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SUMMARY
Hatchery reared salmon smolts have been microtagged using binary coded nose tags and
released into Irish rivers since 1980. These tagged fish are intercepted and identified in
high seas and coastal fisheries prior to their return to Irish rivers as adult salmon. The tag
recovery programme, provides valuable information on the marine survival and
exploitation rates of these tagged fish and the return rates back to the river of origin. This
paper summarises the results for release groups of reared indigenous salmon from the
Burrishoole system in Co. Mayo.

Marine survival prior to homewater exploitation has been very variable in the period
examined. Although homewater marine exploitation rates have varied considerably
depending on the fishing areas, they remained high for all areas combined between the
years 1982 to 1989 with exploitation rates up to 87%. The greater part of the catch is
taken in the Mayo area. Exploitation rates have decreased since 1989 and approximately
60% of the returning stock is estimated to have been exploited by coastal fishing methods
" in 1993. Survival to the river has also varied with an average of 2.5% of the total number
of smolts released returning as adults to the river.

INTRODUCTION

The microtag recovery programme was initiated in 1980 to provide information on the

. exploitation rates by commercial and recreational fisheries based on recaptures of tagged
reared and wild smolts. Tagging of smolts from 9 rivers located around the western
seaboard has been carried out annually using binary coded wire nose tags. Full details of
tagging and recovery information are available from Anon. 1981 to 1993,

The Burrishoole is a short river which flows into Clew Bay-in Co. Mayo, in the West of
Ireland. The total catchment area is 111 square kilometres ( 43 square miles). A
description of the physical characteristics of the system is given by Plggms ( 1985).

Since 1970 there has beeri a full upstream and downstream counting facility for salmon on
the Burrishoole. The total counts of upstream migrating reared fish and the numbers of
tagged fish taken in the fishery are available from the relevant Annual Reports of the

~ Salmon Research Agency of Ireland (formerly the Salmon Research Trust).
; :
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METHODS
the system. Tag recoveries are gencratcd from international hlgh seas fisheries in the
Faroes and Greenland and from homewater fisheries (drift nets, draft nets, angling etc).
Data on declared salmon landings in each of the corrésponding areas is collected by the
seven regional fisheries boards and compiled into a national dataset by the Dept. of the
Marine. Salmon landings are also provided by the Foyle Fisheries Commission and tag
recovery information is provided by the Dept. of Agriculture for Northern Ireland. The
number of adult recaptures taken in these fisheries is estimated by multiplying the number
of tags recovered in each fishery area (Figure 1) by the ratio of the reported commercial
catch in these areas to the sample size examined. Over 12 tag recovery locations, covering
fish dealers and processors are scanned for the presence of finclipped salmon. There is
also a substantial non—catch fishing mortahty (NCFM) associated with these fisheries
which Vmcludes all sources of losses from nets and non-reporting of catches. An estimate

" of NCFM is derived annually from local knowledge and experience. This can then be used
to expand the net recovered tags to indicate the total stock available at the time. Reported

salmon catch figures for 1993 are provxslonal

The total Stock returning to the river is estimated by summing the counts of reared salmon
in the upstream trap, together with those taken by the recreational fishery. For the
purposes of this analysis it is assumed that the tags are fandoml'y distributed throughout
the fishery and that non-recognition or non-detection of tags is minimal. Exploitation is
estimated by dividing the number of fish caught in a fishery by the number available to

_ the fishery.

B . ‘ - RESULTS

The numbers of smolts released (estimated as the actual number migrating) and the
numbers of tags recovered in the various sea fisheries around the coast, including returns
to freshwater, are shown in Table 1. Catch dlStI’lbUthﬂS indicate that the hxghest numbcrs

* of fish were taken principally in the Donegal, Mayo and Galwaylleenck areas.

' The relative explontanon rates on this stock are glven in Table 2 and summansed in Figure

2. The category 'other' in Figure 2 refers to other sea area recaptures where tags are only
recovered occasxonally The river recaptures include anghng returns and trap or
broodstock counts. An estimate of NCFM is included for the exploitation rate and the
percentage survival to the coast. These rates have fluctuated considerably over the years
and between fishing areas. The percentage exploitation in Donegal was high from 1982 to
1984 and then decreased in 1986. The rate then increased up to 1988 and declined again.
Approxxmately 9% of the exploitation in 1993 was accounted for by the Donegal fishery
which is much lower than the average catch from this fishery (21%) over the study period.
Explouatmn in the Mayo area has ranged from 9 to 42 % in 1993, the highest marine
exploitation of this hatchery stock in this area to date. The medn explmtanon in the
Galway and Limerick fishmg areas combined was 12% but only 3.5 % was taken in 1993.
The mean explontatlon on this stock in other areas is less than 5%.



