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ABSTRACT

A computer program for convenient storage of tag release/-
recapture data is given. The program provides a facility to
combine yearclasses if releases/recaptures are split into
yearclasses. One estimate of number and three different esti-
mates of survival are printed as output. Tables of release/
recaptures of tags in different years and absolute and relative
tagging densitites together with a table of catch statistics
are also given. The program is interactive and presupposes no
knowledge of programming. ’

1. Introduction

The program is written in NORD-FORTRAN (Anon., 1979) -and is
implemented on a ND-100 computer. '

The wuser must create his own datafiles in the prescribed
manner. Once this is done the program is selfexplaining, and
the results will be printed on the lineprinter.
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The routines used are basically taken from Seber, 1973. One
routine to estimate survival is from Hamre, 1978.

2. The data files

This data file consist of the following record types: A,B,C,D,
E,F and *. One of these characters must be the first character

in a record.

A-type:

This record type occurs only once in the data file as the first
record. It is convenient to have an alpha-numeric stock descrip-
tion here. Upto 39 characters are allowed.

B-type:

This record preceedes all data concerning the actual yearclass
or group. If the given year for a 'yearclass'" is negative it is
not possible to combine with other groups but is taken as a

stand-alone-group.

C-type:

These records are the release history of the actual yearclass.

D-type:

The D-records gives the recapture history of the actual year-

class.

E-type:
These records contains the number screened and the "number
totally catched of the yearclass in each year. The last E-re--

cord of the actual yearclass will either be succeeded by a new
B-record, F-record or by the *-record.
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F-type: }
H

This record is the last record of the file and it is only one

F-record in the file. It contains only the character F. ¥

*-type: H
If an asteriks is in the first column in any record it is
ignored. This recordtype is convenient for spacing and comments

in the datafile. A maximum of 40 characters are allowed.

This file tells us the weight of an individual at different

ages in grams.

3. Warnings when creating the data files

Give the yearclasses in increasing order (1969, 1970 etc.). It
is always supposed by the program that the first year tags were
released into the population, tags were also released into the
oldest age group. If, by accident, this age group was not
present the first year, you must create a C-record for this
yearclass in that year with zero tags released. When a year-
class is recorded one year it must always be recorded by some
figure (might be zero) the following years that recaptures are
done. In the present versions of the program the maximum number
of years that releases or recaptures can be done is 30 years
which should be sufficient for most cases. It is easy to

increase this number.

4. What the program does

The program prints out three tables.

- the table of recaptures. This simply lists the number
of tags released in each year together with a record
of when and how many tags from each release that were
recaptured. The sums of lines and columns in the
array are printed out.



- the table of tagging densities. This table has the
same layout as the above table, but the elements in
the array of tag recaptures is divided by the number
of individuals screened the actual year and multi-
plied by 10°. |

- the table of relative tagging densities. The elements
in this table are computed from the table of tagging
densities by taking the mean in each line and divide
each number in the line by this mean value. |

- the table of catch statistics, gives the number
screened, the total number catched and the ratio
between these two figures for each year of recapture.

- the table of estimates of weight, number and survi-
val, lists for each year estimates of weight, number,
standard error of number and three different estim-
ates of survival. Two estimates of survival are given
with an estimate of their sténdard error.

- A chisquared test statistic is produced for the third
of the three survival estimates. See chapter 5.3.

5. Theory of the computations

5.1 Computations of number with standard error

The estimates of these figures are computed‘accofding to the

formulaes on page 218 in- Seber.

¥

With the great numbers involved in fisheries work, it is easily
seen that the estimate of, Ni, the number of fish in the group,

degenerates to:
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where:
Ri = number of marked individuals released in year i
i=1,2,....,8
ns; = number of individuals screened for tags in year j
m]._j = number of tags released in year i recaptured in year j
jzi
t = the number of years that tags are recaptured

This is the same formula as given in chapter 3.7 in Seber,
1973.

When the first year of recaptures are excluded due to incom-

plete mixing, m,

ii and nsj=. are excluded from (1).

i

NOTE: The figures for R, are adjusted in the program by the
tagging survival at release given interactively by the user for
each year. The figures for nsy must be the number effectively

screened for tags.

The estimate of standard error of Ni should be considered as an
approximate estimate. In general it will be too small because
the Ri‘s are random variables, the ns.'s are random variabies,
the age/length keys used to split tags and catch into different
yearclasses are random variables and there could be incomplete
mixing and wunknown immigration/emigration into/out of the

population.
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This is simply the estimated number Ni multiplied by the weight
at age of the yearclass in year i. It is only possible to use
one weight at age key in the program so differences in growth
patterns between yearclasses are not taken into account.

5.3 The estimates of survial, ¢

The first estimate of survival is given id (2):

i+l m. . (2)

j=1i 1
t

>t

R. - I Mi+1,j
j=i+l

This is the estimate used by Hamre,  1978. It is simply the

ratio between Ni and Ni where the first year of recapture is

+1
excluded for Ni using (1). Standard error of this estimate is

not given.

The second estimate of survival with standard error is the
method given on page 218 in Seber. The third estimate of
survival, with standard error is the method given in chapter
5.4.1 in Seber.

6. Relative tagging densities

Relative tagging densities is a convenient tool if you want to
check if there is some trends in the recapture data. The
reiative' tagging density 1is taken as the tagging .densiﬁy
divided by the mean tagging density for all years of recapture
for the actual release. If the assumptions of the underlying
statistical model for the Petersen method is true, these
figures should vary randomly around the value 1 for each



release. If their values shows a decreasing or increasing trend
over the years of recapture, you have one or more of these

reasons:

- Different mortality for tagged and untagged
individuals

- Relaxed recruitment to the fishery of tagged
individuals

- A trend in effectivity over years when screening

catch for tags

- Immigration into the population

Incomplete mixing phenomenas

7. Delayed recruitment to the fishery

If some measure is provided by a method to say whether a young
tagged individual of age K is recruited later to the fishery
than an untagged of the same age, then the ratio between their
recruitment rates is fed into the program. The prdgram adjusts
the number screened at each age with these ratios.

8. Combination of yearclasses

The combination of yearclasses is done by summing their adjusted
Ri's, adjusted nsj's and mij's. The methods given above are
then used on these arrays. : ' .

The estimates of weight in tons is different than above. Each
year gets a weighted mean of the weights of the yearclasses

included that year:
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ZNi(y)-wa(k)

y=42 (3)
Vi =T m
iN; (y)
y=1%

W, = weight of an individual in year i
Ni(y) = estimated number of yearclass y in year i
wa(k) = weight -of an individual with age k, k=i-y
y = 8,8+, 24+2,...,m = yearclasses to be included in the

calculation
If for some reason an estimate of number of a yearclass does
not exist one year, even if the yearclass is present in the

population the W will be biased.

References

ANON. 1979. NORD-10 Fortran system  reference manual. Norsk
Data A/S. Lindeberg gard. Norway.

HAMRE, J. 1978. Biology, exploitation and management of the
north-east atlantic mackerel. In ICES Symposium on
the Biological Basis of Pelagic Fish Stock Management,
No. 32, pp 1-74, 15 tab., 18 figs.

SEBER, G.A.F. 1973. The estimation of animal abundance and
related parameters. Griffim. 506 pp.



