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The Mongolian Gerbils Meta-population in Habitat
Fragmentation in Alxa Desert: A Field Verification Study
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Abstract: Recently, Influence of human activities and natural disturbances the habitat of Alxa desert in Inner
Mongolia was fragmentized, it was lead to the discontinuous distribution of Mongolian Gerbils ( Meriones
unguiculatus) between habitat patches which might be exist a local population in each one. The precondition of

metapopulation establishing was that local population was patchy distribution in discrete habitats. Population
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dynamics of Mongolian Gerbils were investigated by mark-and-recapture method from 2002 to 2012. This study
was conducted in four different habitat patches by different use patterns including a prohibited-grazing site, a
rotational -grazing site, an over-grazing site and a farmland. The population spatial structure of Mongolian gerbil
was tested whether it had the function of a classical metapopulation, respectively, analysis the population
dynamics of Mongolian gerbil, calculation the risk of extinction of local population, Spearman correlations used
for determines the degree of population spatial synchrony, and the population turnover rate was evaluated for the
dispersal ability of Mongolian gerbil. The results showed that: first, this region was suitable habitats for
Mongolian gerbils and the different habitat patches can be occupied by local population, and it was captured two
to seven times in eleven years. Second, all the local population had a risk of extinction, and rate of extinction
reached 1. 000 O in prohibited-grazing site and rotational-grazing site was higher, the lowest rate of extinction in
farmland which was 0. 333 4. In the 2008, the largest local population had 26 individuals per hectare in over-
grazing site, however, it also suffered from extinction in the 2010. Third, the habitat patches was not too
isolated to prevent recolonization of the local population. The Mongolian Gerbils had strong ability of dispersal
which the population turnover rate more than 50.0% at most month and especially it reached 100.0% was
much more month. Fourth, there was significant positive correlation between rotational-grazing site and
prohibited-grazing site in the population density of Mongolian gerbil (P <0.05), but between the others habitat
patches had no significant correlation( P >0.05). The Mongolian gerbils population fulfills exceptionally well
the four conditions of regional persistence of a species as a classical metapopulation in Alxa desert which has a
potential value in small mammal metapopulation research.

Key words: Gerbil  ( Meriones  unguiculatus );  Meta-population;  Turnover

Mongolian rate;

Asynchronous ; Desert
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VAR BTS2 T B A s BN 5
e, P 552 oty B s 38 37 S AR AL R T ™
FE A 58 5 T oy RS2 A DX S P, TR R T
BIX MUK S X RN X A AN ] A 35 2 A
R B Ak AT S B e, K YD R ( Meriones
unguiculatus ) |2 53 A FE N 5% W30 R0 PG &8, J&
WET AR R FENFEFRZ — (B
1960) , {HL iy ~F* 3 4F- >f By i 38 375 152 X A= 455 199
AL, BT YD BRAEAS [R5 B i) 8 A 342 22
O3 . AR e P Rl R R R R SC R |
MRS A SR G SR, REUES RGR
1. (Kareiva et al. 1995) . A[FIAEEBEHEA A
[ () AN A A P 5, T T P 25 30007, B
2 BR A A AR LE H TR B R ( Laurance et al.
2002) , A B TR TR /DS | B 5 B R A B
Heon  FEI RS /N | 3 S BEAE RN st AL R A T
FERY AT REPERE I, R AR (9 35t 1% 2 ARk 52 i)
YR AT AL T 77 (Couvet 2002) , A3
SR Sh AR K 5 RSEGh A4 )
IR ANAE YA B RIZU AR A, TS B0 23000

(Malcom 1994) , TR Z2 A=W K 4t ik P i 4 i
WF ISP (1) W R ST R ; (2) 225y
AT HRIRE 7> BURBELCRAIRE ; (3) TEH A B R
G KAy (4) BEAFhRE R K4 (5 52045
2004) . BEIHG, A= SRR AL S5 W e o3 AT R B 2 Y
M 17 AF 9 2 8 kg A 25 2 R AP A W) o e
el BRI ATV A58 93k 2 — ( Dami et al. 2012,
Spinozzi et al. 2012)

