RS KRR K o AL

¥ X H

(i BB Bk 42 440 R FT)

AEKITIRIR RS B R, B T R SR R i — O B A TR A RS,
FREAE KT LA TR RN E R 2 R I A AR, TR — 1 B R A K B B, Bl , AR
ILEyFite, SO0 B AL MEA KBS TR, ME RIS THEFILIK
B, R TR R —, XK, R T AL SR SR FIRRAE S B 60 1E
F, RTH BT R SRR RE RS, RN, i b AR EANE X, X AR
BE AWM.

R R, Eﬁ@ﬂm——/\%r&@;‘ﬁ% ﬁk2~§xﬁé’1¥$%@o K B AR ¥l Fi
255 JRIAT Bl 5 2R, B AR B BT ey BB TR o PR, A RS R R A S il
7 T W AT R

FERT RSB PAELERMOESL)E, T 195847 A27HE 8 A28 H
3t 33 RFMIRMAT T RERE TE, BRI AORRE T/REER 88 AR XA
i b5 AT R R AR AV E R . RUE TR RS, B B T A R MR (e
SEVEHET 1958 4 5 A5 5L BB, E R AR R SR E TR , SRR ERE,

BIXIEME T A B A RSS2 R BHAHEKE R RSN kEeW R &
PSS A LT 2, A YN BEE R R AT R A I8, TEISERA
HEHR AT , AR R T S&BRMERIGETRSALE LA, RAs, EHIGRAME
. RISFIRFATBEGRE, FELRREHA R AZTRSIEMR ANl
AREERA ., Ht, B KBRS %A T SRIEUK, R LE L BIER R T
T, X ARRE SRR EEAA AR I, MR RS S,
RATE IS B A M SLIE I8 BRI B M VRIS, BB RS R i
S U SRR I, FE AT T 5 R .

—., BERXrIE KRR

FREREFREMTFIRIL FR(ELD, 2THEERERE T (ERHERE K —4
M) o MEHEETE ST 2.5 A8 BIRILF KL MICARER 5 A8, EMRKY 1A
B, HETHESR 320 5k, HKBIIER SN & 325 KEHEL, MEBER Y 268 THAE, B
402,000 & ;&K 56.5 1U\75,i_7J<§’lﬁElhEiI£J!§j‘v%ﬁﬁlE‘JEJE&?” 2K 106 A E; 7
ARIE I BIRARCBE , o 110 28 H, iﬂhmﬂir%&ﬂs 258 3k, BURETEX 67 XK, FHEEN
21 K, iEﬂdiFé}’Eajb 305 3k,

T R A P R VT W5, B T Mz%ﬁmmwj—éx(% 15 ﬂik)mbl:@fﬂé”"éﬁs
A —— I —— DIgk, LR34 AR T R, B e FE B, TS R R BA T MR
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1 # - E R RETOKEE X RT3 2 59

BRSO N R R, R S A, TR HERT BOR, KRR
ERARREE (AR D B , R SRR S BB AIRTE S, RIS b T

F—HE I PR, oK e TR BT B, WK S8R TREFR 0, AU SR, R4 B
Mo R MAEF ST, B G0 (EIFPIR) BIBEM, BAVEE TR RIE
& A SN, KN R R M RAR S, B RS, LU R IR NS, TE op
BT e BRI A P AT e ,

B4 T U EARRE A AP HEFRE LR, EhBER bRy KE G
B ER A0 L Y S0 AT G R, IR IR o :

X R R e, e iR IF B A X A 8ok, AR LLE B v, HIE
BB S R AR S AR . |

AR B BRSO AT R LR 1 ABPIRI TR S 9°C;7 ABIN 26°C, 1057 445 11
PHIKIREL 7.8 AoEeE 3K 22.9°C; 2 A wRE, R 9.2°C, /KIBE &L 28°C; RIE
P 7.4°C, H BHIRARLIIRERES , B AN T 6 o FEMIKEAIN 1,150 55k, 2
WHHEPLE 6,7,8,9 T4 AR K5 B EHIRET 60—70 %, BB RAE 800—000 5
Rzt o ' .
WAL BEIREE 4 Bk, RO R A, 5 HRUS /KW E5, 28 7.8 Bi A
PIIEs, R Wi m 15—20%, 1| A FHK &N 3L.6 R/ ;7 AR 7176 A
F/ B BRI S.00 /5, FizkKi BIRKEEE, &b RIR4D, 1 BHE&W R 0,002—
10.008 2/ 2 B Bk B A Bk, 7 AR BB A R A 1.06 B/ BF.

