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Fig.1  Distribution of the aquatic germplasm resource conservation areas in Jilin Province
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1 THREEREKFHREFRERPE R2 EMREERFKFHRFERPFEREREN
HREMRPRERFR Tab.2 Structure of the protected areas
Tab.1 Basic information of the aquatic germplasm .- I FL/ e/ B T L/ AL
resource conservation areas in Jilin Province km? A L/ % km? L/ %
G IR e /r::i 1o<~]10oo 191 iij 54433'6272 101'97{3
ﬁﬁﬁwﬁ : km® Y KA 100~1000 5 18:5 116(;.13 25:23
#H1-3 ERIRTIPN iR 66.10 2007
H1-4 WG LRV LA B NI T 2 118.46 2007 FAE =100 . 7 £869.00 62.08
) , & i 27 100 4622.02 100
#H1-5 IO 2 B o 5 L AL 2 76.25 2007
26 T8 23t V1. 2 0 BB XE 9 1] 10 3.00 2008 2 HEBRE4NH
27 HEPRT 1 Ui B B A £ 29.87 2008
#H2-8 FEA ] KRR 43.75 2008 2.1 RIFFK
#3-5 HAAE T Sk T TT A 102K 1299.00 2009 2.1.1 Ak A 27 AR FERN R JE AR A IX
HA-8 FAAE LTI BE 77.15 2010 S fu AR R 62 A, o 61 R (3 3) FIH
. o LB e 1 RS K IR R £
& 5-4 ST R B A 2 370.00 2011 A9 H 19 BHT0 R 105 Fiv, fR4 DCIAT B £
#5-5 JNET I K 881 2011 i 2 MR 59100 RE 13 B Hop, LA R}
56 A 3 225.00 2011 3 EERL 7 R AR 1 R SR AR 1 R AR
#H6-6 K I i 1.88 2012 30 Ffr JBRCRE 5 A R 2 A EEFL 3 A EERL 1 R MR
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Notes: (1)“Jil —3” means that it is the first batch of third pro-

tected area approved by the Ministry of Agriculture and Rural Af-

fairs; (2) “ * ”indicates suffix of "National Aquatic Germplasm Re-

sources Conservation Area".
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Increase of quantity and proportion of the protected areas in Jilin Province (2007 —2016)
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Tab.3 Species protected and their eco-types in the protected areas

AR Py B
Y I1 A o MBS Kk XA B
F M KRB AR XA
| £ 348 § Petromyzoniformes
| LiEEE ARl Petromyzonidae
1 HK-EH8 Lainpetra reissneri * H1-5.#3-5.%9-5 5 2 3 2 3 1
2 HAR-LELES L. japonica” H1-3. % 1-5.%2-8.% 9-5 5 2 4 2 3 1
3 AR HLER L. morii * FH6-7.7 8-2.7 84 5 2 3 2 3 1
I ## B Salmoniformes
i #:F} Salmonidae
4 B ik Hucho taimen ™ W 3-5 5 4 1 2 4 1
5 AMNEKEEEE H. issikawai Mori * HF1-4 5 4 1 2 4 1
H1-3.H1-4.%52-6.%2-8.%3~
6 4Ntk Brachymystax lenok * 5. 4-10. 7 5-5. % 6 7.7 7-9. 5 4 1 2 4 1
H8-2.%9-1.%9-2
FH1-3.FH1-4.H2-8.FH3-5.74-
7 A ELL 8 Salvelinus malma ;:) H o " o 5 4 4 2 6 1
8 KIRIE i Oncorhynchus keta * H1-3.%2-8 5 4 4 2 1
9 BETF KRG O. gorbuscha ™ FH2-8 5 4 4 2 1
10 B9 KRFEME . O. masou masou * H2-8.%7-9 5 4 4 2 1
iii 7 £ F} Thymallidae
11 B VL i Thymallus arcticus grubei * H6-6.H7-8.FH 9-1 5 4 1 2 4 1
12 W2V mi 8 T. arcticus yaluensis* H1-4.%2-6 5 4 1 2 4 1
iv 7 £ Fl Esocidae
13 BB 1 Esox reicherti * HF2-7 1 4 2 2 1
V KL Osmeridae
14 WiH A 8 Hypomesus olidus * A 1-4 5 2 3 2 6 1
Il #2# B Cypriniformes
Vi &} Cyprinidae
15 B 1048 Opsariichthys bidens H1-4.%6-8.710-5 1 3 3 1 1 1
16 4 fii Mylopharyngodon piceus H1-4.%5-6.%6-6.7%6-7 2 4 2 2 1 1
H1-4.%5-6.56-6.7%6-7.%6—-
17 ¥4l Ctenopharyngodon idellus ;du: §-3.%8 7? " " 2 1 2 2 1 1
18 ¥ [C i Phoxinus lagowskii * H1-4.7%7-8 5 3 3 2 2
19 Hfi P. phoxinus* H1-4 5 3 3 4 2
20 AEVLEE P. czekanowskii H1-4 5 3 3 2 2
21 & Elopichthys bambusa H5-6 2 4 2 1 1 1
22 TLICHER 11 Leuciscus waleckii * H2-6.%2-7.%F5-5.% 84 1 3 2 2 2
23 LLEEHA Culter erythropterus H1-4.7% 10-4 1 4 3 1 1 1
24 FBMEEA C. alburnus F1-5.78-3.7% 10-4.7 10-6 1 4 2 1 1 1
25 KRN C. dabryi FH10-4 1 3 2 1 1 1
26 51 C. mongolicus F10-4 1 4 2 1 1 1
27 fifi Parabramis pekinensis H1-4 2 3 2 2 1 1
28 fifi Megalobrama terminais #H10-6 1 3 2 2 1 1
29 A3k &5 M. amblycephala H1-4.%K5-6 1 1 2 2 1 1
30 4R Xenocypris argentea W27 77 2 1 2 2 1 3
31 MR Xenocypris microlepis H2-7.7%5-6 2 1 2 2 1 3
32 JetE i Zacco platypus FH1-4 5 3 3 2 1 1
33 MY Bk Acheilognathus chankaensis Hl1-4 4 3 3 2 3 3
FA-8. 5 -4 7-7.%8-3.% 10
34 1640 Hemibarbus maculatus j‘5 e 5 4 2 2 1 3
35 B fif H. labeo H1-4.H6-6.H9-1 1 4 1 2 1 3
36 & il Pseudorasbora parva 1-4 1 3 3 1 3 3

