XXIV.—THE FRESHWATER FISHERIES OF ICELAND.

[ A repors to the Assembly of Iceland.]

After Inaking due preparation I reached Silfrastadir, Iceland, on July
) 18843 and on the following day stopped at Lake Ljosavatn. At
reagzy 1 I had been told that this lake was very deep, and partly for this
lake N and partly with the view to become acquainted w1th‘a-u Icglapd
SDec;s 59011 as possible; a man and boat were engaged to aid me in in-
ake 0g it. On the man taking me to the place where he thought the
now Was deepest, I measured 6 fathoms ; then 11, 13,14, and 12. I had
boa Passed the place which was supposed to be deepest, and as the
at iWaS really not safe, I stopped measuring. Afterwards I was told
o wn Some places this lake is 17 fathoms deep. The temperature of
elsiuater Dear the surface was 94°, and at the dgpth of 8 futhoms 8°
Smay)) :' TFhere are comparatively few fish in this lake, and thqy are
" ag mllc}l:d ot very fat, althoughI have been informed that some weghed
Tom o as 8 pounds. The fish which I had occasion to examine welghefl
tion, h‘Ie'(}Ual'cer to three-quarters pound, and appeared in goo_d condi-
he foodObc'Of them seemed to be trout, and but few were mountain-trout. -
Sma)] 4 of the fish consisted of larves of flies and gnats, and a few
nails,
oss&nl:ef ¢ I must say, regarding the Iceland fre.shwater fish, that
ong tt? llumeworial there has been a great cont"usxon of names, both
begy abl ¢ ﬁShex.'men and the writers on this subject. I have not yet
that ee FO f}msh examining the material I gathered; but I can state
Principal kinds of fish in the fresh waters of Iceland are salmon,
there 32“&{@111&1‘01&, eels, and sticklebacks. I must add, however, that
 Ieel, Ifferent varieties both of the trout aud the mountau'l-trout.
by t[llxd teru} stlungur must be considered as a name borne in com-
Somq plac € Various species of .trout and mountain-trout, although in
the « gl‘(a ©S 1t means simply the trout, that variety which I would call
the ouus;; t.rollt.” The word sgjoreidur was used both for the trout and
By ¢ o to a1n-trout which come up from the sea to spawn in fresh water.
is calle rm_laksebrodcr the Icelanders mean the fish which in Deumark
White trout or salmon trout ; blelja and birting are different
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names for the .mountain-trout, and sjobirting is the name of the trout
which goes into fresh waters from the sea. There are a numnber of othet
local names used for these fish. _

On July 20 I visited the Falls of thg Goda and several points alons
the Skjalfanda River. A salmon-ladder might casily be constructed on
‘the western side of the little fall, near the grotto, and possibly one might
Pe constructed also near the great fall. The little fall is about 18 or 20 .
fget high, and the great fall about 42 feet. I took these measurements
with a sounding-line, and as near the main current as possible.

The Skjaltanda River does not contain much animal life, and probably
there is none atall in that portion which is near the falls. Nor was ther®
any trace of vegetation. Above the Goda Falls the river has several ‘
tributaries containing trout and mountain-trout, which also go into the -
Skjalfanda. In its lower course there are said to be some salmon and
trout ; but there is no prospect that the fisheries in this river will ever
be of any importance, and its whole character shows that it has never
been rich in fish. ) ’

The Reykiadals4 River, with its tributaries, which flows into the Laxé
River, and through the Vestmannsvatn and some other lakes, has an
entirely different character. The nature of this valley and its animal
and vegetable life show different and much more favorable conditiol{S
for the life of fish than the Skjalfanda and the valley through which it
flows. In the Reykia valley the salmon are said to ascend very highs
and there are many trout and mountain-trout. The salmon fisheries
however, have declined greatly. The spawning season of the salmonl .
is supposed to be in October.

