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THE CONDITION OF FISH FROM SOME
FRESHWATERS OF CROATIA

Z. Prpa, T. Treer, M. Piria, N. Sprem

Summary

The 41 »bases for fishery management« and 16 related studies were thor-
oughly analyzed. The data on 39 species, registered in 1 to 23 Croatian water
bodies were statistically processed for CF and length-weight relationship
parameters. The great variations of CF and parameter b were found at
different locations. These results are discussed with the conclusion that the
data presented in this paper can serve as a useful tool for a deeper scientific
analyses and numerous comparisons.
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INTRODUCTION

The condition of fish and the related length-weight relationships are the
widely used parameters and help us understand general well being of fish, its
growth, survival, maturity and reproduction (e. g. Le Cren, 1951). The same
parameters reflect the state of water ecology (Tsoumani et al., 2006). These
parameters are also broadly used in the estimation of weight from length,
conversion of growth in length equations to growth in weight equations in
stock assessment models, estimation of biomass from length, indication of sex
and between-region differences and for comparison of the individuals of the
same species (e. g Wootton, 1990; Tsoumani et al., 2006). Recently, the
whole issue of internationally respected Journal of Applied Ichthyology was
dedicated to this problem (Andreu-Soler, 2006; Basusta and Cicek,
2006; Britton and Harper, 2006; Esmaeili and Ebrahimi, 2006;
Haniffa et al., 2006; Karakulak et al., 2006; Laleye, 2006; Leunda et
al., 2006; Miranda et al.,, 2006; Ruiz-Campos, 2006; Torcu-Koc et
al.,, 2006; Tarkan et al., 2006; Tsoumani et al., 2006). In Croatia, over
the last decades, there were only several published papers on the topic (e. g.
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Treer et al., 1998, 2000; Jakovlié¢ & Treer, 2001; Sprem et al., 2001;
Bakota et al.,, 2003). However, there is much more data on length and
weight in the so called »bases for fishery management«. Namely, every angling
society in Croatia has to have such a legal document. Its content is determined
by the law (the data on the physics, chemistry, biology and ichthyology of
certain water, with the recommendations how to manage it in fisheries) and
it is enforced by the authorized scientific institutions. Although such docu-
ments are not scientific papers, they consist of many useful information.
Hence, the aim of this paper is to collect the data concerning the length and
weight of freshwater fish and to process it statistically in order to show the
condition and length-weight relationship of fish species described.

MATERIALS AND METHODS

Altogether 58 »bases for fishery management« and related studies were
analyzed. The data were grouped according to the sources, fish species, water
bodies, years and seasons of fish collection, fish lengths and weights, number
of fish specimens and their age classes.

These data were used to establish length-weight relationships by the
commonly used W = alP (Ricker, 1975), where W = weight in grams, L =
total length in ecm, and a and b are constants. The standard error of coefficient
b and correlation coefficient were counted using the computer program SPSS.
The Fulton’s cubic condition factor (CF) was calculated as (Tesch, 1971): CF
= W. L-3. 100.

RESULTS AND DISCUSSION

The 42 »bases for fishery management« and 16 related studies were thor-
oughly analyzed. The data on some of them (entirely or partially) could not
be reliably processed statistically, mainly either because there were not enough
fish caught or because the fish belonged to only few (1 or 2) age classes
(Debeljak et al. ., 1980, 1981, 1998a, 1998b, 1998¢, 2000a, 2000d, 2003;
Habekovié et al., 1978, 1980, 1983, 1984, 1988a, 1988b, 1989; Misetic et
al., 1984; Mrakov¢ié, 2002; Mrakovéié et al.,, 1999; Popovié et al.,
1984). Some other similar studies were oriented only towards the assessment
of the quantity of fish in the water and lack the original data presented in
them (Leiner, 2000, 2002; Opacak & Vukovié, 2005; Opacak et al.,
1998a, 1998b, 1998¢c, 1998d, 2005; Petrinec & Popovié, 1994; Petrinec
et al., 1994, 1997, 2000a, 2000b, 2000c, 2000d, 2002a, 2002b, 2003a, 2003b,
2003c; Radakovié & Opacak 2003; Volner, 2000). All the other data
are presented in table 1. Useful data were obtained at the most numerous
locations for two species — brown trout (Salmo trutta) at 23 locations and
chub (Leuciscus cephalus) at 20 locations. They are followed by roach (Rutilus
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Table 1: Overall data from the investigated sources: total length (TL — cm), weight (W — g), parameters of
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length—weight equation (a, b, R2, se-b), cubic condition factor (CF), number of specimens (n), number of age classes
(N), season when the fish were caught (su=summer, a= autumn, sp= spring, c=combined seasons)
Tablica 1. Ukupni podaci iz istrazivanih izvora: Totalna duzina (TL — cm), masa (W — g), parametri
duzinsko-masenih odnosa (a, b, R2, se-b), kubi¢ni faktor kondicije (CF), broj jedinki (n), broj dobnih kategorija (N),
sezona kada su ribe lovljene (su — ljeto, a — jesen, sp — proljece, c — kombinirane sezone)

Species (scientific

Species (Croatian

name) / Vrsta commoname) / Vrsta Water/Voda Yea.r/ Season / TLmin-max W min-max a b R? Se-b CF +/-=d n N Source/Izvor
; . . Godina  Sezona
(znanstveni naziv) (hrvatsko ime)

Cyprinus carpio garan Refsfériz’g“ 2003. C  21.40-56.90 170.00-2530.00 0.0354 2.7648* 1.000 0.0150 1.5688+/-0.1824 13 3 Mr;gg;élé’

Reservoirs Debeliak i

Cyprinus carpio garan Pakraand 2002 Su 44006400 1700-5400.00 0.0147 30626 0928 03820 1.8924+/-0.4274 7 7 _° 21003

Tlova - :

Cyprinus carpio faran Pondsbyriver 500, gy 45005200 1500-2000.00 04172 21407 0914 0.6563 1.5044+/-0.1232 3 g  Debeliaki

Cesma sur., 2000d.

. . N Reservoir o - Mrakovéié,
Cyprinus carpio garan Probghobete 2003 C  14.10-47.75 135.00-1275.00 1.1382 1.7655* 0.946 0.2968 2.0780+/-1.8254 15 4 008,

Cyprinus carpio garan Vranskolake  2003. Su 15207350 56.00-6200.00 0.0230 2.8931 0986 0.0658 1.5089+/-0.15 30 — Batcha,2003.

Rutilus rubilio masnica Refsfériz’g“ 2003. C 7702550 8.80-161.30 0.0729 2.3941 0987 0.1989 14586+/-0.4871 18 4 Mr;gggélé’

Rutilus rubilio masmica Reservoir 955 C 8402410 87047220 00264 27977 0997 03043 155824+/-0.3491 21 4 Mrakoveic,
Prologko bato 2005.

