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Arbeidets plan og organisation,
Av Johan Hjoirt.

Tidligere undersekeiser,

For 10 aar siden, i januar 1899, indsendte jeg til det daveerende
Indredepartement en redegjerelse for fiskeriundersgkelsernes virksomhet
og et forslag til deres fortseettelse ved hjelp av en egen, dertil smrskilt
bygget damper,

Fiskeriunderspkelserne hadde indtil da veeret drevet med smaa,
uskikkede og usjedygtige farkoster, med faa og enkle redskaper og liten
assistance.  Arbeidets maal maatte derfor i ferste reekke bli at utvikle
»en metode og plan for fremtidig arbeide”. Saavidt omstendigheterne
tillot var der paa flere av fiskeri- og havforskningens omraaader arbeidet
henimot et saadant maal og over disse tidligere bestrabelser foreligger
der flere beretninger. Jeg henviser seerlig til de fo forste avhandlinger
i forste bind av denne report.

Av disse avhandlinger vil man kunne se, at det baade var hydro-
orafiske og fiskeribiologiske undersokelser, som sammen med
praktiske fiskeforsek var arbeidets opgaver.

Sammen med de svenske forskere Orro PrErrmrssoxy og GUusraw
Exmax hadde fiskeriundersekelserne i flere aar sekt at utrede vand-
lagenes bevaegelser i farvandet utenfor Norges sydkyst og 1 enkelte
fjorde, og ved samtidige studier av de svievende organismer (planktonet)
hadde vi ogsaa sekt at utrede stromningernes indflydelse paa havvandets
dyre- og planteliv. Dette ledet os til at kunne paavise eiendommelige
aarstidsvekslinger baade 1 saltgehalt, temperatur og forekomst av de
levende organismer. Det viste sig, at der fra det ene aar il def




Plan and Organisation of the Work.
By lJohan Hjort.

Earlier investigations.

Ten years ago, in January 1899, I forwarded to the Home Office
an account of the work done in fishery investigations and proposed that
they should be continued with the aid of a specially built Government
steamer.

Up to that time our investigations had been carried on by means -
of small unsuitable and unseaworthy vessels provided with few and in-
ferior appliances, and by only a small personnel. Consequently our efforts
were in the first instance confined to “preparing a plan and method for
future work”; though endeavours to accomplish a part of this work were
being made in most sections of Fishery and Ocean Research, wherever
circumstances permitted, and there are several descriptions of these earlier
attempts. I would particularly refer the reader to the two first papers in
the first volume of this report.

From these papers it will be seen that it was hydrographical
and biological researches that together with practical fishery
experiments constituted the essential part of our task.

In common with those made by the Swedish scientists Orro Prr-
TERsSON and GusTar Exman our fishery researches were for several years
directed towards determining the movements of the water-layers in the
sea off the south coast of Norway and in several of the flords; and sim-
ultaneously with the study of the suspended organisms (plankton) we also
endeavoured to ascertain the influence of the currents on the animal and
plant life of the sea. This unabled us fo show peculiar seasonal
changes both in the salinities and femperatures and in the occurrence of
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andet kunde forekomme store vekslinger, som syntes at staa 1 sam-
menheng med vekslinger 1 fiskenes, serlig sildens optreeden. Og i
fiordene viste studiet av bunddyrenes forekomst en avhszengighet av paa-
viselige fysikalske og kemiske forhold. Saaledes var dyrelivets rigdom i
fjordene avhaengig av bundlagenes cirkulation; i terskelfjorde, hvor van-
det stagnerte, var saaledes.alt dyreliv helt utded.

Ved fangst av fiskenes egg, larver oy yngel blev der samlet et stort
materiale til fortsettelse av de fiskeribiologiske undersekelser, som
i sin tid med saa stort held var paabegyndt av de norske fiskerinnder-
sokelsers grundlegger G. O. Samrs, Underspkelserne gav bl a. det
resultat, at fiskebestanden 1 fjordene, ja endog 1 kysthavet var underkastet
vekslinger paa grund av fiskenes utvandringer og indvandringer til og fra
det aapne hav. Og disse erfaringer stillet igjen underspkelserne overfor
de gamle sporsmaal, om fiskebestanden var lokal, hvorlangt fiskene vandret,
og hvorledes lovgivningen burde stille sig til fiskeribedriftens forskjellige
fangstmaater.

