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The main purpose of this report 1s to up-odate the data given in 'Reeent Trends in 
Scottish Salmon and GrUse Catohes' (ICES/IONAl' Salmon Doo. '70/13) and to report on the 
results of a statistical. analysis of the trends in the salmon and grilse catches over 
the· ~nt:r-year J>9riod 1952-1971.. The 1972 oatch data a:re also included but have !lot 
been used in this analysis. 

·Methods 

~nds were calculated by £1 tting linear regression lines to the data ['or the 
wentt.-yean period. The principal statistics given are 'R', the regre:seion ooefficient 

'which -shows by how much the' catch has changed f'rom year to year l\md 'P', which 'is the 
probability that the calculated trend is siinply due to ch8nCe. 'R' values are positive 
or negative for an increase or a decrease in catches, :respectively, and 'PI values les~ 
than ~ (P«'05) are regarded ae being significant. 

. Salmon 

a} ~ trends 

The annual catches of salmon from 1952-1972 are given in Table'. From this Table, 
it appears that there have been wide £luctuations in annual catches. However, there is 
a suggestion of a. recent downward trend £rom 1967 to 1971. 

Table 2 gives the results of the analysis of the trends in thS 'e.nnU.a1 salnien catoh, 
which suggest that there has been no significant trend qver the twenty-year period. 

b) Seasonal tre~.ds 

Oommercial ca.tches have been seleci;ed for, the analysis of seasonal.· trends in -sa.l..Ijl.on 
cat.hes, because the majority of the d.sh,iri. them·are taken soon after their arrival on 
the COa,.EJt or on entering fresh~"ater. l.1onthl.{'commerei8.l. ·i'aimon ce:.tches are given in 
Table 3. 

.. ,These commercial catch data have been examined for evidence of a decrease in 
'spring' fiph. by calcule.ting the trends" .for the combined catches in February, 1Ja.rch 
and April (When catch samples indicate that few fish showing 'plus growth' on their 
scales are present) and. for the catches for each su'Psequent month. The results of .this 
analyeis are given in Table 4. . 

From this analysis, it· is evident thc.t catches of 'spring' salmon show a highly 
significant deoline over the period 1952-1971, while catches ot summer and later­
runnins fish (July, August e.nd September) ehow highly sisnificant increases of vary­
ing maen1 tude. .,As there is no evidonce of 0. ete.tist1cally significCJlt trerid in the 
total amm.al salmon catch, it Ina8' well be that tho decline in 'spring' salmon has been 
OOJDJ>9nsatedfor by an _ase in later runnins fish, s_stin!! th"t there has been" 
gradU8l ohange in the ti..m:Lna: of the a.rrl val of the various runs •. 
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The qUestion of incroesoa in salmon catches from JUly om'larda is complioated by the 
incluaion of 1""B" grU.e in the •• c.,tchea, ·bec..",e tho n.h.""",n use arbit3:ar:Y woight 
limit. in aep,orating the!>! oa~he •. i1>t •• almon· . ..,d.:pil.<i .• As yeti'no .~ti.f""to"7 
method of aorreo'ting total salmon catches for the numbers or 'over-we1ght' grilse 
included in them, i. e.vail"ble. However, the relevcnt monthly catohe. on the R1wra 
Tweed, Tq andSpey for 1969, 1970 and 1971 he.ve been cor;rocted for this error, on the 
baai. of' commercial oatch .cmplo., .,ithout· al1iering the'sisnificance of tho obserwd 
tronds of an 1ncrenso in catches iD those months".' "'. 

a) Annual bn4s 
Thore has been a marked inOrOsee in enJlI1ia.l gr11 •• catche. over the mnv-year 

period (Tabl. 1), with peaks in 1967 and 1969. It i. not, 'therefore, surpriBing that 
the calculated trend in the B>lIII1a1 ,;r11e. oatch .hOlT. e. highly significant incrose. 
(T .. ble 2). Thi. !nore"". in the grile •• atoll i. reflectcd in the totcl catch, which 
alao shotTS a significant increase. 