Salmo trutta potoéna pastrva Refsfériz’g“ 2003. C  15.19-82.30 41.90-387.40 0.0137 2.9489* 1.000 0.0096 1.1666+/-0.0199 17 4 Mr;gg;’élé’

Salmo trutta pototnapastrva  River Cetina 1977.-1979. C  7.00-83.20 4.00-398.00 0.0361 2.6775** 0.995 0.0786 1.2775+/-0.3495 141 8 Eﬁfeﬁgvslgl

Salmo trutta pototnapastrva  River Cetina 1982.1983. C  29.29-48.00 262.70-1350.00 0.0133 2.9327 0.999 0.0393 1.1382+/-0.1585 51 5 }Slifeliggfi

Salmo trutta potoéna pastrva Reservoir 1999. Su 16102450 45.40-159.00 0.0124 29479 0.996 0.1943 1.0586+/-0.0450 20 3  Debeljaki

Bajer Fuzine sur., 2000a.

Salmo trutta potoéna pastrva  Lokvarkalake — 1999. Su 15802750 38.20-200 0.0106 2.9652 0.999 0.0539 0.9549+/-0.0189 46 4 slsz;%?)l(();

Salmo trutta pototnapastrva  Brook Banica 1979.1981. C  9.32-29.38 8.39-82392 0.0077 3.1220 0997 0.1243 1.1046+/-0.1215 52 I'Slifel;%‘gzél
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Nastavak Tablice 1. — Cont. Table 1

Species (scientific

Species (Croatian

name) / Vrsta commoname) / Vrsta Water/Voda Yeay/ Season / TLmin-max W min-max a b R? Se-b CF +/-=d n N Source/Izvor
i . . Godina  Sezona
(znanstveni naziv) (hrvatsko ime)

Salmo trutta potoéna pastrva Brook 4979 1081, C 10458114 14.05-266.80 0.0255 2.6945** 1.000 0.0299 10380+/-0.1520 30 4 Habekoviéi

Dobarnica sur., 1982.
Salmo trutta potoéna pastrva Brook 079 4981 ¢ 1850-29.00 57.00223.00 0.0071 3.0920 0991 02929 09462+/-0.0677 6 3 Habekoviei

Dorinovac sur., 1982.
Salmo trutta potoéna pastrva Brook 1977. C  700-80.00 400-240.00 0.0177 2.8016* 1.000 00407 1.0453+/-0.1324 54 4 Tabekovici

Kamenica sur., 1978.
Salmo trutta pototnapastrva  Brook Krivak 1979.1981. C  16.13-28.75 37.83-204.00 0.0115 2.9163 1.000 0.0462 0.8865+/-0.0243 39 3 Eﬁfeﬁg‘ggi
Salmo trutta potoéna pastrva  Brook Kupica ~ 1986. Su  25.0042.50 120.00-760.00 0.0032 3.3156 0.972 0.5577 0.9460+/-0.1606 3 3 Is_{ibei(ggéii
Salmo trutta potoéna pastrva  Brook Opsenica 1979.-1981. C 8.25-38.00 6.50-564.00 0.0122 2.9575 0.998 0.0648 1.0798+/-0.0846 184 6 I:irel;;\ggl
Salmo trutta pototnapastrva  BrookSuvaja 1979.4981. C  14.16-27.50 21.19-231.50 0.0031 3.3131 0.953 0.7337 0.8338+/-0.2475 18 3 Eﬁfeﬁg‘ggi
Salmo trutta potoéna pastrva , Brook 1981. C 10002650 19.00-492.00 0.0703 2.3588 0948 03925 1.1897+/-0.4800 6 4 Tapekovici

Zeleznica sur., 1983.
Salmo trutta potoénapastrva 5 ver 1986 Su 7502400 500-15500 00135 29269 0.9994 0.0505 1.10724/-0.0605 18 4 ‘iabekovici

Cabranka sur., 1988c.
Salmo trutta potoéna pastrva ,, iver 1986. Su  16.704141.00 45.8-706.00 0.0067 3.1202 09950 0.1569 1.0004+/-0.1352 36 ¢  Debeljaki

Cabranka sur., 2000c.
Salmo trutta poto¢napastrva  River Gacka 1998.-1999. C  6.08-86.27 1.25-669.67 0.0112 3.0409 0.999 0.0376 1.1780+/-0.1502 242 7 gflialﬁ°ggéil
Salmo trutta pototnapastrva  RiverKrka 1987.1988. C  13.48-48.40 31.28-1538.00 0.0121 2.9919 0.995 0.0903 1.1806+/-0.1006 31 7 I\S’Ilffk%;‘gl
Salmo trutta potoénapastrva  RiverKrupa 1979 C  10.05-89.00 850-596.00 0.0071 3.1018 0.997 0.0906 0.9816+/-0.0966 32 5 Sfr"“i%%
Salmo trutta pototnapastrva  RiverKupa 1978 C  750-85.00 8.60-400.00 0.0332 2.6040 0.950 0.2674 1.1783+/-0.5730 10 5 Eﬁfeﬁgﬁgi
Salmo trutta pototnapastrva  River Mreznica  1986. Su  9.20-83.00 7.00-386.00 0.0076 3.1128 0.991 0.1438 1.0702+/-0.1518 16 5 gﬁbefggé‘;l
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Species (scientific

