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Morphometric Approaches and How They Enable the Detection of Sexual
and Regional Differences in the Shape of the Carapace of Red-Clawed Crabs
(Chiromantes haematocheir)
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Abstract

The red-clawed crab, Chiromantes haematocheir, is a terrestrial crustacean of the Decapoda
order that is found throughout mainland Japan. This species inhabits a wide range of environments from
terrestrial areas to brackish water zones. Since the red-clawed crab uses terrestrial areas, rivers, brackish
water zones, and the ocean during its life history, conservation of the habitat in which this species can live
is expected to lead to conservation of the habitat not only for this species but also for a variety of other
organisms in the surrounding area. Thus far, numerous studies have been conducted on the ecology and
life history of the red-clawed crab. However, its morphological sex and/or regional differences have not
been comprehensively investigated. In this study, we attempted to identify the morphological features of
the carapace using geometric morphometrics based on landmark features and distance-based measurement
methods in relation to carapace morphology. Geometric morphometrics revealed significant differences
in carapace morphology between females and males in the Noto and Hiroshima populations and between
the two populations of each sex. The accuracy of discrimination was 93.5% to 93.9% for both males
and females in the Noto population, and 65.6% to 71.4% for both males and females in the Hiroshima
population. It was 91.1% to 95.2% for females overall in the Noto and Hiroshima populations, and
86.7% to 87.8% for males overall in the Noto and Hiroshima populations, respectively. Additionally, the
distance-based measurement method using seven carapace length characteristics successfully found the
morphological traits that differed between males and females in each regional population, and traits that
were characteristic of each sex between both regions. These analyses enable the detection of differences
in sexes and regional populations regarding the carapace morphology of red-clawed crabs. Further
comparative analyses from various regions based on this method are expected to reveal morphological
commonalities among the regions as well as morphological traits that are highly plastic depending on the
environment.
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I. [FC&®HIC

TERERHAI A, Y OTEREF R OZ L E B &
BOICRCaR LU, 9 2 2 & 2RI T A AN 2 ik
YN F1:CTd 1) (Rohlf, 1990), TEE O K5
D OBREEHI T & M ENFED2D 12K
BICE %, EREFHITFEE, WEMREZIEE (Fl2
X, BEOKRE S, Hif, HEOTREOHKLLE) ©
HMixTH 2 EME, NS OHEVOBIRIZEDIWT
Wb PRSI, AT TFEII A E RO
ZHEBEEMET A XKD WTEY, EWFNI
EF TR R ILRERER (7> Fv—72) D2
KRICE 72IIBRTIEEDONETIA C b Tn b
(Adamsetal., 2004) . & 512, BATFEHTFEICLD,
AR DR RIS R HRD 2 eI TE L L9
(272 o720 AR IR, RN 72134
I OO 2D BERG A & - TRtk §5 2
& 73C% % (Palmer and Strobeck, 1986) . —f%M91Z,
W H DIERIFRYEZ IO DY 4 TH D WS XD
& 5 IEXTFRYE (fluctuating asymmetry), S H1ED &
% JExt Btk (directional asymmetry), & L C BOHFR
T (antisymmetry) T b, W5 XD H 5 IERFRE
1, SERLMMERFRED S OB TT v ¥ A%
IR Ao d 2 I L L, IO
WX D RELGFEDP BT AL ThH L, I
i, R L DEERENZ L2 LTS
A, REVHIOMEIZERNTS > ¥ L&l
AW E MDD W5 %2 b 7253 JlaE
D& B FME & FOFFRAEIE, FEEICHIE S L Tw
BIZOBIGH R EREFEOEEZOENLD, ©H X
D& L IFRFEIIHECHTIE L WEEZEZ ObNDL, C
NHEOT7 Ta—Fik, H=%2EGL4 L OSHERICE
W, NS X OMEREER O IR O 22 8) % 7513
L7201 NETICHHNTE 7 (Grinang et al.,
2019; Kalate et al., 2018; Long et al., 2013; Marchiori et
al., 2014),

7 717 # =Chiromantes haematocheiri%, EHN Tl
SRR EFKHE DI OARM, WE, JuizaAm LT
WA TBE XY A =R OBEEFBETH L (h

