XIV.—IS SAWDUST INJURIOUS TO THE FISHERIES?

{From Teport of Mr. A. Landmark, inspector of fisheries, on the condition of the Nor-
wegian fresh-water fisheries during the years 1876-1879.*

Before giving an account of the Norwegian river fisheries during the
Years 1876-1879 and reporting the result of the salmon fisheries during
e. 8ame period, I must briefly dwell on some injurious influences to
:’hlch our salmon and sea-trout fisheries are exposed, and which hith-
r:? lave either not at all or but insufficiently been reached by legis-
ion,

Among these injurious influences I must first of all mention the very
ig:tﬂeral custom of throwing sawdust and other refuse frow the saw-mills
taio the river. It is well known that at present our fishery laws con-
210 10 provision prohibiting this practice. Those prohibitory regula-
1008 which have been wmade in the interest of navigation (laws of Au-
Sust 12, 1848, August 26, 1854, and March 24, 1860) are of no practical
denefit to the fisherios, because they exempt the owners of saw-mills
¢ Or.n the duty incumbent upon all other manufacturers of gathering

eir refuse, and merely compel them to contribute something towards

e. ©xpenses of dredging the rivers, which benefits navigaticn only.
ce 18 arrangement is very unsatisfactory as far as the fisheries are con-

Thed, for the refuse from saw-mills, and more especially the sawdust
a injurious to the fisheries. Sawdust gradu-

Y 8inks to the bottom, and thus fills the very place where the fish eges
Te to develop with impure and injurious matter. Salmon eggs, to which

© here have special reference, require for their development a clean
JOttom, covered with small stones, pebbles, or sand. When brought
Wto contact with sawdust or any ether rotting wooden matter for auy
izngﬂ.l of time, the eggs are overgrown by a species of fungus, which
- Variably kills the germ contained in the égg, and is all the more Inju-
:’lr?lus because it spreads very rapidly from one egg to the other. It is
© that it is gearcely probable that very large masses of sawdust will
8ather in those parts of the rivers where the salmon spawn, because in

86 places the current is generally very rapid; but still a considerable
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quantity of it will gather between the small stones on the bottom, and’
will thus expose to the danger of destruction those eggs which havo
remained in the spawning places. Unfortunately, however, large masses
of eggs, probably by far the larger portion. do not remain in the spawb-
ing places, but are carried away by the current and only find a resting
place farther down the river, where the current is not so stroug and
where there are frequently such large piles of sawdust that the eggs are
completely buried in thew and are of course destroyed. This is all the
more injurious to the eggs, as, owing to climatic reasons, the increase
of the salmon is principally dependent on those eggs which are carried -
away from the spawning places and which settle down in the ealm and
deep portions of the river. The egzs which remain in the spawning
places are, in our climate, frequently entirely destroyed Dy iufluences’
which are beyond human control.

It is well known that the quantity of water in our rivers is greatly
diminished during winter, so that all the water con:ained in the rivet
finds sufficient roow in a narrow channel, whilst the greater portion 0%
the river Led lies dry. As the salmon spawn in shallow waters, the
greater portion of those eggs which are not carried away Dy tho current:
into deep water will remain on the dry land for a longer or shorter periodr;'
exposed to the destructive influence of frost and ice, gnd will thus inev::
itably be destroyed. Those eggs which have escaped this danger aré
threatened by another and not less serious one, namely, the floating 168
which often scrapes the bottom, especially in shallow places, so violently:
as to change the bed of the river and carry away immense pieces of rock:
It may well be imagined what destruction is thereby caused to the eg&®
lying in such places, and also to the newly-hatched fish.