Species (Croatian

Year/

Season/ qy i max

name) / Vrsta commoname) / Vrsta Water/Voda . W min-max a b R? Se-b CF +/-=d n N Source/Izvor
i . ? Godina  Sezona
(znanstveni naziv) (hrvatsko ime)
Salmo trutta pototnapastrva  RiverOtuda 1979.4981. C  450-25.00 2.00-135.00 0.0479 2.4600** 0.998 0.0720 1.2841+/-0.6127 51 4 }:ﬂ’eligg‘;l
Salmo trutta pototnapastrva  RiverRidica 1979.1981. C  11.00-38.25 13.00-762.00 0.0051 3.2542 0.998 0.1450 1.1159+/0.213¢ 4 3 Eﬁfeﬁg‘ggi
Salmo trutta pototnapastrva  River Zrmanja 1979.1981. C  17.33-37.00 50.32415.00 0.0176 2.8073 0.994 0.1525 0.9443+/-0.0845 30 4 I:il’eliggl
Rutilus rutilus bodorka Reservoir 1979 4980 ©  16.60-83.00 64.70-782.00 0.0021 3.6737** 0998 0.0752 1.73024+/-0.3157 35 7 Habekovici
Varazdin sur., 1983.
Rutilus rutilus bodorka Dubravicalake ~ 2001.  SwA 14.73-33.35 34.67-423.00 0.0082 31252 0989 02316 12254+/-0.1519 26 4 Mr"’k°;‘3i°"2°0
Rutilus rutilus bodorka Reservoir 1905 1987 9pSuA 10.00-23.00 20.00100.00 03031 18603* 0960 02723 1.3288+/-0.5474 18 5 iabekovii
Kruséica sur., 1989.
Rutilus rutilus bodorka Reservoir 1445 Su 19402750 90.00-269.00 0.0082 3.1382¢ 1.000 00177 1.2612+/-0.0308 36 3 1iabekovici
Sabljaci sur., 1988b.
Rutilus rutilus bodorka Stbetko lake - — 7194883 4256775 00133 2.8851 0995 0.1499 1.0103+/-0.0979 20 4 S?libef;‘g‘l‘
Rautilus rutilus bodorka Brook Bakovac 1986.1987. C  3.40-16.00  0.40-50.00 0.0109 2.9728 0.988 0.2279 1.0448+/-0.2222 201 4 Eﬁfeﬁg‘ggi
Rautilus rutilus bodorka River Bednja 1979.1981. C  7.20-20.00 4.00-122.00 0.0046 3.4057 0.986 0.1943 1.2906+/-0.2364 17 5 I'Slil’el;‘é‘ggl
Rautilus rutilus bodorka RiverLika 1986.1987. C  9.80-18.00 8.60-21.50 0.0068 3.1328** 1.000 0.0136 0.9509+/-0.0339 36 4 Eﬁfeﬁ;‘ggl
Rautilus rutilus bodorka RiverLonja  1983. Sp.SwA 7.00-12.00 450-19.00 0.0304 2.5262 0913 0.7820 1.0705+/-0.2572 10 3 Sﬁ‘r’p‘;‘ggi
Rutilus rutilus bodorka River Mreznica  1986. Su  820-23.00 450-111.50 0.0071 3.0742 0.997 0.0907 0.8707+/-0.0580 5 5 gﬁbefggg;l
Rautilus rutilus bodorka River Plitvica 1979.1980. C  11.00-22.50 11.50-180.00 0.0021 3.6322 0.098 0.2407 12671+/-0.2590 35 5 Eﬁfeli‘;ggi
Rutilus rutilus bodorka Waters of HPP 905 C  7.00-9.90 10.00116.00 0.0922 2.3158 0.897 04775 17159+/-0.8153 11 4  Misetici
Cakovec system sur., 1986.
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Species (scientific

Species (Croatian

Year/

Season/ qy i max

name) / Vrsta commoname) / Vrsta Water/Voda . W min-max a b R? Se-b CF +/-=d n N Source/Izvor
i . . Godina  Sezona
(znanstveni naziv) (hrvatsko ime)

Gravel pits in Debeliak i

Rautilus rutilus bodorka theareaof  1979.  Sp.Su 11.00-21.50 9.50-134.00 0.0011 3.8322 0.993 0.3275 1.0201+/-0.3178 10 s 080
Dugo Selo ” :

Perca fluviatilis grged Reservoir 1979 1980 ¢ 19.00-2640 115.00-384.00 0.0033 3.5395 0964 06864 1.7820+/-0.2683 19 Habekovi¢ i
Varazdin sur., 1983.
Perca fluviatilis greed Dubravicalake 2001, SuA 7502417 4.00-212.67 0.0048 3.3643* 0999 0.0825 1.19464+/-02846 11 3 Mr"ﬂmgéié'%o
Perca fluviatilis grged RiverLonja  1983. SpSuA 5.30-890  4.20-1050 0.3010 14994 1.000 1.3682 1.7608+/-0.9540 4 3 Sigp‘)lggi
e . Waters of HPP Miseti¢i

Perca fluviatilis grget Cokoveosstom 1995 SwA 16702080 66.00-149.30 00017 37789 0939 05558 L668T+/-0.1887 27 5 Mo,
Perca fluviatilis grged Waters of HPP ¢, C 10542143 15.60-300.00 00097 31517 0990 01548 14024+/-0.1554 48 6  “misetiéi
Cakovec system sur., 1986.

Leuciscus cephalus klen Baﬁgi‘éamé 1983.  Sp.SuA 5.30-4.70 3.80-50.10 0.0897 2.2339 0.937 0.5815 1.6606+/-0.8531 6 3 Sﬁgp‘)l‘ggi
Leuciscus cephalus Klen Reservolr 1999 gy 11.10-8400 11.50424.00 0.0058 3.1881 0997 0.0900 10125+/-0.9996 167 6  Debeliaki
Bajer Fuzine sur., 2000a.

Leuciscus cephalus klen Reservoir 1906 1987 9 SuA 15.0042.00 120.00-820.00 05143 19106* 0.856 0.3921 1.5161+/2.0034 17 ¢ Hiabekovici
Kruséica sur., 1989.

Leuciscus cephalus Klen Reservoir  y999 g 5502700 25049750 0.0173 27979 0990 0.1173 1.0039+/-0.2117 159 g  Debeliaki
Lokve sur., 2000a.

Leuciscus cephalus klen Brook Ribnik 1977.-1988. C  17.50-33.00 45.00-488.00 0.0011 3.7395* 0.995 0.1849 1.1764+/-0.2317 27 4 I:ﬁfel;;?g’
Leuciscus cephalus klen Brook Ribnik 1985.-1986. C  13.38-25.65 27.66-398.00 0.0022 3.6208 0.950 0.4803 1.4517+/-0.5089 36 5 iibefggéil
Leuciscus cephalus Klen , Brook 1981. C  134027.00 25.85-227.00 0.0039 3.1470* 1000 0.0396 1.1314+/-0.0347 49 5 Habekovici
Zeleznica sur., 1983.

