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Fig. 1-4 The annual ring({while arrow) and sub-annual ring
(dark arrow} in Scale of V. gerlachi



430 B, AR TRILLETAR SRERFIR 421

FERAERE RN Y 5—9 A. &8 0EREN FROHARENE 1,

R1 BEARRAEAMFEREBREST
Table 1 Percentage of new annual ring in V. gerlachi each month

Month f 2 3 B 8 8 9 12
BEHEHFER)
No. of meafltlgred fizh 11 18 7 15 15 8 14
R FaERasR)
No. of new annual ring 0 0 4 15 15 4 1}
forming (fish)
B OB ZE
Percentage (% )) 0 0 7.1 100 100 66.7 0
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Fig. 5 Relations between bedy length and
semiscale diameter in V. gerlachi
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Table 2 Surveying valne and back-cniculating value of body

length and weight in V. gerlachi at various age

v o), 5| Slemn [ zmemgn T RIRSRG | aseacn
E& ﬁggg -ﬁgég { length{cem} weight (g} (em) back culeunlation(g}
(yoar) izveragi:ﬂe ’p%%ang;E fvera?; Ip%amgei Ly | La | Lo | Lo | Ws| Wa | Wa|W,
ot 8 14.56 13—18.2 B7.3 | 34-78.2
1* 21 19.4 | 13.5—23.4 | 114.3 | 89-—187.8 | 16.4 87.8
2r 13 26.72 | 22.8--328.1 a76.4 | 222,.5-—760 | 15.8 21.8 101} 811
8* 4 29,45 | 28.8—81.1 | 460.5 | 370.5—603 | 16.1 [22,1]25.3 07.3| 288 |348
4F 4 82.7 | 80.2—35 477.8 | 400—768 | 14,8 |21.5/26,1/29.5/93.8 208 |374]425
g ¥ Average 15.78/21.6/25. 7|20 596 6 207 | 861|425
S () Standard deviation (8) 15.75(6.82| 4.1 3.8/95.5) 201.5 64| 64

F®3I EHAARABRKDOFRAR
Tabl 3 Age composition of V. gerlachi at the catch

G ury o* 1 2 8* & 5*

gﬁo. of fisfk 8 21 13 4 4 0

t%’erreﬁ&z?e) 16 42 28 8 8 0

ool wentil ) 458.4 2400.3 4893.3 1842 5 1909.2 0

H erconts 8.9 20,86 42.56 16 16.6 0
SR TN

6. kP hEar ki BIEXWH 128 BILEN AR ANGERIEERER, ¥

BaBERSHERBRRAR, W=l IHREHEAXLRA,
W=4.79x 103 %0

A: W—HE LD, L—ERJEX)

& ERA DR SRE AR MR, S RMEmkEnEe . NE s LA
W, MR A LR AR R E R XR,

7. EE RS BRMMNBRENELBERSFARSHBNERER, 88
BRI A RS, MR ATTRURH, ERRBAERNE (0°—2R), £KE
B, MR R R AE R, A R B KRR BT, £ REEWIE.

8. k% ARNERBWURLKENGBARRE., RIER von Bertalanffy
(1938)48 H pyfa R AR 4 ROT BRI LB H R A ke . RENERTR
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Fig 8 The relations between body length
and body weight In V. gerlachi
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Table 4 The analysis of stages grewth in V. gerlachi
BEERE g 2 B BEEE 181
S (4E) Beﬁy-langtﬁ% %lﬁﬁ?fﬁéi) Filatieta Bodﬁﬁieié}:ﬁ)of “ﬁ?ﬁﬁ?ﬁﬁfﬁ)
Age(year) | back culenlation [rate of bodylength index back culculatioh Jrate of body weight
(em) (% {e) %)
1 15,8 } 496 } 0.814 95.5 }
2 21.6 } 3.73 } 0.173 287.8 211.8
8 25,7 ) | 8681.0 2.5
} 2.5 } 0.138 .
4 20.5 425.0 )
RAEKmE, R BERN.