Al

Appendix 1. Sample datafiles

A.l.l. Release/recapture history

123456789.123456789,123456789.123456789. < COLUMNGUIDE

. HYPOFISH IN HYPOSEA
- ‘ yearclass
THIS IS AN EXAMPLE”_
1969 ="
o= year of release
/‘“’"’—M
1970 4900 number released
1971 4300 :
19/2 4150 - year of release
— year of recapture
1900 1970 20— number recaptured

1970 1971 18
1970 1972 16

1771 1971 19
1971 1972 21
year of recapture

1972 1972 24 ‘ﬂ,;””"-__-__-' number effectively screened
R total catch

1970 410€E05 805EUS
1971 : 390€E05 /50E05
1972 420E0S5 860EDN5

1970

1971 64006
1972 3804

1971 19721 17
1971 1972 19

1972 1972 21

1971 386E05 . 904EOS
1972 398E05 823E05

MEMM *P O T OO T FMMM PO 2O T ROCTT OO E D 8 2

A.l.2. Weight at age data

123456789, < COLUMHGUIDE
T

age in years

1 300 weight in grammes
2 400
3 500
4 600
5 700
) 750
7 755
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WHAT RECAPTURE DATA DO YOU WANT2(FILENAME)
—4> RELEASE=-RECAPTUR:SYMB "CR"
DO YOU WANT RIRST YEAR OF RECAPTURES TO BE INCLUDED2(YES/NO)

—_— YES N1 I R‘"

DUES TAGGED FISH RECRUIT LATER TO THE FISHERY THAN
UNTAGGED FROM THE SAME YEARCLASS?(YES/NO)

— NO "CRY
IS THE SURVIVAL OF TAGGED FISH THE S.AME EACH YEAR?(YES/NO)
—p YES "CR™

TYPE THE FIRST AND LAST YEAR THAT YOU KNOW THE
TAGGING SURVIVAL ON RELEASE( E.G6.: 1968,1982)

—» 1970,1972 *CR"

GIVE TAGGING SURVIVAL ON RELEASE 3
— 0.7 "CR*

DO YOU WANT TO COMBINE YEARCLASSES?(YES/NO)
—» YES “CR® .

WHAT YEARCLASSES DO YOU WANT TO COMBINE?(E.G.: YOUR ANSWER ¢

1969,1971 RESULT: THE.YEARCLASSES 1969,1970,1971 WILL BE..COMBINED)
—& 1969,1970 *CR”
DO YOU WANT. ESTIMATES OF WEIGHT2(YES/NO)
—+ YES "CR™
GIVE NAME OF FILE WHERE WEIGHT AT AGE DATA IS :

—+ WEIGHT=AT=AGE:SYMB “CR" ‘ ‘ .

STOP- OUTPUT SENT TO LINEPRINTER. GOODBYE !

[
—_—_— U Sers angswer
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- TAG-ESTIMATES

INSTITUTE OF MARINE RESEARCH, BERGEN.,, NORWAY

RECAPTURES OF

HYPOFISH IN HYPOSEA

NOTE: WHEN A VARIABLE IS =9,,IT IS NOT POSSIBLE JT0O COMPUTE!!

YEARCLASS : 1969

*% TABLE OF RECAPTURES #=

YEAR RECAPTURED = 1970 1971 1972
NR ,REL.:YEAR REL:
44300 1970 20 18 16 54
4300 1971 19 . 21 40
4150 1972 24 24
SuM: 20 37 61

*#% TABLE OF (TAGGING DENSITIES)*1,0E+06 %«

YEAR RECAPTURED 1970 1971 1972

NR .REL.:YEAR REL:

4000 1970 0.49 0.46 0.38
4300 1971 0.49 0.50
4150 1972 0.57

%% TABLE OF RELATIVE TAGGING DENSITIES ##

YEAR RECAPTURED : 1970 1971 1972
NR,REL.:YEAR RELS

4000 1970 1.10 1.04 0.86
4300 1971 0.99 1.04
4150 1972 1.00

#%. TABLE OF CATCH STATISTICS w*%*

YEAR 1970 1971 . 1942

CATCH SCREENED : 4. 10E+07 3.90E+07 4.20€E+07

TOTAL CATCH 8.05E+07 ¢,50E+D7 8,60E+07

TOTAL/SCREENED 1.96 1.92 2.05

e
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«% TABLE OF ESTIMATES OF NUMBER, WEIGHT AND SURVIVAL ==

YEAR: 1970 1971 : 1972
WEIGHT ,TON: 1.91E+D6 2.45E4+06 2.S56E+D6
NUMBER: 6.,37E+09 . 6.13E+09 5,13E+09

ST.ERROR,N: 8.53E+08 9.,57e+08 1,.03E+09

SURVIVAL 1: 0.91 0.84
SURVIVAL 2: 0.97 0.84
ST.ERROR 2: : 0:20 0.23
SURVIVAL 3: 0.91 0.380
ST.ERROR 3: . .D.21 0.23

CHISQUARED TEST STATISTIC
DEGREES OF FREEDOM

se @6
=1
[]
[a%
b
©o

YEARCLASS : 1970

*k TABLE OF RECAPTURES ##

YEAR RECAPTURED = 1971 1972
NR.,REL.,:YEAR REL: '

4006 1971 17 19 36
3304 1972 .21 . 21
SUM: 17 40

*% TABLE OF (TAGGING DENSITIES)*1.,0E+06 #w

YEAR RECAPTURED : 1971 1972
NR.REL.:YEAR REL:
4006 1971 0.44 0,48
3804 1972 0.53

*% TABLE OF RELATIVE TAGGING DENSITIES #+

YEAR RECAPTURED : 1971 1972
NR.REL.:YEAR REL:
4006 1971 . 0.96 1.04
3806 1972 1.00

*% TABLE OF CATCH STATISTICS #w=

YEAR = 1971 1972

CATCH SCREENED

B8

3,86E+07 3.98E+0Q7

TOTAL CATCH ¢ 9.06E+07 8,23E+07

TOTAL/SCREENED

1)

.36 2.07



*% TABLE OF

ESTIMATES OF NUMBER,

A5

WEIGHT AND SURVIVAL w*%*

YEAR ¢ 1971 1972
WEIGHT,TON: 1.84E+06 2.03E+06
NUMBER: 6.15E+09 . 5.09E+09
ST.ERROR,N: 1.01E+09 1.10E+09
SURVIVAL 1: 0.86
SURVIVAL 2: 0.83
ST.ERROR 2: . 0,25
SURVIVAL 3: 0.86
ST.ERROR 3: 0.27

CHISQUARED TEST STATISTIC
DEGREES OF FREEDOM

ge oo

0. 000

YEARCLASSES 1969 T0 1970 COMBINED

*% TABLE OF RECAPTURES #w%

YEAR RECAPTURED : 1970 1971
NR.REL.:YEAR REL:
2799 1970 20 18
53814 1971 36
5567 1972
Su#: 20 24

1972

16 24
40 . 76
45 . 45
101

*% TABLE OF (TAGGING DENSITIES)*1.0E+06 #x

YEAR RECAPTURED :

1970 1971
NR.REL.:YEAR REL:
2799 1970 0.49 .0.23
5314 1973 0.46
5567 1972

*% TABLE OF RELATIVE TAGGING DENSITIES =*=%

YEAR. RECAPTURED

¢ 1970 1971
NR,REL.:YEAR REL:

