RESTRICTED

INTERNATIONAL COMMISSION FOR THE NORTHWEST ATLANTIC FISHERIES

Research Document No, 56

Serial No. 1522
(D.c. 4)

ANNUAL MEETING - JUNE 1965

Some Preliminary Results of Danish Cod Tageing Experiments in
Greenland Waters in the Years 1946-63.

by Sv.Aa. Horsted
(Gronlands Fiskeriundersegelser, Charlottenlund, Denmark)

Danishpre-war cod tagging experiments in Greenland waters have been reported

in details by Hansen, Jensen and Tdning (1935) and by Hansen (1949). The post-war

tagging experiments have been reported in tabular form by Hansen in most of the
annual reports to ICES and ICNAF geries, A detailed analysis of the post-war tag-
g€ing experiments has, however, not yet been presented. One of the reasons for
this is the very great material. In the years 1946-63 altogether 58976 cod were
tagged. Per May 1, 1965 as many as 8933 recaptures have been reported.

This big material is filed on punch-cards (punched at the edge for manual
sorting). The material, however, is so great, that the most easy way of handling
it, is to transfer the recaptures to IBM cards. This is likely to be done within
a year. A detailed analysis at the present stage is therefore partly waste of
time, and the material is set up here only to meet the recommendation of Panel 1
(Ann. Proceedings Vol.l4, p. 22), that results of cod tegging in the (reenland
ared... be submitted... for assessment of the magnitude of interchange of cod
stocks between Subarea 1 and East Greenland and Iceland.

It is, however, most essential to be aware, that the tagging material cannot
be used for such assessments as it stands. Two major points must be taken into
account here, namely

1. The non-returning of recaptures.

2+ The changing fishing intensity in variocus areas.

Re. 1. A more detailed study of the Danish tagging experiments shows, that
there is a big difference in recovering and reporting rate between gears
and between nations. It is absolutely necessary’to know the magnitude of
this error when tagging experiments are used to study migration and mort-
ality. The problem is dealt with in Document No.3 >(this meeting).

Re, 2, Tagging experiments as they stand uncorrected may very well give
some ideas of the migration patterns of fish. But when tagging exper-
.iments are used-as is the case here - to assess smaller changes in the
migration (interchange) between areas, then it is necessary to know the
proper changes in fishing intensity (the chance of & tagged fish to be
caught is equal to F and F = ¢f). A higher {or lower) percentage of
recaptures at Iceland in some years therefore not necessarily indicates
a greater (or smaller) migration of cod from Greenland to Iceland. It
may as well be a result of higher f{ishing intensity at Iceland perhaps

combined with a better recovering and reporting rate from the fishermen.
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Tagging experiments themselves may indicate changes in fishing
intensity, but in order to see whether a change in recapture percent
. CEIAE ety K
in an areayis due to change in migration or to change in fishing
intensity (or both) it is necessary to estimate either the migration
or the fishing intensity by other means. For the Weat Greenland area
the fishing intensity has been estimated separately (Doc.No. this
meeting). It is hoped that German and Icelandic experiments will give’
an idea of changing in fishing intensity at Bast Greenland and JIceland.
Before such changes are known it is impossible to use the West Green-
land tagging experiments for estimating smaller changes in the inter-

change of cod between West Greenland, East Greenland and Iceland.

It should be mentiﬁned here that other factors than tagging experiments
may be used to ?ﬁf%ﬂﬁﬁe interchange between stocka. Among such factors ehenges
4in- age frequenciesyvmay be the most relevant in the Greenland-Iceland case.

As the results of different nations' tagging experiments are likely to be
dealt with by a smaller working group at the 1965 ICNAF meeting the Danish
experiments are given here in tabular form with minor remarks only and without F”“L
conclusions about the interchange between West Greenland, Fast Greenland and
Jceland.

Table 1 gives a review of the material specified on areas and size of
tagged cod. Cod smaller than 50 cm have generally been tagged with Lea tags
or smaller plastic tags (nocathene) fixed in front of the dorsal fin, while
cod”éﬁZ;Q"ES’cm have been tagged mainly by Petersen discs fixed in the gill
cover or in more recent years in front of the dorsal fin. There is a rather
big difference in the recovery between these tags (various contributions in
ICNAF Spec.Publ. 4 : McCracken (16), Nielsen (2), Templeman (45),and RBitk (3%}
Templeman and Pitt (47), Williams(25), Wise (17)) and the experiments are

Seectlee ¥ Eitinys
therefore as far as possible grouped in experiments on small cod (belew 50 cm)

and experiments on big cod (EﬁEJ:“Eb cm).

As the interchange of cod stocks between Greemland and Jceland is an
interchange of big cod, the greatest interest here is connected to the tagging
experiments on codtzggézégb om. Furthermore the interchange is believed to
take place mainly between offshore stocks. In the first tables (Tables 2 - & )
therefore, only experiments on big cod tagged offshore are dealt with. The
figures given in the first columns of these tables are the recaptures actually
reported, while corrected figures have been corrected for the non-returning

rate at Greenland (but not at Jceland) according to the following conversion

fagtors (see Doc. Nos this meeting):
Greenland. All gears 1
Portugal. Dory vessels 1 (in 1962 : 3)
" Trawlers 2 (in 1962 : 3)
Germany. Trawlers 3
Other nations. All gears
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The material from experiments before 1953 is too scarce for this correc-
tion but the conversion factors in these experiments are most likely to be
greater than the factors given ahove.

The recaptures from Iceland waters are as mentioned not corrected here.
Their conversion factors may be 3 (Germany) and 5 (other nations) but the local
Icelandic fishing fleet may very well have a better recovering rate (line and
net fishing) and reporting rate (frequent landings) than the Icelandic trawlers
operating in Greenland watersg. It is hoped that tagging experiments at Iceland
wi:ll give an idea of the non~-returning rate in Iceland waters.

