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Approximately 21 days post-implantation, the 
incision wound got completely healed although small 
inflammation stayed in place where the antenna passed 
through the body wall. One fish expelled the tag by D37.

DISCUSSION 

Analysis of growth is a common parameter to evalu-
ate tagging procedure and its effects on fish (Martin 
et al., 1995; C o o k e  et al., 2011, L a c r o i x  et al., 
2004). The growth could be based on measurement of 
length or mass since mass measurement seems to be 
more sensitive index of medium-term growth analysis 
(B é g o u t  A r n a s  et al., 2003).

Growth studies conducted under controlled con-
dition are characterized by ad libitum or “optimal” 
feeding dose (B o g u t  et al., 2002; L i n h a r t  et al., 
2002; W e i m e r  et al., 2006; H o p k o  et al., 2010; 
K a e m i n g  et al., 2011; M o n t o y a  et al., 2012). 
Such conditions are not common in the wild since the 
fish in experiment are not forced to search for food 
(C o o k e  et al., 2011). There is also an assumption 
that fish of different origin than from the locality 
where they are tracked after release, faced new en-
vironment, which may affect their feeding activity 
(G o m e z - L a p l a z a , M o r g a n , 2003). Restricted 
feeding should therefore better imitate condition in 
the wild. However in these more stringent conditions 
our results showed that juveniles of European catfish 
lived and grew after surgically tag implantation and 
they were minimally affected. Although the mean SGR 

of untagged fish (0.38 ± 0.12 % day-1) was higher 
than that of the tagged fish (0.26 ± 0.11 % day-1), but 
observed difference was not significant statistically. 
Also the growth trends were similar between groups. 
This finding is important because when “tagged fish” 
substantially reduce the growth rate, they may also 
change the behaviour and the telemetry data then may 
not be representative (B é g o u t  A n r a s  et al., 2003; 
B r i d g e r ,  B o o t h , 2003).

Despite of small sample size, we conclude that 
our trial justifies the usage of intraperitoneal tagging, 
which do not severely affect the growth of juvenile 
European catfish.

A known disadvantage to surgical implantation of 
tag is the potential of their lost (S c h r a m m ,  B l a c k , 
1984; B a r a s ,  W e s t e r l o p p e , 1999; B r i d g e r , 
B o o t h , 2003). We recorded one expulsion of a dummy 
transmitter in halfway through the experiment. This 
special event with description of mechanisms was 
published by D a n ě k ,  K a l o u s  (2013). This fish 
stayed in the tagged group since the object of the 
study was focused on impact of the implantation. It 
has been also reported that fish expelling their tags 
showed specific growth not different from those keep-
ing their tags (J e p s e n  et al., 2008).

At the beginning of the experiment, a trend toward 
decrease in body weight was observed in both groups. 
This could be related to the recovery from the surgery 
in the group of tagged fish (B r i d g e r ,  B o o t h , 
2003; R o b e r t s o n  et al., 2003). Surprisingly the 

Table 1. Influence of factors on the SGR of studied juvenile Euro-
pean catfish from the GLM model

df F P

Initial weight 1 0.61 0.45

Implantation 1 1.83 0.21

Table 2. Components from best fitting and most parsimonious GLM 
model on longitudinal data on trends in growth of studied juvenile 
European catfish

df F P

Implantation 1 0.36 0.55

Day 1 57.36 < 0.001

Implantation × day 1 1.64 0.20

Fig. 1. The average mass of European 
catfish throughout the experiment 
(D0-D75) with confidence interval 
for the tagged group (black squares) 
and untagged group (open circles). 
Tagging was done on April 7, 2011 
and weighing was performed on days 
indicated on the X-axis. Duration of 
experiment was 75 days (D0–D75).
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decrease in body weight was higher in the group of 
untagged fish. It is place to speculate that this could 
be resulted from an influence caused by the presence 
of pheromones from injured fish since tagged and 
untagged fish shared the same water (P f e i f f e r , 
1977; S t e n s m y r ,  M a d e r s p a c h e r , 2012). It 
is also possible that tagged fish tried to save energy 
for healing process by lower movement activity but 
the untagged fish ranged without restriction leading 
also to loss of weight. However, the growth returned 
between D4 – D21 and stayed more or less stable till 
the end of the experiment (Fig. 1). 

CONCLUSIONS

Although we cannot conclusively claim that there 
exists no effect on fish growth after intraperitoneal 
implantation of transmitters (≤ 2% ratio of tag mass 
in the air to fish mass in the air), we assume a pos-
sible effect as negligible. Based on presented data we 
consider the telemetry studies of European catfish 
(Silurus glanis) to be relevant and unbiased.
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