= BRIk sy

o RMBATAE TERSRERR IR, IR 13 550 25 SERARMIF IR AR
MR AR D , B2 R B, DEL MBREE VR ATER B SRR, SR ST
¥ (Synedra) | FAREY i"s}\LE(Gom?.honema),[& 5’{‘:547 ¥ (Achnanthes) Jo B R Y& (Surirella) SO8 W
W (Bunotia) Wi8BW 8 (Navicula) i PR 8 (Fragelaria) B ARV BE (Cymbella) Fak FoE
(Mougeotia) SERBATRIFE, TEHRETRG S LARDIGEHE (Oscillatoria) | FEEHE: (Ulathrix) |3
RS BB R,

R A— AR ¢Z§2ﬂ<fﬁ (BEMKER) PRES) TIRS LY, LK E
BUr SRR RIS, TTE R K R AOKREIR . KPR a R RE. A
I (Staurastrum) FuSEFEEE (Dinobryon) S8 IR, FiF AR (Arecella), =Ji&
BB (Filinia) | fu. P #ig 81 (Kerazella) VB Rdg 1 (Bracizionu.s;) W3k 1l (naupius) |, o Z2NEEE
(Sz;da crystallina) | G RFEE (Diaphanosoma brackyurum)., BERIFETE (Diaphanosoma
paucispinoum) | ﬁ@;{l_zﬁf‘aﬁ% (Pleuroxus namulatus) FAWHRIEE: (Moina dubia) ., {BIKIRE
(Tlyocryprus agilis) ,FERMIEETR (dlona intermedia) BB e 7 #1)8 T 8% B (Calanoida) X
SI¥& E (Cyclopoida) kR, HAETHMHHE—EU PRI R, AP R W
Hh BHAMRIE TR BT PRI FIBE EC T IRV (Diaphanosoma sarsi) S,

Eﬁ&fﬁ~¢ﬁ§§ﬁ@ﬁﬁ%i%@]7 Bl i nr sk ndy, EEEWE, SERRY .
B SRRTY B (Melosira) Fiig 8615 s (Nizschia) B HID
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7 ,
B KA S AR R . BT A (Phragmitis communis) | Bi14
#H (Polygonum lapat/zifolium)Jﬁ%ﬁ‘ﬁ(Monoc/zoria vaginalis) \ﬁ’f (Marsilea quadrifolia) F
B HYG (Sagittaria sagittifolis var. sinensis) 5; BT IFWHY R ERRKIRTH (Pota-
mogeton malaianus)—F; B T IEEHI PRI MM HE(Salvinia natans) 1T AL(Azolla imbri-
cata) JEEE(Wolffia arrhiza) S IETE(Spirodela polyrhiza) FIRARTE (Eickhornia crassipes)
V%"}:; BT /KM E L (Vallisneria spiralis) , B B3 (Hydrilla verticillazz) | BE
(M‘yriopbylllum spicatum) FN& B YE (Ceratophyllum demersum) 55, TEV_L&5FhHESya 7 )
SR BRARKER BT 5, BRIRFE, B RERRERE T U/KE M 73
SR RARRAD BT R B FE UM RAEZK ) VS RS B o 4R35, TP B

T RTFEsokke,

EERELTEHESY FHE, REIWHUTESE. .

v B TR kR s A AL S !P.EF(Lymnmm douglasiae) YTEE (Cordicula flumi nea) ¥
FERE—Fh(Limnoperna sp. Yo '

BT ekt st B 5 W% (Viviparus quadratu.s‘) B R (Viviparus c/zmen-
sis) BRI —Fh (Viviparaus sp.), GARBI—Fh(Bithynia sp.) ., B |G GT—Fb (Radgx sp. )
PGS R (Segmentina mtzdella)%o

WK A ﬂ&(Patumon dentivulatus) FTZHF E‘J_‘W(Macmbrac/num sp.)o .
. ERSEBRRAERME, AR TRl #4205 (Ephemeridae) | RiFF (Ecdyonu-
ridae) F1PU 5 425} (Bactidae) B9 HE B 5 B TH08 H AR (Perlidae) BIHER ; B TH54E B avs%
F(Libellulidae) | F7 £ 7} (Gomphidae) | #1F} (Coenagrionidae) FTE 4 £ Agrionidae) B FE 8 ;
BT 88 A% F (Corydalidae) B%h i B T E B A &S (Hydropsychidae) A
= (Psychomyudae) BIghh R T‘%’é% H7k4a B # (Hydrophilidae) 718 Wi8 B R E

