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Introduotion 

Since 1950 the returna of salmon caught by rods on the Tavel' Wye have 
been published in the Annual report of the Authority in the foI'll! of a table 
abovtD6 the monthly catch split into cwaes of under 7 lbs, 7-10 1bs and 
thence up to 40 Iba by steps of 5 1ba. It baa therefore bun possible to 
appros:imate the grilss, 2 eea. winter and 3 sea wint"!r nee claeaes by three 
weight classes as follows:_ 

Grilae 

2 Sea Winter 

, Sea. Wintar 

Salmon under 7 Iba cauCht after June lst 

SalJaon under 15 Iba befcre June lat 
Salmon betwl'en 7 Iba 15 lba after June lat 

Salmon between 15 and "5 lbe 

A preliminary examination of the catoh returnl so dividC!d eho .... ed a very hieh 
degee of variability and a r:enerally Up\fflrd h·er-d in the catches of grilse 
and 2 sea winter fish. A.fter removal ot tht' trend it ","'s al'parent that the 
hish variability was related to lIIonthly lI!ean ",.ter level at Heref(lrd and 
oould tberefOZ'f' be 1'8IIIOved and indecea ot total !!dBT&nt f'OJlUIetion size derived 
with a auitable mathematical model. 

Since during the period under oonsideration the number of Ucenaee iesued 
by the authority also increased it wae necessary to include sOllie measure of 
tiahine effort in the calculations and for .... ant of a true meAeure of effort 
it WAS deoided to use the number of licence weill! i:H!Ucd in the calculation 
ot aonthl;y catch/unit effort for each afie class. 

Hath.tical Hodel 

It waa essumed that the relaticmst,ip bet",e<!11 ct>tch/lOni t effort r.nd "1o.t.E'r 
ley,e.! __ o~llid be expreaspd in tbe followin.:.:' foml-

where 

CljCC pj ~1 l.t(l ... rij ) 

Cij is the catch/unit effort in tiIOntn i of ;year j 

Ki is a eeaa"nal tactor due to tit!! IIlOIlthly variation in 
estuarine aVlli labl11 ty of an ag.t class 

Fj is an incex of total migrant ropnlation 171 year j 

L1J is the .... rotn levo!l in nonth i of year j 

Sij 1& a mndom error term 

p 1& a conatant 

thu8 the catch of a particular age class 'Jnder cClUltW1t "ftort is n )rol"o~ tion 
ot the total micrant populatior. of thnt ace cll'F.I~ availH.bl~ ~urill~ " j)li!'tiCUlal 
lIonth and this proportiOll varies aocording tt:l the WIlt!;!!" lev!"l in that I::c:;th. 

- 2 -

Takill6 logarithms t;'"ives rise to a simplf' l'~t;ression e'iu"Ition soluHp by 
the method of1.east squares of the form. 

Log (Cij) ., }I"'~j+ bj + (3 LOt> j.iJ + E"ij 

where the Ai aWl the bj are lOt.-ari thr.!8 of the 1lIOnthl;y flnc annual popula :ion 
indeces respectively. 

~~ 

(a) "Grilse" 

'l'he lI!ode1 accoun-::ed for Sft,',-- of the total sum of squares of the eatct 
unit effort but a sigr:ificclllt teet of tile water lcy""l rCt;reBs1.ol1 cotoffici<;nt 
showed that it dii'f.,-::po:! fron :;ero at t.he 9rr:.~ l",vel but nc.t at the 95~·'. The 
1I.onthly constatlts difre~ .. d ",j,~ely at a high si .. '1'lifict:.nce l(>v~l, but thto 
dh'ferencps in the ~TmU!." c"l1!!tants "'ere not as cleul· cut. 

(b) "2 Sea Wintt!r"SalI'''~n 

The !!Iodel Qccoll)lt.,d for 9:""~~ of the total S1.:lll of s~ueres of thE'! clotc-h/uni t 
effort nnd a signific;,::cI> :"f"~ on the water l~vel rtc"e;re",sic"m coeffictfllnt !'Ihowt'i1 
"that it differed fI'O:.: z,-,:.·" r.t th~ 99'7! level. The :lIi::ni fic"'lIcf! ]ev"ls I")f the 
lIl<lJlthlyand annual ccn!1lt!.nts were similar to thos'1- calcuh.tP.d for the t;ri1s .... 

AntilOt:"a havp bef'r. t,;ken of the annual cOIllJu;nts which MV., tiler; b~f'n 
shown in Figure 1 as percentl<,",-es of their mean with confidence lint! ts of one 
atandard error. The monthly constants are sWlat'ly ah"lw in Figure~. ':h., 
importance (If the. water level is demonstrated in Table I ",here for th .. !np.lln 
annual pcpulCleiCJ(l. .s~rolngtil ~stimatea of thecatcbes of ellch age clue have hI'''!! 
calculated For the "'inilltWll,mel&n and lIIlLl:illtWll water levale enoountered dur1nt· th'" 
II ~ ... i. ... ,_ •... ..a!~ an effort of 5C,OOO licence weekll (tho! approx.lmllte 
""'''",r ~ J ...... J) 

~-.!.:blt'~. Tht' t'tract (If water level on IIInnthlr salmon catch returns. 

