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Fig.1 Sampling sites in the main stream of the Song-

hua River
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PG E BRI (PE RSN 80 mx1 m, MW HRSF
R, 2,3, 5em), WHRIR (PE RS 200 mx
Ilm, MEARSFRH1, 3,5, 7, 9em), HTE (M
H RS R 15 mx40 emx35 em, R H RS 40,5 cm)
AT NCREE . BRI 2 h, HBZEAR AL
WP 12 h, 20 CERITA mEE) > | (BRI
AR JFEE YY) PR (RIbIRAKa2E) 20 4 Sk
ORI AR T S, RERREELA A E Y
AFEAR, R 5% ~ 10% W48 /R S MR T & 28 I
7 IS S Y X BT A R AT A 2
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2, RHMBE S BMEUEAE IR, BRRESERR
FE S —FR bR 1 B LB i e b i 2R
1.2.3 1RIGARK 2 M R T e
JEFh e 21 AR B A 2 T RE B R ), AR BIF O A
Karr' > (52 B MR B RS, PIEE T 5 K3k
22 MIESERR (R 1), WEYFABMER ., E
FREER | T2 PE | BHHILAIRE | SR R R
. TESTEVMERMZTHRITRE A, S50 A1
BRIy i FEL I 272 BE A IR B SEPRAE L
PUE T WIS bR A 0 AR v . 7EERE TR AL B B
AT A0 T FEI R 36, X SR AE P AT 88. 9% A FE
(B SRR [ A 7 ) o S 4 A 0 R A 35 T4
F-IBI, TLAMER; Bl e 48 An i A7 IE 84 5,
XFE IE 250 40 B9 48 bR £ 4T Pearson A 5 4 K 56
(1r1>0.75, P<0.01), SCHEFRPRITREMLL, 11
SRR G B ER MRS bR, AFEIES R
Febnfdi F Spearman A EPERE: (1 r1>0.75, P<
0.01) SErtifs AR TCA B AL, L5 0R B A5 B (A
e R FE bR 5 B0 i W M B 35 A 22 TU AR A
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R 1 F-IBLITMNE RIRE SRR E Xt FHE B0 R
Tab.1 Candidate indicators of F-IBI evaluation system

and their responses to interference

ik S8 dE bR B4R by ERRACRD X4 iy m B
candidate indicator candidate indicator  response to
classification indicator code interference
0 BRI Ml D
Shannon-Wiener Z2FE1EFS %K M2 D
L AREE LS {h e M3 I
BRI gy g momdemtie D
SEE wpemosoi s |
pee BRRHEKFERON L M6 D
B T T e e T D
e RREKIREGEL M8 i
B R YR L M9 D
TR MRYMEELLE M10 D
NG AL M1 I
— IEEPEERF AL MI2 D
trophic WEMAENEEL T MI3 I
sructure ARSI M4 I
MEMEER MR M5 D
. = R 2
it 32 1k pyn. M16 D
environmental U;]‘gﬁ;;z
tolerance N M17 I
SR zigiﬁf Mig I
reproductive S 0 >
guild F%%#;ﬁﬂ[t% MI19 D
LGES s I [ S e LS L M20 1
AR WY | B w21 |
fish quantity and AMAREE L
health status A% M22 D

H: D A FRE; 18 EFF, Note: D is down; 1 is up.

Jo A AT AL T T F-IBT R R 193645
1.2.4 #F#hasiaE SRR P RE R
AR s XA W R AR SR AT = 5367 X TR] )
gy, T AT R P AR AR R o = A
K et RS K (o R ) S
gy, —MAESKIE (HEEE) W3 5, A
ASEEX R (GEEIEE) W1 4r, & W
A7 IBI 4540 it Z 4E 8 s W AR Ak ts, Hiat
BATRARN F-IBL S50 = (9805 S50/ br 1
B x127 ) MK Karel ) 56T 4025 58 8 1 K1) 43 0]
W6 NEY, Jefi (0), WE (12~22), #
(28~34), — % (40~44), Uf (48~52), Ml
(58~60), # 5 RFEES M F-IBL BN T 2 SN
LRI MEZ ], Tz B (R AL T 2 A
TN SR Z 1],

