ISSN 1000-0933
CN 11-2031/Q

R E A AL | -,
FEREERAESHERZRD
A4 oG ok o HAR



LA AR

L XX
" (SHENGTAI XUEBAO)
S FRNEF6H wR2&53AF (FATF)
=l "

B R EARBALAL E 0GR R B —— B BB LA R4 IR R F L% (1663)
gfﬁ'i;‘%;‘éé’]i&%ﬂﬁiﬁﬂﬁi#&«%%ﬁ%)ﬁ%i‘l“ﬂl\ .............................. E&ﬁgﬂf,;%%/iﬁ’é}){%,% (1677)
R F G ARRIR B R R ST T F PR e st AL, K—F,% (1692)
F B B RAK R A BEE S KRR TG £ B covveeeeeennne e WAM. £ B Y4 (1703)
WS RS RBEEGEEZAGEBREZ Y RGBT oo T, L RS (1713)
E.¢£7K/fpzﬁg%7}ﬁ#h"+)}l PR ﬁé‘»ﬁ,}i,}k;}%jﬁ ................................. %E]ﬂ%&#,ﬁék% ,}Ef%ﬁﬁ,% (1723)
Zk R T B KT R A ARG I B PG e EERF,BAKR, AT, %F (1734)
L Tl a7 1 ERE HER MEE, % (1745)
é}b/ﬁkiﬂ“#’lﬁlf«k/@ﬂﬂ MYP gi%j”{/ﬁliéﬁ%jw .................................. %%ﬁg,:ﬂ\fﬁﬁ’é E;,% (1755)
I G X T - RN BEE,H =, 7kE,%E (1762)
F) R TG IATFR — IR TR B d BEHE P I E oo evnrrnrrnnernnerneeneannn M oL, EHAfE (1773)
ii; CrylAb ﬁﬂ CrylAc r%é/a\f&lf] ﬁ}mﬂzﬁiﬁ{%i‘f\ﬂIﬂ:—/fﬁﬁg?ﬁ’kﬁgﬁ’ﬁﬁi%é%%"ﬁ ..............................

....................................................................................... EER K W kI % (1783)
S g o 0k R TG T B Dy W KA AT A GG G oo eeeeemrnne e L, s, B A4 % (1790)
RIEENFEMAER L ARRERR LD R0 E LRy /ER - ERAE, B, 2T, % (1796)
REA B E TEMNRE LB BT EH K BHAE e gl W RIT R, % (1803)
FEE BT A RHER S L3R A MR S T )T A eevnrvnrenrnnennnnnenns %%/&,ﬁiﬁ%,gﬁr_{%,% (1811)
F B R R IR LI AR LA 3N E AL eeeeeneenns W%, FHE, EEA (1820)
RELERABZRALE NOHARL T ZF B E e, TEE,E/NE, & ¥ (1830)
b AR A R SRR R Ak R AR R R AR B s T OEMMEAZE, A 4% (1839)
T KA F R KR LB AN KR TR EN B ceeereeneeneennns XM, R FF, R BRIk, % (1846)
BAGA TAATEE G FIR T R PFERIFAE v MES,EER, K B, F (1854)
a‘fi:&&‘ﬁ%ﬂixf’]‘iﬁ% R%Eé]\@jﬂﬁﬂﬁﬁféﬁ@ﬁgéﬁ%/;u ...................... Eél%,ﬂ:%ﬁi,g&ﬂ(ﬁﬁ,% (1861)
B WINE B B el B o 4 ) F PPNt ZHE . E E RAR,%E (1871)
BRI B A B ERE N E T kR E R BE LR TR I e

....................................................................................... FFER, T R HEHE, % (1880)
LA 6 TR T AL R L MY Fo T A5 A v vveeneemeen et BRAE R, R BN, % (1888)
BRI RN BE LN BB B M evvermeeneeneene e BOYHER,K M, % (1898)
B I UL LA Byt 4 ¥ o B A P AT B BL IR R AR R ST e I BHEWR,ESH, % (1908)
BT ELTFEEELEFEA ARG GAEIE A Y ereeeererereererennn. T, ® 4,FAKE, % (1917)
AT cDNA Lty 2 #GE Rtk fe et R A S R R T RABEA R SRR R LB MR e