Divisions 1A and 1B are combined. By far most of the cod tagged here have
been tagged in 1B. Among those tagged in 1A by far the greatest part is tagged
at localities close to the border between 1A and 1B.

As can be seen from Tables 1, 5 and 6 the offshore tagging in Divisions
1E and 1F and off Bast Greenland is rather poor. As to Division 1F the tagging
experiments in coastal walters could parhaps be regarded as representing off-
shore tagging because the Nanortalik Bank goes very close to the shore where
the greatest part of tags in LF have been released.

While the offshore area is well defined (here as waters outside the 3 n.miles
limit) it is in some cases difficult to say whether an inshore locality is in
coastal waters or in a fjord. Coastal water experiments in this paper are all
experiments on localities from where the passage out to offshore area is short
and free of narrow or shallow passages. Tagging experiments on such localities
are also of interesit here, but tagging experiments in (jords are not dealt
with, because the fjord experiments are generally quite different from offshore
and coastal experiments, partly due to local stock phenomenons and partly due
to Greenlanders' pound net fishery mf which often taken .plaee a substantial
part (up to 1/3) of the tagged fish.

The coastal water tagging experiments are given in Tablea T7-12. Here again
Divisions 1A and 1B are combined and only cod bigger than 50 cm when tagged
are regarded,

The material given in Tables 2-12 covers 39,856 {or 2/3) of the post war
releases,

Table 13 summarizes the reports from Iceland waterd given as per cent of
releases, This table apparently shows no major changes in the rate of
migration to Iceland from West Greenland beiween years in the period 1946-63
(provided that fishing intensity and returning rate in Iceland waters do not
change congiderably between years). The table also compares the figures from
the period 1946-63 with the figures from 1924-39 extracted from Table 27 in
Hansen (l.c.). The zones used by Hansen fairly well corresponds with the
ICKAY divisions and the cod tagged in the pre-war period are nearly all
bigger than 50 cm,

Hansen's figures are all bigger than the corresponding figures from
1946-63, except for the Bast Greenland experiments. The differences between
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the West Greenlanﬂ flgurea are, however, not great. Hansen's figunes for East
Greenland tagging is roughly about 1/3 of the post-war figures. One could
perhaps say, that the interchange between the East Creenland cod stock (at
Angmagssalik) and the Iceland stock is likely not to have changed very much
and at any rate not so much as the interchange between West Greenland and
Icelandégﬁga?ga If this theory holds then - perhaps -~ the figures from East
Greenlandrsuggest that the fishing intensity at Iceland in post-war period

is about 3 times the pre-war intensity (provided returning rate is unchanged).
Before this problem about chunges in fishing intensity (and returning rate)
at Iceland is solved it is impossible to compare the pre-war figures with the
post-war figures.

In order to see the difference in time between tagging release st West
Greenland and recaplure at Iceland Table 14 gives the figures for tagging
experiments in coastal waters of Divieion 1F (figures from other divisions
are too small to be of greater interest here). The size or age of cod ought
to be regarded here, but this is not done at the present stage of the analyses.
The major part of recaptures at Iceland is generally caught 3 years after
release in Division 1F.

Table 15 finally shows the reports from East Greenland., There is absolutely
no doubt about an inorease in fishing intensity in recent years (Meyer, 1964).
The oorrected figures in brackets are of course more or less reliable. Any

comparisons between years are impossible at the present stage.
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Table 5. Tagzing in Division 1 E and 1 F., Offshore area. Cod bigger than 50 ecm when tagged.
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Table 6. Tagging at East Greenland. Offshore area. Cod bigger than 50 cm when tagged

-17 -

o ~ M- QO
LI . @ a * ¢ g @
0 ~ O QN < t&-O\O\D
™y
\ﬁ?.. g"
-
m R T
40 ~ OOND O Q0000
;‘ L] - [ 3 . L ] - . L [ ] L ]
URE O o @O Q QIO O
4R £ — w Q t— o
o 1] ~ r~
o ki
H
A — —
e — MNO O - QOQwNO W
o a} o} [3V] St
-+ —
2
48]
n mMOQo~ O O OoN
tn ¢ ° * » a ¢« s 2 s @
mg@ COMOwW}| OO ©
AEEE
w .
N 00 00O oOooCc0QoOoQ
FI L] L] * . L ] e ] - L L L
0O OO O 0000
[= o o] LN N o
WLG @ —~ —~
Q K
'g —~ O <O o NNO <
45 o~ o
o
Bl
(o]
] [}
=
N PRSI U
R ¢ ' -
A " (8]
o g€
s e talEIEE R S S e b ]
: 4 ~ [}
I}
A o
8] i S I _ S R Y N
L. U [T o [aY]
©
"I(‘J. aa]
@ .
Y [ N P —_ ] - — e e e B
(] ’ﬂ-' — r— N o
& 2
el (N
K
A BT}
ol g Y U SV A
]
] ~ — (] [}
13 ~ — —~
3]
43
‘_‘.‘ —— e e . ——— e ——— et g e ol - o o e 1 e - — - —
of
3} o (o] o
a
=
T
1]
o
[ HH bart S bed o 't
e I,;; ] [ = E‘-'q L’a
Beowy LI i LI — + . 1 . o -—j v (2o L ~
o o e £ ¢ v o £t » w08 f4 F1o+ e (G [ T L Fe f4 o & o fH H e s
o th o al 42 cho oo e o) & I Sl B B e o3 [ B B I
@ a 0D &0 « o O s« 0O P B &) « 2 0 & 0O s * O = O . s Y v O
e B O B = P OB o O B =03 O B4 MO B = - O
frg
Lo
£ 8 u o
FEY) O o
3w o™
P oA
k4 o =
d O O
[ a3} =2
tai -4 —t

