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Tab. 1 Species. regions and sample sizes of collected fishes

w5 <) i Eq: 34k R
Code Species Region Sample size
01 L Cyprinus carpio T 925
02 e Coreius heterodon AL Tk 30
03 FOBME  Schizothorax prenanti AW 52
04 mesh Tor (Folifer) brevifilis brevifilis BB 1

* 19914F 12 22 H iz 3.
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2.
RE & L R X R
Code Species Region Sample size
05 SL::] Varicorhinus simus -1 3a 3
06 PN EA Schizothorax sinensis BB 21
07 bV %50 Gymnocypris potanini /N 3 5
08 BERMB G M Schizopygopsis kialingensis LEN 7
09 HRBHMFEE  Schizopygopsis malacanthus KL 3% 9
10 MERE Herzensteinia microcephalus KRk 47
11 MY EEa Diptychus (Ptychobarbus)kaznakovi KT %k 47
12 SRR Schizothorax wangchiachii KILIR % 31
13 e Gynmocypris (Gymn.) przewalskii HiEH 30
14 i3 3] Gymnocypris ecklonic FWR Rk 13
15 Bl 85 5 Triplophysa (T.)siluroides AR L 4
16 MWLM Schizothorax (Racoma)lantsangensis men 17
£2 TRAMEER 16 HTRE R(mg / ke)
Tab. 2 The contents (mg / kg) of 16 elements in various species of fishes
01 02 03 04 05 06 a7 08 09 10 11 12 13 14 15 16
As |0.357 0.127 0.197 0.299 0.341 0.281 0.420 0.238 0.675 0.718 0.425 0.521 0.496 0.182 0.185 0.251
Cd [0.021 0.005 0.016 0.003 0.038 0.013 0.006 0.054 0.011 0.003 0.014 0.010 0.021 0.012 0.007 0.006
Cr |0.046 0.023 0.051 0.050 0.047 0.064 0.045 0.040 0.039 0.040 0.042 0.037 0.050 0.036 0.010 0.037
Co [0.048 0.026 0.048° 0.102 0.065 0040 0.053 0.016 0.039 0.046 0.049 0.053 0.078 0.044 0.050 0.069
Cu 145 130 149 163 .152 220 305 200 19 126 138 1.17 136 1.17 127 1.18
F 529 361 524 289 318 579 980 6308 116.0 142.0 185.0 191.0 152.0 421.1 14239 26.8
Fe | 29.6 200 319 200 210 264 468 258 414 307 301 369 298 225 175 268
Hg |0.064 0.043 0.038 0.082 0.3483 0.049 0.082 0.129 0.022 0.091 0.075 0.050 0.068 0.258 0.310 0.053
Mun [0.719 0.287 0.878 0.368 0.395 0.592 2.600 1.214 1.070 0.987 1.120 0.614 0.452 0.385 0.416 0.500
Ni ]0.047 0.043 0.053 0.059 0.066 0.069 0.057 0.038 0.031 0.045 0.028 0.040 0.037 0.045 0.048 0.052
Pb |0.057 0.040 0.045 0.050 0.060 0.038 0.054 0.041 0.052 0.044 0.050 0.058 0.060 0.037 0.029 0.030
Se 251 037 1.64 142 384 219 373 929 646 2.51 348 250 350 1.15 080 221
Zn | 267 149 522 143 185 211 620 534 258 172 251 185 189 167 209 167
Na [0.176 0.136 0.226 0.256 0.196 0.230 0.270 0.284 0.222 0.188 0.190 0.169 0.253 0.197 0.226 0.170
K 18 178 1.79 162 171 177 139 117 184 186 1.82 193 192 153 145 178
Mg [0.176 0.151 0.191 0.164 0.156 0.166 0.177 0.164 0.209 0.206 0.208 0.198 0.221 0.177 0.183 0.194

E:(DRPARESHEER L QNa. KA Mg ENEA SR
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F2PMFLETEMTARN TAYRE (B MARER KR HEL. WX
FbAE AL rP IR B A LR R AR B AR X B3R 16 MU REM R8T, KR
FIF% 3. ANkl a=0.05 {0 i & MK HE, W B 3E 128 XAPIA S A 21 X B &M
%, B} F—Cd. Fe—As, Fe—Cu, Hg—F. Hg—Fe. Mn—Cu. Mn--Fe, Pb—As, Se—Cd, Zn—Cd.
Zn—Fe, Zn—Mn, Zn—Se. Na-Cu, Na—Se. Na—Zn. K-F, K-Zn. K-Na. Mg-As.
Mg—Ni; {1l a=0.14F % 8 F MK e, MERLL £ 21 Xf oAb A 10 X B EH K, B
Pb—Cr. Pb—F. Pb—Fe. Se—Mn. Na—Mn, K—As, K—Cu, K-Hg. Mg—Fe f1 Mg-K.

