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The main purpose of this report is to up—data the data given in 'Reeent Trends in
Scottish Salmon and Grilse Catches! (ICES/ICRAF Salmon Doc.*70/13) and to report on the
results of a statistical analysis of the trends in the salmon and grilse catchea over
the. twenty-year pardcd 1952~1971. The 1972 catch data are also included tui have pot
been used in this analysis. o -

Methode .

Trands were caleulated by fitting linear regression lines to the data for the
twenty-year period. The principal statistics given are 'R, the regression coefficient
‘which shows by how much the cmtch has changed from year to year fand 'P', which ‘ia the
probability that the calculated trend is simply due to chance. 'R! values are positive
or negative for an increase or a decrease in catches, respectively, and "P' values less
than %% (P€.05) are regarded as being significant. . -

' .

, Balmon

a) Anmaa) trends

The anmual catehes of salmon from 1952-1972 are given im Tablé Y, From this Table,
it appears that there have been wide fluctuations in annual catches. However, there is
a suggestion of a recent downward trend from 1967 to 1971. S .

Table 2 gives the results of the analysis of the trends in thé ‘anmial salucn catoh,
vhich suggeat that there has been no significant tremd gver the twenty-year period.

b) PBeasonal trends

Commexcial catches have been selected for the anelysis of seisonal trends im salmen
catehes, hecause the majority of the figh in them are taken soon after thelr arrival on
the coast or on entering freshater. Monthly' commercial oalmon cztches are given in
Table 3. s

.. . Thase commercial catch data have been examined for evidence of a decrease in
: 'apring' fish, by calculeting the trends’ for the combined catches in Februzry, March
and April (when catch samples indicate that few fish showing 'plus growth' on their
sceles are present) and for the catches for each subsequent month. The resulte of fhie
analysis are given in Table 4. '

From thie analysis, it is evident that catchea of "epring' salmon show a highly
significant decline over the period 1952-1971, while catches of summer and later-
running £iek (July, August and Scptember) show  highly significant increases of very-
ing magnitude., -As there is no evidence of o staetistically significent trend in the
total anmal salmon catch, it may well be that the decline in 'spring' salmon has been
compensdted -for by an increase in later runming fish, suggesting that there has becn a
graduil chenge in the timing of the arrival of the various rune.
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The question of incroe.aes in Ba.lmon ca.tohea from JuJ.y onwa.rds 15 complicated by the
inclusion of large grilee in these oztches, -becauge the fishermen uwse arbitrary woight
limits in separeting their oatohes into salmon'.and. gr.-i:l.se. As yet;:no satisfactory
method of correcting fotal salmon cetches for the mumbers of 'over-welight' grilse
included in them, is eveilable. However, the relevent monthly catches on the Rivers
Tweed, Tay and Spey for 1969, 1970 and 1971 have been corrccted for this error, on the
basis of commexcial cateh samples, without’ u.l-Bermg the ‘significance of the observed
tronds of an inorease in catches in these monthe,

s) Ammel m '

There has ‘bcan a merked inerdage in anmal m.'ilse ‘eatches over the twenty-yoar
period (Table 1), with pecks in 1967 and 1969. It is not, ‘therefore, surprising that
the calculated trend in the anmual grilse catch shows a highly significent inerease
(Teble 2). This incresac in the grilse catch is reflected in the total catch, which
also shova a significent Increese.

The incrceging rmmber of grilae canght 13 raflected !.n tho peree ptage of grilso
in the tote.l cgtch ('.I'.‘able 5)- vhich shove a highly aimifica.nt trend (#= 41.3, P= €,001),
B) 8 1 trends ‘ )

Went, in a veport to I.C.E.S. (CK 1969/i:2) drew attention to & tendency toverds
later runs of grilse in Ireland in rcoont yoars. Table 6 gives detzils of monthly
commercial grilse catches in Scotland for the period 1952-1972. The calcul-:.tion of
trends in these catches show highly significant increeses in July, August ond . :
Septembor (Table 4)

o) Changes in gg' rage ilaight

Went (loc. cit.) also suggosted that, sy a result of the later ontry of grilse in
Ireland, there had been sn increase in the average woight of these fish in reoent yeers.