2799 1970 1.60 0.76
5314 1971 0,97
5567 1972

*% TABLE OF CATCH

YEAR : 1970

CATCH SCREENED

be

TOTAL CATCH =

TOTAL/SCREENED 1.96

STATISTICS x*=*

1971

1972

0.20

0.49
0.55

1972
0.64

1.03
1.00

1972

4. 10E+07 7.76E+07 8,18E+07

8. 05E+07 1.65E+08 1.68E+08

2.13 2.06
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L |
#x TABLE OF ESTIMATES OF. . NUMBER, WEIGHT AND SURVIVAL #%

i v

YEAR: 1970 1971 . 1972
WEIGHT ,TON: -9, 00E+00 .3.68E+06 &.08BE+06
NUMBER: 1.04E+10 1,.23E+10 1.02E+10

ST.ERROR,N: 1.40E+09. 1.39E+09. 1.50E+09

SURVIVAL 1: 0.93 0.85
SURVIVAL 2: 1.18 D.84
ST.ERROR 2: 0.19 0.17 ’
SURVIVAL 3: 0.93 0.82
ST.ERROR 3: 0.19 0.17

CHISQUARED TEST STATISTIC
DEGREES OF FREEDOM

0.292
1

DATA SUPPLIED BY .THE “CUSTOMER™

FIRST YEAR OF RECARTURES INCLUDED ?YES

THE RATIO BETWEEN TAGGED AND UNTAGGED INDIVIDUALS RECRUITMENT
TO THE FISHERY AT DIFFERENT AGES :

AGE: 0 1 2 3 4 5 6 7. 8 9
RATIO: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00

AGE: 10. 41 . 12 13 14 15 16 17 18 19
RATIO: 1,00 1.00 1,00 1.00 1.00 1.00 1.00 1,00 1.00 1.00

AGE: 2 21 22 . 23 24 25 26 27 28 .29
RaTio: 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

TAGGING SURVIVAL ON RELEASE IN DIFFERENT YEARS :

-

1970 0.70
1971 0.70
1972 0.70 , i

Note. The sample output is somewhat edited to save space.
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7% C ** TAG=ESTIMATES %=

2% C
Tk TSR TR EEINLLI SIS SRR S EL LS RS LELESTELEEFLRETERETELEEEEEJL TR FR R R R XL

4 x C %
5% C A PROGRAM FOR ESTIMATION OF NUMBER AND SURVIVAL OF A *
6% C POPULATION SPLTT INTD YEARCLASSES, BASED ON RELEASES AND *
7* C RECAPTURES OF TAGGED INPIVINPUALS. %
8% C &
9% C TROND WESTGRR:, INSTITUTE OF MARINE RESFARCH, BERGEN, NORWAY *
19% C MARCH, 1982 #
T1% Cohhdehdehbhhhdhhhhhhhhrd AR A A h AR A b R A AT R AR A e bR ARE A AR AR AR AR AR R hkd ke
12« C
13% PARAMETER MAX = 35,MAXRF = MAX + 1
T4* NIMEMSTION FIHC(MAX )Y, FIS(MAY ), VFISC(MAX),SEFIS(MAX),FIC(MAX)
15% DIMENSION ﬁF(ﬂ:MAX)pTSR(MAXB??,NS(MAXI,LR(MAX),M(MAX,MAX),N(MAX)
16% ' DIMENSION SEFTCIMAY ) ,SENCHAN Y MTUMAX ), KK(MAX ) ,YEARIN(MAX)
17 % DIMENSION WATAGE(O:MAX) WIMAXY, TCIMAX) RIMAX) , VFIC(MAX ), VYN(MAX)
13 % DIMENMSTION TCNNSCMAX), THCMAY  MAX ), TOMUMAX ) ,YEARUT(MAX) ,TOR(MAY ,MAYX)
10« DIMENSION MCO(MAX , MAX) NSC{MAX) , RC(MAX), TCC(MAYX)
2. DIMENSION WC{MAX) WCT(MAX) WC2IMAX)
2 1% CHARACTER FILI*16,FIL2%16, AN?N?*? ANSWZ2#3 ANSW3I%*3 ANSWL%3 , ANSWS%3
22% CHARACTER DATA%40N, TYPE=1]
23% INTEGER YEART,VYEARZ,YEARS,YEARL,SYEARD ,SYEAR,YEARCL,DFL
2hL% REAL Mnn N, NS _ MNSS M, MT_ LR _ NSC, MC
25* FQUIVALENCE C(TDRCT1,1),TDC1,13)
26% NATA WCT,WC2,WC W, WATAGE/MAX 2D, ,MAXAN, ,MAX2N, ,MAX*0O, , MAXRF*0,/
27 : DATA RC,NSC,TCC,RF/MAX*N, ,MIAX®N, ,MAX®N, ,MAXRFx].N/
28 % NATA INPR,INPA,YEARI,YEARL,INDS , INDE/O N, O, 0,0,0/
29 C
3N% C EXPLANATION OF VARIABLFES USED:
31« € : -
32=% C ANSWI = CUSTOMFRS ANSWFR TO QUESTIOMSC(YES OR NOY(I=1,2,...)
33 C FIXCIY = ESTIMATE OF SURVIVAL IN YEAR I (X = H,S OR C)
34% C IS = NR, OF YEARS TAGS ARE RELFASED
35% cC IT = NR, OF YEARS TAGS ARF RECAPTURED
36« C INDT = INNRICATOR TO TFELL IF A THING IS NONE OR NOT.(I=A,B,...)
37 % C K = AGE OF THE FISH
%% ¢ LRCI) = NR, NF TAGS RECAPTURED OF TAGS RELEASENM IN YEAR I
. % ¢ MCI,J) = NR, OF TAGS RECAPTURED IN YEAR J, RELEASEN IN YEAR I
L * £ MC(I,J) = COMBIMATION OF M(TY,J)'S FOR NTIFFERENT YEARCLASSES.
41 % C MTCJ) = NR, OF TAGS RECAPTURED IN YEAR J
4L2% ¢ MAYX = MAXIMUM VALUE OF IS AND IT -
4 3% C NCY) = ESTIMATED NR. OF INDIVIDUALS IN YEAR I
LLx L NS(J) = NR., EFFECTIVELY SCREENEN FOR TAGS IN YEAR J
45% € NSCCJ) = COMBIMATION OF NSCJU)?S FOR DIFFERENT YEARCLASSES
4Ltx € R(CI) = NR. OF TAGS RELEASEM IN YEAR I
47 % € RC(T) = COMBINATION OF RCIJX®S FOR DIFFERENT YEARCLASSES
48%# C RF(K) = RATIOD BETWEEN TAGGEND ANPM UNTAGGED INPDIVIDUYALS RECRUITMENT
L9% C TO THE FISHERY, WHEN THE INDIVIDUALS ARE K YEARS OLD
50« "C SYEAR = [HE YEAR WHEN RELEASES STARTED
51% C SYEARD = FIRST YEAR THAT OMNE KNOWS THE TAGGING SURVIVAL ON RELEASE
52+ C TC(J) = TOTAL CATCH OF THE YEARCLASS IN NUMBER IN YEAR J
53% C TCC(J) = TOTAL CATCH IN NUMBER OF COMBINED YEARCLASSES
S54% C TChNSCJ)= RATIO BETWEEN TC(J) AND NS(J) .
55% C Tp(I,J) = TAGGING DENSITY OF TAGS RELEASED IN YEAR I, CAPTURED IN J
56« C ThM(TI) = MEAN OF Tn(I,J )Y TAKEN OVER ALL J°®S
S 57% C TORCI,Jy= TDOCI, Jd)/TOMCT)Y 1.0, RELATIVE TAGGING DENSITY
58« C w(l) = ESTIMATE OF TOTAL WEIGHT IN YEAR I
59 % C WATAGE(K)= WEIGHT OF AN INDIVIDUAL AT AGE K
6N * C We(1) = WEIGHT OF COYMBIMNEN YEARCLASSES IN YEAR I.
61% C YEARCL = THE YEAR WHEWN THE ACTUAL YFARCLASS WAS BORNW



62%
63
64 %
65%
66 %
67 %
63*
69 %
70%
71%
72%
73%
74%
75%
76%
77%
78%
79 %
80 *
81 %
82+
83%

84 *
85

B6*
87%
8% %
89«
o0 %
91
92 %
93%
O
95k
Q6%
Q7%
98 *
99%
100%*
1N1=
102*
103
104 %
105%
1N6*
107=*
108
109%*
11N*%
T11*

T12% .