o T Wi A= SR BE AL L, A= A7 T/
S5 1 Wb A AR B AT AR g 1 K A XU (R E 42
85 2003) o TS ARTESE SR (] (9 57 BLAE AT, )R]
RETE S L T 2 4 (1% 2 b S5 B b o7 At v Ak
BORNEE (13 B2 2004 ) . AR 55 A B R AL 1 iR
ARSI AT BRI U S B 7 S UA A7 (Li et al.
2001) ,£E & FhERE & IE 2 F Rk — A i 97
BRI R TE — R A K 4 5 E S 25 )
T, RIS RS SRRy 25 AR
B IREEIE SR IRTE—E M DN, i T AR
1 CERRE R, O —E D REIR &R (— & FEE
B RS ) Y JRs 3 Fh 3 2H Bl A 46 B 1K ( Levins
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1969) . SEAFHEHELS R .0 EAUE IR K4
AVE A (IR TR 25 ) S AL A 2 ™ s 2 S
2 AL FRE (Fronhofer et al. 2012) , 1A
(1) 2 WA B AN S AR TIEHE 7E 55 S B AT
Z, R AR A G g BB S R RE R S A
(Driscoll et al. 2010) , #5 W] A2 AR 5 Tt
ok 2 PR R I ( Melitaea cinxia) , 3X L 21X
A7 (B 09 617 (Hanski et al. 1994) . HoAth Bl
REAE O & B S R RE LA B i, ingEw
FIEWE ( Boloria aquilonaris ) , 75— 5 0 H H
A TR AR PS5 1 e o — A s b
100. 0% % #& ( Baguette 2004 ) . Pk Kz 26 Ui B 4
( Ochotona princeps ) ,f#i H1 7 $ia 4% Ja) 45 5 £ s Fh
TEVE MR G RN, RERSTERTRL iz F 58 2 A [
BB (23 [R]AE G BY K 45 ) Sk #4735 81 ( Clinchy
et al. 2002) , P, FIE Ay 20 S 5 FPRE LS 4
TE A 2R o L F 2 76 A B9 ( Fronhofer et al.
2012) . XWIESE H A58 R RO T b RS A
BRI S BB R R T A1 S5 35 A 5 41 4
Rz IS

LA PPN F R MR 2 E , I Hanski 55
(1995 ) 4 Hi A5 I A B 1) 2% A Ay 268 MLAR 5 ol
DU Z5 . (1) A6 I, b 0 B S 415 Jmy Bl 5 7 e
T (2) B Jay SORD A 35 BAT K 2 UK, A
ARG B —FPRER A ORI S, (3) 4B
B YA T 3ok T B 5 1T BELAS: Sy SR R f) T
o (4) RN RESh AR Dl B A R R
FEANTT BB A I 2 A K e, AR X S 25 1, 22
LG FPRESS F BENS B 5 At 23 ) 25 A P
ARG 3, AR 50 PR BESR AL AR
@T%é‘ﬁ‘ﬁi( Harrison 1991), T FR#S,
Elmhagen 55 (2001 ) % S8 & Fi i s 2578 /N
FLhWr b fUEs , E A R B FL sy Th AR A 32
o Olivier 45 (2009) Xf 1991 ~2007 44 k4
B RVEERAT I SCHRIEAT T 0 M, AR SR it
S5 FIRE bR E 1 24 R /N LB, 53 00 S bR
1 B ( Philander opossum ) | 3& YN R4 ( Ochotona
princeps ) 2B 3 B ( Cynomys ludovicianus) 2
H B ( Microtus agrestis ) Fl |7 & J§ KL ( Neofiber
alleni) , PRI, /N FL B W) AR 642 2 Tk e L3k 2%

1 AITRID B[R S — A R /N B /N i 2L 50
Y, ASCUAK N BRI A SR X 42, 43 b
2002 ~2012 4F 11 4F (i) i FhBE S A B2 23 [alA% )
1z FH_E AR TR 560 B 37 36 32 75 XKy BRURf AR
23 [ 25 F e A5 oA e B SRR DB, X181
A FIHFEIS AT SR AL 78 3 0SB PR E

