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Fig. 1 Map showing the area which will be submerged after the construction of the two reservoirs Tsing-kiang & Yung-Ho-Ping,
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ground, B nursery-fish-farms.
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Water Temperature
H W | K B | X R |[EHE(Cm) | R #CO
Date Time Weather | Transp. Air Temp. ® Sff(alc;n) EBoEtt(:mm)
. . B 14 _ . .
WA W | 12/W 1958 | 11:S0—14ud0 | H. [ 1415 17 21.4' 14.6—14.9 | 14.4—14.9
; . . o5 - . - _
W E M | 17/N 1958 | 10:15—13:40 | M. | 3540 [26.3—32 |21.5-19.6
oM B W | 26/m 1958 | 120 0—14: 0| M 3 15.5—-14.1 | 18.3—18.2 —
KPRIEWE | 9/V 1958 | 10: 0—13: 0 REEH 20—24 19.8--18.9 | 16.6—16.7 16.6
=y . 0 o i _ _
M —Eqa | 18/ 1958 | 8: 0— 9: 0 Cloudy 21.8 24.5
N . i a§ i _ _
W kA | 25/ 1958 Sunchine 18.5
U 5] _ — —
i o® s | 26/ 1958 Cloudy 42,0

Table 1. Physical Properties of investigated cross sections of Tsing-Kiang and some small water bodies
which will be covered by the projected reservoir.
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5 Lt s 3878 360 N E AR B I B & PO,-P,0.005—0.032 2 7% /FF: NO;-N
0.193—0.574 2, /FF: SiO~Si 3.48—8.65 ZEw/Jt: H&N 0.08—0.132 W /H. R
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X pH L& B ‘

e (mg/V) |(mg/1)} (mg/l) | (&) (mg/1)  (mg/D| (mg/l) | (mg/l)| (mg/D)
1 7.9 [8.17-940| & | 2.80-640 |54-6.30]0.0045-0.0053] F | 0.45-0.50 [3.51-8.65]0.128-0.132
2. RS 7.8-8.07.73-824 T | 2.0-56 (648-6.75 0.026-0.032 | % [0.537-0.574[3.48-3.56 0.08
3.3h # BF m[8.1-8.38.1-8.24| = | 7.2-7.6 [684-7.200 0.0078 | F |0.521-0574| 3.63 [0.10-0.117
4. kFATEWE] 7.9 [8.17-846] & |20.40-25.20[5.76-5.94] 0.021 % | 0.193-0.24 [3.85-4.59/0.082-0.109
S'E:ﬁf%“% 6.9 | 7.73 | % 8.80 | 3.06 | o0.028 |o0.046 1.20 | 5.12 | o0.136
6'%%?‘?&* 80| — | — | 1880 | 6.49 | o0.07 % | 0273 | 479 | o.15
rammunl7z2e | — | — | w00 l4s0st| o.086 % | | @ 265 | o.111

* ok H AN RE 1,

T 46.08 B RG# R, M A0k 88, b Rk AR L B 1700 =258/ o

(Table 2 Chemical properties of 4 cross sections (1—4) of Tsing-kiang and small water bodies (5—7)
in the future submerged area: 5, a typical pond; 6 effluent mouth of an undergound river; 7, a hot spring.
The 3rd column dissolved oxygen, 4th carbon dioxide, 5th organic matter as Oz consumed from KMnOj,
6th total hardness, 7th phosphate, 8th nitrite, 9th nitrate, 10th silicate, 1lth total iron.)
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HEFR,