- Wi, 2019) 0 AFEIZMO NS 7 A A =FF (B
7 X 4 J7 =Chiromantes dehaani<> X > 7 £ 7
—Orisarma intermedium) & [a] U < Bl (BElg) 2
SYEKIICE B IRWEREIZAE R L T\w5b (Nakayama
and Yanai, 2019) . Al o Ja 1 M 1k G I (7~9
H) OHEBRIHERENEE L, FHENEZ T 5
(Saigusa, 1980; Saigusa and Hidaka, 1978) . W#fb4hA:
3520V T 710D X H B E R CTHET =~
EHET S (Toyotaetal, 2023)c 2D XHIZ, 77
T HZAZETE R O A THILD B, R, &
LCHEEXFHT A Ens, AEPERTEX LR
SR DDA 2T T LD SR A O A B
EEOREIZENX L Z LR TE %, $72, AfH
GHET = & LT hERITGEEE 6~11H8E) &4
R 2 DKL, 5~10FIFEEHFTLHEEZEZLOLN
TWwb, TOHOBAEDOREE)FHERZRENTH 5
EEZEZOLNDIEDD, BIEWNY 77 TT 2 FIZ
Mz AEBEEDE: (EEHOMIELFAHTE 28
EIRR L) ST EERREICREE 52 50D
bo bbb, HISEAREZ &2 X - THERIEREIC
PR 2 T E DS HHAL T\ B I REME DS W & HEH L
720 AWRZETIE, 77 7 H = OH BB T (S
YR~ —27) ZED AR RERHI & BRAEN
FICEY, REOMWZEN OCHIS A% B % DI
W W OB FET 5 2 & v ilAi,

I. AEREMH

1) H=EBEARADORE

20234E6H. T H T H = O iEALE, MEOME AL %
ATINVOEEARS (AR BIREEEIT L) T
DOWEABEITHEFRE L, AWIROREEEN L L7
(M1)o JhEBEMOERZ, 20214E7~8H KB K
W NCNEBILRIfZE L v & — - T — A J R—
T oa YERPKEFERRT (IHFR  TEAT— 3 v,
J B RATIET) & M35 s % kG S ilE A THREE
L 7z iEasfi ik, E2sfifk 2 ik L 7o RO MERE X
JEERTEREC X o CTHIBI L 720



X1 REZEM®O 7 H T H = Chiromantes haematocheir D iR D EAIEE.
Fig. 1 Dorsal views of adult male and female red claws crabs Chiromantes haematocheir in the Noto population.

2) Y RT—UEICKDPEMEORMFRIRE

FHAIFE

REE SR [ D TUE & A BEMOT3EE L TIZ oW
T, HmE&x@EELZ—RL 74 £x7 (EOS Kiss X,
Canon, HA) ZHWTHEOHE E O L7z, 1
fEfIz> &, B % L& &N & 02 >
AT o720 T ¥ N~ — 7 k12 X % #HT X Toyota et
al. (2020) & A ARICTEME L 720 LIRS, ZOME %
5 %, HEEIMZEOIFER F.OEICH 5B E &0

IODER T Fv—2 L LTEFRLE (K2A),
INENDT Vv R~ —7 OMEIEERIL, tpsDig2>
7 b7z 7 (version 2.16) % F\\CHUS: L 72 (Rohlf,
2010)0 7 ¥ P~ — 7 HUGFRO NAH) I A DFEE%
BT 572012, & ToOfEKIZO W THETE L
XLETMETHTOWME L ZBEEEZNLZNICON
TI v F~Y—=2 %0 L7 (UEEKICOET VF
~— 7 FRE20 T ORE), WE LT ¥ Ry —
75 L 72T REZ L (shape variables) & A 7%

2 7HTHA=ZREDS Y FI—UHME (A), BERERIEEICERLZ7THE : carapace width (CW),
carapace length (CL), orbital spine width (OW), orbital cavity length (OCL), middle width (MW),
carapace length to middle part (CLM), lower carapace width (LCM).

Fig. 2 Landmarks on the carapace (A), and measurable carapace traits including carapace width (CW),
carapace length (CL), orbital spine width (OW), orbital cavity length (OCL), middle width (MW),
carapace length to middle part (CLM), and lower carapace width (LCM).