(Chironomidae) il

=, EXB il

(=) EXBREERARSH—HER ’ '

. LEARNARRE R —HERXAMAZE, BR%S, RIECRIRY o7 AEN BT
%%iﬂﬂﬁﬁi(ﬁl%i’%’%%ﬂEﬂ7ﬁ$ﬂ)§:l&4§ﬂﬁﬁ<2&2 JEIRIL TleH 90 #fk, Hrpa:
TRBT AR, #&'ﬁ‘%ﬁiﬂEﬁ’n‘it%kdﬂﬂ&%ﬁi%ﬂﬁ@@é%?zﬁHSEEE BAEL
P ERTE 4 Y SIE B mk ‘

EEEA ?"Exkﬁﬁﬁﬁfﬁiﬁ 22 7, lfﬂ’,ﬁﬂﬁ'f‘zg%ﬁﬁﬂfcﬁﬂﬁ 5 %7 RS 29,
BAM AN 4L, Kbt (Psep[zurus gladius, B )Y, z;%jﬁl’_‘ (Lissochilus
yunnanensis, ;?ﬁ)\“ﬂﬁﬁ”(l’eﬂoc;}pﬁs pingi) FIEE (Hypophthalmichihys molitrix) 55, 45
FAERBFOE , (BB AR Fil; 55 4 k6 O £ (Opsariichthys bidens FRAERR) (& (Zacco
pl:\;typus) ,%#@ﬁl (Pseudorasbora parva, T ., $R &) (Gnrathopogon argentatus, %ﬁﬁ‘ A

b %TF‘&E’JE&J‘kEEﬁEi’!‘ﬁﬁfﬁﬁﬁ‘rﬁ!ﬂi}t‘%ﬁtl@"B o R e 45 T BB , BBERRIL k5™
KREAZERBIE ] b T B A SR AR AT HE R R Y '
?) BRGNS A RRAANE 4, ER,
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) VEURF B (Pseudogobio .vuifu;:nsi.r)‘ B (Hemiculter leucisculus, B BIB) FNEEME
(Rhodeus ocellatus, FREFRDEAURAL, BORRS , ERE R AR TERAX K. Bin
%"ﬂﬁ(Ory vias laticeps, T i8) AR TEHBI(Aphyocypris chinensis) F1BE B} (Macropodics
opercularis, BEKE) F/hfL, AN B ETEETH JEERBEA, HBEMonoprerus albus)
?ﬂ{féﬁﬁ((Mugurnus angmllzfqudatu-f)&'ﬁx—:@ﬁﬁfﬂbdﬁ'ﬁ7ﬁﬁiq’ HAEB W,

#1 EEWE’JEE&:H‘F%&

FEHEFINA | PR RA | ARk

A , £ woH £ : LG

‘ , wrER(T) | thay | B0OT) ESK
BERE Myxocvprinus asiaticus Foy: 0 Ny 1.00—30.00 60.00 13
IRIBEE Squaliobarbus currictius Fanity s 0.25— 1.00 3.00—4.00 2
42348 Luciobrama typus [ 37 e 5.00—20.00 200.00 1
k¢ Elopichthys barbusa 1k A 2.00—15.00 60.00--70.00 ©2
HUEETE Xenocypris microlepis A 0.50— 1.00 3.00— 4.00 6
SR Corcius cotopsis ' Sk AET LXTF  0.50— 1.00 7.00-'8.00 | 8
FLEGER £, Corcius zeni e T b . 0.50— 1.00 3.00— 4.00 4
22w fh, Varicorkinus tungting FEEkE 0.25— 1.00 7.00— 8.00 4
Wk Spinibarbus simensis Foe 0.50— 6.00 13.00—14.00 3
JERE Tor brevifilis wE L VEO LA 0.13— 2.00 4,00— 5.00 1
B4 Onychostoma laticeps B 0.50— 5.00 10.00 14
Y41l E B4 Onychostoma szechwanensis | kg . 0.13— 0.50 1.75 2
SHWERE Erythroculter erythropterus R 0.50— 5.00 17.00—18.00 2
K88 Erythroculter mongolicus * Fanict 0.25— 3,00 4.00— 6.00 2

