are available since 1897.

Durlng the years lE97-1909 the rverage annual catch ras 5.169 fish.
After that period the: catch started to lncrease. InFig. 4 the number
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of saimon caught from 1910- 1980 has been plotted based on 5 1,ears
averages. From 19'lo-1950 the average catch rras about 15,000 fish.
After tl-rat the catch began to increase reaching about 64,000 fish during
the years 1971-1980, the average total weight being about 240 metric
tons. During the years 1961-1982 the number of fish decreased. Included
in these figures sinee 1956 are salmon returns to oeean ranching sites,
which have contri,buted up to 14% to the annual catch. The ratio between
grilse and salmon varies between 50 and 50%. There are very few salmon

that have spent more than two years in the sea.

Administration
Since the earliest time of inhabitation of lceland (about 900 A.D.) there
have been certain measures of conservation for sal,mon in Icelandic law.

About a century ago the conservation,measures were extended, but it was

first in 1932 that a comprehensive legislation about salmon and other
species living partly or wholly in fresh water was passed including
administration for the fishing of these species. Additional protective
measures have been added since that time, as well as other relevant
matters concerning new developements in related fields. In the fresh-
water fisheries law from 1932 there tte-rf many important provisions among

other about fishing restrictions. One of the most important provisions
was the ban against salmon fishing in the sea with a few minor

exceptions. A very important addition to the law was passed in 19ll+ with
a prcvision for the forming of fishing associations on each river or
river s\stem and on lakes. Fishing rights are privately owned and go

with the land adjoining rivers and lakes. The owners are most often the

locaI farmers since almost aIl rivers and lakes are in agricultural
areas, the members of each fishing association being the owners or the
tenanis of farms on respective rivers. The duties of the fishing
associations were to manage the fishery and, later, to carry out enhance-

ment prograrnmes as welI. The fishing assoeiations have functioned
effectively. They play an important part in the administration of the
salmon fishery in the country.
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Rate of exploitation
Iceland is in an unusual position to study the exploitation rate of the

salmon stocks in individual rivers, since salmon fishing, witli a minor

exception, takes plaee in the rivers. There are, however, catches of
unknown magnitude made of Icelandic salmon off West Creenl,and and in the

Faroe Islands area as indicated by a few Carlin tags which have been

retrieved from these areas and by a salmon tagged off West Greenland in
1972 which was caught in a West lceland river the following year (Fiq. 5).

Seven Carlin tags have been returned from llest Greenland, three from the

Faroes and one from llest l'{orway

A few attempts have been made to assess the exploitation rate of salmon

in lcelandic rivers with different methods. In the Ellidair direct
counts were carried out at first and Iater a mechanical fish counter

was installed. In the Grimsi a resistivity fish counter has been in
use. In the Norduri a tube resistivity counter is located in a fish pass.

In the Blanda and the Olfusi-Hviti tne tag and recapture method was used.

The EII idair
The river E]lidair is located in the City of Reykjavik in Southwest

lceland. It is 5 km long and is the outlet of Lake Ellidavatn which is
74 m above sea level. There is a hy,dro-electric power station on the

river about 0.8 km above the river mouth and a power dam about 1.5 km

above the power station. Salmon have been,counted at a trap which ras
taken into operation in 1931. It is located below the power station.
{t the trap. fish were counted manua}ly until 1950 when a mecharrical fish
counter was installed. There have been many changes made in the river
bed and the amount of fLow after the construction of the power station
and the power dam started in 1920, causing degradation of naturai
condition for salmon in the river svstem.

A study rvas made of
Ellidadr from 19i5 to
see TabIe 1 (Hathisen

for a few years. Est
discussed by Hundy et.al.

the rate of exploitation of salmon in the

1976 based on total rod catch and total run
' and Gudj6nssonr l978) Data were missing

imates were made for these years by methods

t1978). Fron 1935 to 1955 about 4016 of the total

tl
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run wds cdrrght by' anglers, the range being from 20 to 58%. During the

next decade tlre average rate fell to ?7u*, ranging from Z0 to )7%, but

from 1966 to 1976 it rose again to l7% on the average, ranging from 25 to
54%. The average rate of exploitation of rod catch for the period of 42

years, which is covered by the study, was near to l4%.

^tI he t,f I mSa

Counting of salmon in the Grimsi, a tributary to the Hvitd in West

Iceland, has been carried out during the years 1977 to 1982, using

a resistivity fish counter designed by Professor Bjtirn Kristinsson.
The counter sensor is a mat made of five parallel uninsulated steel ropes

placed directly on the river bottom about 5 km from the eonfluence of
the Crimsi with the Hviti. Counting of salmon took place during major
part of the fishing season each vear rryith some unerpected interruptions of
10 to 20 days. Estimates were made.for possible number of salmon that
would have migrated past the ccunter during the breaks. Table 2

shows salmon counts, corrected ccunts, catches and escapement. The

actual annual counts for the six year period were on the average 1,137

fish, the corrected counts were 1,562-1r678 fish. The average catch
*as 1,169 fj.sh and the escapement 392-509 fish. Thus the exploitation
rates of the rod catch amounted to 70-75% of the corrected counts.