W77 v F~— 7 SR ORZEDBEZ RS 72
¥, MorpholY 7 + 7 =7 (version 1.07a) % Flv»
T, BBEMEILSEFMZENENZET B HEHEED
Mg, €L CheBHEMEILBEMOHED 2 v i
At 2 e 2 MR OWMEEZ 70 7 T AT A0
B9 1 (Procrustes analysis of variance: ANOVA) 12
£ o THEM L7z (Klingenberg, 2011) . H#ECEFRL
72900 T v Fv—2% b &2 L7 RS o M
72 R0 M I 7 & WIS B 720 12 BT (principal
component analysis: PCA) % 177 - 72, & 5 |2,
Procrustes distancefiti & Hotelling's T-squarefiti % i \» C
BN O R M = & o HIEsE O A % E
#7947 (canonical variate analysis: CVA) & Bl 54T
(discriminant function analysis: DFA) 2 & > THEHT L
72

3) MERERIEIRIC K S REMRRIFE
TODOPEE % LT O ) 5E5 L 72 © carapace
width (CW), carapace length (CL), orbital spine width
(OW), orbital cavity length (OCL), middle width (MW),
carapace length to middle part (CLM), lower carapace
width (LCM) (X2B)o &K\ T, Fijiv 7 b7 = 7
(version 1.54f) @l % — )V % H \» T0.001 mm®
BETETOREIZOVWTRBEZIEL 2. &
T O M 7= 2 HIs A O F 2 HEE S 5 729 12CW
AR R L L7385 AT (analysis of covariance:
ANCOVA) % #tat#fTY 7 b7 = 7R (version 4.2.2)

TR L7 (R Core Team, 2022) ., IL4-8#r T,
B (MEMED A W IZHIRR) o ERIER D S HEE S
NHMEE OLATHE % HE L 720

m # =B

1) BAFMBETAZ (S RFY—2K) ITED
 BERREOMH - Hhig b #

ODT Yy FYx—rxHwir7uars 7 A7 A
ANOVAD 5K, BEE LM &L EEF OMEMER &,
ZMEMED2EFMICB W THRERICAE R EDN
A 57 (“Sex”d A W id“Location”, p < 0.001,
1,2)o AfEMN TIL, “Measurement error’@sums of
squares (SS) A 71D & 5 Fxt Bl % 7: 97“Side”
LW 5 XD D IERFEE 7R T “Individual * Side” %
LT hs (3£, 2), A2 ToOMERERH 5\
( H ] RS B T R TERB LSRR B )
T & 2 IERFPEDTRD 17 (p <0.005, %1, 2) o
FRG I (PCA) DGR, B— - BERTOK
AN A B DO MERET1364.5% (PC1 =44.1%, PC2 =
20.4% ; XI3A), ik BHEM O M TI1267.9% (PCL =
46.7%, PC2 = 21.2% ; [X3B) T » 7o PCAD80%
BHEXEZ LT 2 &L EEFOMBER 0K
Mo NEBEL T E2 (43B), REEEMIIE— -
EERSIC Lo T T CE T s (™
3A). COfERIL, IEEERESH (CVA) & B
Bt (DFA) DF#ERD S HLFSI N TV 5, CVADH

=1 “BR” 2SUFLHRELT, “H#" ZEMME L LI-Procrustes ANOVAD LLE.
Table 1 Comparison of Procrustes ANOVA with “Individual” as the random effect, and “Sex”

as an additional main effect.

Noto Effect SS
Sex 0.048
Individual 0.089
Side 0.001
Individual * Side 0.01
Measurement error 0.027
Hiroshima Effect SS
Sex 0.014
Individual 0.103
Side <.0001
Individual * Side 0.012
Measurement error 0.031

MS df F p-value
0.006 7 38.29 <.0001
<.0001 490 8.84 <.0001
<.0001 7 9.1 <.0001
<.0001 497 0.74 0.999
<.0001 1008 - -

MS df F p-value
0.002 7 9.62 <.0001
<.0001 497 8.32 <.0001
<.0001 7 5.18 <.0001
<.0001 504 0.81 0.996
<.0001 1022 - -

SS: sums of squares, MS: mean squares, df: degrees of freedom.



#2 B ESUALHRELT, “HhiE” ZEBMHE L LIzProcrustes ANOVAD LLE.
Table 2 Comparison of Procrustes ANOVA with “Individual” as the random effect, and

“Location” as an additional main effect.