B4



-18 -

T ¥ = :
9*z8 666 | Ly {Lsh 866 |9z lo 2 € ¢ '€ €T 0 “o07
8°1 T2 AHW T g*f 1 T e
8°1 T°¢ (T |* T g°¢ 1 T , _ cmor LS 1 GG6T
g°8 9°o1 ¢ lg'1 | 8°¢ 1 T ine
g*ol  [T°¢8 of if*oy | ¥ege €2 z z ¥ € 2T s are
[ - - i - — e _—— I S
G*og joro0oT 9T IG°*TI | ©°*o0T 6 {0 0 0 0 g L 0 TTAOT ;
0°Q ©°0 (0) 0 ©°0 o ¢ NorE e i ,
00 00 (0} ®©*0 0°0 0 »vor |8l i €GET
00 10°0 g 00 0*0 0 ; T
G0 000 - 0o*00 ' rint oy
mw g w;iith*mmsl,m 1T T 6 ) o g _h w ll.u i
- , - f - grogl otcor | o6 O ¥ Vv ¥ T €T ¢ VI . TRa0 .
| 0*0 0*0 0 p : : ¥R ouen i :
: 0*0 0°0 0 ; ” “ : «oaT i 682 | 2661
i o' o0 0 : ! " : cznce
i g*oz | o007 0§ ¥ Yy ot T €T | Pt cznvp
- - - Gt | ocoof T 0 0 0 0 o .1 0 1230
i 0‘0 °*0 0 . ‘ m m ; . LR
: 0°0 0°0 0 ; . ” w ; - “yoi | 22 6761
_ c*0 e*0 0 . . “ _ ~xyca
. w f g 0*00T 1 d : 1 Carve
mvl P - - 2*§ 0°00T £ 0 T 0 0 .2 .0 © 0 TEAG],
o0 o' 0 m : wiorgen
| 0°0 ©°0 0 _ 8¢ 8Y6T
W 0°Q 0°0 0 : .
m A A 0°00T £ T _ 2 .
- | = - abeT 0*00T Z 0 /0 0 0 2 0 0 TTas I
°*Q0 § °°0 } 0 | m | . FERREES
| o0 | o0 i 0 | 1ol 9PT 1 LPET
M . 10°0 . ©°0 | 0 TIntE
m j LA ] o*o0T | 2 _ 4 PInc
! ‘ i L |
BTG srgndey  TEI0S) efan ts Jm asow i i
ot . - i .. o - !
, - - R TooET e T < : T N : :
LERLLILOL ! ; i - ] | : “
: : FITEE ey i n P TAZEma ol
L _ R o H SELTE SWEL STTUL RO LT onegradiisd Frractoer | asaTay | +EA

=

.h@nmﬁnmmhu 159M MWOIJ POUINLSI IIDM

(LG6T moxy) esayy Jo g °peffes azem suomroads [ puw L ¢J ‘T €9 pu® LG ‘TG foGHT saeaf eyj ul)
*pefe) uoym WO O UBU] Ja8FTq PO) *BAIB [BISEBO) °d T PUT Y T SUOTETATT UT SutISeg *l 8TqBL

B5s



4

Table 7 contimued

-19~

~ 0 0 0~
L ] L] -» - .
m o OO0 w
f,\i)
1
4
o T N - — [P N —
-+ 00 0O0O0
ey iy [ I
w0 00O 0O O
L5 £ o o
w W [ —l
oAl f‘
e
a
,
e po 2 O Qm
Rl
]
it
o ™ L = M = *
i3] * o s
. '{‘ mOoOoOow
Wt
1 4>
- T"
1 QO 0O 0
M~ e & & + 2
Q 0 O00QOC0
Oy < [}
WG4 o —~ i
O 1
]
—~
i NO OO N
42 ~ ~
O
Feq
o |
et {
e |
k1 g™ o o o R
a I
+? (o]
Yy iy Rl
o AU - .-
£ e
t] iy
5]
™
X1 . - a
[y (=]
! M
e
{1!
i - - - - = S - -
W4 t!i'
kS un N
el
bgonp
a b b
a AU S . . S
'[J !)
i — t~
[ Lo
¥y THTTr e e - - - - - - - -
4] -
Q) O o
&
it
'(.'3 ——
@
:.L. L ba) [ e v bt
0 i i s e = £~
[ PR ] - . e LI ) -~ . - ,..j - . —~ . . r P Y |
a o LI TR By by % v [ S T 4 T o5y ¢ e fr T4 e won)
O [ IR [N SR - [ & Bt A T o W & I I R S [ I e B B R
w s 0 =0 .« e 3 D * o 1) a0 + & 0 o« O ¢ st e QO + e O e O
e b N I e Y -] A S B R S I ot L ¥ PR LS e Iy o R I T e B I = TS I R I
oy
[ ] <
,-? :.u) Y+
1 M
:_;j Ll?
5 oA
] O
Rl ™
a o
b -

