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adding a block of cards with the same argument and containing
the necessary print instructions. That is, change

68 78 (1, 2, - - n), NCAL
to 6474 (1, 2, - - n, ntl), NCdL
and add immediately before the END card
n PRINT 10n
10n FYRMAT (as required to produce heading)
RETURN
where 10n signifies the number 100+n.

It is, of course, possible to call different headings
at different points in one programme.

HEAD requires 800 positions of core storage, The
amount of storage required for COLUM depends on the number of
headings stored in it at any time. It requires approximately
500 positions for each 2-line heading to be printed.

While neither of these subroutines needs non-standard
word lengths, it must be noted that if they are to be used with
& programme which does use special word lengths they must, for
this purpose, be loaded with the same word length as the main
programme, This is done by preceding them with an appropriate
FANDK card.




FEITTING NF VON RERTALANFFY GROWTH FODATION

SALMDN MARINE GROWTH =AGE TN MONTHS FRNM REGTNNING NF SMNIT YFAR

NUMRER AGF LENATH
6624 44,9000 1445700
LT 7.5000 29,5400

36a 19,5000  A5.4700
48.  21.3000 64,5500
2. 30,9000  £3,1000
1. 38,8000 A7,4000
523, 42,9000  91.9500

T(0) UNKNOWN, OPTION 1

TRIAL VALUE OF K = ,07700000 MINTMOM CORRECT [N = 0nn200
SLSO L} B C n e F ~ 1 1
5.2T54FE+06 1.65B0E+N3 T 4RB4F4NG  T,NTI0F402 1 ,8932F 404 4, 3T2AF+N2 1 JCSCTFE4NS  §.NIA4E4NT  2.54]18F4NT 1 T124AF404
J L " o 2 < T '
6.599TE404  4e2663E+06 2.1456F40T =7, ASAECNT 2 DAATESNE =R, 5117F=N5  T.RALOF4NT ~1.5225F407  2.1333F400
X Y z
1.5347E+08  1.9206E406 1. 7T50RF+NS
ALPHA =  36.665300E+10 NIKIALPHA =  23,40R530F4+12 n2 (KAl = -8A,973000F+13
CORRECTION(TRUE) = .N12677 CGOPRRECTINN(APPR) = 012782 CGORRECTION(NSED) =  .012677 ADUISTEN k = J0AL322
SUM F SOUARES = ,39R400F+04

sSLSQ A L} C n E 5 L 1
5.2754E+06 1.6580E403 7.4854F404 T747724F+02 1,8616F+N4  5,0770F+02 HoNLRLFHDR 2, NGLAFHNE 7
J L " P 0 R s T !
9.57T9E+04 6.R154E40A 2,3534F+07 =2,7314F40T 2 ATAGESNE =3 ,4R47F405 NEEE407 —3,4166F407 41304540 —
X \ z
2.5793FE+08 2.9792E406 3,2229F+05
ALPHA = 28.004000F+0P DIK)ALPHA = 32 ,489000F+12 NO(KIAIPHA = —A7,55ATO0F+13
CORRECTINN(TRUE) = ,000083 CORRECTINN(APER) =  ,AANNR3  CORIECTINN(ISEN) = 0pR3  ANJUSTEN ¢ = ,Af 2
SUM OF SOUARES = .246170F+04
FINAL ESTIMATE NF K = ,06423R894 FSTIMATE NF T(N) = 2.312640 FSTIMATE NF L{INF) = ©0 N58024
CONFIDENCE LIMITS FOR T = 1,960000
VARTABLE STANDARD ERRDR T X SeEe LOWER LTHIT POFR LIMIT
K «N00374 «00N723 JNAIROS «N6LQ7?
T(0) 017008 WN33330 - 2.27¢300 2.245071

LLINF) +139277 272904 984782940 994328907 ~ .




= Arl SNDIX 2
e L OUTTUT - PABVP
FATLING THE DECAYING

“XPUNENT LAl GROWTH CHRVE

Y o= AL = b EXP(=KT)) WHERE X IS LINFAR S17¢
PART A 10 DRSFRVATINNS
AETE 1T ITEFATING Sy K = Qo 0CRAF=(12, A = 1.0004F+N?
AFTER 2 ITERATIING, K = 9 HAF=07y A = Q,0495F+N1
FINAD VALTUFS 3 TTERATIONS

Y= 9499841 =02 A= 9Q.9995E+0]

1 CHRUMN= 64932E+00 UMTTS UF TIiFe
1 UNTT OF TIME = 14442F=01 CHEOMNS .

PART W SAME URSERVATIONS AS DART A
= #= 1000 L -+00
T{1) = 146001F=03
T SO TOF SOUARES OF DEVIATITNS (PART B NATA) = A.0000F=N2