- 2. TR IK A e R
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om |8 #M| 8 : -
| oD @D | w |+ &|w %6 x|n w|w %
1.8 &g | -12/W 8,313 0.0237 88.9 O O ¥ Ay B
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(Table 3. Quantities of phytoplanktonts of 4 cross sections of Tsing-kiang. First column, ‘4 cross
sections from down stream to up stream; 2nd column, date; 3rd, phytoplankton cell/L; 4th, biomass
mg/L; 5th Bacillariophyta, Chrysophyta, Pyrrophyta, Chlorophyta, Cyanophyta, Fuglenophyta percen-
tages in total phytoplankton). ' '
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& (Synedra) . FRREEE (Cymbella) , MIFEREYE (Achnanthes) | $MBREE (Navicula) | TR
¥ (Gomphonema) , Btk ¥E (Epithemia) | FiFREETE (Diatoma) , BB REE (Surirella) |
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omonas), W (Peridinium) , ¥FHEZE (Ankistrodesmus), MU¥E (Scenedesmus), ¥EHRURA
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], R DAREEE o 22, o rh DR ARRE B2 B B REE P S RE B SL B R
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VAT N AR R AR R, IREKRG IR —ARTE 1—4 B AR, ORISR T 2, #
RIGHEH, BEER, TR EFHTEERE (Dinobryon) | Ba¥E (Cryptomonas), H
¥, AR (Ceratium) KRR HE (Chroomonas) JHCSTREME | IRARREIE | FsERE SR | M TORESE . 2
BRI, SREEYE , REEEE (Gyrosigma) | $OREEHE (Melosira) , WS, L (Gonium) |
K5k %E (Eudorina), SEXR¥E (Pandorina) , ¥ B (Closterium) , I EH (Ulotkriz), FHIK
¥ (Mougeotia) , 543 # (Trackelomonas) , JRIREE (Phacus), $£#E (Euglena), FHHIHE
(Botryococcus) %o FEBEMTRBRMKRSL BERE EHRERMLBAIFZE, KERLH
S RAMHRBEMP LM RE R, AES, MRk, RETHEMEME
Bk ALk FEEEHE,

X BeNoKARE BR T REE AR A Z A, BRIMEEFE T —TRESFEE, KP4+
B M (RS — R E R RRMEL) , RETERRAE, A LB ¢ TR
&, BEARORKEIEERRY , ik P KR, MEMERGES, TERAERTE
. TR BEARRA SR, KT LB FRKRA SRS, FRTFE RN A K

4 AAE—SHRBEHBURR 1958 4
@Iﬁﬁg & o &' HERBHEEBHE ST SR
CGrt) | BRI | & e %P oule w|E w|B %

* &£ w |H #

RS | 18/ | 535,350 0.2021 | 17.9 | 35.3 | 36.5 10 B’ | R

Table 4. Quantities of phytoplankton in a pond (No. 1); for explanations of 2nd to 5th columns’
of the table, see Table 3.
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HEEAEEAK 15 15, B TRERER, BT zﬁ?ﬁﬁ% — IR HEBE PRk S, R
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LAY, BIEESE mEe s, W0E S IR A BRI E, SRR E
MBLAGRD 2, O AR EE o 2, [ RTEI e P AR BRI RO Rh 3, IR AR R B8 IO B 3 3T A
REMSE , R B E B A ph 2, EHRIAE T, HLTFIFERAY P, inEI A B3,
PFEREIE S TR AR SR 2, AT o b A0 A K B BRSA SRR, KRNI
FARREFWEMNMNE, AT & ERMNIGE Bk, AP RETHRSARHE . EEZHEE
HAOZY, ol kSR, X — SRR X ORISR, T URER,

TER KA R DS R B , B8 8 TR IBRA B AR ERHEE B R
MANREBIEST, ETRRE GBS BEANAK, ERARGES, TREBKIE,

(2) Bzt

E AR BIETsR n T—8efh 2 A S ARYSE M (Difflugia acumilata, A.
sp.)FRTE I (Centropyxis) \RFE M (Arcella) , FIFTE B ; M KFH IR AP BB (Keratella
cochlearis Gosse) B2t (Lecane) ﬁ%ﬁ(i’ricltotria) HMedg (Notommaza) , B R
(Brackionus), HGLEgH (Monostyla) X F] B #g th (Diurella stylata) LB & (Aspla-
nchna) BRI (Lepadella) BRI (Testudinella) B FAEFIRMIEIE (Moina) | FELIE
(Daphnia) 95%5% (Alona) | 35 (Alonells) , TrIBEE (Chydorus); t&RBHEHME
(Eucyclops) . H/KE (Harpacticoida) 35 B (Nauplins )5, BH—Se KU AR B
S dn B 5 R GEBURSh ) Bl (Nematoda) , KUk (Hydracarina) %,

MR B, B MRS B AR RS ; NEMRRE, MBS &
F(FE 5), FWIEHFEHIH N EEE, UMAENRS 645 1/ 5K, IR B R, H
533 /30 %, KREYEWTHE Jy 275 A/3c K, BB ERA, 0 66 1~/ 5K, BIEFHE
WYy, EIFILF IR, LG BRI ERA—P, HPLREEIRE 266 /30
KRR Z, F 233 A/ hk, RIS R 220 4/ 3r Xk, LUEKEVERD, H 75 A /5%