Tho incro ... ing number c.f {;ril •• caught iB refl.cted in tho p.,rcet./t_ of grUB. 
in the tot • .! cstch (T"bl. 5), "hich .how. a highly .ignificant trend (!l.o +1.3, P.o <.001). 

, . 
b) 

, ' 
SOasTS1- t;enda 

W.nt, in a report to I.C.E.S. (m: 1969/101:2) drew att.ntion to " tendency tewards 
later runs of grilee in Ireland in :recent ~. Table 6 gives details of monthly 
commercial grUB. oatche. in Sootland for tho period 1952-1972. The oclculatiDn. of 
trends in the.e catches .how highly sisnificant inc"" .... in July, August and· ; 
S.ptember (Table 4). 

'. 

0) Chmuz9s -in belMs 'HelM 

i/ent (100. cit.) also s~.t.d that, lIB .. result of the later .~t"7 of' grils. in 
Ireland, th~~ ~ been l'.n increase in the average woight of these fish in reoent ye2rB. 

T •. ble 7 gives tho .-.wrage uoight of salmon and grile. in the ammcl catch over the 
benty-ye"" period. Thoro has been a sisnificant trend, in the nvorege ,,.,ight· 01' ·grilse 
(L +0.04; 1'= .001), doapit$ the exolusion of tovern-oight' gr1ls~ 1'/hich o;rero classed 
as eclmon by tho USe of ""bitrary ueight limits.·· '.\'here i. no .isnificent trend in,.the 
avorege ""ight of .almon (Ib "().01; P.o >.6) clthough a signifioant decrep .. e might have 
been expeoted, particularly in recent yc!arS; due to'the inclUsion ot 'overweight' grilse, 
which would be expocted to weigh less than tho ave~ salmon. • 

TAAle 1 

Yo",," 

1952 
1953 
1954 
~955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 . 
1967 
1968 
1969 
1970· 
1971 
1972 

Annual Scottish Catphea='CJ1i2-1972, _ 

No •. of Selmop 
. 236,285 . 
211,935 . 
256,401 

. 252,109 
·200,425 . 
217,572 
224,820 ' 
270,006· 
201,753 ' 
179,926 
213,436 
267,280 
269.566 
219,999 . 

·227,707· 
'261,534 . 

213,993 • 
209,965 • 

·174,070 ' 
161,078 • 
210,570 

222,.877 

C3 

lip. of' GEilee 

' .. ',151,157, 
, :141,782 
.117,916, 
... ,1)6,015. 
,. 117,275 
, '19',974. 
·.202,703-

,;,115,962, 
184,631 
156,'257. 
280,826-
166,922-
286 .. 462, 

... 213,826 
.. 220,920 
.··342,597, 
, 213,879 
.348,781 
.·243,226 
.' 262,744 

:249,729-

2O~,170 

Total 

387,442 
353,717 
374,317 
J88,124 
317,700 
414,546 
427,523 
385,968 
386,384 
336,183 
494,262· 
434,202 
·556,028 
433,825.:: 
448,627 
604,131 
A27,872 
.558,746 
417,296 
423,822· 
.460,299 

430,048 
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jp.ble 2 Trends in the 4nnual CMches at '&e3 mgjz !!!!d Gr11eo-1952-Il 

Selmon. '1.& ~1.73 
P .. .2 

. Goiilse . '1.& .,.03 
P .<. .001 

Totell!&' :j:' ~ .29 
P < .• 01 

& 'I., Ilap •• ion Coefficient in 1000'. of fish. 