PART € CALCULATED VALUES FOR PLUTTING

G LINEAR SIZF
(e OO0 =99 ~1599E~02
heltiE=0]

| o OOD+00 o4 SO+
1 el +00 1.391¢+01
H00=+00 Te811F+01

7 H00F+00 221 0EF01

SONOE+00 7e500k+0]
3 e 00E+00 2958 1+0]
Lo OODE+F00 EYAELETIU
445 00E+00 1e622F+01

GO0E+00 29331 +01

& Or+01
«O32F+01

{«OOOE+DD

B iOOE+00) 5 ¢BNO4HFE+0]
L O 400 HeYF21 401
1«00 +0] He31YI+N1
1o 100OF+01 fhebOYE+N]
1e200F+01 e 9B6A+01
e d00e+0 1 (o2 (3-+01
La&l0E+01 ] (o 532F+01
T e nONE+01 (o9 (Se+01
LeitOOE+01 HaeBbal+0]
10E+0 L ebhhuiz+01

e UNE+01 HoBY L1-+01]
/@ 00E+01 Ge91-+01
2 ob NOE+0] Ge256F+01
2 et iiE+0 1 G,3Y1k+01

HUGE+0]
HUokE+01 9 ¢697TF+01

<OO0E+0T SOATAEFOT
0CF+0] Ge888E+01
eI+ ], V1 e9R2E+0]

T eRONF+01] OLORRE+M]
- +01 GeGfbi-+il
HUOk+6 |

TONE+01
ASYiIPTOT b

TRNT NP 7FRl=2e 30RF=(14 CRARONG S E RIRTH




LOINF) = 100,0000

K= « 1000

T(0) = 0.0000

NO OF POINTS = 30

AGE LENGTH
5 4487170
le0 95162
T.5 13.9292
Zel) 18.1269
25 22.1199
e 5.9181
3.5 29,5312
4 32.9680
4.5 4647371
500 19,3469
5.5 42,3050
Oel) 45.TT88
G645 4T 47954
7al) 5043414
4 32.1633
840 55,0671
9.0 5943430
T0.0 236721720
11,0 66.7129
12.0 <8805
T3.0 T2 . 1468
14.0 75.3403
15 .0 776869
T6<0 7TI9.8103
17.0 B81.7316
1840 83344701
T9.0 B e0& 3]
2040 B6 oG4 bbG
21.0 B7.7543
e U 1809196
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APPENDIL 5
SAITLE OUT:UT - GENVB

HAR OATA — GRAINGER JuF.P.B 10 324 TAELS = CALCUATED | ENGTHS e

li=A = «0220
~AGE ___ UBS. LEN aCldie LENE 2 SRS S T ———
1 1.399 1e353
7 2499 2679
5 4,999 La 694 2 = R AP e
4 7.999 Tets50
b 11599 10,915
& k. 399 T 1. RGOS A O L . Y0 L SN S L
{ 19,599 19.469
A 23.999 244,215
9 284499 292,036 o S ) Rttt
10 33.499 33.777
11 38,199
=12 424699 £ - - — A
13 464799
i 50,299
5505 53,499 PP i
16 56,299
V7 58, 594
18 60.399 2 S = —
14 674299 -
2n 63,890 AL DT
| RS SRAY L L s a1 A e S-SR e
22 hHh 394 hb o BHD
7 674499 AT<528
2% 68,599 8.1y e i == et
PARANETERS OF WALFORN P OT
B e SINTERCEPY = - 2 SRS & U A - S

PAPAMETERS (I T=VO B FOUATIAN
LAINF) = 72,8548 . 4 i
(R AT INFLECTINN = Retabr} 1IN =

SUM Ik SOUARES = 2,0741F+00
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T

CUMMERCIAL SALMON CATCH SUMMARY=- TFST DECK PAGFE 1
B e e e e s ol ol o s ol e ke R T T,
YEAR_MONTH B SETRUNETS DRIET NETS TRAPS OTHER TOTAL

