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. Intboduction.

The basking shark was first described by bishop
Gunnerus in the yeaf 1765 under the name of Squalus maximus
from a specimen caught in the Tronheims Fjord{(Gunnerus‘1765).
Although the description is somewhat faulty and the drawing
of the shark lacking in accuracy the work is remarkably
good yhen one consider the early period it was done (Fig.ﬂ).

The basking éhark has,however,been known and caught
in Norway at a much earlier stage. In the collectioﬁ of
writings by Peder Claussbn Friis the following remarks about
the shark can be found: " In Nordland(county in north.Norway)
a large fish is also caught,the length of which is 8-9 ellq'

or more. This fish,when cut ihto‘strips and dfied,is good

O08~200= 10«3t

1. One ell is equivalent to 0.627 meter




Comments by sclentist who requested
' this translation,

"The family Isuridae are the mackerel
sharks, not the Greenland sharks.
(these are the Dalatiidae and muk are
not the group referred to here)



_nerus®100 vears_before.. .

L R R
o L .‘{.x~ Vo

food for the working people,and such a fish was caught in
this district in 1596"( Friis 1881)..
'The basking shark is also mentioned in Hans Strbdm's

description of the district of Sunnmdre.A dried up tail fin

seen by Mr.Strbm measured 2% ell across the tips(Strdm 1762).

A work by Pennant from about 200 years ago contains:

a short note of an embryo or fetus foundvin a basking éhark
(Pennant 1769). This is quite extraordinaﬁy-as the next
known observation was not made until 1936 (Suhd 1943). Anf
other observation of a fetus was made shortly afterwards by
a Scottish fisherman(Matthews 1950).

Early mention of the basking shark and the shark
fisheries was made by O.N.Lbberg. Mr.Lbberg(1864) reports

some figures pertaining to length and liver content,but his

- reports contain very little information beyond what was al-

ready known through the works of Strém” and especially Gun-—
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Fig.1 Sketch of the basking shark by Gunnerus (1765).
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Robert Collett states quite rightfully(1874) in
"Norges Fiske'"(Norway's Fishes) that Gunnerus "is the one
person who so far has made the most comprehensive study of
the natural life and the catching of the basking shark ,

- (Collett 1875). Mr. Collett later on gives a thorough de-
scription of the shark and also relates some data on catches
during the period 1884-1905 (Collebtt 1905). |

The shark fishery has -been of little importance ,
and this fact no doubt accounts for the lack of interest
shown by Norwegians during this century in the field of
research concerning this branch of fhe fisheries. Anmong
Norwegians who lately have written about the basking shark
are the following:.Thor Ivefsen(19§7)lin "Utviklingen av
fiske og fiskemetoder i Norge"(The development of fisheries
and fishing methods in Norway), Paul Bjerkan (1947) in
"Norges Dyreiiv"(Norway's Animal Tife),and Hans'Thambs—L&che
(1962) in "Havet og vaare fisker"(The Sea and our Fishes).

The interest in the fishery is growing and the ne-
eessity for a more detailed_biological study of the basking
shark'is apparent.This paper 1is a collection of information
from older as well as more recent works on the subject. ‘

It is felt that a summaryvof the presenﬁ knowledge
of the basking shark is in'place.This can then be used as

a bagis fortfurther’investigations which are being planned.




General Description

Classification

The basking shark is now classed as a separate fa-

mily,Cetorhinidae,in the zoological system.It was earlier in-

cluded in the family Isuridae(Greenland shark etc.). The two

families have many similarities and the former seems to have

developed from»the latter. The peculiar gill-rakers sets the

basking shark apart from other present-day sharks and Jjusti=
fies its being classed as a distinct family.‘

There is a'general acceptance of the presence of

only one genus within the family,Cethorinus Blainville,1816.f

The family was over a period of time considered to be mono-

typic,but.some research by Australians around 1940 indicate

P.910

that this may not be definite and the discontinuity of exist-

ence seems to bear this out. It is assumed,however,that in _

. the North-Atlantic waters only one’speoies is present.