AT HE—HFBEAN TR EENTCRZEWEKR, R TTR AR BB R A
ZAHE -SRI EIER. X 13 MABTERT T ESBIE . SRRATHIT
ENSENERTFHARE S oSBT HENEHFBER, RHEXRRKTT
(R*)7£ 0.4780—0.9566 i, £ MK F1H (P) /T 0.05, ERIMT:

InAs = 0.695+0.5991nSe—0.3691nCd+1.3081nPb—0.409InZn+0.101InF, R*=0.89966,
p=0.001

InCd = —1.863+1.234InSe—1.749InAs+1.6961nPb—1.0491nCn, R*=0.7801, P=0.0013

InCr=—2.477-0.222InF+0.318InSe, R* = 0.6396, P = 0.6440

InCu =—0.0135+0.509InZn+0.373InNi, R*=0.6862, P =0.005

InF =-3.391-2.278InCr+0.808InSe, R*=0.5124, P =0.0094

InFe = 3.303+0.260InMn—0.126InHg+0.170lnAs, R*=0.8562, P=0.0000

InHg = 8.925+0.486InF—1.602InFe+1.517InNi+1.210InPb, R*=0.7180, P = 0.0047

InMn=—6.377+0.817InZn+1.031InFe, R*=0.8798, P =0.0000

InNi=—3.069—0.1701nF+0.2021nHg+0.349InCu—0.373InPb, R?=0.6770, P=0.0094

InPb = —0.959+0.442InAs+0.172InCd—0.2051nSe+0.209InCr, R*=0.6540, P=0.0134

InSe = 1.874+0.9941nAs+0.418InCd+0.6381nZn, R*=0.8555, P =0.0000

InZn=2.982+0.5361nMn+0.163InCd+0.5211nCu—0.213lnCr—0.1551nAs,
R*=0.9566, P =0.0000
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Co WAFSY 514 1144 1 728, B EETE ;M As. Ni.Cr fl Pb S M KR EE
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Tab. 5 The content comparison of microelements in fish, fresh water and sea water, the earth’s crust

TR 1 mg/ kg WAk ue/L #Kpg/ L Hi7E mg / kg
Elements Fish Fresh water Sea water The earth’s crust

As 0.585 4.34 2.60 1.80
Cd 0.009 0.052 0.11 0.20
Cr 0.040 0.246 0.20 100

Co 0.047 0.280 0.39 25.0

Cu 1.43 0.920 0.90 55.0

F 160 80.0 1300 625

Fe 34.8 27.95 3.40 56300

Hg 0.060 0.005 0.15 0.08
Mn 0.9438 4.21 2.00 950

Ni 0.036 0.360 6.60 75.0

Pb 0.051 1.52 0.03 12.5

Se 3.74 0.200 0.09 0.05
Zn 21.7 0.810 5.00 70.0

A SKPHBILE SR ZINFERGFHEREXR, HEHTENY

Cyupp =—0.672+192x Cy,

R = 0.9800, P =0.0000
ERAFBREUARTE & BAIE (R SFEHOREEFE, B REHE TIPS
BUE & BT A REME T EMNKBOKT, TiA G Tt E— T RERRKF
L. (BXFER R B AT E N EEEAEN FEAR. AXMFRERE
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STUDIES ON THE CHARACTERISTICS OF ECOLOGICAL
CHEMISTRY OF MICROELEMENTS IN FISH

Lei Zhihong, Xu Xiaoging, Hui Jiayu and Deng Guangiang
(nstitute of Hydrobiology ., The Chinese Academy of Sciences, Wuhan 430072)

Abstract

Statistical analyses were performed on the contents of 16 microelements in 16 species of
fish and in related aquatic environments. Significant correlations were observed between
some pairs of these elements, and stepwise variable selection is effectively applied in
regression analyses between one element and several others, Enrichment of microelements
may occur in fish as indicated by the enrichment coefficients of 12 microelements, ranging
from 79. 2 to 21206 in 12 species of fish, Significant correlations were also found between the

element contents in fish and those in water.

Key words Fish, Microelements, Ecological chemistry