TAble 3 J!ontl!lY <i""ID"",iel S~ Catpho .. "5;'-1972 

.!£E l2l!.. !Eo. AT!£,. MIit :!l!l!£. ~ . Sl& Sept • TotaJ, 
1952 26,850 24,971 34,892 41,506 36,13' 25,953 9,608 983 200,902 
1953 .20,644 21,971 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 5,7'14 21,521 19,904 27,570 34,818 3'1,442 . 9,354 728 151,051 
1957 6,497 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 
1959 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 15,769 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 .11,023 34,363 22,774 32,100 33,675 33,363 26,527 3,461 197,286 
1964 9,934 13,171 13,233 23,744 35,804 57,678 43,213 5,453 202,230 
1965 7,884 15,823 14,911 18,167 30,517 43,407 . 22,285 2,549 155.543 
1966 . -4,931 13.479 15,620. 18,905 24,952 45,469 36,245 4,554 164,155 
1967 4,755 10,809 10,912 . 14,372 37,178 65,862 46,012 6,736 198.636 
1968 7,252 12,478 9,44' 13,712 33,018 51,221 . 34,887 6,319 168.318 
1969 3,237 4.796 7,731 10,746 21,779 60,406 50.576 7,940 167,211 
1970 3,126 '7,584 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 21r59~· 2,495 120,858 
1972 3,106 5,738 8,.568 15,765 22,730 57.467. 41,145 6,886 161,405 

1952-72 
~veraBe';'.538.3 17.159.718,403.224,580.2 30.591.2 41,5~6.2 24,626.6 3,19902-.169.624.6 

Table 4 Trends. in Monthl.;r Catches of Salmon E1Pf1 Gr11ae 

Feb.!Jl.cr • lAs.· ~ ~ i!lYz ~ .§£.Ili. 

Salmon Ra -32.9 .. 15.1 -4.8- +13.5 +16.8 +3.1 
p <.001 - 4,.001 >.05 <.001 <'001 ,(,,001 

Crilse R" ... ~.O4 +1.4 . +51.1 +~2.9 +.21 • 
p , ~.4 >.7 <'001 <.001 <'001 

a R, RegreBsion c~c£~~cient.1n l00's of fish. 
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'lablo 5 Gril.o 'Cnich !!B a P;;rcent:18!! of Tot4 C"tch. 1952-1972 

l2E Percentage 

1952 39.0 
1953 40.1 
1954 31.5 
1955 35.0 
1956 36.9 
1957 47.5 
1958 47.4 
1959 30.0 
1960 47.8 
1961 46.5 
1962 56.3 
1963 38.4 
1964 51.5 
1965 49.3 
1966 49.2 
1967 56.7 
1968 50.0 
1969 62.4 
1970 58.3 
1971 62.0 
1972 54.3 

1952-72 J.ver_ 47.2 
Tnble 6 !Iop.thlY Co .... rci.J. &U80 Catohoa 1952-1972 

!2.E l2l!:. !r.E", AE£.. Am .!le bJz A1!& §.£l!L. ~ 
1952 1 32 1,060 39,458 94,502 9,846 192 145,091 
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 43,274 646 192,588 
1959 6 . 311 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 " 2 9 583 20,413 177,165 70,262 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 7 309 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 JOO 26,657 197,199 100.395 3.588 328,147 
1968 200 250 329 905 14,757 124.457 63.247 3,033 207,178 
1969 7 1 36 902 34,963 226,105 74.185 4,492 340.691 
1970 7 453 20,860 148,024 58,840 3,494 231,678 
1971 31 23 926 32.308 177,908 41.262 2,411 254.869 
1972 7 55 702 32,158 159,025 49.386 2,111 243,444 

.. 1952-72 
~ Aver .. 64 58 78 550 18,623 126,714 50.612 1,886 198,780 

Table 7 Ave;:_ il~1£bt. (lb,) of Scottish Salmon eM GriJso. 1952-1972 

1!!£ ~ Grils. 

1952 11 .0 4.8 
1953 10.4 5.3 
1954 10.3 5.4 
1955 9.8 5.0 
1956 10.4 . 5.0 
1957 9.7 5.1 
1958 10.3 5.1 
1959 10.2 5.2 
1960 10.5 5.7 
1961 10.1 5.3 
1962 10.5 5.7 
1963 10.6 5.4 
1964 9.' 5·4 
1965 10.7 5·7 
1966 10.3 5·5 C5 
1967 10.5 5.7 
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 


