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Fig. 1 Sample sites of Coilia nasus in Dayang River
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Tab. 1 Sample information of Coilia nasus from Dayang River

FEA Y RAF T[] PR I=EA [ESIS gty PER R P RS
Sample code  Sampling time ~ Sampling site  Body length (mm)  Body weight (g)  Gender Age Sexual maturity
DYHO1 2020.7.17 EAW)i R4 293 109.5 Q 3 VI
DYHO02 2020.7.17 AN R 305 126.5 Q 3 \
DYHO03 2020.7.17 AN R 282 79.3 Q 3 VI
DYHO04 2020.7.17 AN R 310 170.4 Q 3 v
DYHO05 2020.7.17 AN R 265 76.9 Q 2 VI
DYHO06 2020.7.17 AN R 289 144.4 Q 3 \
DYHO07 2020.7.17 EEAE! 165 15.8 3 1 il
DYHO08 2020.7.17 EEAE! 180 21.8 3 1 il
DYHO09 2020.7.17 i liBF 170 15.7 Q 1 II
DYHI0 2020.7.17 yenityis 155 152 a8 1 II
DYHI1 2020.7.17 i liBF 142 11.1 Q 1 II
DYHI2 2020.9.13 S| 265 69.4 a8 2 VI
DYH13 2020.9.13 S| 249 64.9 Q 2 VI
DYH14 2020.9.13 S| 222 49.0 a8 2 VI
DYHI15 2020.9.13 S| 248 56.0 a8 2 VI
DYH16 2020.9.13 S| 228 36.6 Q 2 VI
DYH17 2020.9.13 S| 256 71.3 Q 2 VI
DYHI18 2020.9.13 S| 221 47.9 3 2 VI
DYH19 2020.9.13 S| 264 76.8 Q 2 VI
DYH20 2020.9.13 b 231 45.0 Q 2 VI
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Tab. 2 Flutuation of Sr/Ca microchemistry in otoliths of Coilia nasus from Dayang River

I . o I . o
é)ﬁ;?e ﬁluggigt:i:g ]Zl)riElsfaZnt‘e&Er?m @Eeﬁfg St/Cax10’ Y%ﬂ;/j%;& éﬁ;fe Ef&iﬂifgg Sigifntett%?m %ﬂ;ﬁﬁ Sr/Cax10’ /jf‘ﬂ;{%;&
phases the core (um)  points phases the core (um)  points
DYHO1 1 0—300 31 2.69+0.63 0.16 |[|[DYHIO 1 0—490 50 2.64+0.67 0.36
2 310—1050 75 4.21£1.09 2 500—1280 79 5.18+1.41
3 1060—1220 17 2.52+0.68 3 1290—1350 7 2.314+0.92
4 1230—1620 40 3.30+0.69 DYHI11 1 0—250 26 2.08+0.65 0.18
5 1630—1820 20 1.96+1.02 2 260—1190 94 4.71£1.00
DYH02 1 0—320 33 2.38+0.76  0.15 3 1200—1390 20 2.45+0.84
2 330—1040 72 4.33£1.14 DYHI12 1 0—150 16 2.67+0.47  0.08
3 1050—1400 36 2.37+0.66 2 160—1980 183 3.85+0.83
4 1410—1630 23 3.30+0.53 DYHI13 1 0—210 22 1.93+£0.81 0.12
5 1640—2160 53 1.94+0.84 2 220—1780 157  4.59+1.13
DYHO03 1 0—490 50 2.28+0.74 026 |DYHI4 1 0—900 91 2.13+0.58  0.52
2 500—1060 57 3.74+0.99 2 910—1730 83 4.99+1.03
3 1070—1870 85 2.49+0.93 DYHIS 1 0—180 19 2.64+1.01  0.09
DYHO04 1 0—520 53 2.24+0.78  0.21 2 190—1950 177  4.32+1.27
2 530—2120 160  4.77+1.35 DYHI16 1 0—=800 81 2.11£0.55 041
3 2130—2440 32 2.14+0.98 2 810—1930 113 4.53+0.94
DYHO05 1 0—220 23 2.38+0.69 0.11 DYH17 1 0—690 70 1.95+£0.65 0.34
2 230—710 49 5.12+1.18 2 700—2050 136 4.00+0.87
3 720—840 13 2.87+0.76 DYHIS8 1 0—250 26 2.02£0.56  0.13
4 850—910 7 3.83+0.90 2 260—740 49 3.2440.73
5 920—1140 23 2.58+0.76 3 750—1380 64 2.40+0.61
6 1150—1500 36 3.06+0.56 4 1390—1860 48 4.07+0.75
7 1510—1700 20 1.9740.61 5 1870—1980 12 2.75+0.64
8 1710—1790 9 3.44+0.57 DYH19 1 0—260 27 1.97+0.73  0.14
9 1800—1930 14 1.45+0.83 2 270—450 19 4.08+0.98
DYHO06 1 0—170 18 1.68£0.91  0.08 3 460—530 8 1.8440.58
2 180—500 33 3.2240.73 4 540—1180 65 4.04+1.10
3 510—620 12 2.01£0.69 5 1190—1290 11 2.82+0.71
4 630—1830 121 4.22+1.00 6 1300—1480 19 3.66+0.69
5 1840—2020 19 1.39+0.69 7 1490—1560 8 2.01+0.50
DYHO07 1 0—620 63 1.49+0.61 046 8 1570—1800 24 3.05+0.50
2 630—1360 74 5.15+1.21 9 1810 1 2.21
DYHO8 1 0—670 68 1.53+0.61 0.46 ||[DYH20 1 0—340 35 2.75£0.53  0.18
2 680—1460 79 3.92+0.82 2 350—1100 76 4.24+1.22
DYHO09 1 0—640 65 2.17+£0.68  0.44 3 1110—1300 20 2.83+0.79
2 650—1410 77 4.63+0.89 4 1310—1580 28 3.26+0.73
3 1420—1450 4 2.15+0.50 5 1590—1720 14 2.15+0.62
6 1730—1860 14 4.59+0.86
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Fig.2 Two-dimensional imaging of Sr concentration in otoliths of C. nasus from the Dayang River
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THE HABITAT HISTORY OF COILIA NASUS IN DAYANG RIVER
BASED ON OTOLITH MICROCHEMISTRY