&5 FIZWESEHIRZEEHIELR

TN smRAM | LAs | 2 mEes | s @ |
\.\i &E\ /N, /N, : v, ’
*-D%E SR \EIR| BR B0 O (G2 &R | &
7 ) i =
AEEH N R TR G5 1R G | G | B
K & 3 % 463 0.0844 22 0.0009 | 244 0.0347 | 158 0.0157
ey P 100 | 0.2322 . 178 |o0.1282| S50 | 0.0165
% b=t % 16 0,066 11 1.54 11 0.044
= 2 % 66 3.06% 33 0.033 100 |11.08% 67 8.2997*
E H % 149 6.8289 | 209 {11.03 22 | o0.022 50 1.749
X B ¥ 4 & 17 0.0165
& & 100 {3.993 11 | 0.44 211 | 8.427 25 0.99
& 3t 911 |14.2216 | 286 [13.0142| 766 [19.7359 | 350 11.0709

* EAAHKRADARR , FHE SHEBRSBR R R K.

(Table 5. Quantities of zooplanktonts of 4 cross sections of Tsing-kiang including floating
benthos. First column Protozoa, Rotifera, Cladocera, Cyclopoida, Insect larva, water mites, Nemat-
oda,Total. 2nd to 5th column (st line), 4 cross sections; Ist subcolumn, no. of individual/M?; 2nd
subcolumn, biomass mg/M3).
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Fiko BANIBEEILRFASIYEE , AR QB IREL , BTSN RD,

UL AW RBBIF WS PrPh e , R B T3 8, RSP e, TRE & T
AENIE R WS, W REREIE L , b LK RIF s, Bip AW, 5E0
ZRIERY 0, BET R R S i T SR At , W T Se i A i, T e & B b AR B 2t
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EEE, RENIRPRET & A REE, BRI A ErES, BETWX Az w3y,
BUAT BB AR X Ph AR Jy T T A IR AR 8 A kSR AR 1 .

HILPRIEEY, EHE L BREEENEMSIYRLRE, BAEYERE,E
FH MRS, SRR WMk, B DR IF B AR , B I i R3S Bkl , &2 T AR
KATTEM,

HERBERARGFRRBAIRE, ERHEME R L, BHAKAER, B, FAEsmERE
B WTEh, BWBEEHERB (Synchacta), ZHHH (Polyarthra) \HHR I (Pompholyx
sulcata Hudson) ZEBREG M (Platyias militaris), = 580 (Filinia) | ¥ B.5 8. (Brackionus
capsuliflorus Pallas; B. angularis) hEE%H 5\ X370 [F) 2 d ohn B PR o oln | A Ok o o L 52 2 i
W (Buchlanis) , WZABigh | HEARER (Keratella quadrata), FAERTEHEHRE
(Diaphanosoma) , SPTEILBEHE (Chydorus ovalis Kurz) ., #RIEVE MIPEE (Scapholeberis) |
PR, (Ceriodaphnia), KERZEFEE L (Copepodid stage),3k47 &,

T IR S A RORE , T LTI AR AR R A Bl S , 2R R B T IAIA %A,

REZEKG, ET B RIS, BEUTHEM:

a. REBEBRE , = EARILK, KAH B, 5 HE R E R IEHK,

b. AKWEIRIB )G , LK _LUFH SRM AP B TR BB BRI, FFTHHL
Y EIE R EHTRE,

c. BITEEPYERTUTHE , A K5 A BRI 380, BRI AR A B 6 AR

d. MR RNERETFEAWNE RSB K BT EVENERIE R K8
BB, KA B KR E S EN A B,

e. HIFKfRIC,REE IKIRATISIIE EHE N RIBRASE , AT KIEIREE , kA&
A AR B R R K,

£ XEEMRIHREF YR ER K, TR R AR E0E, £ THHY
B SR, RS B IRSE , Bl T IR &

B B LA G UTTE PR A R IR , 0 I S s A PRk s , R T T I vk R e
KA RE,

(3) sty

MR ARE ,IUIE o FEE B M T B e Rk B i 10, R T — B iR AR, R
REFILREMSI T R, MIRITRIRALIRH H  (Ephemeroptera) FHIFHE il Jy i
% (# 6),FMH (Trichoptera) , k3% H (Neuroptera) #5# B (Plecopiera) 7.,

