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i~2t IJe G We AAT 12 EdomdsthesMaskimiHEmbarg, Uhiversity of Hamburg, Hamburg, Germany. 2) zmiMuseum fir Naturkunde,

Berlin, Germany. 3) usn:mamn National Museum of Natural History, Smthsonian Institution, Division of Mammals. 4) TMM exas Memorial

Museum, Austin, Texas, USA

Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
zmh-s:2552 Ceratotherium simum Clinical CT Universitatsklinikum MorphoSource | Philips Brilliance | N/A 0.6510 2.9686 120.0
Hamburg Eppendorf 64 CT Scanner
(UKE)
zmh-s:8273 Dicerorhinus sumatrensis Clinical CT | Yxlon International MorphoSource | Yxlon CT N/A 0.2300 1.7573 N/A
Modular
zmh-s:9379 Diceros bicornis Clinical CT | Oregon Imaging Centers | MorphoSource | Philips Brilliance | N/A 0.9777 2.8107 120.0
64 CT Scanner
Z2.2009.152 Rhinoceros unicornis Clinical CT | Small Animal Hospital, --- Siemens Syngo CT | 0.6000 2.1440 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
zmb:70335 Equus quagga (burchelli) Clinical CT | Oregon Imaging Centers | MorphoSource | Philips Brilliance | N/A 1.0000 1.0178 140.0
64 CT Scanner
usnm:mammals:241009 Equus grevyi Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2707 1.8758 210.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin




Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
York Specimen (Uo¥CT-001)* | Equuscaballus Clinical CT | The York Hospital, - Siemens Syngo CT | 1.0000 1.8060 120.0
Wigginton Road SOMATOM VA48A
Definition AS+
York Specimen (UoYCT-002)* Equuscaballus Clinical CT | The York Hospital, - Siemens Syngo CT | 1.0000 1.4056 120.0
Wigginton Road SOMATOM VA48A
Definition AS+
TMMM-16 (left) Tapirus terrestris Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2996 1.3925 210.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
TMMM-16 (right Tapirus terrestris Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2996 1.3925 210.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
York Specimen (Uo¥CT-004) Bos taurus Clinical CT | The York Hospital, --- Siemens Syngo CT | 1.0000 1.5960 120.0
Wigginton Road SOMATOM VA48A
Definition AS+
kupri:z928 Cephalophus sp. Clinical CT | Primate Research Digital 0.4000 0.5008
Institute, Kyoto Morphology
University Museum
usnm:mammals:199074 Damaliscus lunatus jimela Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.3308 1.2385 220.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build

Texas at Austin




Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
usnm:mammals:367429 Reduncaarundinum Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.3427 0.8801 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
usnm:mammals:291836 Rupicapra rupicapra Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2420 0.6486 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
usnm:mammals:336264 Saiga tatarica Clinical CT | High-Resolution Xray MorphoSource | Varian Medical N/A 0.4500 0.7308 450.0
Computed Tomography Systems , ACTIS
Facility, University of CT scanner with
Texas at Austin FeinFocus Xray
source
usnm:mammals:164562 Tragelaphus scriptus Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2420 0.7066 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
TMM M454 Sus scrofa Clinical CT | High-Resolution Xray MorphoSource | Varian Medical N/A 0.4500 0.9540 N/A
Computed Tomography Systems, ACTIS
Facility, University of CT scanner with
Texas at Austin FeinFocus Xray
source
usnm:mammals:145297 Sus barbatus Custom CT | High-Resolution Xxray MorphoSource | North Star N/A 0.2244 1.3051 200.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build

Texas at Austin




Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
York Specimen (UoYCT-005)* Sus domesticus Clinical CT | The York Hospital, - Siemens Syngo CT | 1.0000 1.1592 120.0
Wigginton Road SOMATOM VA48A
Definition AS+
usnm:mammals:a36000 Phacochoerus africanus Custom CT | High-Resolution Xxray MorphoSource | North Star N/A 0.3308 1.1644 220.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
TMM M2052 Lama glama Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.7000 1.0052 N/A
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
usnm:mammals:278681 Lama glama Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.1658 1.0505 150.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
York Specimen (UoYCT-006)* | Camelus sp Clinical CT | The York Hospital, --- Siemens Syngo CT | 1.0000 1.9768 120.0
Wigginton Road SOMATOM VA48A
Definition AS+
Z7.2009.72.1 (left)* Camelus bactrianus Clinical CT | Small Animal Hospital, Siemens Syngo CT | 0.6000 1.7520 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
Z.2009.72.1 (right)* Camelus bactrianus Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 1.7520 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS

University of Edinburgh




Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
2.2008.35 (left)* Hippopotamus amphibius Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 2.3408 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
Z.2008.35 (right)* Hippopotamus amphibius Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 2.3408 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
Unregistered (left)* Hippopotamus amphibius Clinical CT | Small Animal Hospital, Siemens Syngo CT | 0.6000 2.5680 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
Unregistered (right)* Hippopotamus amphibius Clinical CT | Small Animal Hospital, --- Siemens Syngo CT | 0.6000 2.5680 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
usnm:mammals:374880 Mazama americana Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2134 0.7204 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
usnm:mammals:246649 Odocoileus hemionus Custom CT | High-Resolution Xxray MorphoSource | North Star N/A 0.2134 0.9919 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build

Texas at Austin




Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
usnm:mammals:246649 Rangifer tarandus Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.2433 1.4131 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
York Specimen (UoYCT-007)* Giraffa sp Clinical CT | The York Hospital, - Siemens Syngo CT | 1.0000 2.2596 120.0
Wigginton Road SOMATOM VA48A
Definition AS+
GH3.21 (left)* Okapia johnstoni Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 1.6448 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
GH3.21 (right)* Okapia johnstoni Clinical CT | Small Animal Hospital, --- Siemens Syngo CT | 0.6000 1.6448 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
usnm:mammals:282308 Antilocapra americana Custom CT | High-Resolution Xray MorphoSource | North Star N/A 0.3118 1.0763 190.0
Scanner Computed Tomography Imaging NSI
Facility, University of Custom Build
Texas at Austin
Z.2001.147 (left)* Elephas maximus Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 2.2384 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS
University of Edinburgh
Z7.2013.148.1 (left)* Loxodonta africana Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 2.2384 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS

University of Edinburgh

n o




Specimen No. Species Scanner Scanning Facility - Digital Equipment Software Original Final Voxel Voltage
Type Institute Repository Used Versions Voxel Size | Size (mm) (kVp)
(mm)
Z2.2013.148.1 (right)* Loxodonta africana Clinical CT | Small Animal Hospital, - Siemens Syngo CT | 0.6000 2.2384 120.0
Royal (Dick) School of SOMATOM VA48A
Veterinary Studies, Definition AS

University of Edinburgh
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Specimen Species Scanner Scanning Facility - Institute Equipment Used Software Original Voxel | Final Voxel Size | Voltage
No. Type Versions Size (mm) (mm) (kVp)
Z2.2021.46.38 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 0.9664 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.2021.46.8 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.0240 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.1953.57% Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.2880 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z2.2021.46.17 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.3984 120
* School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.2021.46.15 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.3872 120
* School of Veterinary Studies, AS VA48A
University of Edinburgh
Z7.2021.46.% | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.4480 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.2021.46.12 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.6192 120
* School of Veterinary Studies, AS VA48A

University of Edinburgh




Specimen Species Scanner Scanning Facility - Institute Equipment Used Software Original Voxel | Final Voxel Size | Voltage
No. Type Versions Size (mm) (mm) (kVp)
7.13.6.84 Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.5840 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z2.2021.46.13 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.7120 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.2021.46.7 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.7248 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.2021.46.10 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.1714 120
* School of Veterinary Studies, AS VA48A
University of Edinburgh
Z2.2021.46.3 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.7024 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z2.2021.46.5 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.8448 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z.2021.46.4 | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.6720 120
School of Veterinary Studies, AS VA48A
University of Edinburgh
Z7.2021.46.6° | Diceros bicornis Clinical CT | Small Animal Hospital, Royal (Dick) | Siemens SOMATOM Definition | Syngo CT | 0.6 1.8000 120
School of Veterinary Studies, AS VA48A

University of Edinburgh
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y =0.0118 + 0.92 x, R*adj = 0.98, F1,3 = 1.78e+03, P < 0.001, n = 40
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Regression 95% Confidence Isometric
Dataset Slope Interpretation
Model Interval Expectation
Interspecific  |OLS 3.95 3.4214.47 3.00 Positive
(adult) allometry
RMA 4.25 3.7714.81 3.00 Positive
allometry
PGLS Shallower than --- 3.00 Indicates
OLS, below CI phylogenetic
clustering
Intraspecific |OLS 4.67 4.3315.00 3.00 Strong positive
(ontogenetic) allometry
RMA 4.75 4.4275.10 3.00 Strong positive
allometry




Adult Interspecific Sample, Log-Transformed Variables
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Intraspecific Ontogenetic Sample, Log—Transformed Variables
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Intraspecific Ontogenetic Sample, Log-Transformed Variables
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Adult Interspecific Sample, Log—Transformed Variables
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Adult Interspecific Sample, Log-Transformed Variables

2

y=-0699-0.0487 x, R}y

=0.08, Fy5=4.08, P=0.051, n=38

Loxodonta
[ ]
-04 p) Lama
L
%
°
* e
° & Camelus
[ ® |
zaplrus ® Giraffa
° Elephas
o ¢ ° Rhinoceros u
E A
o086
= ®
g Hippopotamus
= °
o)
=
—
©
[}
% . (]
= Hippopotamus L
©
>
T
<L-0.8
@
©
c
e Ceratotherium A
O
©
= A
e Sus Diceros
o Sus
-1.0
Sus ®
e Phacochoerus
-4 -3 -2 -1 0

Rotational Inertia (kg.m?)

