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The Littoral Cod of the Norwsgian Skagsrak Coast
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Alf Danmevig.

In the coastal waters of southern Norway +he fichermen distinguish between
three different types of ced.,

b 3 . . 5 . et . . » - 4
The "dyptorsk®™ living in deep water in the ficrds end in the skjergard, and
especially oubside the coastal Lanks,

. . - o . - . X o . o
The "saretorsk" is living in the shallow waters of +he skjergard.

The "fjordtorsk" lives %
sounds .

3

the shallow waters of the fiords and in narrow

The characters used by the fishormen o scparate the different types are
colour and body proportions, Those charactors ars; however, influenced by the en-
vironments and rete of growtsh. The different tyres may be phenotypes, But we
must also take into consideraticn thet genotypical factors may come into the problem,
The possibility exists that. the young of the deep-sea cod will seak the deep layers,
and grow up to a deep-sea cod, And the yeung of the 1litteral cod will prefer the
littoral region., That questlon camnot, lLiowever, bYe discussed on the basis of the

-material et hand,

The investigations referred to here will
the skjergird differ in several ways from the
in one fjord differs from that in another, As
too scanty.

show the® the population of cod in
cod in the fjords. And the population
©o the deep-ses cod the materis) is

- The Oslofjord mrteriol will be deals with separately by cand.real. Finn Obter-

The Colour,

In 1932 Dr. Erling Sivertsen, then assistant at

72 i e -
: 13 tnls laboratorv, exemi
colour and food of 421 cod of the O~group. The £sh was caught iﬂ the ittz:ii e
L3 N< Si e oy £ L O, .'7 e, . [ ’A_ ‘._On
region of the rfjords anf inner skjeergard between Aragorg and Mandal 20/5 - 1/10 1932

grouvpa nccordiay Lo ths abundance of red chromato-

ment had o grecnish shade owing %Yo The predomi-

The cod was divided into &

I
phores. Those with lithle red pig

nance of the yellow pigment.

. N . . .
The result (not puhlished) wes +he following:

Colour of fish T _— - -
(R;d) A {intermediate) ( Green )
Crustacean only 7 (29%) 38 {48%) 132 (59%) 15 {(25%) 11 (28%)
Fish ouly 5 (21%) 17 (23%) 64 (29%) 35 {58%) 19 (49%)
Crustacesns and 12 (50%) 22 {(29%) 27  [15%) 10 (17%) 9 (25%)

fish




It is evident tha*t crustoceans are the most prominent food in the redcoloured
types, and fish in the greonish *%ypes.

Sivertsen states that the different types often occurred in the same area, It
was apparent that the young cod selected a special type of food, Whether this selec-
tion resulted in special colour types - or if the special Types selected different
food =~ is an open gusstion.

Owing to the cod in some degree being able to adopt the colour of the surroundings
the problem is difficult. By exomining the character of the chromatophores, however,
it is evident that great variations do occur, The colours existing are black, red and
yellow, In decp-sea col the red chromatophores seem to be totally lacking, In the
littoral cod of the skjmrgird the red chromatophores are dominating, In-extreme
cases oven the fissh may sttain a pink colour, In cod from the fjords yellow pigment
is often sbundant,

The ability of the cod "o change colour" is a limited one, A deep-sea cod

cennot turn red, When different types of col are kept together in a pond they all
adopt a dark colour., The block colours domirate.