BILTFHRM AW, FUA T2 w4 A

a. JAJ PRERZ IMFRAG TR 5

b. i K S SRS , B 35 2R AR e 2 TR A
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6 RAIMAIAMERDBD

w BITCRR) - Jﬁ(ﬁ o)
3 ?fn E- ‘ - - . 9/ [1958 / /1958
758 (Ephereridae) +t +
V2 (Baetidae) + +++
RFH (Heptageniidae) + ++
W P (Perlidae) + -
£4F (Corydalidae) . S -
BRI (Psychomyiidae) + -
-] Eﬁﬁ(Hydropsychldae) + +
¥R (Simuliidae) - +
3% 5125 (Turbellaria) + +
FE 23 (Gastropoda) - +

+ BRARBAL,  + BRBEL, +H+ BFRE,
T’nble G. Benthos of Tsing-kiang and Tan-kiang.’
c. KM o
) TR B, M S DB T FRAIM A AN, BRIKFERERTEH
ATERRS, B ERBAR, WKDBENEEEPAEN IREARSR, EHIk,EN
IR IBAFREN, IR E A A A I SR DL &
FHRORI, FIGIL RS A RS, LSRR RIS,

AR BRRBR , B TSR R, XS R T RAE AR ,
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B (Hypophthalmichthys molitrix) 100 90 200 180
#8 (Aristichthys nqbilis) 80 72 200 180
TR EE( Squaliobarbus curricules) 50 45 100 90
8 (Cyprinus carpio) 50 45 100 9
BER (Ctenopharyngodon idella) 20 18 50 45
5 (Megalobrama terminalis)
#) (Carassins auratus) }50 45 50 45
W (Mylopharyngodon piceus)
B =t 350 l 315 700 630

(Table 7. Speces and numbers of fingerlings advisable for planting in the Ist and 2nd years.
Unit 10,000. 2 nd subcolumn, amount; 3 rd subcolumn, rate of survivaly 4th and 5th subcolumn,

same as Ist and 2nd.)

T T

10000 AEEE, SAFEEY 21.25 A8 (8141 2F/8).
1072 B, BREFR N 1072 A3 7.1 2F/8),
8 RURFRERBER(ALTR,TLR)
\ i s - & £ = &
A
\ g I W % B
TERE ) B OB [ [ g |FERE| W BAd | ok
e (15%) %) (20%) (5%)
i 90 45 6.75 257 167 33.4
ol 72 72 10.8 242 304 60.8
FREREE 45 23 1.15 133 78 3.9
fi 45 23 1.15 133 89 4.5
B, 18 18 0.9 62 62 3.1
2
-0 } 45 10 0.5 88 31 1.5
A
17.55 3.7 94,2 13.0
B &t 315 191 915 781
21.25 107.2

(Table 8. Estimated fish production in the 1st and the 2nd year.)
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A PRELIMINARY HYDROBIOLOGICAL SURVEiY IN THE
'REGIONS OF TWO PROJECTED DAM-RESERVOIRS,
YUNG-HO-PING AND CHANG-TAN

Par Kou-rune, Ko Min-sueng, Tsene CHi-mieN, CHEN Sia-tau anp Kao Pao-von

(Institute of Hydrobiology, dcademia Sinica, Wuhan)

SuMmMary

The Yung-Ho-Ping and the Chang-Tan are the two projected dam-reservoirs along the same
basin; fed by the lower waters of Tsing-kiang. Being lined on both sides with high limestone
mountains, the bed of the river is very narrow, generally about 500 metres wide. The mountains
are very much steeper around the Yung-Ho-Ping reservoir site than those forming the walls of the
Chang-Tan, Normally, at high-water level the long axis of Yung-Ho-Ping is 94 km., and that of the
Chang-Tan 255 km.; while their areas covered by waters are 97 and 16 km., and their maximum
depths are 108 and 30 m. respectively.

The mountains of the water-shed consist mainly of Ordovician composed of pines and oaks,
limestone, which supports a luxuriant vegetation. The forests are small and scattered, and commonly
found on the tops of clifflike mountains. Small areas of cultivated lands are found along the
tributary Tan-shui,

The present hydrobiological survey was made durmg the period Apnl 8th to May 16th, 1958.
Samples were collected from four transects of -the river and abso from various fresh water bodies
within the future submerged areas.