....................................................................................... %@%jﬁtu%,ﬁ%m,% (1924)
é[ﬂﬁpgrj-*mﬁu*#%—ém#%}%él}f?ju@]}E]—%— ............................................. j%f’%%%,ii i}k‘"fﬁ%jﬁ&,% (1932)
BT TM 2 BB 0 AT R B AR BARACEL B AT -ovvveeernnrernneen = o, R F,E OE,E (1943)
F T CFD 695 7 oM 28 ] K By R ERIE R L AT wevvevenrrnnenrnnesnnenieninnnnnn, X # 40 0TS BOE R (1951)
Tt 5L5iE
PR AME R BB G LEIR coe ettt e RN E (1960)
R E R
;%:‘}F)‘E_ﬁ‘JJH/Ei\hijﬁiﬂ'?’ﬁ%55%3/%#9575}1#hﬁ%%%ﬁ‘”j(ﬁi#%i%%\%%u ...........................................

....................................................................................... BoOYL, M, AL E (1970)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 # 316 * zh * P = ¥70. 00 # 1510 * 34 % 2012-03

ECEEEEEECEEEEEEEE

HEEW: B EREIEA— XA — YR KL TR — e h R R AR B R RA M EN AL, KLE
ARHEN XA T AE MW BB W AR A — S RIS T, TR B T 584k
HiAC, SRR AT IRIR S T A AR A AT E SR BE A A IR BRI A RRIS R A G B8R A, R ENE 3
T AT G T R R I E R R BRI, FRIEISE R, BAK TR, /MER I, HRIR KR
A BT AR

FERM, BEFEEER LMol K% E-mail; cites. chenjw@ 163. com



5532 B 6 W) S = & il Vol. 32,No. 6
2012 4F3 H ACTA ECOLOGICA SINICA Mar. ,2012

DOI: 10. 5846/stxb201103010249

FEETT RRPE, XV Bk, 2 (A, T8 | 0. =02 J2 DX A3 ] £ S I 2 S A R AE K 75 245 . AR 82441 ,2012,32(6) 1734~ 1744,
Ren Y Q, Chen D Q, Liu S P, Duan X B, Li S J, Wang S, Wang K. Spatio-temporal distribution of fish in the Pengxi River arm of the Three Gorges
reservoir . Acta Ecologica Sinica,2012,32(6) :1734-1744.

ZIRERXERAAENT S HFIERKEFHR

EEF? HRAE NGB BER Fee 2 AT
(1. AR - et Il % DB T o5 P ANRE gy, P K P R R T B K VT = IR ST T, i 430223
2. P EK PR E R BEA LI L S R 0661005 3. BRI REEAK 2R I 430070
4. VEm R ARl R R 400715)

FEE T = X IR £0 2 23 S0 A AR Ak, 2009—2010 4R 1Ak ZE A ZERRZE il Simrad EY60 45 % & Wl Y
F SRR S 28 A0 A R AR AT 3 R A, S5 IR R .3 AT KO A AN B 5 0 38 B K 43 Bk 67..07 )/
1000 m*, 19.66 &/1000m’,17.25 &/1000m® HoR[EZEYT 12 R ERE Ko ma B &2 R (P<0.01, P=0.03) ;4
FNAIEERENAOA —E LR, LT LR OREER TR A% 2R N EE (P=0.05) ; 5 IMaEHEBR A
BEEME2E R (P<0.05) , 1 %A 1 R R 2 2% i T 250 Bk B HE( Diel Vertical Migration, DVM) 51 ;3 /2747 ) F 2
B FRIREE (TS {H) 122 A LB 2 (P<0.01) , Hrf Ak Z 1025 7S e ((-57.0+5.6) dB) , 7 TS {HEAK((-58.6+4.9) dB),
T RIZ 25 SR R 4—6 H O RACTE R 28 SO T APHEMO S 22, 0284 (8] 40 A B AL S K BRI R 0T R | 0 28 %5
KKK AR SKEAK( | r ] <0.2)  FRGKEBERMK(r=-0.5,P<0.05),

SRR IR ; WK PR I 25 3 A 5 KR A

Spatio-temporal distribution of fish in the Pengxi River arm of the Three

Gorges reservoir
REN Yugin'?*, CHEN Daging', LIU Shaoping' , DUAN Xinbin', LI Shijian'**, WANG Sheng*, WANG Ke' "