Ved fiskeforsok blev der desuten paabegyndt et bevisst arbeide
for at bringe paa det rene, om nye fangstmaater kunde skape nyt
praktisk fiskeri. Saadanne forsek var tidligere utfort av bestyreren
av den danske biologiske station dr. €. G. Jowm. Prrrrsen., Med
de smaa midler, som undersgkelserne raadet over, var def kun mulig
at bruke smaa og billige redskaper, slike som ellers brukes under
det saakaldte daglige smaafiske, men der blev dog ufrettet noget. Der
blev paavist felter for fiske med torskeruser, med aalenot og med
reelketrawl, og senere aar har vist, at disse underspkelsers resultater hadde

blivende veerd.

Under disse mangeartede underspkelser blev der samtidig, som naevat,
forspkt at ntvikle arbeidsmetoder for stgrre maal. Det vilde nok ha veeret
gnskelig om ef saadant metodisk arbeide kunde ha veeret fortsat, men for-
holdene gjorde dette ikke mulig. Dels viste det sig vanskelig at forstaa
kystfarvandene, saalnge det aapne hav var saa litet kjendt 1 fiskeribiolo-
gisk og hydrografisk henseende, og dels var det umulig for en norsk
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living organisms. Great variations too were found to occur in the dif-
ferent years, and they appeared to have some sort of connection with the
fickle behaviour of the fishes, and particularly of the herrings. Our studies
in the fiords revealed the faet that the bottom-fauna is dependent on
demonstrable physical and chemical conditions. Thus the abundance of
animal-life there depended on the cirenlation of the bottom-layers; for
instance in the barrier-fiords, where the water was stagnant, all animal-life
had quite died out.

By collecting the eggs larvae and fry of fishes we had secured a
large material for continuing the biological researches which G. O.
Sars, the founder of our Norse Hishery Researches, had in his time so
successfully begun. The experiments resulfed in showing inter alia that
the supply of fish in the fiords, and in coast waters too for that matter,
is subject to changes owing to emigration and immigration to and from
the open sea. This discovery again brought us face o face with the
old familiar questions, of whether the fish supply is local, how far the
fish wander, and what attitude legislation should adopt towards the
industry’s different modes of eatching fish.

Regular fishery experiments were commenced too to ascertain
whether new methods of eapture would create new fisheries likely to pay.
Trials of this nature had already been made by the head of the Danish
biological station Dr. C. G. Jon, Prrersex. But the means at our disposal
were not large enough to allow the use of other than the cheap small
appliances employed in the so-called ordinary small-fishing: though even
so there was a certain amount accomplished. For instance we demon-
strated the existence of fishing-grounds where cod-traps might profitably
be set, or where eel-traps or the prawn-trawl might be tried, and sub-
sequent vears have shown that the results of these investigations have
had a lasting value.

Simultaneously with the numerous investigations we were endea-
vouring to improve our methods with an eye to a larger sphere of action.
It would have been a good thing if we could have continued this
methodical work for a little longer, but cireumstances were against us.
It was impossible to properly understand the coast waters, so long as the
open sea was but little known in regard to biology and hydrography; and

it was not to be thought of that Norse Fishery Researches should be
121
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fiskeriunderspkelse at indskreenke sig til studiet av smaa fjordomraader.
Der var for mange opgaver, som ventet i havet utenfor.

En undersekelse av havet kunde imidlertid ikke drives med de
arbeidsmidler, der stod til raadighet. Fremforalt var det hertil nodvendig
at faa et sjedygtig skib, som baade kunde utfere videnskabelige under-
spkelser og drive praktisk fiskeri.

I min fernevnte redegjorelse spkte jeg at sammenfatte fiskeriunder-
spkelsernes stilling, fremtidsopgaver og krav i folgende ord:

,Under disse omstendigheter er undersgkelsen altsaa avskaaren fra
at skaffe oplysninger om, hvor der blir av de fisk, som forlater kyst-
farvandet. Hvor der blir av torsken, laksen, aalen, silden, makrellen,
naar de gaar sin vel, vet vi ikke, og ingen andre vet det heller, og disse
sporsmaal maa loses, om vor viden om, hvad der foregaar i havet, skal
faa nogen ordentlig sammenhseng.