Peoullar features

‘According to Blgelow and Sohroeder(1948) the most
characteristic marks of the basking shark are its large

curved tail fin,enormous gill slits,long comb-like gill

rakers,large number of small teeth. and the nostrils located

‘relatively far from’the_mouth;'

Body shépe

Flg 2 shows an outline drawing of the basklng shark

by Blgelow and Sohroeder. The: Shark 1S torpedo shaped and




the body is at.its thickest from the shoulde;s to the first
dorsal fin.From'here it tapers off towards the fairly thick
base of the tail. This portion is dorsoventrally flattened
with well developed side keels,which start in the area of
the second dorsal fin and the anal fin,terminating some-
what beyond the start of the tail fin proper.Just in front
of the tail fin are two well defined,cresent—shaped noﬁches,
one on Gop and one on the bottom part of.the body. . “
Head E ” i 2

The head is somewhat flattened from the sides in the
mouth region on older sharks and more pronounced on the
yeunger ones,who also have longer shouts;It has been sug-
gested that this longer prejection on younger sharks,with
& sudden increase of the circumference at the throatémay be.'
explained by a post-mortem shrinking of the porous tissue |

covering the cartilage of the nose.

Eves and nasal openings

The eyes are small and almost circular without a
nictitating membrane.The diameter equals approximately one
eighth of the distance between the eyes.The nasal openings
are widely separated,and located on the snout slightly in
front of the mouth in a lateral arrangement.Spray holes efe
. described as small openings(1.5 mm) with the opening inside
the mouth cav1ty in the shape of a cleft or slit of a fair
w1dth(50 cm),.Their location 1s somewhere in the area above

the . corners of the mouth.




Gill slits

The gill‘elits are of a considerable size.The first
pair of openings are separated by only some 10 cm for a 6 m
long shark,both on top and bottom.The siits taper off in
length toward the rear and the distance between them has ine
creased to approximately 25 cm for the fifth pair on a fish- -
of equal size.The length of the openings inside the mouth
:cavity is more of the same order for allhpairs.

Mouth and teeth

The mouth is large,rounded and traverses almost the
entire width of the head.The lower Jjaw shows short lip folds
" at the corners of the mouth.The numerous teeth are very small.
It is not too surprlslng that Gunnerus® belleved that the
basking shark was without teeth altogether.The devout bishop
considered it fortunete that Providence had not equipped -
the basking shark with teethlike thoee of the Greenland :

shark Blgelow and Schroeder 1ndlcate a ‘size of 6 mm for a

"‘r"! SrY T A e ‘~ 7.. = e 4~‘——.—H«Aﬂ\‘ R i I TR e e dae

—— . . . = Bl

“Fig.2. SkéTcH O Thé basklng shark
by Bigelow and Schroeder(1948)
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thirty f£t.(abt.9 m) long shark. There are 4 to 7 functional
rows of 100 or more teeth both in the upber and lower jaw, DP.911
totaling several thousand. The teeth are short and trianéular
in shape in the middle,changing to a conical and slightly
curved appearance toward the sides of the jaws. The‘teeth
are modified placoid or skin teeth.
Skin

The skin is thick and tough. Gunnerus” mentions a

thickness of two fingers and adds that the ékin was used
for harness and soles for footwear. The skin is covered
with numerous skin teethy,more or less evenly distributed.
There is,however,an indication of or tendency toward grooves
arrahged laterally without any teeth. These furrows,which
are about 2 mm deep,seems to correspond to wrinkles in the
skin. Longitudinal furrows are prevalent on the head and
particularly in the throat region.These furrows appear al-

so around the anus and partly on the abdomen and along the

sides,so that,together w1th the transverse pattern the skln
gives the appearence of con51st1ng of rectangular blocks,
(Matthews and Parker,1950). These teeth are in general of

a féirly equal size over the greater.part of the body,but
the size is,definitely'smaller under the snout,in the mouth s
and on the claspers. The apex is inclined toward the rear

so that the skin feels smooth when stroked iﬁ this direction
while it feels more liké saﬁdﬁaper the opposite’wa&. A mul-
titude of glands are located in the skih and a layer of

slime covers the body.This layer,which on a live shark all §




but cover the teeth ,may after death increase, to the extent

'“\that the teeth are completely hldden(Matthews and Parker)*
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Flg 5.Teeth of basklng shark. {L
a. Bigelow and Schroeder(1948) i w.. o RSt
b. Matthews and Parker(1950) . Flg 4 Skin teeth of basklng
S — -+  ghark. Matthews and Parker(1950)
Fins
The first dorsél,fin is shabed somewhat like an
equilateral triangle. The front edge‘is'reasonable staight,
while the rear edge generally is.concave although a straight
or convéx‘shape<occur as a rare exception. Apex is slightly
rounded. The réar,free corner extends only a little beyond
the base of the fin. The length of the front edge amounts
t0 11-14 % of the overall length. The base of the first dor-
_sal fin is located midway between the snout and the tail
cleft,with itsjfront part starting well behind\thé rear of

