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Abgtract

Landings of sprats have, in recent years, assumed consideraltle

importance in Irish waters. The following paper descrives the

¢

various biological characters to two Irish ficheries and makes
preliminary cstirmates of population size and optimum sustainabvle

yield.

Introduction

Landings of sprat from around the coasts of Ifeland have until
recentiy tended to fluctuate very much and have depended greatly

on market conditions. The method of fishing - which was small Loats
using drift nets in shallow bays and estuaries -~ also nennt thot if
sprat failed to appear in any partidulur‘area no attenpt vac made to
locate them snyvhere else. In 1969, however, the estanlishnent of a
fish meal factory on the east coast at llornington me=znt that there
has since been o fairly continuous exploitation of sprat in that area,
while in 1976 an inshore fishery for sprats for human consumption
commenced off tﬁe south coast in the Celtic TJea. The estimated total
catch from toth these areas are shown in Table 1. Pair trawls
(nottom rnd pelugic) are used in the east coast fishery but only
pelagic trawls are used in the south coast fishery. Heaviest cutches

in both cases are made in the autumn and winter months.

Scientific Investigotions

Scmpling of sprats along the east coast commenced in 1964 but was
discontinued in 1966 because no fishery materialiéed. Sampling in

that area was recommenced to a limited extent in 1969 with the opening
of the fishnieal factory, and has continued since then. Jampling of the

sprats from the south cozast commenced in 1976 and continued for
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the duration of tane meain fishery. However some inform=tion is
available Trom earlier work on the traditional fisheriec and from isol :ted

surveys carried out by vorious bodies. ©This paper attenpts to guther

together this mnterial so that the population or populations can he

assesgsed.

Recruitment

Although it is not yet possible te make any estimates ahout the size -
of recruitment the age distributions would suggest that zlong thee
east:ceast the 1970 and 1973 year classes were good. The 1973'year
clase was also well represented on the south coast. The monthl&

age and length distributions reveal that sprat are first capﬁgredi”
alohg the east coast when the& are O-group and eround 4 or SLem long.?
Fish of this size may be present in the catches in May until quember
indicating that recruitment takes place over a very long period. Some
recruitment also takes plece apparently when sprats are l-group. It

is difficult therefore to estimate what the average size at recruitment
is because it will probably be governed by the time at which the major
spawning takes place. However it wouid appear to ceincide;Wifh the A
a?erage size of the O-group fish during the winter period ﬁﬁieh woﬁld,
e approximately 8.5 cm. The length distri‘ution per month";of the seuth

coast during 1976/77 indicates that the smallest sprat Cﬁpt“red were.

“atout 8 cm. long. These fish belonged to the 1975 year class ﬂnd dl"i 

not apperr in the catches until February 1977. The main recrulyment‘

therefore will proiatly not take place until after this time. .'m ¢stimate .

“of the average age and length at recruitment would te 2.25 yéars and

11 cms, which is considerably later than in the Irish Jea. '

Age, length and weight.

ige data are available for landings made on the eaﬂt coast for lQof,.w

1955 and 1966 and from 1971 to 1977. Data is availatle uloo *or the‘
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. 1977 catches off the south coast. In all cases the catchen have heen
converted to numhers per age class and these are shown in iable 2. ‘The
..~ data from the 1964-66 period on the east coast is from the summer

fishery onlf nnd/would therefore include more of the younger fish.
'However the east coast fishery does tend to ekploit greater numbers of

O§ I and II-group fish than the south coast fishery. Age‘was determined -
" from otoliths, the birthday been taken as 1 January. The south cbast
‘fishery in 1977 was dominated by the 1973 year class. Length-weight data
are also available for bbth areas and are shown in Table 3. Growth |
curves have lLieen calculated for both areas and the parameters contained