Female Effect SS9
Location 0.022
Individual 0.077
Side <.0001

Individual * Side 0.011
Measurement error 0.031

Male Effect SS
Location 0.027

Individual 0.12

Side 0.001

Individual * Side 0.019
Measurement error 0.041

MS df F p-value
0.003 7 16.57 <.0001
<.0001 399 7.18 <.0001
<.0001 7 3.44 0.001
<.0001 406 0.72 0.999
<.0001 826 - -

MS df F p-value
0.003 7 18.81 <.0001
<.0001 588 6.11 <.0001
<.0001 7 8.41 <.0001
<.0001 595 0.97 0.657
<.0001 1204 - -

SS: sums of squares, MS: mean squares, df: degrees of freedom.

M3 PEMEOEAKELOW#ZE (A B) ZRIPCATOY b. EHIFBONEERMERT.
Fig. 3 Biplots of PCA of each landmark model indicate variations in the carapace shape between females and males.

Confidence ellipses show an 80% probability.

®3 FREOMELHMEBZERLE-EELZESTER.

Table 3 Canonical variate analysis indicating morphological differences
in the shape of the carapace between sexes and locations.

Case
Noto (female vs male)
Hiroshima (female vs male)
Female (Noto vs Hiroshima)

Male (Noto vs Hiroshima)

Procrustes distance p-value
0.028 <.001
0.017 <.001
0.028 <.001
0.009 <.001

R, BEEEM L ILBEMOMERER, &2\ IZMmE
MOMEHEZ L OWFROMAEHEIZB VTG
HAERE (p<0.001) IZPEZEEHBEN LRI N TWY
% (323). DFADKEF 1%, AEZE 4 H O M 1393.5%,

11393.9%, A EEFIOMEIL71.4%, #E1265.6%, T
EHOMETIREEEM1391.1%, |5 B4 1395.2%,
M £ [ o M T3 R B 4R [F11386.7%, A B H I
87.8% D FEE THIB A W HEIZ L 72 (34),



®4 REME L SRS HER.

Table 4 Discriminant Function Analysis with cross-validation.

Noto Female Male Total Correct clasification (%)
Female 58 4 62 93.5

Male 5 17 82 93.9
Hiroshima Female Male Total Correct clasification (%)
Female 40 16 56 71.4

Male 21 59 90 65.6

Female Hiroshima  Noto Total Correct clasification (%)
Hiroshima 51 5 56 91.1

Noto 3 59 62 95.2

Male Hiroshima  Noto Total Correct clasification (%)
Hiroshima 78 12 90 86.7

Noto 10 72 82 87.8

2) BEREAIERICE D K REERRR DM - thif th 8 & DOWEMENFRD 520135 E (CL, OCL, OW,

HERREROMECHIELT AL 2T 572012, MW, CLM) T, ZOH T 4721332  (OCL,
TOOHERIEEYERL, WE L, EELEHD MW, CLM) TR5 N7 (X4) o [k BEM oM T,
MEHET UL, BIEEEOCWIZ X § 4 [alJ7 i #E o 6 FIEEOCWIZH T 2 YR EM O & DD

B4 Big (CW) I3 52 DMeBEICOVWTREEEFEDOHHORBEEF1=. (A) carapace length (CL), (B) orbital
cavity length (OCL), (C) orbital spine width (OW), (D) middle width (MW), (E) carapace length to middle part (CLM),
(F) lower carapace width (LCM). BE#RIEZN TN L HEORIFEREZTT. ETTTDETITRLTWSDIE
ANﬁchAg_).‘ﬁE%(:U Y, BEFEHMAMARICHBEENROSNSBE (B, D, E), JL—IHBEENRO NG
mM&EZ=RY (A C, E).

Fig. 4 Relationships between carapace width (CW) and each distinct trait between female and male crabs in the Noto
population. (A) carapace length (CL), (B) orbital cavity length (OCL), (C) orbital spine width (OW), (D) middle
width (MW), (E) carapace length to middle part (CLM), and (F) lower carapace width (LCM). Both lines indicate
the regression curves of males and females, respectively. The lower right-hand corner of each graph shows the
ANCOVA results. The traits in black are those for which there is a statistically significant sex difference (B, D, E),
and gray are those for which there is no difference between the sexes (A, C, F).



B5 CWICHT 5ZDMeHEICODVWTLEESEEOMIEDREEZHAT-. (A) CL, (B) OCL, (C) OW), (D) MW, (E)
CLM, (F)LCM. EfRIEZTNZNMLEOEIFEREZTRT. £ TDATITRLTLSDIEANCOVADFERI
TY, BFIEMEAMNERICHBENRONDHE (B, D), FL—(I#EENROONGEWEEEZRT (A C E F).