1 Key Field Scientific Observing and Experimental Station of Fishery Resources and Environment of the Middle and Upper Reaches of the Yangize River of the
Ministry of Agriculture, Yangize River Fisheries Research Institute, Chinese Academy of Fishery Science, Wuhan, 430223, China

2 Beidathe Center Experiment Station, Chinese Academy of Fishery Science, Qinhuangdao 066100, China

3 College of Fisheries, Huazhong Agriculture University, Wuhan 430070, China

4 School of Life Science, Southwest University, Chongging 400715, China

Abstract: The Pengxi River has become an important anabranch of the Three Gorges reservoir following construction of the
Three Gorges Dam. The river has the largest submersed area and the most extensive riparian zone of all of the tributaries to
the reservoir. Changes to the hydrology of the system are expected to affect both the abundance and distribution of fish fauna
and environmental conditions in the Pengxi River. We documented the temporal and spatial distribution of fish in the river
by conducting acoustic surveys, using a split-beam echo-sounder ( Simrad EY60, 200 kHz), in autumn ( October to
November, 2009) , winter ( December 2009 to January 2010) , and spring ( April to May, 2010). During the same period,
we also collected samples of the fish assemblage using gill nets and shrimp pots. The acoustic surveys were typically
completed during the day, although we also surveyed some sections of the river at night during the winter. We estimated fish

density using the echo integral method at three depth strata and in the entire water column several times during each of the
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three seasons. The depth strata were classified as surface (from transducer to 1/3 total depth), mid-depth (1/3 to 2/3
total depth) and bottom (2/3 total depth to the riverbed). We tested for differences in the distribution of fish throughout
the Pengxi River (horizontally, vertically, day and night, and seasonally) using the survey data. Our results suggest there
are significant differences in the spatio-temporal distribution of fish in the impounded section of Pengxi River. For example,
the horizontal distribution of fish density was not homogeneous, and varied significantly among seasons within the surface
(P<0.01) and mid-depth (P=0.03) water strata, but not among seasons within entire water column (P=0.70). The
highest density of fishes was found at the confluence of the Pengxi River arm and the main body of the impoundment. The
maximum density was 67. 07, 19. 66, and 17.25 ind. /1000 m’ in autumn, winter, and spring, respectively. Within
seasons, fish density varied vertically between the surface and bottom strata in winter (P=0.05), but not among other
depth strata or seasons (0.15<P=<0.89). Fish density varied significantly between day and night (P<0.05) mainly due
to diel vertical migration of the fish. The target strength (T'S) of the fish varied significantly among seasons ( P<0.01),
with TS highest in autumn (=57.0+5.6)dB and lowest ( =58.6+4.9)dB in spring, possibly due to recruitment of juvenile
fish. Catch statistics suggest the assemblage was dominated by small fish in all three seasons, which is consistent with the
size estimated from the regression equation between mean target strength and length. Furthermore, a large number of fry
(body length; 10—15 c¢m) were released prior to the survey in the spring, likely contributing to the low TS during the
subsequent survey. The distribution of fish was not correlated to the depth of water in autumn and winter ( | r | <0.2),
but was moderately and negatively correlated to depth in spring (r=-0.5,P<0.05). However, the pattern of vertical
distribution suggests fish were selecting certain depths. In autumn and winter, the fish were most dense between 22—49 m
and 22—44 m, respectively. In contrast, the majority of fish selected depths between 10—40 m in spring. We hypothesize

that a number of ecological factors affect the behavior and distribution of fish in this area.

Key Words: the Pengxi River; Three Gorges Reservoir; temporal and spatial distribution; hydroacoustics
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2.2 MRS RHE
2.2.1 K5 K ZT kAR Ak

3 ASFATGRI KT AT B A AP (8 3) o BREE AR BRI B O (2. 20+10. 07)
F2/1000m’ ; & 2245 KL BATE Yt 5 B (1. 84 +3.89) J2/1000m’ ; 52545 SR bE B It 5 - 34 10 2K %5 B hy
(3.2224.50) F&/1000m’ , o2& T] fh {25 45 XS Ar e 2 AR Ak, Bk S BRI O i B ol % 48 %
HEikE T 67.07 JB/1000m’ ; &7, A 1021 R ALL 5 BH ) b S o 48 B e s 81 T
19.66 F&/1000m’ ; 77 , /&5 BH - 8 Fa 3F 5 o 2% 45, % =138 17. 25 J2/1000m’ , H 2 B AN 7K 2 a1 2K F- 41
M3 NENZRERARE(F=0.37,P=0.70)