[N O]

The 1 £ ) e the ; : : .
problem of the colour of the cod is. however, $ill now not studied in details.
Another character menticned by the fishermen is the body proportions of the fish,
The cod living near the cost 1s more slender than that of the fjords. As the propor-
tions are affected by the ralte of growsth and size of maturity, this character will be
dealt with ir connection with those prcblems.,

The Growth of the Ced,

In a paper "T%e Varietion in Growth of Young Codfishes from the Norwegian
Skager Racg Congt’ (3} I have demonstrated “hat the length of ths O-group may vary
between neighbouring places in the same fjord, 1In this case it must be assumed that
G
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the young iish must‘Pe of thg sama age and of the same offspring, the difference in
growth st be ascribed to differences in the milieu, The growth appears to be rela
tively slow in %he most stagnant parts. ) e
In the same peper it is demonstrabed that th ‘ biree
. i >r 1t dis dem rath e length of the O-group in th
;;rles-f?om.fjord to fjord. Ths pollack varies in the same way - to i highe? Zle::t
e whiting, however, diverges in the weshern fjords. The resulting length of +the )

g;izggp 1npd1fferent ficrisuay be influenced by the time of spawning, The spawning and
ng ol eggs may occeur narlisr in som pRek i

. 3 i oarlisr in e fjords than in ot i i
fjords, however, this is hardly o ’ fors. P nelghbourlng

importance, The largest mean size isg #
coast, But a iength of o the I - - s found near the
F5ord). geh of more than avsrage is also found in one insulated fjord(Helle-

o
As to the older yearciasses we Lave cufficlent materizl from the skjergard
odevi Y Prom the Syndeledfiord to the esst - near Risgr and from the outer part.
(Flodevigen), 7o B e S o t ts and age determi-
of the Topdalsfjord near Kristiensez: , We have also the measurements and ag > ;
nations of the Epawuers from the hokchery. The cod is bought in the market and is
mostly fished in the skj%r'ardh Az we are selecting large fish only, the mean length

NN e
of the youngest yearclass (IIL) is not representative.

For the sxperimentel fishing in the fjords end at Flgdevigen the values for
yearclass I only rupresent the largest irdividuels.

The tables I end II give *tho measuremsnts quarbterly for yeargroup I and II; and
halfyearly for the elder. The table I gives the material for 1922 - 29, and teble II
for 1930 - 1953,

The measurements of the cod frem the Topdalsfjord, Flddevigen and the hatchery
show no differences bstween the esrly and late period. This is, however, the case
as far as concerns the insulated S¢gndelsdfjord. It is apparent from fig. 2a that the
mean length of the yearclasses III - V 1s decidedly higher, about 5Sem., in the years
1930 - 1942, In the sanme periocd the catches per gear has decreased considerably. We
mey here have an example that the rapldity of growbh of the cod is influenced by the
number of fish.
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The growech intensity of the cod on ths Norweglan Skagerek Coast augments from

the insulated fjord to the opocn coast.

Age and Size of Maturity.

K. Dahl (1} has cxamined the age and size of The spawning cod in +the Sgndeled-
fjord. TFrom his table E 4 we have the follow anb results as Go 138 cod caught )
25/11 - 1805, It should B ser that the individuals determined as-rlpe Wll?
not spawn till in spring, and will then belong to the next higher yearciass, This
correction is made in % sral

Yearclass 11X Iv V VI Vil
No. examined 66 45 20 Z 3
No, ripe 36 36 15 3 3

At an age of 2 years 54% wi At an age of 5 yoars 95%.

Sivertsen (5467} has *twg»ed the cevelopment of *testis and ovaries of the cod
caught mostly in the skjerphrd near Flidevigeu.

hing purposes the younger year-

As most of the cods have been collect c
1 ns have come inbto the materisal,

d fer 1at
classes are not represented., Only +the ne

The results were the fol tlowing

'«u

Yesarclassess T JIIT IV v X X XI
1932
Males
No. examined 8 16 3 86 36 10 zf 2 4
No. rips 0 C 0 80 34 10 22 2 4
Femeles
No.examincd 20 18 g 1€8 hy 11 32 1z ) 3 1
No.ripe 0 ¢ 1 1a7 51 10 57 1z 5 3 1
1934/25
)
Meles 7
No, examined 1 83 102 87 3¢ & 1
No. ripe 1 77 92 82 35 4 4
Females
No, examined 3 158 168 120 53 12 z 1
No. ripe 8 141 1b2 1 54 i2 1 1

And one ripe 13 yoars of age.