Making Mula my headquarters I made several excursions in the Lax#
valley on July 21 and 22. Near Bruarfos there are falls, none of thenl
however, would hinder the ascent of salmon if the narrow passage on
the west side of the largest island was widened somewhat, which coul
easily be done by blasting on both sides of the marrow passage. It 18
true that the falls are very long, but as there are resting-places here an
there it may well be compared with a large natural staircase, and the
fish could doubtless easily ascend it, provided that above the falls they
could find natural conditions favorable to propagation and to the exist:
ence of young fry. I have not been able to obtain much informatio?
as to whether salimon have ever been caught above the falls, but it was
thought that no suitable spawning places were there. In this l‘eSPec’t
I examined its course near Tver4, and also in the neighborhood of theé
Myvatn Lake, and several places would, in my opinion, be suitable 0T
the spawning of salmon. But I must add that the conditions may P°
very different during the spawning season from what they were ind 1115t
when 1 visited these places ; possibly the water of the Lax4 is in mf"'“’
places too warm, owing to its tributaries coming from the warm spl‘lu‘gs
in the valley, and also on account of the numerous trout and mountat?’
trout which devour many salmon eggs.
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fo flelo;; Bruarfos the Ka-lv]:(ekja, ﬁow§ into the Lax4, close to the old
nllln.er tre there are extensive spawning places of salmon, as there are
reCentloEli banks.forme(l py broken pieces of l.zt\’ﬂ,. A:q bndg(js have
SD&\vui) e\en built there is mo necessity for using the 1ord.dunug the
i cong g season (about .fl‘()lll Se.ptember 15 to NO\'em})er 15),and thfare
pmces:quellﬂy no occasion t.o. disturD the salmon during the spa,\.vumg
midgq . I\t would be better if the ford was used only from May till the
0( ¢ of September.
owrsl ltxlllf Tight bank of the l‘mx{m I v%sited the springs of a stream which
erer 0 the Laxa, and‘whwh is said to‘ contain numerouns young f‘lsh.
Telativel:d for t.he first time z}n opportumt,\: to make some gbservations
Ieelang .‘0 the importance of the lava which f.‘omls the b(-.dhof many
farn; P'x\tre\am,s. It has already been stated in Eggert Olats.on’s and
Streamg :‘lllllben s valuable reports on Iceland that 'ghe salmon !1ke‘tl%ose
ose Leds are composed of lava, because it abounds in hiding-
DY the f‘ll?\‘erywhere il‘l Iceland the truth of t.his statement is borne out
Wit th‘;(’t.ss .but possxbly the porous mass.'ot the la.w.a-bott.om, together
Small ay,; rt‘lln(r cprrent, is apt to form suitable lndmg-p]aces for the
ime Stre mals \f‘lnch form th‘e fo'od of the young {ish, while at the sawe
Whep o 1fl.ms. W‘lth water which is not too cold will .f‘or'm an a.tt.raci.:lon,
o ve:'g \\"mtgr there are c.old snow-water and ice in the opeu river.
eom_erv‘nbeta-hon in the Lz.mx{u is found to be very rich, shqwmg many
exeeedi(n ‘lmd phmts of a higher order. TIh wmany 1)la.ces.ﬁsh‘mg Lecomes
entanglof{ ¥ difficulr, because the hook or the artificial ﬁsh.becon‘les
Shailg ot; va‘flong' t.he plants, where there are many places in which
a%e often «;lrlous kln(lg, §ma11 mussels, and crustaceaps can gather. I
the fig), fat learq the opinion expressed thz}t the hot, springs tend to make
iS the al-l. This .r(.zsu]t is, of course, obtamed’ouly ina roun.dab'out.way.
Tich fooq fol,mm ]}fe produced by.the ho‘tAsprmg water which furnishes
2 the Wll the Qsh that makps it possible for them t? become fat.
loyty, of | 10le it must })e sa,u'l tlm.t there are spawnmgp]z}ces at the
trj Utaries I'JOSt of" the tributaries of the Laxd below Bruarfos. These
Rself, oq t\hare said to have much warmer watcr in winter than the river
o "leado“?‘y come from spriungs in clefts between the lava underneath
Toupgq, 1 'S The temperature of these spriugs is the same all the year
Awayg on 101}‘1(1 lt to be 4° Celsius. Yor this reason the brooks are
the sp&wln?n In winter, and their comparatively warm water goes into
Ulew?fé places. ‘N ear the springs of one of these brooks, or at any
aceg, m bm along its course, fish could easily be hatched in sheltered
s(.)mediSt-aﬁc @ on the safe side, however, a place should be selected at
A5 althon ﬁf:roxp the springs, so that the water iay contain sufficient
Many of t e‘fn It is possible that these streams contain enough air,‘ as
AToug) the n“r e probably nothing else but water from the Lax, which,
of the river umberless fissures and clefts in the lava, flows in and out
- The water must be considered entirely pure. In passing

Tate gq
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through the lava it has been filtered, and there is scarcely any mud, ab
any rate not in the winter.

