
153

Croatian Journal of Fisheries, 2017, 75, 153-155
T. Treer and H. Babačić: Adriatic #sh condition and form factors

© %e Author(s) 2017. Published by University of Zagreb, Faculty of Agriculture. All rights reserved.

CODEN RIBAEG ISSN 1330-061X (print), 
1848-0586 (online)

DOI: 10.1515/cjf-2017-0019

Tomislav Treer, Helena Babačić 

University of Zagreb, Faculty of Agriculture, Department of Fisheries, Beekeeping, Game Management and 

Special Zoology, Svetošimunska 25, 10000 Zagreb, Croatia

*Corresponding Author, Email: treer@agr.hr

ARTICLE INFO

Received: 3 February 2017

Received in revised form: 11 October 2017

Accepted: 25 October 2017

Available online: 6 November 2017

Keywords:  
Fulton

Fish shape

Marine fish

Croatia

 

ABSTRACT 

The relationship between the mean Fulton’s condition and form factors 

of 12 marine species (N=209 fish specimens) caught in the Zadar area 

(middle eastern Adriatic) was analysed. The lowest mean condition factor 

(K = 0.6329) referred to the elongated Trachinus draco, while the highest 

one (K = 1.7758) referred to the deep-bodied Scorpaena porcus. The 

correlation between the mean Fulton’s condition and form factors of these 

12 populations was highly significant (K = 0.404 + 0.663 a
3.0

; r2 = 0.815; P 

< 0.01). Including more species in the calculation would give even more 

accurate results.
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INTRODUCTION 

Variations of Fulton’s condition factor (K) among the species 

stand within certain limits and depend upon a variety of 

biological (genetics, stages of development) and external 

(e.g. food availability, water quality, etc.) parameters. 

Variations of K between species are also influenced by the 

body shape (Treer et al., 2009; Hossain et al., 2012) which 

is well described by the form factor (Froese, 2006). Apart 

from such correlations among many species, the form factor 

can also be used to compare the same species in different 

water bodies (Hossain et al., 2013b). For sustainable fishery 

management and conservation, the form factor of just one 

fish population is also useful (Rahman et al., 2012). The aim 

of this paper was to determine the relationship between K 

and the form factor (a
3.0

) for 12 Adriatic species in the Zadar 

area.

The fish were caught by angling between April and May 

2016 by the members of „Zubatac“ Zadar Sport Club during 

the competition and by one diver using speargun. Altogether 

209 fish specimens belonging to 12 species were analysed. 

The mean K (K = W . L-3 .100) with respective 95% confidence 

limits (CL) was calculated for each species with at least four 

specimens. The regression between these means and the 

respective form factors (a
3.0

) was calculated according to 

Froese (2006):

a
3:0

 = 10log a-S(b-3);

where a and b are mean coefficients of LWRs from FishBase 

(Froese and Pauly, 2016) and S (-1.358) is the mean slope of 

log a vs. b for all fish species (Froese, 2006).

Scientific names for each species were checked with the 

FishBase (Froese and Pauly, 2016).
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RESULTS AND DISCUSSION

The values of mean condition factors, with their respective 

95% confidence limits and form factors available for 
each species, are presented in Table 1. The lowest mean 
condition factor among 12 species with at least 4 specimens 
(K = 0.6329) refers to the elongated Trachinus draco and 
the highest one (K = 1.7758) to the deep-bodied Scorpaena 

porcus.
Although condition factors can vary considerably over 
different seasons and ages, the geometric means for each 
species are relatively stable. These means of K depend 
mostly on the form of the fish, as shown in Fig. 1. The 
correlation between condition and form factors of these 
12 populations (Fig. 1, solid circles) is highly significant (K = 
0.404 + 0.663 a

3.0
; r2 = 0.815; P < 0.01). As K for each species 

vary between certain limits, even the inclusion of K for only 
one specimen can fit into the regression. This is especially 
true for the specimens of the species with extreme body 
shapes, like Belone belone. The only caught specimen of 
this species (L = 43.0 cm) had K = 0.18866 and a

3.0
 X 100 

= 0.1036 (Fig. 1), what is even a smaller form factor than 
the one of the similarly shaped garfish Xenentodon cancila 
(Hossain et al., 2013a).
Although the aim of this paper was not to comment in detail 
K for particular species, nor is this possible from these data, 
the mean values of K from other authors appeared to be 
close to these and fit into their confidence limits, e.g. 0.654 
for Trachinus draco (Buz and Basusta, 2015), 0.843 (Yücel 
and Erkoyuncu, 2000) and 0.064-0.091 (Šantić et al., 2011) 
for Trachurus trachurus, 1.028 (Kara and Bayhan, 2015) and 
1.025-1.029 (Dobroslavic et al., 2017) for Boops boops and 
1.737 for Scorpaena porcus (Koca, 2002). 
Similarly, most of the form factors multiplied by 100 fall 
within the confidence limits of K or very close to them 
(Table 1). Including more species in the calculation using 
the original data that satisfies recommendations by Froese 
(2006) (at least five LWRs with r2 higher than 0.800, outliers 
excluded, form factors correlated to Ks obtained from at least 
five populations) would give even more accurate results. 
Nevertheless, even these results indicate the importance of 
how body form of certain fish species influences the range 

Species Mean K 95% CL Min–max
No. of specimens and 
their length intervals 

(cm)
a

3.0
 X 100

Trachinus draco 0.6329
36 0.6277

Trachurus trachurus 0.9000
13 0.8206

0.9501
24

0.8532

Coris julis 1.1392
4

0.9591

Spicara maena 1.1260
50

1.0700

1.4662
39

1.0910

1.2240
12

1.3796

Pagellus erythrinus 1.2641
7

1.5107

Serranus hepatus 1.6760
7

1.6409

1.4890
7

1.7538

Diplodus annularis 1.5723
6

1.8807

Scorpaena porcus 1.7758
4

2.0599

Table 1. Values of geometric mean of condition factor (K) with 95% confidence limits (CL), minimum (min) and maximum 
(max) and form factor (a

3.0
 X 100) for 12 Adriatic fish species
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of its K values. If comparing the condition of various species, 
this fact in particular should be taken into account.

Analiziran je odnos između srednje vrijednosti faktora 
kondicije i faktora oblika za 209 jedinki riba, odnosno 12 
vrsta ulovljenih u travnju i svibnju 2016. god. na zadarskom 
području – središnji dio istočnog Jadranskog mora. Najmanji 
prosječni faktor kondicije zabilježen je kod izduženog pauka 
bijelca Trachinus draco (K = 0,6329), a najveći kod zaobljenog 
škarpuna Scorpaena porcus (K = 1,7758). Korelacija između 
faktora kondicije i faktora oblika za ovih 12 vrsta je statistički 
značajna (K = 0,404 + 0,663 a

3.0
; r2 = 0,815; P < 0,01). 

Analizom većeg broja vrsta i jedinki ovi bi rezultati bili još 
precizniji.
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Fig 1. Plot of  condition factor (K) vs. form factor (a
3.0

) for 12 

Adriatic fish species (K = 0.404 + 0.663 a
3.0

; r2 = 0.815; 

p < 0.01) with at least 4 specimens (dots). The added 

Belone belone specimen is presented by the triangle