AR
R
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the pectoral fins's base. The length of the second dorsai
fin's leading edge is about a quarter of that bf the first.
Apex is rounded and the free rear portionAis approximately
of the same length as the basé}'The upper leading edge of
the tail is about 1/5 as long as the over-all length of the g
shark,and the axis is #éry steep as with Isuridae. The rear-
edge is fairly straight,but there is a wéll.defined noﬁch
below apex,thé-angle of which is acute. The size of the bot-
tom part of the tail fin is about 2/3 of the top,both of
them being measured from the cleft.immediately in front of
the tail. The anal fin is in shape and size very much the
same as the second dorsal fin,and its base starts below the
point where that of the dorsal fin ends. The pelviéifinSﬁ 
are about 2/3 of the size of the first dorsal fin;measured : '§
along the leading edge. The claspers are described as being

approximately 1 m long for a 9 m long fish. The pectoral

~fins are fairly stfaight or slightly concave along the rear

rims with well rounded inside corners.:

Colour 3 - R D.912

The colour-of the basking shafk is generally dark

gray to black with»a varying rangé of 1ighter gray along

the middle of the bottom side. The ‘dark colour is,however,

not always uniform aﬁd many shérks show darker and lighter
areas. The degree of gray is marked byAdérkerAapeas on light
background,withrthé darker porfiohs sharply defined. Whenever
such a.doloﬁripaftérn is present,the‘darkispots ;re generally '
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arranged in longitudinal zones. In these cases a dark band
along the center line of the back will be flanked by brighter
stripes.A dark and then a light zone follows with the latter
ending close to the side keel on the rear portion.of the
shark. Below this line is again a dark and a light band.
Small light gray or white spots are prevalent in the ‘throat
regién and these spots may,where the quantity is large,form’
larger patches.Most sharks have aAbrighter stripe goiﬁg
from the throat area to anal region and this‘stripe‘tends
to be dark when narrow,while a wider stripe would seem to
be 1ighﬁer in colour. This stripe widens mostly to a marked,
well def%ned white‘éréa;betWeén;theﬁpéthral.fins. This =
lighter stripe is again ﬁoticeable,under the sngut. The up-
per lip is nearly always‘covered by light spots and an ap-

pearance of a wide white zone is not uncommon.

Internal anatomy
Matthews and Parker(1950) have given a detailed dew.
sription of the basking_shafkls internal anatomy. Only a

few characteristic features will be_deait with in this paper

and reference is made to the above mentioned work for any

further information.

" The skin of the mouth and thfoat,which is smooth up
front but covered with a multitude of'papillaetfurther back.
The size of these projections increases towards the gullet
where they develop ‘into ramified.structures‘ﬁéneﬁrating

even further down the throat. -

- -
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ELsophagus .

The gullet is quite narrow for such a big fish.
This was elready pointed out by Gunnerus’,and one of the
conclusions drawn by Gunnerus was that this kind of fish
could not be the one which swallowed the prophet Jonah.

Stomach and Bursa Entiana

The stomach itself is of course spacious enougﬂ'
to hold a prophet. The thick "plankton eoup" which is pref'
sent in the cardiac portion of the stomach weighs about
half a ton,depending of course on the size of the fish.

The separation of water from the pylorus portion of the

stomach is rapid as the remainder is in the form of a thick,

red paste. A small sae,the.bursa entiana,is located just
where the gut content is leaving the pylorlc 1oop. Here,a

clear,red oil is separated and probably absorbed by the

" P.913

_cells_of the 11n;ng.