Figure 1 Recapture drecs for the salmon tag recovery programme

55.5

P ; Donegal
54.5

Burrishoole

] Mayo
® 4

535 He—m—m—p——m

Latitude

Galway/Lirperick

un
w

52.5
lth East

52

. 51.5

51
-12 -11 -10 9 8 -7 -6
Longitude west




CJ rRiver

M oTHER

O cAuyLM

% of total stock

E mavo

DONEGAL

o SN s \ PN
— N ® ¥ BV OV N © O O — o O
[= o] [0} =] o] o] <o) o] e ] o~ o O~ (o8
e gz 22
Figure 2 Variation in exploitation and returns to the river of Burrishoole reared

salmon (includes an estimate for NCFM)

Overall, however, the rate of exploitation by nets, including and excluding NCFM,
remained high but stable for the period 1982 to 1989 (Table 2, Figure 3) but has recently
declined. The exploitation rate in 1993, including NCFM, was approximately 71% of
the total hatchery stock returning to homewaters. The rate of return to the river has

improved since 1989 (Figure 2) with approximately 30% or more of the homewater stock
reaching the river.
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Figure 3 Exploitation by commercial nets in Irish waters on Burrishoole reared

salmon -



The percentage survival of the hatchery stock (i.e. rate of return to the river from the total
number of smolts released) has also remained relatively stable varying from 0.5% to 4%
with a mean of 2.5% (Table 2). Survival to the coast in 1993 from smolt migration prior
to homewater exploitation was 7.5% which is lower than the mean of 12% for this period.
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Figure 4 Survival rate of Burrishoole reared smolts to the Irish coast.

The relationship between the total number of microtagged smolts released and the
subsequent return to the coast prior to commercial homewater exploitation is shown in
Figure 5. The relationship is significant at the 95% confidence lcvel (p=0.004) and 54
% of the variation in the model is explained by this relationship (r2 = 0.544).

~ Marine mortality, independent of fishing exploitation, and differences between release
groups in terms of husbandry, timing of release and release conditions would account for a
high proportion of the variation. An analysis which takes account of the known
differences between release groups and the environmental conditions would improve this
relationship considerably and allow a more accurate predictor of the likely return rate of

- hatchery reared smolts.
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subsequent return as grilse to Irish coastal waters

The rate of exploitation in the high seas fisheries has been extremely low for the
Burrishoole stock. Tags originating from Burrishoole releases often appear in the Faroese
long-line fishery. These tags invariably originate from discarded fish (less than 60 cm)
and the extant exploitation rate (i.e. the numbers of fish taken in the fishery over the
numbers of fish deemed to be alive at that time) has only exceeded 1% in one season
(1987/1988) since microtagging was initiated in 1980 (Anon. 1994). The rate of recovery
of Burrishoole microtags in the Greenland drift net fishery is also sporadic and generally
very low, and it is not possible to use these tag recoveries to estimate exploitation
accurately. However, tags recovered from this fishery are from 1 sea- winter salmon,
which are destined to return to Irish waters as 2 sea-winter salmon. Therefore, even a low
rate of tag recovery can mdxcate arelatively high rate of exploitation as this component of
the stock is always small.

DISCUSSION N
Browne and nggms (1986) reported that exploitation on this hatchery stock was high but
relatively constant for the period 1981 to 1985. 1t appears from more recent tag recovery
estimates that the exploitation rate has declined in recent years. This may be the result of
several factors including lower fishing effort as fishermen generally perceive stocks to be
low, lower prices for wild salmon and increased fishery protection in recent years,
particularly in the north-and north west.

Return rates are influenced not only by the numbers of smolts released but also by marine
mortality factors and differences in release groups. Marine mortality (thermal habitat,
predation etc) cannot be controlled but husbandry techniques and release strategies can be
adjusted and this may improve return rates overall.