B6




-20-

B 7

1°9¢€ o*00l [ GIT P*6T | 0°coT 29 -~ 1 ﬁwﬁ ' B¢ € T230]
€0 6°0 Mﬁu E°0 | 97T 1 w | T | N =0
0°0 he 0) bp*o 0*0 o] “ | _ " | *10I | 61E T96T
671 2*6 9 b0 |zt Z m “ Tt ihdct
6°€€ | 6°€t6 |8oT Ever | 2766 64 “ Looer le 157
€°€€  |otooT |t  fege [otoor | ¥ 0o o lo ¥ |o 2104
0*0 0*0 0 D*0 0*0 0 : ! m _ w mot=rn
0°0 00 0 Pp0 |o%0 0 m ! ! _ ! "9 | 2T 6G6T
0°0 o0 0 o 0°0 0 , : _ : ! rI0tT
ge€e  [o*00oT | ¥  E°ff | ocot 4 _ | | v cagtm
2*gf |o*ooT | ooz Gfog | otoor | Lot s isT sz ab 9 12103
9°0 ¢*1  H{(€) beo | ez € T A M ﬁ 'y
€°1 g ¢ (L) Ek°t ¢*9 L : ‘e € 2 m *191 | 22§ LG6T
T°1 ot 9 1Ado] 6*1 Z _ T T TIney
g°ce loz6 | ¥BT E'eT ! e°8e 56 S ST T2 jo¥ 9 "I
' f y i I
- - - R°IT | o*c0T | VT 0 1 ¥ oot . 4 B30
L*0 00 0 | b1 SR
0*0 00 0 : *I°0T § G2t 2661
b0 0°Q 0 M C ! *I9cw
2*TIT | o°o0T b1 MH “q £ | 14 tIntm
- - - P*o0T | 0°00T T ; 0 0 P T 0 0 T230]
o | 0% 0 | _ ! pGARERTY
*0T | ©%00T T ! : i ” ! *13I | o1 TG6T
b0 | 0%0 0 . w _ _ _ ELLT
00 0*0 0 | M _ m | tIntm
- - - R'9T { otooT | ¢ : € 2t Mmﬁ P8 Te30,
00 o0 0 w | “ M i NE *eTQ
G0 | 672 T M T ! m _ "IoT | oT2 | 966T
0 | °°0 0 w “ ﬁ _ m CI5tE
L*GT | T°L6 33 : ¢ iz L€ mmﬁ 8 *InT M
efey ggxodsx  T2iCil gfvy (s130d8a 830w
o % Jo Jo |Tesogp | WM o0 G ¥ £ 4 T o
TEL08IInn o, of
~ » Sut3fes 13 78832, .
a237e Jued IuDpuaTEo uT painadeoay caangdecay | zeqamy <eBL
‘padfe] uaym wWo of UBY3} I25FTq po) *®ATe TEASERO) °*H T UWOTSTAT] UT Surddeg *Q 21498}



-21-

€°lt1  Jovoor T*9T | ©0°001 | g2 | : te o TI T30,
9°0 £+ 9°0 | 9°¢ 1 % i | | cae0
o*0 *0 0"0 0*0 0 ! _ m : s107 | VLI 9G6T
©*0 *0 o*g | 00 0 _, | ! *ap°q
1*9T  |L*96 G*ST| ¥v°96 | L2 “ | g | r1gt
g*z¥  |To0o01 L*lz | o*oor | €L - : LT | of Tes0L
T°1 Lz T | T £ | | P e ety
T°1 L2 1 v € I “ T | o107 | €92 GGET
1 L2 0 LA T | i T TIntg
2*6f  |0°26 1°6z | ¥*06 | 99 4 | €1 | 62 ca5ey
g*le *00T gz} o®ool | L¥ T m P YT ) oz 12403
¢*0 ‘1 6*0 12 T 1 m _ : | cgg
0°0 0 0*0 0°*0 0 ; i _ w *1oT | Y61 vset
0*Q "0 o*0 | ©°0 0 m ! i ﬁ el
€Lz *86 L*tz | 6°L6 o¥ “ P YT | oz caze
- 8"¢ 0*007 | ¢ 0 P Tea07
6°T £ et 1 | | ! A1 B0
0*0 00 0 : , " *101 | 2§ 661
©*0 1 ©°°0 0 | | | 157
g*¢ L*99 Z m “ | T “xnem
= G*lT} o°®o00T ; G9 i PLT 9T 1220%
0°0 00 0 i i _ “ X3 TetQ
£ec 61 T m A | | etor | 2lE ghét
°*0 | ©°0 0 m M _ : N
2*Ll1] 6°86 Yo _ | AT m 9T “xnm
! i | !
- 1°21| o000t | L | “ lz | ¢ Te10
0*0 0*0 0 M ‘ ] | ! i ‘20
o*0 o°Q 0 : : " ,. ,h w *1o7 | 89 143
o0 | ovQ 0 : : ! A s zheg
T°21! o*ooT | L | e | € *EDTA
cacde sfeqylsazodaa
% Io Jo |Te30y z 1
peise % % Sutfses 3% paiizy
real IRTUSTES UL ..Om.HH...u..nH.m.uUmuw ﬁcwh.ﬁ...w.uomomm Jeown) S
*- T%eq uaym mo 0C urByl ISZBTq POy "EBAIE ~-3SBO) (I T UOTSTAT(J UT Sutdfe[] *6 oTa®Ry



-22-

9°GG | 6°66 19¢ B*vec | o*oor | T9T jo |- |- - igfF joor | €1 TE10%
9°0 1°1 Mvw 50 g*e 14 : 14 ¥ <u*Q
¢*0 8°0 €) k*o 6°1 € _ 4 T *ToT | ©°49 296T
T°€ 66 0z $°0 L€ 9 i 4 4 *15%d
7* 16 G*26 ¥EE Beee 6°T6 8yt m 2t £6 €1 O
pecz |ovoor | oz1 K6 otooT [ T6 |o |- |- ‘g 61 og g 1250
o*0 0°0 (0) p*o 00 0 m _ u N *?°0
0*0 0°0 (o) P*o 0°0 0 _ *to1 | €16 96T
0°0 g (0) pro 00 0 _ rIntd
yege 0*00T °zZT 66 0*00T | TG i 8 6T mom 8 ~Ipen
T*L¥ |o*oor | Tlz foz | ovooT | LIT |2 |- vy |1e l9z |og b1 T730(,
0*Q 0°0 0) b0 00 0 ¥N °®°*0
6°0 81 me 60 £y g T T IT T T 191 | 9.4 0961
1 o*f 8 K°0 L1 2 T T *Invg
g vy | 2°¢6 858 {I*6T | ©o°¥6 | oIT | T 'z oz 6z 8 V1 “I9*H
o*fg {o%ooT | zoTp*tz | T'c0T | S€ o o 0 ‘z ‘fT |61 1 o120
0°0 00 MoV 3¢} 0°0 0 ¥ °E®*O
°°0 0*1 1) B0 6*2 T T *1e1 | 291 6G6T
TI°€ 6t S 80 62 T * T *In*y
€° 66 1°V6 96 oz g*v6 | €t | |2 ;2T 8T 1 sIn*
’ { | i
Lecg 0007 OfT K61 6°66 TL o ¥ o 2T 16T 23 9 TB20]
00 °°0 (0) Ppeo 0°0 0 _ M ! W *eeQ
I 8¢ (8) W't o*) g _ Hm | 2 | T s1a7 | Gof 8G6T
A 2*9 g8 £°0 g°z Z T ! ! T exntg
1v2€ 0*0f LIT g lt T°06 Y9 3 | 0T €T 2€ 9 *Igt
o6z | o*oot L6 p*BI 6°66 | ©09 T 1 9 ¥ 6T |of € 1210,
°*0 , | ©°0 (0) Pp-o 0*0 0 | ! | X TE0
9°0 1°2 (z) 1°0 €e¢ 2 | A | *1oI | PEE 1661
voe 2*8 g B0 €€ g T ; T AL
09z Le68 lg 89T | €°¢6 | 95 1T | ¥ {\mw |1 jot € *IDTM
sSes e4Ipdex TRACT; £fes jsagoded sIom
of < Jo Jo fTejer i ¥U o § ¥ £ 2 T 0
reLUsIICT of o _
-~ ~ ZuUtllesy 42 padfus zmal
xe1r® Jeel IzpwaTmo Ut peanadenay psInadessy § I90TNY