The Lax4 evidently has all the most favorable conditions for a good
spawning place for salmon, and pear its mouth are some falls, which do
not in the least hinder the ascent of the salmon, but where they like
to sport about. The salmon likes foaming waterfalls which seem t0
have a special attraction for it; this bas at least been observed in many
salmon waters. The stream of lava in ancient times formed a sort of
dam across the river, and over this dam the water rushes with consid-
erable force, forming the Laxamyri Falls. On July 23 I examined this
place, accompanied by the thrifty owner, Sigurdjon Johannesson. The
falls have five distinet divisions. The eastern part consists of two falls,
separated by a large island. The salmon do not ascend the eastern
branch, but are found in great number in the western branch. The a§-
cent is casiestin the fourth fall, which consists of five or six natural steps-
Near the top of this fall, in the western part, and extending as far a8
the middle of the stream, there is an apparatus for catching salmon-
1t consists of fences with perpendicular boards, whose land-arm is sup”
ported by five boxes formed of beams and filled with stones, while the
outer or free arm has only three such sapports. The two lower boxes
are close by the side of each other, and to them the salmon-boX
is attached. This box is construgcted of boards and has a triangulal
shape, and is furnished with an opening through which the salmon leaP
into the box. The ascent of the salmon is governed by the wind; i
the wind is north the salmon go to the eastern, and when it is south
to the western branch of the stream. The salmon therefore keep under
the wind. .

Some salmon are caught by means of sharp iron hooks attached t0
poles; these hooks are struck into the fish while it is ascending, the
fisherman passing the hook through the water at random until he
strikes o fish. By this method of fishing many salmon are severelY
wounded, and even if they are caught they lose their value somewhat
as a marketable article. Occasionally salmon are caught also with nets
in the deep Loles below the falls after the fishermen have spied the®™
from the rocks.

During the last few years the ascent of the salmon has begun late in
the season, about June 14, and come to an end in the middle of AU
gust. TFormerly the salmon began to ascend about May 25. If the
salmon ascend early in the season, the fisheries close carly. The 35
cent is easiest for the salmon during high water; that is, at the timeS
of the new moon and the full moon. The difference of depth betwee’
the tides is 2 or 3 feet.

The annual income from the Laxamyri salmon-fisheries varies be-
tween 2,000 and 10,000 crowns [$536 and $2,680]. The fisheries vary *
great deal in different years; thus, when I visited Laxamyri only abou®
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4 barrels of salmon had beeu caught, and there was no prospect that
many more would be caught during that season.

From Laxamyri I paid a visit to Benedikt Sveinson, member of the
ASsembly. Accompanied by himm I visited the Reyder River and its
Wouth, as well as the place where Mr. Sveinsou intends to start a hatch-
Sty at the mouth of a side branch of the river, which be intends to have
dug, 1p olden times salmon are said to have gone up the Reyder River.

ince I have learned more regarding those streams in Jeeland which
are adapted to the raising of salmon, I would not, at least for the pres-
enﬁ, recomwend that any attempt be made to stock the Reyder River
With young salmon. A hatching apparatus, however, wmight easily be
:ODStructed, from which other waters might be supplied with salmon or

rout,

S"'glll‘djon Johannesson accompanied me when I left his hospitable
and instryctive farm, where I would gladly bave remained several days.

® Went with me as far as the Myrarkvisl, a stream which, above Laxa-
ln,\.'ri, on the right bank of the Lax4, flows into it. The Myrarkvisl is
*2id in former times to have been a go.od salmon river, and even now
Some saimon occasionally enter it. It looks to me as if in course of

I'Ine the Myrarkvisl had gradually become so Llocked up by stones and
Sand thag the fish do not venture to enter it, or arc actually prevented
Loy entering it. The middle bank migpht be cut through, and proba-

Y also a portion of the grass-covered island which is found there ; and
the tarth and stones which are dug out might be used for closing up

®Northern und the southern chaunels.

b can be observed that many of the Iceland streams have gradually
dergone changes of current and depth by inundations, ice, land-
des, anq otper causes, which may have bad an unfavorable infinence
sig he. salmon. This circumstance should also be t&bkelf into con-
sa]eratmn in judging of a stream which formerly contained many
strénon’ while now scarcely any are found. But, on the other hand, a

AW may, in course of time, become better adapted to salmon. Thus,
ei:HeaT_thQuake of 1872 produced better conditions for salmon, espe-
Y for their ascent, in one of the eastern falls near Laxamyri. Thus

g : ut little attention has been paid in lceland to the changes which
\vhzszl undergo in the course of years. The time may come, however,
Stang] I Iceland, as in countries where the streanis have ‘r?aen con-
ciag) V.V Wwatched, natural defects in the rivers W}ll be remedied avtifi-
) Va-t,gr‘ al.ld when people will cease to go on reaping the harvest of the