It is of interest to note that we here have unripe fish till an age of 7 years.
But wo also find spawners at an age of 3 years, But only large specimens,

The average length of the spawners from Sgndeledfjord 1905 and Flodevigen
1934/35 ( & + o ) is the following:

Yearclass: - IIT iv v VI VII VIII ixX X I
Sgndeledfjord cm. 30.3 33,3 37.6 48.3 54,0

No ;measured ' 36 36 19 3 3

Flodevigen 1934/35 gz o 91 5 75,6 77,8 78.5 78.2 79,0 93i0  80.0
CIté

Nos mezsured - 3 287 274 220 25 17 8 1 1

For the elder yearclasses in S¢ndeledfjord and the yearclass III from Flodevigen,
the material is small, 1% is evident, however, that the length when reaohing matu~-
rity is far grester at Flodevigen “han in the insulated Sgndeledfjord. No wonder
that the fishermen have observed a difference in body proportions. The cod from the
fjords is corpulent, the cod from the skjergard is slenders

Number of Vertebrae.

The results of countings of vertebrae are reported upon by Alf Dannevig (2).
As the biology of the cod of the rich 1938 yearclass was quite abnormal, the values
for that yearclass was given separately., The totals for the coast between Kragerg
and Kristiamsz-d are tho followlng:

1528/39 1938 1925/35
1338 excluded
0-~Gr. I-Gr, 0-Gr, I-Grs Spawners
No. of Vertebrae 52.07 51.92 52 .05 52411 51,9%¢

No., of Cod - 2,568 €96 2.143 154 3,242

The O- and I-group are caught in the littoral region, And the spawners are
litboral cod,

It is very interesting that the no, of vertebrae of the O-group of the 1928/39
material is higher than that of the I-group and that of the spawners, The last two
correspond. We must assume that the high value of the O-group is the result of some
intermingiing of codlings aot belonging to the littoral region, Those will apparent-
ly at an age of approximabtely one year leave the littoral region, We have the seme
phenomencn in mnorthern Horwny, where the young of ths skrei seek deeper waber, where-
as the young of ths littoral cod sbay in the littoral region,

The no, of vertebrae of the O-group 1938 corresponds to that of the 1928/89'

ye?rclasses0 Tas moterial for the I-group is insufficient, but gives still higher
values,

The biology of “he exceedingly rich yearclass 1938 was quite ebnormal, the
young being pelagic %till late in summer. Normally the young cod will seek %o ?he
bottom in early June, The biology indicates that the 1938 yearclass to = conside-
rable degree was a foreign clement,

The detail =d. tables indicated thot the no. of vertebrae augmented from the
eastern to the western part of the coast,



In the.following table ths everages are given for the means of the different
Tjords:

1928/39 1938
1238 excluded

v arnnE wak Tut

C-Gr, I-Gr, 0-Gr.
Kregerd-Arendal 51,88 51,76 52,02
Arendal-Grimstad 52022 52,03 52,04
Grim - istian
rimstad-Kristian o 15 55,12 , 52.09
sand

The difference is hig
class, This may be explain
from the immer Skagerak, T So
normal variation of the native ccd

The no. ¢f vertebrae varies somewhat from ysar to year, both in the O-group
countings, and in those oi the elder flegh, It is reasonable To assume that this is
the result of a varying degree of lntermingling of different populations, or an
effect of external factors cn the development cof the embryo.

Migrations.