This is not the total catch of sal-mon originating in the Grimsi, since
the Grims6 salmon is also netted in the Hvit5. The nets in the Hviti
hare for the last 5 years taken 47.2% of the total salmon catch of the
Hr iti river s;stem. Practically, all the netting in the Hr,iti takes
place below its confluence with the Grims6. Assumning that 47% of the
Crimsi salmon have been netted in the Hvit6 on the average, the annual
catch of Grimsi stock for the six years period would have been 2,\aG
fish and the total run 2,598-2,715 salmon. Thus the total exploitation
rate is estimated 81-65% and the escapement 15-19%. More salmon than the
figures show have, however, been left in the Grimsi to spalrn since
arrglers have released rnany of the sarmon that they have caught on fly
mainly during the month of July in 1978, 1g7g, and 1980. In 1978 353

sal'rnon thus caught r?ere released , 245 of which were tagged nith
"spaghetti" tags. Thiity of these nere recaught or 12* and 8 of thern
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Irere released a second time. It is estimated that about 300 of the

releaseC salmon have possibJ.v survived to spawn, which is an addition to
the escapement of 348-1,048 salmon (Table ?1. In 1979 260 fly caught

salmon were released by anglers, 175 of which were tagged and ?7 or 15.4%

were caught again. In 1980 a small number of salmon caught on

fly was released

The Norduri

In the waterfall Laxfoss in the Norduri, which is another tributary to

the Hvit6, a tube resistivity fish counter was installed in a fish pass,

and has been in operation since 1972. The Laxfoss waterfall is located

at a distance of about 16 km upstream from the confluence of the Norduri

with the Hvit6. About J km upstream from the Laxfoss is another water-

falI, the Clanni, which salmon can leap when the water level is Iow.

Above the Glanni, salmon occupy about.27 kn of river, with good spawning

grounds.

Table 3 shows the number of salmon counted at the Laxfoss for the years

1972-1962 with the exenption of the year 1979 which registered an

unbelievably high count. which must be considered unreliable. In the

Table there is also ]isted the number of fish caught b5, rod and tine
above the fish counter as well as the total rod catch for the river.

The average count of salmon for the mentioned ten )'ears period amounted

to ?,6t-6 f ish. the range being from 1,07, in 1978 to 3,993 in 1975.

Ihe d\erage catclr above tl'ie fishpass was 653 fish varying from 4,a7 in
1951 to 813 in 1980. The average catch rate of fish above the counter was

24.4% varying from 15.1 in 1981 to 54.4 in 197e.

The counts presented above will not give accurate information about
the ruri of salmon up the Laxfoss all the years since salmon are able to
ieap the *aterfall to some extent vrhen the water level is low, as rtas

the case during the sunrners of 1974 and 1978. The counts for those two
su$rners xere the lowest ones of the group.

1
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The annual average total rod catch in the river during the same period

has 1,783 salmon. The net catch of Nordurd salmon in the Hviti during

the period shouLd have been close to 1,585 fish. The total catch

amounted thus to about ),374 salmon. If the number of salmon left in the

river below the Laxfoss is estimated to have been about 1000 fish the

exploitation rate of the Nordurd stock would thus be a iittte over 50%

and the rod catch of salmon entering the Nordur6 close to 37%.

TIre BI anda

In l9E2 salmon in the glacial river Blanda in I'lorth Icelandwere caught in

a trap in a fish pass about I km above the estuary and tagged with

"spaghetti" tags before being released up above. Out of ?26 salmon

taggeC . ?0? have assumingly migrated upstream. 0f these, 7? were caught

together with 21 untagged salmon which either swam up through the

fish pass before the trap was put in or possibly ascended the

cascade on one side of the fish pass. Thus assumingly 261 tagged and

untagged salmon entered the river above the fish pass. 0f these 9l
$ere cauglrt . leavi ng 1 68 fish to spawn. The total run i s

estimated 1,1?2 fish and the catch amounted to 954, or E5.09{.

Attention should be caIled to the fact
cornpared to the average catch for the
wiiich nas 16tlt| fish.

Ihe 01 fusd-Hviti
In the estuary of dlfusS-Hvftd 1 rO7O clean salmon were trapped and tagged
gr, their upstream migration during the years 1969-1972 (Table 5).
Taqging of 146 of these were unsuccessful, so these have been left out
*hen analy'sing the data. Tags of 133 saLmon were returned, or 36% of
the fish tagged, the percentages varying from 18.3 in 19G1 to 49.1 in
1969. These fiEures do not represent the total catch since tags are
lost from the fish and presumably some of the tags retrieved by the
flsherrrcn *ere not reported.

that the catch for 1982 was low

ten years period from 1973-1982
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Di scussion