® Artiodactyla A Perissodactyla B Proboscidea / OLS

[ RNDe | IXKIRAMONM UL N1 Wt + RYOWe Uca! + Rt WYNnWGWHGE URHE O We
YnlWl Yaé¢c qRY U% w0 Wi d Retbie D IR0l + GUHRRI HIWE ¢ d G IO



Gomtd 1 | 13+ + RUDN Wdl cGhyRyYsUDW nRIAYGot q RY Uc a il UJI qR¢
N6 Wl ¢ qRYWYnWl YagecqRYUcOWRUWI qRE WaqVYWa ¢ UT RAG WG WUR
aqYWl WaqWl GROVWs 636131 WHI Yst 131+ weUT wnl ¢All Y WHYa Gl U
Ge Ul RAz el Wacett W Rt ql RAzqRY Ut WYV GHEE i RIJWNME WEWMA ¢ UR
} RAVDIOWNGS RY W ¢ qRY W 31 210+ Wet welWe GGl Y#RAGEcqUWEUCEE 2l
I BGI Wt DUqRUNWa6JWaGet HedGcl WYl e Wl PDhe RI UT WaqYW Ya
D+ qUT We Wt ql YORWRUT aJi0 W #ud w1ed Yic =G Yl 16 #Idd Reh ALY $hdllg 6 |
q6WWI ¢cqct DagdAWs 6 RAGWE ! WWeaawnl ¢ Al ? R0 Wi RER#H Wn UR

P 60w ¢ Ut ¥T WRUWet #IOT RUNDWY I T 31 AWqé Wl ¢ qRY W RT wWOY
t e At Jqt Wei[ RNel JWONPb IOWRNG 13t W e At gt WHYI 1 13t GYUT U
HEqUNY! ! AWl RNWt qR21IW ql ¢ qun! Awe OT wae¢ UT RAG WG Y G6

] 1 Ye GWO We tiVIOILH 16 RytRLH AAUGHAR 1 IRTI LY Ia iR d @ Bilgp 0t AWRUHG 2
n 131 G 130 q R GANL e Safoid ¢t LAY Ve 10 1R IBHR FReUES A ¢t la R+ 1T Wn 31T 1
bl Uq R0 YEECRBIEE N 1) b AR Wa ® IDIEG I £ MEE & W WWac ¢ W+ 6 RARGQ
¢cUT W NacqR2J0G! WIiRN6EqG! WHe RaqWae Ul RAG WY WEY UL Rt qC
]1 Ye GWE We R U q 1IN DDA &S H LE Y © edRF AR GG RR It W WG Ut WUq
YnWwl RNWE qR21WEUT W RUqeé !l ! W apdl € d KUM f UKD #O EDRDGn AR OLDAL Y ¢ G\l
HE e @liYd A WA N iIGRIGMS0 T WNIIUWJI ¢ G Rt qf Ws R WAHet ¢dWeUnNe
WcaUBrIEUT WacUT RAGIY WET ¢ GaqlT WnVY!l WNWIUWI ¢ Rt quYad UR?
RUqUI T ReqUWaWHESCURHec G W ¢ UNWPAWI U] JAqRUNDWG YT 31 ¢ q
TR2UIt Rq! WY nwWnUIT RONDWe UOT W RNt qR2 1MW gl ¢ qUNRIJY

] 1 Ya GUWN Wbl 6TRIADO HILLK & R ¥ & G TURIST IILLsfice H cAIL YU I IR 16 &R dp R WLIY thl L1
911 ¢ qVY adldUR dfnI¥l AJIDE aqpR GIRIEE YeGAYRLFCHEG2Eh QU 1Eiddad) q RUND WG R+ 1JT
nIJIT I+ WelEGUNGE ¢t Alx Yk I¥IT & 10 R (L1 R LILING Y6 1 IO PRaiHE 1DizYgl 6 RU
N6 1IJt DWW GUHRIJY WU+#6RARqWaS VWS RNG I qil WaecqR2IWENIHGEC
sRaéWacl NWWGecUT RAz ¢l Wacett WeUT weUqUll RYI @! WGYH RaF
¢cUOT WaVYlI GYUYNRHAC O W Rt Gel Rid B G ) & IRyEBLfoEamtdtiEdemRaO i #= 10 |
YnlWagdéJt Wagec+cWl YaeqRYUCOTWRUNI qRe WaqYWae 0T RAG WG WL



—
N Grazers - Hindgut (Ceratotherium), Foregut (Hippopotamus) ) . .
= : p ; : Hippopotamus

[@)) Browsers - Hindgut Diceros, Dicerorhinus) PPop A |

C Mixed Feeders - Hindgut Loxodonta, Elephas) . \ Hippopotamus
3 0 Ceratotherium

o A i
_ Rhinoceros
5 1
©
5
2 Grazers - Hindgut (Equus), Foregut (Bos) qu“"s“. Camelus
— -1 Browsers - Hindgut (Tapirus), Foregut (Okapia, Giraffa) .A. Camelus
Generalists - Hindgut (Sus), Foregut Camelus) Sus . Camelus 2

Q Equus . . A

+ Sus

5 mA

L=

©

c -2 N O 3

(@]

._g

5 O

(' Grazers - Foregut (Redunca, Lama)

~ Browsers - Foregut (Rangifer, Rupicapra, Mazama)

(@] Mixed Feeders - Foregut (Antilocapra, Saiga, Tragelaphus)

'-g -3 Frugivore - Foregut (Cephalophuis)

e

H
0 10 20 30 40

Rank Order - Ascending Value

Browser @ Frugivore ® Generalist ® Grazer ® Mixed Feeder
M Artiodactyla A Perissodactyla @ Proboscidea

[ RNz | INGQFONP DI JT W Rt q! RAz qRYU WY n W6 W ¢ qRY WA qs 13130 WI

MMy

YaecqRYUcOGWRUWI qR¢ We



OKWP LW? Rt A2t t RYUW

OWPIONWE 21l 2RWJs We¢ UT WAY D¢l #6WIYUqll+q

qWUadé UWYeaqt JaqWYnlWg6 Rt W gqel ! AWIGGRI RAC TG W ¢ qe¢ WY U WG
ROGIRHAECqRYUt WnY!l Wact qRACqRYUWs W1 WWIRAGRIIT IOWRN S 1J WG
Gl YGUI qRIt WY nWagd6WWae¢ Ul RAG W # ¢Wiaiee Wd gqlriYRRd d Lilhs IR
t GURRIHcOG! AWgS WWTecsWel T erAqY! Whet Aedcagel WWe UT Wk
CRONUT WaVLWet + 13 164 Ydlfia Griadd qud ¢ 2 JWE T ¢ Ga Il Wa VY Wa 6 1J L
HE6caaWuUNUt WRAGGYH T WAH! We WS WERWWLIs O RAGVSRECUIIILRS b B
sRq6WI RoWI RUNWSEEHRgec¢c W ROt We UT W RNt qR2 W ql ¢a
N6Rt W qal ! WGI Y2RT Wt WOWs Wheée¢ UqRaécqR21IWII2RT WUHDIWN Y
Gett AWaNUnNngs AWRPI0Oq! BWYnwacett W YaqeqRYUecaWRUOWI qRe
YnWl+qc¢ UWe UNAIG e GO e Gt FOWNGS DLW 1t eRiFwet Ul | 1YY + Goll ¢¢ Gnjl 120
¢l NWGI RG¢!I RG! wWNY211 U7 WA! wauréc URAc oW #e G RUNWGI F
T RU@¢! ! WHEqUNYI ! 1O

s

OIOP 0= Wc ! @ aJR RO WNhL~ ¢ OT RHz2 G ¢l W~c¢t + we U1 Wo
OWPIZIONWf Uql + GIRR3AWe UT W UqYNWUWUqRAWEHRE GRUN
7YqéWaqéWWeT edqWRUqUII + GUHRIHWE UT WR Gl ¢ & IGdHERR M WY Ua
b HECOGRUNDWAHD s B0 WGe UT RAz2Gel WaKUNg6é we U1 wa et + owf Ulla
cot YW A Ot WRY YaWq!l RACGO! Ws Ra 6 WO UIMJa dLr e Wbl + 65 TRASH
GYt qUI RYIL G! W 6RnqUT Wac¢tt W Rt ql RAz qRY Ut WaVY Wl T 2 &L
YRRHDI Y MABRY BRI AWqs JWHIUq! JWY nwWaet + W H#e Gt Ws Ra
Gett WGl YGUI qRIJE WA éall ! RUDENa LN | RYds Lyl 6130UaNBI Ret ol ¢l ap 131 0 WG ¢ !
¢l Tet qaUUqWs R RUW GUHRIIY W ¢ q6 131 Wag6¢ UWHI YeT WET ¢ C

OWPZZW?J2Rc¢qRYUt Wn!l YaGWft YalWagl RHAWEHCcCGRUN
GYUNWa6 WG ¢ k BB osiah o G6URIE & V03 Mo tddiE 1E o Y @ dud IRR aqR U Hq W
bR OGROUNDWI WG ¢ q R Y 0RIGIORGHY LG | (12 LIdBGSFALE ERpSi@1E 1) | IR aid0ll R G 2
GYtt Ittt wayYl JweUqul RYI G! W Rt gl RA2 qUT Waet t Waé ¢ 0WGI
GYI G6YaYNRACTGG! W 6Y1 quUUT WelAl ¢HE! NUEq6 RAL AWNE L
AYgeqRYUe G WRUOWI qRE WA e 21 13T LWERRNIBTLIFEMID |13 LINSnSLLKC EE LH

M M



TI=Z6 WA~ W GYGUWI WZONT6WRY YaUql REWIFGUHqE qRY U LWI WF
cRGGYGYqclhet Als RS WRqt Wicl DWWRUHRY YI + We 07 wre OROL
sct WOYquagé Wl YaRUecUqWt DAWHQR2IWGI 3t + 21 1JKO

g2Vl chiaAWq6 13t W Dt 2daqt Wnedat Rn! WaéWWE! GYq6 13t Rt Wa 6
Geaacdt WRt WerHAYAGGE URUT WAH! WGYH qJlI RYI Wactt W Rt GlcF
GYt RqR2UWecdaYalWlagl ! WYnWl Yagcé¢ qRYU¢ O UFRAINIBIFRGE I RROT (RFHE L
RUAI D¢t Wl welUneaacel W Wt Rt q¢c URVDIOWE e #SWa RUWDEeNIWE GGI¢
GeUcenUWagé Rt WAYUL ql ¢RUqIOW GqéYeN6WIGNG6ecUqt AWE RGC
RUNDI qRe¢ AWWGIWGE ¢ Uqt We 76 RIJN20JLHHRE dU3 HRIFIE LS I T2 ARRADT 101 As2 Lo
Gel qREUWANHASEECURRECUGWYGqRAORE ¢ qRYUIO

OP OO ¢ ! @ENaGHId RY ILEAMUA Y G D WY n Wb IW~¢ctt Dqlll L
NeWJW ql YURWGYt RqR2WWI WaecqRYUt 6 RGWHIWaqs JWIUWI Yq¢e qRY
t 2GGY!l gt W6 JWG!I BT REqRYUWg6cqagd JWact t gl WRY WeT ¢
GY2RUNWE W6 3¢ 2! WRA (TG RIMD IRIELLLN @1 10 GRIDAI LA 196 L HIANO GG LE 11301 1] L
MIONM6 WA~ W §YGUWI WMKON=Z6WAEeT TW WMIODMes WRUOT REES q 13t U
Al WGI YGYI qRYUe¢ G WRUHAI Wet Ut WRUWGYqUUqREGWaat HEGWILWN Y
Jet el BGUWUqWIl I Y1 WROT mcaIVh WOBUKg RAEWUY U