1 B XS IR ST 7 i

1.1 HREEABR BT RSB
AL 70 T T VA S S B X My AL B O AR 48
104°10" ~ 105°30", L4 37°24" ~ 38°25'  Hu kb
[ YD AR Sk, i Hb DX 9 R Hb 2SR 2 LAY 1Yy
TP TEE AR IR B, 4 H B 7 G AR Al
YMRTE = FEUURA AR A
AR CEHEAR INERFNEHEA D, ERHEY)
DI £ M0 Bl ( Tamaricaceae ). %2 2Z F}
( Zygophyllaceae ) F1ZEF} ( Chenopodiaceae ) ¥ Fi
NE, HIBERAY, Eke W 55 JEAH R,
UG A ML TR ) g SRR i R A, & R T
f, BRI e RO 22 K, B i e IR AT
-36°C It 42°C . AFPHEIRIR 8 ~ 10°C,
T 156 d, AFFEKEE 63 ~288 mm, HFEK
WA ), FEAEPLET ~9 Ay, FEEE
3000 ~4 700 mm,, FSAEREE A 1L
55, LA B, R A PLTE B L0% ~
1.5% , & 2Ryl iEtEdh

TEJFAE AR S AR AR — BRI B0, HKH
P DO LA T 7 R AN ] R4 4 B[R]
AU Y B0 AR BT B HAE D URERE DX A X A AR
PRI

@ BEMOX AL 206. 6 hm? , 78 A b 5k
fili b, B 1997 4214 Bl 0 25 4, A8 g LA ) i 4
PSS ( Oxytropis aciphylla)) F1 Y0 % ( Artemisia
sphaerocephala ) } 3=, J R Fa 85 X L
( Caragana brachypoda ) . 41 ¥ ( Reaumuria
songarica) F1M & ( Artemisia ordosica ) %5 /N HE
A, AL WL ( Corispermum mongolicum ) | V9
K ( Agriophyllum  pungens ) Fl K B2 1
( Cleistogenes squarrosa) "~ ., 11 4 H 55 VK 22
( Bassia dasyphylla) %—4F 400, A 9% 55 48
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=, 823.0% ,

@ $eH X, AL 173. 3 hm? 1995 4ETF 7%
SRR e i A T 5 =2, B 4 ok 3 A X AR
50 ~60 HUSAEF, B DRI TR 1.5 A
3ANXECE, FE R LALURDEERE LR Ry R
B9 )L I ( Nitraria ssp. ) 185 T ( Sarcozygium
xanthoxylon ) % 2 - A /INEER | BEASAE W) LIRS [
FHL F5VKEE  F 5 ( Pennisetum centrasiaticum ) Fl
25 4 1/ ( Plantago lessingii ) "N F, i #% i
F19.7%

@ X, WAL 146. 6 hm® , ¥ LR, 1
550 ~620 H A, e R H R 2 F 0. 63 ~
1.07 HAER/hm® I X CBCR B 3. 75 ~
4.23 HEHA/hm’ , FEBEDAZDRD R, fEAE A
FiE 0 e B R XY L AN 5 95 2E ( Ceratoides
latens) 5 % 47 MK, B DL 0 A T
( Cynanchum komarovii ) F1 3% B¢ ¥ ( Peganum
harmala) Z5- 409 0 £ A A BT SE
AR A A RERLAIR, O 16. 4%

@ JFE X, A 180.0 hm?, 1994 4EJF B,
FEBYE 3 2 AN TR AR B9 42 #2 ( Haloxylon ammo-
dendron) 2 3, P A LI ER G LA /NEA, FE
RIS BE (Artemisia dubia) 55 VK3E R0 42
HTAE— LR A £ A T 3A 23.5%
1.2 WHARFZE
1.2.1 Wik shis & Jrik 2002 ~ 2012 4,
IR 4 BRI TSR AR BT R A R 2 A4S
[ A AR AR B, TR 1.0 hm? | SR A AR R
HAE . B4R 4 ~ 10 H B9 A W13 T E SR A H
FE B FEHLAG I 56 ANIE 8, B x ATHE
15.0 m x15.0 m, & FUEWNHCE —PARE, L
Bij (R R AMARTE T e D S AR 1Y 74
A B B 4 ~ 10 H B AW, 8 1 PRIEERE
] et A AR L ] — KA 5 [6] — RO,
A B 4 AR B8 00 ~9: 00 i
AR 17: 00 ~ 18 00 Hf & £ — e HE . K
Z=7 HHF8 A, NP5 (bR, A
Ja R RE, B A HTJE (RARIITAE 2011) Xt
D BRUR T 8Y Bk 09 J7 sCEAT AR, 2007 1k 1
U SAT, B NI WG T sh ST £k