113=
114%
115%*
116%*
117
118+«
119%
120%
121*
122+
125%
124%
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C . :
C NOTE: ®SE' BFFORE A VARIABLENAME MEANS STANDARD ERROR AND

C iy? BEFORE A VARYABLENAME MEANS VARIANCE OF THE VARIABLE
C

C

c

OVERFLOW ON OUTPUT IS MARKED WITH BLANK INSTEAD OF STAR

CALL OVEFL(32)

C CERTAINS OVERFLOW IN-THE CORRECT POSITIONS IN OUTPUT-TABLES

nO FOR I = 1,MAX
DO FOR J = 1,MA

X

IF() .GE. I) THEN

MCCI,d) =
MCT,J) =
DI, d)

ELSE
MC(I,Jd)
M(I,J) =
™I, Jd)

ENDIF

ENDDO
ENNDO

1]

c

0.
0.
nﬁ

“‘20““0»

«2N0N0.

=1Nnn,

Coathnthrbhndathtnr START CUSTOMER PART #hAhhkbdhhhdhdhhhhhbhhdbhhhhdhbdkdd

C

C CUSTOMER GIVES MAME OF ACTUAL PATAFILE:

WRITECT, 1N0)

100 FORMAT(® WHAT RECAPTURE DPATA ND YOU WANT?2(FILENAME)®/)

READCT,*) FILIT
OPENCIO,FILE=FILT

OPEN(6,FILE = ‘L=-P=1%,
C DECIPES WHEIHER OR NOT FIRST YEAR OF RECAPTURES SHOULD BE IN-

C CLUDED.
WRITECT,10N2)

+JACCESS=?R? ,STATUS="0LN? ERR=18)
ACCESS = 'W')

102 FORMAT(' DO YOU WANT FIRST YEAR OF RECAPTURE TO BE INCLUDED?(YES/N

FOX' /)
, READ(T,%*) ANSW{
C MERKET FISKS REKRUTTER
WRITEC1,103)

ING

TIL FISKBAR BESTAND

105 FORMAT(® DOES TAGGED FISH RECRUIT LATER TO THE FISHERY THAN '/
F' UNTAGGED FROM THE SAME YEARCLASS?(YES/NO)*/)

READ(1,%) ANSW2

CIFCANSW2 .EQ. 'YES') THEN

WRITECT,104)

104 FORMAT(® HOW OLD IS THE FISH BEFORE THE EFFECT CEASES?'/)

READ(1,%) I

IFCI .GT. MAX) GOTO 20 - ’ .

DO FOR K = 0,1

WRITEC(T1,105) K,K

1N5 FORMAT(® GIVE THE RATIO:(TAGGED IND., OF'I3’ YEARS OLD IN THE FISHE

FRY IN 7% / UNTAGGED IRND.

READ(1,%x) RF
ENDDO
ENDIF

(K)

OF '13¢! YEARS OLDP IN THE FISHERY IN %):'/).

C TAGGING SURVIVAL IN PDIFFERENT YEARS:

WRITECT,106)

106 FORMAT(® IS THE SURVIVAL OF TAGGED FISH ON RELEASE THE SAME EACH®'/

F' YEARZ(YES/NOY®/)
READCT %) ANSW3
WRITEC(1,107)

107 FORMAT(® TYPE THE FIRST AND LAST YEAR THAT YOU KNOW THE TAGGING'/
F' SURVIVAL ON RELEASE(E.G.:196R%,1982)'/)

READCT %) YEART,YE
IFCCYEARZ=YEART+T)

ARZ
AT

MAX) GOTO 20
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125% IF(ANSW3 .EQ. °"NO®) THEN

126 % N0 FOR I = YFAR1T1,YEARZ o

127 % WRITE(1,10n8) I

128 108 FORMAT(® TAGGING SURVIVAL IN'I&® 29/)

129%* 11= I - YEART + 1

130% READ(1,%) TSR(I1,2)

131% TSRCIT1,1) = I

132+ ENPDO ‘

133% ELSE

134 % WRITECT,109)

135% 1N9 FORMATI® CGIivE TAGGING SURVIVAL ON RELEASE:*/)

136% READC(T %) Mon

137% DO FOR I = YFEART,VYEARZ

138% I1 = 1 = YEART + 1

139% TSRCI1,1) = 1

14N* TSRCLT.2) = Mon

141 % ENDDO

142%* ENDIF

143% NMD = YEAR2 = YEAR1T +1

144% C. COMBIMATION OF YEARCLASSES ?

14 5% WRITECT,T110)

Tooow 110 FORMATC® H0O YOU WANT TO COMBINE YFARCLASSES?C(YES/NO)Y!/)
147 % READCY, %) ANSWS

148 IFC ANSWS LEQ., °*YES®) THEN

149% WRITECT,. 111D

150 111 FORMATC(® WHAT YFARCLASSES DO YOU WANT TO COMBINE?*/

151« " F' (EX.:YOUR ANSWER: 1969,1971 RESULT: THE YEARCLASSES?/
152%* F' 1969,.1970 AND 1971 WILL BF COMBINED.)Y®*/)

153 READ(T %) YEAR3I,YEAR4G

1564% ENDIF

1565« C WANTS WEIGHT OF POPULATION 7

156 WRITECT,112) .

157« 112 FORMAT(?® DO YOU WANT ESTIMATES OF WEIGHT?(YES/NO)*'/)
159=% READCT %) ANSW4

159+ IFCANSWA EQ, *YES®) THEN

160% ‘ WRITE(T,113)

161+* 113 FORMAT(® GIVE NAME OF FILF WHERE WEIGHT AT AGE DATA IS:'/)
162« ‘ REANCT ,%) FILZ

163% OPENCTT1,FILE=FIL2,ACCESS = *RY_STATUS='OLD*_,ERR = 18)
1w PO FOR T = 1,MAX

Tuox READ(11,114 ,END=1) K, WATA

166%* WATAGE(K) = WATA

167 114 FORMAT(I3,F7.3) .

168% ENDDO : . - oo -
169% ENDIF ) .
179 C . ; :

171+ Chahhhhdrahhddnrrd STOP CUSTOMER PART %4tk ddhardbhbhdbbbbdhdbbrddbdhbhtihhs
172%  C

175 C**#********t**** START DATA READING PART Ahkhhhadhhhikhhbhhbb bbb dhdthd
v 74%  C

175% T READ{(iN,%*) DATA

176 WRITECH,115) DATA(3:40)

177 115 FORMATCAHY,////,56%X, " TAG=ESTIMATES" ,//// ,40X,

173 F "IMSTITUTE OF MARIME RESEARCH, BERGEN, NORWAY',////,54X,
177% F "RECAPTURES OF®, // ,5NX, A, /7//,23X, )

180% F 'NOTE: WHEW A VARIABLE IS =9.,IT IS NOT POSSIBLE TO COMPUTE!!?)
181+# 2 READCTID,*) DATA

182%* IF(HATACTI:1) EQ. ‘=') GOTO 2

183« READ(DATA,117) TYPE,XT,X2,X3,X%X4, X5

184 117 FORMAT(AT,3F5.N,2E9.N3

185% ITYPE = ICHAR(TYPE) = 6§

186 GOTO(3,4,5,6,7),ITYPE

187% 3 TFCINDR LEN, O3 THEW - o
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188% YEARCL = X1

189 WRITE(6,118) YEARCL , .
190%* 118 FORMATC(TH1,® YEARCLASS :%,16,//)
191 INDB = 1

192%* GOTO 2

193« ELSE

194 % GOTO 7.