Leuciscus cephalus klen RiverBednja 1979.1981. C  3.30-27.00 0.54-261.00 0.0164 2.9028 0.991 0.0678 12705+/-0.2238 57 7 I'Slifel;‘;‘ggl
Leuciscus cephalus klen River Dobra 1985.-1986. C  8.00-29.30 4.00-316.00 0.0038 3.3557** 1.000 0.0309 1.0256+/-0.1749 52 6 Sﬁjb"i];%gé;
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Species (scientific

Species (Croatian

name) / Vrsta commoname)/ Vrsta Water/Voda Yeay/ Season TLmin-max W min-max a b R Se-b CF +/-sd n N Source/Izvor
A . Godina  Sezona
(znanstveni naziv) (hrvatsko ime)

Leuciscus cephalus Klen RiverKorana 1986  Su 5733450 282-61800 0.0092 30959 0994 00499 12159+/-0.1727 223 8 Larekovici
Leuciscus cephalus klen River Krapina ~ 1998. C 4.60-32.50  2.00-399.00 0.0323 2.6966** 1.000 0.0276 1.3991+/-0.4377 8 4 zlll;akloggé;c;li
Leuciscus cephalus Klen RiverLika 1986.-1987. C 4302380 150-15100 00267 26702 0991 01469 11670+/-0.4106 28 5 avekovici
. . . - Habekovié i
Leuciscus cephalus klen River Lonja 1981. C 5.0028.00 1.70-243.00 0.0169 2.8753** 1.000 0.0209 1.2050+/-0.1098 13 5 sur.. 1983
Leuciscus cephalus klen River Mreznica  1986. Su 5.80-17.20  1.80-50.40 0.0084 3.0576 0.996 0.1300 0.9714+/-0.0933 27 4 g;be{(ggéii
Leuciscus cephalus klen River Plitvica 1979.4980. C  14.70-82.10 34.00-372.00 00115 29928 0995 0.1038 1.1285+/-0.0698 50 6 I:ﬁfel;‘;gg’
Leuciscus cephalus klen River Sunja 1999. Su  8.00-17.00 4.00-54.00 0.0027 3.4204 0.949 0.5581 0.7868+/-0.2365 4 2 sgfbigglgli)
Leuciscus cephalus klen RiverZrmanja 1979.1981.  C  7.15-80.00 3.75-252.00 0.0129 2.9049 0.999 00488 0.9944+/-0.0807 27 17 I'Slifel;%g’
Leuciseus cephalus Klen RiverDrava 1979.-1980. C  7.80-22.00 4.20-140.00 0.0053 3.3079* 0997 0.1086 1.1679+/-0.1766 196 5 Eﬁfeligvsigi
Leuciscus cephalus klen Waters of HPP 905 g A 930-43.00 950-1830.00 0.0081 31978 0967 02625 1.6037+/-0.6128 17 6  usetici
Cakovec system sur., 1984.

Leuciscus cephalus klen Waters o HPP 90, C 17102316 6417-379.97 00159 29463 0922 03508 1.8542+/-1.0435 32 g  “Hsetiéi
Cakovec system sur., 1986.

Leuciscus cephalus klen Confluentsof 997 A 860841 73451300 00101 30565 1000 00396 1.2019+/-0.0632 23 4  Debeliaki
river Kupa sur., 1998a.

Abramis brama deverika Srbecko lake - - 8.00-29.00 4.00-237.00 0.0052 3.2037 0.999 0.0801 0.9344+/-0.1383 11 3 3??;81{11
Abramis brama deverika RiverCesma 1983  Sp.Su A 25508250 210.00410.00 0.0403 2653 0984 03428 12708+/-00786 3 3 PUCH
Abramis brama deverika RiverLonja  1983. Sp.SuwA 8201470 11.10-87.50 0.1426 2.0729% 0.995 0.1436 16404+/-0.4231 15 3 sﬁgp‘fggi
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Species (scientific