A \}
(14 Rt
; -F"h,sm' BN 5"\\;‘”

Flg 5. Colour pattern of basklng shark The shades are not
always this well defined. Matthews and Parker(1950).
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Duodenum and spiral valve

The bile and gastric Jjuice ducts have openings into:'.
the duodenum,a chamber just.ahead of the spiral valve.This.
latter is a rather strange deviCe,built somewhat like the
interior of a'meatvgrihder.This arrangement‘increaées the

surface of the mucosal lining,which has numerous @apillae o
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bile duct
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Colon and rectum

Both the colon and thé rectum are relatively short,
but there is a well developed anal gland which opensliﬁto
the junction‘of the two. For a 7 mhlong shark the over-all
iength of colon and rectum is approximateiy 25 cm,while  the
anal gland is about 40 cm long. Highly differentiated opin—
ions as to the function of the anal gland exist,and,for the
time being,the problem seems to be unsolved.

The»liver consists of two lobes which extends through-
ouwt the abdominal cavity. The lobes tend to £ill the sur—
rounding space and are therefor rounded on the outside and
.flattened on the side'adjoining the digestive system. The
lobes of the liver are joined in front and there is no gall
bladder. The liver,which is the main‘purpose of catching the
basking shark,is well known to the fishermeﬁ. They estimate
that the average weight'pf the liver is-aﬁout 500 kg,but,as
the fish itself is never weighed,we have no knowledge of the
percentage_of the total weight the liver accounts for. Some
idea as to this percentage was arrived at after the capture
of a shark north of the Viking bank in May this‘ﬁear(1966)..
The fish measured 6.80 m and the liver:weighed 560 kg. Ac~

cording to the length/weight formula the weight of the shark

would be 1600 kg and the liver would account for 35% or ap- P.914&

proximately one third of the total weight. Not +too much im- a

portance §hou1d be‘placed_on this isolated case és quite a
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number of observations are required to arrive at a reliable

ratio figure.

RIPRL W ARSI 21 PN P A 2
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Orifioe,of% Fig°9-'ggigﬁmand
=~§na; S%§FQ? Matthews and éarker-
' - .(1950)
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Spleen and pancreas

Both the . spleen and the pancreas are relatively
large organs. The locations are shown oh Fig.'s 7 and 8.
No further discussion of their structure or function will
be ﬁndertaken in this paper, nor will the heart and cifcu--
latory system be considered.

Gills and gill rakers

It will,however,be of some importance to take. a

closer 'look at the gill organization which with its rakers
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sets the basking'shark.apart from all other .sharks(cf.p.4).
The bristles of the gill rakers are arranged in single.rows
on both sides of the gill slits with the free end pointing
toward the mouth cavity. The bristles are lying‘flattened
against the gill arches when the giil slits are closed,but
with the mouth and the slits open Ehe bristles will be in-
an upright position.The bristles are,ionger in the middle
of the arches,about 10 cm and their density is soﬁe 1%3/cm.
The foremost arches hold about 12—1300 while thé correspon-
ding figﬁre for the rear arches is 10-1100. The mucus glands
are more prominent around the attachement of'the'briétles
to the arches,and it is assumed that a iarge portion of the
mucus present in the stomach has its‘origih here. It has |

been indicated that the mass of plankton sifted by the ra-

kers is being mixed with this mucus and the mixture pushed  ,

into the mouth cavity when the rakeré'become'prostrate}

hecording to recent observations it seems certain that the
rakers are 'lost in the fall and that a new set appears a- ,
gain in the spring(Parker and Boesemén 4955). Exept for the

éize,there is not much to be mentioned about the gills. It

has been calculated that the respiratory surface for a 7 mo

long shark is about 270 m>.It must be kept .in mind that

while the quantity of blood increases with the third power

of the increase in length,the surfade;of the gills is only

growing with the square. A disprqportionatély bigger gill
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surface would therefor be required. It is implied thét this
mechanical necessity,together with the reduction of metabolic A
activity,both resulting from an increase in size, caused the

development of microphagy as evident with the two largest

sharks.
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Brain and sensing organs

Brain |

The brain cavity is much larger than the brain. To
prevent any "bouncing"-if one can express it this way- a '
multitude of filaments gi&és the appearance of the brain
being suspended in a mass.of cobwebs. The.brain itself is
only about‘ﬂO cm long,not considering the greatly elongated
olfactory organs which measure some 15 cm,

Olfactory organs

An interesﬁing feature is theicomﬁaratively Qell
developed fhalamencephalon where fheﬁblfactbry nerves ori-
ginate. It seems therefore that these organs aré of greaﬁ
importande to thetfish..Fig.12 (top) shows a front view and.
(bottom). a cross sectional view of~a-nostril.‘Thelflow of

'water is indicated by arrows;

<

Bye f S,
The eye has been studied in detail by Franz(1905).

