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AREF/EAKD, HEFSKPOBRANBHRO_HARKEBEHX. EMAHE (Gobio-
cypris rarus Ye et Fu) RUSRFANIENLRAE KGN A, 5B EHMFREERE TN CO,
MBS REOEIREZAMROHMEE A, BATT 1992 ££12 A2 1993 £F 4 AT T HA Kt
MK CO, MURAENAYERMEHFFR, AXHEX T XL EIHRRE

1 HEfahE

1.1 B SR AMEEE 1992 F 4+ BAT I ERBEENMAMED 110 B,LIRH 199043 B
ATNRE, 19924 +« ARTHIE#EENFAESREANGHILRIOEBENER 26 Bo

1.2 WERE CO. 2R ERE HREAEAEN 40 x20 x29cm KEFHRHIT, RBHEEX 25.0C,
BRARA 1 RE. SHEETESNGE,CO. SEMNREZBAKT,ANAZFSEBAZS,
IR ER R CO: 5B, HIRREBEF,BA CO. SANHERE, KIRRREATE
HIE R R R, B ZE SR AE, ZBHAFE CO: Sfhko MITHHIE CO: EARAR—R NS
IfRlZE 0.5h Dl bo MR A MM —RAM RN, TRIREKHH CO: KREE AEN pH &
HRRG WA, MAB SRS IFOREA, KEBAZS 1—3nin, REEZBBESSRASSENE,
FIERARE ERHNGETRE,.

1.3 RBEEERRE AREFFJAWHLIL JTOMHHE L B, 3L NEERHAIRE, BB
BETBROKAT,BRBEEL0.5CH. AT HEHRRNE, HEHLRERN CO, KE,FIK
ALBARFMEPBA TRS,E 1L 7 OEBRIEEN 2.0meg/L, 3L WBTEMELBEEN 4.0mg/

* AXEKEXERTRABS BB,
199442 1 A17 8K,
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L (TH-2 HRMWE, EHTELE/N\ Do AT EMFRB DMK EE AL 1mg/L DT, HHEFTA
RAESARLEWANEER. XTHIEAR 1| BANT O, ABNEHRAZRANIER.CO. RE, pH
{HE. WHHF 10 BAK 3L ¥, EF 1 BAZR, s EEENEBE ARG FIME—K. 8K
WEB R EABEN 0.5—0.6mg/L HEIEK, ARG Mo

1.4 ERERE CO: XOETHEARE SR TEND BFARS, ZEEMHTE CO. AiABA
RSHGHEERRBRN 2.0mg/L, G DRHRHA 1 Bfic EENWER CO. RE., BH, pH
E%.

1.5 RRAKNER.CO. RENRBRELE, SR APHA gylRERT. pH {HA PHB-20C EF
HEEIE.

2 4%

2.1 HEHAXERE CO. HRMR L
X5 1992 4 4 AT I/IIERE AW 30 ERMARMET T RE, BIECESR [(5.5me/L DB,
pH (5.40—6.40) REFMHIFRMFHET, MARINYESKE CO, WABRNERN—BN (&

#1 FHEONHERE CO, HE f(25.0C, pH5.40--6.40)

Tab. 1 Effect of high concentration of CO, on rare minnow

Rano | (omd BHRNE (/00 | (mg/D® &EO

S IPiEK, 2 RAETH 208.7 6.57 % CO, #h (16min), #iE
WEIER 70.0 7.84 A 2h32min JSikE

- 30,0 |BFERBABREGER) 147.5 7.20 % CO, 3lmin [§

108 WEIER 74.8 7.05 £ CO, 2h30min J§
723k 159.9 7.21 # CO, 40min 5
% 5 IE R 77.9 8.15 {£ CO, 2h 5
123k 145.8 7.27 # CO, 45min J§
WEEE 78.2 7.33 {% CO, 1h45min 5
72k 135.0 7.45 i# CO, 35min J§

1158 BEER 71.8 7.01 & CO, 2b10min /F

10 39.0 hmy 145.8 7.12 # CO, 35min J§
hERE, HHEE MR 317.6 6.18 R Rk 4Ei% CO, 35min
Hoh i
6 BB, 4 ERERER 440.3 5.56 #k#EE CO,30min, FHEMA

232 1h 30min 58 BE K

723k 134.3 7.30 % CO, 42min J§
e IER 86.7 6.94 ¥ CO, 2h 8min /5§
Tk 148.6 7.28 ¥ CO, 50min §
WEIER 70.2 7.32 5 CO, 1h45min J§

1113%5 38.6  |my 148.0 7.03 # CO, 35min 5
S 4T, S B B, N ifi 347.5 5.67 B R JR 4k 80 CO, 35min
Hjr
B 2k B A E T B 430.9 5.74 #k &% CO, 30min, H AR

BAZES30min[FE£MWE K

@® Group number and number of fish; @ Average body length; @ Response of fish; @ Conce-
ntration of free CO,; ® Concentration of dissolved oxygen; Note



86 K & £ ¥ % R 19 %

1o Ykeh CO, IREZEFA T 134.3—159.9mg/L K, MERMENBBEBARE, BIFETLEE. &
RER AT bk, A PR LT, T COs REEMIX— K FRERE] 70.0—86.7mg/L K, AKEIER. &3
ERY, M CO, RE FAF 317.6mg/L D LK, AT kLT, HirahEd, NmEilshl:;y Co,
WEHFAEE 430.9mg/L P LN, BEHMMCSELESZ, LRI HBENEERE R, I ERRN
BEBIREH 2B,
2.2 HAWENRBESERS