W‘ = Wn(l — g—K(t—to)>8
Lt - L“(l __ e-—.K(f—io))

1
(2}

L=RA, W, Ly o e R ERAK Wa, L. AEFRBEREEHRIRE R
ARE K BRI KRR, Bk L MW, 0 MEKER.

HEgRAB&K . AENER RN,
' W, = 1567 .085 (1 — g=0-a2Tace+0.00903y3

;= 43 .3(1 _ 8-—0.257s(t+o.nse>)

(3)
(4}
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424 ) v SIS 4 10%

1600, Woo= [557.085 g

1400

1240,

1000

g

[~
-l
(=]

Wi (2

Body weight (g}

0 1 23745 67 & 9 1011 121314 15
# Years
B7 HZAEKH%
Fig 7. The growth eurve of
body weight in T, gerlachs

it st . s e e U

T % 5 4 5 67 5 ¢ 0irizn 14
& Years

By (dRERRSR
Fig. 8 The growth eurve of
body length in V. gerlachi

IES, ARMERKMARN -SFERPARGATERBENEL. AENEKHZEN
— &AM FE S W £8, B ERE I, AR R RS, BEARREE, AERERS
A $=3.823 4E4b, Mt 2 K E N 28.782 K KK 462.06 75, W,/W.=0.2967, ¥
FEAT 0.2967W . b, BRFE 3.5—4A B, BHEZEREH KBS,
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Table 5 The comparison of theortical value with body length

and body weight of back culculation in V. gerlachi

ﬁig‘e (5?3(3?)) 1 2 3 4
]hdy—lengt}iigg- ﬁ;ﬁk( %ﬁ‘u}'ﬁmm (em) 15.91 21.44 25.79 29.44
Theoretical %‘?ﬁ ﬁ(ggg)length(cm ) 18.72 21.8 25.7 29.5

Body-weighi%%fﬁﬁﬁlﬁémulaﬁon(g) 75.8 188.9 332.98 489.6
TThearetinal %‘Iﬁe of_(l;eozc;y weight(g) 85.5 207.7 361 425

9. skt At kmt & HERERMAW . =fOBME Mk K4l R
(L= O BRI BRI o Do T #E— B UF IR AR K T TR RIZEARHRFAE , 7T FH 4 4 7 el

82k B0 RO K B ok B FR . WSRO £ SRS,
AW fdt = IKW (1 — g~ Et—te) y 2y =it o) (5)
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A i W /dé HEAEMER ¢ HALE, MEEREREE. BHRGEN ¢ RBE,
&Y

d’W/dt’ = 3K’W,‘,e_x“"°’(1 _ 8-—&‘(:——:-)) (33—K(r—to)) (6)
PP W /de* SR W R ¢ LR, IR A I .
[ SR AR R B R B
dL/dt = K L, e Kot (7

BERG).B). (MDAMHETETFBFARERERMERMEENER ¢ K
WRBIBERLE e, #F ¢ HW|AEMAR SENEREEHRER. EEMEEIE
B mA 9, 10.11,

*6 HEAAFENFRK.GEEREENEKIEENER ¢ FREXE
Tabie 6 The function relation of growth speed and acceleration
growth speed in V. gerlachi for age(t)

SRR 0.1 1 2 5 | 8.82 4 | B 7 9 11 13 15

AW /db 40,52 | &7.2 |181.67152,201167.66) 167.48 | 150.6 | 121.06 | £8,19 ] 60.6 |40,12 |26.25
G dtT [5BL48 | 51.7 | 31.21] 11.64] O |-2,117 |-10.82 |-15.90 |-11.B5 |-11.86 |- 8,87~ 5.66

alydt .68 | 6,20 | 4.9%] 5.95| 8.290| 8.16 2,15 1.6 1,01 0,592 |r.404 |3.256
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ME 10 B LM ELRHL LA EEDY D R AFR 6<3.82 i), HAENERRES
2B I, MR E A M E B M R TR, MO IE(E, R 3.82 RLIW, RILILET AT A
R A R BE R B, {ELHC S0 O D TR (R aW /A" (B0 2 £=3.82 1%
Rf, HAEREKHEMEIARK A BEERMEEET 0, WHEREEIAAIEX
H AR EER BB R, & ¢>3.82 B, REERKEEMA TR, AEEREE
FPE, R 3.2 RUBEE AR ASGEEREENEERE B, RENEREREH
AWAFRERE. B ERNE® BILTTE E P ARNE KRR,