Chemical analyses of the water-samples from the Tsing-kiang were, in brief, organic matter,
as O consumed from KMnOy, 2.0—25.2 mg./L.; phosphate-phosphorus 0.005—0.032 mg./L.; nitrite-
nitrogen none; nitrate-nitrogen. 0.193-—0.574 mg./L.; silicatesilica 3.48—8.65 mg./L.; total iron
0.08—0.132 mg./L.; hardness 5.4—7.2 degrees. '

During the surveyed period, the commonest species of phytoplankton from the four transects
were members of the genera: Nifzschia, Synedra, Cymbella, Navicula, Gomphonema, Epithemia,
Diatoma, Surirella, Cyclotella, Fragillaria, Pinnularia, Trachelomonas, Peridinium, Ankistrodesmus,
Scenedesmus, Lyngbya, Phormidium, Dactylococcopszs Among them, Nitzschia, Synedra and
Gymbella a the dominant,- forms.

Quantitative analyses showed the concentration of the phytoplanktons to vary from 8,313 to 37,266
cells/L., and the biomass was estimated to vary between 0.0216 and 0.0536 mg/L.

The zooplankton of the Tsing-kiang includes the species of the following: Difflugia, Centrapyxis,
Arcella, Kerapella, Lecane, Trichotria, Notommata, Brachionus, Monostyla, Diwurella, Asplanchna,
Lepadella, Testudinella, Moina, Daphnia, Alona, Alonella, Chydorus, Eucyclops, Harpacticoida and
unidentified nauplii etc. ~The quantity per m3? (including some floating benthos) varied from 283
to 911 individuals, while the biomass was estimated for this at 13.01—14.22 mg./m? In regard
to aquatic insects, Ephemeroptera are relatively abundant both in species and individuals, while
Trichoptera, Neuroptera, and Plecoptera were fewer.

In this survey, 37 species of fishes wered collected. They are Onychostoma laticeps (Glinther),

3
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Spinibarbus sinensis (Blkr.), Hemibarbus labeo (Pallas), Labcobarbus brevifilus Peters, Varicorhinus
kreyenbergii (Regan), Cyprinus carpio L., Ctenopharyngodon idellus (C. & V.), Hypophthalmichthys
molitrix (C. & V.)—but there was a notable absence of Aristichthys nobilis in our samples—Mylo-
pharyngodon piceus (Richardson), Parabramis bramula (C. & V.), Squaliobarbus curriculus (Richar-
dson), Xenocypris macrolepis Blkr., Varicorhinus sp., Ochetobius clongatus: (Kner), -Gobiobiotia
abbreviata Fang & Wang, Leiocassis truncatus Regan, L, dumerilii (Blkr.), Leiocassis sp., Botia wui
Chang, Siniperca scherzeri Steindachner, Opsariichthys bidens Giinther, Zacco platypus (T. & S.),
Hemibagrus macropterus Blkr., Elopichthys bambusa (Richardson), Saurogobio dabryi Blkr.,
Saurogobio drakei (Abbott), Pseudobrama simoni (Blkr.), Gobio argentatus Sauvage, Pseudobagrus
fulvidraco Richardson, Pseudorasbora parva Schlegel, Hemiculter leucisculus Basil., Misgurnus sp.,
Sinogastromyzon sp., Hypseleotris swinhoensis (Glinther), Rhodeus sp., Culter sp., Parasilurus
« asotys L.

The characters of the forthcoming Chang-Tan reservoir will be similar to those of Yung-Ho-Ping
in all the major respects, differing only in some minute details.

In considering the possible development of the fauna and the flora in this U-shaped lake
basin, and of certain small cleared areas for trawl-fishing, the most important economical
management policy is that of the conservation of resources. In order to enrich the economic
fish fauna and its population, annual planting of 10—15 cm. fingerlings in the reservoirs seems
necessary. The number of fingerlings needed for planting during the first and second years would
be some 3,500,000 and 7,000,000 respectively, The annual catch is estimated to be 212.5 tons (21.25
kg./Hect.), and 1,072 tons (107.2 kg./Hect.).

Bays surrounding the main water body should be utilized as fish farms, and conditions for
development and reasons for the selection of the sites of such farms are fully discussed in the p:;;;;;.
Suggestions have also been made on the control of predacious fishes and on the equipment useful in
preventing the escape of fishes, particularly on the measures for the prevention of fish diseases,