AV WT CAT/NET AV WT CAT/NMFT AV WT CAT/NFT AV WT CAT/NET WETGHT NUMBER AV WT

DISTRICT NO, 13

1964
f 13,33 20 .0 B.175 233.3 0.00 n.00 0.00 0,00 1100 110 10.00
TOTAL 13.33 20.0 8.75 233.3 0.00 0.00 0.00 0.00 1100 110 10.00
1965
b 10,00 0.0 10,00 1AA .6 0.00 0.00 0.00 0.00 aQnQ a0 10,00
8 10.00 25.0 10.00 200.0 N .00 0.00 0.00 0.00 1100 110 10.00
TOTAL 10.00  45.0 10.00 36646 N.00 0.00 0.00  0.00 2000 200 1n.00
DISTRICT NO. 18
1965
4 0.00 0.0 0.00 0.0 10.00 200.00 0.00 _ 0.00 400 40 10.00
5 0.00 0.0 0.00 0.0 10,00 200.00 0.00 0.00 400 40  10.00
[ 0.00 0.0 0.00 0.0 0.00 200.00 0.00 0.00 400 40 10.00 |
o 4 0:00. 0.0 0.00 0.0 10.00_200.00 0,060 2 000 400 40 10,00
8 13.32 20.0 0.00 0.0 0400 0.00 0.00 0.00 400 30 13.33
TOTAL 13.32 20.0 0.00 0.0 10.00 800.00 0.00 0.00 2000 190 10.52
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MUMBER

#R0ON DAY SHCATCH*

AVERAGE WEIGHT =

IYOOLUY =

SALMON  TOTAL TOTAL EFFORT TOT/EFF GRILSE SALMON TOTAL
MIRAMICHI
196 P
WL 250 65 315 1255 500 1755 300 105 - 5902
L 0 0 455 0 0 1250 800 .56 0.00
TOTAL 250 _ 65 4" 110 1255 500 _ 1100 ST 18,00 "
1961
=t 250 65 315 1255 500 1755 300 1.05 _5.02 _T.69. 557
j n Q) 455 0 0 1240 800 «5h 0.00 Mo DO 276
TOTAL 250 65 770 1255 500 3005 1100 o70  “5.02 T.69 3.90
1962 T e
7 315 1255 500 1755 300 “:1.05  5.02 T.69 957
_8 455 o 0 1250 800 .56 0,00 0.00 2,74
THTAL 770 1255 500 3005 1100 « 10 5.02 T.69 3.50
1963
v 250 65 315 1255 506 1455 1.05  5.02 762 E
4 0 [ 455 0 o 1250 800 «56 0,00 0,00
10 TAL 65 770 1255 500 3005 1100 270 . 5e02.. Teb9 - 390
1964
1 250" * 65 ¢ 315, 1255 500 1755 _300 5,02 Tob9 5e57.
a 57 ™ 0 455 = 0 0~ 1220 a00 (.00 00 2. T4
TOTAL 250 65 770 1255 500 3005 1100 85402 T.69 3.90
B rvss e o
ki 250 65 300 1.05 Te69
) 0 0 800 56 DeNO
TOTAL 750 85 1100 « 70 Teh8




COMPARTSON OF BATCHES
EXPT BATCH NEfa
UAY A B EREE
1 17 B
B

q

1 i L& R
O ST |
R

1 2 3 A

A

8

b4 I3 R
TR A

R

b4 13 A
OV b —
8

64 2 3 [
S SRS, S i
8

97 A ) 5
TR I
5

ar 1 &
13

6

a7 2 7
i =

5 7
TETTON OF GRAWTH
FIRST LAST INTER
ATCH DAY DAY =vAl NEL
30 ER &3
(S | R T
1 b4 &3
64 97 33
1 bl A2
64 97 33

2.6840F=n3 >
1,0611F=n7
3.4221F=03  4,e
1.0403F-n? .0
$163

0,0A79503

Lrneefdh

ISARAL= o]

NIFFERENCE SeF. NE NIFF ¥
0.00000F-09 7.21110F=01_ ny

1o 4622 2F 400 Ly

f o RAPAAF=02 0]

7421 110F=01 l

TV AR323FF00 Pe: 3
ReNIATATF=N2 £.21020F=07 1.8
8.000N0F=N] 7.21110E=01 i
1. 46000 E+00 T.4R323F+00 .4 i
B.037R7F=02 £421020E=02 1.4
4200000F=01 2.71779F=01 o4
BaODONNF=01  1431148F+00 <
3.58997F-n2 Ru14A9KF =07 t
3.20000F400 1.018R0F+00 2.
6400000 F+00 2 NBLZAE+00 EPC & TR
2.N7485F=N] 743R1A2F=02 2.4
2430000 F+00 0,042 TF-01 2 |
TS 30000 E+00 14F4G32F¥00 ERC B or 3
1.71756F=n1 R,75303F-07 2.dres
Lel666AENN _ 1.0A)9T7F+00 1anfoRs
5.R3334F=01 7 ANLATE+00 T
5e63R1LF=N2 2 ,04RRAE=02 1eesr
3eChRAAFENN 1,0N08RF400 2 jppco
L.AG333E4A1 " 2 JhRGLLF+00 | Ga[1 3G
Te44100E=02 2,72R530F-07 2 plss8
2. TO00NF4NN 9 4 TNOANF=N1 A 000
T.0380AF+AT T ACONSESON E gefEan 3
24002 28E=02 01754F=02 Jep27
RATES
ROMTH 1IN L ENGTH |