II

"PBTUTIUOD § 3TqE]

B9



-23-

T®30%
N *T°0
*1oT
szn°y
*19°m

T®30%
AN *8°0
* 1o
capeg
*IDTH

Te30g
BN =0
{01

- “.O.m
*In*H

Te30]
N =0
*1oI
*z5°g
<1

1B30%
X "2
*1o1

‘IR

L] Hw.m

1 d=19
0°0
' 1
9°¢
£ 62

o*00T Ge
|G
oy T
0*21 £
o*¥g 1¢

£ree

0~ ~0O

O~

T®30%
i *e*0
*1°1
‘I3t
.“w.3

£8

€961

887g sjaodsa TT10%

%

%

peLo8IION

e4J0d8I

Jo
%

=30y,

sJom
o6 ¥ ¢ Z T o

FuTlse
Is1J8 J8ef IvpuaTso Ul parsnadsosy

LR
paamsdeoay

psEIey
Jaquny

Tes]

1TI

PaTIT4UOD 6 STQBJ

B 10



~24-

Teso7,
3N e’
‘101
‘Ipg
*Ip* M
Te30g
AN ®°Q
‘191
"Ity
*IDTH
6*9€ 6" 66 ¢tT |1°TI{ o°*ooT | of 0 - |- - - Bt 4 Tovog
0*Q 6°Q {0) 0*Q 0°Q 0 Y4 "B
8*0 z2°e i €) B*0 ) € € *1a7 | 86GE 96T
e L*z2ze of AR ooz |8 8 *aney
L* iz 0°G) 66 °8 Gzl |-62 L2 2 *Inep
€°6€ jotoor | €PT jGovT| ovoor | €6 o |- -t Sz €z | ¥ TEt0]
£*0 L*0 MHV €0 6°1 T I XN *=Q
Py AR 9T) V¥ geog 9T T ot S s1o1 § P9f 2961
¢*9 VeGT 22 9°1 €11 9 14 4 “Igeq
982 L*zl 7oT le*g 9°9¢ of TT GT ¥ sInep
- - goT} o%oor | ¢ 0 0 0 0 0 13 0 8300
G0 00 0 XI ‘=g
0*0 0*Q 0 101 | 62 €G6T
o0 oD 0 *ageg
£*oT} o®ooT | ¢ £ *Inep
- - 9°8  ovooT | 1T |t o 0 It € 2 ¥ 12707
8°0 T°6 1 T XY ceep
£*2 £+ lz 3 T 4 ‘107 | 821 TS6T
o0 oids) 0 sigew
G*g g°tg L T bA 14 *InvH
sfey gizodex Teiop! es 2 tsrxodax aIow i
% m . o Jo [Teaop b 3 a0 ¢ € Z 1 0
PR Ay Tl
pospazIoe ” s . SuSies . 23 PogSEy
I237® Jeel IspuasTes ut peanadwosy peanadessy | Tagumy T831

*peFfe) usyn wo of uryq I1983Tq pon *moxe (B4SBO) °*H T UOTSTATQ UT SurSfej ‘0T 2Tq®)y,

Bll



25—

*3u0d f

- - B*e 0°00T | B80T T 13 o1 Te £e gt Y1 ™07
20 6°1 2 T T IH *9w°0
0*2 1°€2 T 2 ¥ 9 L 9 s1o1 | L221 | 2sét
o*Q 0% 0 cIg°y
9*g o*Cl |18 1 1 9 14 1 og ¥t 10 M

- - G*g o*ooT 1 68 T 2T |6 2T €1 133 6 Te10%
¥°0 Gy 4 T 1 A XH *®8°0
€°e o*lz 14 9 5 9 13 ¥ *19I { oboT | TG6T
0°0 0°0 0 . *IptE
g*s G*89 19 9 L4 S 8 62 6 “IHM

- - Ll*9T |} o*ooT | 68 0 € [ o1 €T L4 g2 TEIDE
2*0 "1 T 1 AN *3°Q
1°c A4S 11 9 T 2 Z *1o1 { 2t& 661
o°0 2°0 0 *IDTE
V1| G°98 Ll 11 & 6 1 £z 92 N

- - 2*T1 | o*o0T } go1 O 4 g €T oz ot 14 0L
°*0 0*Q 0 IK *2*Q
V0 8°¢ 4 T 1 z *1s1 | VV6 b6t
o*0 0*0 0 *IDTE
g*oT | 2°96 rAh 4 S 21 61 et 92 *ID*M

