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Abstract

The study analyzed the distribution patterns of fish diversity and body size across latitudes in
China’s eastern coastal regions using data from FishBase. Fish were categorized into freshwater and
marine groups. The study counted the number of genera and species, as well as maximum body
length, across provinces and latitudinal units. Data visualization and water area analysis were per-
formed using Origin and ArcGIS. Results showed: 1) Weak correlation between fish diversity and
habitat area; 2) Fish diversity decreases with increasing latitude, while maximum body length in-
creases with latitude, consistent with Rapport’s rule and Bergmann'’s rule; 3) Marine fish are larger
than freshwater fish at the same latitude, and marine fish diversity increases more rapidly than
freshwater fish as latitude decreases. Under future climate warming, it is predicted that fish body
size in China’s eastern coastal region will decrease, but fish diversity in the 30°~50°N area may in-
crease significantly, with marine fish diversity increasing more than freshwater fish.

Keywords

Rapport’s Rule, Bergmann’s Rule, Ecogeographical Rules, Sea-Land Differences, Climate Change

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

SAFBN NI FE MR R SR N AR AR B R BRI A 0 2 R 2 —, RS HE T A Sk S Hr
ARWE SR I A AS RN, 2 ) 7 R o) 5 Tt ) S BRE [1] o 0 B 2 () B B AT BB S B W) b 5 34 2
V) PR R EL AR L RTARC A , X1 bk WA T AN T A 42 6 2 1) e R A R ot 900 2 A 55k 5 28 A g i 1 45 5 7
Bi[2]e BTN TR0 L8 A ) 3 B DU P DA, 43 AR 0t SR I PR AR 25 1 B [3]: - AR 224
%53 0 (Rapport’s rule) MFi K% & 32: 1 (Bergmann’s rule), AT DLHEN A IR S 82 REPER S AL 4=
YIATIAR /N o ZARRRE IR, i 20 58 1 X (R oy ) R o Je 5 AT 28 32 (i /R 1 ) s X AT 52 1)
HOFR Sy AV R (4], 31X — A0 AR AR 7R FAGH IR 45 FE H DO 2 L s 4 FE X 9 58 22 A [5]. 4RTT, 221A
R BT 5| o ARES BE A=) 2 R i, 52 B It TR AR S5 FLA R R AR5, 4341 SR B HS K ()it 22 5
[6] o fFIRS 22 0 2 R BE RE M (AR TR, &R AT (Fanif R R v 20 B8 ) AR R AR, TR b IX (ER8 B ) PR R A5 /N[ 7]
I 72%11) 2R 659% IV FLAN YD IE NG IX — U, EIIE RS SR E F TR S 0 R0 A 45 2 A
(8] EAAA% SR E & H THEIRZNY, ERIRINYh e & 72— DI IE9] [10]. el 2k,
TERNFERREHESIY), 2 a2 e A S 1]

TERFRSEBERE R N, AR SRR fE 22 B2 B, MBI 5 4500 E T I =
KIBI12]o AR RE S BCML I A1 3, 25l 3 BRI SR BT i Pk iR [13] . ki £
FEPE S5 NFARAL VIR OG, 2 PPl AR S RGO PR AS AL R i N 58 ) 1) G Fa b, o AR RG
FR) 2 BN AR [14] o AR 0 T £ 2R Bl AR P R B, [ B A 2 e f R M B R DG R R R, [
WP gt P A 7K A W A R ) B g ) S 4 [ 15]

WA F 8 W ERRIE, B&BERME A NME[16]. REITEHE NIRE R R —, 51
Bk T 80%~90% (1) iAF P17 7= B, (EARAEAK = A HE R . $8E vt EQUSON DA R AR S Vv b X g PR 07 R 55

DOI: 10.12677/ccrl.2025.144068 682 SAEARAL I 7T LA


https://doi.org/10.12677/ccrl.2025.144068
http://creativecommons.org/licenses/by/4.0/

MR

AP EREEAAO[L7]. FN, RECRIIKEISHIT 1651 F, 25 tHF5 K A8 )
oy —[18], Hrh Ll L AR, RrOBOKARMSIAR] T 11 KR 2[19]. Bk, AT
X F R 2R S I X A0 DA (8] AT AT 0 A, SR T AR AR R 4 R A R ARG 22 S, T
DA AR AR v [ AR 0 28 B3 Y8 AT A S i S S S Rtk s AT e 2%

2. M 55%

AW T SRR Tt 7 2R P55 FishBase (https:/fishbase.mnhn.fr/search.php). &% 772 A% &
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Figure 1. Sampled fish diversity data in eastern China
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Figure 2. Bar chart of sampled fish diversity data in eastern China
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e R 2 R R, 700N 334 & 444 FhAN 183 J& 331 Fh, EH ARG BRI ERAL, ¥WRA 2
J& 2 Flo AR RIR, WK AR REERRSE (A 2. K 5(A)): 40°~50°N HLIX g7 Z R A 18
J& 23 Fr, 30°~40°N Hi[X 5 45 J& 51 Fl, 20°~30°N Hu[X £ik 521 J& 724 Fl. 4/ MEEIME, K A2EH
AT B IR TN A (3. & 5(B)): 40°~50°N Hb [X JREVE 1 2K 1P 1 B R AR KA 101,121 cm;
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cm, Hr U RME RN, 9 19.525 cm.
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Figure 3. Box-plot of mined maximum lengths in eastern China
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Figure 4. Scatter plots of freshwater and marine fish species numbers in relation to habitats in eastern China
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Figure 5. Latitudinal variation patterns of fish diversity and maximum length in the eastern China
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DL 38% IR FF A Ak S5, 4% 4RI S AF ks S0 1 P9 25 M B, F AR A s AT A
B . b ARSIV X PR B KA K Ge vt 25 R o gk 22 5, IR/K BRI f 2R (R B K
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PIFP AT B AN, X T SRR A A (R A PR [27]. S ShA. S R U5 sh A LA K B B sh il e S5
BEAL BN AR R, T UGS AE R S KA T K [28] . T AR RTAR v K £ 2 ST 8 B R AR K A N
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Figure 6. Representative fishes and their maximum lengths with regional mean annual temperatures in eastern China (A Map
of China (GS(2019)1834) is positioned in the upper-left corner; Provincial temperature data were derived from mean annual
temperatures (1950~2022) within the map area)
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