. in the von Rertalanffy growth equation estimated. Mean lengths per age

are shown below:-

Eagt Coast South Coast
. W. Rings Observed §° | Calculated £ Obgserved § | Calculated §
0 8.5 8.3 - 6.6
1 11.6 S 11.4 10.1 9.8
2 13.6 S 13.3 S 11.T 12,1
3 14.8 O 14.7 14.0 13.7
® 4 16.0 15.6 15.0 14.8
5 - - 15.6 15.6
6 - - 16.1 16.2
7 - - 16.5 16.6

The observed mean lengths are very sinilar to the calculated lengths
ih both cases, although the growth rate of east coast spraté is
’cbnsiderably faster than that off the south coast. The parameters

ovtained from the growth ecruation vere as follows:-
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Last Coast 17.0 em | 34.5 g | 0.45 | -1.479
South Coast 17.5 cm 37.2 g ] 0.35 | -1.358

Sprats off the south cozst appear to live longer and grow 1;rger, toth
in length and weight, than those off the east coast. The Loo in both
cases is considerably higher than the value of 13.4 cm obtained.by »
Johnson (1970) for North Sea sprats. | | |

.Maturities and svawning time

Spawning in Rorth Sea sprats is well known to take place over a period
which may extend from January to July - eggs being released in successive
batches., GSome data are available which would suggest that a similar

spawning pattern is observed in the Irish Sea. Fish examined in September

were mainly virgin (stage I), while some recovering spents and some carly .

maturing fish were élso found. In Novemver most fish wefe naturing, ahd
they continued to mature during the winter and early spring. Peak
spawning seems to have occurred in May and June. The majority of the
fish cxamined off the south coast, however were either full or spawning~
during the period December to FMarch. No recently spawned fish were found
‘ahd it is.possiblé that sprat leave the inshore waters immediately after
spawnihg has teen completed. Irish tin townet cruises carried out in %he
early sixties in this area in connection with Celtic Sea herring
investigations found large numbers of spral eggs and larvae in the
January to Farch period. Surveys carried out in the late sikties and
early seventies for pelagic eggs and.larvae in a number of inshore areas
nlong the»south and southwest coasts again found sprat eggs and 1arvaé/
in May and Jdne {Eennedy gnd Fitzmaﬁrice 1969). DIlankton surveys carriea
out by the U.E. in 1967 and 68 found sprat eggs and larvae widely

distrivuted over the Celtic Sea from early May to mid-July. (.allace and

!

|
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Pleasants, 1972). A sample of sprats ex mined from off the southwest
cozst in mid-June 1977 was also on the point of spawning. It would
appear therefore that spawniﬁg takes place from January‘right,through :
until the end of June and over a very large area. The 1967 U.X. survey
was interestihg»in that the largest concehtrations of eggs were found |
about 35=40 miles south of Dunmore East in altout 4% .. thoms, whlle the
larvae were mainly distributed in shallow water along the Irish eqaot in
. approximately the samekarea as the traditional fisheries on small summer

sprat and the 1976/77 winter fishery on adult sprat.

Recause of the prolonged spawning time it ig difficult to estimate the
averagevage or length of sprat at the time of their first spawning. 1In
the Irish Sea there is evidence from the ﬁaturity data to suggest that

it might be when they are about 10-11 cm long, i.e. when;they are about
1.5 years old. In the Celtic Sea the absence of immature or juvenile
fish would suggest that the first spawning would occur immeldately afterv
recruitment so that the average size and length at first spawning would

be around 11 cms and 2.25 years.

Estimates of Mortality

There is no series of catch per effort data for the Irish Sea fishery
80 that estimates of mortallty using thut method are not available.
Estimates of total mortality co-efficient may however be obtained by an
texamination of the mean lengths.and age in the catch using the

expressions derived by Beverton and Holt (1957). The eXpressions were:—

= 1/; - %,
and Z = K (Lo —B)/(Z - L)

where & total instantaneous mortality co-efflclent t = average age

of fish in the catch, tc = average age at first capture, K = growth

co—efficient,‘ﬂc = average length at first capture and 4 = average length
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of fish in catch. Tor both Irish 3ea and Celtic Sea sprat the average
size =and. length at first capture appears to be the same as that at
recruitment tecause recruited fish are immediately liable to capture.

