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Microchemical characteristics of carp otoliths from two different water
environments and their indication significance for environmental changes

YANG Liang-feng"?, LI Sheng-rong', LUO Jun-yan', GAO Yong-hua!,
TONG Jing-gui', CAO Ye! and SHEN Jun-feng'
(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences,
Beijing 100083, China; 2. Geological Museum of China, Beijing 100034, China)

Abstract: Asteriscus otoliths of carps were collected from the Baiyangdian shallow lake and the Miyun reservoir,
whose water environments are completely different. The former has been seriously polluted whereas the latter is
nearly pure and has experienced no pollution. The otoliths were analyzed by Neutron Activation Analysis
(NAA) for microchemical characteristics as indicators to hydrochemical changes. The contents of Sr, Zn, As,
Au, Ba, K and Na in the otolith from the Baiyangdian shallow lake are obviously higher than those from the
Miyun reservoir. Linear Discriminant Function Analysis (STATISTICA) was uses to classify carp collection
sites. The discriminant functions show the major differences between the two sites are the differences in concen-
trations of Sr, Zn, As and Ba. Moreover, the variation ranges of As, Ba, Sr and Na in otolith from the Baiyang-
dian shallow lake are relatively larger than those from the Miyun reservoir, which is in accord with the fact that
a seasonal and temporal influx of industrial waste into the Baiyangdian shallow lake drainage area causes the pre-
cipitation of these elements in some otolith growth increments. The differences of these elements in otoliths from

these two areas are consistent with those in the carp living water. These conclusions are of significance in study-
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ing indicators to hydrochemical environments.
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Table 1 Result of Neutron Activation Analysis NAA for otoliths of carps from the Miyun reservoir M and the Baiyangdian
shallow lake BYD

wp 1077 wp 10°°
e As Au Ba K |\, o Na St Zn
M19 51.95 20.4 0.407 4.13 295 1130 169 14.1
M21 28.37 27.1 <0.183* 8.14 655 820 140 3.89
M22 28.95 30.3 <0.175% 4.81" 762 869 180 3.91
M24 28.20 31.9 0.906 9.03 <345% 820 133 3.88
M09 39.90 19.1 3.35 6.45 <129* 761 140 5.07
MO02 21.52 46.6 0.506 4.43 383 977 129 2.82
MO03 22.61 35.6 0.39 5.57 361 939 225 1.59
MO05 17.77 47.7 <0.168* 4.01 291 948 175 3.48
MO7 32.84 36.1 0.269 5.4 314 877 151 1.08
MO8 19.92 28.3 0.602 5.64 292 871 152 1.76
BYD06 7.31 159.0 0.0957" 15.2 <249* 1040 434 28.1
BYDO7 8.13 84.2 1.12 18.3 <262* 1140 436 25.3
BYDI10 15.55 91.9 0.822 10.2 527 1180 585 20.9
BYDI16 8.42 174.0 1.57 13.6 <349* 1490 468 63.6
BYD17 9.33 130.0 1.61 10.9 736 1020 477 63.6
BYDO05 13.30 72.3 0.897 <1.69* 272 1020 327 36.2
BYD09 16.08 63.1 0.577 10.3 452 1540 1260 42
BYDO11 12.53 36.8 2.03 2.14" 332 1180 439 21.3
BYDO013 15.14 37.8 0.429 6.49 289" 991 602 24
BYDO014 18.65 61.6 1.03 5.42 510 1030 472 82.4
* 50% a
Ba Zn As 7Zn
2 la 50% As 80% Zn
Pillai Hotelling Wilks 0.000 10% Au Ba Sr
lgSr 1gAs IgBa 20% Sr 50% Ba 40%
lgZn 0.000 0.001 0.002 Au 130% K Na K
0.000 Sr As 10% Na 30% 1b
Ba Zn 4 Lg +1

Sr As 95 % =
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2 M BYD

Table 2 Trace element composition of carps otolith from Miyun and Baiyangdian

mg lgSr lgZn lgAs lgBa IgAu IgK IgNa
M 0.0292 2.1994 0.6437 0.0138 0.8250 0.000 4 2.5930 2.9528
0.003 28 0.0232 0.0758 0.0013 0.0352 0.000 2 0.058 4 0.0153
BYD 0.012 44 2.7113 1.5716 0.0375 1.0649 0.000 5 2.6522 3.060 8
0.001 25 0.049 1 0.067 3 0.0060 0.057 1 0.000 1 0.0627 0.0218
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Fig. 1 Trace element composition differences of carps otoliths between the Baiyangdian shallow lake and the Miyun reservoir
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