In 1904 and 1905 ¥, Dehl (1) tagge
in the Sondeladfjo?d and ckjergard ocutziie Risgr, 97 were recaptured, The distanes
between place cf liberation and recapiure was cn an average 0,31 naut.mile, One
specimen, liberatec in desp waber in the fjord was recaptured outisde the fjord, et
a disbance of 1,25 naut.mile. ’

3

d ebeut 700 cod, mostly between 25 and 40cm,

the skjergard and the Sgndeled-
in the szecond and 6 in the

R. Lgversen (&) tagged 473 medium sized cc
fiord, During the firsht ysar 239 were recapbtured, 3

third //The total was 59% recartured,
year

"

ol
N
(V:le]

The distance between place of liberation and recapture was the following:

0 - 1km 137 = 49%
7w 35 = 25£
2 .5 7 58 = 21%

>5 " 18 7%

. The recapture according to the lengbh of fish when tagged was®

[l

Tumber
Length in cm, when taggsd Tagged Recaptured %
10 - 2D Loucscuessannrcanon 2C 10 50
2l = 30 secocccncoancancocns 198 110 55
8L = 40 Licescsocccscaconce 228 137 61
41 ~ 8D L iecvnnncanrccnsa. 25 17 68
0ver 50 cccoscsonossaaenes 5 4 80




The percentage of recapture 1s very high - especially for the larger fish,

3 3 Sricte § o fish ta i deledfjord seme
T rations are very rgstricted, OFf the fish tagged in the S¢gn pIe

were ?:ogl%ured in the skj;rgard just out:ide the fjord. And vice versa., The validi-

By of sucﬁ exceptional migrations are qusstizpoble. The migration may be an effect

of tagging., Especially if the fish Is liberated ovsr decp water,

The Variations in the Strenghh of Yearclasses.

Fig. 3 illustrates the variation in Tthe occurrence of the O-group of some gadidee
in the littoral region of the fjords and inmer sliergird.
fine-meshed seine between Xragerg and Mandal,
in September every year,

s The fish is caught in a
ithe hauis are made in the same locality

During the war nc fishine tock plecs,

The fishermen are aware of the fact +het the o
very much. In the beginning of +his =
waters, During the first world-war it
skjergard. It spawns in the fjords o

pollack is very like that of the cod.

courrence of the pollack is varying

ombury the pollack was a rare fish in these

wos abundent both in the fjords and in the

2d ia the skiergi-d, The biology of the young
Ihe O-group of the whiting is more pelagic.

The veriations of the cod and the pollack are nearly parallel. The number prf
haul is decressing. The whiting, howover, 1s keeping status,

The turning point for the cod and pollack cccurrs in 19507 It has been d}s—
cussed if the deterioration of the Zostera may be a factor of importence - meking the
shal?oW'waters iless attractive o the young. It 1s difficult to come to any valid
conclusion on that peint. It is worth mentioning, howsver, that it was not till 1933
that the Zostera disappeared from this coast, and labter it has gradually regenerated.
And besides - we have some very strong yesrclasses also in 1938 and 1945,

' There has been no apparent intensifying of the fish » alt i
the fishing in the innerp%aters was veryyin%ens, °TY; elthough during the war
Fige. 4 gives the results

. 1 of "the experimental fishin
Flodevigen and Topdalsfjord.

g with traps in Sgndeledfjord,
Most of the fish isl%5 3 years of age (Fig, 5) T

ighi in the fiords was stopped in 1942 - it was not possible %o get
materiafh;oﬁlzignée;? used,J The curves for the two fjor@s run %argllel,.thz cagzhﬁzer
gear decreasss. In 1939, however, we have fin? catches in the ¢nﬁelodfgo€ .2 arss
the sbrong yearclass 1938 which then appearsd in the gearskat an age of . od ly;‘ ré
Tt is interesting to note that this yearclass was“notlouta3and}gg in the opha sfjord,
The cabches at Flodevigen have not decreased, Flodevigen is situated near the open
coast,’ '

The results in the fjords are in full agreement with the results of the fishing
for the O-group.in the litbtoral region of the fjords and inner skjergard,