1.2.5 % %44 R Magale 5 JE 48 4K
(D). Pielou ¥JZ2JFEEFEE (J) H Shannon-Wiener

ZREMEAREL (H') SrBTRETR SRR AE Lok
AU IR N

D=(S-1)/InN, (1)
J =H/InS | (2)
S
H =) PP, , (3)
i=1

by S HFPZEEG N R SR PONER
ol 28 RS o SR MR B A A L

1.3 HiELE

YR EE I  Excel B8 MM HE
FH SPSS 26. 0 B A7 b Bl SRAE AT 22 A BY
ArcGIS Pro BAF5ERL, BEM RN 0.05, i
EM2EFEN0.01,
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2.1 &RYMEARK SRR

AT A R P R I B 2 71 B, SRR
T8 H 18R (M 1), BMAMT, #EH Hik4gk
YRS, fL 7 48 Fl, i BFP AN 67. 6%
g H . 8E HMEE BIkZ, 20l#A 9, 5. 4
O HEIKIR N 12.7% . 7.0%F15. 6% ; Liii6s H
2F, il 2.8%; miglfaH ., #EH S8 H R
WA RRE, 000 1R/, 25 1.4%, SRS
b, UM EEESHE, T (65 F) > L
(48 Fft) >Hhiiy (47 Fh) (MK 1), F=15 25 [FkE
i, BEENYMEGE TEZE, RPN 69
Fir, MR ZENh 56 Fh, st ZREMM S, MAdE
VL7 25 1Y) Shannon-Wiener 22 FEME S %1 . Mar-
galef “F & FEFE UM Pielou 5] BEFEE 3R 3. 78 .
0.70 F1 3.62, =5[] 22 % W] &, [A V1Y Shannon-
Wiener 22 RE 448 B0 Pielou ¥4 75] BE 48 50 ¥ & 55
S3h 4.65 F1 0. 85; Hifa) ) Margalef & FE 541
I, M4.62, I, #Z1L3kA Shannon-Wiener £
FEPEFREAN Pielou 5] B85 /N, 400k 3. 13
F10.58; 4T B Margalef “F & 15 8/, N
3.17,

2.2 F-IBI 2Ei5iR 0 K iFik

STt A AT RERE R 3 IR, K/ R
EN YR (BB E L BRL YRR R
BHRE) i HAT R BE FR I I 52 ) SRR Sy i
By 20/ G K REYF [ (AR ( Rhyncho-
cypris percnurus ) . SAEEHR ( Sarcocheilichthys nigrip-
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WITE AR Lt 2 AL BEPEAL . B I B i B i
Y G R T i 2K 8 = 90% Ry FE bR (M20 F1
M21) 5 HRAEHCE T 5E 2 2, I SR B 7 ] i
AW M3, M5, M7, MI12, MI5, Ml6, M17 A
M18 f5br, XIRBAIRRPATIESKR, YW EIES

G3ATIF HEAT Pearson AHOCTERT 56, AH G FR HUE
(F£2) EoR: M2 5 MI13 Fl M22 7778 i 38 A0 G
(P<0.05), ks LR EEREKMN M2; J)
Fh, M8 5 M9 1 M19 FA7E i EAH XM (P<0.05),
[FEF M19 5 M11 fA7F B E e (P<0.05), &
s BB R M9, LAV LorHr, ATt s
7 N8R M1, M2, M4, M6, MI0, M14, MI19,
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Tab.2 Pearson correlation analysis of candidate indicators in the main stream of the Songhua River

M1 M2 M4 M6 M8 M9 M10 M11 M13 M14 M19 M22

M1 1 0. 162 -0.142 0.633 0. 052 -0.234 0.232 -0. 148 0. 266 -0.391 0. 081 0.317

M2 0. 162 1 -0.062 -0.279 -0.239 0. 308 -0.057 -0.579 0.784" -0. 346 0.587 -0.698 "