Without ever contributing anything toward its increase.
Tollowed (e course of the Myrakvisl toits junction with the Helga,
of t(;le Cgmes from the warm springs near Uxahver. The t('emperature

‘elsius elga at the point where it flows into the Myrakvisl was 18°

.~ 18 While the temperature of the Myrakvisl was 13°, and at the

boing
:]t Where the waters et 16° while the temperature of the atmos-
Te was 1130,

up
8lj
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From the Helgi I crossed the Reykiakvisl and traveled across the
moor to Bruarfos, whence I tollowed the course of the Lax4 along its
left bauk as far as Tvera, every now and then paying visits to the river
till near midnight. The numerous warm springs contributed their share
to give to the river the appearance of steaming, although along this
entire course it is broad and tlows slowly.

The following day (July 26) I examined a portion of the Laxa above
Tverd. The river here is generally low, aud there are several islands
covered with shrubs. A few trout, weighing 3 or 4 pounds, are caught
along the river; and in the deeper places mountain-trout are taken.
There was a great abundance of slimy algee, confervie, &c. In winter
the river is filled with ice, and the water during that season is very
high, coming clear up to the edge of the lava bank, filling every fissure
and crevice. When the water falls again a number of fish are found
in the space between the water and the edge. As there is considerable
fall along the entire distance, and as consequently the bottom contains
but little sand and gravel, it does not scemn probable that the salmon
will find many suitable spawning places, which, moreover, would be
exposed to many dangers on account of the ice and the rising of the
water.

It is also probable that the temperature of the water in winter, even
if ice forms bere and there, will be so high that hatching will oceur
sooner than it should. At the same time it should not be forgotten
that the high temperature of the water, while accelerating the hatching
process, will also promote the development of the numerous small ani-
mals which form the food of the young tish. To judge from the various
specimens of larves, small crustaceans, and snails, the lower grades of
animal life are well represented, although of course the variety is not
80 great as in streams Hlowing through fertile meadows. The land
through which the Iceland streams flow is generally sterile, and this
circumstance is sufficient to explain the fact that there is no great
variety of species, and that the number of individuals is limited, Ice:
land forms no exception to the old rule: that it is not enough if there
is a sufficient quantity of water; the water must contain enough an!
. mal and vegetable life, without which fish cannot exist.

The Myvatn Lake has, from time immemorial, bad the reputation of
being Iceland’s principal trout-lake, and the farmers living on its shore8
have always been known as expert fishermen. I cannot say that Lak¢
Myvatn, as regards fish and fisheries, came up to my expectations.
remained on its shores five days (from July 27 to August 1), and de
voted all my time to an examination of the natural conditions of th3
lake. As to its natural character, it may be divided in two parts, v hich
may be tertned the southern and the northern, although it should be
stated that as regards the fisheries the eastern portion is the most ifﬂ'
portant. The varying depth of water seems to determine the fish-1if®
in thislake. Thenorthern, and to some extent also the western, pm‘tls
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.sha'uow and contains but few fish, while the southern and eastern part
I8 deeper. 1n this southern part I found a depth of 34 fathoms, and it
Was Comparatively rich in fish. From these preliminary remarks a
t°1emb1)’ correct idea of the character of this lake is gained. I should
State that the only kinds of fish which were observed were the trout,
N Mountain-trout, and a variety of the sticklebacks.
‘rom all reports it appears that the Myvatn Lake was richer in fish
former times than it is now, but I am inclined to think that the
Dersons whe made these reports were mistaken. 1t is surprising to see
oW little the Icelanders themselves know about the natural conditions
Places which they see every day; and many of these conditions are
nog rightly understood, simply from lack of sufficient knowledge. As
2 Cuse of the decrease in the number of fish it was mentioned that
°T6 Were in the northern and western portions of the lake many small
Particles of clay, which were said to have become detached from the
Ottom through the influence of heat, and which made the water muddy
and killeq the fish by adhering to their gills. It is true that the water
Many places was very muddy; but this was not caused by small
?nart”m[es of clay, but by the spores of a slimy sponge which was « bloPm-
laﬁ at the time. The mountain-trout are said to have suﬁef‘ed particu-
ﬁ. ¥y i and I wag informed that during the warm summer of 1880 many
died. | was told that under these circumstances the fish came near
,;,;: Shore. Mo fish seewm to prefer tho east side of the lake, and the
il;t ral cause is this, that in this portion numerous little streams flow
of :hthe lake from the lava, whose water is purer a:n(l cooler than that
com € lake, 1p winter these streams are compammvelx warm, at least
natll)?'ll‘ed with the water of the shallow lake; and it s, t{lerfafone,
can "1'1“1 that the fish like to spawn here. Ilere also they are principally
‘Vhight' The fisheries are carried on with large nets or pieces of nets
are spread before indentations in the shore and also farther out.
£ Itlhexamil)iug the northwestern, northeastern, and northern portions |
vortj ¢ lake 1 found it on an average only 2 feet deep. In the e:}stern
ott.oou’ Where most lava blocks are found, there are large holes in the
i 6 or 8 feet, deep. In the shallow places, where the oars con-
touch the bottom, it is composed of a soft, dark mud having a
the eod0r> and covered with a lighter grayish-yellow layer formed l?y
foil ‘i‘;refnents of various animals. Here and there are pn,tch'es of mil-
nat chillea millgfolium), water-plantain (Alr'stna,), zu-)d a tfew otl.xfar
Sucl 'C plants, These patches of vegetation hide a rich animal life,
muq :S the larvee of flies, small cx‘-ustaceansi and in the upper layer of
of foq m.an mussels. Gulls, ducks, and their young find a rich sgpply
erably. ‘;mong these aquatic plants.  As a general rule the water is tol-
ny trbj ¢ ‘:“-91‘, but in spite of this 1 could not discover a single fish during
cleay ‘S’s 4Cross the waters of this lake. It is probable that the shallgw;;
awg iter, the muddy bottom, and the numerons birds keep the fis
Was told that most of the fish caught in this part of the lake