HRskbfl Erythroculier oxicephaloides WA TEFLRY §.50— 4.00 | 10,00—12.00 1

#i Megalobrama terminalis =3 *1.00— 4.00 | . 7.00— 9.00 3
% Parabramis bramula HEE 0.50— 1.00 | 3.00— 4.00" 1
W8 Cyprinus carpio 4B A 1.00—12.00 35.00 | 12
4R Procypris rabaudi Egugn 0.50— 6.00 | 14.00—15.00 3
8% Parasilurus asotus . 56 25 BA LR 0.50—20.00 | 5%.00—56.00 3
¥R Leiocassis dumerili banici | 0.25—10.00 - 18.50 2
E g Leiocassis crassilabris AmE R RET 0.13— 0.40 1.00 2
B Pseudobagrus vackellii MFAFEHEE T JRRMY  0.25— 0.50 2.00 4

I P B S 2 A0 R A 2R AT P S T T R B oI T T iAo — 5149, (B

&, BB (Acipenser dabryanus, FET) BRAARMRIL T WA 1E , (LI O B R BN,

REAB IR e , G2 AL IR0 0 H e B A, S AR DT £ 26 S L, A, 8, SRR SRR
8 SRR B | RARBE (Xenocypris compressus LIt F) S M. HPIEHRES, O
B HESTR SR B NBRR SRS, ERAW S, BRETREEMEY A, WEE
JE BB (Schizothorax prenanti, 10 ﬁﬂﬁ,ﬁ’l)fﬂ’@ﬁ%ﬁ (Schizothorax poranini, B 11FHBE
.ﬁ) J9 35 e Y R SR B A, SX AR A AL 7R R EEMRTT T A R B

2. REM R — R AR AR, DUBHE A HES ) o 2 AR FhE
RAHB, RS R AR, S FALEEEAS, e S DA e B B B B HE LD
B RS R s b 2, RO TER R AR EE ARSI , BUR IR B R KBRS R AR
ﬁ?ﬂ%%’hﬁ%@@’ ﬁﬁﬁﬁ@?ﬁ%%”»‘J“m@%”,ﬁiﬁiﬁigzslﬁé’aﬁ%i‘iﬁ%ﬁﬁﬁ%
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BFIERD RATR A G R TR, 3B, SR, JE8 | B0, MY8T & AR a1
¥ W i L R B et SRR REAIRE SR s, Rk A B s 0% i AR SR 2 B e 32
SLARE, SR (W ¥ BRI (BT SR NG, ARSI (B R
B H SRR —Fh (Viviparus sp.) ], HR-ARBET %, FRARNANRES, BERES
RBLIRAEE I AR R BT, Breke: Bk gy, B MR, —MRIULIER

KW, S A MR Ak A L D sh S s BRI R o

# 2 EZP‘IE&I—*H%B‘F@.%

1 AEEREIETAHREY ke EriEul:op g S

I £ o A ‘

® & (Jr) | & ® & (D)
MR Anguilla japomica =13 O.SOf 1.00 3.00— 4.00
7 Crenopharyngodon idella TG, ik 5.00—20.00 30-,00—40.00
56 Mylopharyngodon piceus BRI 10.0'0—-30.00' 92.00
B Ocherobius elongatus TR B 0.25— 1.00 6.00— 7.00
wE Xenocypris macrolopis it 0.50 1.00
W HE Xenocypris ylunnanensis Hf 0.25 0.50
Wit Distoeckodon tumirostris A 0.50 1.00
#0148 Saurogobio dabryi Mers 0.13— 0.20 0.30— 0.40
HICWTH) Rhinogobio deremsi 7Btk 15 A8 0.13— 0.50 1.50
' WM Rhimogobio typus TN 0.30— 0.62 2.25
BivIEs Rhinogobio vemtralis “h#EL 0.13— 0.25 T (.50
TEEe Hemibarbus maculatus IR 0.13— 0.50 1,00
§R8% Hemibarbus labeo ER 0.13— 0.50 2.00
g Garra imberbis PN 0.50— 2.00 4.00— 5.00
ApfR Sinibrama sp. EET 0.25— 1.00 2.00-- 3.00
81 Carassius auratus ey ) 0.13— 0.25 1.00— 2.00
Jfik Leptobotia elongata pic 0.25— 1.00 3.00— 4.00
#s Hemibagrus macropterus 21;55‘: 0.13— 0.40 0.50
JeFEIKEM, Pseudobagrus nitidus FHZ, G0 ©0.07 0.13

BRL Ophiocephalus argus B B 0.25— 2.00 ?
KIREE Siniperca kmeri TSR 0.30— 0.50 5.25
P Simiperca scherzeri T35 IS A 0.13— 0,50 ?