195% ENDIF :

196% 4 TFCINNC .EQ. D) THEN

197% : INDC = 1§

198+ SYEAR = X1

199 % Is = 0

200%* EMGIF

201 * IS = IS + 1

202 RCIS)Y = X2-

203% GOTO 2

204 % 51 = X1 = SYEAR + 1

205% J = X2 = SYEAR + 1

206%* CIFCY JGT. ITY IT = J

207 % MCL,Jd) = X3

208% GOTO 2

209% 6 J = X1 = SYEAR + 1

210x% NSCU)Y = X4 ~ -
211%* TCCJY = X5

212%* GO0 ¢

213+ C

21 4h* Chrhrdtthabhbrnkd STOP DATA RFADING PART Ahhkhkahhhhhh kA Ak dhd bk h b htdhnr
215« C

2164 Chukkdznhnrdrtadsr START TABLE PART wkwkdhhhhhhbdhhbhhhhhhrbhbhdkhdhhhhhdkd
217« (€

218x* 7 IFCIS .G6T. MAX .0OR. IS .GT. MAX) G0TO 20
219% IFCIS 5T, IT) IS = IT .
220%* nO FOR I = 1,IS

22 YEARUTCI) = SYEAR + I = 1

?22%* "LRCIY = 0,

223% * DO FOR J = I,1T

224 % LRCID) = LRCI) + M(I,J)

225% _ ENDDO

?26* ENDDO

227* DO FOR 4 = 1,1IT

228% MTCJ) = 0,

229 % YEARINCJ) = SYEAR + J = 1

230% IF(J .GE. IS) THEN

231 41 = IS :

232+ ELSE .
233% J1 =4

234% ENDIF

235% . DO FOR I = 1,41

236% MTCJ) = MTCJ) + M(I, )

237% ENDDO

238% ENDDO

239% WRITE(AH,119)

240% 119 FORMAT(® %% TABLE OF RECAPTURES %+%'/)
2417% IF(IT .GT. 15) THEN

242% K1 = 2

243% ELSE

244% K1 = 1

245% , ENDIF

2L6* NG FOR K = 1,.K1

247 : IF(K .EQ., 2) THEN

248% K2 = 16

24L9% K3 = 17 - -



250%
251*
252*
253%
254 %
255%
256%
257%
258%
259%
26N=*
261
262%
263%
264 %
265%
266*
267
268«
269%
27N*
P
c (2%
273%*
27 4%
275
276%*
277
278%*
279%
280%
281«
2R2%
283«
2R4*
285«
2RE%*
287 %
2 B8%
289 %

L
291 %
292 %
293%
294%
295%
296%*
29 7%
2G %%
‘?\':Q*
30 %
3Nk
AN %
303 %
IN4*
3NS5«
3Ng*
INix
3N/«
3N9*
310%
311%
312%

All

ELSEIFC(IT .6T. 15) THEN

K2 = 1

K3 = 15 -
ELSE

K2 = 1

K3 = IV
ENDIF

WRITECG6,T20)CYEARINCI) ,J = K2,K3)
120 FORMAT(® YEAR RECAPTURED :?,2016)
WRITE(6,121)
121 FORMAT(® NR.REL.:YEAR REL:?)
DO FOR I = 1,IS :
IFCIT .6T. 15 AND, K .EQ. 1) THEN

WRITE(6,122) RCI), YEARUTCI), (M(I,J),J=K2,K3)
ELSE '

WRITEC6,122) RCI),YEARUTCI),(MCT,J),d = 1,IT),LRCI)

122 FORMATC(IR, I7,2X,20C1%X,15))

ENDIF
ENPDO :
WRITE(G,123)(MT(Y),J= K2,K3)
123 FORMAT(/® SuUM:?,1x%,2016)

ENDDO
C COMPUTATION OF TAG DENSITIES Tn(I,J):
DO FOR I = 1,1IS
DO FOR J = I,IT
IF(NS(J) EQ. N.) THEN
ThCI,J) = 0.
ELSE
TRCT,J) = (MCI,J)/NSCI)II*) . NE+NG
ENDIF
ENDDO
ENDDO
WRITE(6,124)
124 FORMAT(/® %% TABLE OF (TAGGING DENSITIES)®1.NE+N6 *%x'//)
8 DO FOR K 1,K1
IF(K .EQ. 2) THEN
K2 6
K3 T
ELSEIF(I
K2
K3
ELSE"
K2
K3
ENDIF , :
WRITECS,120)CYEARINCJ),J = K2,K3) .
WRITE(6,121) .
DO FOR I = 1,18
WRITE(S,125) RCI),YEARUTCI), (TD(T,J),J=K2,K3)
125 FORMATCIR,I7,3X,2NF6.2)
ENPDO
ENDDO
C COMPNHTES RELATIVE TAG NENSITIFS,TPRCI,J)CUSES SAME STORAGE
C LOCATIONS AS TD(I,J) NDCCUPIES)
IF(INDA EQ. 1) GOTO 9
PO FOR I = 1,18

it m o

«GT. 15) THEN

D wd ] g =D ®

[%)]

i ou

1
IT

L[]

TPMdL) = N,
Do FOR J = 1,IT
TOMCI)Y = ToM{Iy + Tn(CI, J)
ENDDO
THMCI) = THMCIN/CIT =1 +1)
ENDDO )

PO FOR I = 1,18



313
314%
315*
316%
317
318*
319«
320%
321*
322%
323%
324%
325%
326%
327 %
328 %
329%
33N*
331*
332%
333*
T34 %
335%
336 *
337 %
338«%
339«
340%
34%
342%
343%
BbLhx
345%
346 %
347 %
348%
349%
350%*
351«
352%
353%
354 %
355«
356*
357 %
358«
359%
T60%
367 %
352%
2453
364 %
365%
366*
367 %
368
369%
37N

371

372%
373%

Al2

DO FOR J = I,IT
IFCTRMCI) .EQ. D.) THMCI) = 1.
TORCILJI) = TDCI,J)/TDMCI)

ENDDO :

ENDDO
WRITEC6,126)

126 FORMATCAHY,//,* %% TABLE OF RELATIVE TAGGING DENSITIES ***'//)

INDA = 1
GOTO &
9 INDA = 0}

C COMPUTES THE RATIO BETAEEN SCREENED AND TOTAL CATCH
NG OFOR J o= 1,IT
IF(NS{J) EQ., N, OR. TC(J) .EQ, N,.)THEN

TCHNSC(S) = =9,
ELSE ’
TCONSCS) = TCCII/NSCI)
EMDIF
ENADO

WRITE(6,151)
151 FORMAT(//," =% TABLE OF CATCH STATISTICS #*x?)
IFCIT .6T. 11) THEN

K1 = 2
ELSE o I
k1 = 1
ENDIF
NO FOR K = 1,K1
IF(K .EQ. 2) THEN
K2 = 12
K3 = IT
ELSEIF(IT .GT. 11) THEN
K2 = 1
K3 = 11
ELSE
K2 =1
K3 = IT
ENDIF
WRITE(6,127) (YEARINCJ),J = K2,K3)
127 FORMAT(//* YEAR :*,2019)

WRITE(6,128)(NS(J), 4 = K2,K3)
128 FORMAT(/,® CATCH SCREENED !, 3X _,20E9.2)
WRITE(6,129)(TC(J),J = K2,K3)
129 FORMAT(/,? TOTAL CATCH =',3X,20E9.2)
WRITE(H,.13M)CTCDONSCIY,J K2,K3)
130 FORMAT(/,® TOTAL/SCRFENED :%,3X,20F9.2)
ENDDO : g