Exploitation on this stock has always been very low in the Faroes fishery (Anon. 1994)
and it is unlikely that the recent buyout of the quota of this fishery will be noticed in
return rates in Irish waters. Browne and Piggins indicate that exploitation by the
Greenland fishery may be high on potential Irish 2 sea-winter stocks. The recent buyout
of the Greenland quota may yield considerably more 2 sea-winter salmon to the
Burrishoole and other fisheries. However, the first salmon returns to Ireland resulting
from this buyout will not return to Irish coastal and inshore waters until 1994, As these
fish generally return as early spring fish, they are not subjected to coastal exploitation at
the same rate as 1 sea-winter salmon. This should therefore result in considerably more 2
sea-winter salmon entering rivers and higher numbers being taken by anglers.

ACKNOWLEDGEMENTS
We are indebted B. Doolan and N. Bond (Fisheries Research Centre) who assist with the
National Coded Wire Tagging and Recovery Programme and the many bursar students
who have participated in the programme. Staff of the Salmon Research Agency of
Ireland (formerly the Salmon Research Trust of Ireland) are gratefully acknowledged for
providing recovery information for the trap facility and the catchment in general and also
for providing invaluable assistance during tagging operations. Declared salmon landings
are provided by the Regional Fisheries Board Managers for each of the seven Regional
Flshenes areas and by the Foyle Fisheries commission. :

This programme could not have been carried out without the full co-operation and

assistance of salmon dealers and processors to whom we are indebted.’

REFERENCES
Anon., 1981 to 1993. Annual Reports on Coded W1re Tag Recoveries. FlShCI‘lCS Research
Centre, Abbotstown, Dublin 15. .

Anon., 1994 Report of the Meeting of the Working Group on North Atlantic Salmon.
ICES CM 1994, ASSESS

Browne, J and Piggins D. J.. 1986  Exploitation of Reared Salmon Released into the
Burrishoole River System. ICES CM 1986 / M:21

Piggins, D.J. 1985  The Silver ecl run of the Burrishoole System. ICES CM 1985/M:5



TABLE 1 Estimated number of tagged salmon recaptured in each fishing area
(Tag recoveries are raised by reported catch)

Fishery  Number South Southeast  Total Total TOTAL
year  migrating  Donepal  Mayo Gal/Lim Kerry Cork coast coast  freshwater  nets |RETURNS
1981 4,353 13 17 18 0 3 0 0 81 51 132
1982 5,767 155 131 18 17 3 3 0 77 327 404
1983 1,923 46 46 5 2 0 0 0 132 29 131
1984 14,588 116 84 50 15 0 0 0 79 265 344
1985 22,197 374 786 904 422 0 0 .6 750 2,492 3242
1986 25,039 379 962 500 863 11 168 89 1,000 2972 3972
1987 25,985 204 544 350 26 6 2 18 541 1,150 1,691

. 1988 28611 1430 264 213 5 0 45 56 985 2013 | 2998
1989 31,653 663 905 924 152 7 6 32 1,040 2,688 3,728
1990 31,619 239 178 162 6 0 0 0 718 585 1,363
1991 13,599 142 382 91 9 0 0 0 502 624 1,126
1992 43,608 387 1,081 63 117 0 0 0 1,076 1,653 27129
1993 28,842 144 691 57 24 99 0 0 632 1,015 1,647
Mean 21,368 330 467 258 127 16 17 15 583 1,226 1,808

Table2  Percentage exploitation and survival to the river of Burrishoole reared grilse
% EXPLOIT |% SURVIVAL % SURVIVAL
BY NETS TORIVER TO COAST
FISHERY] TOTAL }%EXPLOIT |INCLUDING |FROM INCLUDING
YEAR | RIVER % |BY NETS |NCFM RELEASE NCFM .
1981 614 386 62.1 1.9 49
1982 19.1 80.9 873 13 105
1983 244 75.6 828 1.7 9.7 -
1984 23.0 770 849 0.5 3.6
‘ 1985 23.1 769 865 34 25.1
1986 25.2 748 86.2 40 289
1987 320 68.0 779 21 9.4
1988 329 67.1 746 34 13.6
1989 279 721 81.6 33 17.9
1990 57.1 429 86146 25 5.1
1991 44.6 554 650 3.7 10.5
1992 394 60.6 706 25 84
1993 384 61.6 708 2.2 15
Mean 345 65.5 755 25 119

NCFM = Non catch fishing mortality and unreported catches