=, flEsSH

1 R4 A fd s HMERNERTIURAR LR FEX FBSFRR
RHANRTE, HAatkRE LR (Bacillariophyta) |43 (Chorophyia) 3z, WAl &
o ¥ (Cyanophyta) 33 3% (Xanthophyta) DI B B4 E Y1 B0 B k4 B S, K&
W RS, HEPFHEMHAKERET .,

xR7T WHAFEBARVETRENHBE
Table 7. 'The food organisms in the intestines and frequency of

appearance in V. gerlachi

B HAERTORE)
HHBMEHR(R) No. (‘ﬁ apperance of yarious {voeds and F$ o $
- No. of Tish No. of fish requency
Kinds of food al;peare a ’ of appearance
(%)}
+ +i +++

5 B & Anabaena 15 i3 2 11,52
OB ® Semmia 4 4 8.126
H 4 B Tribonema 1 1 0,78
A 4 ¥ Cenfrales 1 1 0.78
H O E Mcosira 7 4 1 2 5,47
& i @ Foregilarie 6 4 1 1 4.69
4 T #F  Synredpa 8 2 1 2.84
¥ # Coceoncis 13 7 2 4 10,2
=B Cymbdle 7 2 4 1 B.47
B i 3 Gomphoneme 13 1 2 0 0.2
B ¥ ® Noaviculs 47 12 25 10 86,7
% B @ Ehopelodia 47 47 38.7
¥ @ Cymatopleura 7 7 5.47
W FE F Surirelle i b 2 5.47
B ¥  Ocdogonium 9 9 7.03
B F # Cladophera 8 L] 2,81
* ¥ # PBasicladia 7 2 i3 b.47
KEBHE Chlorogoniure 7 4 8 5.47
£ & T Mougeslia 13 10 8 10.2
i d ¥ ASpiregra 7 7 5.47
£ H 3 Clostcriam 6 3] 4,69
-4 M Cosmeladinm 1 1 0,78
ity B3 53 41 .4
o i 42 7 3 22 32.8
Beokmd a7 37 289
EEE e 4 3,125
|eeshh b 5 3.9
L 7 7 5.47

METAILLE, HMER LA (Anabdaere sp.), HEEHE (Melosing sp.), FIEH
(Cocconets sp.) , B ¥ (Gom phonema sp.) | P (Pinvmilaria sp.)y . L (Navicule

sp.) B 38 (Ocdogonium sp.) ARYITEIE EE . RAKSESRSE T BHL,
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2. FRGEFHREWN RAEH Cosopos KEITE, WM 0—5 AMEHHEMNL
EHEYNER, SRR EW A AR R WL, e s . HLE Y
HWHTHHERBELDES .

®8 RLERPEEENFERRAEX
Table 8 Annual Changes of foods filled in intestines tract

Sﬁn 3% Spring ¥ Summer Fk Antumn £ Winter,
g (8—5H) {6—81) {g—11H) (12—28)
Class (Mar-May) (June—-Aug) (Sep.-NOv.) (Dec-Feh.)
o* + e + +
1+ + 4t ) +
ol - -+ R
gt et . +4 .
4* . P + +
No. of Eﬁﬁ(re%d)ﬁsh 15 17 24 26
f%ed‘%‘nf 15&;%2 8.7 00 66.7 &

R BERYERSEENBFIL
Table 9 Annual changes of fullness index of food in intestines tract