MIARNFIKZ G5 R, LRI/ 40 3 AR Z A W B E 22 5 (F=12.63,P<0.01) , H i gk
% &% PR EHES FEAWNBEEEF(P<0.01,P<0.01), FEMEH 0 0HE B EEZER(F=3.81,
P=0.03) , K FE5ERHEaR 0 AAEWNEEEZER (P<0.01), IKZAFKFEHMEEREEES
(F=1.24,P=0.30),

K e WKS
I IR T4 RO
ELEN BLEN EOEn
AL RS RAR GRIR S MR AR
A N L FEE L iR FRE iy
) R EHM ) WRT ZRM R 1!
BER BER N AR
Sl =7 =T
ind./1000m3 ind./1000m>3 wRE | ind./1000m3
P 7:20.00 waR P & 20.00 P 7:20.00 o
5 0 f£: 0 fi%:0
20094EFk % 200944 % 20104E 5%
MIL4 WAL SRILEL

B3 BEAIAEXBERZEES
Fig.3 Distribution of fish density in the Pengxi River
B AR AR R X Sk

2.2.2 SR H M TR

BRI R A IS KB A S — R, R & FRaRBEERT L)Z,
HARRION T 2B > h 2058 > DRa%E, FEMTRaREE K FE T EaREE
KT 2 b FEAEREHEAR, BELRN0.96, TEMFEARREILRK(EK2) ., £ KK
TR BN BEKZARFEERADE P EIEFEN0.15<P<0.89; X FHREE LZMPE,
HEM T EERARE(P=0.11,P=0.37), FEMTF)EZERENEE(P<0.05),

2.2.3 (BERTTERFHE(DVM)

BT S — A REFILBRA TR SRS (E 4) . ARZILEAaE SR #bi i b5
AAEKIZ T T M G BRGEE R , INIET 4 e DUE 1, SR AR T T 38 AN IK 2, 20—50 m 7K 2 h A i ok %
%o it R, A RIZ L BOF M2 % B2 (0. 18 +0. 12) 1~/1000m*, ZZfL 5 [ 2 0. 02—0. 44 &/
1000m” ; M % VT B 25 -3 3k (4. 35+6.27) J&/1000m* , 284K 7 [l K 0. 43—19. 66 J£/1000m’ , Ji 2 B
R 7 225001 (ANOVA) Z5 R R K5 AR b E PE 2 5% (F=4.42,P<0.05) , 5 2% FE W i & T 1

http ; //www. ecologica. cn



1740 A E = 324

K(ES) A RAB RN 24 £, ZILE F R & BRIT 3 2RO (6133) 2, B4k Dy 22—
126 J& ; B0 25 BT T3 0 2 AR (310267 ) 8 , AR IS 93—986 B, WS4 RAF B IT A 45K
HEFTEA TR 27 255307 , S5 R | 1 R R 5 M £ AN AR B8 3 A AE A AR 0 25 57 (F =848 ,P=0.009) , % Hf
ARG L T AR (ES) , A= AR AEEERER S 5,

R2 3INEVEAR TREELTE RESHWF

Table 2 T-test amoung the fish densities of surface, middle and bottom layers in three seasons

E K2 FHE /M RME T
Season Water layer /(%/IOOOm?) /( %/1000@3) /( %/1000@3) P Aw./rage '
Average density Min. density Max . density density ratio
2009 4EFKZE L2 0.26+0. 82 0.00 3.64 0.15 3.54
Autumn of 2009 iz 0.92+1.93 8.52 0.00
L2 0.26+0. 82 0.00 3.64 0.21 20.50
Tz 5.33+18.58 0.03 87.99
iz 0.92+1.93 0.00 8.52 0.28 5.79
Tz 5.33+18.58 0.03 87.99
8= 0.62+1.65 0.00 7.49 0.11 3.31
2009 4E4Z 2 2.05+3.78 0.07 18.40
Winter of 2009 F2 0.62+1.65 7.49 0.00 0.05 5.71
TZ 3.54+6.65 0.04 37.09
iz 2.05+3.78 0.07 18.40 0.37 1.73
TEZ 3.54+6.65 37.09 0.04
2 3.97+4.21 0.00 11.97 0.89 0.96
2010 FFHZ iz 3.80+3.76 0.01 11.85
Spring of 2010 )2 3.97+4.21 0.00 11.97 0.32 6.66
T2 26.44+78.51 0.12 375.85
Uz 3.80+3.76 0.01 11.85 0.31 6.96
T2 26.44+78.51 0.12 375.85
Sv 20log | | Sv 20log
IzodB . I ~20dB
20 ; 20 s : S s s - [ "
3 3 R L TP 4 5 SRR S
-65dB -65dB