Species (Croatian Year/

Season/ qy i max

name) / Vrsta commoname)/ Vrsta Water/Voda . W min-max a b R Se-b CF +/-sd n N Source/Izvor
A . Godina  Sezona
(znanstveni naziv) (hrvatsko ime)
Abramis brama deverika RiverLonja  1997. Su  15.00-18.00 42.00-89.00 0.0014 3.8417 0963 0.7500 14158+/-0.1504 3 3 sgfbfl’gglgé
Abramis brama deverika Gravelpit 1997 Su  910-23.00 720-10400 00137 28782 0988 02272 1.0022+/-0.1391 33 4  Debeliaki
Trebez sur., 1998a.
Abramis brama deverika Waters of HPP ¢, C 7201936 200-8420 00012 3.8196* 0993 01861 1.0648+/-0.2977 66 3  “msetiéi
Cakovec system sur., 1986.
Barbus barbus mrena RiverBednja 1979.-1981. C  8.00-30.50 5.00-297.00 0.0386 2.6669 0.847 0.6544 1.8148+/-1.3290 5 5 Eﬁfeﬁg‘ggi
Barbus barbus mrena River Korana  1986. Su  9.00-48.50 6.00-847.00 0.0091 29672 0.997 0.0648 0.8235+/-0.0707 14 6 g;be{(ggéii
Barbus barbus mrena RiverKrka 1987.-1988. C  14.35-86.60 7.54-550.00 0.0002 4.0130 0.881 0.8527 0.4770+/-0.3747 16 5 I‘S’[ij‘{‘églgl
Barbus barbus mrena RiverKupa  1978. C  25.00-53.00 150.00-1520.00 0.0051 3.1648 0.991 0.1750 0.9391+/-0.0948 10 5 Eﬁfe]ﬁ?gi
Barbus barbus mrena River Zrmanja 1979.-1981.  C  9.98-40.75 115077500 0.0140 2.9255 0.996 0.1119 1.1138+/-0.1143 13 5 I'Slil’el;‘égzé’
Barbus barbus mrena Waters of HPP 1905 g A 44.70-55.50 695.00-1275.00 0.0172 27949 0995 02051 0.7723+/-0.0241 4 3  Misetici
Cakovec system sur., 1984.
Leuciscus illyricus ilirski klen River Cetina 1977.-1979. C  5.86-23.63 250-166.30 0.0157 28789 0990 0.1691 1.2634+/-0.1508 35 5 I'Slil’el;;gg’
Leuciscus illyricus ilirski klen River Cetina 1982.-1983. C  452-28.00 1.23-300.00 0.0156 29133 0997 0.0976 1.1698+/-0.2423 80 5 Eﬁfeﬁ%{fl
Leuciscus illyricus ilirski klen Reservoir 1974. Sp  13.15-37.00 27.18-600.00 0.0167 28914 0996 0.0842 11869+/-0.1189 37 6 Liapekovici
Peruéa sur., 1975.
Leuciscus illyricus ilirski klen Reservoir 1974 Su 12374050 21.37-700.00 00138 29269 0999 00353 13267+/-05002 84 7 LLapekovici
Peruca sur. 1975.
Leuciscus illyricus ilirski klen Reservoir 1974. A 19.88-35.00 87.50-480.00 0.0108 3.0093* 1000 0.0016 11170+/-0.0030 7 3 Iiabekoviéi
Peruéa sur., 1975.
Leuciscus illyricus ilirski klen Reservoir 1974. W 20.00-38.00 100.00-620.00 0.0174 2.8804 0.991 0.1598 1.1355+/-0.0859 7 Habekovi¢i
Peruca sur. 1975.
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Leuciscus illyricus ilirski klen () Reservoir 1974. C  13.15-40.00 30.00-720.00 0.0163 2.8928* 0.996 0.0460 1.1553+/-0.0968 58 Habekovi¢ i
Peruca sur., 1975.
Leuciscusillyricus  ilirskiklen (m) ~ RESerVOIr ygq C  13.14-84.17 25.10-680.00 0.0139 29251 0998 0.0509 1.1021+/-0.0735 77 Hahelovié
Peruéa sur., 1975.
Leuciscus illyricus ilirski klen Reservoir 1974. C  13.14-34.17 25.10-20.00 0.0148 2.9171* 0.996 0.0359 1.1356+/-0.1704 135 Habekovi¢ i
Peruca sur., 1975.
Leuciscus illyricus ilirski klen RiverKrka 1987.-1988. C  19.18-38.00 74.68-726.00 0.0033 3.3895 0.985 0.1704 1.2214+/-0.1704 87 l\s’{fk‘l’;cs‘gl
Cobitis taenia vijun Dubravicalake 2001  Su.A  7.60-9.80  2.00-8.50  0.0246 2.1660* 0.997 0.1116 0.4022+/-0.0464 7 Mr;gg;éié'
» . . . Habekovié i
Cobitis taenia vijun River Korana 1986. Su 3.94-7.93 0.372.20  0.0062 2.9709 0.983 0.3946 0.5960+/-0.0907 10 sur.. 19884,
. . . . . Mrakovéié i
Cobitis taenia vijun River Krapina ~ 1998. C 595-11.00 1.30-10.00 0.0045 3.1605 0.987 0.2120 0.6328+/-0.0698 23 sur.. 1999a
Leuciscus ukliva cetinskauklija ~ RiverCetina 1977.1979. C  3.00-7.83  150-19.30 0.0727 2.2372** 0.999 0.0593 1.4703+/-0.5254 22 1—813391;%;131
Leuciscusukliva  cetinskauklja =~ DeSerVOIr  ygqy Sp 10674300 16.00-23.67 00028 35991 0952 04280 1.2899+/-0.0372 9 Habekoviéi
Peruéa sur., 1975.
Leuciscus ukliva cetinska uklija Reservoir 1974, A 11004275 15.00-20.50 0.0776 2.1988 0.970 0.2716 1.0627+/-0.0694 29 Habekovi¢ i
Peruca sur., 1975.
Leuciscus ukliva cetinska uklija Reservoir 1974. A 11504237 19.00-28.30 0.0013 3.9585 0.825 1.2888 1.3801+/-0.1110 31 Habekovi¢ i
Peruéa sur., 1975.
Leuciscusukliva  cetinskauklija ()~ BeSeVOIr  qgpy C 10754238 14002867 0.0022 37052 0.795 08415 1.2779+/-0.1522 73 Hahekoviti
Peruéa sur., 1975.
Leuciscusukliva  cetinskauklija (m) ~ Loservoir 1974. C  11.00-12.75 15.00-20.80 0.0709 22737 0549 0.9221 1.1786+/-0.1333 17 Habekovi¢ i
Peruca sur., 1975.
Leuciscusukliva  cotinskauklija =~ BeSeVOIr  qgpy C 10754275 14002867 0.0085 3.1468 0.669 0.6387 1.2283+/-0.1468 90 Hahekoviti
Peruéa sur., 1975.
Thymallus tyhmallus lipljan RiverKupa  1978. C  2150-8450 90.00-850.00 0.0078 2.9922 0.888 0.7706 0.7756+/-0.1809 6 I'Slil’el;;‘glgl
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Ctenopharyngodon amur Pondsbyriver 50, Su  54.00-71.00 1500-3000 0.0480 2.6029 0.821 0.6077 0.9352+/-0.1089 6 Debeljak i
idella Cesma sur., 2000d.
Carassius auratus babugka Channel q05 g0 SU A 6204990 460-19500 00150 31149 0991 0.3034 2.0249+/-0.4104 7 Popovici
Sava-Lonja sur., 1984.
Carassius auratus babugka Pondsbyriver 50, Su  14.00-24.00 32.00-100.00 0.2880 1.8985 0.702 0.7174 1.2774+/-0.3614 5 Debeljak i
Cesma sur., 2000d.
Carassius auratus babusgka Vransko lake 2003. Su  22.80-36.00 190.00-902.00 0.0087 3.2271 0.960 0.1905 1.9206+/-0.1700 14 — Batcha. 2003.
Carassius auratus babuska Stara Sava 1997. Su  22.50-28.50 155.00-370.00 0.0105 3.1342 0.918 0.5399 1.6270+/-0.1672 5 s?;bflgjggﬁ
Alburnus alburnus uklija Bajelglljea“ié 1983, Sp.SwA 450740 090880 00113 29159 0999 00728 0.9695+/-0.0276 26 3 Sﬁgp‘;‘ggi
Alburnus alburnus uklija Channel 1q05  9p SWA 6204990 46019500 00424 23892 0980 0.3436 2.0249+/-04104 7 3  Lopovici
Sava-Lonja sur., 1984.
Alburnus alburnus uklija River Bednja 1979.1981. C  6.00-2.50 2.50-15.00 0.0320 2.4205 0.997 0.1420 0.9140+/-02122 11 3 Eﬁfeli‘éggi
Alburnus alburnus uklija River Krapina ~ 1998. C 8601290 4.00-16.33 0.0024 3.4341 0998 0.1411 0.6911+/-0.0662 10 3 x‘;akl"gg;?
Alburnus alburnus uklija RiverLonja  1983. Sp.Su.A 9.20-14.30 5902420 0.0180 2.6773 0916 05719 0.8228+/-0.1617 268 4 slfl‘;p‘{‘éﬁ
Alburnus alburnus uklija RiverSunja  1999. Su 9501220 5.00-16.00 0.0022 3.4486 0570 0.9978 0.6703+/-0.1438 11 2 sgfbigglgg
Alburnus alburnus uklija RiverDrava 1979.-1980. C 2201820 0.50-14.00 0.1458 1.6557** 0981 0.1609 15930+/-2.0814 53 4 I'Slifel;;‘gl
Alburnus alburnus uklija Waters of HPP 905 C  400-300 046-13.00 00074 29550 0.994 0.1013 0.6555+/-0.0659 95 4  MsetiCi
Cakovec system sur., 1986.
Chondrostoma nasus podust Dubravica lake ~ 2001. Su.A 30.55-46.43 361.00-1089.67 0.0343 2.6955 0.990 0.2727 1.1476+/-0.1026 7 3 Mrza(l)(ggélc‘.
Chondrostoma nasus podust River Bednja 1979.-1981. C 18.00-36.30 60.00484.00 0.0134 2.9045 0.995 0.0981 0.9713+/-0.0547 23 5 I_Slifelig‘ggl
Chondrostoma nasus podust River Drava 1979.1980. C 21.00-34.00 79.00-458.00 0.0013 3.6282* 0.998 0.1137 1.0326+/-0.1312 26 4 }Slirelig\éigi
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Chondrostoma nasus podust Waters of HPP 905 C  11.70-40.30 10.50-654.60 0.0026 3.3707* 1.000 0.0451 1.0310+/-0.2411 5 Misetic i
Cakovec system sur., 1986.