Bstimates of Z obtained using these two expressions were as follows:-

Values of 2 .
1/t-t, K (Lo -4)/ (&.;Lc)

1964 1.59 1.56

1965 | 0.79 0 .58

1966 0.86 0 .61

1971 1.49 1.19

1972 0.89 | 0.71

1973 0.80 0.6%

1974 0.57 0 .40

1975 0.88 0 .65

1976 0.86 | 0 .36

The same expressions when applied to the data from the Celtic Sea give

estimates of Z of 0.62 and 0.42. The value of M (natural mortality) for

the North Sea sprat is assumed to ve 0,20, If natural mortality for
Irish Sea and Celtic Sea sprats is approximately the same as this,thén
the above values of 72 would appear to be unrealistically low. However
the value of K obtnined by Johnson for North Jea sprat of 0.62 would
imply = hicher value of M for the North Sea. This together with the
relatively unexploited state(of’the Irish fisheries could suggest that
the value of Z obtained ahové are about the right order if M is assumed
to te arocund 0.695. In the Irish Sea the mean value of 7 obtained for
the 1964-66 and 1971 to 1976 period were 1.00 and 0.76 resﬁectively. -

The aver:ige catches in both these periods were 700 tonnes and 3900 tonnes

F - o - : .
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and it would thus appear that the increased catches in the later period

has had little effect on the total mortality rate.

Catch per effort data is available for the Irish Sea for the 1975/76
and 1976/77 seasons, and estimates of totul mortality have been made

using this method. The values of Z obtained were as follows:- -
0/1 = -.88, 1/2 = 1.2, 2/3 =1.5 and 3/4 = 3.0
It would uppear therefore that there is o considerable increase in the

- total mortality rate as the fish become older.

Estination of biomass and yield per recruit

There is no infofmation axout whether mixing takes place between the
population in the Celtic Sea and Irish Seas. Similarities in the growth
rates, the dominance of the 1973 yenr class and the possibility that

- recruitment to the Celtic Sea stock may take place from the Irigh Sea,‘
would suggest that the two fisheries may exploit the same population.
However until more information becomes available, estimates of population .
gize have bveen made separately for both areas. In both cases the 1976
catch has been converted to numbers per age class (Cn), and the numbers

at the beginning of the year have then been calculated from the expreséion?
Cy .2/F(1-e"%). The value of F for the Irish Sea used was 0.22 which was
the average of the last five years, and the value used for the Celtic Sea
was 0.15. The latter was obtained by assuming that the 1976/77. fishery

in the Celtic Sea was based on a hitherto unexploited stock and that the
total ﬁortulity rate would therefore have teen very near to the naturél
moftality rate. In estimating the numbers per age group at the beginning .
of each ycar different values of F were applied to each age group in the
scme ratio as the values obtained for the catch per unit effort data to
allow for increasing F with age. The value of Fo was 0.20 for Irish Sea
gsprat and 0.0l for Celtic Sea sprat. Natural mortality was assumed to be

0.65, Calculmtions are shown in Table 4.
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The total bLiomass C7 O w.ring) estimated for the Irish Sea sprat was | )
spproximately 23,000 tonnes, while the quantity estimated for the - ' ;

Celtic Sea (7 1 w.ring) was approximately the same. ;

Yield per recruit curves were construdted for both sets of dafa, (Fig.,l) ~/
using the parameters ® = F/F + M;_c =i£/ia3, and ﬁ/K. Joth curves were
virtually flat topped but that for the Celtic Sea spraf sﬁowed that... ‘
considerably higher yields could be obtained from similar levels of F [
than from the Irish Sea. This is probably because of the higher age and
i length at first capture. The value of F}O.l obtained for both sets of
data corresponded to values of F = 0.5 for the Irish Sea and F = 0.80 for
the Celtic Sea. Pecause of the preliminary nature of the data it would

be better until the fisheries have developed further to restrazin the
fishing mortality to slightly below these levels. However taking these
values (F = 0.50 and 0.80) as being the level of F on the fully exploited
age groups ond applying the F at age array as éhown in Table 4, the
.catchesiin 1977 were calculated to beA6,7OO ﬁonnes for 7 O group sprat in

the Irish 3ea and 9,500 tonnes for > 1 group sprat in the Celtic Sea.
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Table 1.
Total Irish Catches 6f Sprat (Tonnes)
Irish Sea Celtic Sea
1960 s -