We must assume thet the propagation of the cod in the fjords is too small to
maintain the stock of O-group and young. The spawning near the coast is evidently )
still high enough to maintain the fishery for wvoung fish, But as is evident from Fig.5
the young fish is harvested to o degroe Tnat must reduce the stock of elder fish,

The experimental fishing at Flcdevigen starbed in 1921, The author is, howsver,
well aquainbed with the occurrence of fish abt Flodevigen from ca, 1900, Without doubt
the occurrence cf young cod - and elder - was much higher in the bsgimming of the cen-
tury. I should think that the decrease started simultaneously with the introduction of
motor-power in the fishingboats, The rising difficulty in obtaining spawners for the
hatchery points also towards a heavy reduced stock,

Fig. 6 gives the total number of each yearclass collected by the experimental
fishing, given as average pr, gear.

In the Sgndeledfjord the 1924 yearclass wos very rich.

lesg 507~ but outstanding in relation to the neighbouring yearc
poor,

The 1938 yearclass was
lasses, These are very



At Flddevigen the

1924 yearclass Was SCArCe, +the 1925 yearclass, however, rich,
The yearclasses 1238 1

. and 1947 were relatively abundant,
In the Topdals
esu

ord the yearclasses 1922 - 25 furnished good catches, Later
yearclasses ¥ g ca

atches -~ also Hhe 1938 ysarclasss

The difference between the Sgndeledfjord end Flodevigen as to the 1924 and
1925 yoarclaSDe; indicates that rich yearcliasses may be the effect of more or less

The missing og the rich yearclass 1938 in the Topdalsfjord is also very inter-
esting. yearclags was especially rich on the eastern and middle part of the

g3
Norwegian Skagera: Coast,

) The fig. 7 gj the yearclasses of the spawners from the hatchery. Although
we are selechizm roeel ccd for spawncrz the fish is relatively young, 4 - 6
years. As ve Zses normally are domlrat“ng t is difficult to follow up
the rich 3@a¢classe 3, Even strong yearslasses will not manifest themselves for morse

than 2 or 3 ysars., Owirg
war, in icewmvuers :

sbont 1955 to 19%4,
some

to the 1n4ﬁrr'hv*on of the hatching operations during the
! ,ﬂue“;a7 is not representative for the yearclasses from
ated on the flgure the material is also incomplete for

Outstanding yearclasses are 1915, 1925, 1928, 1941, 1945 and 1947,

The yearclass 1341 manifests itself with high percentage at an age of 7, 8 and
years (spawnerq from 1948 - 1950). And the 1847 yearclass is relatively ebundent
at an age of & years in 1953,

The rich vearclasses among The spawners corresponds reasonably well with those
of the exmerimenital fishing at Flodevigen.

SUMMARY .

Popular Names. Cclour

Along the Norwegien Siagersk Coast The fishermen distinguish between thres
different typos of cod.

. .. « . . 2 - :
1. The "dyphorsk®, living in deep weter in the skjergard and outcide the coast.

1

. \ s e . . R . o
2. The “taretorsk™, 1living in shallow water in the skjsrgard.

3. The "fjordtorsk”, living in the fjords and nerrow sounds.

The types are characserized by colour and proportions,

The deep sea cod is not dealt with in this paper.

A This type, however, lacks
red chromatophores ~ in conbrasgt o

the other types mentioned.

The taretorsk is red to brown. The fiordtorsk
a 3%

: : ‘ is mostly grey to green. This
colour is accomplished by elleow

w pigment,

strong 4

svelopiment of ye

Wher. differcont types nre kept in “he same pond they all adopt a dark colour,

The probiem of colour hes not been studied in debail.
%S/
By examining ths O-group cod it shown that the main food of the red cod is
crustavean and for the green ooq, ‘gn( Whether the young cod burns red as a result
of eating crust&ceansg or red coloured cod prefer crusbaceans we do not know,

: 4 = - o .
The fisghermon nention that the cod iiving in the skjergard is more slender than
those living in %the fjords. This is a result of different intensity of growth, and
age at maturily ’

=



-8 -

The Growth.