Ingen nation har stgrre intercsse av at faa dette paa det rene end
den norske. Vore fiskerier er for tiden nwesten udelukkende kystfiskerier,
det aapne hav har vi endnu neppe begyndt at befare i fiskeripiemed.

Kun ved Sendmores kyster har der ved en foretagsom befolknings
anstrengelser blomstret op et virkelig havfiske. In sikker viden om, hvor
vore fiskearter blev av, vilde kaste et helt nyt lys og muligvis forandre

en stor del av vor bedrifft . . ..

Kan man faa rede paa disse sporsmaal? At sporsmaalene kan loses
er selvsagt, og det vil vel neppe vare leenge, for de med vor tids voksende
teknik bringes paa det rene. Om nwerveerende underspkelse besidder
evnen til at bidra til de store spprsmaals lgsning vover jeg intet at ut-
tale om, og maa man i tilfelde av, at man vil ta fat paa arbeidet, veere
forberedt paa, at der kanske ikke blir utrettet andet end streevsomt arbeide
et skridt fremover. Men hvorom alting er, sikkert er det, at veien til
lpsningen av disse speorsmaal gaar gjennem systematiske fiskeforsek med
vor tids hele teknik, med bedsmmelsen av vor tids hele tenkning og er-

faringer om havet.

Betragtningen av den norske fiskeribedrift har mere og mere frem-
kaldt overbevisningen hos mig, at i Norge maa saadanne fremskridt gjores
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confined to a study of the small fiord areas, when such a number of tasks
awaited us out at sea.

Nevertheless to examine the sea with the means at cur disposal was
beyond our powers. Above all things it was necessary to provide a sea-
worthy vessel that could both undertake scientific investigations and carry
out practical fishery experiments.

In my account; to which I have previously alluded, I endeavoured
to summarise the position of affairs, as well as the future tasks and
claims of Fishery Research, in the following words: —

“Under these circumstances our investigations are precluded from
determining where the fish go fo when they leave the coast waters.
Neither we mnor anyone else can say what becomes of the cod, salmon,
cels, herring and mackerel after they take their departure. And this is
a problem that must first be solved before we can lay claim to any com-
plete knowledge of what takes place in the sea.

No nation is more interested in seftling this question than we are:
for our fisheries are still almost entirely coast fisheries, and the open sea
is for us practically virgin ground.

Tt is only on the coast of Sendmere that an enterprising and encr-
getic population have established real sea-fishing. Definite knowledge how-
ever of what becomes of the various species of fish might throw an
entirely new light upon our industry and might even have the effect of
radically altering it.

Is it possible that these questions can be solved? he answer is
that they most decidedly can. And what is more it will not be long
before modern science has done so. As to whether our present researches
are capable of contributing towards a solution of the weightiest problems
T personally will not presume to say: and we must in any case be pre-
pared, even at the very outset, for the contingency that our efforts may
result in nothing more than strenuous labour and a mere step forward.
Be that as it may however, it is absolutely certain that the way to solve
these problems is by systematic fishery experiments backed up by all the
technical knowledge of the present day and assisted by all our modern
ideas and our experience regarding the sea.

A stady of the Norse Fishing Industry has more and more con-
vinced me that in Norway it is the state which here must intervene, A
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fra statens side ... .. Der maa skapes et fuldt tidsmeessig fartei, i alle hen-
seender staaende paa fuld heide med de bedste utenlandske fiskeres.®

Dette mit forslag blev straks mott med den storste velvilje og inter-
esse av den daveerende regjerings chef hr. statsminister StrEx og av
Indredepartementets chef, hr. statsraad Tarnesex og ekspeditionschef,
nuverende amtmand Trorvarn Lgcarn.  Efter regjeringens forslag blev
fartpiet saa hurtig bevilget, at det allerede i juli 1900 kunde tiltreede sit
forste togt.

Dampskibet ,,Michael Sars*.