AFA M E P A YA VEIRE A, Y A B, B, =EETRANSR

B R DU 3 T R RS 2 (BN RBTRR I ) I

H AP TS BB T

oA AR, RIS, AARAYIR RAEME AR E T LRI A WPTE T AIRERM
W A — PR R IR S 04 5 3 AR R B B, TEBPERG T
Wi, Bk 2 B B, W B BB ARAY 3 AV U, 375 5 (Cocconeis) |, $1BHY ¥4 -
ﬁﬁﬁﬁa&(&auronezs) ﬁiﬁﬁﬁﬁ SERY B (Amphora) | FHTERY 35 (Pinnularia) FRARRY ¥
SR ATFSE , 070 SR AR [ TN T KRS K6 (Spirogyra) IRNE i (Cladophora) 5
B 1AW, JUREER (Xenocypris) IR, 1 ATEE SriR B i O BBR 1 VRHE).,

2 TRIBER B AR S DA S (R A UK R s R B B 1 IE T iR
AR AT R B ) Bt R 2t ok, A R ME TR L4555
2 AR P IR B TG SR B HE B '
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JB T BB R 2 7 B S S M VRIS R | kL SIS KRR |
SERR R RS BT PITR R BURR A MR R — Bk 2 B o T 14 T 70 T AR 2
%r?ifﬁ‘ﬂ’qﬂﬂ*ﬁﬁfﬁ TR, |
, XATHER, EENRENET RN, BPERIER
.@n%&*,ﬁﬁ 3’$z.-a’mm, RS T — B e 2 ST OB —— S 2 B 2 I, A —
934 A, FA PR OB R BB AR S — A aR LA o R O R AR 5 SR (PR ) S B
() B BT RS CEEHRIT) SHR A0 RSB MR RS , B 7R H—
RS IR T
AR A, SRR A AT _ LI ST, M R,

BRAE RAE T AR S A6 1, BURILEBAAWER, TAAEKITSFR LB EMIEIT A
Wo FIREETARERSHIREE U, FEAKHEN | BARITAMBIT A, o, $SRIELEEST
AL NI L5, B R AR AR VUG, BB R WIS W R TP Bh L. SR
R LRSS SR AR 3, B M T A M PTG £ R SR B —
AL STEN R EUR AT LU, TS CRRAF R EL R R, RN, BTFRIT
AT ASK JLANEE, B EIBIRIT T U= 50e, PO RSB E, P NI BB EX
JUR . FURRYE R ST B A M A AR T T 10 L WIS e L A DT A, WRAT T
PRI 53, %z’zuﬁ?ﬁ%ﬁ“]ﬁiw\iﬁmiﬁié})%ummEﬁ3ﬁ(ﬂkfﬁﬂ<£i*ﬂﬁ)7]‘£§i§4:
I, AR RS SRS & — 1, R AT A

B T BRI LAY SIS, SRR AR AT EMIBIT . Bl A LM
T 3 AR, 2R W IF A5 L s (kT L — 4 FRAOJEEAR , TR K BRI b,

FESTARRIE , R LENE T4T, MERBRN SR, =R R SIS AR SeHE T, 2
KB UGEIIFHE, Bl R RS, B RER R,

HEAUEE B S M AR R S, KT o B S RI e 2 1B
F LR GAEIRIT T UERg A B, TR 5 T AR E Mm% 5

4. F S B Al R T A T R R B YR R B AR BB, |

T HLR Y AR DY S 2 v, R ST RA S5 RS ZE VK SRR B BT (BI°VE™) o0 (3

FHTAE ML A — B4 H B BT, 2 Bory ISR R /K M IR M 3, 353 F 1) o, 7K
ARG, AR AN R Bk 83 2 K B 7<BR, AR SLEETI 2K BIFFRE =00, 24 08
HIARAE13°CAE AT, SR T IR I 11\ SIGRES L 4 L4 AL T e U IS A 1R
Shbo M RATE BRI A IR SR, 2 BATELAE AL K B, P22 iy
YRT-Hhoke , 36 B 5P AR S R