1 - 1

2 0.8 0

3 - 16

4 712 154

5 744 | i

6 684 169
ST+ 293 . 0
8+ 126 | 1266

9 | 3171 0
1970 5540 ’ 0
1 4932 o0

2 3553 | 119

3 3319 640

4 | 3509 192

5 2296 20

6 4918 | 38

" + The quantities for the Irish Sea are based on
estimates from samples, eicept for 1967 and 1968
which are from official returns.



Table 2. motal catch in numbers per age gass (10'3)
I.8. = Irish Sea; C.S. = Celtic Sea

W. Rings
0 1 2 3 4 5 6 7 E

1964 1.8, 31510 31920 4511 4238 - . \ - 68351
1965 I.S. 3772 36618 15959 1625 58 58032
1966 I.S. 438 45965 7332 985 - , 54720
1971 I.S. 246639 381766 24926 2624 - | 655955
1972 I.S. 51504 205%35 75380 8868 - | 341087
1973 I.S. 36914 150686 72450 13774 1653 275477
1974 I1.S. 13924 66699 104428 | 38852 674 224577
1975 I.S. 11055 | 150358 | 21153 | 7242 762 190568
1976 I.S. 600 81899 196799 17100 3300 299998
1977 C.3. - 1322 12581 44020 | 20784 | 2269 - 4
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Table . lenesth-weight data.
Irish Sea (gm) Celtic Sea (gm)
Length Group 1975/76 1976/77 1976/77
5.0 1.4 - -
65 1.6 - -
7.0 1.9 2.2 -
7.5 2.5 2.5 -
8.0 3.0 343 -
8.5 3.6 3.9 3.3
9.0 4.4 4.9 4.5
9.5 5.1 6.0 5.5
- 10.0 6.3 T3 6.3
10.5 7.4 8.3 7.6
11.0 8.8 9.7 8.9
11.5 10.2 11.2 10.3
12.0 11.9 12.9 11.6
12.5 13.7 14.7 14.2
13.0 15.4 16.3 16.6
13.5 17.7 19.0 18.8
14.0 21.4 21.6 21.3
14.5 22.5 23.3 23.4
15.0 23.7 25.3 26.9
- 15.5 - 27.0 28.7 29.2
16.0 29.9 29.0 31.4
16.5 31.5 - 34,7
17.0 - - 35.1
17.5 - - 35.0
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Table 4. Ustimation of “tock sizes
IRTSH 3BA
W. Rings Catch '76 F Z e”2 F(1-¢~%) Stock T
2 (1072)

0 600 .20 .85 4274 L1347 4454 3.4
1 81899 .20 .85 4274 .1347 608010 10.4 Adult stock
2 196799 .34 .99 3716 .2158 911951 16.8 1-4 w. ring
3 17100 .99 | 1.64 .1940 L4865 35139 2%.4 fish = 22653
4 3300 .99 1.64 .1940 .4865 6783 27 .6

CELTIC SEA
1 1322,1 0.01 | 0.66 5169 | = .0032 413156 5.2

2 12581.0 0.05 0.70 4966 .003%60 349472 11.5

T3 44401.0 0.20 | 0.75 4724 .0703 631607 18.2 Ldult stock
4 20784.1 0.10 | 0.75 L4724 .0703 284714 2%.,5 e=T1 w. Ting
5 2266.8 0.15 0.80 <4493 .1651 13730 29.0 Ligh = 22603
6 - - - - - - 31.0
7 4,1 0.15 0.80 . 4493 .1651 24,8 33.3
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