ERTIREEE 8 AN, BJiHE: CO..pH HEEWNZERNE N, 2HE,UTREBLEAGRKE %
BIN) CO, jRE—#&7 smeg/L Y T,BERRIT 10mg/L,pH {4 7—8, K L R4 K800 K15 i =
HRIRBEFRR.
2.2.1 FEAMGHERS E25.0CHRHETHEN 4 MRFL 6 EANSHESAH#TT T, ARA
KHERAARRHERL, EXMED SEK, Fa R =g E X R NRRE&KAENR, RRAMBEREEA
RYBREREEEZR. XRATEHATINT 0.398—0.646mg/L |, F1 0.500mg/L(F 2), Xt 1990
F6 H20HBHAERAGNSEARBRS JETEIT SR A T 0.492mg/L, i 0.504mg/
L, RELBEER (p>0.05),

%2 FEABRHRBA5C)
Tab. 2 Asphyxiation points of different individuals (25°C)

HBA (mg/L)@
EUTES 0 RH gk
£E® | FHO | FEO | HO
1992.6. 205 , 3544 R E ILIE 9 31.6  [0.479—0.566]  0.521 | 1.25%10~° | &
1992.6. 20,35 R S 9 31.8  [0.398—0.588  0.475 | 3.56X10- | ER¥E
1992, 475 F (IR 10 38.3  |0.425-0.646] 0.492 |5.41%107 | &
1992.12. 207 i , 35 £8 S B 03 8 22.9  lo.445—0.601] 0.517 | 2.87%x10-?
36 0.398—0.646 0.500 3.42x107?

@ Source of fish; @ Number of fish; @ Average body length; @ Asphyxiation points; (® Range;
Average; (1) Variance; Note
2.2.2 RHZEBRE HNW3HA19925F 4 T ENENIREORA WEDET THR (X 3). &8
KA, F— AP AR TN ARRE, A fE 2 S AR R R AR, XS MEZ ESLE 0.4—0.5
mg /L Z[f, X SHIEAMA R AR ZBMUE . R BRI MANE HIBIEER DT 2k, Bl s i f
HIZETNF o ZHRGBBINI 3 BN 2 W 1 i, HERTIMFTRE, IR, BEANSEAR

#3 HEERRROAZLR(C)
Tab. 3 Result of asphyxiating experiment in groups (25°C)

s FHkE PUARBEGEN AR VBN ER ng/L]  &BGENEEH (mg/L)
[O) ® ® ® ®

1 37.9 0.471 0.444 0.424

2 37.7 0.423 0.390 0.351

3 36.5 0.502 0.413 ! 0.388

@® Group number; & Average body length; @ Incipient lethal concentration of dissolved oxygen:,
@ Median lethal concentration of dissolved oxygen; B Complete lethal concentration of dissotved
oxygen
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BEBEER.
2.2.3 AABEA4TREWENEES £ 19925 4 ABTHIEARFEER 30 2#EA#E 7R
R, EMEEANET 3 BEANEEH. ZREH,RAnBNZEASEREFEENEHEMERX (B
1), KEEFGBN:

A= 0.1372e%087T, (r.= 0,9532,p<0.01)

KA AERA (meg/L), T HEECT),

o
[=]

o
o

A=0,1372e0.05087T

o
o0

: (mg/L) Asphxiation points

KR
o
[

20 30
@ (°CY Temperature

Hi1 MAEHNSEASEENXA

Fig. 1 Correlation between asphyxiation points of rare minnow and temperature

%4 KA CO, REXHTHEMNHRER(25.00)

Tab. 4 Asphyxiation points of rare minnow at different concentrations of CO,

A5 K (mm) CO, ®E(mg/L) FAM (mg/L)

@ @ ® @
EXP. 1 41.0 118.2 0.506
EXP. 2 39.0 111.9 0.482
EXP. 3 40.0 105.4 0.507
EXP. 4 40.0 105.0 0.426
EXP. 5 46.0 93.9 0.397
EXP. 6 38.5 92.9 0.343
EXP. 7 40.5 88.8 0.433
EXP. 8 40.0 80.0 0.495
EXP. 9 40.0 70.4 0.363
EXP. 1—9 40.6 70.4—118.2 0.439
Control 43.0 3.9 0.460

@® Group; @Body length; @ Concentration of CO,; @ Asphyxiation point

2.3 BERE CO: AATHELES

FAEMITE CO: JRIEF 134.3—159.9mg/L I, KA “FK",M €O, JKELTE 70.0—86.7mg/L R,
WEIER. MB4,H CO, JRETE 70.0—134.3mg/L X HIN, R StR AR DA? BEH
MATFKHRE—2 CO, AW, R AMA BEEREKE CO: RETHEER. GREW X
CO, PREEFE 70.4—118.2mg/L Z[H)IN, FHAMMANSEAEDT 0.343—0.507mg/L ZJA], iy
0.439mg/L, IPAFTHRA, BABTHENEHOZREETHZER(EK Vo BEREY, S CO: K
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e 70.4—118.2mg/L AN}, A ¥ 88 F) FH EOVRE A Ko
3 g

REFRTESHOW R, RAFRFALRAE CO, ki somg/L Ll ER B IFRERE. RHTEH,
BE MU IR TR RN,CO, Y 134.3—159.9mg/L, FRBHINTHZEIRE CO: NEEHE
o BT —MMAKHPHY CO: ER/PIBIT 20mg/L, FEEFERE MMM LI CO. RER/IE
T 1omg/L, HifiE—BHOLBRFERN, BFEEE CO: SEME MMEREENEE, AHTER

B, A SRS SR, WRZINAEE 8. AXMFELRIEN, E—RER T . MERMALE R
Hifisto. EMZHKRE CO. MEEARMAMBENLRANRAZ—0
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