- 1 - j1°11] o000l | 6Y o o T €T | 6 9T | o1 1m0
0°0 o0 0 IE *2°D
Lo 19 £ 4 1 ‘101 | ot L6t
o0 oD 0 s 1n*g
G*o1 | 6°¢6 9t T 1T 8 91 o1 TN A

- - o*l 0°00T | 91T 0 T 14 g 13 £ 4] TE40 T
o*Q o*0 0 ¥R *e*Q
L1 0°G2 14 [ T T *1°I | 622 9P61
°*0 0*0 8] “In*q :
Al 0°GlL 21 T Z 14 € 2 cIp°M

e2es #yIodex TEIOL} cPey jgyxoded sIOW

% 30 Jo |Teso3 | 34 0§ ¥ € z T 0
i pespoeIIOD ﬁ m Suioger - pesSTey
IesJe Jeel TepueTsD> Wi peInsdmosy wengdecey | zaqEny Twal
palds IoyAa wWo of ueyl x2F5Tq pon *ELIB TEY } °4 T UOTSTATIQ UT JutdFe] *TIT @2149r

B12



-26-

*3uwoa /

pe6z | o*oot |29T [c*z1 | 0001 | g9 T 9 2T (vt |z s I830%
20 g0 (1) 2*0 61 T _ T IN *®°0
2*2 L [21) je'z 9* L1 A T ' ¥ T 2 =1ay | €66 6S6T
1°6 € LT |s2 AR 8°1T 8 ¥ T T 14 *I9°m
6°12 L*vL |12t |G°*8 T°69 Ly L A oz 8 cIn*m
o*lt | o*oor jgle |L°GT{ o*oor | 9TT 12T ot FAY 62 ¢z 8 TR0
0°0 00 wov 00 | o°0 0 ! _ IN *e*Q
vee 2*6 [S2) vt | 9°1e | G2 9 K] L Lo 101 | LEL | 8461
9°¢ I°6T |TF 8*T rAR N €1 2 1 S 14 T *Inem
o*gz | L*GL [90z fg*o1| 2°l9 | el v ly loz ;8T |tz i@ apem
0G2 6*66 (€L jo*zr| ocoo1 | Gf € T L ¥ Lt 4 TRYC]
L0 L2 MNW L0 LS Z _ ~ | T N *E*Q
T°€ €°2T K6 T°€ | L6z } 6 € T 1€ T T "1o1 | 26T | LS6T
L1 8°9 |6 €07 62 1 ! _ N S ‘19
G*6T 1°8L |} 1S 6°L L=G9 €2 Y m c 8T 2 s Inspm
—_ !
0°gT | ©%00T |€IT |T°6 | ©'00l | 85 L |8 ot ;¥T 6T ¢ 10
20 60 MHW 20 | LT 1 m w m m : q WoCeto
€1 L (8 €°T | 8*€T | 8 S 20NN S S M ‘101 | T€9 | 9661
%0 0*0 0 o°Q 0*0 0 ! : m : _ cIneg
G*91 o0*z6 | o1 |l*L c* 8 34 mm ‘e h 6 ¥t (6t |¢€ cxa°y
- 1 , y T
G*9T | 0%00T [ €61 |[g*0T| o*oo1 | oot PToIT f9t i ve lee |9 Te10]
0 | 9°2 M¢v o | o ¥ : T FT 01 YN *E*Q
6°2 9°L1 (le) l6%z | o°lz | Iz T T A s A ‘101 | 626 | ¥S6T
0*T 66 6 £°0 o*¢ € M I ; 2 | _ cInvy
rA A 6°€L | €TT jT1*l 0°g9 99 12T 9 4 S} T 9 sxnep
T*IT | o*ooT | 1€ |8°9 | 6°66 | 61 T it e ¥ ot | o TRLCT,
¥°0 A AHW ¥*0 2°G T | m _ : T X *e'n
T°1 L6 [(€ T°1 8°GT £ m ! ! 2 T “1o1 | T82 | €661
T°2 61 |9 Lo | Gwo1 } 2 ! ; L2 *19°3
6L L*lg |12 }9°¥v | t°s9 | €1 T T T M ¢ 8 O
s¥eg saaedes TBIC]|sSes lsnacdsaz 80w
°f 2 h{e jo |T=20g | N ¢ & f € z T o)
Daqo2Jaon o o,
-~ ~ EuTl8eq 1B LEFELY
Innie Jeak SEUUaTES uT naanadesa:n fmhﬁpmmomm Isqumy ek
I psuuTinod TT 9TIqB]

