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F=1 TIERRETR
Tab.1 Sampling details of C. nasus

FrA KA (8] PR £K/em R /g Rt EAUEK/mm G/ EERNPRIS
sample date sampling site total length body weight age upper jaw length upizg;‘;;lle;ﬁth/
09NJCEO1 2009/5/4 EEpnean= 24.90 47.30 2 42.49 1.22
09NJCE02 2009/5/4 Epneanz 25.20 37.71 2 38.95 1.09
09NJCEO03 2009/5/4 B RVLEL 24.00 35.84 2 37.78 1.13
09NJCEOS 2009/5/4 T I B 20.90 23.66 2 36.43 1.23
09NJCEO07 2009/5/4 ORI 22.40 28.04 2 37.57 1.14
09NJCEO08 2009/5/4 [EEpneanz 27.20 47.88 2 45.53 1.17
09NJCE11 2009/5/4 RV 17.60 10.29 2 3131 1.17
09NJCE13 2009/5/4 [ERRAREY 22.00 22.80 2 36.66 1.20
14NJCEO01 2014/5/9 P RLER 23.00 36.14 2 38.77 1.17
14NJCE02 2014/5/9 EpneANzY 24.70 36.11 2 37.11 1.09
14NJCEO03 2014/5/9 B RLER 25.50 35.84 2 43.27 1.21
14NJCE04 2014/5/9 B RVLER 21.60 25.84 2 34.19 1.15
14NJCEO05 2014/5/9 B RULER 23.10 31.18 2 35.63 1.17
14NJCE06 2014/5/9 Epneanz 22.60 32.85 2 37.00 1.18
14NJCEO07 2014/5/9 B RVLEL 21.70 24.77 1 36.25 1.21
14NJCE08 2014/5/9 BRI 14.10 6.03 1 22.53 1.11
14NJCE09 2014/5/9 ORI 14.50 7.04 1 20.20 1.01
14NJCE10 2014/5/9 BNz 12.20 5.24 1 21.23 1.08

s MR H A R

Notes: The age determined by otolith annuli

14NJCEO08

14HIJCE09

14NJCE10

B 1 AMRBPKGASNE EAREIRTS
(E@EKITBE LK)
Fig. 1 The long-jaw ecotype C. nasus in
the present study (the length of upper jaw is longer than
that of the head)

5 VR TR 2 B (FE A% 0> 740~1080 pm)ft)— Bt B-
£71% R St/Cafli I 7E3.0LL K (% /M 1.4340.51,
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R FEAK . 09NJCEO5F109NJCEO8F Sr/Caft 2% 1k
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CR2FI I BT # 2 2, B & T3.0, (HZ
N Lt — 2057 R T AR B, 4
09NJCEO1, 09NJCEO7FI0O9NJCE13, M F20]
A, O9NJCEOI1H £ Sr/Caff A 4 Jy 34 B Bt
(1.91£0.99, 3.74+1.85/16.05+0.92), i
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Fig.2 Fluctuation of otolith Sr/Ca concentration ratios along line transects from the core (0 pm) to the edge in the

sagittal plane of the otolith of the long-jaw ecotype C. nasus in the present study

The grey lines present the changes of the Sr/Ca ratios the otolith from core to the edge, and black lines represent the regime shifts of Sr/Ca ratio. The red

dotted line sillustrate the position of annuli

e

AMRTGEAREMGEHHBUFTN

Tab.2 Fluctuation of Sr and Ca microchemistry in otoliths of the long-jaw ecotype C. nasus of the present study

B b5 B S R BRI B H A 2K /um TEHRME £
. . Sr/Cax1000
sample fluctuation phases 0fpt011th distance from the core detected points for element
Sr/Ca concentration

1° 0~1200 120 1.91+0.99
09NJCEO1 2° 1200~1480 28 3.74+1.58

3¢ 1480~1770 29 6.05+1.42

1° 0~830 83 1.91+0.92
09NJCEO02

2° 830~1550 72 3.99+1.52

1° 0~820 82 1.71+0.58
09NJCEO03

2° 820~1560 74 4.11+0.97

1° 0~870 87 1.43+0.51
09NJCEO05

2° 870~1650 78 4.12+0.79
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&R2 -
FE i HRAG B L BRI B HAateK/um TEHRME
fluctuation phases of otolith . . Sr/Cax1000
sample . distance from the core detected points for element
Sr/Ca concentration