FHZ 5 2 (BB AE 2012, BRT-ALAF 2013), i
SRR R I M AR EHEIR I B A
RALE PR R JEH B

1.2.2 ZitJnk  FEbs B R RAE
$£ H 777 (the calendar of capture method ) fiti i1
B — U5 Al 3 A0 RE 1Y B /N A7 3 2L (- minimum
number of animal known to be alive, MNA) , i1
SRR 2 A M AR /N TR B M A
iz AR R EE B (H/hm? ) o P8 o 48T
2 A b A AR SR/ INE I B YL, VR i
AERRD BRI . AR 2002 ~ 2012 4F R[] Az B
BEHerp VD B AR A 0, 25 4F B2 R
B — BRE T rh e 47l R 3R B BRI OV B
di I R 2 W R B B S TR

iz Clark 55(1994) 8977 1 A KA SR A
THA LA ) 5 IR AT AR R X5 4 A 1) 2K 4 %%
(extinction rate ) Fl 5 ¥& K ( colonization rate ) #F
ARG 5 s T VD B ORI e 1 K 48
NG AR LU PP Al AN ] A= 855 R B A< TP B
TR 110 s IR R 2K 45 s o o Sl 1 AT B
T EAEWT ST iz Y R AFAE RN A AE I 8]
GRS 2 0 4l 3 H b A R SO TE
i S A U 1A) R A2 KA A3 T ) A A
AFELERIAEAE W 5 4, P IA R 2 5 41 %€ (Lima
et al. 1996)

P RN TE VA B B YR AELE A KRR W) Fp
AFEAE, L AN A AT 4 B 6. PP
PA AA FIl AP, AP 45 R BB & o 5500, i
PA BIRE K41, (0 PP [ IR K4 4K
A o SRR TE R FE R R A R B b, T
A BREAE K e b PP RS, 3R AT 75 22 X
AR A FITH ML 6, T 2 HE A< S 45 AH [+]
Tl ] B v E T R AT 1R 22 BT AR BE Y
RKYGMER, WA A =N,/ (Ny +Nyy), 8=
Npn/ (Npy + Ny ), A s AR, 6 &
IRTH RS N, 278 2 Z2 A A 1 [R] it MO A
TERNFEAE W e e A R, N, RR Y Rl i%
BERNAFAER B R, N, 7R T S A 4
[ MAFAE BN I A A B N,
TR E LA AR R 0B
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H T 3CHE BB A 2L Clark 45 (1994)
2 T 3 FPREAR A SR AT R AR (B 1) . 8 A
A REE DB th A B, IR e 38 e 3R
KMp=8/(1-1), Hp 0spu<1,0<sA<1,
HARXS=pu(1 -M)AIHO<s<(1-2A),HIL
2R 0 Nl W O G Y b 4T 7 D O B -9
L Clark 55 (1994 ) 42 A SEIH R A FIK 4
MR B AL u=1,A=(Npy +Ny)/
SN, SN & A BV R AR

P e

Paths Probabilities

A
S

p

P (1-4)

)

an—""
\

P W
I-

P

(1=20)

o=u(1-2)
1=0/(1-7%)

E1 #FXPEHERTHFESESEE KR
EH DR A K EEE (Rosenzweig et al. 1994)
Fig.1 The Markov pathways that lead to a second
census from a presence during one census
(Rosenzweig et al. 1994)

Erh P AT A BB Y FIAETE, A RARUIF AT 0 R

TRRAMER N Fos S 8 RRTH MR,
Symbolizing presence of species in the census with a P and
absence with an A, the probability of colonization is A, that of

extinction is u, the probability of a disappearance is d.

1z P 25 B2 72 3y a3 1 Spearman Fk AH
K Z 0K B A Bh A B 25 TRl R 25, 43 3 DL 4%
AEAN[R) A S5 B e v (4 R R %% B2 A4 Spearman
FRAH R A BB G AR . QRS ] A= S5 RE B
9 B 2 () 52 dd 25 TERH G, U0 B 3k 7 1 o
HA 2 8] [6) 20 1, 25 ) oy 2 6] [6) 22 3h 25
Spearman AR X R R TAESEG R, EIFA
FERBHE AR AT A ( EHRAE 2004 )