Fig. 5 Relationships between CW and each distinct trait between female and male crabs in the Hiroshima population.
(A) CL, (B) OCL, (C) ow, (D) MW, (E) CLM, and (F) LCM. Both lines indicate the regression curves of males and
females, respectively. The lower right-hand corner of each graph shows the ANCOVA results. The traits in black
are those for which there is a statistically significant sex difference (B, D), and gray are those for which there is no
difference between the sexes (A, C, E, F).

K6 CWICxdT 5ZDMeHEIZODVWTCEHEEALLEEADOMZFLEE L=, (A)CL, (B)OCL, (C)OW), (D) MW, (E)
CLM, (F)LCM. =AML VRLIEENZENEEEALLEEAZTT. FTV T TDATITRLTVLWSDIE
gwgmwﬁ%tﬁu,%#@ﬁ%%ﬁﬁtmﬁ%ﬁﬁ%hé%ﬁ(A E), JL—(IHENEO SNELBE

;9 (B, C, D, F).

Fig. 6 Relationships between CW and each distinct trait of females between the Noto and Hiroshima populations. (A)
CL, (B) OCL, (C) oW, (D) MW, (E) CLM, and (F) LCM. Both triangles and circles indicate the Noto and Hiroshima
populations, respectively. The lower right-hand corner of each graph shows the ANCOVA results. The traits in black
are those for which there is a statistically significant regional difference (A, E), and gray are those for which there is
no difference between the regions (B, C, D, F).



K7 CWIZHT 5 ZDMeBEICOVWTHEEFALLEEHADHZLE L. (A)CL, (B) OCL, (C)OW), (D)MW, (E)

CLM, (F)LCM. ZABEAL VARILEENZENEEEALLEEAEZTY. V3 TDATITRLTLADIE
ANCOVAMHERIZHY, BEFIMEMEEICHBENRONSME (A, D, E, F), JL—XMBEENZEDHLN
TUWKEETRY (B, C).

Fig. 7 Relationships between CW and each distinct trait of females between the Noto and Hiroshima populations. (A)

Hi o XZR AW A)
T A IZ2EE (OCL, MW) TR 5Nz (X 2020). 2 12,

%%I@%mﬁu
% Z EHVHIBL 72 (X4F, 5F),
TEEOCWIZKT T 2 BREMOME X DIEEAFE
OHNZD
O TR 7 Ml 1325
f(lwoW%lwﬁfi HZIEEOCWIZXE T
% UG EAROME X OIS

CL, (B) OCL, (C) Ow, (D) MW, (E) CLM, and (F) LCM. Both triangles and circles indicate the Noto and Hiroshima
populations, respectively. The lower right-hand corner of each graph shows the ANCOVA results. The traits in black
are those for which there is a statistically significant regional difference (A, D, E, F), and gray are those for which
there is no difference between the regions (B, C).

DIE3LE (OCL, OW, MW) T, ZOH Long et al., 2013; Marchiori et al., 2014; Toyota et al.,
WA = THDLY VAL T
1) T Y FlAegla longirostriO W72 T i, {5515
e S ERAE DD TRE SN T VD T T YV IVE
FOEATE ] 2 F - 72 W T RE O 54T 2 1 T2 RE I 2

A S AR MR X ) BRI L7z (Marchiori
etal, 2014), & 512, [FFOA. planad ZRE I A &
WoKBHEADFESEEOREIHESND Z
&R (Hepp etal, 2012), B WNCAEE T HA
neuquensisid, A BBRBEOIE L EDEWIZ L - T

EYFEROMEEXNEL 2D, REEEFI LA
T ALCWISIE CREE I &
ML OMETIE, &

i4ﬁ“ﬁ(CL OCL, MW, CLM) T, #
% (CL,CLM) THS1

SN0 Y

(CL, MW, CLM, LCW) T, Z#NH4pE4Le T Tl
ZibiEEA R S e (K7).