C COMPUTES ESTIMATES OF NUMBER AND SURVIVAL

C CORRECTS FOR BIASED RECRUITMENT TO THE FISHERY
" IFCINDE JEQ. 1) 6OTO 10 ‘
IFCYEARCL .LT. N.) GOTO 21"
no FOR J = 1,1T
K = SYEAR = YEARCL + (J = 1)
NSCJ) = RF{IKI*NSC(J)
ENDDO ,
C CORRECTS FOR TAGGING MORTALITY IN NUMBER RELEASED
21 SYEARD = TSR(1,1) *
IF(SYEARD .GT. SYEAR) GOTO 17
BEL = SYEAR = SYEARD
no FOR I = 1 LIS
RCI) = TSROI+DEL,2)#RCI)
ENDDQ
C FSTIMATE OF NUMBER



374%
375+«
37hH*
377%*
378*
379«
3RN*
381«
382%
383«
384 %
385%
38 4%
387%
388%
3EI%
39N*
391«
392%
393%*
30 /4%
3. %
394
397«
308%
309%
4N %
LNYx
LN2 %
4N3%
4N *
LN5%
406%
407
LNA«
4N9 %
410 %
LYix
L2
417 %
4 &
415%
41 6%
417 %
418%
L19%
4 20N%
L27*
LP2%
LA3w
4 24x%
425%
LPA%
427 %
428 %
42%9%
4 30%
431%
4L32%
4 33%
434%
435%

n

FSTIMATE

ESTIMATE

ESTIMATE

Al3

CALL
OF SURVIVAL “THE HAMRE WAY"
CALL SURHC(FIH,M,LR,IS, R, MAX)
CALLL SURS(FIS.SEFIS.N.LR_NS.IS)
OF SURVIVAL
SURCCFIC ,SEFIC . M, LR, IS, IT,R, MT

LAl

NUM(N,SENM IS, TT,M,LR.R, NS, ANSWT ,MAX)

OF SURVIVAL “THE SIMPLE SEBER WAY™ ¢

“THE COMPLICATED SEBER WAY"
SMAX)

CHISQUARED TEST OF THE MODEL UNDERLYING SURC( )

ESTIMATE OF

11
131

132

133

134
135

136
137
138
139

140

15n0

CALL
WEIGHT
IFFANSWS LEG, "NO?
DO FOR I = 1,15
. = SYEAR = YEARCL
IFCNCI)Y LT, N, OR.
W(I) .= =9,
ELSE
W)
ENDIF
ENBDNO
WRITE(6,131)
FORMATCIHT , //?

«OR., YEARCL .LT.

+ I=1
WATAGE(K)

NCIYRWATAGECKY®N . NN

FIL %% /)
TFCIS .GT. 11) THEN
K1 = 2
FLSE
K1 = 1
ENDIF
DO FOR K = 1,K1

IF(K _EQ. 2) THEN
K2 = 42
K3 = IS

FLSEIF(IS ..GT. 11) THEN
K2 = 1
K3 = 11

FLSE
K2 = 1
K3 = IS

ENDIF

WRITECH,137)Y(YEARUT(I),I = K2,K3

FORMAT(/ 7% , 2 YEAR:" 2n110,///)

TFCANSWL .EQ. 'YES® .AND. YFARCL

WRITEC6,133)(WCTY, I = K2,K3)

FORMAT(/?®
ENDIF
YRITECSE,134)(NCTIY, T = K2,K3)

FORMATC/ ,5X, " NUMBER: " ,2NE1IN.2)
WRITECSH,135)(SENCI)Y,T = K2,K3)

FORMAT(/,® ST.ERROR,N:z? _ 2NEIN_,2)
TFC.NOT. (KT JEQ, 2 _AND. K .FQ.
WRITEC(A, 136)CFIHCTI), T = K2,K3)

FORMAT(/® SURVIVAL 1:%,20F10.2)
WRITECH,137)XCFISCI), T = K2,K3)

FORMAT(/® SURVIVAL 2:%,2N0F1N.2)
WRTTF(6,138BYCSFEFTISC(TIY, I = K2,K3)

FORMAT(/?® ST,ERROR ?2:',.2NF1{N.2)
WRITECH,139¥CFICCII, T = K2,K3)

FORMAT(/® SURVIVAL 3:°,20F1N0.72)
WRITECO,I4NI(SEFIC{IY, T = K2 _,K3)

FORMATC/® STLFRROR 3: . 20F10,2)

ENDDOD

WRITE(CS,15N) TEST. NY

FORMATC(/,® CHISQUAREDN

WEIGHT,TON:? ,20E1N.2)

-.EQ.

CHISQR(M, IS, IT,R . MT,LR, TEST NY MAX ,FIC)

n) GOTO 11

)

IGT'

1)) K3

% TABLE OF ESTIMATES OF NUMBER,

N.) THEN

WEIGHT ANMND SURVIVA

N) THEN

K3 -1

TEST STATISTIC :*',F1n.3,/.



4 36%
L37%
438%
4L39%
440 %
Ltk
L2 %
443%
Lbh*
44 5%
Lbhx
LbLT%
443 %
449 %
4L50%
451 %
452%
453%
454%
455 %
456%
457 %
458%
459%
L60*
L61%

L62%
463%

N3]
L65%
Lbhk
LET %
468 %
L6G*
L7 0%
471 %
L72%
L7 3%
LTPh*
L75%
L74%
LT77%
LT7R*
479 %
480*
481 *
LR2%
L33%
L 84%
L RS %
L8 4%
487 x
4 8% %
489«
LONx*
L9 %
492 %
493%
494 %
495%
496%
L97 %

c

- al4

t

> ! DEGREES OF FREEDPOM $2,1I10)

Chordhshhhbtdbdhinthnt STOP TABLE PART A A A hhdhktdh kAt kb b A e Atk Ak ik

¢

Chuhknnkhkhhhrarsdr START COMBINATION PART Aotk drdAdhd kA Ah A deh bt haothdhd i

C

12

13

14

IFCANSWS LEQ. 'NO') GOTO 14

IFC(YEARCL .LT. YEAR3 .OR. YEARCL .GT. YEAR4) GOTO 14
IFCINDS EQ. 1) GOTO 12

INDS = 1

IYEAR = YEARUT(T)D

DO FOR I = 1,135
RCCIy = RCLY

IFCNCIY 6T, N.) THEN
K = IYEAR = YEARCL + I = 1
WCTCTY = NCID*WATAGE(K) .
WC2C¢1I) = MCI)
ENDIF
PO FOR J =
MCCI,d)
ENPDO
ENDDO
no FOR J = 1,17
TCC(J) TCCJd)
NSC(J) NSCJ)
ENDDO
ISMAX = IS
ITMAX = IT
GOTO 14
IFCINDE .EQ. 1) GOTO 16
IFC(YEARUTCTI)+IT) .GT. (IYEAR+ITMAX)) ITMAX=YEARUT(1)=IYEAR+IT
TFCCYEARUTC1)+IS) .GT. (IYEAR+ISMAX)) ISMAX=YEARUT(1)=~IYEAR+IS
INIFF = YEARUT(1)Y = IYEAR + 1
PO FOR I = IDIFF,ISMAX
I1 = 1 = IPDIFF + 1
RCCI) = RCCI) # RCIT)
IFCANSWSG EQ. °N0O') GOTO 13
IFCNCITY .GT. N.) THEN
K = YEARUT{1) = YEARCL + I1 = 1
WCTCTY = WCICIY + NCIT)*WATAGE(K)
WE2(I) = WC2(I) + NCI)
ENDIF

1,I7
= M(I,4)