M4 -0.142  -0.062 1 -0.529 0. 023 0. 104 -0.178 0.074 0.287 0. 201 0.211 0.123

M6 0.633 -0.279  -0.529 1 0. 087 -0.536 0. 598 0. 137 -0.272 0. 084 -0.296 0.447

M8 0. 052 -0.239 0.023 0. 087 1 -0.776*  -0.502 0.282 -0.246  -0.240 -0.784" 0.502

M9 -0.234 0. 308 0. 104 -0.536 -0.776" 1 -0.156  -0.128 0.245 -0.078  0.637 -0. 652
M10 0.232 -0.057 -0.178 0. 598 -0.502  -0.156 1 -0.262 0. 040 0. 487 0.350 0.113
M11 -0.148 -0.579 0.074 0. 137 0.282 -0.128  -0.262 1 -0.728"  0.476  -0.692" 0. 084
M13 0. 266 0.784" 0.287 -0.272  -0.246 0.245 0. 04 -0.728" 1 -0.410 0. 652 -0.330
M14 -0.391 -0.346  0.201 0.084 -0.240 -0.078 0. 487 0. 476 -0.410 1 -0.122 -0.130
M19 0. 081 0.587 0.211 -0.296 -0.784*  0.637 0.35 -0.692°  0.652 -0.122 1 -0.426
M22 0.317 -0.698"  0.123 0.447 0.502 -0. 652 0.113 0. 084 -0.330 -0.130 -0.426 1
HE o FRAE0.05 KT LRI+« URLE 0. 01K L BF K.

Note: * means a significant correlation at the 0. 05 level ;

2.3 IR ERERITEN

WRIETRLE R 7 A2 Wy 58 B R AR I FR 5 1)
RRAE 4% A 280 WA B SR FH = A S A T HE A I
Ay, ARENLZE 3. SR Kare™ I 2520 F P 25 %0k
PAAETL I St AR A R G AR FRIZ W, AR TPHAL R
(F4), ML T I A SRR OB AREE] <47
K, (HIX S22 0, BRI AAETL A
77. 8% W R A BRE L T “—” DL LA

*3

# % means a significant correlation at the 0. 01 level.
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IERE, AR EHRR IR B, (AR RAE S
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Tab.3 Scoring criteria of core indicators and response to interference of main stream of the Songhua River

ek WRAEFRUE scoring criteria WA X3 1% ] iz
core indicator 5 3 1 desired value  response to interference
BIEEMAEE (M)
total number of fish species (M1) >39.75 26.5~39.75 <26.5 53 T
Shannon-Wiener ZFEVEFREL (M2)
Shannon-Wiener diversity index (M2) >3.49 2.33~3.49 <2.33 4.65 T
fiIE F a2 Rh2 % M4
¥ BERMIESLL (M4) >0.11 0.08~0. 11 <0.08 0. 151 T
proportion of species in Perciformes (M4 )
R B ISEL S L (M
ﬁkﬂ';iﬂ]ﬁﬁﬁm (M6) >0.13 0.09~00. 13 <0.09 0. 181 TR
loach species proportion (M6)
hTE MRS L (M10)
~ o3
proportion of mid-and lower-level fish species (M10) >0.15 0-1-0.15 <01 0205 T
FUA-H: AR KA .
EPEAIAEELS L (M14) o
individuals of omnivorous fish (M14) <0.67 0.67~0.8 >0.8 0.538 =i
VT 925 W 9] £ 2K H
PRI SIS (M19) >0.17  0.11-0.17  <0.11 0.227 THE

proportion of species with drifting egg-laying fish (M19)
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Tab. 4 F-IBI scores and health status of each sampling sites in the main stream of the Songhua River

(NS (=L 7N KA1, sampling site
core indicator L HEJI| ik  #RE +AH AR RV Hifa) YT H
M1 5 3 5 3 5 5 5 5 3
M2 5 5 3 5 3 3 5 5 5
M4 5 3 5 5 3 5 3 5 3
M6 3 5 5 1 5 5 5 5 3
M10 5 5 3 3 3 3 5 3 3
M14 5 5 5 5 5 5 5 5 5
M19 5 5 3 5 1 3 5 5 3
VS (R
BLESY (HRHEfk) 56.6 3.1 49.7 46.3 4.9 49.7 56.6 56.6 42.9
IBI total score ( standardized )
E grade I~ G~ W i — B ~ 27 — i I~ A~ W —
R keta) . #H 85 £ ( Brachymystax lenok) FlH5 %' i
3 itig
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i R T A O U ) A SR A T T S Y R BT
W DR RO L2, XA TR
KRR . MR b, Fiprh e
(8 H 17 BL65 ) Wm T LiF (6 H 12558
My, EERNEBS M (Esox reicherti) . 1635 H
s (Salvelinus malma) . 275 B ( Coregonus
ussuriensis) . VL85 (Lota lota) MW ER#EF (Acipenser
schrenckii) “FFIAUAE FUHERER], F LIFHIARR
EBIREA, TR, PAMETL T B2 B
IKFRXAL (AR TR LK FIAR AL, i 35 LK R X
a1) B, BEUT e £ A A A e T i 1
JEFECP L TRy i AR 2 BRI OB A R
i e e PSS R Y S R UL R A T [ A €2
FPE A B R E (69 ) BERTHEE
(56 Ffr) , X—22 5l REHI I 5 AKX 3l . — 5 T
WTHEZREMY (S A 16 H—7 A 31 H) Wb T
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B R B0y £0 55 V K PR £ S 1 B, TR SR E R,
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(KFIRRAL)  BYRCE MR, AR 5 s I i 38 3 1
2. AR ss I, Ui TRy 2R
PEo Ji5h, BT ARREARIER A R, Stz R
TG, PR RERE B R DI ( Oncorhynchus