B4 IBLEHEARFFIREEERRNERKE
Fig.4 Echogram of day and night about fish in the section between Shuangjiang Wharf and Huangshidailizi
2.3 oA HKIRIIER
BRI KB N , FAZR K IR R 4. 85—70. 30 m, F347K I (40.50+11. 16) m; & Z=/K IR F 20. 93—
70. 80 m, F-HJ7KTR (45.88£13.66) m; FHR/KIELE 7.90—54. 18 m, V347K (39.83+11.26) m,
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Fig. 5 Distribution diagram of day and night about fish in the section between Shuangjiang Wharf and Huangshidailizi

Xof f 2 PR IR | PR IR BE A SCME AT i Bk TR A FR S VLB 29 8 38 5K IR L HAR TR BE AN A G
(r]<0.2); BESILEMAIEE S5KE BIREEHZPENMHEE(P<0.05,r<-0.5);3 MFEH&ILE
IR H AR R EE Y 52 3 BE IEAH G (P<0.01,r>0.8) , Bk 12 2R HIE S BARTRE 29 B A 5E (P<
0.05,r<-0.5) , ZZFMEZELZ HEOIFEYS HVRRERICE AL (-0.4<r<-0.3) ,3 METWT
R0 S HARREAMIE( | r] <0.3), fa2Rzs im0 5K E 56 RIA S T 1 E A0 K, v] W%k
I8 P9 A S T B A R KR — 2 B R, A B R K Gl 22—49 m &KLl 22—44 m B F KR
JE I 10—40 m W7K)Z M SN F B M REIX,

3 ANFETTR I 0 B A 5 R A (7 25/ 3 ME) YK T 1 AR A M TR R o A A A Rl o pafE 3
AT BRI 10 28 R B A
3 iFig
3.1 FEERERINGE R S AR b

KF-30 dB 155 AT REZTIR I A 3k K 2e sl KBt iR, Geitorbr o 3 A~ KF-30dB 1915
SAER A 0 BRSS9 0.32% 0. 17% ,0.06% , BL A5 5 & KA fa (R (5 5 38 &K h 22 ) 75 B2 ik — 2 o i
UE (AXT a8 B B AR AT AR Sl e, 3 2 BARSRE R BAE P fE-63—-50 dB Z[A], ¥ i 5] T
70% L b, i T2 7S EH5 R AXTBOEASE S0 Bl 3 AT LIk N o £ R TR g
BoRFEUERE EHn)E et b/ N a2 2010 452 o I E R AR A2 10—15 om £ 4
FUAE f0 G 225.8 JiRE ., PR UL AT DASE BT H 3 A4S 2345 8 R 900 3 4R o DA /NI A 2Ok T2 55K R S I

I\
H o

TR X f A e Bt i B AR 2 SRR e A I A AR AT 8RS bR B (B R AT 40 E , Bk
AL HAESH TS H SR KA A SRR AT EEMERKIERE, Wm0 ik
AR E B a8 R B AT R, e &k BUAR i K VT BT B R A R A 4 i 2 18 A TS =
22.9logL—84. 5dB #5535 T A KIARKIEF A 10. 6—21.5 cm, R YA AR FE R B Hi @Ik
KGR, (FJE RS RS B8 MY TS (B S HNL, B xR 8 S E R T 7S Hira L8, K
I, AR SR Foote #1380 S 28 36 20 20k SRR A 2 S 8 40 28 A (R BRI R B2 A0 2 - I (R4 Al 45
EAS TR G HE , EEFEPURERGE A S8 R KRR N MRS A 2 LUK Foote $2 Hi 1 4250
ARG GBI M Rk B 5 AR R E A itk — e,
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Hiri A A e AR50, E A FERES S EFEERREA B EEZES  HXHRER,
TS (R AR IRK A RAE K P B AU AR R 2 D60 ik 5t A o 2 Dt RS, TR
KA B SRR U R 5, R R o B4, R A AS LT BE S 8L TS TR,
T3 AN ZE PRI T L T SO £ P, AR £ 5 AR X G X R IR R R A TS (AR A RN RN 2
— o W TEEN AR I AR — ANBEEARAG T 3 —Fh o i BRI
3.2 RIS oA 25 oA