’.His sketches are based on spegimens'conserved in formalin .95
at Bergen. As can be seen from Fig,13 a strong cartilaginous.
socket surfounds:the eye,-The lens is quite small and the

pupil is narrow(laferai). The bulb support is rudimentary

and there is a massive fibrous layer betwesn it and the

eye ball.The muscles of the eye areAStrongly developed;

Lateral line

Matthews and Parkefﬁgive no descriptibn of the ba-

sking shark's ear ﬁnd it is doubtful that it has ever been
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examined. The lateral lines have,however,been briefly ment--
ioned. These are longitudinal duets abouﬁ 2 cmAbelow the |
surface. These ducts branch out into a complex system in

the head region. The diameter of a duct is some 2.5 mm, .

and the connection to thé oﬁtside is through smaller canéls,
the openings of which are 1.5 mm pores spaced approximately .
% cm apart. the- lateral-line nerve is a different system to
any other nerve organs. The belief is that the function of

the. lateral line is to sense any pressure changes such as.

a_splash
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VReproduction'

Male _

A representation of the urogenital system of the
baéking shark by Matthews"is shown in Fig.414. Testes are
located in the upper part'of the body on elither side of
the anterior portion of the stomach. They are surrounded
by the so called epigonal organs. These con81st of lymph-
oid tlssue. They are the centers for the formation of red
" and white blood cells. The length of a testis is about 70 cm
including the epinogal organ, the dlameter is 20 cm in a ‘
fish of 7 m length and'the weight is approximately 8 kg.-
This seems likev"big stuff',but in relation to the size
of the fish it is quite moderate.

From the testes the vasa efferentia leads to the
" epididymis which consists of complicated windings convolufed
as a large semicircular body with curved ends.

Ductus deferens is a passage from epididymis and
which expands to an émpulla of almost 2 m length and a .
~dlameter of about 25 cm; The inside of this ampulla is
partitioned by dividers which have an dpening placed'some—
- what excentric. In the compartments which are formed-thef
sperms are concentrated into spermatphores,which consist
of an inner core of sperms and an outer,transparent shell.
The diameter of the spermatophores is‘about 5 cm, and they
are suspended in a clear liquid of which each ampulla con-

tains about 20 liters. The two ampyllae are joined'togethér
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about 2 cm prior to the outlet into the urogenital sinus..
The location of the kidneys is also shown in Fig.14.

The external reproductive organs,claspers,of -the basking

shark are close to 1 m long. The build of the claspers is ©p.916 |
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- somewhat complex,but it cbnsists mainly of everlapping
"cartilaginous members forming a tubular skeleton. Approxi-
mately at the half-way area is a hook or claw which can

be erected crosswiee.

The réproductive organs of the basking shark will,
as 1s the case with other sharks,show a tendency toward
faetef growth than the rest of the-fieh when it is reaehing
- maturity. These observations indieate‘thetAmatUrity is

‘reached when the fish is 5-6 m 1ong or‘at an,ageWOf»4—5

years. -
" Female

The reproductive organs of the female a:e shown in® ' .
Fig.15. Only the right ovary is developed. It ig located
on the right side of the stomach and the"posterior one
third of it is joined to the(matching) eﬁigenal organ. In
general there is a similarity between the ovary and a com-
mon.- ovary of the ov1parous type. It contalns at -least six
million qulte small eggs,about 0.5 mm in diameter. Most of
these degenerate and are replaced by bodles similar to cor-
pora lutea(yellow corpuscles). The eggs are developed when
they are some 5 mm as the first,paft,of the‘oviduct'is_rigid
and anything'bigger'will not pass thfough. The oviduct bran-
ches out to the two uteri(ﬁomb). Just ahead ef.their entrance
into tﬁe uteri,each Branéh of fhe oviduct is provided with
a shell gland. Thelinside of the uterus is folded to begin

with but further oﬁ thisichaﬁges into Vascular”processes
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of about 1 cm 1ength(trophonemata)q.'The structuré of fhe
basking shark's iovary: indicate that it is 6§iparous,but
the bulild of the uterus poihts élearly towards a vivipafous
fish..Thé'length of the uterus'in a sexually mature fish is
something more than 1 m. The length and age at which a fe~

male shark can be considered mature is unknown.