In comparison with the impaurities brought to the river-bottoms by
the sawdust, and the consequent destruction of the fish eggs, its other
injurious influences on the fisheries are hardly to be taken into accout®
although in themselves they are by no means inconsiderable. ThU3
there can be hardly a doubt, that when the water rises and canses the
masses of sawdust which have gathered in the river to move, a lafge’
uumber of young fish are carried away with it and are gradually buri€
in the newly-formed piles of sawdust. This is particularly the casé:
during spring, when the young fish are as yet very weak and eanpo
swim far. It is also highly probable that tbe sawdust floating aboll":
in the water kills a large number of young fish in the act of breathings
because they can hardly avoid swallowing particles of it which stick fast 1%

the gills and thus eventually cause their death.* I must finally also meﬂ‘_
o8’

*It is a very general opinion that this also applies to thie grown salwon, as in t
riveas which are full of sawdust dead salwon have often been found whose wouth
aund gills wore completely filled with sawdust. I am not prepaved to say whether t ,!.~
opinion is correct. Such cases as the one just mentioned are at any rate not 80 00,".‘3
ron as to deserve special attention. It Las also bLeen said that saw dust will arive,
the salmou eutirely away from a river, but I think that this is very improbablo, g
could only bo possiblo in cases where a river has been completely filled with it. '
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F‘Oﬂ the circumstance, that the refuse from the saw-mills in many places
luterferes with the fisheries. We have instances (of which I shall have
°C.Casion to speak further on) of fishing-places being so completely filled
With heaps of sawdust as to make the hauling in of the nets very diffi-
Cult and even impossible. The larger pieces of wood which are fre-
Quently found among the refuse from saw-mills often interfere very
seﬁoﬂsly with the tisheries by tearing the nets. :
Alﬂlough the quantity of sawdust in some of our larger rivers bas of
a‘_te vears been somewhat diminished by the establishment of steam saw-
?"“.ls, which use most of their refuse as fuel, the evil is on the increase
" many other places, to such a degree in fact as to endanger the very
f‘tlu'e of the salmon fisheries. The danger is greatest in the salmon
Mvers in the districts of List and Mandal, the districts where our most
Productive salinon fisheries are carried on. Many fishery-owners in
ese districts think the evil has assumed such dimensions that, as long
a3 Dothing is done to keep the sawdust out of the rivers, they cousider
It Useless to take any steps for improving the salmon fisheries. At the
;llnany meetings for promoting the fishing interests whic.h I bave at'tended.
these districts such discouraging opinions have ngain and again been
vanced with more or less earuestness. Althongh I believe that the
tars entertained by many persous in the above-mentioned districts are
s(’f.llew}m.t; exaggerated, I cannot conceal frow myself the fact that the
il iy g vory serious one, and that every year whieh passes without
duy Preventive measures Leing taken increases the danger to the sal-
oy fisheries of these districts to such a degree that it may take them
8 "el}V long time to recover. : o ‘ o
(li~v-mh a view of showing the actual state of affairs in t..hls‘regard in the
Stricts of List and Mandal, and the light in which it is viewed by peo-
. e in these districts, I shall give some extracts from recent reports.
gl nssistaut superintendent of S e of T and
Mangy uring 'the summer o ‘ ‘ qistrl - 3
ot al and examine the coudition of the salinon fisheries, says, alrong
i .“er things, in his report, under date of Octpber 20: )
The authorities of these districts have given some attention to the
Testioy of the injurious influence of sawdust on the salmon. It seems:

js “A0ge that any doubt should ever have been entertained as to its in-
ar to this question should have van-

L -rloug influence; and all douhts a8
ed, since most of the saw-mills have introduced circular saws, whose