(Hucho taimen) ZEFAREILHF O KIEMZS, KK
WG AN FERK A TR A LA 2 T A LR IR SIS |
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SRS BE WU AT F-IBL PP 14 3R £ 57 19 56
. HATNHEZ AT 7 (1) SRR

(R & € I A NS o7 R AN R VA (B
Mo (2) SRAE EARHEA DT IR IERS IR, (3)
FUARE T RS e HROCRE— DX DX g — >R
FERAE R IR AT, SR 246 e, MAETT TR
VRS ARA Ml DX O B (9 K 2R RR I8, LT e N I 8
K WD B SR BE R, BN S Y 5 BN
gy, AT R A FE A AN 1 2 A G0 e vf
MBS B R, BORHAE, MEILTREAL
THE T BBt w2, (HARAR B RS 5E
AE R . R, HBEAE SRR AR R 45 RAE
e S LN 3V R K (EVSE SIS 1= R N O P S B b
FUFAETLTURAY F-IBL B0 A8 4R, RIL T Rh 241k
HARE | B SRAT R SRS 3 751 4 A= PR
FE, SUAMTEAL, 7EJE )2 mE R A AR
P, RISSEH S FBE RIS R T TR, A5
Hh i A 2 A 15 A 23 A 0.8 AR K, Shannon-
Wiener ZHEVEIR R, 91E H SRR EBOS L, )
FHAERZEGE . R ARY RS A8 &
P AELE L, RBL T RAAETT R 2 1Y
PIRh L URAAIE . PRI, ARBIESE FP AR EE Y F-IBI 45 5
TR 2R REAS A e i M S R AL VT3 £ ARV 45 A 114
Rk, B TFARFE RS I ZT . 9 AREE R AR
PREEAT T 08T, ATREATAE—XE B R BRI A AR
22, I, A5 BTN STIR A ] A, 2E1T
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AWFFE I FAMEIL T F-IBI IPAN S5 5%, %t
PAAETE T A A A BRI R I R GV T4 th &
SR A, AR R, AAMETT T A A
WIRE] “4f” K, HIXIESHE, 28 “F
BRI, A . RWRRRER LT ORR R  AT AE
fiE . FUFDCBAY B A R AR SR B <4 KDL
K (IBI=48) ; [FIAY, FEATRMEIRAE S b, ik
) hF R Lh FAKORSRAE s 4040 TR X
X FEA 55 T H 5 B AT K R0 RS P —K
FRACH PR T RN R A, S T =R
AN S BTN PR B ARE, ZILSkR
FE R RKCRIRX 20 98 3 5 SO K A 5388 43 i Rk B0
e, WiE T RE 2 — s R Ak <A UK R
(IBI=48) , i v B R A s K R K SCas 4 A
BT M~ ap o PR RIS
{HAEARAE T “—f8” JKFE (IBI>44), Him il iE
RSB LA (s M) AN T
E71, ASTRA RS,

FEXTARAETL T AR A R G028 (8] 5 B MR AE
AT XSRS R . R RN S S AR R E
WY, RSP S RO AR, BhYaS ok
PRI AR s i i o 8 5HT 38 R 22 vl U E B R
gt , i AR AR E AR T E SR REHGE R, i
YRR S AR R RN AR A
KW ST B, R ERR A b X T %
FEERIE T RRRLA LK AE RS, PR EE R Y
Ao it “YERRLH B E - TR 4
GORWE , A AR T TR S R G R R
CRIEs &5