ABFFEH, KD B A 53 ) 31 78 AN
() A= 35 50 B[R] 9 15, FR AT 3z FH AN RE i JR 5 %2
(turnover rate ) X H:A4" # g 1 #E 47 VAL FhEE

A JE) Bt S 48 R A AR B i AR A A L 3R
T DL 2 20 Fl 5 8] 5 SR 47 T 40
(Briner et al. 2007) .0, = NL’ b, 0 2
(1)
JEFG R R AP REO By & T B[] P A
FRAFAE BT AR A BB, N R AR
A BRI G BT AR R AL BRI TE SAS
9.2 Fll Excel 2003 Hffr#E17

2 75 R

S3HT 2002 ~ 2012 4F A [H] A 35 B He v KT
U0 R ARG B0, A [) A= S B o 4l 5 DA E AR
—E S FFRIX Y S 7 o ma X f
WCDCRIARHCIX 11 4F [B) 3 gk 4l 2 1k, 2008
AF 4 PP AR SR B B B 4l T 2002 4N
2005 ~2007 4F 4 Fofr A= 35 50 B 34 R 9 IOV B
(R 1),

F1 AEEEHRRKNGSRAEE SENS
Table 1 The dynamics of patches occupied by Meriones
unguiculatus population in different habitat patches

H: 3% Habitat

R FFRIX X X ARHIX
Year Farmland Over grazing Rotational ~ Prohibited
area area grazing area grazing area

2002 0 0 0 0
2003 1 0 0 0
2004 1 0 0 0
2005 0 0 0 0
2006 0 0 0 0
2007 0 0 0 0
2008 1 1 1 1
2009 1 1 0 0
2010 1 0 0 0
2011 1 0 0 0
2012 1 0 1 1

1 FRIRBEH 5 45 50 FORBEHZS A,
1 the patch were occupied; O the patch was unoccupied.
A AN ) A 58 BB v A T BRI AT o 4 3
B, TR [ AR B e b R OTCVD BRI R 1) K 448
R AR DRI S X ROV BRI
FLAT 8 1 ) R 48 AU, K 48 %6 3K 5] 1. 000 054
WX R Z, KA A 0. 571 45 FF B XK 28 KU
HAXF /N, KA 2R K 0. 333 4, FF R X KN
PR R Az K 46 Jm EE g R P RE RS , i By
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0.500 O, 17 #hc X % 4 DX RN A% 44 X o 4 ] fig
PERA, o5 5 % 430 A 0. 125 0,0.200 0 Al
0.200 0(£2),

2002 ~ 2012 A [\ A= B B B v IO B
R 285 B AR PR s 0K, FF B X 2002 4EF
2005 ~ 2007 4= JCH 3K, o 4 X R AL AE 2008
AEF 2009 AR ARACTUD B, S84 X NS L IX AL
#2008 412012 AR AR KOMEP L, Horh 2008
AE I R XA TS BRI E A 5 30 TR o 225 2
K, 26 H/hm? (F2) , ANEASESESR A
JIID BRI AR 2 AR Sl A — 8 22 5, (%8

R2 TREEBRKGY

AL DX RIS AL DX K T BRI R 2 8 38 3 1A G
(P <0.05) ,Fift BAT 5 m 0 28 (] [F 20 M s 2
HoAth A= B3 B e (B AH G HE S R B35 (P >0.05)
FIESh SRR S HESH(R3),

T J i 30 RN AR B5 i 1 728 A0 R
HE A 2 AR B e e (B SR I
FRHE B AR LU B s, AN FZEBS B PR
JIVD BR PR JR e R AR Ve, R 43 440 1 JH
EEARIE 50. 0% D b X R BRI 5L
B KA TR, bR 2012 4EAYHF B IX LAAE,
HAR B BEHAE T —4F B Fh R 4 B 507, A

BHRERMGRERITETE

Table 2 The calculation process of extinction and colonization rates of Meriones unguiculatus

population in different habitat patches

H:3% Habitat

T T I R S
Farmland area Over grazing area Rotational grazing area  Prohibited grazing area

Npp 5.000 0 1.000 0 0.000 0 0.000 0

2SI Npy 1.000 0 1.000 0 1.000 O 1.000 0
The number of transition types Nyp 2.000 0 1.000 0 2.000 0 2.000 0
Naa 2.000 0 7.000 0 7.000 0 7.000 0