b
i
37 SO Ladislavia taczanowskii Ho-1 2 3 2 2 2 1
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38 ZRAL#R Sarcocheilichthys lacustris W82 2 3 2 2 1 3
39 RE M Gobio gobio cymocephalus HA4-8 1 3 2 2 2 1
FH1-4.7F4-8.H5-6.76-6.76—
40 8 Gyprinus carpio linnaeus 7.7 6-8. 7 8-3.7 8—-4.7 9-1.7F 1 3 3 3 3 1
9-2
H5-6.7F6-6.H6-7.7F6-8.7% 8~
41 8 Carassius auratus ; kg ln £ ;l " " 1 3 3 2 3 1
i 9 E 9 -
42 i Aristichthys nobilis H1-4.7%6-7 2 2 2 1 1 1
43 i Hypophthalmichthys molitrix Hl-4.51-4.758-3.78-14 2 2 2 1 1
Vil B} Cobitidae
44 JbJ5 PR Bk Misgurnus bipartitus H1- 1 3 3 3 2
45 dt 7 & Barbatula barbatula nuda * H1- 1 3 1 3 2 2
46 BIBVLALSK Cobitis Lutheri W 8-2 1 3 2 3 2 3
47 AL A C. granoci w1 1 3 1 3 2 3
48 AL BERI VP8 Parabotia fasciata * 1 1 3 1 3 1 3
IV 5 % B Siluriformes
Vil i #l Siluridae
H1-4.7H4-8.7%56-6.7H6-7.7%9-
49 il Silurus asotus f' " " " 1 4 3 3 3 1
50 PR3k fih S. soldatovi H4-8 1 4 3 3 3 1
ix %%} Bagridae
- H1-4.%H2-6.H4-9.%5-6.7 8-
51 ¥ Fifh Pelteobagrus fulvidraco 1Hj: 9 '2_‘ " o " 3 4 3 3 5 4
=) -
52 G FFMM P nitidus #H8-3 3 4 3 3 5 4
53 595 B 82 Pseudobagras ussuriensis Hl1-4.31-5.%2-6 3 4 3 3 5 3

V & # B Gadiformes

X 5 #} Gadidae

54 VL& Lota lata H1-5.%2-7.%5-5 5 4 3 3 6 1
VIt B Perciformes

X | fi§F} Serranidae

H1-5.H5-4.F5-6.7%6-7.7 8-

55 i Siniperca Chuatsi 0 g 3.8 4.9 2. %106 2 3 2 1 3

56 BEWK S. scherzeri H1-4.7%2-6.7%6-8 2 4 3 2 1 3
X il P FL Eleotridae

57 B IREEGY Perccottus glehni HA4-8 1 4 3 3 5 3

58 Wi fth)] Pseleotris swinhonis 5 4 3 3 5 4
8% f1LFL Gobiidae

59 P WY EBLE Crenogbius clifford popei FHa4-8 1 3 3 3 2 1
X i 7%} Channidae

60 %% Channa argus FHa4-8 3 4 3 3 5 4

\[ 47 B Scorpaeniformes
X VLA B} Cottidae
61 Aokt At Cottus poecilopus ™ Fl1-4.34-10 5 3 3 3 4 1

