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Abstract

Herring iarvae were sampled during the [HLS n the ICES area IVa from 1990 to 1997. Larval growth was

deiermined based on oiolith microstructure analysis from iarvae of 7-25mm standard {ength. Lhe data were

correlated to the North Ailaniic Osciliaiion (NAQ) and the inflow of Atiantic water (AW) at the same period.
The study showed a strong correlaiion between positive NAO years with a higher infiow of AW and

uld be an indication of favorable growth condiiions.






introduction

The prospects of giobal warming and climatic change have reawakened the interest of
any fisheries biologists in detectable correiations between recruitment and abiotic factors.
ic change may be a cause of long term aiterations in a particular fish stock
ance or in lis geographical distribution, while shorter period environmental changes

nay be responsible for year-to-year variabilily in the recruitment of the young fish

(Sheperd ct al. 1984). The mechanisms whereby environmental change mighi affect
recruitment include dircct physiclogical responses in the young fish to changes in
temperature and salinity or alteration of timing of food production cycles in relation to the
feeding requirements of the young fish {Turrel 1992}

0 Y ation (NAO) is one of the major modes of climatic variability of
the Northern Hemisphere. It exerts a strong control on the climate, especially in the winter
months. The NAO has strengthened during the last years, reaching a historical maximum in

the carly 1990's. It has kept a positive tendency until 1996, when one of the most negative
indexes of the last years was observed (Jones ct. al 1997).

e hypothesis that changes on the sea surface temperatures {SST) in the North Sea occur

as a resuli of local atmosphere-ocean processes was investigated by Becker & Pauly
{1996). They found a coefficient of correiaiion beiween WAO and S3T of 0.6 for the
Central North Sea and 0.4 for the northern Norih Sea. It means that changes in SST are
largely explained by the local air-sea changes that are depending on the North Atlantic
atmospheric circulation. However, the most part of the heat obtaincd in the northern North
Sea is from oceanic origin. During an investigation on the North Sea heat budget, Becker
(1981) detived an average heat gain of 8 Wm' due to the advective trangport from the

system will therefore influence the oceanographic conditions in the North Sea.
Consequently, we can expect that changes in environmental conditions through the years of

the study period might affect to the growth conditions and to the success of a given cohort.

Sheperd et ai.
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species in the North Sea. Corten (1990) suggesis thai most of the observed changes in fish
stocks could be explained by the theory assuming a long term reduction of the inflow of
Atlantic Water (AW) to the North Sea during the period 1960-1980, and an increase of this
inflow in later years. Success in recruitment is related to the circulation patterns in the
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The eggs and larvae of fishes are of particular interest because it is generally held that
younger stages are more susceptible to potentially harmful environmental cffccts than older
individuals, and because they are so important for the recruitment of new fish into the
population (Blaxter 1992). The larval phase of many marine fishes is characterized by a
very high mortality. The transition period from endogenous to exogenous feeding has been
considered a particularly critical period in the fish life history. If the larvae do not
encounter sufficiently high densities of food during this period, they are bound to die from
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In this study, growth rates were estimated based on the otolith microstructure analysis,

which has proven a valuable tool in growth studies (Campana and Jones 1992). Herring

larva otoliths (sagitta) deposite an increment (ring) daily (after the yolk sac consumption),
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hydrographical conditions and their possible influences on herring larval growth

Herring larvae were collected during the International Herring Larvae Surveys (THLS) at -

Shetland-Orkneys area (ICES area IVa) from 1990 to 1997. The samples were taken using
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Analy nity an mperature vs. Depth) profiles (Fig.4) showed a relatively
homogenous temperature digtribution over the study neriod with exception of 1991, which

Comparisons’ between the sampling vears showed a slight trend for a higher somatic

growth rates (Fig.5a) as well as larger larval sizes in the years 1990, 1993 and 1997. This
trend was stronger for the otolith growth rates, where growth rates were much higher in the
years 1990, 1993 and 1997, but low in 1991 (Fig.5b). '
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Comparison of the NAO and inflow values and larval herring growth rates showed a clear
link between years of a strongly pogitive NAQO and a higher inflow with a tendency for
higher larval growth rates

highe g S,

Discussion

Many authors would agree that a higher inflow of AW is advantageous for the North Sea.
The AW contributes not only to the heat storage but alse indirectly to the high productivity
of this area. The relationship between strongly negative NAQO indexes and the low inflow
of AW is not clear. One could suggest that the weakening of the westerlies could influence
the oceanic transport by changes in the current system. Levitus {1989) observed that during

base-wide rearrangement in the water density as a function of depth leading to a weakening
of the Gulf Stream transport. Temperature anomalies can cause changes in timing of peak
spawning ‘and dislocation of spawning from traditional spawning grounds. Studying the
pre-spawning herring movements in the Shetland-Orkneys area, Maravelias (1997) found

that regions of deep thermociine (> 30m) were associated with high herring biomass and

Lh



C. These observations support the hypothesis that the
the water column and the geographic iocation are significant factors

hierring larvae within the northern

,
[
"
{
4
¢
¢
¢
¢
£
sy
o
2
2
¢
¥

taking place, which could mean an increase of the primary production and slower

decreasing of the transition zones between isothermally mixed and stratified waters. In

other words, it is possibic that the seasonal degeneration of the front, which varied in

timing from year to year depending on the local weather conditions, was delayed in the

years 1990, 1993 and 1997, which seemed to be advantageous for the larvae from these
b

1 1

bottom waicr is surrounded by a discrete and

and higher growth rates found in the year-classes 1990, 1993 and 1997 and the stratified
water layer found at this area. in the same years, is not clear. It has been suggested that pre-
spawning aggregations of herring follow the movements of zooplankton to deeper and
cooler waters beneath the thermociine during summer (Maravelias & Reid 1997) and it is
possible that such areas are used by repeated spawners not only due to the presence of food

for spawning. The larval sizes at haiching are related to the egg sizes,
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he size of the mother. First time spawners produce

smaller low quality cggs and have different spawiiing times than repeated spawners
(Selemdal 1997), since recently maturc and middle aged fish invest proportionally more
energy resources into growth than into reproduction {Calow 1979). In contrast, larger
females (repeated spawners) spawn larger eggs from which larger larvae hatch
Additionally, the temperature exerts influence on egg's incubation time and on larval size at
hatching, thus lower temperature will produce slightly larger larvae at hatching and higher
temperatures will produce slightly smaller larvae (Rlaxter 1992, Bithler & Clemmesen in



In conclusion, the present study showed that the stre

in the last years has contributed to higher inflow of Atlantic water into the northern North

Sea. Consequently, this may have contributed to an improvement of the hydrographical

conditions 1n the herring's spawning area in the northern North Sea in 1990, 1993 and |

1997. These may be responsible for the increased larval otolith and somatic growth rates,
which could be indicative of better iarval condttion .
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