By measuring a great number of the C-group it is apparent that the‘intensity
of growth varies from one locality to another in the same fjord, Here }t must be
assumed that the young must be of the same age - and of the‘same offsgrlng. The
difference in growth must be ascribed to local differences in the environments.
Localities with relatively sbtagnant watermasses give slow growth,

The length of the O-group in the autumn varies from one fjord to another,

By examining the lengtﬁ of the young and elder yearclasses it is shown thet the
length of cod of the same age is lowest in the insulated fjords and augments towards
the coast. At the age of 4 years the diffsrence betwsen the means is approximately
l6em, In one insulated fjord, the Sgndeledfjord, the length of the cod at an age
of 3 to 4 years is nearly S5cm, longer in “he years 1930 - 42 than in the period
1922 - 29, As the cod population is lower in the last period, it is assumed that the
rapldity of growth may be correlated to the density of fish,

Age and Size a% Maturity,

In the insulated S¢ndeledfjordaa great number of the cod were ripe at an age of
t?ree.years - but few in the skjergard, At an age of four years nearly all" wers
ripe in both localities, the average length of the material examined in the fjord

belng 33,3cm,, in the skjergdrd 71,2cm. Later measurements show that th
old cod in the Sgndeledfjord now is about 50cm, e four year

Number of Vertebrae.

The number of vertebrac of the
the west along the coast, The number
region is generally less than for the

O-group and I-group augments from the east to
of vertebrae of the I-group in the littoral

O-group in the same localit It i
that cod=-fry with a high number of vertebrae is ¢ i i e s assumed
mey be the offspring of cod living in S carried into the shallow waters, They

E . deeper watsrs, or utsi y 2 2
mey then leave the littoral region at an age of aboat ong yzgif the skjergard, They

The number of vertebrae of the grown-up cod isconform with that of the I-group.
Migraetions,

By tagging 2 to 4 years old fish it is shown that the cod is very stationary. Wo
regular migrations are manifested. Single specimens may migrate from the skjergard to
a fjord near by. Or vice versa. This may be the effect of the tagging itself,
especially if the btagged fish is liberated in relatively deep water,

The percentage of recapture is very high - especially for the lerge fish,

Variations in the Btrength of Yearclasses.

. The number of the O-group cod in the littoral region of the fjords and immer skjer-
gard has been heavily reduced since approximetely 1930. Later we have only two rich
yearclasses , viz, 1938 and 1945, During the war the investigations were discontinued.

The experimental fishing for the grown-up yearclasses gives the same results for
the fjords. The catches have declined heavily.

This is, however, not the case at Flodevigen (near the coast). Here the catches
now are equal to those 30 years ago.

It is likely that the spawning is insufficient to maintain the population of cod
in the fjords. The intense fishing for the younger yearclasses prevents a sufficient
number of cod to reach maturity.



Near the coast the spawning intensity is still evidently sufficient. The skjer-
gard may have some influx of cod larvae from the coastal waters. The intensity of

fishing in the skjergard is very high end reducdes the local stock of grown-up cod in
the same way as in the fjords.

The occurrence of rich yearclasses msy be restricted to special localities. The
1924 yearclass was rich in the Sgndeledfjord, but quite ordinar at Flodevigen end in
the Topdalsfjord. The 1925 yearclass was rich at Flodevigen and in the Topdalsfjord-
but ordiner in the Sgndeledfjord.

The 1938 yearclass was extraordinerily rich in the eastern part - but did not
manifest itself in the Topdalsfjord.

By analysis of the age of the spawners used at the hatchery it is apparent that
the following yearclasses are relatively rich: 1915, 1925, 1928, 1941, 1945 and
1947.

The material for the yearclasses from approximately 1935 to 1844 is incomplete.

The variation in yearclasses among the spawners and the mostly younger fishes
caught at Flodevigen corresponds fairly well.
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TABLE 1.