RE A2 B AR TE F J R AR K R = BP, Y EL 5, — B A 50 RO

BT L PR X 7 6T 72 4, S S T SRR 3K A (WA TR A A A 23
RSB B B9 DR T IR R M , T R I T sk e 3 £, WIS =00, AuBFE A
TR B AL ML, ARG W B 700, B TS B RIETF T R F. EFM. MK
Ve B AR ML, 19 B AR AR S IR TS W1 DU , R BR A S T RE e Bt o
O, PSP R T E AR S AR MR, IR T HIF LT AT BB A
KUHESEAL, AN A, S AR T T 50 , AutB IR w13 e 28
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PRI BB SAL ST, SRR BRI, — Rk EAE SR T LA R, HEPA LU
HE /N o B S 7=, T A B AL B P U AT B 7 AL A 0, 7R
e fERSTNETT F U R 7200 , H =45 2 B 4 b AR B AL it (TSR B BEHE) , A AL iy
A S T A S R0 E , R AT IR A BT, B TR SR, FEACHIRIT
TR B , 3 A AR P AR R (— AR ) S (R B RAE R 3K
B AR 5 5B , MOHEAR ST SRS T SR AE AT o 10 1) i3 PR AR B AR A B R, 2 2

W T B R R B S A, LT P R P ,
| 5 — BeRh 12 W AL SRR B 5 , LR AR S A SR T TR I , M BRI A
PEE N FEIREIE, fnkk TR E & W BERE R Bkt (R BT E 4, 5 ~HE) ™00,
HEWF IR EEER BN O RBE T TR SR AT S S, ST
WY BT JE R R AR S B s (R 7K™ P23, B T O B — AN SRS e A B P2 B4,
6 i B 0 I FRRR RTINS R R 10 BT S, M R BRIEIT R “R A 1” (T
AESTE MO, AR TAEE NSRRI, B ISR R B N,
WATEZERE, $58. SREMLLESEEE NG, RRE., CREWHNA KBS
- STRK (BTSSR , BB R A R M ek R = R

(Z) BROEE E-FAMER
&@zﬁq}c/maanhﬁmmfﬁaﬁ?g\my%rm AR 45k A0 8 e
BRSIREN .

CESEH AT AEREAAE 64 A, 20 RIEM, S BT A £T0. &M
A 3 PN 3 AR SIMYA—— 9 ZAY; AL (BB BA— 5 %
Mo XA BERERTS fEdl Mt ARMRIT TSk, SIS F A s M s — B KT F
e R A == BRI AR A A, 2EURIT T IRAF B B0 5 R A2 B R m—4,
H DTS T 811956 582 64,000 JT,1957 4% 67,000 J,1958 £ FH &A= 80,000 7

VBRI 27 ABA R — AL, BREEL 41 A, T 34 2,708 5 3, 6596 60 R,
it 8 B S N, R, SFEE, R I =% X A SR eI AE a4
AN PIIT A R A BT BUE B N R I R MR AN, AEURIT TS
/NTRT R JR AR0 1S 2 T B — R, DURIR T R B E AR R . M 1956
S 97 41,000 J7,1957 £ 45,700 71958 MR 65,000 K-,

Y BRI AR T B 33 AL MR 21 % (R IR RIAT 3 4, 2985 15 %, 7K
WA 3 %) EEES BT G, FT RN 36,000 fo

BHE 17 L BT R RIEMR RS R PR T RIE R AT A S, WA TR
5 kR, 3 REBERT 3 K BM,ILH 9 KRS, BEFBWN 1,400 /-, Mk, TP
JE A 45 LK 4% o /NI e I 9 4R R A £ Bl , AP 6 2 7= I A JE T A A 48

- BEFE@RALMEMATE LWRIIKEEE TR ER EENHESY,
BREAY S 29 MR 2/3, B RN A A 48 P RAGRHI A 230,000 FF,

e R PR MR B LT &l

(1) BRGNS E— MR EE R R, & 2223 1R, &
60—70 3¢, FRIR 234, iy 8—10 Afthar=, A RERIPERERLml, BaNE
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R — P ERR, AREEIEL, TN IR B K, B, 5
BB o MEFABWR LN, B TE— 2R RETH, BT, i\
T B, T H I 400—600 JT, “ITHE A ERE NERFRE, fRSTHy
R R 0 R R &5, PR R Y 1 PR R R o |