Mating A

The posterior portion of each uterus(vagina) com-—
bine to form one common vagina. The.inside is here covered
with thick layers of fibrous tissue. Thése tissues are,in
full-grown sharks,marked by scars or!wounds éaused by the

claw of the male's claspers. From the appearance of these
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p.917

damages 1t seems conclusive that only one clasper is intro- . -

mitted at a timé-during the mating. Approximately 15 liters

of spermatophores has been found. in a just previbusl& mated: .

female. The méting takes place in the spring.’

.Embryonic development

There is no awareness of what takes place after the
mating. Pennant” does mention the observation of an embryo

found in'a~shark,but there is no description and the report

dates back more than 200 years. Oscar Sund's short reference

to the calving by a shark in "Naturen"(The Nature) is conse- ;

quently of great interest(Sund). He reports that ‘a basking

shark,which had been caught NNW of Geitmaren,late in August

of 19%6,during towing td Teigebogen ‘threw one dead and five

live young ones in Breisundet. Jonas Sbrdal caught one of

1 The spelling of "btrophonemata" in original is assumed to
be wrong. Transl.'s note.
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these and upon request he wrote to Sund:"It was a young ba-
sking shark I caught and its length was about 1% m. It had
neither an umbilical cord nor an embryonal yolk sac.. The

front of the snout was narrow and had a slighﬁ downward in-

clination. The liver content was 8 1l. It was swimming with -
wide open mouth as is the habit of the basking shark when
feeding". However unsatisfying these data may be from é
scientific. viewpoint, one will have to accept their cor-
rectness. Accordingly,it can be concluded that the bask-

ing shark is viviparous,it calves during August,and the

throwing may take place along the Norwegian coast. | :
The length/weight formula would indicate a weight .§
of 20 kg for 1% m long fish. The liver content of the cap-

tured shark amounted to48 1,and,by assuming sp,gr. of 0.9,

the liver would account for 36% of the total weight. This

is in accord with what has been found for the fully grown

fish(p.13). The 1ength'atAbirth is also in- agreement with

" theoretical calculationg(Pf2§)
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Fig.16. Graph showing size distribution among 9% basking
sharks captured and measured in the eastern Atlantic area.
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2u -

Nutrition ~

Stomach content

Quite a few observations of the stomach content of
the basking shark have been madej;but anything larger than

the red feed(plankton) has not been found. Some of the food

.'has been identified as: QOithona,Calanus,Pseudocalanus,some ’
decapod larVae,fish eggs and larvae ef cirripeds. Genefally
speaking it is very difficult er.next to impossible to de-
termine the quantity of the different types of plankton,as

- the food is torn or partly digested..To investigate this

in detail woﬁld of course not.serve‘any purpose as the fish
most certalnly filter out whatever plankton is available

and the composition of the food surely changes with the tlme
of year and also the locallty. The tomato-red thlck saup is g
usually characteristic of -the stomach‘eontent(Mattews and
Parker)ﬁ The enormous dimensions.of the stomacﬁ does impede
any cloee scrutiny and ﬁity the poor.scientist who accident-
rally cufs a hole in the stomach and finds himself covefed
with close to half-a ton of partly digested plankton and
mucus(Natthews) In spite of the size of the Stemach which
holds an . average of half a ton one gets an exaggerated im- o
pression of the actual nutritional value of its content. It
is estimated that the solids accouht for oaly about 30% of
the total weight and the mucus constitutes a large portion

of this.
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Feeding habits - ) » P.918