Co

GqéYenN6Wq6 WG Y+! Wet UI AWGct t Jqll RAWRUY I qRY U We |
| #H6RqUHEgea | WY Wizt #GWW RI DAqRYUCORq! AWRat W ql YU
YGGe!l ¢cqR21IWAENEY 21 JOWe Ys 3211 AWEt Wagd WINIGH G 0k e Vg b ldl
YT ! W RADBWRIG ¢ iRYIINHIG ¢ G¢ HRa! W Yt WOYqWRUHAI 3¢t 1JWe 4
ROGHO! RUNDWa6cqUWYqé 1l WHYAGGUUt cqVYl ! WaWHG6¢ URY Gt Wac! L

D I o

—;

Det WeEY!I I DaecqRYUL Ws 31 WWnYe Ul WHWDqs JUIUW YaqecqRYUeaU

Gett Dl Wei~ ~bWeUT WaWGGY!I ¢lRY Wi~ NbkOW WDR6 I Wal K
GRNEWI YacqRYUcOWRUWDI qR¢ W 6 Ys WY dlé RIDIG W REAGUILIE S R0 41
¢ U9 Il ¢ qV diBbsIM sRI200Y 5 W~ ~We UT W~ RNAWRGGH! RUNWI RO I WUql

—

¢ OUWa NAEG ¢ UR ke YOHIYH @Ydlilingcl) Eadacillls Raqé RU W6 DIWOPEWHY U3 T
~W NI ¥t RYUAUWRUT REWHARUDWE Y U REGRUB WS RE 6 Hdq 6

l



OIOP IOM Wc ! @ @G NIR R4 GLOILL~ ¢+ + W? Rt ql RA2 qRYUWe UT
OPIOMNIONWA ¢ qRYWY nNWAYgqcqRYUcaWwf UWI qRe¢ Waq Y Wx 3UNq]
N6 Wl ¢ qRYWYnWl YagecqRYUcOWRUWI qRE WaqVYWa ¢ UT RAG WG WUR
HYt quWGU!l We URqWaNUNgétoWi 6 30WI ¢ Ot 3T WAH! wet #R07T RUNDW?2
RUHAG 2 T FAHYLRAIT NUDR € E Y6 Yo IO By # v ToeYulealtl WA Yst RUNDWI 6 RU
B? RH IFPUR # 131 Yol KOURADe2A 13 qp L F LARAUII G LH ol U sRALGBOIM FLLRIAIYL IV 2CHGLR T
nIJJIT RUNWANDG ¢ 2 RY ssiiiccadiitce @it L0 dJid I EERIDWE 2 At Jgq WOWRUHRG 2T |
b ool RIT SdiYd WhgRUNWe !l qRYT ¢ HaqllliR#E 103 RiasIID ROARBUN A W
nl 2NR2YI Yet W RUJqt O

N6t JWNI YeGRUNt Wi YWOYqWwaY!l I 3t GYOT WwOWeqa! WaVgl ¢T
HYGGYt RqUWRUO] e WURDWY nNWAYT ! Wt RANDAW RNt qR2 W ql ¢a
¢ HI Y+ Wi EeYa YURYH cQUGtN! B 6 R & & dE (hie @URHIRIS BRtllbie BIc 2 NN IJt q a6 ¢
q6 Rt WGWal REWHE Gael It W 6¢1 T WA R Yl LW & TURKAIE @ gLy + q |
ARYGWHAHGcURHC G WRYUL ql ¢cRUqWYNWaé IWaY!I GeYayn! we U Wa

OWPONI=ZW[ IWJIT RUNDWEGRARIWDUA! WecUT W[ eUrRqRYUcGW9 YU
x ¢ 1Yl RIT WNI ¢ AWl We UT WaR+WT WnWUIT I+ W Rt Giiée! W6RNG
HYt qt WYnWie¢UT RA2G el WaYqRYUWEt Y HAREYDIR s LR gqeddlRAE G ql
b 6YsWaYsW ¢cqRYt WHYUL Rt q3UqWs Ra 6 Uil adT LetHe1)3 G Udld ¢HUD q R
GUH6c URAe G WHY UgqRY B BL RIG N N GRIRNSH&RIGEmRI2ad ¢ qNRIJE W ¢ q
T Rt qRUFqUWHEqUNY! RAC G W R2Rt RYUt 1O

OP IORIGCWM GYqc et Oc 6 G6ERAR2 |

c RGGYGVYEHcUI WI+HRUGqRYUWqY W6 IWNIWUKI ¢ dWGe qaqldl Utowf
Gl YT 2RIt WWFaql DAGWG! WERNEW Yqe qRYUcOGWRUNI qRe AW Dall
GUgqec AYGRAWI ¢quWwl T esw3W WGUUT 3UHIWYOWIo RARIIUq WG ¢t
GUetc URARCOWHAY qWRY WaVYaWl ¢ qT W 2 1JWa YWH Ydq@uadd ¢ qYl ! U
b IARYUT ¢l Wne URqQRYUY Wl RIODJIOAWHRY G GUqRaqR21IJWE UT W In1JC
gqet tt Wagbécqlt ql YURG! WRUJ e JURVWRat WeUqdl RYI! W& ¢t t+ Wi



OWPIOPWE2YldaqRYUc¢!l ! WeUT W[ eUrqRYUC G WFf &Gl RHC
OIPIOPIONWAYt qJI RY!I W~¢t+t WESRNnaqWe UT WAI YHYt HRIT D¢
Neuwett eaGqRYUWq6 ¢ qWs Il AR2Y! WWae UT RAGIIH WI2Yaz2 Il U
GYt qUI RYI G! Ws DRNS6qUIT Wactt W Rt ql RAzqRYUt WRY W 2 GGY
¥ 6 RARqW 6 Y1 qRURT AWGYH qWl RY! 0! W6 WEAE DGO RAD AWWF
I ] WEqRUNDWU2YdeqRYUC! ! W DBy R OWRUDLRIMIU GRY Ug B ¢
¢l qRYT ¢Hq! Gt We UT WG Rt + YT ¢Haq! Gt W 6Ys WRt Y& Jal RE W
tennt qgRUNDWUY LW '+ qUG ¢ qRAEWGYE qJI RY!I W 6 Rn q O

OWPIOPIO=W[ e UHqRYUc¢c 0 WARZWTIIUR-cp!GW ccad UNWOUNadc qld

Al YAYt #RT Wc¢ Ut W Rt Gace! WRHRYUOL Ul 2¢qR2IWAYI GeaYavyn! we
¢cUT WGl Rttt YT ¢Hq! Gt WDF8RARqWHAI YT Ul Wna UqRYUe 0 We C
Gl YORUWUqWRUOWG¢ U! WeUNead¢caqlt AWG! YRBH W RIE VWG 6 il W6
G¢RUqe¢ RURUNWNWWT RUNUWE WOGWHqR2Ra! OWf ORI 3¢t DT Wact t 1
cHqWet WRYAGGUUt cqVYl ' WET ¢GaqeqRYUt WRUWgeE $#¢ Ws Raé We Ua

OWPITWx RGRgc qRYUt WeUT W[ 2qeal WWAIIE J¢! H#G6 W? RI
N6 DWWt RO Gl RIWDUMWGRYYc oWl YaqecqRYUcaWayYT 3aw WG 3t 3Uqt L
T YUt WOYqWHae Gad IR WG IRMWE @il dicldR#t WY nwie UT RAz2 Gel |
RUt qecUqcUlYet WHWIUq! 3t WY nRY d& & d BRIV G | GAUIBGUET Ldj 1R ¢ 13 + a t
Uldel YGet Hatc¢cl WAYUq!l YOO
[eqel DW gl RIJt W 6Yedl WI+Ge Ul WeGcYUWaq6 3t w3z 0T RUNT U
NKNG IdURIG Ut RYUcawl ! U¢aRAWAYT WadaRUNWYNnWGeUT RAz2 G ¢
| YaecqRYUc¢caWe 134t we OT Way!l YW WedRt qgRAWI WG 131 B0 q ¢
SHKEYm®&t 2 0Wl UHYUL ql efqRYUWet ROUNDWRGeNRUNDWE OT WHY
Gct qRAEC Yl ! Wactt WeUT WRAGI Y2UWG! UT RAqRY Ut WY ™n W
O UqnNl ¢qRYUWs Ra6 W3 URqUWUIGUGUIUqWe UT Waet Had VYt t1
cUT Wt ql ¢cROWIUWI N! We UT I wavel RUNIO
MK Yel Ul Wage*#YUYaGRAWe UT WYUqYNWUWqRAW ¢ GaRUNAW
qUAOGYl ¢ctdWwl2YdeqRYUWYnWacecUT RAz2Gc¢!l Wact t W Rt ql RI



PIK®VYGGel ¢cqR2WecU¢a!t 3t WaRUt RUNWEeUT RAz el W0l T
AD6¢c2RYel WqYWI+FGaVY!l DWEYs WaWHSECURACOWIORARIUHRA!
EeaREWECGGI YEHG6WN Ws Yadal W ¥3300We UT It q¢UT RUNDWY N WG Vs
GcGacaRcUWNIIUIT ROUNWIUI2YGeqRYUWEUT WGl Y2RT DWHERYUq I+ ql
nYtt ROW GURRIJL IO

OPYWIYUHG2T RUNDWEq¢c qlaUq

SRt Wt qeT ! W 3aYUt ql ¢qlt Wagéc¢cqWie Ul RA2 G ecMWeE HEWRUNU
caaGceat Wel ywny2wl UJT WGl RGc¢l RO! WH! WARYGWUHG6¢ URHE G U
RIJgcl ! WneHrHaqVY! t oWf OFI et It WRU WG ¢ WHN RIGE OvaGl YL iqcR Y10 ai G
RUAI et Ut WROWET T eVl Waet #aWWe!l e AwWae RUqe RURUND WA
202ReqRYUY Wnl YO WRY Y& IJqP FEHOLERREGHILR (U LG YD 119 #LU8&F dlib aIRI0 18
RNDWt qRYUAWE 0T Wi3vl nt wi yae Uit 1o

