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Fig. 1 Sampling sites (Anqing and Tongling sections) for Coilia
nasus of the Changjiang River in Anhui Province
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Tab. 1 Information of Coilia nasus in Anhui section of the Changjiang River in this study

FRARZETY SR (8] SR HARURE &£ Body fAFEBody AT FREASE
Sample type Sampling time Sampling site N length (mm) weight (g) Age range Maturity
IS 2014.04 BT B 8 272417 68.6+12.2 2% SNl QI—III
Kyt 2019.06 PRI B 15 258+10 53.1+5.9 204 &/ I—III
IS 2022.07 GRIT B 15 282+18 69.5+15.2 23tk S/Q111
i it 2021.12 GIRIT B 15 229+39 43.0+23.3 13 Q1
i it 2021.12 BT B 15 182438 20.7+20.2 0—3i% 3111
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Fig. 2 Otoliths of Coilia nasus and Coilia brachygnathus in
Anqing and Tongling sections of the Changjiang River in Anhui
Province
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A. Coilia nasus in Anqing section; B. Coilia brachygnathus in
Anqing section; C. Coilia nasus in Tongling section; D. Coilia
brachygnathus in Tongling section
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Fig. 3 Location of landmarks on otolith of Coilia nasus

4(TIRY). Bof Javm s S(ITRY), B Je v s S8 2 = M1 98; 6( I ).
HoA G meBa= /A5 1(11 1Y), f8g% =M%, (11 ). BT
R3S A2 9(1 Y, i A1 = A58 10( 1T &Y. Wy

1 (type I). concave point of main intergroove; 2 (type II). endpoint
of wing lobe; 3 (type II). dorsal edge crystalline process; 4 (type
III). posterior endpoint of otoliths; 5 (type 1I). the second trigonoid
process at posterior end of otoliths; 6 (type II). the fourth
trigonoid process at posterior end of otoliths; 7 (type 1I). ventral
trigonoid process; 8 (type II). the third triangular process at the
anterior end of the otolith; 9 (type II). the first triangular process
at the anterior end of the otolith; 10 (type II). intersections at the
neck end of the auditory groove; 11 (type I ). posterior end of the
auditory groove; 12 (type II). intersections at the neck end of the
auditory groove
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Tab. 2 The contribution rates for different otolith landmarks of
Coilia nasus in relative distortion principal component analysis
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Fig. 5 Scatter plot of otolith discriminant analysis for Coilia nasus from Anqing and Tongling sections of the Changjiang River in Anhui
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A. Coilia nasus and Coilia brachygnathus in Anqing and Tongling sections; B. Coilia nasus in Anqing and Tongling sections
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Tab.3 Morphological discriminant analysis for Coilia ectenes from Anqing and Tongling sections of the Changjiang River in Anhui
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PRI A (2021) 15 100 15
) 3 4 AL (2021) 15 933 1 14
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POPULATION IDENTIFICATION FOR COILIA NASUS IN ANHUI SECTION OF
THE CHANGJIANG RIVER BASED ON OTOLITH GEOMETRIC
MORPHOMETRIC ANALYSIS

XU Ying', JIANG Tao’, LIU Hong-Bo’, CHEN Xiu-Bao~ and YANG Jian"’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China; 2. Laboratory of Fishery Microchemistry,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

EEINTS

Abstract: Estuarine tapertail anchovy Coilia nasus is believed as a “flagship species” “indicator species” and “um-
brella species” for protection of the Changjiang River ecological system. In order to reveal the otolith morphological
characteristics and population delineation/identification of C. nasus in Anhui section of the Changjiang River, the land-
mark-based geometric morphometric analysis was utilized to comparatively study the sagittal otoliths of two eco-
morphotypes (i.e., the long supermaxilla C. nasus and short supermaxilla C. brachygnathus) and five populations of the
anchovy in Anqing and Tongling sections of the Changjiang River in Anhui Province. The left sagittal otolith of each
specimen was used in the present study. A Leica M205A stereo microscope was used to photograph the otolith samples.
Subsequently, tpsDig2 software was used to establish and measure the landmark points on the otolith photos. Based on
12 landmarks, the coordinates were analyzed by relative distortion component analysis and discriminant analysis. The
morphological variation vectors were then visualized through thin plate spline analysis and mesh deformation. The re-
sults show that most of the extracted landmarks are type II landmarks, and their contribution rate is 69.48% in the ana-
lysis of relative distorted main components, indicating that type II landmarks were the main source of otolith morpho-
logical differences. The general discriminant accuracy of the five populations was 95.6%, indicating that significant dif-
ferences in otolith morphology were generally existed among the populations of C. nasus. Especially, 100% classifica-
tion accuracies were achieved for the variation between long supermaxilla C. nasus and short supermaxilla C. brachyg-
nathus, as well as among 3 populations of long supermaxilla C. nasus. Therefore, it will be reasonable to believe that
the differences of otolith morphometrics particularly observed in the long vs. short supermaxilla ecomorphotypes and 3
populations of long supermaxilla C. nasus could reflect the evidences of ecomorphotype differentiation and high/low
level population connectivity. The aforementioned findings can provide theoretic basis and supports for objective evalua-
tions of resource composition and population difference of C. nasus in Anhui section of the Changjiang River before
and after the 10-year fishing ban policy. Furthermore, this study provides an important reference case for population de-
lineation or identification of different ecomorphotype C. nasus in other waters and other commercial fish resources the
Changjiang River Basin.

Key words: Otolith; Landmark; Geometric morphometric analysis; Population; Changjiang River Anhui section; Coilia
nasus
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