While the shark is.feeding'close to the surface,it
moves at a speed of about 2 nautical miles per hour. The
- mouth is wide open and the gill rakers removes the plankbton-
from the sea water,whicb passes out through the expanded
gill slits. The moubth opening of a 7 m long shark is aboub ’
0.4 m2,and 1% has been calculated that 0.3% hp is required
to propel the fish through thé water at 2 knots.The équiva-
lent to this is 212 kilogram—calOrieg per hour. By estimat- -
ing the effectivity of the tail of the shark at 80%, the
fish will need 265 kilocalories per hour. The metabolism,

however,consumes some energy and the conversion losses may

be evaluated as 60%. The energy required to collect the

»foo&.cdsequehtly amounts to. 663 kilocélories/hour, It is

‘well known that the feeding conditions undergo seasonal
changes. Calculations.show that fbr the North Sea area,the
basking shark may be able to collect plankton equivalent to
410 kiloéalories/hour under favourable conditions. The feeding
would consequently;behcapried 6ﬁt at & loss during the win-
ter montbs.as‘thé abo#e mentioned figure of 410 applies to:
the month. of November. This'is used gé an argument for the
theory that. the basking shark has a period.of rest during

the winter,and the shedding of the éill rakefs points in the |
same direction. It is not known ﬁpere the sﬁark[is located
during this time,and its migrﬁtory habits are also still

unknown. This is a field where further investigations by
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Norwegians can contribute greatly toward the knowledge of
the shark. Marking of the fish is considered' to be technic-

"ally feasible,but the research will be a relatively expen-—

sive venture.

Length,weight and age

Length

It is generally accepted that the basking shark.is
one of the largest fishes in existence. Its length is only
surpassed by that of the whale-shark(Rhineodon typus Smith).:
There is no agreement about how large it will actually growe.

Most of the more recent writers are sceptical regarding the:
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It is apparent that a large portion of the stated figures
are based on estimates. It is obviously quite a task to |
measure the lengths of these enormous fishes.. The problem
can,however,be solved and quite a number of actual measure-
‘ments have been undertaken. According to these it seems that
a length of 30 ft(about 9 m) is very seldom reached.Larger -
fishes do exist and the most reliable figure for the ler-
gest measured shark ava%lable from papers on the subject.

is 9.8% m(Bigelow and Sch;oeder)f This report is based on

findings in the western Aﬁlantic,but actual measurements

from the eastern Atlantic indicate sizes of the same order.

The graph by Parker and'Stott(ﬂ965) showing the size distri-

bution among 9% basking sharks captured in eastern Atlantic
waters is supplemented by a measurement undertaken 1% May
ﬂ966.aboard a norwegian ship.

It would appear natural for the norwegian research’

to collect as much information as pOSSlble with respect to

the size of the basking shark. The task could be accompllshed_

through the ceoperation of the flshermen.

Welght

Tbe siée of the fish mekes the meaeurement of length3~

rather difficult,and. the weighing of.these gianﬁs will of

course present an even bigger problem. The scarcity of data
on weights is.apparent.,According to Bigelow and Schroeder”
the weights of two'sharks were‘esfablished at Monterey in ‘
California.'The neasurements are given as 6850 and 8600 lbs

for the sharks with respective lengths of 28 and 30 ft. As
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far as is known no other accurate length/weight data are
available. This is another area of the study of the shark
where norwegian scientists could make Valuable Coptributions
with a minimum of effort.

The generally accepted formula for length/weight

ratio of fishes is: P = KL3x10—5, where P is the weight = P.919

in kg, L is the length in cm,and K is a constant which can
. be calculated from available length and weight data for a

specific type of fish. The constant K varies generally to{ﬂ
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‘a certain degree for the same type of fish,and as this change
depends on the condition of the fish with X for this-reason
being called the condition factor. With a sufficient number
of measurements of‘lengths and weights,average values oflK
can be established and the equation will give us the unknown
when either P Qr'L is available. This could probably be de-—
veloped into a system'where measurements are taken betﬁeen

‘the dorsal fins or other conveniently accessible locations,

but any further reflection on this will not be attemted here.

It is only reasonable to.aséﬁme that the basking
shark of-th§>Pacific is not very different ffom the one of
the Atlantic. Based on the above mentioned two measurements
a‘K factor of 0.5 has been calculated.iFig.17 gives the
length/weight curve and from this the weight.of the largest
shark measured for iength Qould be sbme 5 tons. Informations
as to the average lehgth of basking shafks‘céught on our
waters are lacking,buf if we éssume_6—7 m as a reasonable
figure the weight of the fishes would be‘approkimately 1.5
tons. e o

. ésg

The basking éhark belong to the cartilaginous fisheé;
This means there is no general ossification of thé vertebrae.
During the growth,however,a certain émount of célcified par;
ticles ié;deppsited between the layeré §f-cérﬁilage and. ép—
pears as concentric.cifcles(tﬁbes) in the vertebrae. This
has been known for'a.long time and it has been compared to

N
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annual rings of trees indicating the yearly‘growth. The
vertebrae of the basking shark is a fairly soft substance
and when withered takes on the appearance of the.leaves‘of
a (circular) book- if such an analogy may be used.