Mens de @ldre store havforskningskibe, der er indrettet paa under-
spkelse av verdenshavene, alene bruker ganske smaa fangstapparater,
saasom bundskraper og smaa trawler av en spazndvidde av i det hgieste
15 fot, kan en moderne fiskedamper anvende trawler, som spender optil
120 fot, liner av flere tusen favnes lengde og drivgarn i et antal av over
100. Da ,Michael Sars® kun var bestemt for undersekelsen av Nord-
havet og Nordsjoen var der intet iveien for at bygge den slik som en
av disse moderne fiskedampere og at seke at anvende alle den moderne
tids fiskeredskaper i videnskapens tjeneste. ,Michael Sars® er, saavidt
mig beljendt, det forste skib av bygning som en fiskedamper, som har
forspkt at anvende alle tidens havforskningsmetoder. Nu findes der flere
saadanne skibe, og det er vistnok erkjendt, at disse betegner et stort
fremskridt i havforskningens metodik. Naar jeg i det folgende i sterste
korthet omtaler skibet ‘og dets arbeidsmaate, har det kun den hensigt,
at vise fordelene ved den anvendte skibstype, endvidere hvad der kan
praesteres av arbeide med et saadant skib.

Figg. 1 og 2 gir et billede av ,,Michael Sars“ og dens indredning.
Liengden er 125 fot mellem perpendikulererne, bredden 23 og dybden
agter 12 fot. Skroget har stort spring. Seilene er smaa og skal bare
tjene til at stptte skibet i storm. Maskinen indikerer 300 hestekraefter
og kan gi skibet en jevn fart av 10 knob. Foran maskinen er der
stor plads paa dekket, og her er der god arbeidsplads. Her staar den
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thoroughly up-to-date vessel ought forthwith to be provided, and she
should be in every respect the equal of those belonging to the best for-
eign fishermen.”

This proposal of mine met with the full approval of Mr. Srrux
who was then Prime Minister, and it was also favourably received by the
Minister for Home Affairs Mr. Toinesey, as well as by Mr. THORVALD
Lorenex, who was at that time Permanent Undersecretary and who is
now ”“Amtmand“, The government were so prompt in sanctioning the
vessel that she was able to set off on her first cruise as early as July
1900.

8/8 “Michael Sars”.

Whereas large research vessels of the older type, that were fitted
out for studying the oceans, had only small fishing appliances such as
dredges and little trawls whose span did not exceed 15 feet, a modern
fishing-steamer can operate a trawl with a span of 120 feet, lines several
thousands of fathoms long or a fleet of more than a hundred drift-nets.
As s/s “Michael Sars” was only intended for examining the Norwegian
Sea and the North Sea there was no reason why she should not be
built exactly like one of these modern fishing-steamers and endeavour to
make use of all the fishing appliances of the present day in the service
of science. So far as I know she is the first built like one of these
fishing-steamers which has experimented with all the modern methods of
Ocean Research. Now there are several vessels like her, and it would
seem to be recognised that they denote a great step forward. I will
here briefly describe both the ship herself and her mode of operations,
with the object of showing the advantages of a steamer of this fype
and the amount of work that can be accomplished with a boat like s/s
“Michael Sars“.

Figs. 1 and 2 show the vessel and her equipment. Her length is 125
feet between perpendiculars, breadth 23 feet, and depth aft 12 feet.
Her deck has a pronounced shear. The sails are small and only intended
to steady her in a storm. Her engines indicate 300 H.P., and can
give her an even speed of 10 knots. Forward of the engines there
is a large space on deck with plenty of room for working. Here is
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store 10 tons tunge wineh, foran denne er luken til lasterummet, hvor der
er indrettet et isrum for opbevaring av indtil 10 tons fisk, og hvor desuten
findes plads for redskaper, instrumenter og kasser med glas, flasker m. m.
Her er der ogsaa etpar lugarer for endel av mandskabet. Foran laste-
rummet er der kahytter for maskinister og styrmeend og forrest mandskaps-
lugar. Kahytter for kaptein og videnskapsmeend og et messerum findes
agtenom maskinen. Paa dak er der ef rummelig laboratorium. Dekket er
paa begge sider av dakshuset ganske frit, hvilket har stor betydning for
arbeidet. Om bagbord kan der saaledes anvendes trawl og om styrbord
apparater for hydrografi og plankton. Fra kommandobroen kan arbeidet
bekvemt oversees.