B 13



-27 -

*mw> 0§ uweys za83t1q

9q 03 peumsaxd jnq PeINSEAW 30U pod (X

u 19303
_ IN *B°0
M _ *101
m _ c.H.Utm
" m sIgen
| ! M
| M 1830
| m ! AN *=*D
X : ! *1o7
L M | ‘I0°F
“ m % | *IDH
¥ |
9°82 o®*ooT | VT *IT | o*ooT 8% 0 - m - A- 31 4 Te30(
2°0 L0 T 2°0 IARS 1 _ “ : LT ¥ *®°0
9°0 0°g me 5°0 2°S € _ m € *TIT | LTS £961
LL o*le o [€°2 L*oz A | w _ A S *I0°g
I*0z | €*oL | ¥o1 j1°8 | ¥°zl 2y | | w e 16 "I9tm
z°9¢ | o%ooT | ¥6¢ [g*c1 | o*c0T | 99T o |-~ | - 69 lze gt 12301
LAY o*T ¥) r°o ¥ee 14 i | T | € | H B0
rAd 19 ve) fee S 1 ¥z _ _ LT L _ *ToI | 6801 2961
o*¢ ¥*s €€ o1 9*9 TI | 8 2 1T *I9*q
9*of G g €€C jLleTT | 6°9l 121 m _ £ ol b1 *Int M
Geoz | 00oT | €1z [g*8 | o%oo1 | & |o - - |1 ie |1 g Te301
o°0 0°0 MOV °°0 o*0 0 m m | m MK *®°0
LKA 11T ¢z) ir-e 62 Ge m 10T ' 6 i 9 *1°T | 6fOT 1961
LT ¢*8 8T [9°0 | T°L. 9 “ ez T TIntd
¥ 9T g6l oLt [2°¢ G*€9 14" | ' 8 Lt vz S TInt M
! T ; :
y*92 o*00oT | VIT [|o*f1 | o001 9§ T - | €T ' 6T og 0 TB30%
0°0 o0 |(0) Io*0 | ©°0 0 | m i AN B0
6°¢ 6°¥T | (L1) |6°€ | ¥rof LT i L o9 e | *T2T | 2¢v (x 0961
1°2 6°L 6 L0 ¥*s 13 ; ‘T e _ tIptd
yeoz e*LL | 88 |E*8 | €*¥9 9¢ T m T & A TEDTH
s%eq slzodsx 1¥100| e8eq |sa30csT 8.I0T
ol % 36 Jo pTeIOL | MM a0 ¢ € 4 T 0
pasocexioo o o/ SuIsgeq e padszs .
Jasje Jeef JIBTUOTEO UT paInadenay paardesax | zogamy TEIA
{ .
III paTmTiuUce 1T 21qBJ.

Bl4g



-28-

T=30L
AN *v*0
*101
.-M.G.m
'.H.UtB
18307
AN *E*0
*191
*19°d
*IDM
G*¥1 o*ooT | ¥¥ |6°6 o*ooT |of 0 - - 9 A Al 0 B30}
00 00 MoV 0°0 o*0 0 AR *B*0
9*L €28 €2) Io°l L°gl €2 4 o1 6 *1oT | Yot | 1961
6°9 e Ly Lt t £*ee L 2 4 € cx9%g
0*0 0°0 (0) (ec0 0°0 0 sanep
rARA gtooT | og |L*] 0*00T | 0§ 0 0 Z L L T¢ € TB230g
¢*0 gt () [s°0 0*g € 1 2 N *®'0
G £ gegz | (£2) |&°¢ o* 9} €2 T 14 ¥ ¥t *ToT 099 | 6661
ol £ 19 6 16°¢ 0°g¥ €2 £ € 6T 4 193
8*0 £°9 G 2*0 0°g 1 T tIDM
g*og c*0oT | 2E€T {L°TT | 1*00T | ¥L 0 14 L LA G2 12 € TR0
2°0 8*0 MHV 2°0 71 T T I *®°0
IAS) T*LE 6v) |L°L 2°99 37 ¥ S 6 81 €T *107 LE9 | 886T
2°0o1 Z 6V Gg Jo*¢ IAL 4 6T T £ L S £ 199 |
L2 6°2T Lt |8*0 | 8°9 g T 2 2 *Ig°p
67T 6°66 €L l9°6 o*ooT | L¥ T ¢ 1T | IT ¥1 4 0 =307
0°0 0°Q (0) |e*0 0°0 0 AN *B*0
L9 sy L (€€) L9 g*ol €€ 14 6 L 1T Z *1°1 6t t LG6T
A 6° Ly I VA L*le €1 1 T T 14 13 £ Xt F
o°1 89 4 2°0 1°2 T T *InTM
sfrq srxodasz T®ICL| sSeq |sjzodax sJom .
% % Jo Jo fyesor | I 0 6 ¥ 3 z 1 0
po3o81I09 ¥ % Fut8des 1R padlay
J2aI® Jesf Ivpua(eo ul paamidmoey pernsdecay | Taquny Teex

*psFSe] uwous wo 0§ weyl JI95Ftq po) *ESI® TVLSEC) “pUBlUILI) 1EBT 3® Sut83w] *21T °19%L

cl



-29-

(E€6T — 926T)
cll €lez € 1913 06 9v8 099 Ges 6ehT 9¢6 ooyT  sasBa[aI TB30%
€2 o*g | .©%0 6°€ | . 9°6 ¢z 2°1 Gt Lz G*0 T°T ueew/pagudram £E-126T
0602 LI€ gT60T LT 618 68 96l¢| 28ll 86TT| 0609 089 t¥lg seseaTax T®30%
1°9 z'e T°2 | ,°°0 Gz | ,T°T 9*0 6°0.. L0 60 g0 T°0 weaG/pajydten £9-9¥6T
- - 9*0 - 8°0 - x2°'1 90 - ¢*0 x0*0 0°0 £96T
- - 2°c - VAR Y - ¢*0 0°T - - - ©*0 2961
g*lL <16 ez o*0 - - o*Q V1 0*0 €*0 - 00 1961
- I°8 6°¢ - - x ©°0 6°0 t*0 - 0 - £°0 096T
E541 - 2z - - - 9°0 70 «0°0 *T - o0 6661
L*L - A - - - et 6°1 - 6°T - £*0 g8G6T
L*g - "€ - - - 90 12 13 | 60 *x0°0 00 L5661
- - €T - - - o*0 L*0 - 0*Q x0°0 0°p 9G6T
- - - - - - 1T o*Q - G*0 x8°T "0 GGOT
- - 6°c - - x 7T 0*0 0 - §*0 - 00 1213
- - °1 - x°°0 - - T'T - o°T x0°0 T°0 £GHT
- - o2 - - - - L°T o*Qp 6°0 0°*Q L*o 2G6T
- - €2 - £€°2 - x0°0 - x0°0T - x0°0 - T66T
- - - - - - - vee G'0 | x0°*0 x0°0 20 oG6T
- - 1°2 - - - - - - - x0°0 - 6V6T1
- - 0 - - - €0 - - - x°°0 - : gP6T
- - L*0 - - - - - - - o*0 | ,0%0 Lyét
- - JAN - - - .~o.o o*0 - o0 - - ob6T
4E8B00 | 2I0OETTO 35€0D FHOQmMMO 915800 |BI0YETIFO 38802 8IoUsIJO 168800 |9JI0UGSIJO 4S®OD | BIOTYESIJO Iesi
puETUeLIy 3ETRY IT uT ~T oT g1 + VI *ATQ UT PeSSw