# H(8-—5H) ¥(6—8H) ®({s—117) #{122H)
Season gpring Summar Antumn Winter
{Mar.-May) {June-Aug.) {Bep.-Nov.) {Dec.-Feh)
a1/ 10000} 241,22 521.8 148,7 178.5
Fullness index (1/10000) | (42,1—b51,2) ('78.4—1049) (194.2—108) (51.6—280)
B OB & ¥
No. of measared fish 15 17 24 26

M 8.9 W LUE M AL T B R AL SR RES &, FRYPELS K.

n., H3E

1, ¥ (OFBEAFENE RERNELTKERRSHHRFRNRRATE
PRI B P SR B0 U IR, ARIT B RETT B R ATV R B B VLS BRI AR, BRI 6—7
A PR TaRRetRfnmTrRRREL, 198245 5, RNEMUNERRT
FR — R AT BSR4 35 B AT MM LIFT ik R B ME AT RABT IR R
BRASE . R, LRSaN R — R R, B A R R — AR,

(2) BAGERARIE DR JULHETEPASHSRBERER, SRigs—
AR, RARANARARILE 10 . REEPNBWERE 1L,

(3) HHEMBEE HEY 164 BIFRMEN, SELAN 111, EFEFARN B
HEEELBFVASHE, EEMASTHRANKE WHHERKER, . B
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Table 10 Percentage of sexul maturity fish in V. gerlachi at various age

% o {_zﬁi (a %)) o * at g+ e

No. f? %&%&E‘i}ﬁsh 8 21 43 23 1
Na. of%aiﬁ%%kt(ﬂ%%y fish 0 8 43 23 1
Pebrbcenta%e( %% ) 0 14 LY 100 100

® 11 EARPERRINE
Table 11 The sexul maturity of the smallest fish in V. gerlachi

r ok & o FEH S At (B HE(RE) EW(F)
No. of specimen Bex Place to collect |Body length{cmBody weight (g} Age (year)
b 644240 i3 = A A
Beile 644240 Male Lechan county 14.7 51,4 1*
Jb 646139 3 £ 82
Beile 646139 Feraale Techan county 4.9 BG 1+

ER e, Ela RSN RERERRE 12,

#£12 BHAETAR BIEESHTLER
Table 12 Comparison of morphelogical characters between male

and female in V. gerlachi

, EWE
HRCER) () e e | B e
M o % Bady length Body weight g Tk f%ﬁﬁ Tepgth of
£ Bl NOTof (em) (g) Body Body ot | raudal
Sox measgured length lengih s £D %h : Pedunda
fish ngth of —p———r
Bt Bl (T 0 B | e | dongin | caanl | GLcB
verage ng ge g paaun Pedande
Mo 10 298.5 (1.4—549 | 21.4 |14.7—81.5 8.6 5o | 8.2 | 848
pe e | 10 362 | s5—670 | 28.6 |14.9-82.7] 8.69 5.56 4.82 2.58

2. SPEmpidedp Fes i RIBEHT AP ANENHSEY R WE, &m0 5
Mmpmm e e Ok EER IR 13,

3. SR ReMiE FIPWE. BREVUNKESRN, RREK 0.42LTF, ABRER
HIHT IR

I BN BB AaKL, P R, SR SEREK, TR RIS, ®
BEAEA 0.64—0.71%, R KIRZ 0.1—0.35 X5 EH,

EILBMNE, MRS R, BREER, BRIMEERSIE 1.1—1.5 XK, RPER
B, BRHD,BARERHERS 0.2—0.5 BX,RAEE N 1.42—1.68%,
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® 13 BEHARAENEBSEBRARE. PR ZCERNSE
Table 13 The Characters of oocytes of Various phase in V. gerlachi

A0 FEAR AL
HAUIAL TRHE | IIRME | LI

R IV IR V i VI A48

Oocyios G deymy | 1004 | 160-800 | 850—850 | 1200—2000 | 2100—2400

YrE]
N c]eut}' gjé.ﬁ:fe)r( pm) 4258 60—80 30—280 250—500

A
NaE TR B—10 19—36 20—56
HOCHEL| R—EiN B_EEN 6B &R RN
N AR, K RE S, WB2-a1E, FME N, SRR, SRR
GEEME Sk A%, FEABER, RSN, Bk, TR,
TEGE |F85. g??ﬂiﬂ@.fﬁﬂl f 59 &0 B EOW%O?E
. 0 .