Winchen (figur 3) kan utvikle 20 hestekrefter. Den langsomme
akse gjer 10—12 omdreininger i minuttet og beerer foruten nokkerne to
store tromler, som hver er delt i to med en flens i midten. De 4 wires,
som saaledes kan rulles paa de to tromler, kan dels anvendes i en lengde,
dels brukes 2 ad gangen, Talt tar tromlerne tilsammen 4 000 meter 1*/,“
staalline i 4 stykker & 1000 meter hver eller 2 lengder & 1000 meter
14" wire og 2 lengder & 500 meter 2'/.” wire. Der kan saaledes baade
trawles med store trawler paa grundere vand og med noget mindre trawler
ned til en dybde av henimot 8 000—3 500 meter. Winchens hurtige akse
berer den hydrografiske tromle, som har plads for 4 000 meter staalline
av 3 mm. gjennemsnit; den kan hive ind 120—150 meter i minuttet og
brukes til hydrografiske underspkelser paa dypt vand. Den hurtige akse
beaerer ogsaa et hjul, som kan swmties i forbindelse med loddemaskinen.

Loddemaskinen er ,Lucas sounding machine, som anbringes paa
styrbords rekke ret ut for den store wineh og drives av denne
ved en hampeline, som gjennem en dobbelt blok paa kommando-
broen feres til hjulet paa winchens hurtige akse. Figur 4 viser dette
arrangement.

Under hydrografering og planktonundersokelser paa dype stationer
tages som navnt alle dypere vandprever og planktonprover med den store
winel, For vandprever og smaa hover anvendes den hurtige akses trom-




Loddemaskinen i bruk.
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placed the big 10-ton winch, while forward of it is the hatch over the
hold. The hold is fitted up with a rvefrigerating chamber in which as
much as 10 tons of fish can be stored, and space is also provided for
appliances and instruments and for boxes confaining glass, bottles and
other requisites. Here too there is accomodation for several of the crew.
Forward of the hold are cabins for the engineers and mates. In the
forecastle are the quarters of the crew. Abaft the engine is the mess-
room and cabins for the captain and for scientists: and here on deck there
is a spacious laboratory. The deck is quite clear on either side of the
deckhouse, an arrangement which greatly facilitates working. Thus the
apparatus for hydrography and plankton can be in full operation on the
starboard side, while on the port side the trawl is being shot. The
whole of the work can be easily superintended from the bridge.

The winch (Fig. 38) can develop 20 H.P. The slow-speed axle
makes 10--12 revolutions per minute, and carries in addition to the
end-drums a pair of large drums which are both made in two portions
with a flange in the middle. Accordingly four wire lines, which are thus
able to run on the drums, can be used either in one length or in pairs.
In all the drums can take 4000 meters of 1'4” steel line in four
lengths of 1000 meters each, or two lengths of 1000 meters 11/,“
wire and two lengths of 500 meters 2!/ wire. This arrangement en-
ables us to use the large trawl in shallow water, or a rather smaller
trawl down to depths of 3000—3500 meters. The fast-speed axle of
the wineh carries the hydrographical drum which can take 4000 meters
steel line with an average thickness of 8 mm.: fhis drum can wind in
120—150 meters per minute and is used for hydrographical investigations
in deep water. 'The axle also carries a wheel which works in connection
with the sounding-machine.

Our Lucas sounding machine is worked from the starboard rail just
abreast the big winch, and is operated from the wineh by a hemp line
which is led through a double block on the bridge to the wheel on the
winel'’s fast-speed axle. Fig. 4 shows this arrangement,

During hydrographical and plankton investigations at deep stations
all samples of plankton or of deep-water are, as I have already explained,
wound in by the big winch. For water-samples and for small tow-nets
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mel, Wiren fgres derfra til en stor david ved stormastens vant (se fig. 5).
Proverne kan selv fra dybder paa ca. 1000 meter tages paa omkring en
halv times tid. Store hover av flere meters diameter krever sterkere
wire, de maa derfor tages med wiren paa de store tromler. I motswet-
ning til tidligere ekspeditioner, som altid lot linerne utgaa fra masten
eller en bom, har vi altid spkt at fore wirens utgangspunkt saa nzr vand-
flaten som mulig, i regelen ved at anvende de almindelige trawlgalger.
Se figur 5, som illustrerer et saadant arrangement. Akkumulatoren er
anbragt mellem winchen og en fotblok like ved den blok, fra hvilken

linen gaar ut i sjpen.