4 it

1) T TEAACTL T SR A AL,
TA A B APZEE (M) . Shannon-Wiener ZFF
PEFEEL (M2) | 62 H SR8 1L (M4) | ik
BHOZEFPIELE L (M6) . H TR 2R L
(M10) | ZRE PR MRS (M14) FI7P= 5
PEIREEMIFEOE F (M19) 25 7 ML IRAR AL
VLT AR Y e e 80 (F-IBL) , Refdsib
FB T ISR TR AE S RS FRR DL

2) MMEVET AR S @R R GR 2] “ 47" K
Vo, HIX2E R R, Tl ESR R, rak
FESBIIR “ap” R UL B i i i AR,
Wik a7 OKF, AT — M~ 4F

HPENEG B RALE T T K, 2K
TN, ARSIREARRT, GEkE, MBI
TUA SRR Z I T WL, i 3
R TE” AR S A RAE

3) BEXMERHERDL2E R, IS PRI R
W, TUFE R AERR RN, WY, b
AT R ey | RIS Y S RIRER
WAT R WAEIE AR AR ST, il AERR LB
EA -G T, WA RER TR U S R SR
PRAEERRE 5 AT RS
(2 LML hitps: //xuebao. dlou. edu. cn)
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Application of fish biometric integrity index to assess the health
of the main stream of the Songhua River

WANG Chunfeng "*, LI Peilun’, MENG Xiangsheng”, WANG Qingkui'*, WANG Jilong **
(1. College of Fisheries, Tianjin Agricultural University, Tianjin 300384, China; 2. Heilongjiang River Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Harbin 150070, China)

Abstract; To assess the health of the main stream of the Songhua River, we used the combined methods of gill nets
and traps and investigate the fish communities in nine sampling sites from April to August 2024. 71 fish species be-
longing to eight orders and 18 families were collected. A candidate database of 22 indicators covering five ecological
groups was selected. Through completeness tests, correlation analysis, and value range, seven core biological indi-
cators were identified: total number of fish species (M1), Shannon-Wiener diversity index ( M2), proportion of
Perciformes species (M4) , proportion of cobitidae species (M6) , proportion of mid and lower water fish species
(M10) , proportion of omnivorous fish individuals (M14) , and proportion of fish species laying free-floating eggs
(M19). An integrated evaluation system ( Fish Index of Biotic Integrity, F-IBI) for the main stream of Songhua
River was constructed, and the ecological health evaluation standard was established by applying the scoring meth-
od. The assessment results showed that 66.7% of the sampling sites along the main stream of Songhua River were at
the " good" or "better" status (IBI=48) , and all were in the downstream. The midstream showed some transitional
characteristics, and the overall ecological health status was good. The upstream ecological status was relatively sta-

"average" level, and the ecological quality needed to be improved. Overall, the ec-

ble, but it was generally at the
ological health status of the main stream of Songhua River showed a gradient distribution from high quality down-
stream, transitional quality midstream, and upstream required improvement. The results indicated that the F-IBI
system with the above seven indicators reflected the ecological health status of the main stream of Songhua River e-
cosystem and could be used as a tool for evaluating the ecological health in this river basin.

Key words: Songhua River; biological integrity index; health status; ecological evaluation
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Appendix Tab.1 Fish composition in the main stream of the Songhua River

SRE . .
SRAF A5 sampling sites

H order ' species
e I A N R T A N /7 S Y | S Y | B € B L S WA 3

HERL ( Cyprinidae)