in
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are trout, at which I was astonished, as the mountain-trout is much
more inclined to seek the bottom, because it draws the food toward
itself, while the trout snatches the food when swimming rapidly. The
entire northern portion of the lake is important on account of the num-
berless ducks found here, so that the profit gained from the sale of eggs
far exceeds that obtained from the fisheries.

Besides the cold streams which flow into Lake Myvatn from the lava
fields, there are some streams whose temperature is always higher than
that of the air. The warm dam near Vogar had a temperature of 193°
Celsius at 1 p. n. on July 28. At the same time the temperature of the
water of the lake in the immediate vicinity of this dam was 15° Celsius,
both at the surface and at the bottom, while the temperature of the at-
mosphere was algso 159. It is evident that such favorable conditions
of temperature must exercise a considerable influence on the plant and
animal life.

At the farm of Mr. Haldur, at Kalfastrand ,I had an excellent oppor-
tunity to examine thoroughly the character of the fish of Lake Myvatn.
Mr. Haldur is one of the most expert and best-informed fishermen ou
Lake Myvatn, and his information seems to be reliable. Near Kalfa-
strand the mountain-trout spawn after September 20, and it is supposed
that this early spawning season is caused by the numerous springs in
this southern part of Lake Myvatn. At Geiteyarstrand the spawning
season begins somewhat later. In December it comes to a close, but
occasionally specimens of mountain-trout, ready to spawn, have beel
caught in the latter half of April: I examined some of the several oI
gans of the fish which we caught. Neither spawn mor milt seemed
sufficiently developed to warrant as early a commencement of the
spawning season as the end of September. The eggs were not larger
than graius of mustard, and Mr. Haldur informed me that they reached
the size of peas.

On the southern shore of Lake Myvatn I heard people tulk a good deal
about a little fish which they called krus. After many vain endeavors
succeeded in obtaining a piece of this fish. It is nothing but a variety
of mountain-trout, but it is remarkably dark, and its head and body
appear to be heavier than those of the mountain-trout. It is said t0
live in the fissures, crevices, and holes of the lava, and it is supposed
that many of the subterranean lakes in the interior of the island are
connected with Lake Myvatn. It may be that the variety of the mount
ain-trout which the natives called krus is influenced by the stay in thes®
subterranean waters, and that from this circumstance it derives its dark
color. The opinion that there is some sort of connection between the
various subterranean waters of Iceland is widely spread, and on Lake
Myvatn 1 was shown a ring which had been lost in the lake, and was
found in a trout caught in a little lake near Husavik.

The fisheries on Lake Myvatn are carried on with floating-nets and
stationary nets. These are 10 or 12 fathoms long and 2 feet deep (four