i WERT 3 INST, BATE 110, HE —

LGLR$2

Z.nLl

1
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L& «050

Ns= 25
2498023E-33
5,97267E-14
549519RE-02
2,98023E-33
6417475E~14
7416494E-03

= 30
9.31322E-40

9431322E-40
1+75950E~19
1,16152E-06
9+99998E-01

N= 35
2.91038E~46
3,2757T4E=25
3455328E~11
2,17745E-02
2+9103BE~46
3.34323E-25
3.80156E-11
2.90262E-02

N = 40
9.09494E-53
44T2669E-31
4,71267E-16
1.77676E-05
1.28511E-01
9409494E~53
4.80815E-31
4.96009E-16
2.,06832E-05
9.999986-01

1.41561E=30
14547 46E=12
2.69256F=02
1.41859E=30
1.60921E=12
3,40905E=02

5430853E~37
«92651E~18
9.51652E-06

5.31785E=37
610246E~1R
1.067R0E=NS

1.93540€-43
1.41452E-23
4.82231E~10
«6T2R4E=02
1.93831E-43
1e44795E=23
5420247E=10
9.57546E-02

6.91215E-50
«4492BE=29
8.52770E~15

l.oasons-os

6.921256-50
2.49737E-29
9.02370E=15
1.295A1F=04

3422759E-28
3443021E-11
9.30157F=02
L1 TTF=2R
3.59112F-11
1427106F=01

le4A250E=34
«78289E-16
T+39693E-05

1.46TB2E=34
1.84391E-16
Bebbt74E-05

6425135E-41
53751922
5.830A1F=09
1.584796-01
6427073F=41
54 51999F-22
6435086F-09
2454234E-01

2456095E-47

2463F-27

139931613
5.81925F~04

2.56787E=47
1.14960€-27
le4RO55F=13
741150 76=04

ﬁémﬂ 10
3

4.T0152F=26
6e51741E=10
2o30517F=n]
4o T33Q4F=26
heRTAS2F=10
3.57623F=n1

2.5935nF=32
4e69N3TF=15
4.RBRGNF=04

2.60R18F=32
44RT477F-15
5.734RAF=04

1.30653F~38
1.806R9E=20
6.26157F=0R
2.7373FF=n1
14312A80F=38
1.86200F=20
64B9A6AF=NR
5427972E=01

601633 KF=45
«60234F=26
2-0&"72‘-[2

2.6803RF=03

6.18SN4F=45
44 TIT3NF=26
242296RCE=12
3.39189F=03

4491 3INOF=24
1.06140FE =08
3 ALOASF=0]
A ORNGAE=D4
1.130176=0R
7.22A00F =]

3.32616F=30
1.08213F=13
2,70R90F =03

3.25225F =30
1«130ARF=13
3,2R24AF-03

1.98593F=36
5.304RAF-10
§.94R40F=07
3.05942F-0)
1.99005F=36
5.5R107F=19
Ao AARLEF=0T
Re33915F-01

1.0R321E-42
1.68642F=24
Z RN030NE~11

WNERBOF=02

1409040F=42
1.73360F =24

3.02327F-11
1.38769F =02

- BINOM

2,02086E=27
1,4T9865 =07
2.773905-01
3,97075F-22
1,50191F=07
©,90903F-

3,08625F 20
2410313512
1.23520F-n2

3.319775-28
2.30622F-12
1.56354F-07

2.32047F-24
1.43503F-17
£.97204F=0%
1.AANR2E-N1
2438041 F-34
1.49084F 17
5.6367AF=N6
9,90008F -]