Umber jg constantly increasing. This kind of saw makes the dust much
uer, and ir, becomes all the more injurious to the fish, when—as is fre-
q“ﬁntly the case now—tho mills are employed in cutting staves, for
Ich birch and coarser wood generally is used than for boards and
A0k ; the sawdust which is thereby produced is more apt fo sink to
ou(;.t.)ottom instead of being carried away by the cqrrent. The injut"i-
5 Ifluences of this change have become very strikingly apparent in
€8e districts, for in ull the salmon streatus in this part of the count.r)" .
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large masses of sawdust have been noticed on the bottom ; this applie¥
to all the streams of these districts, but especially to those which do DO_”
bave a swift current. '
“As an jllustration of the deplorable eondition to which salmoR
streams can be reduced by an accumulation of sawdust, we may med”
tion the Undal River, which in a few years will probably not have #
single salmon. Its bed along its entire eourse is covered with sawdust
to such a degree as to render many of the fishing stations entirely
unprofitable, as the nets cannot be hauled ashore; and in those ﬁshi.ng
stations which are still used, such large masses are hauled ashore Wlt'
the nets that, after the nets have been landed with much diffculty, I¥
becomes hard to determine whether there are fish in them or not, 89
that the net has first to be trodden on in order to ascertain the fact ()
All the people living along the banks of this stream have been oblige®.
to dig wells, which was frequently a very difficult undertaking, becans®
the water of the stream has become unfit for drinking purposes.* VVh"’,’l
later in summer all this mass of sawdust commences to decay, there 1_5'
no doubt that its effluvia will be injurious to public health. )
¢ Under these circnmstances it will not be surprising that there haveé
recently been found in several streams dead salmon whose bodies WQ’“
filled with sawdust, and that fresh spawn and young fish are eprsefl
to special danger from this cause. This is probably also the reason wh
young salmon are no longer seen below the Melhus stream, which flow®
into Undal River about one (Norwegian) mile above its mnouth. Eve?
small flounders, which are among our hardiest fish and which former'
were abundant in the above-mentioned part of the river, have entire
disappeared, which seems to be sufficient proof of the fact that sawdd®
is injurious to the salmon, which of all fish can least stand impure water
“In the other rivers of the district matters are not quite so bad as 1“
Undal River, but still the condition of affairs is by no means sat!¥’
factory. Under these circumstances it would not seem advisable ¢
establish hatching apparatus, for profitable as such apparatus lﬂiglf.
otherwise be, it is to be feared that here it would not answer its P‘u{;
pose, as a disproportionately large quantity of the newly-latched ﬁ“?:
would doubtless soon die in the poisoned water.
‘From other places in this district complaints were received that h
sawdust made the beds of rivers shallow to an inconvenient degre®
and that during freshets the meadows and fields bordering on the I‘i"ef?-
were injured by the deposits of sawdust. I
“ In view of the dangerous dimensions which the above-described e\n‘
has assumed in this district, and in consideration of the tact that cifc_,-
* It seewns that this observation is, in part at least, bused on a misunderstnlldi,ng'
‘Acrording to a written réport by the largest landed propristor in Northern Undsl o
water of the river is at times not fit to drink on account of tho sawdust. But t‘,',
wells in this district were, as far as he knew, dug before sawdust got into the rive™
any considerable quantity. In Southern Undal the condition of the river was, 8¢00,
ing to oral reports from the same wan, very much the same,

8
)
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dor saws are coustantly coming into more general use, I consider it
Absolutely necessary to compel the owners of saw-mills by law, no wmat-
f‘er whether they use circular or other saws, to collect their sawdust,
ANstead of throwing it into the xiver. Such a prohibitory law should
‘Apply not only bo the main stream, but to all its tributaries, and in fact
all the saw-wills in the district, as there is no doubt that the devel-
Spment of al] the fresh-water fisheries is greatly retarded and injured
-t'hex‘eby_ﬂ
Under date of September 30, 1879, the governor of the districts of
andal and List has transmitted to me a number of reporis on the
8awdust question made to him by thie authorities of the various town-
-Ships, from which I shall give a few extracts: '
' The authorities of Tveit declare that sawdust has for a long time been
Lonsidered injurious to thegrowth and development of the salmon.
- The authorities of Oddernos strongly indorse a report from 26 fishery-
OWners, in which sawdust and other refuse from the many saw-mills on
~-orrigdal hiver is declared to be the principal impedimeut in the way
of the jncrease of the salmon, as Loth the young and the farther
dvanced fish are destroyed by it.
. The authorities of Vennesland declare that all the owners of salmon
8heries gre fully convineed that the throwing of sawdust into rivers
1 highly injurious to the salmon fisheries.
* The authorities of Sogne deciare that, although there are few if any
Salmoy fsheries in their districﬁ, it is desirable to keep the sawdust out
Of the salmon rivers as much as possible. )
" The authorities of Holme are unavimous in their opinion that saw-
Qusg injures the fisheries in Mandal River.
he authorities of Seuthern Undal declare that sawdust in the rivers
'8 the Principal cause of the decline of the fisheries, and that as long as
"0 8teps are taken to remedy the abuse of throwing it iuto the rivers,
all Protective measures will prove unavailing.
*:-All the above-mentioned authorities have moreover strongly insisted

