
Oh my cod!  
Ursachen des schlechten Zustandes des Westdorsches 

Die wahrscheinlichste Hypothese ist, 
dass auch der Dorsch zwischen dem 
immer wärmeren Oberflächenwasser 
und dem immer sauerstoffärmeren 
Tiefenwasser „gesandwiched“ wird. Wir testen 
die Hypothese mit einem in den vergangenen 
Jahren aufgebauten Telemetriefeld, in dem 
die Bewegung von besenderten Dorschen 
dreidimensional verfolgt werden kann.  

Leider finden wir inzwischen keine 
ausreichend großen Dorsche mehr 
und besendern nun auch Plattfische. 
Die kleinräumigen hydrografischen 

Daten, die wir mit dem Leibniz-IOW erheben, 
bestätigen die Hypothese jedoch. Auch an 
der Quantifizierung der durch Kormorane 
gefressenen Dorsche arbeiten wir.

Telemetriefeld in der Lübecker Bucht – Situation im August 2022

AusgangslageDorsch war lange die 
wichtigste Zielart der 
Fischerei in der südlichen 
Ostsee. Inzwischen sind die 
Fischereien geschlossen, 
und es gibt trotzdem keine 
Erholungsanzeichen. Wir 
versuchen, die Ursachen 
aufzuklären. 

 

Prädation durch  
Kormorane & 
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Nahrungsangebot
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produktion

In 30 Jahren wurden adulte Dorsche im Schnitt 
18% dünner. Noch nie gab es so wenig Tiere 
im Bestand, und die Nachwuchsproduktion 
stagniert. Die gerichtete Fischerei ist seit 2022 
eingestellt.

Quelle: Fischbestände online,  
Receveur, A., et al. (2022)
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Figure 2. Mean Fulton’s condition factor by year (x-axis), length class (rows), and quarter (colours) in SD22. The fitted linear regressions are shown,
together with the predicted confidence interval (grey ribbon). Vertical dashed lines indicate the identified slope breaks.

two tests). Linear regression residuals had been checked and
validated. Subsequently, we applied a breakpoint analysis in
the slope to test for abrupt changes in the linear regressions
(Muggeo, 2008).

The linear model and breakpoint detection method were
chosen to detect and describe temporal trends and change in
trends in body condition.

The relationship between condition factor and HSI was in-
vestigated with Spearman correlations.

To assess the influence of the different parameters on the
condition factor of cod, we used the classification and regres-
sion tree (CART) approach of Breiman et al. (1984). Decision
trees were built by partitioning the dataset into increasingly
homogeneous subgroups based on fish body condition values.
Each split was defined by a simple rule based on a single ex-
planatory variable, and mean values of cod’s KF characterized
each final group. The monthly mean values of body condition
acted as a response variable and bottom salinity, water tem-
perature, oxygen proxy, and mean stomach fullness value as
quantitative explicative variables.

All analyses were done using the statistical computing pro-
gram R, Version 4.0.2. The libraries segmented (Muggeo,
2008) and rpart (Therneau and Atkinson, 2019) were used
to identify linear regression breakpoints and calculate the re-
gression tree.

Results
Temporal changes in condition factor
KF was higher during Q1 and Q4 compared to Q2 and Q3
in SD22 for all pooled years for adult (≥ 35 cm) cod (Sup-
plementary Figure S5). During Q1 and Q2, KF was higher for
the males than for the females. For juvenile (< 35 cm) cod,
KF across the quarters was relatively stable in both SDs, and
similar for males and females.

From 1980 to 1999, KF of juvenile cod remained rela-
tively constant with a mean value of 0.99 (and a SD of 0.13;
Figure 2) with no significant trend (Table 1) and high inter-
annual variability in both quarters (i.e. Q1 and Q4). From
2000 onwards, KF values displayed a steady decrease in Q1
and Q4.

For adult cod, clear differences in KF were observed over
the whole period, with KF being consistently higher in Q1
than in Q4 (Figure 2). The condition factor showed a de-
creasing trend (p-value < 0.001) over time in both quar-
ters since the beginning of the time series. The decline in
KF was significant for the entire period. The decline accel-
erated from 2016 onwards leading to especially low KF val-
ues displayed in the first quarters of 2018, 2019, and 2020
(Table 1) with a negative slope (−0.026 for Q1 and Q4) seven
times higher than in the previous period (around −0.0038
before 2016). The mean condition factor of adult Q1 cod
fell from about 1.1 in the late 1980s to about 0.9 in 2020,
i.e. a gradual reduction of approximately 18% in 30 years
(Figure 2).

A similar trend was observed in the data from SD24 for
juvenile cod, with a stagnation period and a decrease in KF

observed from 1999 onwards (Supplementary Figure S6). For
adult cod in SD24, decline in KF was also substantial, but
started earlier than in SD22 (around 1989; Supplementary
Figure S6).

The proportion of individuals in critical body conditions
(i.e. KF < 0.8; Eero et al., 2015) increased over time in both
juvenile and adult cod and in both SDs (Supplementary Figure
S7). Since 2005, an increase in the proportion of individuals
in poor body condition occurred for juvenile cod in SD22 and
SD24 and for adult cod in SD24. For adult cod in SD22, the
proportion of individuals with KF < 0.8 showed a strong in-
crease from 2017 onwards during Q1.

Length–gutted-weight relationship residuals (Supplemen-
tary Figure S8) also displayed a change over time indicating a
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Figure 2. Mean Fulton’s condition factor by year (x-axis), length class (rows), and quarter (colours) in SD22. The fitted linear regressions are shown,
together with the predicted confidence interval (grey ribbon). Vertical dashed lines indicate the identified slope breaks.
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