1* 0~1080 108 1.66+0.53

2° 1080~1450 37 4.86+1.28
09NJCEO07

3¢ 1450~1520 7 7.85+0.54

4° 1520~1850 33 5.76+1.01

1e 0~1080 108 1.83+0.72
09NJCEO08

2° 1080~2260 118 4.40+0.81

e 0~910 91 2.23+0.83
09NJCE11

2° 910~1550 64 4.81+1.39

1 0~700 70 1.92+1.02

2° 700~1000 30 4.17+1.07
09NJCE13

3¢ 1000~1180 18 6.33+1.32

4° 1180~1500 32 3.42+1.36

e 0~870 87 1.34+0.54
14NJCEO1

2° 870~1560 69 4.59+0.89

1 0~860 86 1.50+0.43
14NJCE02 2° 860~1570 71 4.86+0.75

3¢ 1570~1630 6 2.26+0.48

e 0~760 76 1.33+0.55
14NJCEO03

2° 760~1830 107 4.64+0.85

1° 0~730 73 2.20+0.87
14NJCE04

2° 730~1530 80 4.36+1.21

1¢ 0~910 91 1.98+0.89
14NJCEO05

2° 910~1640 73 5.03+1.21

e 0~890 89 1.93+0.90
14NJCEO06 2° 890~1710 82 5.54+1.14

3¢ 1710~1730 2 1.88+0.90

1 0~770 71 1.84+0.76
14NJCEO07

2° 770~1460 69 4.72+1.53

1e 0~600 60 1.86+0.59

2° 600~810 21 5.37+£1.06
14NJCEO08 3¢ 810~900 9 4.39+0.44

4° 900~1360 46 5.52+1.13

5° 1360~1400 4 2.79+0.87
14NJCE09 1 0~1500 150 1.54+1.12
14NJCE10 1 0~1270 127 0.61+1.04

e DIE—FEAR R R 5 BER R AR BEE A 23 (P>0.05), AR EHUER Z 57t .3 (P<0.05)

Notes: 1)Phases in one otolith sample having the same letter indicate not significant differences (P>0.05); whereas different letters indicate significant

differences (P<0.05)
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Fig. 3 Typical maps of the Sr content in otoliths for the anadromous and

freshwater resident long-jaw ecotype C. nasus in the present study
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Inversion of habitat history for the long-jaw ecotype Coilia nasus
collected from Nanjing section of the Yangtze River

CHEN Tingting', JIANG Tao’, LI Mengmeng', LIU Hongbo’, YANG Jian"*"
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;

2. Key Laboratory of Fishery Ecological Environment Assessment and Research Conservation in Middle and Lower Reaches of the

Yangtze River, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: The estuarine tapertail anchovy Coilia nasus is a highly valued fish in the Yangtze River, however, its
resources have drastically declined due to anthropogenic impacts, e.g., overfishing, habitat degradation, water
pollution. This small anchovy has been recently proposed for listing as a Class II protected species by the plan for
adjustment on China's List of Wildlife under Special State Protection. The long-jaw (supermaxilla) estuarine
tapertail anchovy is believed to be an anadromous ecotype of C. nasus with a length ratio of upperjaw to head>1.
Anadromous C. nasus has much higher commercial value than that of another freshwater residen tecotype of this
species with a length ratio of upper jaw to head<l1. In order to understand the migration characteristics of the long-
jaw C. nasus, an electronic probe microanalyzer (EPMA) was applied to analyze the microchemistry patterns of
element Sr and Ca in otoliths of ten C. nasus of this ecotype collected form Nanjing section of the Yangtze River
in 2009 and 2014. The results of line transect analyses showed that the Sr:Ca ratio (i.e., Sr/Cax10?) in the otolith of
the anchovies could be divided into two patterns: (D Sr/Ca ratio fluctuated between low (<3.0) and high (>3.0)
phases in the otolith, suggesting the individuals were typical anadromous ecotype which experienced not only the
freshwater, but also the brackish water, even the sea water habitats at different stages in their life history. @ Sr/Ca
ratio was consistently at low phase (<3.0) throughout the otolith, indicating that the individuals only experienced
freshwater habitat during its whole life history. These evidences were supported by the Sr mapping analyses of
EPMA. The results showed, for the first time, that the habitat use of long-jaw grenadier anchovy was much more
flexible, and furthermore, freshwater resident individual could even be found in long-jaw grenadier anchovies,
although it is traditionally believed that every individual of long-jaw C. nasus in the Yangtze River is diadromous
ecotype. Therefore, anadromous and freshwater resident C. nasus cannot be effectively distinguished only by the
length ratio of upper jaw to head. However, otolith microchemistry analysis can provide an objective approach to

solve successfully this problem of C. nasus fishery management.
Key words: Coilia nasus; microchemistry; habitat history; migration
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