00, the desirability of some law prohibiting the throwing of sawdust

40%0 rivers. Similar declarations have been made by the authorities of
9thern Undal, Lyngdal, Vanse, Herads, Krinesdal, Nees and Hitterd.
' The district anthorities to whom these reports were made have, under
3% of June 27, 1879, declared unanimously that “they cousider it ab-
Solute)y necessary to pass a law, as soon as possible, prohibiting the
2 TOWing of gawdust and other ivjurious matter into salmon rivers and
theip tributaries”.
" The governor also considers it highly desirable to limit, or better still,
Drevent entirely, the pollution of the rivers by sawdust or any other
“Bbure mggter,
' 10 these declarations I shall add an extract from notes taken by me
3 ring g vigit made.in the summer of 1878 to the salmon streams of the

I8t and Manda) Qistricts :
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«The fishery-owners on the Torrisdal River, with whom I-discussejd
this question, were all agreed that.the increasing guantity of gawdust
is one of the principal causes of the decrease of the salinon. The num*
ber of dommon saws has not been much changed during the last tes or
twelve years, nor has the anuual quantity of wood cut by them been very
much increased ; but the number of circularsaws, of which about ten years
ago there were hardly any, has been increased very cousiderably. In
Vennesland, where ten ycars ago there were only two circular saws
there are now twelve to fourteen. The saw-mills with circular saws
* make both boards and planks and staves, probably as mapy of the
former as of the latter.. Probably one-half of the wood used for staves
(which were not made at all before the introduction of circular saws) 13
foliaceous wopd, and the rest is principally pive. None of the circula®
saws collect the sawdust, and its quantity iff the rivers is therefore co%
siderably increased. In some still places it is piled up to the depth 0
several yards, and this is often the case just below the spawning places
while these places are, on account of the greater swiftness of the ¢uf:
rent, hardly ever covered with sawdust. Decayed fish eggs and ded
young fish are also often found in the piles of sawdust.” ‘

With regard to the condition of the Undal River, I have made th®
following observation : o

“The principal complaint of all the fishery-owners along this river 18
the constantly increasing gquantity of sawdust. This is particulal
noticeable Lelow the Mellhus Falls, close above which there are thre
large saw-mills, all of which empty their sawdust into the river. An @
fishing place above the falls is completely filled with sawdust, s0 £hat
now the water is shallow where formerly it was several fathoms d?"l,"
The fishing places below the falls are also suffering from large qualt .
ties of sawdust, which tills the stationary nets to such a degr‘eeth9
they have to be kept at some distance from the Dbottom, so that man
tish pass below them. During my visit the sawdust did not give 8
much trouble as usual, as the water had for some time been exceptio?
ally high, and the current had in consequence carried most of it farth®
down the river. In quiet nooks and on the banks, however, piles Of;j
could be seen. One of the large landed proprietors in Northern® Und™
informed me that in the portion of the river nearest to him (and th_efe_
fore far above the Melhus Falls) the quantity of sawdust was s0 cons? .
erable that after a freshet it would cover the banks to the depth of se"'_
eral inches, and in some places even to the depth of one foot (!)- On bl
own property (Spillinggard) several acres of land are covered i b
way. Among the localities which had suffered in this maisner
mentioned Einersmoen, Loland, and Vigmostad. After every fres
the sawdust had. to be removed in order that the grass might ?
suffer.” ' P

Outside of the districts of List and Mandal the complaints regardi“;
the injuries done by sawdust are not so loud and frequent, and it is prob¥
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‘ble that in no other part of Norway are the injuries as gerious as in the
above.mentioned districts. But there is bardly any timbered region
Where the refuse from the saw-mills is entirely without injurious influ-
ence on the salmon and trout fisheries, and in many places these injuries
are very considerable. Aside from the Tistedal River, which has almost
entirely been depleted of its formerly numerouns salmon, we must wen-
ton, among the rivers suffering from the same cvil, the Glommen, the
Sandvik, the Lier, and the Stenkjer.