V. & %,

TEREFHIE IR 4 2 B R % 6 RACHEN 3 & OV
HEEH OTIRDZ B 2 #pl T 2720122 E TICH
WHNTE 7z, I =HE2EOHRIHEIZE W TH Fst
Tid %<, HAREHOEEBNEMISE RSN Tw5
7213 %4> (Grinang et al., 2019; Kalate et al., 2018;

HERIRICEVWSRONE Z EXHEIN TS
(Giri and Loy, 2008), =@ & 9 2, JERERHAITH:1
$u£@kﬁﬁ®“%@ A B OE ARG

BB TS ARSI %Y — VT DH T LA
AEHENT WD, 777 H = I HARTIAHE L
WK AR L TWAEEEFETH Y, LERORE
DOBETEEEILEC RV EEZ SN TV D, AR
REED BRI BE T 2 IFZEIEEA TV e v

EREEHA Y 70 —F 7 b Z DR M2 IRET 5 2
&l iTﬁm% L7,



— WIS, KEA R ZHICBWTHIE (N3
B, KES, BEED LD v OO EEI R
&, BN SR ART ZEP LN TS,
PIWoOKRE L, ZLOTHEHFBEIIBWTH
G R ZRIEE TH Y (Mariappan et al., 2000),
THTHZSHWDOF VML) KRE BT IWERT
%o FRRIZ, BEHOEKET T =% &Th =4
OMEER X T 5720 DR b — KR TH %,
—iC, HEOWMZRIZE L T, RKEOH =
HH R e WM FE o 4 7 = Erimacrus isenbeckii & F vy C
CRERHIING 7 70— F % F W 7202805 O fT b
NTBY, HETHENZRIWIN SNALIFE I N
SRR R TRWZ EAVRIB STV 5
(Grinang et al., 2019; Kalate et al., 2018; Toyota et al.,
2020) , AWFZETIE, HHE LIZESR L 2SI
B D AT I REFTHI T & B 2 v 2
CIRLNTIRE T — ¥ 2 LA =T (PCA, CVA
DFA) RANCOVAIZHES 22 & TT A7 A =D
HILRED DM & = 2 BT Ch L 2 L &
S L7,

KWL O RMFRILEFHICIX, Yurs 7 A7
Z ANOVA D “Measurement error” ? SSAiE 25 75 ] 14 &
H B IERFREE R T Side” L @ 5 EDDH B IEXFFr
T % 7% 97"Individual * Side” % i L 72, EH S O
FED 7 70 —F % HWiz7r = OTR T,
“Measurement error” @ SS i (% “Side” & “Individual *
Side” X ) T/ S X IR L7722 £ 5 (Toyota
etal, 2020), 4O FAIVEHEE O EEE A
JZRTH % &M S b ARBFSE Tld*Measurement
error” i DHH D 72 DI [F— D 5 2M DL TEE EH
WL, FOBRICHEES Y Lm& L TRED
180FEMER L 727 ¥ F N bl 24Tk o 72 2 LA
“Measurement error' iz K& < L7z Z & IZBD o 72
CHEM L T B RIPIREL, v AT L %28
WHNZFRE L, 7= REARZFE LT~ 70 h 5 L
THET AL TT T = FEIEREOMS L s
FEOFNTECH DD L IEFEE W S5 EDH 5
IERFREE XD FRICE R TEHLEERZ LN D,
— S, W5 EDD D IERERE DA B A A
BAEBEMCTES T3 SE2BEA ML RIS
LCRETLRENE XML TBY, BEOALEME
FRTIRELEZON TV, 202 kiE, wWHE
D& % IR R L BN 554 & B RO D D),

TED AR > T2 RFEDOEALE R L T L REE %
RELTWw5 (Kark,2001), —7, wHEXDH LHIE
XEREE B Y IO B B It B IS E RS R
DAZEMDFBETELI|/EL IIALRINTI %
Molze ¥R s, HEDOD 5HIEIFRIEL, BB
BN F 72 3B O EROWT NI L > TH &S
SNDEGTH Y, MWRFEA OAZ M & E 3R
DL EDNHETH 7272 THDH (Palmer and
Strobeck, 2003), CNFTHE 5, MK ZE W
AR, KDDL IERFIEICBIT B EESR
M IZOWTIRIZE A ETER SN TV,

Rt e SORE: o Jri RN S STk (e (8
OMEMER ILE DR, CWr L gL L2k &I,
OCLEMWDILE M ERT T E LT L
720 MR HE L COCLIZMED HAE <, MWIZE
MDOFREL b, 512, LCMIZMERIZB W
THETHHZICREL 2B 2 EDVRENTZDT, A
B ICHEREZ B 5 ECHERRBRILE CH S
EEZLND, RIS, MERICBITMHETE O
s, CWEIZER & L7z & XCLECLMD2IE
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