Co 2

—(

—(

NeWJWl Wt 2dqt Wt eGGYIl qgsé JWRUqUI Gl Dgec qRYUWq6¢caqlne UF
#AYUt ql ¢cRUOqWés et WARWOWE W ql YORUI Wi Wagll dRU¢ Uq WY n W ¢
N6 Rt W qal ! WIt q¢ AGRY 6 13t We Wnl ¢ & 1350 We Ui Yioaubar WrlIry(RIFALL G
Dfqé¢ Uqe UT W+ qRUqWaGcGacaReOWSI AR2YI 13t we UT WGI Y2
ARYGWHAG e URHL AWUHYGYN! awe 0T wWl2YdeqRYUCS! I WGYI G6YTY



Mallc¢ HRqac¢dWec WeTl WAYY qel Jwe 0T W ++Y

Raqea
l ¢cGaqecqRYUt WagYW~RRNEcqUWagé IW~1IHGE ¢
~¢ctt W?Rt ql RAz2 qRYU

NIONWf Uql YT eH#qRYU

M FON tON ol c IIrNIIWANRI Uyl YIDW AW[ e URqRYU¢C G WERNURZ H
cleT WGYt gqel DAWGWe¢ URUNWS I WEUNT WY nWa6 W6 IIeT W 1deé
AYUL RT Ul ¢qRYUWs 6 30W qa T ! RUNWa6 WWI RIgeél ! W6¢HRqt Al
Geaacat OUOUP2 DEIGB A G c Gt W RY Gd¢! We W R2 131 HRUGE 1L Yén! LY
TYH200U0qUT W6WeT WEYH gqel Wt WeluY6GWI AWNGOOL Alle UT We Ws
BEYTOY2aUR¢Gt AWZMMT b AWIC WG EY 21 UWs S RAG WS ¢t WY naqldUWAIL
COMWZM=ZM6Wcadidc! AW=MMI6 We IAWP T WOG EEE N NG N ¥ 6] dq
HeqqRUNDWa6c¢UWe U! WYqdI WaeadbedaWNl Ye Ggrow

N6l YeNR6YeqWagdWWIiRaqWl ¢qeal AW WWaql 6 RUYGYN! Wet 1IT U
BUNeENRUNWRUOWe U! WAWG6¢2RYel WRU2YG2RUNWG KT WavyY213a813C
TU30UT WagéWWmwet 2¢cimwlléleTl WGYH qe | Ymudadud Widua aJTR = @i RUGE 1D WL
¢cURGCOWRY W q¢UT RUNDWY! Wsedt RUNWe UT WOYquwUne nRUNWF
q6 Rt WGYt RaqRYUWg6WWUeHE6cOWIRNEGUWUqWe UT WOWHTE Wieat A
7UUYRaqWIq WE G OWb = MZ MG iz d) 4311 1YL 6 g sz Lkd t¢ L dlis o d W a 19
CHRI WYNWqdWWsWeT We UT W6 W6YI RAYUqétWs 610Waq6 1We UF
gc¢l NWqAWe U7 WRaqWRY WOYqWUUNeNIT WRUWNY!I ¢NRUNAWT I ROT
GY2R0000qellROTI¥#HIRIUqec qRYUmAWs 6 J0OWI WHY UL ql e #qRUNL
GeqUll ¢calt DARHRI Hedcl WHecUcO WY nWq6 WWRUUWI WIIe ! ow? 13t
mUWeql ¢OwWENeT WGYH gel W 13t #I RAIWE eIl AREWY top¥en IS 6 R
2t DT WA! WGI W2RYet WeeqdVYl + WRt W Wqe¢ RUDT Ws 6 30WI In 13l
Rt Wet T Ws6W30W Wnl I RUNWaqYWY!I RNDRU¢cGWs YI t Alls Ra6 LWHG
GYt gqel ¢cWRYUqU+aqt AW 2 A6 W NS dUd GETYROH fyd tetERy0ID WLEAd 181 Ua
N6 UWnYadYs RUNDWI Rt At t RYOWAI RUJ ! WI+¢aRUWY W6 WWHRY
61U¢cT WGYt qe | WUWRUWHIODE BRGWI 1J1



NMIONIO= W[ e URqRYUCOGWERNURIACURNDWY nlWc WeTl WAYH a
MIONKO=ZIONWNGS I dYI INned¢qRYU

clel WGYt qal DWRY W WaWw2eclqugYWgsdWl2YdeqRYUWYnLWaé L
HOGYYT WGH Ut t el YW YDheRI U7 WaYW e EWaqs WS WIeT W RI WHG
Q6 NWE T AWe UT W6l aYG6!'t RYGYNUMILRUWUARYUOA LG GLUMI 1J¢
HYUt DhueWUqa! WERNGWII WEWeT WIaW2¢qRYUAWUUHDY + Racé qlil
g6 WWAl ¢ RUOW + Wt GUHRIJY Ws RS WIYs WaWagqe AYORY G W6 ¢ 2 1We
GNgq¢cAYOIRt GAWq6 13! WHe U0 Y quintdddiig 18 aqIWLH 2 & QAR WA G YLNATG LY dy ¥
DaW2¢qlT WEWET WGYt RORYUWLEN! GVYel AW=ZMNZIb IO

MIONIO=Z 0= W7 W6 ¢ 2RYel ¢caWoYUql#qt

cleT WGYt gqel DW2¢el ROt WAYq8 WA s WKIU0We UT Ws Ragé6 RUWE GUIF
TROWI WOqUWe HqR2RQRIJE 6 Wa! GRECOG! WHYs I T Wi a1 RONDWI K
GYt qal Wt WaqYWRI06ecURUWIU2RI YUGUOWG6 e JkE BGR2 RRIGIIH
2¢l ReqRYUt WRUWANG6¢c2RYe !l WANqs JWUOW GUHRIt ALt 2 HG We
Gl BT ¢qY!l W2RNROc¢URNAWAHI Yst RUNW2 1pHd @dq RIDDIOGARUND WIT RIJq

XaTaY s e aap RI@ D

fquWéct WAHXRUW 2NNt qUT Waécqla YT R3ACqRY UL WY n Waq6 13 LWt
| Ut edqWRUOLWE W RI WRqWI deé qRY @A 28aRaERIANILES 10AJ0AR Yt I T LLLGY1Y
SMNTO6WE¢Et ¢NecGRWEUT Wu¢s ¢ HIALWE MEZ M6 U IHG & 1§ LWE AL WD WML
Geqll callt JARHRI Ha G ¢l WHe UC O Welx E fAe losqdRIUIDALY sGUTHLRAIY LIS
UYd gz qqRUNDW GUHRIUY WeiNx™ WwWe U7 WOO™ AWl Wt GUARGQR2JG! b
GYt gqel DAWRY Wne UHqNeqie G0 OWIG T Goddnddd RUGMMENS @R R 1t W+ 6 R
b ql efAgel ¢t GUHREORt ¢cqRYUL Wt e GGYI qRUNWg 6 Rt WHIG ¢ 2
GYt gqel WWRat Din WRY H0eYamalREGM L sJ7E WiYIR ol IRepLE ALB KOS L= M= Mb S
Gl YGYI qRVGUY qWRBHLGAR! WGYt qal DWHYAGGe! UT Ws Rad Wad ¢ q
GYHYGYqRYUIOWI Y FelageRIUWaA IFBUd62IRCYI 2 | WRY WII+FHGaT IT Wnl Y

XaTaYaYaYOx YREYGYqRYU
221 RUDWIYARYOYqRYUSAWzUNaGe qlt WoOYT wllgé WRI WE13¢T + Ws
D+ GUUT Rael JIOW G q6@ams we VR WD Wépé BILED UE 2+ Ha ¢ 1 Ws VI

MH P



2101 qRECGW Rt Gi ¢ gD (g 10RGHIRG duBMOB RE qUqlis Rqé Wi RUF
ROWECUWRU21II qUT WGH®BI i dSENGENC (bt BRI NOINncoRR} Wiks ¢ ! A Wa 6 1J We
30T WYnW2RUs We UT WUEHG Y We W RNEWT WINI WWIWYnW2 RAORD ¢
JGdu2¢qll WGYt RaRNIGIRARWOLWL AR G OUIIWB0 11 N!

XaTaYaYp®to Wl qoGYt qel 13t toc UT 02 RNDRGc URD

~¢U! WGz HIRt 6T WeHAY2Uqt WYNW6EWeT WGYYH qel WWRULWGE GAGcC
I 10t qrWe UT Wee G qwulGYt gqal It Weié RT ¢ 0 ALY REZ7n@EAus 07 W7 13|
96RcGGUWEUT W[ ¢! t WAW=MNOGWI Yel qRIJIJHR G LG 108 RE 2 NTE &
GYt gqel WWRUOWI RoWI WUquWs ¢!t OWASRUYHII Y 13t W ¢ Rt Wq6 K
YGGYt RqUWYnWag6 R WnUT RUNWeUT WnY!l ¢NRUNWGYH qqa |l WDLWs
EORQSEAWNPTOb IOWX ¢ NY G VY @&y LLEEYU Talem JOOLAST! UL | RIdH 2 ofi LR WILLEY & L
q6 DWHIDIY2 RE¥ WTa2 URqRYUOWe UT 12100 UznR #RG I TRaOGDHILL Fey LG LE lNLLEH | 13
¢cUOT WeH6RW2WIWe WS YI RAYUq¢ O WY ! RIJAD d0tld ©YUIG WD E 6 10 21100 19 Blldy £
NROWI cad! WIFqUUT BT We 0T W6 W el W ¢ Rt BT AWl Wt 2t qRU
qé6cqWYAt I 2107 WEaqlll It qAlls 6 RAS W IEHMNID Wq VY WRAG Gl Y2 1JLlg

XaTaYaYaXO JUT RUNWANGE¢c2RY e |

cleT WGYt qal JWsct WHXWUWEY + YRREqUT Ws RS Wn 13T RUN WA L
HI Yst 01t Wel JWIFGUHqUT WaVY W6 Yol HdRIGE ILLLGNIOY TY AR W&V I 1
5 6 Ra Wl 6 RUIYIAdAIN YWd I8 |hAbizt 6O (R GU2c0G Gl Y+ RG ¢ qlJd! WN®E WY n Wi
PMEWYnWagé JWIORNEqWnYI ¢ NRUNAWRUT RA¢qRUNWa6 ¢ qWn T R
g6 WRI WiRNWqRGGWOW + WnUIT RUNDWeUT WnY!l ¢NRUNWHYUt qRae
2¢| REqQRYDWBURNBGIURUHDRG D WHqMRREE & WS 1ICT WGY qeal 1L
¢cUOT AwWrY Ut Bz BU0qia! AWgé DWY!I RIUgéeqRYUWYnWq6 IWa ¢ UT RF