1 W

no FOR J = I,ITHMAY
JT = J = IDIFF + 1
MCCT,Jd) = MC(I, 0y + M(I1,41)
ENDDO ' .
ENDDO
DO FOR J = IDIFF,ITHAX
JT = J = IDLFF + 1
MSCCH) = NSCCJ)Y + NSCJ1)
TCCCH)Y = FCCLI)Y + TCCIT)
ENDDO )
INDC = 0
IT =N

IF(TYPE .EQ. "F®) GOTO 15
YEARCL = X1
IFCINGB .EG.T)Y WRITE(A,118) YEARCL
DC FOR I = 1,MAX
NS{I) = RCIY = VTCCT) = MTCI) = LR(I) = 0N,
O FOR J = 1,MAX
TFC J J6E, IY MOI_J) = 0.
ENDDO '



4L98%
499 %*
5N0*
501%
SN2%*
5N3%

SN4*
505%

SN&*
SN7*
5N8*
5N9*
510*
St1*
512%*
513«
S14%
5S15%
516%*
517 %
593«
5 =
52N%*
521*
522%
523%
524%
525%*
526%
527%
528%
529%
53%N%
537w
5%2%
533«
534
535=%
536%
537%*
5
§39%
54N%
S41%
542%
543%
544 %
5645«
Sh45%
SLix
548%
549+
550+
551w
552+
553«
§54%
555%
556
557 %

Alb

ENDDO
6OTO 2
15 IFCANSWS .E@. 'NO' .OR. INDE .EQ. 1) GOTO 16
INDE = 1 :
WRITE(6,141) YEAR3,YEARZ
141 FORMATC1H1,* YEARCLASSES'IS® TO'I5' COMBINED*//)
IS = ISMAX - - —
IT = ITMAX
no FOR I = 1,IS
RCI) = RCCI)
IF(WC20(I) JEQ. N.) THEN

WC(I) = =9
FLLSE
WCCI) = WCTCTY/HE2CT)
ENDIF
Do FaR -J = TL,IT )
M{r,Jdy = MCCI,J)
EHDDO
FNBDBO
PO FOR J = 1,1IT7
NS(J) = NSCC(J)
TC(J) = TCCCI)
ENDDO
SYEAR = IVYEAR
GOTO ¢
C
Chrrhkhdkhbtdaikhkbrt STOP COMBINATION PART shkdsthhhdhhk bt hdh bbb btk dk hvhds
C
C

Chirrhhbhhhdhtrrrard LIST OF DATA SUPPLTIED BY CUSTOMER #A#*% At dkAAdAhrbhrhd
C
16 WRITE(H,142) .
142 FORMAT(1HT,.® DATA SUPPLIEN BY THFE “CUSTOMER" ' ,//)
WRITF(6,143) ANSWI -
1435 FORMAT(/' FIRST YEAR OF RECAPTYRES INCLUPEN 2% _A,/)

bO FOR K = 1,MAX
KK(KY = K = 1
ENDDO

WRITEC(S,144)
144 FORMAT(' THE RATIO BETWEEN TAGGED AND UNTAGGED INDIVIDUALQ RECRUIT
>MENT TO THE FISHFRY AT NIFFERENT AGES :'//)
WRITEC(H,145)(KK(K) , K=1,15),(RF(K), K=0,14),
> (KK(K), K=16,3Nn) ,(RF(K),K=15,29)
165 FORMAT(2(' | AGE:*",1515,/," RATIO:? ,15F5.2,//9))
WRITECA,147) :
147 FORMAT(/' TAGGING SURVIVAL ON RELEASE IN DIFFERENT YEARS :'//)
WRITECH,148)YCCTSRCI,JY,J = 1,2),1 = 1,NMD)
148 FORMAT(I6,F5.2)
© GOTO 19
c .

Crkhkhhhhdkhshrhdkarss POSSIALE ERROR CONDITIONS hkdskhhdkkhhhhkhkhhhhhk

c

17 WRITECT,149) SYEAR,SYEARD

149 FORMAT(! THE RELEASES STARTED IN'I6® THEREFORE THE TAGGING'/
F' SURVIVAL MUST BE SPECIFTED FOR THE YEARS BEFNORE'I6,/)
STOP 'SORRY, TRY AGAIN!?

18 STHP PSOHRRY, NOME EXISISTING FILE NQME!‘

19 STOP ‘OUTPUT SENT TO LIME=PRINTER. GOODBYE!® ’

20 STOP "SORRY, YOUR SPAN IN YEARS IS TOO BIG. INCREASE MAX! !
END - '
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1* C %% NUM #x%
2x C
2* C SUBROUTINE TO ESTIMATE A NUMBER OF A POPULATION FROM TAG RECAPTURES
*
5# C TROMND WESTGARD, INSTITUTE OF MARINE RESEARCH, BERGEN, NORWAY
6 C '
7% SUSROUTINE NUMCMN,SEN, IS, IT,M,LR,R,NS,ANSWT ,MAX)
8* CHARACTER ANSWI*3
9% DIMENSION NCT)Y, SENCT)Y M(MAX,1),LRCI),RCT1), NS(1)
inx* REAL N_ M, LR _ NS _NSS
11* €
12% C EXPLAMATION OF YARIABLES USED:
13« ¢ '
T4 C MNCID = ESTIMATE OF NR. IN POPULATION IN, YEAR I
15+ C SEN{I) = STANDARD ERROR OF N(CI)
16% c IS = NR, OF YEARS TAGS AREF RELEASED
17% c IT = MR, OF YEARS TAGS ARE RECAPTURED
18% C M(TI,J) = MR, OF TAGS RELFASENP IN I TAKEN IN J
19% C LR(IY = NR., OF TAGS RECAPTURED FROM THF RELEASE IN I
20 C RCI) = MR, OF TAGS EFFFCTIVELY RELFASED IN I
21 * C NS(CI) = NR, 0OF TNDPIVIDUALS SCRFENEDPD TN YEAR T
22 % C ANSH1T = YYES?Y FIRST YFAR OF RECAPTHRES INCLUDED
23% C MAX = MAXIMUM VALUE IS AND IT CAN HAVE
24% C
25%* PO FOR T = 1,1S§
2hH% NS§S = 0,
27« DO FOR J = I,1IT7
28% NSS = WSS 4+ NS{(J)
29% . ENDDO
3N* IFiﬂﬂswl.EQa SNO®) THENW
3% NSS = NSS = NS(I)
2% LRCI) = LRCI)Y = M(I,I)
33 - ENDIF
34% - IFCLRCIY .EQ. ND. .OR. NSS .EQ. 7N.) THEN
35% NCI) = =9,
36% ELSE
37« NCIY = (RCIY®NSSY/LRCI) #+ NS(I) .
3I3% ENDIF i
39% IFCANSWT EQ. °®NO®) THEN
4L0) % NSS = WSS 4 NS(I)
41x LRCI) = LR(I)_+ M(eI, 1)
L2 % ENDIF . - - T
L3x ENDDO .
L PO FOR I = 1,IS ‘ ’
45 % TFCNCI) LT. N, .0R. LR(I) .EQ, N, .0OR. NC1) .LT. N.) THEN
Lf* . SEN(I) = =9,
L7 % ELSE
L8 % VN = (NCI)=NSCINI«(N(I)=NSCI)+R(I))=*
L% - F (T/7LRCIY = 1/RCII) + NCIY = (N(I)%%x2.)/N(1)
5% SENCI)Y = SART(VN)
51« FHMDIF
52 % EWMNRO
53% RETURN

