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The inshore waters of Greifswald Bay in the vicinity of the Island of Ruegen, Germany are the
major spawning ground of Western Baltic spring spawning (WBSS) herring. The semi-enclosed
basin and associated shallow water areas ("Bodden”) are subject of major environmental

fluctuations and direct anthropogenic impacts. Because the early life history of WBSS herring Summa I'Y: Identifying general dynamics and size ranges of
takes place in inshore retention areas, we assume that stressors and drivers of WBSS herring larval broodwaves is a valuable baseline for mechanistic research
recruitment are specific to lagoon and estuarine systems (Fig.5) and might differ to some extent on herring recruitment variability in shallow inshore retention
from those regulating coastal marine herring stocks. areas. Locating key stone life history stages such as egg survival/

development and larval survival/growth, where most of the
pre-recruitment mortality takes place significantly contributes by
investigating stressors and drivers of herring recruitment in inshore
retention areas.

Objectives: An extended time series on herring recruitment strength basing on larval density and
growth indices indicates severe inter-annual fluctuations of WBSS herring recruitment and a general
trend of decreasing recruitment strength during the past decade (Fig.2). By searching for mechanisms
responsible for recruitment variability and general decrease, we consider it as an essential step to :

Identify the stage(s) and size classes in the early ontogenetic cycle of herring
development where major survival/growth bottlenecks are located.
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Along the early life history spend in inshore waters; major bottlenecks can be

l—h located in crucial phases of larval development: According to time series-results
structuring mechanisms must be effective as early as on the spawning, egg
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. T availability become important (please see Poster CM: H 49 for details). The second
T\ structuring phase exists throughout the time series, reflected by broodwaves that e i
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! m Bay are subject of ongoing research. An overview of potential recruitment
stressors is presented in Fig.5.
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Fig.2 Time series of the annual "N20” recruitmet index (center)
and the conceptional model of ongoing research to locate
bottlenecks in herring ontogenesis explaining recruitment
variability and general decreasing trends.

Rel. frequency [%]

WBSS Broodwave dynamics

Total length [mm]

Total length [mm]

Week

reer GEAE ARl sl E e e B 2% E 26 Fig.3 Mean size-class frequency per calendar week from 1992-2011. Early larvae do not

1991 08 95 L% 31 5.3 3.6 1.2 = - - -

1993 e oo L occur gradually in the samples but in distinct broodwaves.Throughout the years, these brood
1994 a6 w7 73 ms @2 zs  sa 13 32 waves can be assigned to a size range of 7 to 9 mm larval total length.

1995 13 F IS 167 &9 i 409 36 1.6

1996 30,9

199? 81 5.7 01 323 169 4 191 7.4

1998 92 Mo 31 82
1999 101 5 333 173 157 53
2000 50 66 52 37 ERLOEEN
2001 122 74 101 &3 150 73
2002 19 70 191 154 9.2

Conclusions: Monitoring data reveal that ecological recruitment bottlenecks
are located in multiple phases in early herring ontogenesis. Therefore it can be
concluded that a suit of multiple mechanisms is responsible for WBSS
recruitment variability. Further analysis of broodwave dynamics and structuring
258 - R 0 variables might contribute to the understanding of WBSS herring recruitment
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Fig.4 Dynamics of herring broodwaves from 1992-2011. Abundance of early larvae
show dinstinct peaks during the reproduction phase along the time series. The
occurrence of peaks varies over calendar weeks but abundance and number of
broodwave events shows a decreasing trend during recent years.
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JO h ann H ei N ri C h von Th U nen _| N StltUt Fig.5 Potential mechanisms structuring herring recruitment in inshore retention areas. Variables, such as

predation on spawn and larvae; food supply and-quality, effects of hydrodynamics, climate and spawning

Instiute of Baltic Sea Fishery, Germa ny substrate dynamics are subject of current research