MIONIO=ZIOOW7 RYGWHEC URARCOGWHRYt qUWYnwact qrRrAEACqRYU

cWeT WGYt qel WWe 0T waé¢ UT RAGUWY!I RUOqe qRYUAWT 133 01T Wet
6YI RAYUqc¢aaAWe! JWOYqWRT JUqRACTGWH:z qWIJF 6 RARqWE W ql Y
¢cUqUI RYI OG0! WRUAHGRUOWUDT WEWET WRAGGH R WEOIHRRIG Raudy I RUIJWIR O *
Cl Wt Hel AAWE2¢ RACATUWANE 21 BaWUqt WYNWEWET WGYE qe
| 0t qREMFWTG IWGYt RqRYUSA W6 DWW ¢ UT RAz ¢l WwWe O Waeé * R



GRURGeGAWeUT W6 WWsWeT WeUnNaWWe GGl Y+#+RAGecqUt Waé IWa RC
s 6 RAGWGcUT RAzG¢c | W YaqecqRYUcOGWRUWI qR¢ WRY We qWRat WG e
¢cUqUl RY!I WRUAGRUGCqRYUWYNWaS6 DWW RUIWRAWYWRRWNILOKRGRL e

MIONOOW~ g6 YT+ WY nwWaet 2l RUNDWGEWET WGYt qal 1

MIONOOONW? RI UHRqWYHL D1 2¢ qRY UMIIdI2 IGH ZEW DY UL ql 2

W2e¢l RUq! WYNWaWaqé YT+ Wéet WARROWIEGGHY! T WaqYWaKct 2l
YCrUAHEIL t WGEYqVYNI ¢ GERAWI WGYH RaqVYl Rt AlWIGe At Rt 6 3T WG
TWIR20T Wn!l YaWgs WYl RIUqé qRY U WY n diod 1JWIRK & @R G0 Q1§ F
HAYGGaqUT WqYayYNI ¢G6! WYl W Rt + WHqRYUOWRNS DWW R2UIt Raq
q! GRHAcOG! WIRGRUT W AYGUWWYNWRUT R2RT 2¢ W gqal RIJI AWE
Al YT WRUONWII BURDE W WNel T RVMXES WET 0 eY U6 REWHA Y b

7U0YRqUWUqWE O WeiZM=ZMb WHYUT 2 #aq T W HE D @EARTUGY D BHERE !
cUc¢ca!t Rt Vel glddMBxaE29 I W G ¢ qRYUt 6 RGWAH! Wl YR281WUqRU
¢l qRYT ¢Hq! 0t AWC UT WGecWUaUNatcqllt WemRUD WEE RY¥ KOLWE 66
bagel ! W2 ¢ G edeaqaelD LR muEiYIOHo GqRYUWqE ¢ qllgé WWGa ¢ UWYn
6Yl RAYUqctaWs 6 0Waq6 W6 WNeT WRY WeaqWl Dt qAWe UWet + 20 GaqFR
GYt gel DWRUWWJ+ qRUHGQLWaq ¢ *+ ¢ HOWN @ RiFhgRiYI02 @i g RY)UIRE i i EHIIL
YI RUUq¢c qRYERVYHREUGS DWHOORG WY n W6 WWRUOUWI W Wet We wi
Y20 UUqWYnWagd DWW eT WRY W WaqUHGK We UT WRT WUqR31IJT We

Co

N6 WUWectt 2t GaqRYUWq6¢c qlgs JWGHE ¢ UMWY nWad WWx E9 WG RIJt WGE
et WAXWUWet IT AWARE G W3l 1 YUOUYet d! weHAYI T RUNDWqY W7
¢cUT W RUqWRUWW+qRUAqW GUHRDG WY I WY R HIB@ We @ IOAIE MN Dk
q6 1Ws YYOd! aN I1dRUNY R ¢y pdidiq R hi#H Ra e qIRI0O q 131 Gl 3q T Wet We U
et 2cOWENET WGEMEIUHIDRWWE IAGUNGBDID L A WH Y GpEIE R I8 B d WU & W 16 1
YnlWagé WWI+ qc Uq el ald Wl dRrRuNOHERCGABIM BEEOWIN G Rt WG D a6 YT W6 ¢
ADUUWIRGRqUT WagYWaecaaeat AWNE! GVl WIallé d OWbZMM® b WE G
g6 WWx EQWqYWiedqRGUINUW ¢al YGYT WNWUNI ¢AWlet RUNDWI*qe C
IJq WeE G oW = MMT b We + 13T Lay & I Wl £ & ¢S & 10 ¢TI & YiHId &7 IR13 1k i) 6 13

RNt ¢ e llteh BERERIMIRT WS T We Oqdl RY I oWk s e Ve A R D
nIJUT RUNDWE ql ¢ qldN! 1O



MIONOO=WEq! WUNq6t We Ul WGRane TGt WY nWIt q¢c AOGRY 6 1
P 60q6 0l W WYl RUUgée qRYUWYnWaé WWx E9 W WG 13t WOqt Waqéb
| U] UHat WYq61]l WAW6c2RY2l ¢aWGYt RqRY Ut Wt e ®#6 WEt Wad Y
NPT RONAWRc UUY qUWAHWIWHRYUHG 2t R2 D0 ! W A34UA 186RUAR Y2 | 26l
T R2UT Wnl YW RI UARqWYHAt 1 2¢qRYUCOW

W W¥2RUs WYnW RUIgel ! WG Wnl BORWWE 0T Wn WUYRWNWE IRNG
2NNt qf Wagécaqlle W DiecqRYUt 6RGWGCE! WI+Rt qWe GYUNWx EQ
gl ¢cqlnN! AWe Ul Wet ecdW6WeT WGYY qal IJOWe Ys 132131 Allg 6 1WA
HIJ6¢2RYel ¢cO0WYAt DI 2¢qRYUW7 WUYRq WI0dé &R GO W 8 B M L Wlix [k
YI RODOqeqRYUOWeE UT W6 WET WGEYt qel Wowf Ut quel Allgé WWGa ¢ UL
AYI | Dd¢ qlifdmRedndndidas ¢ 2 RY&UMe BT ARUD LA DGR OWURAG Y s
NI ¢ARUNWQ@E¢ #¢ 10
N6wuwYl RUDUqecqRYUWYNWq6 WWGHE e UMWY nWaé IWx E9QWE ¢t WHIIIIC
sRq6WYUWDWYnWRat Wel 2¢U0Uqe Nt WHWRUNWRat We GGURAECHRGF
t ¢ O0ORUNDWYNWaGat De G W GUHRG WU tOW dPR 8I¢ ayld WE 11D H FRHLLIER ldf LIS
GYt gqel WWeUNGWt towf OwW+qc Uqige #¢ AWl RI UHqWY AL 1 2¢ qF
cHH2 ¢cqUWiNEt 2l BGUUqt

MIONKOOKOWI YI | ¢ qRYUt Ws Raé6 WAY
Gc¢tt W Rt ql RAzqRYU

I Wt RAIWNAWGSE! GYNI

XaTandadagTHO7 YT ! 1OF RAL

7UOUYRqUWUaqWE G OWZMEZMb W DGY! qT Wadcaqllt GUHRIJL Ws Rad L
Ubeql ¢OWENeT WGYt qa |l JWYnwWoM wWwe U7 Wwe wl YUt ql e #Haqdl U
D+ HIUUIT RUDWNMMLILE DWT Rt Gae! WeUWe20HRYOVAUDEqUE WLHIB OO R
YI RUUqeqRYUWYnWAM OWRNG It JW3 0T ROUNt WRUOT RA¢ qlWwe UWIG
H! WuB6G NI WeiNddOb AA2 qWOYquwYOWHI ¢ URcOWYI RUUqe qRY LU
BINGDOb We | N2 T Waé ¢ aq WY RN iRk Gidow gqirndd 131 IIMRIUEE AR q R L
DU2RI YUGUWUqt oW + W 2 RUcUqt WeT ¢ GqlT WqYWYGUULWGS e ARa
RUHI et DT W2RNROE¢URVWE UT WRUq! ¢t GURRIHWHAYOGHC qIY HHA:
D2YideqRYULWYnLWS OWOHLIOR SIfASET RGN GUHRR L W 2 At Whe W0 q i
GcRUqe RUWQE WWEWET WeqWY! WANGYs W6 IWE 2130 WY n Waé 1JLWs
YRRz G! RUNDWYGUWUWGSE¢HRgeqt AWNRWUOWI ¢ad! WIS RARqWEE WG Ys
TRONIBXUBXE 9 WY RIUq¢e qRYUWRY WW2RT WUqWHWgs BUIUW RAIW

MHY



XaTaodadaYOAG! 6YNWO!

7U0YRqUWUqWe G OWZM=Mbe WnYa UT Waéc¢cqAWs s JOWRY! | WERqIT U
NUUNI ¢aRADT WaWet qt uee |l Ut WelA] xEb Allgé WWRUY 2 3UHI WY
YI RDOgqée¢qRYUWs ¢t wWwOYWayYUNRWI Wt RNUR 386 Uoqir@UE 1Yd TG e+ 0 o=
q 6 1J WERFITORWNIN 2 + FOHE AE WRALW His A L@ & 13 WKl Y 30 RWOMIMc | Ret
TP MWt Nb At @ IXREGEENNEE MW Db ALW¢ @ RIBGUEDMRERILLtC A MRAFBIELE
SEMEWRt WOWe!l 0! W6Y!I RAYUqc¢ OWHIGE £ DAV E WHE Y1 ié E It WY 6 b
OT™ Ao UMK ¢t 0T WOMR 2R atlli T WHU WY+ GUHqUT IOWERGRGC! !
Ea YRT W¢ AlWs 6 RASG WII+ 6 RARG We U weezid | Yeud 1312(RE2au)d LUdndl LYSGIda] SLILG
Gl T RHEqUT WA! WAHYTA AR Y # GNIpks 41 We ARG e UBAY Vet PUN W
BIOPt Db AWRUAG RPIOWGE IGR ILIOE T ¢l Wé¢ GUWRHR2 IG! Als 6 RGWWAYT
NG It Wl It edat W 2nNNUt qWaé ¢ qllgs JWGYH qWl DGREHGWWE GG
nYtt ROHEE GIBRNENSWGSE! aYNUWUWqRAWI NI It + RYUWHACH T WY
YOWx EQWYI RUUqe qRYUAWAYT ! WG HINWLSE 61 I dRial! 4L 4 1LUGT R 1Bidyé It
YaUR2YI oW YaaYs RUNDWa6é WWI+Ge Ut RYOWYnWNI ¢ttt aeU0T 4 U
NG61JI G¢dl~c¢#+RGe2aAWGIENAYS cHRT WIE ot AUR gV 1 Rik q Y 8108 @ Rig 10 il
Dfqc¢ UOqul UG Wt WUqecqR2IIt W Wae ROWE WBR ITIGIOWE | @& D@ W WH Y
Gl YAYt ART Wc¢ Ut Als 6 RAESWE | W WdécaqR20! WAl ¢H6! NUE q6 R
YaqGRIJI+ W 30 ¢ qR2 1JLWapl dlsnId UG of YT antRay 0@ ¢ Wit MESIDIIR + +
q6 Rt W gqal! 1O