(2) BT RImE FIRIRAC, 208 8 %, TN
EUHIRIBIS Fo T, R, B SRR, THARTERGM. N, RN, 22
WE B AR A, KIRK TR RS, M ESHRINES LIE0R
VST R A, 5 SR, TTEE, SATERKSER, T,2M, FkE
SRR, IR B 3 #5350 8 HRA0E7H , 115, VESSIRMAL felo SXRD AR sh B
SR R TR B SR K WE AR AIBR S A e N e R B R L T R LB
WL F1T 8 55 |

(3) R (RAJTH) — X E—FHsE B a ROMR, S & RE 50 A /bRE,
BRI, haE T ERF MR, REMER (MAFRAEHELRE) SHERAT ik,
K5 11,12 PI AETEH Y, VK R BB S, R R ARG W R e
MBI 5 9,10 B AR ARG ML EREKAE QR TR MEEE S W) 1
P R RIS 1 P R O 4—6 AR VREE 2 CWRIR (ORI TFROAKAE , TRFR W) &5
BORERVEAL R B FITRIRIE s 2, 3 Wi FIERS ACHIBEIR RO F= S0 4S (BRARE) MIRXFAF A
LSRN, SR TS, BRI 50—80 7, EHEBEM (2 N) BETE

2,500 1,

(4) B (EEEFE)— Erﬁma&%&mﬁ%ﬂm%, LT (E5) i
TFCARDERIE , EAHTTES 3 8, T EEMKWLS. RS R SRR,
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A SURVEY OF THE HYDROBIOLOGY AND FISHERIES
IN THE REGION OF THE PROJECTED
PIENCHUANGTZE DAM-RESERVOIR

Tsao WEN-sHUAN
(Institute of - Hydrobiology, ' Academia Sinica)

{AmsTrACT)

The site of the projected Pienchuangtze Dam-Reservoir is in Szechwan Province, Western
China. The dam will be built across the lower reaches of the Min River, 2.5 Km. from Iping. The
submerged area of the reservoir will cover 268 square Km. to an average depth of 21 m.
(maximum depth 67 m.).

All the field work was done during July and August, 1958, The results of the survey form the
essential part of this report. ' -

The data on the biota include the plankton, the aquatic plants, and the henthic inverte-
brates. Collections were made not only from the river, but also from the streams and ponds within
the area of the projected reservoir and up to the level of its proposed high-water. Qualitative stu-
dies only have been undertaken on the samples. The lack of quantitative data is regretted. Tt must
be pointed out, however, that the planktonic forms, especially the zooplankton, although very poor
in the river and its surrounding streams, are abundant in an existing small .reservoir, which is
to be included in the projected larger reservoir. This fact is 2 suggestive pointer to the possible
planktonic résources in the reservoir of the near future.. There is a rich flora of aquatic plants,
consisting mainly of: Polamogeton malainus Miq., Vallisneria spirals L., Hydsilla verticillata
Royle, and Myriophyllum spicatum L., which will supply food for certain herbivorous fishes. There
were some mollusca which were speci'es characteristic of lakes, such as: Corbicula fluminea
(Muller), Lymnium douglasiae (G. & P.), Viviparas quadiatus (Benson), and Vivivarus chinensis
(Gray). Among the samples of aquatic insects, members of the families Ephemeridae, Libellulidae,
Gompﬁidae, and Chironomidae, are inhabitants of standing waters, while those of the families
Ecdyonuridae, Perlidae, Hydropsychidae, and Psychomyiidae, are adapted to running waters and to
the rapids of rivers and streams, ‘

Combining some published records with the data on the collections of the present survey, 90
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species cf fishes have been identified for whar will be the submerged area of the projected reservoir.

About half of these are fishes of some economic value, The percentage yields in the existing fishery of

23 species of principal economic value are recorded in Table 1. The 4 with the highest productivity

are: Onychostoma laticeps Giinther—14%, Myxocyprinus gsiaticus (Blkr. )—13% Cyprinus carpzo 4
L.—12%, and Coreius cctopsis (Kner)—8%.