ZHANG Jian', YANG Pei-Min', JIANG Tao’, HU Zong-Yun', ZHU Chun-Yue', ZHANG Bo-Xu',
LIU Zhong-Hang', YANG Jian~ " and HU Yu-Hai’

(1. Liaoning Institute of Freshwater Fisheries Liaoning Key Laboratory of Aquatic Animal Diseases Control, Liaoyang 111000,
China; 2. Laboratory of Fishery Microchemistry, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences,
Wuxi 214081, China; 3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China)

Abstract: The main economic fish species in Liaoning Province of China, the resource of Coilia nasus has sharply de-
clined in recent years, and currently only small-scale fishing flooding can be seen in the Dayang River. In order to re-
construct C. nasus habitat history, an electron probe microanalyzer (EPMA) was used to analyze the Sr and Ca micro-
chemistry patterns in otoliths of 20 C. nasus collected from the lower reaches of Dayang River in July and September
2020. Results of line transect analysis showed that the samples of C. nasus were of freshwater origin, and the Sr/Ca ra-
tio of freshwater habitats were (1.49+0.61—2.75+0.53). The value of freshwater coefficient (Fc) in the C. nasus is
between 0.08 and 0.52, and the diameter of the freshwater area is between 150 and 900 pm. After entering the second
change stage, the habitat history fluctuates significantly. The change of Sr/Ca ratio divided C. nasus into three types:
(1) C. nasus overwintering in medium and high Sr/Ca ratio areas (brackish water or seawater), and migrates upstream to
low Sr/Ca ratio areas (freshwater) during breeding season; (2) C. nasus live in medium and high Sr/Ca ratio areas for a
long time without anadromous migration; (3) C. nasus were transformed for many times in the middle high Sr/Ca ratio
areas and low Sr/Ca ratio areas, and DYHO0S5 and 19 individuals completed the transformation for up to 9 times. The Sr
content analysis result is also the same as the St/Ca ratio above. These three types intuitively reflect the upstream mi-
gration habits and habitat history characteristics of the C. nasus population in natural water bodies with different sali-
nity levels, in order to provide a theoretical basis for scientifically and accurately grasping the living habits of C. nasus
from the Dayang River, formulating strategies for protecting resources and habitats restoration of C. nasus from the
Dayang River.

Key words: Dayang River; Otolith; Electron probe microanalyzer; Habitat history; Coilia nasus
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