Table 7 gives the sverage woight of salmon and grilse in the anmal catch over the
hanty-year pexriod. Therc has been a significent trend, in the averege weight- of grilse
(R= 40.04; P= .001), deapite the exclusioh of 'overweight' grilse vhich werc classcd
as solmen by tho use of arbitrary weight limits. There is no significent trend in the
avorege meight of selmon (RB= =0.01; P= »,6) although a significant decrcese might Kave
been expeoted, particularly in recent yoara, due to the inclusion of 'ovcrwaight' grilae,
vhich vould be cxpoctod to welgh less then the average salmon.

Zable 1 Apmual Scottish Catches 195221972 .
Yeox. Ho, of Sz2imen of e . « Fotal

1952 . 236,285 - L5, 15T R 367,442
1953 211,935 - - 441,782 353,717
1954 , - 256,401 + 117,916 374,317
1955 ' - 232,109 --+136,015. - 388,124
1956 . - 200,425 - 217,275 317,700
1957 217,572 " 196,974. 414,546
1958 524,820 . . 202,703 . 427,523
1959 £70,006 115,962, 385,968
1960 | 201,753 - - 184,631 386,384
1961 179,926 - 156,257 - 336,183
1962 213,436 280,826 494,262
1963 267,280 . 166,922 434,202
1964 269,566 . 2B6,462, 556,028_
1965 219,999 - T..213,826 433,825’
1966 A ‘ 227,707 L t. 220’920 448,627
1967 - 261,534 - +--'342,597. 504,131
1968 213,993 - - 213,879 427,872 -
1969 209,965 . 348,781 558,746
1970 - 174,070 . .. 243,226, - 417,296
19M - 161,078 - . 262, TA4 A23,822
1972 210,570 L« 249,723 460,299
. 1952=72 gvernge 222,877 ) 207_;170 ) 430,048
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Tronds in the 4nmel Catchos of Balmoy and Grilse 1952-11 -
Salmon . R = 1.73
P > .2
. Grilse. B® 4 9.03
P £ ,001
Totel ~R® ¥ 7.29
P < .01

& R, Regrossion Coefficient in 1000's of fish.

 Zeblo 3  Monthly Gommpreis) Selmon Catches 195251972

Yeor  Fob,  Maz,  Amr.  Mey Junc  July  Auge  Scpt.  Totel
1952 26,850 24,971 34,892 41,506 36,139 25,953 9,608 983 200,902
1953 .20,644 21,97t 23,455 35,997 25,060 29,200 10,670 695 167,692
1954 . 17,729 33,602 43,406 37,401 29,490 30,742 9,886 637 202,893
1955 6,438 24,679 34,961 33,088 44,762 41,631 18,339 1,517 205,415
1956 5,714 21,521 19,904 27,570 34,818 31,442 3,354 728 151,051
1957 £,497 20,642 20,935. 31,525 33,557 31,105 . 10,019 544 154,824
1958 6,528 16,623 21,053 33,782 31,103 37,114 15,836 758 162,797
1950 34,218 27,140 27,083 30,686 40,356 39,056 21,608 2,308 222,455
1960 5.892 18,017 15,277 28,403 26,532 34,397 17,626 2,338 148,482
1961 . 6,048 15,789 16,674 - 22,482 25,934 26,833, 14,880 2,232 130,872
1962 . 5,370 10,931 9,946 22,058 31,247 43,750 ,. 25,057 2,919 151,278
1963 .41,023 34,363 22,774 32,100 33,675 33,363 26,527 . 3,461 197,286
1964 9,932 13,171 13,233 23,744 35,804 57,678 43,213 5,453 202,2%0
1965 7,884 15,823 14,911, 18,167 30,517 43,407 . 22,205 2,549 155,543
1966 . 4931 13,479 15,620, 18,905 24,952 45,469 36,245 4,554 164,153
1967 © 4,755 10,809 10,912 14,372 37,178 65,862 48,012 6,736 198,636
1968 . T.252 12,478 9,441 13,712 33,018 51,221 . 34,887 6,319 168,318
1969 3237 4,796 71,731 10,746 21,779 60,406 50,516 7,940 167,211
1970 3126 h584 9,758 10,541 20,436 41,432, 29,795 5,151 127,823
1971 3,128 6,226 5,933 13,634 23,328 44,523 21,593 2,495 120,858
1972 1106 5,738 8,568 15,765 22,730 57,467 . 41,145 6,886 161,405
1952-72