The feeding habits of the fishes are considered in four groups:—

1). Benthic invertcbrates are the main food-component of: Myxocyprinus asiaticus (Blkr.), .
Cyprinus carpxo L., Procypris rabaud; (Tchang), Coreius cetopsis (Kner), Pseudobagrus vackells
(Rich.), and some others

2) Diatoms and filamentous Algae, adhering to the surface of stones and rocks, represent
the main food-component of Onychostoma laticeps Ginther, Varicorhinus tungting Nich,, Xeno
cypris microlepis Blkr., Xenocypris argentea Giinther, and some others,

3). Aquatic plants and filamentous algae are the main foodcomponents of Crenopharyngo-
don idella (Cuv, & Vol), Squaliobarbus curricului (Rich.), Parabraémis bramula (C. & Vail)
Spinibarbus sinensis Blkr., Megalobmma terminalis (R1ch ), Parabramis bramula (Cuv. & Val.),
and some others. )

4). The greedy carnivorous fishes include: Elopzchtlzyu bambusa (Rich.), Luaobrama typus
Blkr.,, Erythroculler erythropterus (Basil.), Erythroculter mongolicus (Basil.), Erythroculter oxy-
cephaloides Krey. & Papp., Parasilurus asotus (L.),; Leiocassis dumerili (Blkr.), and some others.

By questioning native fishermen we obtained some information on ‘the migrations of fishes.
During spring and early summer, shoals of fishes run upsiream, along a certain path, up to the
lowef reaches of the Min River, these fishes include. the following species: -Myxocypn'nus asiaticus |
_ (BIkr.), Onycostoma laticeps Giinther, .Onychostoma szechwanensis (Chang), Procypris rabaudi
(Tchang), Tor brevifilis (Peters), Varicorhinus tungting Nich., Garra imberbis Garman, and. Coreius
zeni Tchang, During the autumn, shoals of these fishes swim downstream again. Therefore, as soon
as the dam for the reservoir 'is established it will obstruct the migration-route of these fishes.

Data concerning the breeding seasons and spawning localities of the principal economic fishes
are reported: most of which we owe to the native fishermen. There were, in all, 157 fishermen,
and many farmers who spend part of their time fishing in shis region. The annual yield of the
existing fisheries is about 115,000 Kg. Some of the fishing gear described may )eopardﬂc the
fishery resources and hinder their development,

Considering the habitats' and the natural distribution of these fishes in the River Yangtze, it
would seem that some populations will be reduced, and some species may be lost to its fauna when
the dam of the reservoir is completed, The predominant species in the reservoir will then be:
Cyprinus carpio L., Carassius auraivs (L.), Erythroculter erythropferus (Basil.), Erythrocul-
ter mongolicus (Basil), Xemocypris argentes Giinther, Xenocypris microlepis Blkr, Mega
lobrama  terminalis (Rich.), Ochelobius clongatus (Kner), Elopichthys bambusa (Rich.),
Luciobrama  typus Blkr, Ophicephalus argus Cantor, and species of Siniperca. On the
other hand, there will be a marked .decrease in the present populations of Myxocyprinus
asiaticus  (Blkr.), Onychostoma laticeps Giinther, "and Coreius cetopsis  (Kner). " There
will probably by a complete disappearance from the reservoir proper of: Coreius zeni Tchang,
Distoechodon tumirostris Peters, Garra imberbis Garman, and some others. The possibility is
discussed of breeding Clenopharyngodon idella (C. & Val.), Mpylopharyngodon piceus (Rich.), -
and Hypophthalmichthys molitrix (Cuv. & Val.) in the Min River,

Lastly, the following suggestions have been made for the exploitation of the fisheries of
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" Pienchuangtze Reservoir:

1). Those local species which are adapted to the slow currents, of the prolcctcd reservoir,
‘should be particularly selected for brecding and protection. At the same time, some measures should
be adopted to inhibit the development of the greedy carnivorous fishes. Special attention should be
directed to the many species that are spawning in the rapid flows. Suitable stretches of the river
‘course in connection with the upper part of the reservoir should be reserved for the purpose of -
bre¢ding these fishes. '

2). Colonization ‘with some planktomc tceders, such as Amfzcbtlzy; nobilfs (Rlch\ and
members of the Salangidae would appear profitable,

3). The establishment of fishing-grounds should be increased.

4). Some of the 1nlets of the reservoir should be especially utilized for the cultlvauon of fishes.