*geSESToX 00T WBi] BEa] U0
pessq I8 JSTIILEE,UP YITA PEIBU Sa2INITJ *(6¥61) uesueg wmwoxy ueNesj GE-F26T WoIy ssInITY °pPoSFe) uaym
mo of uriyy X=a828Tq poy) *SaswaITaI JO ﬁ UT SJI8YBM PUBTUSSIH UT pefdey poo Jo SIzjem pusToasl woxy stroday *¢1 aTgBeL

c2



c3

g5 g*¢ o*p - - €961
0*Z2 9*¢T ¥*9 o*0 - 296T
T*¥e g*6 Ll'e 8°S 0°Q 1961
£°6¢ €*2 2°9T 6°¢(T 6°9 096T
9°*12 g*'T 2*. el 8°'1 6G6T
o*p¢ ¥*1 8*'9 B89 G*6 8661
Leo¢t € ¥*€ P°€ P°€ 1661
g°2T .2t 2°t 9G6T
062 $G6T
leot €G6T
ooz 2G6T
6*2e 1661
geozg g*f o0°0 6v6T
15 7 I°T TI°2 ©°*0 gb6eT
B*9 G*¥ €2 o*0 o0°0 Lv6T
g*Lt L*8 V*v o0 V'V 9V6T
Sut88ey Jo Iwal

Tesol  $96T €96T 2961 T96T ©96T 6G6T 9661 LG6T 9G6T GGET ¥GET EG6T 266T TS6T OG6T 6961 gv6T Ly6étr @2Imnjdmoax Jo IBS]

*paf3ey uwsYm WO of uweyy IsFFTq POD
*8288BaTaI JO oo\o uT mdmnm TE96B09) 4 T UOTSTATQ WT peS8e] pPOO JO SJ94BM PUBTES] moxy sjIodey *$T STABL




-a1-

ogoz LTt BT60T LT 6L8 68 96.L¢ Z8ll 86TI 0606 9t6 ig.w EBEEIYAI TBl0%
(1°8) R 8T) 1 (L°T)  (o*0) | (6°S) (o*0) | (6*1) (2*'1) |(e"1) (5° 0) | (6*0) {(z°o €9-9¥6T
o*g £°9 G*o L2t 9°1 20 ¥eo v*0 €0 2*0 1*0 TBSN PR3UTTSA
- - Wl - | (re) - (9tE) (2TE) | - (etf) [(0*0) (o°0)
- - £z - 2z -~ &1 Lo - 60" | 00 o%0 €961
- - (o°€) - (0*9) - (t:€)  (0o°2) - - ; (6°1)
- - onm - WGH - m O .Poo . - - MUO Nmm.ﬁ
(6°9) (€°L2) | (L°1) (o*0) - - (e*0) (€°1) |(6°1) (6°0) - (€°1)
€2 1°6 9°0° 0% - - 0°0 ¥°0 9*0 €0 - 0 196T
- (o) () - - (o) LTy (o) |- (€f0) | - (o%0) 096T
- 00 L0 - - 20 0 €0 - T*0 - 00
Ly - () - - - (1) (2) ((er0) (e0) | - (o%0) .
g€ - y°1 - - - 9°0 = 6°0 | .0*0 "0 - 0*g
(2:01) - (976) - - - @) Gy | - (e0) | - (e%0)
Oom_. - QQH - - - moO mco - O-O - OaO mmm.ﬁ
(2°L) - (L*1) - - - (Pe2)  (9:2) | (1) (8°0) | (e*0) (°o°0)
JAN - £°0 - - - 9°0 9°*0 ¥ro £*0 0°0 0°p 1561
- - °°0) - - - (e*0)  (°-0) - (°-0) [ (e*0) (°°0)
: I RSO O : Do’ eeo | e | o) e 9561
- - - - - : (1) (0%0) | - (e0) | (8°8) (0°0)
- - - - - - o’ oo - o0’ | \e°T 0% 143,
- - 1.(e0T) - - (020} | (e*0}  (o°0) - (L*0) - (c*0) beET
- - £*0 - - 0*0 0°Q °*0 - z*0 - 00
- - (T*2) - - - - (*0) - - (et0)  (o*0)
- - N.OO - KOQO - - OOO - Ooo 4!000 000 mmm.ﬁ
- - o) T - - - - 0*0 o*0 00 °°0 0%0 2461
- - ©*0 - R - Lo - 0 °0 - 00 - - TG6T
- - - - - ) - - o*n o0 L0 20 o' 0G6T
- - ©°0 - - - - - - - «°°0 - 6V6T
- - 0°0 - - - 0°0 - - - L0 - gv6T
- - 0°0 - - - - - - - 00 L0 L6t
- - 00 - - - - L 0 0°0 - 0°0 - - 143
35800 9IOUSIJO; 489V0O SIOYESIZ 15800 SIOUEZFFO| 3EBOD 2I0YSJIO | 15TOD SIOYSIJFO | 4SBOO BIOYSJIO Iga]l
PUBTEISID 4EBF 41 g1 aT T + VT UOTSTAT( wT paffeg

YITA pPIYIBE $8INSTI *818I JuTux
oEYy Is285Tq po) *SBS®BRTRT JO o

UT SIPIBM PUBTUSSIH UT Padfe) POO JO SI2BA PUETUSSIS 15BY woIy sjxoday

*E95ESTSI 0GT UBUL SS9 U0 PAsSwHy oIv ASTI24ER, T8
18I-UOW I0J DPeROSITOO S2INTT] 8Tk £4eXCelc UT ssIndTg *poSsey osga mo og

*GT o198y

ca