54« END
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T C %% SURH #%*
2% C : ,
3« € SUBRNUTIME TO CALCULATE SURVIVALC(HAMRE,1978)
Lx C
2* g TROND WESTGRRN, INSTITUTE OF MARINE RESFARCH, BERGEN, NORWAY
*
7% SUBROUTINE SURHCFIH,M,LR,IS, R.MAX)
Bx DIMEMNSION FIHCT) MIMAX, 1), LRCIDI, RCT)
9% RE4L M,LR
1Nx ¢
11* € FIH(I) = ESTIMATE OF SURVIVAL IN YEAR I
2% € M(I,J) = MR, 0OF TAGS RECAPTURED IN J FRNOM THE RELEASES IN [
13« € LR(I) = MR. OF IAGS RECAPTURED FROM THE RELEASE IN I
14« € IS = NR, OF VYFARS TAGS ARF RELEASED
15% C MAX = MAXIMUM VALUE IS CAR HAVE
16 C
17 % PO FOR I ="1,IS = 1 .
13% TFCCLRCID=-M(I,I)) EQ. 0O, ,OR. LR(I+1) .EQ. N.) THEN
19* FIH(I) = =9,
2Nx* FLSE
21 % FIHCYI)Y = (ROI+T1I*(LRCII=MCTI IIII/CRCII*LRCI+1))
2% ENDIF
% ENDDOQ
24* RETURY
25% END o -
T* C %% SURS %%
2x C
3% € SUBROUTINE TO CALCULATE SURVIVAL( SEBER,CH. 5.1.3)
4% €
5« C TROMD WESTGARD, INSTVITUTE OF MARINE RESEARCH, BERGEN, NORWAY
6* C
Tk SUBROUTIME SURS(FIS,SEFIS,N,LR,NS,IS)
* NIMENSION FISCT),SEFISCIY, NCTY, LRCTI), NS(T)
Pk REAL NS,LR,N
11x ¢
11% C FIS(T) = ESTIMATE OF SURVIVAL IN YEAR I
12« € SEFISCI) = ESTIMATE OF STANDARD ERROR IN FISCI)
13+« € VFIS(I) = ESTIMATE OF VARIANCE IN FISCI)
14« ¢ N(CI) = ESTIMATE 0OF NR. IN POPULATION IN YEAR I
fo% € LRCD) = NR, OF TAGS RECAPTURED FROM THE RELEASE IN I
16« € NSCI) = MR, OF INPIVINPUALS SCREENFN IN YEAR I
17« € IS = NR. OF YFARS TAGS ARF RELFASED
1%% C MAX = MAXIMUM VALYE IS CAN HAVE
19«
2N * nO FOR I = 1,IS = 1 : .
21 % IFCNCI) "WLE. N. (OR. NCI+1) .LE. N.) THEN
2% FIS(I) = =9, '
23k ‘ ELSE
Dhox FISCI) = NCI+1)/(NCI)=NS(I))
25% . ENDIF
2h % ENDDO
27 DO FOR I = 1,1IS =1
28 % TFCFISCI)D LT eNeeORNCI)D LT O 0RNCI+T) LT 0..0R.LRCID.EQR.D,
29 % > 2OR. LRCI+1) .EQ. N,) THEN
50w SEFIS(I) = =9,
3% ELSE
32% YFIS = (FISCId#%2 9w (C(NCI+T) = NSCI+T1))*%2.)/
33x% > NCI+ T )% 0% (1/LRCTISTIY + (NCI)=NSCID))/(NCIT)XLRCI))
34% SEFIS(I) = SQRTIVFIS)
35% ENDIF
26% ENADO
37 RETURN

33% END
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k% SURC #%

SUBROUTINE TO ESTIMATE SURVIVAL(SEBER CH. S.4.1)

TROND WESTGARND, INSTITUTE OF MARINE RESEARCH, BERGEN, NORWAY

SUBROUTINE SURC(FIC,SEFIC,M,LR,IS,IT,R,MT, MAX)
DIMEMSTION FIC(1),SEFICC1),M(MAX,1),LR(1),2¢10N),TCI1NN)
PIMENSION 2C1),MTC1)

REAL M,LR,MT

COMMON /LAB/ T

FICCTI) = ESTIMATE OF SURVIVAL IN YEAR I

SEFICCT) = ESTIMATE OF STANDARD ERROR IN FICCI)D

MCI,d) = NR. OF TAGS RECAPTUREND IN J RELEASED IN I

MTCJ) = NR. OF TAGS RECAPTURED IN YEAR J

LRCI) = NR. OF TAG RECAPTUREDP FROM THE RELEASE IN YEAR I
IS = MR, NF YEARS TAGS ARE RELEASED

IT = NR. OF YEARS TAGS ARE RECAPTURED

MA X = MAXIMUM VALUE IS AND IT CAN HAVE

bO0 FOR 11 = 1,15

z2C11) = 0.
DO FOR I = 1,11-1
nO FOR J = 11,17
2¢11) = ZC11) + M(I,d)
ENDDO
ENDDO
ENDDO
2¢(1) = N,
PO FOR I = 1,IS
TCIY = Z(1I) 4+ LRCID
ENODO

PO FOR I = 1,1S = 1
IFC LRCI+T) EQ. 0. (OR. RCI) .EQ. O. .OR. TC(I) .EQ. D.)THEN

FICCI) = =9,
ELSE ' : :
FICCI) = ((T(I) = MTCIIN/TCINI*(LRCID/LRCI+1)II*(RCI+1)/RC’
ENDIF ”

CENDDO

nO FOR I = 1,18 =1 -
?F(sIC(I) LT.N..0R.Z(TI+1).EQ. n..OR LR(CI).EQ, ﬂ..O o

LRCI+T) ER. 0.) THEN e
SEFIC(I) = =0,

ELSE
VEIC = (FICCId#%2.)%C 1/LRCI) + 1/LRCI+1) + 172¢1+1)

T/RCIY = 1/R(I+1) = 1T/7CLRCI) #+ 2(1)))
SEFICCI) = SQRT(VFIC)
ENNIF
ENDDO
RETURN

END
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*% CHISQR ##

Al9

ROUTINE TO COMPUTE A CHI-SQUAREN TEST STATISTIC( P.243 IN SEBER)

TROMN WESTGARN, IMSTITUTE OF MARINE RESEARCH, BERGEN, NORWAY

NOTE

SUBROUTINE CHISQR(M,IS,IT,R,
DIMEMSION M(MAX,1),MTC1),R(1

REAL M,LR,MT

MT, LR, TEST ,NY MAX ,FIC)
JL,FICC1),LR(1),ZCINN),T(1NN)

COMMON /JLAB/ T

SURCC ) MUST BE CALLED BEFORE CHISQR( ).

FOR EXPLAMATION OF VARIABLES SEE ALSO SURC(C )

TEST
NY

[[ 1]

TEST

NY

N0 FOR I
DO FOR J = I,IT
IFC(J .EQ. I) THEN

ENDDO
GOTO 3
2 TEST
5 RETURN
END

VALUE OF THE STATISTIC WITH CHISQUARE DISTRIBUTION
THE NUMBER OF DEGREES OF FREEPOM

(IS=1)*(1IT=-1) = IS*(IS=1)/2.

= 1,18

EIJ = (LRCID*MT(IN)/T(I)
GOTO 1

ELSEIF(J .LE. IS) THEN

EIJ = RUCID*LRCII*MTCIDI/(RCIDIXT(I))

11 = 1

Je = J

DO FOR J1 = I1,J42-1
IFCFIC(J1) .EQ. =9.) GOTO 2.
EIJ = FICCJIY*ETJ

ENPDO

GoTO 1

ELSE

GOTO 2

ENPIF
TEST = TEST + ((M(I,J)=EIJI**2)/EIJ

=Q