XaTadagdgdto JIT RUN

2RIqc! ! W ql ¢cqlnN! gt GURRI Hede q@RIUVIMARG 0 RBIRY 2 IWNc ¢ AR
HYI 1 Jicqll WsRqéWaqé WYl RIUqec qRYULWYnWad6 WG e aqldl ¢d LWt
GYt qel DOW Gqé6YenNSAWA! Yst 131 +d¥D IRMR Yellliap sUeGUELRI] apcARI) LH ¢l
SMNYbtOW UcqYOGRAHCOWEUT WANG6Ec¢2RYel clilWneHqY!l + AWRUHG 2
F RADWYnWHI ¢ UR¢ AR GIGWITDY £ DIJWRIVHRIqeh # AWwe OT wn 13T RUNDL
GYt qel 1JHOLWMR I R GREE VIR Wet + YRRE qUT Ws Raé We WT Y5 Us ¢ 1
NICADI T AWs 6 IR DB E RIOWINnMY B8 RGa qWHEY! | It GYUT t Wa VY Waé L
YA+ W1 20T WRUWAL Yst RUNDWI 6RUYHIII Y It IOWNS IWE Yl G6 YT Yr
RUNY! @ cRRVIIUGIYIQRUND WS I¢T WGYH qal 13 W Waeqll WaVYWnidil

MH



gU0WE211 ¢NUAWAL Yst U1+ WIf6RARqWe Wa Kt + wWweUql RYI G! WR
nIIUT U1t WetO=" b We U7 Wnl ¢ANl t WeiOX” b AW 2GGYI qRUN W6 I
RUJ 2 DURWDWUNeql ¢aWEWET WGY el IURGHR Y WIDd & RAIJID Wnld 13 TRRG e
DI ¢ttt 13t weUT WAL Yst 131+ W BEeHSWNY!I WnYOGRENUWE qWIERNG I
t 2 Ht q¢ UqR¢ O Wa R fI0W YW dlFhRYeYR | LLRIED TN B GR7LIIEFCOVNRELIIN of Lilict GIHOSALL
Rt W+ GUHqUT WaécqllqsPie Ok iz QIIGRAZ Ud e WIEEGE e ¢ &1 Ws Y
q6 1t WWANGEc2RYal ¢aWl RoWI WURDY Alls 6 RASWs Ye 0T WHIIWII* C
SMMTO6WERSWGGS6Y!I UAW=MNY6WIYaqRIJI WIJallé G HOALW=E MNT b HOLU
RUARGRONG WOIRIGY € @ &l DWRY W+ GUHaIT WeHI Yt Wq6WNI ¢T R
cOT WnN!l ¢ANIt WelEWI WUYWIallée GHOAWEMMTG6 WWEHS IO G6Y!I OAW= N
| WHY UL ql ef#ql WHI ¢ URecaWYI RIUqe qRYUWe UTdlR3AD 2 G W6 1J¢
| 1t edqt WARYUt Rt qUUqWs Raé Waqé R Wal WUOT IOWERGRGE! @! AW7
| WHYUOL ql ef#ql WHI ¢ UReca WY RUU e iR @ W@ERDIEELDIND |sclA R U I
q6¢UWRU s WARBREW HONY b We U7 W #ILIAVEVERAR4E GIN~ b 1O

fOWRYUql ¢t qAWq6 WO I 2RT ¢ WWI*F6RARqWI Wdec qR21IG! WHY
¢CGGlI Y¥RGCEqUWG! WNM WYnuweUOwez2ll ¢nuwlleql ¢iWGYt qal WU
DI CANDI Y Wel JWOYaquWl Rt qRUNz Rt 6 ¢ Helllld IFEEM | 11T+ UGYKDHIG R Pt Jafill! ¢ G
b 2NNt gt WagbeqWs el WGYH gqel WWRY WOVYqWe Wet UnedWgVYYaddU

XaTpapopgodag X0 Ul IOGUI 6¢ Gt o6 JOG et + Ol Rt gl RAz2 qRY UHOY n K
bWl 1t #1RANDT WRUW9 6 ¢ Gaqlll WOAWas WWHEGYH I Wags dwrIUq! K
6YI RAYUqc¢caWe+Rt WagYWaq6 WWqUaGGY!l YG¢cUT RAzdGc¢!l WTYRUGq Wb
| YagecqRYUc¢ G WRUWI qReWgécqlliet qUBBD MY 2 VIWHY 6 RIMPWHG &B B
56 RGVWIGecRUqe¢ RURUNWTEs WHGY 21 WWRUWe W W3t qrRUNWY ! woL
qé WS IeT Wl WHEI et Wt WgéWWsY!l RAYUqcéecaWl Rt qec URHWDWAN g5 L
DoUHqR21IWG e Ul RAz 0 ¢ DM IIYeapeld RLYaUS Al RANITN IoRYenkaLRUGHI R U ¢ q
| BT eAqRYUWYNnW YaqecqRYUcaWRUWI qRe¢ oW
f qWRt WGI YGYt UT WadécqWl Rt qRUAqRY Ut WRUWE WET WGYt qal L
HOBRYGUWEY! DWGI YOYe URWDT AWe UT W@ Wl RWY W éld § W EIH O WO F
|l 6 RUYHRDI YqRT + AdiM2 & DU WG WK B EE (UE & & LWc ! Wik 2 K g o N & K
qé Wt 2 At qe¢ UqRecaG! WNI Weqldl WaeUT RAzG¢! W YqeqRYUC O U
RUAI D¢t WWRUWUIUWI NUWqRAHWWUW+*GUUT Ragel YW edJRUONMG 8t qRAC
nYYT W Whe RI UT WaVY W 2t q¢ RU WML UNIRIARY ¢! | LM cR A 130URGHI 1JXh

MO N



I Dt edqRUNDW Yaéec qRYUCOWRUWI qRe W Ut Rt qRUNWGE ¢ UT RAHz2 G ¢
| e RI RUNDWNI PDeqlll Wiet Aadcel WIOY! qagYWiec RUqe RUWT ¢ s
¢cUqUI RYI WaqRIqRUNWYN Wa6 1IWE 3¢ Taqllle & WS B ldjle I01I¢0A WE Ha R 2 L

Wiyl Jwe Uqull RY!I G! WRUARGRUOWT WlWeql ¢GWEWET WGYt qal WS
RUWI Yaqe qRYUcecGWRUOWI qR¢ AWRY W6 131 InYIl DWI+GUHqUT WRUU
b s 3T Waet + W RY apl RREGEYoERYYob (sl HiaEapeRoAdRI2 HARI2cOUO LR G 2 G
?2RAVI Yt IOARAYI URY

NO=Wc! GYq6 13t 134

M=KONLWc! GYq61Jt 13t WN

AHRY 2 U cRR@UBReYWILLE Yt gqa | WWs RGGWOYqWedaqll WagdJW RI WHEql
G¢UT RHzOc¢l WaGectt WGl YGUI qRIt We UT WeUeqYGRHECOWNWDE qel
ROt Wl qRYULWE ! Wéb WAz qs RAdWedqll WagéWRI W #¢aRUNLWI ¢ g

>

| T REAqRYUWNaW~¢ Ol RAzG¢! WHUIUq! DWY nWactt WIt qRGE ql
¢cUT RAGVWEUT Wiz e We WaYT WaWeT Tet qUT WnY!l WRUW2 R2 Y WG L
Did¢cqRYUt 6RGt Ws Rag6 WG ¢ UT RAG 1IWG 1I7UA of GallIRIWRLH AL ok SGLDRFGat 13 +
Ys Ul WRUWaEWWEIWET WGYt qal WWeT Tet qT Wa vyl a0

— o

e

>

| DT RAqRYUW=ZaW~¢UT RHz2dGc¢l W YaecqRYUcaWRUWI qRe WIIt qF
¢UT RAGUWEUT WoiZp WeWGYT WaWwel Tet qUT WnYI WROW2 R2 Y WS L.
DadecaqRYUt 6RGt Ws RS WG e UT RAT IJWE R Qg @ LU d ILIE R fo 1l 114 6 1) 1 dy
Y510l WROWq6 WS IET WEYE gqel WWET Tet qT WaYT 106 O

—

e

Al DT REQRYUWOalW~¢tt Uql REWRUL U1 qRYUWE | ¢ Ws R G W+ 6
RUIWI qRe Wt qREGC qUT Wn!l YO WeINb WE WG YT JoaWet t 2 RUNLWE WG Y
ROW2R2YWEWET WEYH qel 136 WS Y s 102010 |2 SHLLA 15HLEa5H I | HYE ofi RaJRONLE &
qYWANWERNE NI WRUWGS WS WET WEYY qel WWET Tet qldT WavyT 136 K

NMK=K=Wc! GYq6 It 1Jt W=
HAYe2 UqRRORRAUNWNG WERIULGYt el UWs RGGWHNDqql WI+FGa¢ RULLq6
BIRIOJIOAWG ¢ UT RAGU WG WUNg6AWGcett gl RAWRUY DI qRYUWE | L



et}

RUNCE!l Wet t YHRecqRYUWEt WROT RAC qUT WAH! WHYI | Wdé¢ qRY U WF
| RJUqc¢aqldT Wavyl ok

=<:

pal

6Rt Ws ROOWAHDWaUt qlT WAH! WrececdH20¢cqRUNDWe UT WHYAGGe !l RUC
¢cUT RHGUWIEWUNqS6We UT wWwHIUql WY nWwact t owWde UT RAG WG I
UT Waectt BqUl RAWRUY I qRY U WS IRIYAK WARRIWMD L #RI¢ (L I¢ 10 12 Y0 1LLG
| RUUgc¢cqRYUt oW

