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Introduotion -

Since 1950 the returns of salmon caught by rods on the River Wye have
been published in the Amnual raport of the Autnority in the form of a tsble
showving the monthly eatch split into clasges of under 7 lbs, 7-10 lbs and
thence up to 40 lba by steps of 5 lba. It haa therefore been possible to
epproximate the grilae, 2 gea winter and 3 sea winter age clagses by three
welght classes ag follows:a

Grilae = Salmon under 7 lbs caught after June lat

2 Sea Winter = Salwon under 15 lbs before June lat
Salmon between 7 l1ba 15 1bs after June lat

3 Sea Winter = Salwmon between 15 and 25 1lbe

A preliminery examination of the catch returng so divided ghowed a very high
degree of variability and a yenerally upward trerd in the catches of griise
and 2 sea winter figh, aifter removal of the trend it wes apparent that the
high variability wus related to monthly mean wgter level at Hereford und

could therefore be removed and indeces of totsl migrant population aize derived

with & suitable mathematical model,

3ince during the pericd under conelderation the number of licensea 1ssued
by the authority also incressed 1t was necessary te include some measure of
fishing effort in the calculations and for wang of a true measure of effort
it was decided to use the mumber of licence weeks issucd in the caleulation
of wontily cateh/unit effort for each age class,

Mothemntica) Model —

- © It wae assumed that the relationship between cetchfunit effort apd water
level conld be expressed in the follewing formi~

T
ELFAN- ;..',(1..,8'1..])
where Cij is the catchfunit effort in wonin i of year 3

. i is 8 sessonal faetor due to the wonthly variation in
estuarine availabllity of an age clase

F)} 1s gn index of total migrant population in year j
Lij £8 the water level in nonth i of year j

§i}t 18 a random error term

# im a constant

thus the catch of & particular sge c¢lass under constunt eflort is a wrepn: tion
of the totel migrant populatior of that ege cluss available during u particunla:

month and this proportion varies eccording to the water level in thst menth.

-2 -
Taking logarithms gives rise to a simple regTeseion ejuation soluble by
the method of lsast squares of the form.
Log (£ij) = +a;gt by v P Loy i) +Ei3

where the A7 and the bj are logarithns of the monthly and annual populasion
indeces respectively. :

Rg‘ __._ﬁ"@

{a) "Grilse"

The model accounted for 88 of the total sum of squares of the cateck

unit effort but & sigrificent test of the water lovel repression coefficient

showed that it ¢iffered from zerg at the 9%% luvel but nct &t the 95,

montkly constants diffessd widely st a ligh significence levelp ut the

dirferences in the annur' crnstants were not as cleuwr out,

{b) ™2 Sea Winter'Salmon

The

The model accounted for %%l of the total sum of syusTes of the catchfunit
effort and a significorce tert on the water level regression coefficlent showed
that it differed frou auze ot the 9%+ level, The si;nifickice Javels af the
monthly and amnual constonts were similar to those calculnted for the £rilee,

Antilocs have been tsken of the annuel constants which have then bren
shown in Plgure 1 as percentages of their mean with confidence limits of one
#tandard error, The monthly constants are eimilatly ehawn in Pigure 7, ™.

"importance of the water level ia demonsirated in Table 1 where for the mean
annual pepulatien sirengtl estimates of thecatchey of eech age class have heen
caleulated for the ~inigum, mesn and marimum water levels encountered during the
2] yeun period, ....aivg en effort of 5C,000 licence weeka (the approximate

Present day lev.i)

fble 3, The effecr of water level on monthly salmen eatch returns.

" gTession
Lefficient Water Level (inches) Batizmated Catch
of Logarithn Logari the
e §of Water of Monthly | Mini- Maxi-{ Mini= Maxi-
Clme | Level Montk |Constant mum Mean mam mum Mean mr
July - 427 3 14 34 48 60 69
GrIlge 0.1537 August L8 4 19 51 78, 99 115
Seofber|  L411 1 25 66 93 153 177
Ml -3 ,?‘D 7 4-4 54 5 1‘& 1B
Jereh,  _ 387 10 31 60 7% 11 138
25e APRFL 57 10 27 45 1%0 26, 321
Sem maY | he Tl oE | 4 | 320 a7 | s
WwiivIeR F322
T Tore i 5 17 46 236 | 355 | 45k
Satmon My 166 5| 14| 3¢ | 8| me| 19
: AagusT 1302 4 19 51 61 103 1.3
. | CEFTaMt i T2 1 25 €6 T 21 296
- - . . - -
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The model desoribed mppears to have been relatively sucoemsful in
explaining the high veriation in angling catches of grilee and 2 sea winter
ealmon on the River Wye; but it is obvicusly limited by the aseumpticn that
chenges in water level have an identical effect in each month considered,
However in epite of this approximation it has been shown that catches are related
to the mean monthly water level at Hereford and that agsuming this to be & true
causal relationship due to the tendency of salmon to enter the river on higher
than aversge water levels these have & high degree of practical significence
both for the angler and in the interpretation of catch returns,

The monthiy comstants derived from the model and plotted in figuxe 2
ITobably refiect the rate of srrival of migrents in the estuary., It would
appesr that the “spring” run is fully exploited by the englers put that tha
agtumn run of 2 ;es winter fimh snd the grilse run largely escape exploitation,

The annual constantis may be viewed am indecea of migrant population atrength
but in view of their low aignificence levels it vould be unwise to attach too
tuoh velght to any apparent differences in the 2 sea vinter indeces, They

-eertainly do not show s significant drop since the giart of the Wesi Greenlans
fishery and although it can be argued that the grilse populstion indeses have
shown a dramatic rise in recent years and assuning that this has been due to high
racruliment the two see winter lmdeces should ahow o similar pattern; there is
no svidence of guch g relationship in the 1950%a,

The sffect of uater level an oatches &3 shown fn Table I is such aa to
cause fluctuations of up t0 657 on either side of the catches sstimated for the
mean monthly levela, The anmusl returss are unlikely to show the mame degree
of depandence an water levels but sinoe the mean water level at Hereford for the
pericd July to September varied from § inches in 1961 to 33 inches in 1960 and
for the period April to June (Beaviest catohes of 2 wea wintar salmon) from &
inckes in 1957 to 40 inches in 1956 the effect of variation in water lavel is
eufficient to mask all but very large vuriations in population size.

lunions

1) The monthly catches of grilse and 2 sea winter salmon in the itiver Wye

are positively correlsated vith the msan monthly water level at Hereford

2) The wariation in catches cansed ty high or low water levels is sufficient
to mask all but large fluctuations in ropuletion strength unless the effect
in extracted by a suitadle statistieal technique.

5) l;'ni;niﬁunt reduction in population size of 2 wea winter salmon is
discernable in the past decads.
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