(D PRIRBIKF (2 H 1 -5" R L (DB Il 1 5 Lr=ERa, 2 SK 2770 A, 3 5 §iA 4 -5 NPEF=0R A, 5 KK =0 Al &
Pl M a2 S a3 At A PR B A 2SR 1 VT I I K R LR SR L 2 Y R L 3 IR K E R R, 4 YU I i
HKZE D -F B2, 2 - R R, 3 IEH X R A 1 V0P IR, 2 b I PR 26, 3 - =2t 26,4 —Jb 7 il M 36, 5 — 3 - Rt
6 —JE IR K IR s b B X R 1 i b R AL KBTI X 2 - LR TR X NFE WX .3 - bR AR KT X 4 -REREREX,

Notes: (1) “* "means cold water fish; (2) “Jil —5”see table 1;(3) modes of reproduction:1 — oviposition on the grass,2 — aquifer oviposi-

tion type, 3 —nesting type, 4 —shellfish oviposition, 5 —underwater oviposition; feeding habits: 1 —herbivoric, 2 —detrital diet, 3 —omnivorous,

4 — carnivorous; habitat type: 1 —upper reaches of rivers or stream rapid flow type, 2 - river/lake slow flow type, 3 — freshwater settlement,
4 — migration type; water layer: 1 — upper middle level, 2 — middle and lower layers, 3 — benthic; fauna composition: 1 — river plain group,
2 —northern plains, 3 — early tertiary fishes, 4 —northern mountain groups, 5 — tropical plain groups, 6 —arctic freshwater groups; animal geo-
graphical division: 1 — palaearctic northern Heilongjiang subregion, 2 — palaearctic Ningxia Mongolia Inner Mongolia subregion, gubei district,

3 — palaearctic East China Sea Area, 3 — Oriental Southern China District.
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Je K2 T BRI (19.6 %) L8 S = AL (6.4 %) Fl
DUPEF= BRI A (1.6 %6)

YRSy . LR YR &L (44.3%0)
HIF R R 24 & PE(37.7 %) (R JE B 1 (9. 8 %) FIA
BrE.2%).,

() HE G BB AR 43 . AR 46,238 4% g V3T
R KR LR ZOR R YT G 2R R IR K E S
FLHE I e L 4 A28 8, AR K e s By fh i 2
(419, FJF T G G2 R (32.7 Vo) ML L i
T KRR 00 A (18,1 %6) , VL1 I i U f 4% H A%
L8 BRI | B8 T BRI £ D I KRR I AR
AE SR L0 B 5 o, HL5h 5 R JRR ey #80 A JIe] 3% 784 R0 i 3
RGN FhE L AL RE £ 0 i (1 98 AN A 3 58 35 0T DUAE
P XK R 52 K S B A i B R

D EWRAKZR . Dk T2 A5
(57.3%) LSRR R G 0285 (27.9 00 Firh | )2
125(14.8%)

22 SHERE

R LY 27 LK T B R AR X 3R
Oy A FARAETT S IS AR VT T3 1 AL R R B WA E
L33 16 &b, 4390 Ry J6 R T K 3 6 b (BT R &
Br PR E AT SR B A T BT A SR WK
RS AR TTK I 7 A CRA BT SR B T R 5
PAAETT T VT BE 75 AREBE A AT . — PR S S TB VT LK
BRI | UYL 5 4 PR KSR 3 &b CHE PRI S 3 fir
W[ N BRIR 20D . FLR A3 A TS T K
BRVT R 3 A G & B = W B IRV B, 33 3 b
PG 25T el L i YA W Ab) . IR A A
TETIL KB, 3 b ¥4 Sy 320 CFF 45 i) 35 4 B L 21 T
ECIINEC SR AT DI W = 4 OB AT e e = ey 2 i [ = P 3
GOK =R IR IX 1 Ab

Foe AR DX 28 Y 1 25 [8] 43 A1, Y0 3 28U 7K 7= b T %
PR AR DX I 4 A K BT DR AP X 28 ) 4 A 1) 3 AR
O3 KA AE VT RS S8 VT T A 3 Ab , Ay 300 &

AN LA 18 A L A 448 2R L G A e
TR YA 43 A 5 K A ) G HOK R T B R AR B XA
ARk A AT R A A T K2 AR R B8 K R L A
TG 0 e W K R R S 0 T S KR 5 W
] R K 7= o 5 0 R R A X AN G Ak, 43 31 Dk 4 T
A IS 1 A T 0 R