The vertebrae of the tall portion have fewer fings
and therefor do not lend themselves to the determination
of age. Anterior to the tail cleft and posterior to the same
the number of vértebrae aré 50 and 60 respeétively,for a.

total quantity\of 110(Springer and Garrick 1964).

There are differences of opinions as to the relation—

ship between these growth zones and the age. The latest in-
vestigations indicate that there are two growth zones per
year and that the basking shark has seven of these at birth,.

(Parker and Stott)% This points to a development period,

- from fertilization to:the calving, of 3% years. The theo-

retical length at birth should be 1.53 m,and this is in ac—
cord with the data given by Oscar Suhd in his"basking—shark
calving"(Sund)® Providing the interpretation by Parker and
Stott holds trﬁe;the maximum age of the shark should be in
close proximity to 20 years. The shark's growth rate as in-
dicated in Fig.18 is taken from the same source. From this

graph a -7 year old shark would be about 7 m long. However,

the same graph gives w1de1y separated upper -and 1ower limits

and the 1ength would therefor not be an accurate indication

of the age.
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Habitat - : g
The basking shark can be found in temperate waters | :

of the southern and northern hemisphere,while it is totally

lacking inthe tropical region in between. It can be found
along the coésts of California and British Columbia in the
northern Pacific as well as in japanese and chinese wabters. - .
It is,however, not quite clear whether we are dealing Qith
the same species. It appears along the coasts of Peru and
Equador in the southern Pacific and also in the waters ;
south of Australia and New Zealand; The Auétralians have ”

expressed doubts about the family being monotypic.The shark

appears in the Atlantic waters of South Africa,Argentina,

and the Falkland Islands. It can be found from North Caro-

lina to the southern part bf Newfoundland of the western
Atlantic,and from Marocco to North Cape in'the_eastefn Ab- -Pf920
lantic with sporadic sightings as far east as Murmansk. It
appears that the main habitatb is in the érea west and south

of Icelahd,in tpe coastal waters west of Ireland,the.Hebri—‘“;
des,Orkney Isléﬁds,Shetland,Tampen(NE of Shetland)_and along 

the west coast of Norway. The sharks movements within this»'”
area are,as meﬁtioned earlier,unknownj»butiéne knows f£or a L
fact that fhe fishery starts earlier in the:more gbuthern'u

region(Ireland) than further north.
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Resources and yields

- One of the questions of great interest from a
fishing industy's viewpoint is about the basking shark's
'-'abundancy.‘Thé general opinion among norwegian fishermen
is that there is "plenty to take from". From time to time
there have been feports of sshools "covering the whole oce="
an". These,somewhat vague,reports are unfortunately nof
good enough when trying to estimate how large a yield the
shark population can support. It is.well known that the
stock of basking sharks in norwegian waters has varied in
the course of time; this,strictly speaking,does not necess-
- arily mean changes in the size of the shark population.

The fastest aﬁd most accurate way of estimating the
stock and taxation of same'will.be through a program of
marking the fish. Suéh a prégram would serve a threefold
purpose: migratory habits, size of resources and taxation.
Experiments with mérking would only be sﬁccessful if proper
statistics over the number.qf fish captured afe established
‘ énd marked fish be reported with accurate data on the re-

capture. v ‘
Based on fishery-statistical reports on the liver

quantities,thevgraph in Fig.19 shows the yearly yield of
the basking shark'fishery over the last 30 years(1934-1965).
The number of fishes caught has been arrived af by fixing .
. the average weight of the liver at 506 kg. Nothing in this

graph indicates that the stock has been overtaxed. The ups
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and downs of the curve more likely present a picturé of the

changes in fishing conditions and also the interest shown

by the industry,the latter o

price'and market:’ situation.
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Translator's note: All references in this- paper

which are marked

s

* are loc.cit.
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