"bl'esstol 
Aetrioie: 

, 
" Water Leval (1ncheIl) lmt1.a:a+.ed Catch 

I
n f I·Of~ari 

~ "t Water 
c,..~ Level 

II" 

l'!onth 

Lotsari th!:: 
of ~1ol!thly Mini_ 
COllI'! tfmt mum 

IIaxi- Mini_ ~.axi-
H,an mum .... Me .. cur 

'''115 e 

1 S~. 

IAoItl"rfll 

SII'''''' 

0.1'551 

-

.~ 

-- - - - -

July -.427 l 

August .(1:6 4 

spJ':'Iber .411 1 

,... 
-.2.1'0 7 

~" 
_ .311 10 

,,"PRJL ,1"1 10 
. W1R'1 1.6J~ 7 

lONe . "'" 5 

""r I'" l 
t9p&u$f ,JD2 4 
I~~ 31.:> __ ,' --L.....- 1 

14 l4 48 60 69 

19 51 78. 99 115 

25 66 9l 15l 177 

44 64 8 14 18 
II 66 76 Ul 136 
27 " 190 26/, J21 
.<" 45 J20 476 595 
17 46 236 J55 49i> 

14 l4 89 148 199 

19 51 61 10J 143 

25 66 74 214 296 

, 
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pMGUII.iag 

The aodel deeoribeCI appears to have beeo relatively BUooes.I!f'ul 1n axplainizlg the high variation in angling catohes of Brilee and 2 sea winter ealmon on the River \fly.! but it Is obviously 11mited by the usumption that cbangn :in vater lnal have an identical effect in eaoh IIIOntb considered. Rovner 1n spite of this e,pproxilllation it has been shown that catches are related to the Dlean IIlOnthly water level at Hereford and that aasumins this: to be a true causal relationahip due to tn!t tendency of salmon to enter the river on higher tban anrae;s water levels these have a hish degree of practical significance 'both for the al1g1er 8JJ,d ill the Interprittation of catoh returna. 

!hao axmthl;r oo!llltuta derived froID the model and plotted in figure 2 probabJ,7 reflect the rate of arrival ot mi£rlUlts ill the estuary. It '<IOuld appeu that the "aprin&" rtI.II 18 tully .::.:ploited by tba anglan: but that the autumn run of 2 us wintc tuh e.nd the cribs 1'\lII largely e,aMpe exploitation, 

h annual constantll IIIQ" be 'Viewed as indacea of aigrant population Itrength 'but in new of their low 11p1ficlll1ce levels 1t would be IUlwi •• to &ttaah too aJeh weight to IUQ' apparent difference. in the 2 sea. winter indec... They _oertainly do DOt lhow a s1snificant drop .Uto. the _tart of the Weat Greenland fiehary and althOU6h it C8tI be arsued that the grilae populatiOil indeo_ he:" .howI:! a dramatic ri •• in recent ;yean end uau.:l.n&' that thil hu been due to h1ah HOl'tIi t,urnt the two e.a wint.r 1JIiIaoee should .bow a e1milar patteml there 18 no melllloe of luch a relatiOlllhip in the 195011. 

'l'be e1"teot of qter lenl on oatche. as shown in Table I 11 suoh. lUI to oaU8 nuctuaUona of up to ,,,. OIl either del. ot the eatohe ... ti_ted for the IRIaJl IIOIIthl,. leveb. The 1UlllUa1 return. are unlikel7 to Ihow the "lIIe degee ot dependenoe on water levela 'but 11noe the .. ean .... ter level at H~rord for the period Jaly to September varied l'rc:. 5 :lDch .. in 1961 to 39 inchee in 1960 .n:! tor the period April to .Tun. (Hean"t catche. or 2 eea. winter eall!lon) t'l'OI!I ~ inohetl :lD 1957 to 40 :lnche. in 1956 tha .rrect of variation in _tel' level 11 eu£rioieJIt to ... k all but ve1")" large vlU'iationll in populat1<m lift. 
CggoIU11one 

1) '!be IICIntbly catches of gr1ll. aP4 2 ••• v.tnter labion ill tbe River 'qe are poaUl,..ly eorrelr.tecl liith the Jlean 1IIOnthl7 vater lenl at Herel'ord 

2) Tbe ftr1ation in catches CW18ed 1:y high or low vater levell 11 lIul'ficlent to ... t aU but l~ge nuetuatione in population etreJ\6th unlese the erfect 11 extracted by a au1table atatistical technique. 

,) .: .isntn~t reduotion in JIOPIZlation l11::e or 2 Ie. vinter lIahon b tI1Hft111.ble in the put decade. 
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R • WYE 
T ANNUAL POP U lATION S I Z E IN DECES 

2 SEA WINTER SALMON 
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