A= 8] 3 A A8 TR R (1), 2007 4R H
3 AN K T B VR A B DX, H v VI KRR W A [
KBTI PR AP X A3 A Tl AR 25 30 i 4t
TIAE 22 B I T %0 A0 RO R 22 B 1% 5 B DL 82 1)
2 AR X530 43 A TR AR AL ER . #2011 4,
PRI IXECRE G 2 14 A4S BT 09 11 A K ™ ot 9% R
PR DX A B ] 3 L RN K Y 43 A7 pl I 2 T K 8L
ATTYE K SRR 7K 35 1) 55 — WA AR VT K Sk ™ 5 M2
151157 o T 1 = R N e i O 1 S [ o Y T s o i 1
fit, 28 2016 4, 7K 7 B BT B8 PR AR 47 X B LB & 27
Ab B R 13 AR OR AP XA 5 T I R A A,
G3AE TR AN R &R L OF i o A T PR AL . KRB K
7R BT G IR AR XY S ] A3 A0 8D TP A K B
R T i 42T
2.3 HEREW

iz FGE 2% 7 1 3 PR KT R B R AR 4 X
10 TG L5 4 HE AT 430 B (36 2) R R R K 7™ b o 95 T
P IXA 2 4b, B AR 2 869 km?, 5 42 K = Fb
J G PSR X BT AR 62,08 %0 s KEVRA X 5 &b,
MTEA 1 166.33 km?, i 25.23% s P AR XA 11
b T AL 543,22 km® L 5 11.75% 5 /N B 4 X
F 9 Ab L TERAR 43.67 km?®. 5 0.94 %, A UL AR K
7 G R AR B X TR 2 R L /N Sy S R R A
DN LS R o W SR T AN o =N ARV
PRAP X Bk B 22 E T AR AR, R R AR K
PR G UR AR AT X A T e B A A ANV
it K SR A ) BT i AR K H N R LR X )
F B4 T AR ATV K B L e Y A A BT
9 A SRR IS 4 T A AE YT = A K
3 iTig
3.1 HESEYMARERPES SHEERP

FARAE 27 Lb KRR B R AR B X SR PR
Ffr 62 Fp A0 a2k 61 Fh (R H M1 Fh (i &
H,2007) B E BRI T HMA BN A2
s W1 1 00 28 J ELAT A v 22 B (B Bt A% & AR (EL Y
a2, AR R K A A AR UE a2k, ik
(R S TN S L N N L NTIE Y/ B SR SN
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2

TR AT 28 -8 ff, K AR S AR AR - 2R Ak T R L K
S A ROl R el v B 3 )Ry, 2017) . HAT, 32
TRAP YA R BR T (0 285, R R W A g A B4R
2 B YR 2RV OR A O T A BT R s 53 A K
Foft 550 8 PR A DX ST LA N BE R IR L 1 E BB
i A 3505 N ) ol A A N A 2 2R G0 A Ak A W S A
HENT B A WO R 2%, I A T L &R 48 1) W I (Nichols
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Abstract: Jilin Province supports plentiful wild aquatic species and high biodiversity in its diverse aquatic e-
cosystems. By the end of 2016, a total of 27 aquatic germplasm resource conservation areas had been estab-
lished in Jilin Province, with an area of 4 622 km?”. In this study, we analyzed the spatial distribution and
status of fishery resources of the national aquatic germplasm reserves in Jilin Province, aiming to provide a
reference for the sustainable development and management of the conservation areas. First, information
was summarized on the number, area, animals protected, water types and spatial distribution of the pro-
tected areas using hierarchical statistics and classification methods. Then, the overlay method was used to
draw a spatial distribution map of the protected areas by combining the above analysis results with the
main water systems in Jilin Province. Finally, we analyzed the protected species characteristics and evalua-
ted the development status of the Jilin Province Aquatic Germplasm Conservation Area (batch 1 —10). Re-
sults show that the 27 national aquatic germplasm reserves include 21 river reserves, 4 reservoir reserves
and 2 lake reserves. In terms of the spatial distribution, there are 17 conservation areas in the Songhua
River basin, 6 in the Yalu River basin, 3 in the Tumen River basin and 1 in the Liaohe River basin. A total
of 62 protected aquatic species are listed in the 27 national aquatic germplasm reserves: 61 fish species
from 13 families and 1 crustacean. Our research shows that the existing aquatic germplasm resource con-
servation areas in Jilin Province form a pattern of fish habitat protection, with nearly complete coverage of
water types, that plays an important role in protecting rare aquatic biological resources. The paper con-
cludes with a discussion of the effectiveness of protected areas for conserving endemic species, the struc-
ture and coordination of functional zoning, and recommendations for improving the operation of protected
areas.
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