Average©9,538.3 17,159.7 18,403.2 24,580.2 30,591.2 41,526.2 24,626.6 3,19%27169,62446

nthly Catches of B

Teble 4 Trends. riles
Feb./Mor . /Apr. Moy Jupe July Ang. Sopt.
Salmon R® «3249 »15.1 =48 - +13.5 +16.8 +3a1
P <.001 . %001 »,05 <,001 <,001 2,001
' Grilse R® - . s4i0d +1.4 < +51.1 +32.9 421,
P - + ’04 > .T (.001 <0001 (.001

a R, Regression cocfficient. in 100's of fish.
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Table § Grilse Crfch gs a Perceniage of Totsl Cotgh, 1952-1972 -
Yoar Percentage
1952 39.0
1953 40,1
1954 3.5
1955 3540
1956 36.9
1957 475
1958 4744
1859 30.0
1660 47.8
1961 46.5
1962 5643
1963 384
1964 5145
1965 49,3
1966 49,2
1967 5647
1968 50,0
1969 62,4
1970 58.3
1971 6240
1972 54.3
1952=72 Avercge 472
~Moble B thly Commercic 1s¢ Cgtohen 1959-1972 B
leocx  Feb, Nexo Aprs  May June ° July donge Sept,  Totel
1952 1 32 11060 39’45’8 94'502 9'846 192 1451091
1953 5 14 583 18,098 96,622 19,728 459 135,509
1954 1 2 246 9,580 83,633 19,243 358 113,063
1955 1 3 134 15,556 89,467 26,228 581 131,970
1956 7 372 13,954 75,370 19,315 282 109,300
1957 33 13 677 32,339 116,231 37,378 307 186,978
1958 3 11 411 14,346 129,797 43,274 646 192,568
1959 6 . 3N 5,841 67,847 37,623 890 112,518
1960 1 22 701 12,116 111,737 47,088 1,766 173,431
1961 13 3 83 344 - 11,538 96,198 40,476 1,372 150,027
1962 1 2 9 583 20,413 177,165 70,269 1,883 270,335
1963 26 55 207 5,471 91,218 58,908 1,790 157,675
1964 913 914 922 1,255 13,548 140,377 109,222 5,084 272,235
, 1965 8 T 09 12,475 142,857 47,623 1,835 205,115
1966 135 3 169 4,650 115,253 89,312 3,024 212,546
1967 8 300 26,657 197,199 100,395 3,568 328,147
1968 200 250 329 905 14,757 124,457 63,247 3,033 207,178
1969 7 1 36 502 34,963 226,105 74,185 4,492 340,691
1970 T 453 20,860 148,024 58,840 3,494 231,678
1971 3 23 926 32,308 177,908 41,262 2,411 254,869
1972 7 55 T02 32,158 159,025 49,386 2,111 243,444
. 495272
¥ Average 58 78 550 18,623 126,714 50,612 1,886 198,780
Table 7 Avexage Veichte (1b,) of Scottish Salmon apd Grilse, 1952-1972
Year - . R Baliién ' ‘ Crilse
1952 1.0 4.8
1953 10.4 5.3
1954 10.3 Sed
1955 9.8 5.0
1956 10.4° 5.0
1957 9.7 5.1
1958 10.3 5e1
1959 10.2 5.2
1960 10.5 5.7
1961 10.1 5.3
1962 105 5T
1963 10.6 5.4
1964 9.9 54
1965 10.7 5.7
1966 10.3 5.5
1967 10.5 57
1968 10.5 5.6
1969 10.4 6.0
1970 10,2 5.6
1971 9.8 5.9
1972 10,3 6,2
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