< O Co

fOW96¢Gqll WOAWUYWHGWe! WiRUWe!l W WieaqRYUt 6 RGWs ¢t WF
qélwactt Dqll Wi~ ~b WYl WagWaGY! ¢tRt Wei~ NbWeUT WaGeUT R
D+ GUARaqcqRYUWg6c qWas DWaNHEc URARcGWET 2¥ 00 9 0 HIBIR 6 &
¢UIT RHz G ¢!l W YagecqRYUecOWRUWI qR¢ OWf qWRY WG YGYH T Wa 6
YI WWe wrel ¢qlda! W WG 3t WO0aqt Wagséywl Wt Rt q¢ UV WE #HqRUN
JaGc¢RUWs PDeta! Wett YRRCqUT Ws Rq6WAHY q6 W~ ~we 0T W~ KNt

Co Co

>

| T REqRYUWNalWl WGERI s Rt WWHYGGE!I Rt YUOWY nWHEY! | Jb¢ qFR
T Tet qUT WaWql RAY WerBHWUql DWYnWaéett AW YaeqRYU¢dWRUL
cUcqYOGRACO WA N RAY WG ¢ UOT RAG IIWG 13 0Jdinsl SVUGGLGa} 6 1LY | RURRC
YI RAYUqgc¢ada! wYl RIUgqeqlT WI ¢aqét Uaqlo

O-

(@}

>

| JT REAqRYUW=ZaWw YWw RNUR3HcUqWHEYI | WaecqRYULWRY W+ GUF
ctt UqUl WeUT WerZp WaWNHESCURHCOGWET 2¢ Uqe NIJWY N LWa 6 1JWa I 0
| YOWIRaqS W WYl RIJUqge qRYUOLW

Co

=

NMO=O0Wc ! GYq6 1IJt It WO

Neuwl Wl edqRYUWROWG ¢ UT RAz2G¢l W YqeqRYUecOGWRUWDI qRe We
Gl RG¢l RO! Wett YRAREqUT Ws Raé WA ¢ UT RAGWUWURANDAWI ¢ q6 131 U
fnW6cHRQa cOWENET WGYH qel DWI2Y0210T1 WGE! qi! WgYWiRURDG
¢t qRAcCqRYUAWq6I0Wae! NI Wa¢ Ul RAG It Alls 6 RAG WIJ+ 6 RAFR
Yedl WHWUOWI qWa Yt qWn! Yawe OUqldl RY Il YilRAIdrRI RWAIT WY 19 laja

Co

ul

)

| T REGRYS D At Yde quwe UT WGI YGYI qRYUc¢c oWl WT 2HqRYULWF
¢UT RAzdGc¢l W YagecqRYUecOWRUWI qREWT 2 DWqYWEWeT WGYt qel
BUNq6WeHI Yt WeadWage*Fr YUYGRAWNI Ye Gt We UT Wn 33T RUN LWL

Co

e

Al DT RAWMRWIDIWE@HRAHY 2 UqRUNDWN Y WG ¢ Ul RAGUIWGEWUNg6 AWl 13t R
TROWI Wt RNDUR3IHcUqO! We GYUNWae+*YUYOARHWY! W RIqgel ! wWNI

MOH



NOoOW~¢ aqldl Rett WeUT W~Uqé6 YT

MOOIONW T eadaqWf UqUll + GURRIHWEC G GO I

N6Rt W qel ! WIGGGY!t We AWONW GUHRGUWUW 2 Ht ¢ 8 GG WMWY Wa
AJI Rttt YT ¢Haq! Gt AWe UT WAI YAYt HRT D¢ Ut Wet WRUW96¢ Gqlll U
5101 JWe2¢RUEAHT I WLNE HGIILWMIONIObL O



Né¢ AT WIMeKaN@IRUq Ul + GURRRPEWE DCaRUNEORRUGUWHRGOBD G 66 #E VET WED W S IIRRST OEqJT Wnl
N¢ AGAUENGHI ARG UL WOYqWRUAG2T WT WRUOWGWHG ¢ URHCE O We T @ué t spanfing drfactdiat thé dordngitandlc UT LWaq K

mandibular condylelhl 1 b O

et Je G We HAI 1J2 Riflogayiédies &usbien IHAMbdrdlIUniversity of Hamburg, Hamburg, Germany. 2) zmlluseum fiir Naturkunde,

Berlin, Germany. 3) usn:mamn National Museum of Natural History, Smithsonian Institution, Division of Mammals. 4) TMM exas Memorial

Museum, Austin, Bxas, USA). 5) NM$National Museum of Scotland; RDVS, Royal (Dick) School of Veterinary Studies, Edinburgh, United Kingdom.

Specimen No. Species Scanner Scanning Facility - Equipment Software Original Final Voltage Neutral
Type Institute Used Versions Voxel Size | Voxel Size | (kVp) Posture
(mm) (mm) Angle (°)
zmh-s:2552 Ceratotherium simum Clinical CT Universitatsklinikum Philips N/A 0.6510 2.9686 120.0 57
Hamburg Eppendorf Brilliance 64
(UKE) CT Scanner
zmh-s:9379 Diceros bicornis Clinical CT | Oregon Imaging Centers | Philips N/A 0.9777 2.8107 120.0 35
Brilliance 64
CT Scanner
NMS. Z.2009.152* Rhinoceros unicornis Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 2.1440 120.0 17
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
zmb:70335 Equus quagga (burchelli) Clinical CT | Oregon Imaging Centers | Philips N/A 1.0000 1.0178 140.0 a7
Brilliance 64
CT Scanner
York Specimen (Uo¥CT-001)* | Equus caballus Clinical CT | The York Hospital, Siemens Syngo CT VA48A | 1.0000 1.8060 120.0 59
Wigginton Road SOMATOM
Definition AS+




Specimen No. Species Scanner Scanning Facility - Equipment Software Original Final Voltage Neutral
Type Institute Used Versions Voxel Size | Voxel Size | (kVp) Posture
(mm) (mm) Angle (°)
York Specimen (UoYCT-002)* Equus caballus Clinical CT | The York Hospital, Siemens Syngo CT VA48A | 1.0000 1.4056 120.0 59
Wigginton Road SOMATOM
Definition AS+
TMMM-16 (left) Tapirus terrestris Custom CT | High-Resolution Xxray North Star N/A 0.2996 1.3925 210.0 23
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
TMMM-16 (right Tapirus terrestris Custom CT | High-Resolution Xray North Star N/A 0.2996 1.3925 210.0 23
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
York Specimen (Uo¥CT-004) Bos taurus Clinical CT | The York Hospital, Siemens Syngo CT VA48A| 1.0000 1.5960 120.0 36
Wigginton Road SOMATOM
Definition AS+
kupri:z928 Cephalophus sp. Clinical CT | Primate Research --- --- 0.4000 0.5008 --- 38
Institute, Kyoto
University
usnm:mammals:367429 Reduncaarundinum Custom CT | High-Resolution Xray North Star N/A 0.3427 0.8801 190.0 23
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
usnm:mammals:291836 Rupicapra rupicapra Custom CT | High-Resolution Xray North Star N/A 0.2420 0.6486 190.0 36
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build

Texas at Austin




Specimen No. Species Scanner Scanning Facility - Equipment Software Original Final Voltage Neutral
Type Institute Used Versions Voxel Size | Voxel Size | (kVp) Posture
(mm) (mm) Angle (°)
usnm:mammals:164562 Tragelaphus scriptus Custom CT | High-Resolution Xray North Star N/A 0.2420 0.7066 190.0 25
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
TMM M454 Sus scrofa Clinical CT | High-Resolution Xray Varian Medical | N/A 0.4500 0.9540 N/A 47
Computed Tomography | Systems,
Facility, University of ACTIS CT
Texas at Austin scanner with
FeinFocus X
ray source
usnm:mammals:145297 Sus barbatus Custom CT | High-Resolution Xray North Star N/A 0.2244 1.3051 200.0 55
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
usnm:mammals:a36000 Phacochoerus africanus Custom CT | High-Resolution Xray North Star N/A 0.3308 1.1644 220.0 46
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
York Specimen (UoYCT-006) Camelus sp Clinical CT | The York Hospital, Siemens Syngo CT VA48A| 1.0000 1.9768 120.0 -1
Wigginton Road SOMATOM
Definition AS+
NMS.Z.2009.72.1 (left) Camelus bactrianus Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A| 0.6000 1.7520 120.0 2
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS

University of Edinburgh




Specimen No. Species Scanner Scanning Facility - Equipment Software Original Final Voltage Neutral
Type Institute Used Versions Voxel Size | Voxel Size | (kVp) Posture
(mm) (mm) Angle (°)
NMS.Z.2009.72.1 (right) Camelus bactrianus Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 1.7520 120.0 59
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
NMS.Z.2008.35 (left)* Hippopotamus amphibius Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 2.3408 120.0 59
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
NMS.Z.2008.35 (right) Hippopotamus amphibius Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A| 0.6000 2.3408 120.0 59
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
Unregistered (left) Hippopotamus amphibius Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A| 0.6000 2.5680 120.0 59
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
Unregistered (right) Hippopotamus amphibius Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 2.5680 120.0 59
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
usnm:mammals:246649 Rangifer tarandus Custom CT | High-Resolution Xray North Star N/A 0.2433 14131 190.0 35
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build

Texas at Austin




Specimen No. Species Scanner Scanning Facility - Equipment Software Original Final Voltage Neutral
Type Institute Used Versions Voxel Size | Voxel Size | (kVp) Posture
(mm) (mm) Angle (°)
York Specimen (UoYCT-007) Giraffa sp Clinical CT | The York Hospital, Siemens Syngo CT VA48A | 1.0000 2.2596 120.0 24
Wigginton Road SOMATOM
Definition AS+
NMS.GH3.21 (left) Okapia johnstoni Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 1.6448 120.0 19
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
NMS.GH3.21 (right) Okapia johnstoni Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 1.6448 120.0 19
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
usnm:mammals:282308 Antilocapra americana Custom CT | High-Resolution Xray North Star N/A 0.3118 1.0763 190.0 36
Scanner Computed Tomography | Imaging NSI
Facility, University of Custom Build
Texas at Austin
NMS.Z.2001.147 (left) Elephas maximus Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 2.2384 120.0 39
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
NMS.Z.2013.148.1 (left) Loxodonta africana Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A| 0.6000 2.2384 120.0 48
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS
University of Edinburgh
NMS.Z.2013.148.1 (right)* Loxodonta africana Clinical CT | Small Animal Hospital, Siemens Syngo CT VA48A | 0.6000 2.2384 120.0 48
Royal (Dick) School of SOMATOM
Veterinary Studies, Definition AS