1.481936-40
5.553076-22
340517610

3.61512F-02

1.40272F=40
5.72722F=23
2,70780E-10
4ANDRIF-07

244830 TF=20
1.75618F=06

24522 T7F=20
0152 7F=06

2«MN1K1F=24
3.90651F=11
4.51389F=02

2.634R1E=26
41371 3F=11
6.0TTV0E=02

2.22245F=32
3,40 820 F=16
2.A2407F=05

2.246604F=32
3.58729F-16
4,19775F=06

1.66236E=28
1.64PRF=2]
2,73250E=09
9.01213F=02

1.A8T29F=38
1.TNAINF=2]
4.10374F=00
1,381 20801

1.2B055F=18 5.4743RF=17
1.76651F=05 1.40) 72F-n4

14206 78F=1R 5.A040FF=1T
1.95R05F=05 1.68752F=N4

1.A0LTAE=24 O, 25TRTF=23
£.11256F=10 R.3RTTTE=NO
1.27049F=01 2 .58634F=01

1.72111F=24 9 ,4287RF=73
6.5262AF=10 ©.04020F-00
1.R7A20F=01 &, 4645TE=0)

1.74938F=30 1.16324F=27
7423742615 1.,37511F=12
2.30153E=06 1.24067F=N7

1. 77T184F=30 1.1R106F=24
745931 5F=15 1.45104F=13
2.721356=04 1.52156F=03

1.515646=36 1.1879NF=24
44422 756=20 1.07374E=13
2.67729F=08 2.26200E-NT
1.85116F=01 2.77671F=01

1.53224F=36 1.20372F-34
.59336FE=20 1,1196FE=1R

4NRTRAF=0P 2, A524FFE-NT
3.23263F=01 A.N0924F=01

140R469E 5
1.06420F =03

7 020T4E. 5
221 208F=03

4,20047F =21
1.NNAG3R 7
2,280026-01

4,303207F. 1)
1 n0RO2E=0T
7 AS2ANF=0]

)

Aob21NBE- 1T
7 ,32TAAF =12
£.77014F=03

)
£ TE016F=2T

2 LA2TOF =12
7e25170F '3

A,N6OEE32

s
3070881 E=01

G 1AEDTF=33
2 WLTBPIF=1T
2.018ALE=NE
R.T1LAKE. °1
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APPENDIX 11
(cont'd.)

TFIN WHALES BC + USA 1940-1066 P00, EST. 195A-66
POPULATION ESTIMATE BY LFAST SOUARES METHNN
_INSTANTANECUS NATURAL MORTALITY RATE = 0400

sseeen

PesRCosP0AERcE00nDRCEEEITEE SE Y RENRUROINNABALAR

AT FC(I-1)  FST. pnp,

ACT. CATCH EXP. CATCH DIFFERENCE RTEE(SAY
1956 1.0000 0. 1561, 60240 59643 5.6 7340,00
1959 142983 682, 11424 477.0 4n9.1 67.7 4K09 A2
1960 143413 ST IS - Y, 1380, 0.8 ap.)
1961 1.6109 1152. w53, 118.0 as,? 2747
1962 2.6233 1225. aR2, 261 .0 436,9 -153.0
1963 341506 1332, 121 2327.0 20,1 -R3.1
1964 3.9829 1407. 612, 287.0 3068.1 1R,
1965 541713 1479, 423, 196.0 132.3 63.6 405042
1966 6,452 1517. 283, 17640 121.5 an yo74,70
ESTIMATE OF 0= +000426 SUM DOF SOUARES= 50R07 ,3)
P P T e T P T P Ty frne SEEEETEE
= ESTIMATED_SUM NF _SOUARES =
T SUFK SUNL STiMU SUMP SOMR SUnS
18 46.512400E404 53.303210E+07 15.271369F+10 =15.631440E405 -R9.56R151F+07 13,1331A0E+05
19 69.265300E404 16.717944F408 15.77564AF+11 =28 ,7RSTAAE+05 -41.RT40R3E402  32.145777E+05
70 71.169700E404 18,262517F+08 1B.0074R3F+11 =30,1PRAPEHDS —47.5ALOMNF+NR 34,7301 RE+05
21 72.562100E+04 19.943939F+08 23.983581F+11 ~31.603170E+05 ~56,104173E+08  3R.3214639E+05
22 B0.453200E+04 45,R92083F+0R_ 23.716040F+12 ~51.R89AALE+NS ~3R.0L3LITF+09 16.RA22RAE+06 L WA
23 86.075100E+04 T1.368566F+08 52.604356F+12 —10,4A2525E+05 —B1, 1I0F6ATE+09  32.248340E+06
24 94.312000E+04 12.170964F+09 12.952116F+13 =10.534760E+406 ~1R.765032E+10  69.142495F+06
25 9R.153600E+04 15.0724R88F+09 1P.43160RC+13 =12 ,470713E+06 ~26.07A573E+10 93,532 R2NF+06 .
26 10.125120E+05 20.5A582F+09 42.791493F+13 ~16.058095E+406 ~57.889478F+10  10.739AN2F+07