Vandproverne og planktonpreverne fra de mindre dyp (under 400
meter) tages aldrig med den store wineh. For disse giemed er der paa
styrbords side anbragt en egen liten winch paa kun 2—3 hestekrafter, som
kan drive to tromler, hver med 6—800 meter wire av 3 mm. gjennem-
snit.  Se figur 5. Tromlerne kan hver for sig sjakles til og fra aksen.
De kan derved ogsaa hives ind med haandkraft og arbeide uavladelig.
Saaledes kan f. eks. den ene lope ut, mens den anden hives ind, eller
begge hives ind samtidig. Desuten kan efter valg plankton- og hydro-
orafiske apparater brukes fra begge tromler, likesom der samtidig kan
arbeides med dypapparater fra den store winch. Figur 5 viser alle disse
redskaper i bruk.

Under fart kan der samtidig sleepes talrike planktonredskaper. Forst
fra wirene paa den store winches to tromler og desuten i mindre dybder ved
bommer, som rigges ut fra siden. Paa hver wire har vii regelen anvendt
et vedskap (i regelen den saakaldte yngeltrawl) for enden og desuten flere
sillkehover fastet paa wiren, saa at der ialt samtidig slepes 5—6 hover.
(Se figur 6).

Ved alle disse foranstaltninger kan der i meget kort tid erholdes
ot swrdeles stort materiale. Som bevis herpaa anferer jeg nogen eksempler.

Paa station 181 (n. br. 58° 38’ 1. 0. 8° 10°) i Skagerak tokes den
25 juli 1908 folgende prever:

Vandprover med temperaturobservationer i falgende dyp: 0., 5, 10,
20, 50 og 100 m.
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Fig. 5. Vertical appliances working simultaneonsly.
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which forms are distributed in both or again which belong to the bound-
ary areas.

Just as the Norse expedition to the Norwegian Sea demonstrated
the faunistic distinction between the fauna of the cold area and that of
the boreal coast banks, so in the nineties the Danish “Ingolf” expedition
found a similar distinction between the cold area and the corresponding
depth in the Northern Atlantic south of the Feere—TIceland ridge; a
distinetion moreover which is due to the same causes as the first-men-
tioned, namely to topographical and thereon dependent hydrographical
conditions. The trawlings of s/s “Michasl Sars” in the same area of
the Northern Atlantic quite substantiated the conditions demonstrated by
s/s “Ingolf”, in as much as they revealed a fauna of quite another cha-
racter from what is met with in the deep of the Norwegian Sea. More-
over our knowledge of the H\fﬁlg‘ fauna was considerably further extended
by the employment of the large English trawl, which enabled us to secure
a far newer material of many forms, and especially of fishes, than had
hitherto been possible with the small trawls.

It is too in this cateh of individuals in the mass that we get from
the cruises of s/s “Michael Sars” one of the more valuable results relat-
ing to the bottom-fauna. By the employment of powerful gear, like the
large Hinglish otter-trawl, at the greatest depths also, it has been possible
to get an impression of the numbers of individuals in which the
various species occurred, an achievement which with less perfect gear
could previously only be accomplished exceptionally. This was especia]ly
the case with the fishes and the more mobile invertebrate animals, such
as for instance certain crustaceans. The investigations of s/s “Michael
Sars” have shown that many forms which hitherto had been regarded as
scarce in realify occur comparatively frequently. This is true of all the
areas examined by s/s “Michael Sars”, though the results in this respect
are of especial importance when we come to consider the above-mentioned
Northern Atlantic area and the cold area of the Norwegian Sea. As
however it is not my intention in this short summary to enter into details
I am unable to do more than merely point to speecial works which throw
light upon this subject.

Before /s “Michael Sars” began her cruises the fauna on the Nor-
wegian coast banks in the boreal region was very imperfectly known,
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