Carassius carassius ~ zlatni karas Reservoir 1499 Su 13102920 43.60-503.00 0.0168 3.0529 0998 00623 1.9800+/-0.0799 15 ¢  Debeljaki
Bajer Fuzine sur., 2000a.

Gravel pits in Debeliaki

Carassius carassius zlatni karas the area of 1979. Sp.Su  11.0024.00 28.00223.00 0.0398 2.7138 0.998 0.1206 1.8562+/-0.2453 3 2 sur 1{)80
Dugo Selo : X

Tinca tinca linjak Reservoir 1499 Su  15.0043.00 50.00-1245.00 0.0197 2.8909 0992 0.1823 1.3596+/-0.1941 5 4  Debeljaki
Bajer Fuzine sur., 2000a.

Tinca tinca linjak Reservoir jg05 Su 21304800 133.00-1528.00 0.0214 28829 0994 0.1294 14278+/-0.1208 40 5 Ilabekovici
Sabljaci sur., 1988b.

Tinca tinca linjak Reservoir 1998. Su  20.70-43.00 103.00-1063.00 0.0052 3.1337 0993 02573 1.31224+/-0.1402 12 3  Debeljaki
Valiéi sur.1998c.

Tinca tinca linjak Waters of HPP 905 C 7002000 81021700 00072 3.1949 0987 03616 2.2802+/-04782 3 3  MisetiCi
Cakovec system sur., 1986.

Ictalurus nebulosus ~ patuljastisomié¢ ~ Dubravicalake  2001. Su.A 7202040 4.56-100.00 0.0142 29331 0.999 0.0573 1.1892+/-0.0603 115 5 Mr;(l){(());éic’,
X . . Habekovié i
Vimba vimba nosara River Kupa 1978 C 18332560 55.00-160.00 0.0053 3.1789 0.999 00751 0.9202+/0.0308 16 3 ~° '/
Vimba vimba nosara Waters of HPP 900 g A 13754405 20007400 00011 3.7546 0995 0.3623 0.8455+/-0.1406 7 3  Misetici
Cakovec system sur., 1984.