WIV M R, BERA, AR, RS, BER, TR 2 #R
AR Fa KRS, ARE N 2.1—2.4%,

EVHRA.MRATLATREARE, AR, SR, BT BRI
KEUFb, WA — B B F AT R B0 s AT TA S L7 B 43 siE 81T,

S5 VI RS0 ELHEDY S B0 5L K B L
MER 2 XTI, AR5
RSk R LL A R,

4, BREAKGFAMTL MRS R
WEARK AT BEBLE 12,

5. AshA MRIEX 33 R A AP
FERRREE (R 1 BRY RS, &Rani
X VRO S AR A i A 13, M 13 45401 2V ikiE A
AR PRI E R, IR R A A PR R 8 13.8 i,
R SRR AR R WE 14, L3RI HEE
R R WK, XA RENE 15, A4
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Fig. 13 Relations betweren relative brood
amounts and age of V. gerlachs
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B R VAR FRE R,

<, Ak

W HPARTERSFARZ —, HRYFJEN. FRGELRENR, #&™
B AL R 10—16%, 1982 4 5 A4, RAVEM L EER M T E R AE 26 H,
HR SRR 10—16% B4k, KRN =R ARAE LI FEE LR R B A
T AR KF B AR R, 3 R AL T K R — S B 35 Y A2 2R 3 (KR R 38,
TLH O B OB 2 R S S R M A R(BE WA R A BERD, B RBF TR,
W& H P AR T IR MM AR (AR A, B8 8P RIEAFTEY LI
B, XBRSHAVEE. BNES, BEIREE R ABRBEYHERERER -
B EEANEERR, XBRAUHLMERER,HOR 07 —3 RAadBHEEa IR
RWRNFE. T EHBH X — 8l 9 I, — 07 1 0 PR ) 36 B B, R B R AT A
THME, U —BRRE R,

$ % X W
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Res. Board of Canada Bull,, (119): 4—300.

[6] Shelby.D.G., 1978. Ecology of Freshwater fish Production. Blackwell Sei. Pull. 1—250.

[ 77 Nichols, J. T. 1948. The fresh-watoer fishes of China. Nat. Hist. Central dsia. 9: 1322,
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STUDIES ON THE BIOLOGY OF VARICORHINUS GERTACHT
IN BEIJIANG RIVER, GUANGDONG PROVINCE

Pan Jionghua and Zheng Wenhiao
( Department of Biology, South China Normal University)

ABSTRACT Varicorhinus geriachi (Peterg) is one of the important economical fishes
of the Bei Jiang River, Guandong Privines. This paper deals with the characteristics of
morphology, age and growth, distribution, reproduction and feeding habits of this
fish.

The age of the fish was detrmined according to the number of annual rings for-
med by the®common” type of cireuli on the scale. The4common "type of circuli is form-
ed between May and September. The relationship between body length (L) and leng-
th of seale (8) may be expressed as L.=5.638-0.912, Specimens include 1-4 years
individualg, the largest one is 800 g,which ig 4 years old and with a body length of 38
cm. The interrelationship betwesn body length(L) and body weight (W) may be exp-
ressed as W =4.79x 107* x 1.3.3993. The spawning season of the fish is from April t0
June. The age of maturity is two years old. They attained a body length over 15 cm
and body weight of over 50 g. The sex ratio of the fish is about 1:1. The fertilized
eges of V. gertaché are spherical in shape, 2,1-2.2mm in diameter, and lightly sti-
cky. The absolute fecundity of female is 4000-5000 eggs, and relative fecundity is 8-
13 eggs per gram of body weight. The fish feeds mainly on algae and benthos. At
last, the rational exploitation of the resources is also briefly discussed.
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