The above-mentioned facts are, in my opinion. urgent reasons why
the owners of salmon fisheries should endeavor to have this important
Watter regulated by law in the near future. Such legislation should aim
at Putting a stop to the habit which now prevails to an alarming degree
of throwing sawdust or other refuse from the saw-mills into the river.

t was therefore a great satisfaction to learn that the commission for
®Xamining the condition of our rivers, appointed by royal order of Janu-
ury 22, 1876, has, in its preliminary draft of a law, from other reasons
than regard for the fisheries, arrived at the belief that legislation in this

‘Datter js urgently demanded (see articles 21 to 25 of draft). With regard
to the minority report of the committee, which expresses the opinion
that any law compelling the mills to collect their sawdust should (when
Applied to saw-mills which are not already compelled to do so DLy the
!aw of August 12, 1848) become applicable only when a new saw-narill
18 pug up, or any of thosc at present i operation undergo a change,

Inust express a ditference of opinion. I think that such a law by no
Deans meets the. wants of the salmon fisheries, as in some places the
®vil has assumed such dimensions that & law which merely prevents its
Spreadin g any more will, in those districts which suffer most, be of little
?r no uge. What the salmon fisheries need ave regulations which can be
lmlllediu,tely applied to the existing saw-mills, theretore regulations like

0s¢ proposed by the majority of the commission. The difliculties and
€Xpenses conneeted with the propos ed collecting of the sawdust are very
Small, as will apiyear from a circumstance reported to me during the

Summer of 1879 by a very reliable man, namely, that one of the owners
N parg of a large tsa,w-mill on the Undal River has made an offer to the
Other owners to gather and carry away, at his own expense, all the saw-

U8t from this mill, on condition that he may consider the sawdust as

18 undisputed property, and this man, as I was told, has no other use
Or sawdust than that to which it is put by every farmer.

It is to be feared, however, that the draft of a law pr(fpared l?y the
3bove-mentioned commission, which, so far, is only preliminary, will not

ecome a fixed law and be enforced for a long time to come on accouut.
of the many and great difficulties in the way of its exccution. But on
account of the threatening dimensions which the pollution of the rivers

Y 8awdust bhas assumed, especially in our most important salmon dis-
tnctsa it will be dangerous to let more time than is absolutely necessary

80 by before attempts are made to regulate this matter by legislation.
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There is all the less reason to wait for the final report of the commission;
since any law prepared by them is sure to be unsatisfactory and not calew
Jated to reach the true interests of the fisheries, as during the pa-rlialnellt'
ary discussions regarding the appointment of such a cornmission it w88
strongly insisted upon that the fisheries be kept out of the range of the
commission’s work. It therefore secems to me to be very desirable t0
insert, as soon as possible, in the law on the salmon fisheries a provis:
jon prohibiting the pollution of the salmon rivers by sawdust.

By a resolution of the Norwegian Parliament, passed in 1878, I have
been commissioned to prepare the draft of a law regulating the salinon
and sea trout fisheries, and it is my intention to insert a clause with re
gard to the injurious influences of sawdust. This whole question is 218
of considerable importance with regard to the trout and other fresh-water
fisheries, and it may therefore be desirable to extend any future legisla-
tion on this question to all the rivers, as was proposed Ly the commi§
sion. This whole ¢“sawdust question,” although of great importance to
the fresh-water fisheries, is, at present at least, of much greater impor
tance to the salmon and sea-trout fisheries, but a provision relating to al
the rivers of Norway, and not merely to the salmon and sea-trout rivers
does not seem to be in its proper place in a law regulating the salmon
and sea-trout fisheries. It is understood, however, that any law pro-
hibiting the throwing of sawdust into the rivers, if it is not to miss it8
aim entirely, must be worded in such a way as to include within certai®
districts the tributaries of the salmon rivers, even if they do not contaift
any salmon. It is not necessary, however, in this place, to enter int0
details regarding the provisions of such a law.