HIEMEZ Colonization rates A 0.500 0 0.1250 0.200 0 0.200 0
W RHE3R Disappearance rates 8 0.166 7 0.500 0 1.000 O 1.000 O
KAMEF Extinction rates © 0.333 4 0.571 4 1.000 0 1.000 0

20 HEE JfEBXFarmland area

bz i3 X Over grazing area
# X Rotational grazing area
[ #4XProhibited grazing area

0L ‘ 1 I 1 1

=) wn
T T

Fh#EFE Population density (ind/hm?)
”
T

N\

1

2002 2003 2004 2005 2006

2007
#E Year

2008 2009 2010 2011 2012

B2 2002 ~2012 F£RJGHRAEEEE
Fig.2 The population density of Meriones unguiculatus from 2002 to 2012
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x3 FAEEEBHICIUD RMEREHRXREER
Table 3 The correlation coefficient matrix for
population density of Meriones unguiculatus in
different habitat patches

H: 5% Habitat
. o A IX X
Farmland V(,:r ota I,Und
grazing grazing
area
area area
X Over grazing area 0.166 4
FEHIX 0.2358  0.5000
Rotational grazing area
ERHIX 0.2683  0.4422 0.9950*

Prohibited grazing area

* N EMAE 0. 05 K,

# significant correlation level is P <0. 05.

TR 5584 100. 0% , RIS, 4541 B P9 R IRE JL
RIGRIN BT RS, FFRX A (n =
24) 13 A BRI 9 BhORE ] 5% R S 100. 0%
20 /N4 BRI A R R SR A% %2 R 50. 0% DA |, i
X7 AU (0= 9) B9 RE JR 56 R 7E
50. 0% L L=, FEHCX v A 4 BRI 0 R S e
FITE 50.0% LA L, 1 A5 50X R, ¥R
100.0% (K 3)

3 9 ®
HOBCR TR S R G E R A TR

o FFBK

Farmland area

o K

100 0 Ges

50

FhEEE ¥R Population turnover rate (%)

Over grazing area

B —, HCHGE I F A A R B R )
A8 (ERIE A5 2006 ) , B0 T E M K 43 &R
Hofth A 3878 32 S A i 23 o A b B S e (Rl
ARAE 2002) , i 75 DX PN 0 UE A L R A
B A B 25 kA R R ((Collins et al.
2006) , BATH 38 57 B X OE & i T A2 RO T R
N TR 8RR TR X X
A DX BS SA DX 25 R ) ) O =X A S L B e
KN BRA A B RS0 B TA SRR
T 1 b DA T I ol B e il 485 4, 2 B ol e Ak £l
S A R B RO 2NV B B B,
BN AT REAEAE — A Ry SRR B ( OBk A 7 Fi R
WRPHEE) . B AR A ST A AT AR, R R
TR B IR 43 A0 T 85 1 A S b R v, A
HAE B AR R 7= AR T X R A R (5 B AR
2004) , ARSCHEFEAE R F M, bR R ST B H A
AR WK T BUR SRR E 5 6 2 ~7 IR
| R WS [R) A B2 B mT 4 K TOVD BRUR) Sal R
did, Clark 45 (1994 ) {475 7 B8 1 B0, 1) 4%
8 AT A, B Al A B R SR R 1 K 4 R
R BA P (Lima et al. 1996) , KR
U BRI B0 AE R AR AR AR K, W7 AH 22 20 £ L
b R SR A T T M X AR A T Oy B (R O
41982) , X AR AR —3, KN RE

_, RHK

Rotational graizing area

X

Prohibited grazing area

A4 Month
3 AEEEBSAKGD BB A B X

Fig. 3 The monthly turnover rate of Meriones unguiculatus in different habitat patches



6 1] SRIGE AR 5 B IR AL A 58 PO BRAR & TR SEF SN IE DT 5 -841-

SRR SR DX RN AS O IX K 46558 5575 1. 000 0,
TF R X K 4 R Fe K ik 2] 0. 333 4, 2008 4F 1
WX B T fe KR BUREE (26 H/hm®) |, 2009
AN/ 8 H/hm?® 2010 4F 3% e e 15k
K4, X FHAAN ] A B B T RSy SR
TR X5 AR v 1 46 JXURG:
RYGEAFIREEE , R A K4 )5 T
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