Phoxinus phoxinus pijor River Rjetina 1998 Su  4.17-822  040-4.35 0.0029 34104 0991 0.3278 0.6403+/-0.1249 34 3 sgfbig;lgé
Phoxinus phoxinus pijor Brook Ribnik 1985.1986. C  6.10-9.00  2.00-10.00 0.0049 3.4329 0929 05464 1.1479+/-0.2045 53 5 iﬁbefggéil
Phoxinus phoxinus pijor Brook Suvaja 1979.4981. C  7.0011.60 5.00-20.00 0.0265 2.6444 0910 0.8295 1.2240+/0.2670 3 3 Eﬁfeliggi
. . . . Habekovié i
Phoxinus phoxinus pijor River Korana  1986. Su 415646 062430 00008 35267 0927 05693 10441+/-03103 50 3 TP
Phoxinus phoxinus pijor RiverRi¢ica 1979.4981. C  4.40-550 1.00-52.00 0.0130 2.9905 0.994 0.1320 1.2772+/-0.1548 22 Eﬁfeﬁgggi
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Gobio gobio krkuga Brook Banica 1979.1981. C  4.85-14.50 144-8450 0.0130 2.9653 0.997 0.0922 1.1852+/-0.0825 128 fﬁl’eligg‘gl
Gobio gobio krkuga Brook Krivak 1979.4981. C  7.002.76  3.50-24.00 0.0070 3.1928 1.000 0.0494 1.0880+/-0.0674 40 Eﬁfeﬁg‘ggi
Gobio gobio krkuga Brook Suvaja 1979.-1981. C  6.85-13.00 4.00-27.00 0.0159 2.8402 0973 0.3326 1.1053+/-0.1530 26 I:il’eliggl
Gobio gobio krkuga , Brook 1981. C 7204420 4693400 00154 28752 0994 0.1604 1.1486+/-0.0904 22 Habekoviéi
Zeleznica sur., 1983.
Gobio gobio krkuga River Bednja 1979.4981. C 3204820 0.27-28.00 0.0139 2.8283 0957 0.2000 0.9871+/-0.2242 82 Ijﬁfeligggi
. . . . . Habekovié i
Gobio gobio krkusa River Lonja 1981. C 6.50-9.50 450-11.00 0.091 24132 0.980 0.3475 1.4985+/-0.1894 26 sur. 1983
Gobio gobio krkusa River Plitvica 1979.4980. C  7.0010.60  6.00-1350 0.1323 1.9609** 1.000 0.0242 1.3885+/-0.3211 15 Eﬁfeli‘éggi
. . . . - Habekovié i
Gobio gobio krkuga River Ri¢ica 1979.-1981. C  5.03-12.01 157-19.57 0.0206 27106 0.966 0.2062 1.1330+/-0.1898 65 o 1989
Gobio gobio krkuga RiverSunja  1999. Su  750-950  3.00-7.00 0.0011 3.8615 0.930 1.0573 0.7045+/-0.1154 3 sgfbigglgg
Gobio gobio krkuga RiverDrava 1979.-1980. C  3.40-10.70 1.00-10.40 0.0839 2.0754 0987 0.2418 1.6810+/-0.8481 11 I:il’el;;ggl
Oncorhynchus 1 pie iicka pastrva River Gacka 1998.4999. C  20.35-43.28 101.67-918.25 0.0168 29030 0.999 0.0514 1.2084+/-0.0483 88 Mrakovtici
mykiss sur., 1999b.
Alburnus dvoprugasta uklija  Brook Ribnik 1985.1986. C  851-12.41 5632160 0.0029 3.5540 0.989 0.2700 1.0655+/-0.1140 48 Hahekoviti
bipunctatus sur., 1986b.
Alburnus dvoprugastauklijn  ,Br00K 1981. C 7804130 417-250 0.0095 2.9604** 1000 0.0035 0.8741+/-0.0068 11 Habekovi¢ i
bipunctatus Zeleznica sur., 1983.
Alburnus dvoprugasta uklija  River Bednja 1979.-1981. C  6.30-12.50 2.10-15.00 0.0104 2.9650 0.880 0.3643 0.9928+/-0.2713 64 Hahelkoviti
bipunctatus sur., 1983.
Alburnus dvoprugasta uklija  River Korana  1986. Su 4501223  0.60-22.60 0.0032 3.5237** 0.985 0.1355 0.9937+/-0.2043 351 Habekovi¢ i
bipunctatus sur., 1988a.
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bglfl’:g;‘:fls dvoprugasta uklija  River Krapina ~ 1998. C 604930  249-9.00 0.0178 2.8331 0.890 0.9947 1.2982+/-0.3010 182 3 xiakl"ggéil
Alburnus d . Gravel pit Debeljak i
! voprugasta uklija P 1997. Su  1050-1350 7.00-18.00 0.0083 3.4924 0983 0.4601 0.6758+/-0.0648 3 2
bipunctatus Trebez sur., 1998a.
Alburnus dvoprugasta uklija  Confluentsof ygq; A 5601020 161900 00114 28787 0999 0.0784 0.8923+/-0.0384 52 3 Debeliaki
bipunctatus river Kupa sur., 1998a.
Nemachilus barbatus brkica , Brook 1981. C 8404250 6272000 00123 29130 0986 03435 1.00214+/-0.0694 20 3 Habekovici
Zeleznica sur., 1983.
ﬁzﬁﬁiﬁ; brkica RiverKrka 1987.-1988. C 475953  140-1183 00177 30060 0975 03427 1.1950+/-0.1660 51 4 hs’llffk%“g‘gl
Nemachilus barbatus brkica River Korana  1986. Su 499740  0.70-3.00 0.0020 3.6436 0.995 0.2512 0.6409+/-0.0905 14 3 i";befggéi’
Barb“;gtlsﬁydf"“ahs potofnamrena  RiverBednja 1979.4981. C  2.0041.90 02016.00 0.0371 24187 0997 0.0802 1.3309+/-0.2346 9 3 Eﬁfeligggi
Barb“;;‘;:;‘yd;‘mahs pototnamrena  RiverDobra 1985.-1986. C  9.00-17.20  6.25-60.00 0.0035 34390 0.994 0.1841 1.0515+/-0.1387 9 4 iibefggéi’
Barb“;gtf;iydi“’“ahs potofnamrena  RiverKorana  1986.  Su 820566 460-88.30 0.0040 3.3242** 0.996 0.0890 0.8813+/-0.0860 32 4 ﬁbe{‘é’géii
Gottus gobio gobio pes Brook Ribnik 1985.-1986. C 3.88-686  0.76-5.18 0.0086 3.2424 0811 1.1060 1.3595+/-0.4477 15 4 iﬁbefggéil
Gottus gobio gobio pes zgggﬁia 1981. C  50041.00 150-15.00 0.0115 2.9560 0.980 0.4209 1.0672+/-0.1784 3 3 Eﬁfeﬁ;‘é?
. . . . Habekovié i
Gottus gobio gobio pes River Korana 1986. Su 4.50-9.37 1.30-6.70  0.0092 3.2927 0.989 0.1769 1.5164+/-0.1681 21 4 sur.. 1988a
Gottus gobio gobio pes River Mreznica  1986. Su  5.70-950  2.00-10.30 0.0097 3.0226 0957 0.4516 1.0282+/-0.1430 12 3 gﬁbefggézl
Silurus glanis som Reservoir 1906 1987 Sp. Su. A 52.00118.00 1000-9000.00 0.0253 2.6755%* 0.998 0.0577 0.6025+/-0.0616 14 7 Habekoviei
Kruséica sur., 1989.
Silurus glanis som River Krapina ~ 1998. C  13.90-105.00 19.00-8000.00 0.0073 29720 0.999 0.0531 0.6603+/-0.0457 6 4 ggakl"ggéi’
Silurus glanis som Vranskolake  2003. Su  50.70-140.70 880.00-19000 0.0052 3.0228 0.989 0.1307 0.5770+/-0.07 8  — Batcha,2003.
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Silurus glanis som RiverSava 1997 Su  39.00-60.00 250.00-1000.00 0.0008 3.4647 0.945 0.8361 0.5065+/-0.1133 3 2 sgfbfl’gglgé
Rhodeus sericeus gavdica Channel 1983, Sp.SwA 450800 130270  0.1883 12797** 0999 00288 1.02824/-0.4583 10 3  Lopovici
Sava— Lonja sur., 1984.
Rhodeus sericeus gavéica River Krapina ~ 1998. C 430670  0.99-6.70  0.0027 4.0395 0977 0.6216 1.6784+/-0.5014 183 3 xiakl‘g’;é?
Rhodeus sericeus gavdica River Sunja 1999. Su 6.20-7.00 2.00-3.00 0.1064 1.7346 0.240 2.1800 1.0162+/-0.1967 4 1 sgfbiggls(ib
Leuciscus leuciscus klenié River Plitvica 1979.1980. C  12.00-80.00 16.00-72.00 0.4493 15202 0.879 0.5647 0.7312+/-0.4040 8 3 Igﬁfe]ig?gi
Gravel pits in Debeliaki
Abramis sapa crnookadeverika  theareaof 1979, Sp.Su 23.35-82.30 11250-320.70 0.0037 32621 0.982 03081 0.8809+/-0.0624 30 4  _° 1J980
Dugo Selo ” :
Leuciscus svallize sval RiverKrka 1987.-1988. C  7.07-19.98 5.29-7846 0.0353 2.5196 0979 02618 1.0514+/-0.3068 80 4 I‘S’[Jfk‘{‘éggl
Aulopyge hgeli ostrulja RiverKrka 1987.-1988. C  6.53-16.61 2.23-48.77 0.0042 3.3224** 0.999 0.0479 0.8981+/-0.1082 159 5 l\s’gfk‘;‘éggl
Scardinius crvenperka RiverKrka 1987.-1988. C 12712480 21.76-211.00 0.0028 3.5003** 0.995 0.1240 12009+/-0.1662 207 6 Yrakovéici
eritrophtalmus sur., 1988.
Lepomis gibosus sunéanica  RiverKrapina  1998. C 6641105 5552650 00164 3.0823 0999 0.1005 1.9620+/-0.0653 56 3 ggakl"g;;ii
. “ . « Habekovié i
Esox lucius Stuka River Korana  1986. Su 19704200 58.30-420.00 0.0259 25979* 0999 00923 0.6831+/0.1029 4 2 PEEE
. . . . Mrakovéié i
Esox lucius Stuka River Krapina ~ 1998. C 19954830 58.50-860.00 0.0077 29811 0.997 0.0936 0.7193+/-0.0404 12 5 _ #T0CCH
Esox lucius stuka RiverLonja  1997. Su  30.00-47.50 150.00-418.00 0.0005 35431 0.926 0.3553 0.5222+/-0.0842 10 2 slgfbigglgg
Esox lucius Stuka River Plitvica 1979.1980. C  15.00-80.00 22.00-195.00 0.0054 3.0546 0.993 0.2606 0.6559+/-0.0644 6 3 I'Slillfel;;‘ggl
Esox lucius Stuka Watersof HPP g C  14.8047.70 20.00-800.00 0.0041 3.1485** 1.000 0.0125 0.68314/-0.0610 3 g  MiSetici
Cakovec system sur., 1986.
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Acerina cernua mali balavac Gravel pit 1997. Su 9504500 9.00-58.00 00047 34146 0938 04392 1.3374+/-02601 6 g  Debeliaki
Trebez sur. 1998a.
Acerina cernua malibalavae ~ WAtersofHPP - yg00 - g A 12924380 25.30-87.66 00350 26468 0.874 07091 1.42214/-0.0900 22 3  Misetici
Cakovec system sur., 1984.
Acerina cernua malibalavac ~ Jatersof HPP g C 109241387 1640-35.20 0.0183 2.8495 0.820 0.7709 12546+/-0.1561 125 3  Misetici
Cakovec system sur., 1986.
Salmo obtusirostris mekousna pastrva  River Vrljika 2003. C 18.30-34.50 102.50-435.00 0.1024 2.3676 0.982 0.2292 1.3272+/-0.2597 32 4 hféfk%%lgl
Rutilus pigus virgo plotica RiverKupa  1978. C  14.25-89.50 37.50-580.00 0.0367 2.6211* 0.997 0.0830 1.0679+/-0.1793 8 5 Eﬁfe]i‘é?gi
Rutilus pigus virgo plotica River Kupa  1997. W 22.00-81.00 100.00-250.00 0.0015 3.5552 0.973 0.2960 1.0003+/-0.1071 5 2 sgﬁbigglgé
Rutilus pigus virgo plotica Brook Ribnik 1977.1978. C  26.17-40.00 158.00-590.00 0.0050 3.1800 0.994 0.1763 0.9441+/-0.0522 25 Igﬁf"'];g?gi