The methoCs of assessing the exploitation rate of salmon, which has

been in use in Icelandic rivers, have certain shortcomings which render
them inaccurate. The results indicate, however, a great variation in
individual rivers and from year to year. The exploitation rate for the
rod catch in the tllida6r was c.Lose to 34% on the averafe for a period

af 42 years varying from i8 to 47% with exception of three years when it
reached t4% twice and 58% once. During the 42 year period the stock
size has varied greatly, whereas the rod catch has not followed it
closelv. The J.argest stock size was 9.6 times the sma]lest one, whereas

the largest rod catch was J.2 times the smallest one or one third of the
variation in the stock size. There are certain factors that have not
been taken into account. One of them is the opening up of spawning and

rearing areas above an impassable dam on Lake Ellidavatn through
building of a fish pass in the dam in 1965. The result of this has had

influence on the numbers of salmon entering the Etlidair, but on the
other hand there is no record of salmon catches being made in this
comparatively recently, added spawning and rearing areas above the dam

jn the H6tirsi and the Ellidavatn.

The count figures for the salmon in the Grims6 and the Nordur6 cannot
be looked upon as being accurate, since the counting has been

interrupted at times and corrections have been made to fill in for the
q"rps. Then in the Laxfoss in the Norduri the salmon can bvpass the
fjsh pass at low water Levels. rt is noteworthy, however, that the
erp.loitatiorr rate seems to be much higher in the Grimsj (si-s5%) than in
l{ordurj tjust over 50%). This, in part, cdn be due to the difference in
the topography of the rivers as welL as in the amount of flow, the
$crduri being the longer one and having a bigger flow as well as a larger
gradient' Then there are the two waterfalls in the Nordurj mentioned
before, the Laxfoss and the Glanni, whieh delay the upstream migration of

salmon, tith the salmon waiting to ascend the waterfalls not being
*illing to take bait. Thus, the salmon in the river below the Laxfoss
ls arailable to angling for all through the three months of the fishing
srason' betreen the *aterfalls for about two months and above the upper
raterfall, the Glanni, for about a month. Greatest catch in the river

,

t



jt
1

6

-12-

during the ten years period of' counting Has made below the Laxfoss or

about 54%, about 21% on the 3 krn strech between the naterfalls and about

15% above the Gianni waterfall. It is also of importance in this context

that the lowest third of the length of the Nordur6 is much less

accesslble to anglers than the Grimsi, and it is in this part of the

Norci.iri that the main fishing effort takes place

The exploitation rate of salmon in the Blanda in 1982 was very high or

about 85%. The angling catch was mostl"y made at two locations in the

river, the largest catch about 92% of the total being made below a gorge,

*hich is about J km above the estuary, and the rest above the gorge at

the junction of the Blanda and its tributary the SvartS. The gorge and

a eascade at the top of it cause a delay to migrating saLmon when the

hdter leveJ in the river is over 55-60 *J/r"". The water level rryas

below this during the latter half of 3une and the first week in JuJ.y when

it went over 60 *3/r"". and stayed that way for a month. Very good catch

rras made below the gorge until the water Level went down about a week off
August.

The 0tfus6-Hviti river s5,stem is one of the largest in the countr5,'.

The main river is of glacial origin where netting for salmon is carried
out, *hereas the tributaries are clear water streams with rod fishing
orrlv. Salmon may migrate as far as 9A km upstream in the main river
ds well as into the tributaries. The exploitation rate for salmon in
the river s-'-stem can be expected to be higher than 15% as the returned
tegs incjj.cate, since tags are lost in nets and all tags from caught
saLmon have presumabJ.y not been returned. Very little was done to
contact net fishermen and anglers directly in order to recover tags.
A snrall reward for returning tags was paid, but it probcbly was not
high enough to encourage fisherrnen to return tags.
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Tab]e 2.

Year

1977

197 I

1979

1980

t 931

1 982

{r erages

19 r-7 -1982

Counts

722

1170

2209

811

1141

770

6823

1 137

Correeted
counts

1753

2300-
3000

z?a9

1 100

1141

855

Rod
catch

1 106

1952

1527

869

845

717

7A16

Rod
catch %

$.1
84. 9-
65 .1

69.1

79.O

74.1

8e. 8

Escapement

647

348-
1048

692

?31

296

149

Sof
corrected

eounts

t6.9
15.1-
34.9

30.9

?1.O

25.9

17 .2

Counts of resistivlty
rod catch of salmon.

fish counter in the Grimsjr rnd

9369-
10069

235)-
3053

392-
5A9

1562 -
167 I

1169



& .-"
'it
:i
+

:
ii
ii

il
i'
g
?i
r

,j

-21

Counts of a tube resistivlty
at the Laxfoss raterfall in
salmon

fish counter ln thc flttr srllt
the Norduri and rod cttctr of

Table 3.

Year

1972

197 )
197 4

tg'i,
197 6

1977

197I

l9s0

1951

1 952

Rod catch
above counter

782

, 815

537

632

613

,32

69?

838

497

592

6531

Total rod r&trh
In thc rtr*r

f l ]:
e ).':
t{rs
trli
ls:l
t, rl^
rq I u

l**?
rsil
tt?1
t* !1

Count s

2993

31 89

1418

3993

1 858

1 694

107 5

37?2

)a96

)524
lir lr26'i 62

!i
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