BEAEAD (Abbottina rivularis) + + + + + + + ¥ "
DL ( Hemiculter bleekert) + + + + + + + +
fily ( Parabramis pekinensis) + + + + + +
% ( Hemiculter leucisculus) + + + + + + + + +
£ ( Ctenopharyngodon idellus) + + +
JE#E (Hemibarbus labeo) + +
KD ( Luciobarbus capito) +
KEESF (Acheilognathus macropterus ) + + + + + + + + +
HRALTER 1 (Leuciscus waleckii) + + + + + + + +
I REEY; ( Rhodeus ocellatus) + + +
=t (Megalobrama terminalis) + + +
E A ( Gobio soldatovi) +
S AREEDY; ( Rhodeus ocellatus) +
S TLEEE ( Rhodeus sericeus) + + + + + + ¥ ¥ +
TR g iy (Sarcocheilichthys nigripinnis) + + + + + +
L1885 ( Chanodichthys erythropterus) +
3% ( Rhynchocypris percnurus) + + + + +
e ( Hemibarbus maculatus) + + + + + + + +
#l ( Carassius auratus) + + + + + + + + +
SLERHER ( Sarcocheilichthys czerskii) + + + + +
W9 ‘ i (Gyprim'zs carpio) N + + + + + + + + +
( Cypriniformes) fi ( Hypophthalmichthys molitrix) + + + + + + + + +
WA (Phoxinus lagowskii) + + + + + + +
1 ( Opsariichthys bidens) + + + + + + + + +
ZHifs ( Pseudorasbora parva) + + + + + + + + +
ZF A ( Culter mongolicus ) +
HUIREE G ( Pseudaspius leptocephalus) + + +
SAMESA ( Culter alburnus ) + + + + + + + + +
H 1 ( Mylopharyngodon piceus) +
HRILLEA ( Erythroculter dabryi) + +
KEH# (Gobio cynocephalus) + + + + + + + + +
B ( Cyprinus carpiovar. Specularis) + + +
e fi ( Saurogobio dabryi) + + + + + + + + +
L8P ( Paraleucogobio strigatus) + +
MYU%G (Acheilognathus chankaensis ) +
YA ( Gobio tenuicorpus) + + + + +
R (Xenocypris argentea) + + + + + +
i) (Squalidus argentatus) + + + + + + + +
8 (Aristichthys nobilis ) + + + + + + + +
A ( Rhodeus sinensis) +
B§kF} ( Cobitidae)
L ALK ( Cobitis granoei) + + + + + + + +
b7 288 ( Nemacheilus nudus) + + + + + +
KIEFEJRBK ( Paramisgurnus dabryanus ) + + + + + + + +
By yTAESK ( Cobitis lutheri) + + + + ¥ + N
PRIpVTIREK ( Misgurnus mohoity) + + + + + + + +
AEBERIVDHf ( Parabotia fasciata) + + + + + + ¥
ALK (Lefua costata) + + +
VeI ( Misgurnus anguillicaudatus ) + + + + + + +
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Cont. Appendix Tab.1 Fish composition in the main stream of the Songhua River

DA = N = . .
KA R sampling sites

H order ' species
e I A N R T A N /7 S Y | S Y | B € B L S WA 3

YEERL (Eleotridae)
B RAHEY (Perccottus glehni)
wMA ( Hypseleotris swinhonis)
B R} ( Gobiidae)
I [CWIR 0 ( Rhinogobius cliffordpopei)
W FE . ( Rhinogobius Brunneus) +
FRWIHRE 8 (Rhinogobius giurinus) + +
HEEL ( Channidae)
L## ( Channa argus) + + + + + +
R} (Percidae)
W5 ( Sander lucioperca) +
fig®} (Serranidae)
1% ( Siniperca Chuatsi) + + + + +
SRl (Belontiidae)
[AFE3} i (Macropodus chinensis) +

+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+

+
+
+
+
+
+

A

( Perciformes)

1%} (Bagridae)
55 B ( Pseudobagras ussuriensis) +
Wi fifs (Leiocassis argentivittatus)
# U ( Pelteobagrus fulvidraco)
FFEFFMO ( Pelteobagrus nitidus)
58 (Siluridae)

fifi ( Silurus asotus) + + + + + + + + +

il H
( Siluriformes)

+
+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+
+ 4+ o+ o+

+

il H il Bl ( Gasterosteidae)
( Gasterosteiformes ) e L Hi i ( Pungitius sinensis) + +

AR (Salangidae)

KAER 0 (Protosalanx hyalocranius) + + + +

HfaRl (Esocidae)

fi 2 H MARE S ( Esox reicherti) +
( Salmoniformes) Rl (Salmonidae)
595 B8 ( Coregonus ussuriensis) +
SRR (Osmeridae)

SR (Hypomesus olidus) +

L HEEERL ( Petromyzonidae)

LS H
o HIR-LHEAS (Lainpetra reissneri) + + + + + + "

( Petromyzontiformes )
HA-L #8458 ( Lampetra japonica) + + + +

(A #ER (Gadidae)
( Gadiformes) VLA (Lota lata) +

[E5IAE] 38} (Acipenseridae)
(Acipenseriformes ) PG (Acipenser schrencki) + +