* p<0.05 ** p<0.01
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rutilus), gudgeon (Gobio gobio), Illyrian chub (Leuciscus illyricus) and bleak
(Alburnus alburnus) found at 14, 11, 10 and 8 locations, respectively. In
smaller number of water bodies the following fish species were caught: 7 —
ukliva chub (Leuciscus ukliva), spirlin (Alburnoides bipunctatus), 6 — Eurasian
minnow (Phoxinus phoxinus), barbel (Barbus barbus), 5 — perch (Perca
fluviatilis), common carp (Cyprinus carpio), bream (Abramis brama), pike
(Esox lucius), 4 — Prussian carp (Carassius auratus), sneep (Chondrostoma
nasus), tench (Tinca tinca), bullhead (Cottus gobio), European catfish (Silurus
glanis), ruffe (Gymnocephalus cernuus; Acerina cernua), 3 — spined loach
(Cobitis taenia), vimba (Vimba vimba), stone loach (Barbatula barbatula;
Nemachilus barbatulus), Mediterranean barbel (Barbus meridionalis petenyi),
Amur bitterling (Rhodeus sericeus) and pigus roach (Rutilus pigus virgo).
Species found at only two locations were: rubilio roach (Rutilus rubilio),
crucian carp (Carassius carassius) and brown bullhead (Ictalurus nebulosus).
Several species were registered at only one location: pumpkinseed (Lepomis
gibbosus), grayling (Thymallus thymallus), grasscarp (Ctenopharingodon
idella), rainbow trout (Oncorhynchus mykiss), common dace (Leuciscus leucis-
cus), white—-eye bream (Abramis sapa), svallize chub (Leuciscus svallize),
Dalmatian barbelgudgeon (Aulopyge huegelii), softmuzzled trout (Salmothymus
obtusirostris) and rudd (Scardinius erythrophthalmus).

The great variations of CF and parameter b were found at different
locations. For two most numerous species, the CF varied between 0.8338 and
1.2841 (brown trout) and between 0. 7868 and 1.8542 (chub), while the range
of parameter b was 2.3588-3.3156 for brown trout and 1.9106-3.7395 for chub.
These variations are very high, particularly for chub. The values of parameter
b usually remain within the range of 2.5-3.5, but can vary between 2 and 4
(Tesch, 1971; Bagenal & Tesch, 1978). The values of b far below 3 are
considered questionable and could be due to the fact that at the time of the
survey, the species were either near the end of their spawning season (Treer
et al., 2005; Leunda et al., 2006) or associated with narrow length and
weight ranges of the specimens examined. In the latter case, b parameter
should be used only within the respective size range (Laleye, 2006). The
values below 2 are extremely rare, i. e. for very elongated species like red
bandfish (Cepola macrophthalma,; C. rubescens), (Stergiou & Moutopou-
los, 2001). Investigations of five chub populations from oligotrophic to
eutrophic Croatian waters showed variations of CF between 0.99 and 1.29,
while of variable b between 2.6702 and 3.5300 (Treer et al., 1998). Similarly,
the third numerous species found in this survey, the roach, showed much
higher variations of both, CF (0.8707-1.7302) and parameter b (1.8603-3.8322)
than those previously found in the investigations on a series of Croatian water
bodies (Jakovli¢ & Treer, 2001; Sprem et al, 2001; Bakota et al,
2003). So, the data presented in this paper can serve as a useful tool for a
deeper scientific analyses and numerous comparisons.
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SaZetak

KONDICIJA RIBA IZ NEKIH SLATKIH VODA
U HRVATSKOJ

Z. Prpa, T. Treer, M. Piria, N. éprem

U radu su temeljito analizirane 42 gospodarske osnove i 16 srodnih studija iz
Hrvatske. Zabiljezeni su podaci o 39 ribljih vrsta lovljenih u rasponu od 1 do
23 lokacije. Ti su podaci statisticki obradeni da bi se izra¢unali faktor kondicije
(CF) i parametri duzinsko-masenih odnosa. Za pojedine su vrste uocene velike
varijacije spomenutih parametara, $to je posebno razmotreno. Prikazani podaci
mogu posluziti kao koristan izvor za daljnje dublje znanstvene analize i brojne
usporedbe.

Kljucne rijeci: kondicija, duzinsko-maseni odnosi, slatkovodne ribe, studije
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