M5 22 W f0 28Rt 25 A 25 5 5K IR R KR KR TR A W A O

BN B T 7 A £ g X o =@ =1 1 e R 21 IS N =11 R R B B B N I = I - ek =1 1 B
TN R 0 A 8 AR R ON A0 2R AR DRI IR, T 8 R 2 0 2 5 A 2 ) YR AT A DX 3T 1 FF 9 3
ADE GG ORI = LB AR 2 AR, TR B 1T & W 0 ke 5 [R] B g BH S350 25
BIKIAIA ST BRI Ty KA K AR ] B PRI A i =, AH N Fa e VT B LA 4 |

3 ANFEITHBAE LT, K RS IR M LK S R Zm, 4—6 H I N KT b i £ 26 5
AT AR 22 0 W ) I A 1R A SO T B BRI B 5 53 A, BREE R T A B, g oK R T T AR R
INAE, 2 i A R 0 285 SN F KR E B R R B TR A0 iy R M e,
FARMET R IIRL, 40,4 AW S AR i t R R a R TS KA aRHENREZ—,
{H 2010 4545 40 2855 B 1L 2007 A7 FEVTF- 2617 BRI 0 75 2 40 28 2 BE ARG, T B i T /K 5 77 Ui 2 0 S5 R 85 TR 1
A R, BR R R TR R AT,

AT S BRAB ST 50 A R K IR — s ik e, S EERAETE TLK 2 U LKOKIRTE R,
PAIZKIR AT B AR RK 2 R 2 R NIRN Z —, 546, Kk E KA FRZKEMRTHIRZEKRR , mpf
FERERAE PRS0 G2k A& Z2 2S5 KV AT 57K IR M AT AR R R, Bk A 2R SR I 4 ml g
PR AR RS A KA K, SRR e s . R BLR nT AR IRt W F= 0 A 3¢, i T4 i
KR WS ARRHEBR , F 5 | BRI ME A K, HBAKIZ M 2% I 10 20 A 5K IR S
FEAR S, 5 PH 2 08 ARV T B R AR XS A, i fa i 2 AR Hp AE T B,

BRHAZS R SR, R aIOE IR & T A RAREE, XEARERTHREZA(DVM) 5P, |
KA BAEKIR ASBE L R 2855 e a2 & IR 2K IR L2 T BT N, NS e
I EA —ERE X, BOCERIKR 2B a2 (BFERMIR)Z 028 FIE S IR)Z 0L i 1 2R 7E R
)] ABE R, 7 AR BRI A R0 1 8 L R 22, B 2 B v T R s 7 i ilAE A 5 1Y
WA T S50 RV BRI SO B hT

TR SR 5 AL GE W A R i PP AL O A L, B PR A R AR AE W BRI R RS i B S L
AT B AR — R L PO A Ry — B A R IR A SE AR, A ST e KT TR B R SRR A
GFBF AT, AR T A PRSI ) A TPl s iR 22 . AT B I 5 R T H X AETE, BRI T 2 Hr i
%, AEOREEETKE AFa5E BN Z—2 4 AW = HEHAT T 5 BORE 8, IS5 it
FETANEH KPS 2R Ay 38 B 5O W I PPA, T Bt 2 — | RO AT IS 2 B R AR Ak | AT A R0 1Ak 1 A ik
TR,

3.3 MR PEIL

ABFSE R BRI R 5 A RN — | R AR TR AR IR R 5 R W AT AL | BH ISRV, = FH
NPV N AR a2 U & S W= i 8 7/BE 1 (10 W T [ s 7 @ R = N 12 L N 73] A T N = S S 1 o =9 O ) 1
558 PRI A YAk K ARl s ST TRV B i S AR 9
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