1922 -~ 29 incl. Mean Length of Cod.Nos in ( - )

Agegroup Sgndeledf jord Topdalsfjord " Flddevigen Spawners

I

Jan.-March 24,0 (54) 24.2 (11) 23.5 (38)
April-June 26.0 (173) 25.9  (77) 25.2 (71)
July-Sept. 26.6 (202) 28.4 (238) 25.2 (72)
Oot.=Dec. 28.8 (283) 33.0 (224) 29.0 (170)

11/Jan.-March 31.2 (529) 23.2 (80) 1.1 (207)
April-Jdune 32.9 (673) 36.3 (176) 35,5 (145)
July-Sept 35.5 (316) 39.7 (191) 39.4 (51)
Oct,-Dec. 38.5 (107) 43.5 (214) 43.8 (45)
111
Jan.-June 41.5 (348) 45.1 (138) 49.2 (58) 1.2 (51)
July-Dec. 44,0 (115) 50.3 (195) 54.5 (20)

v
Jan.-Jyne 47.9 (179) 55.7 (78) 56.5 (8) 69.0 (403)
July-Dec, 50.2 (44) 80.2 (63) 60.2 (5)

V .
Jan.-June 53,0 (69) 62.8 (18) 72.5 (620)
July-Dec. 52.1 (11) 72.0 (86) 70.0 (1)

VI
Jan .~June 56.2 (18) 68.3 (7) 76.6 (3186)
July-Dec. 64.8 (5) 88.9 (7) 71.0 (2)

VIiI
Jan.-June 66.0 (7) 68.2 (5) 78.4 (141)
July-Dec. (0) 77.8 (6)

VIII
Jan.~June 87.0 .(3) 80.2 (60)
July-Dec. 83.0 (2)
IX 80.9 (31)
X - XII 83.6 (14)
IABLE II. Mean Length of Cod. No. in ( - ).
1930-42 1930-41 1930-52 1930-53
Agegroup S¢gndeled? jord Topdalsfjord Flodevigen Spawners
I .
Jan,-March 24,4 (214) 26.8 (34) 23.1 (70)
April~June 25.0 (415) 28.8 (73) 24.4- (407)
July-Sept. 25.6 (491) 28.8 (1086) 25.5 (543)
Oct.-Dec. 27.2 (388) 32.3 (72) 28.8 (453)
11
Jan.~March 34,4 (469) 34.6 (120) 31.6 (505) 54.0 (4)
April-June 34.8 (636) 36.8 (267) 35.1 (B873)
July-Sept. 36.7 (423) 40.2 (222) 37.5 (352)
Oct.~Dec, 38.8 (238) 43.0 (85) 42,1 (183)
III
Jan.-June 44.0 (504) 46.5 (172) 47.2 (179) 61.5 (590)
July-Dec. 48.4 (211) 50.6 (79) 51.9 (87)
1V
Jan.~June 53.2 (205) 57.7 (68) 59.6 (15) 68.5 (1379)
July-Dec. 5%.4 (68) 57.0 (26) 63.4 (17)
v
Jan.~June 58.7 (103) 64.0 (20) 66.1 (8) 73.6 (1414)
July-Dec. 58.8 (23) 0.0 (9) 68.3 (6)
VI
Jen,~June 61.5 (47) 65.4 (6) 57.8 (3) 77.0 (1081)
July-Dec. 58.6 (8) T1.1 (5) 87.0 (1)
VII
Jen.~June 65.4 (17) 70.0 (1) 79.5 (43E)
July-Dec. 72.5 (3) 97.0 (1) 95.0 (1)
VIII
Jan . ~June 84.5 (3) 76.5 (2) 83.1 (261)
July-Dec. 75.0 (1) 81.0 (2)

IX
Jan.-June 87.5 (68)
July-Dec. 67.0 (1)

X - XIiI 90.2 (19)
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