University of Edinburgh
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y=-0.332+1.1x, R’adj=0.91, P<0.001,n=31

y=-0.525+0.94 x, Rzadj=0.90, P<0.001, n=31 f ] °

® Original Horizontally
Orientated Data

® Head Posture
Adjusted Data

A Perissodactyla
m Proboscidea
® Artiodactyla
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INGPHONED Rt qln VI WHYGARUIT W+ qe Uqe UT W+ qRUBQWRUqII + GUHRS HLWE ¢ G G 1JOWi LWT

Museum fir Naturkunde, Berlin, Germany. 3) usn:mNational Museum of Natural History, Smithsonian Institution, Division of Mammals,

Washington D.C, USA. 4) TMMTIexas MemoriaMuseum, Austin, Texas, USA. 5) UldJniversité de Liége, Liége, Belgium. 6) isnlllinois State

Museum, Springfield, Illinois, USA. 6) GPIHGeologisch-Paldontologisches Institut und Museum,University of Hamburg, Hamburg, Germany. 7)

etmnh T East Tennessee State University Museum of Natural History, Gray, Tennesee, USA. 8) uomidhiversity of Oregon Museum of Natural and

Cultural History, Eugene, Oregon, USA. 9) wsdWestern Science Centre Hemet, California, USA. 10) omsi Oregon Museum of Science and

Industry, Portland, Oregon, USA. 11) kupriA | RGO ¢ qIJWA 1t D¢ | #E WFf Ut qRae qUlAWu! YqYWOUR21IJI + Ra! AWf Ue! ¢ ¢

Family Genus, species Specimen / Registration No. Status Modality / Scanning Facility - Institute Equipment Used
Scanner Type
Order - Artiodactyla
Anthracotheriidae 71 ¢R6! YT 2t HOY | Ulg:M:50000a Extinct | Laser Scanner | Evolution and Diversity Creaform Handyscan
Dynamics Lab, University of | 300
Liege, Liege, Belgium.
Antilocapridae Antilocapra americana usnm:mammals:282308 Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Bovidae Bos taurus York Specimen (Uo¥CT-003) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Bovidae Bos taurus York Specimen (Uo¥CT-004) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Bovidae Cephalophus sp. kupri:z928 Extant Clinical CT Primate Research Institute,
Kyoto University

Mo




Bovidae Damaliscus lunatus jimela | usnm:mammals:199074 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Bovidae Redunca arundinum usnm:mammals:367429 Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Bovidae Rupicapra rupicapra usnm:mammals:291836 Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Bovidae Saiga tatarica usnm:mammals:336264 Extant Clinical CT High-Resolution Xxray Varian Medical
Computed Tomography Systems (Bielmaging
Facility, University of Texas at| Research, Inc)
Austin, Austin, USA. ACTIS CT scanner with
FeinFocus Xray
source
Bovidae Tragelaphus scriptus usnm:mammals: 164562 Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Camelidae Lama glama TMM M2052 Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.




Camelidae Lama glama usnm:mammals:278681 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Camelidae Camelus sp York Specimen (UoYCT-006) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Camelidae Camelus bactrianus Z.2009.72.1 (left) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Camelidae Camelus bactrianus Z2.2009.72.1 (right) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Cervidae 9l 2c¢cdrIIt O H)Y ism:geo:499313 Extinct | Laser Scanner | lllinois State Museum NextEngine 3D Laser
Imaging Lab Scanner
Cervidae ~JIN¢cavYHII Y KOl NHM UK M 2328 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Cervidae Mazama americana usnm:mammals:374880 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Cervidae Odocoileus hemionus usnm:mammals:246649 Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
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Cervidae Rangifer tarandus usnm:mammals:246649 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Entelodontidae EUqUG YT YU G| NHM UK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Giraffidae ] Rl ¢nn¢toT e bc¢ | NHM UK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Giraffidae Giraffa sp. York Specimen (UoYCT-007) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Giraffidae Okapia johnstoni GH3.21 (left) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Giraffidae Okapia johnstoni GH3.21 (right) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Hipoopotamidae Hippopotamus amphibius | Z.2008.35 (left) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
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Hipoopotamidae Hippopotamus amphibius | Z.2008.35 (right) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Hipoopotamidae Hippopotamus amphibius | Unreg, Dick Vet Specimen (left)| Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Hipoopotamidae Hippopotamus amphibius | Unreg, Dick Vet Specimen Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(right) (Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Hippopotamidae Hippopotamus antiquus NHMUK PV M 2521 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Hippopotamidae Hexaprotodon sivalensis NHMUKT Unregistered* Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Suidae Sus scrofa TMM M454 Extant Clinical CT High-Resolution Xray Varian Medical

Computed Tomography
Facility, University of Texas at
Austin, Austin, USA.

Systems (Bielmaging
Research, Inc)

ACTIS CT scanner with
FeinFocus Xray

source




Suidae Sus barbatus usnm:mammals:145297 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Suidae Sus domesticus York Specimen (UoYCT-005) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Suidae Phacochoerus africanus usnm:mammals:a36000 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Order - Cingulata
Chlamyphoridae ]! GqVYT YUl 13¢ NHMUK PV OR 39478 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Dinocerata
Uintatheriidae ORUa@¢ q6 31 Rz G| NHMUK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Diprotodontia
Diprotodontidae ?RGIl YqVYT1 YUIHI| NHMUK PV OR 47855 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Diprotodontidae ?RGI YqVYT YUt { NHMUK PV M 3645 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Order - Embrithopoda




Arsinoitheriidae |+t RURY @6 131 R{ NHMUK PV M 104239b Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Litopterna
Macraucheniidae ~¢ HI ¢e#rHBE1URE | NHMUK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Notoungulata
Toxodontidae 3t YT YUIORG HI | NHMUK PV M 4656* Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Toxodontidae 3t YT YUWRG Al | NHMUK PV M 7297* Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Toxodontidae NY+ YT YUIOG ¢ q | NHMUK PV OR 19949 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Toxodontidae NI RNDYT YUtON¢ e ] NHMUK PV M 9863 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Perissodactyla
Brontotheriidae ~Ne¢HIII YGH Ot ( NHM UK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Equidae Equus quagga (burchelli) | zmb:70335 Extant Clinical CT Oregon Imaging Centers at Philips Brilliance 64
University District, Eugene, CT Scanner
OR 97401, USA.




Equidae Equus grevyi usnm:mammals:241009 Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Equidae Equus caballus York Specimen (Uo¥CT-001) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Equidae Equus caballus York Specimen (UoYCT-002) Extant Clinical CT The York Hospital, Wigginton | Siemens SOMATOM
Road, York, United Kingdom. | Definition AS+
Paraceratheriidae Paraceratherium NHMUK PV M 12683 Extinct | Structured Light | Scanned for this study- Artec Eva
AzaNqRIUUt Wp Scanner Natural History Museum,
London, United Kingdom.
Rhinocerotidae Ceratotherium simum NHM UK PV M 26548 Extinct | Structured Light | Scanned for this study- Artec Eva
(fossil) Scanner Natural History Museum,
London, United Kingdom.
Rhinocerotidae 96RUYq@6 Il Re G GPIH:3015a Extinct | Structured Light | NA Artec Space Spider
Scanner
Rhinocerotidae 9YWUYT YUq ¢ K¢ | NHM UKr Unregistered* Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Rhinocerotidae 9YWNaYT YUqe¢ toc | Ulg:PA:9472 Extinct | Laser Scanner | Evolution and Diversity Creaform Handyscan
Dynamics Lab, University of | 300
Liege, Liege, Belgium.
Rhinocerotidae 9YWNGYT YUqe¢ toé | NHMUK PV OR 49661 Extinct | Structured Light | Scanned for this study- Artec Eva

Scanner

Natural History Museum,

London, United Kingdom.




Rhinocerotidae Stephanorhinus NHMUK PV M 36620* Extinct | Structured Light | Scanned for this study- Artec Eva
GUGRqYUFRG2t p Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae QI ¢qVYqé1Jl Ra | NHMUK PV M 10150 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae ?R6YGUleat IOt #6 | NHMUK PV M 2781 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae EGc¢ct GYaqd 1l Re | NHM UK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae EqUG6¢UYI 6 RU¢ NHMUK PV OR 37341 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae Stephanorhinus NHMUK PV OR 45214 Extinct | Structured Light | Scanned for this study- Artec Eva
GUGRqVYIUHG21 p Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae EaHG6! | ¢ #YT YU NHMUK P\ Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae NIJGUYHII ¢t On ) NHMUK PV M 10579 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.

Rhinocerotidae NIGIUY#HII ¢t ton ) NHMUK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva

Scanner

Natural History Museum,

London, United Kingdom.




Rhinocerotidae NIGUYHIII ¢t ¢ | etmnh:601 Extinct | Structured Light | East Tennessee State Artec Eva
Scanner University Natural History
Museum, Tennessee, USA.
Rhinocerotidae Ceratotherium simum zmh-s:2552 Extant Clinical CT University Medical Center Philips Brilliance 64
Hamburg-Eppendorf, CT Scanner
University of Hamburg,
Hamburg, Germany.
Rhinocerotidae Dicerorhinus sumatrensis | zmh-s:8273 Extant Clinical CT Yxlon International Yxlon CT Modular
Rhinocerotidae Diceros bicornis zmh-s:9379 Extant Clinical CT Oregon Imaging Centers at Philips Brilliance 64
University District, Eugene, CT Scanner
OR 97401, USA.
Rhinocerotidae Rhinoceros unicornis z.2009.152 Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Tapiridae Tapirus terrestris TMMM-16 (right) Extant Custom CT High-Resolution Xray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Tapiridae Tapirus terrestris TMMM-16 (left) Extant Custom CT High-Resolution Xxray North Star Imaging
Scanner Computed Tomography NSI Custom Build
Facility, University of Texas at
Austin, Austin, USA.
Order - Pilosa
Megatheriidae Megatherium NHMUK PV OR 19953 Extinct | Structured Light | Scanned for this study- Artec Eva

¢l RARc Uz Gnp

Scanner

Natural History Museum,

London, United Kingdom.




Scelidotheriidae Scelidotherium NHMUK PV OR 37309* Extinct | Structured Light | Scanned for this study- Artec Eva
GNGqYHRIIGGEC e Scanner Natural History Museum,
London, United Kingdom.
Scelidotheriidae ERWUGRT Yqé 13l R¢ NHMUK PV OR 37649 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Proboscidea
Deinotheriidae ? JRUY q6 1 Re G| Goldfuss Museum, University | Extinct | Structured Light | Bonn Center for Digital NA
of Bonn- Unregistered Scanner Humanities, University of
Bonn, Bonn, Germany.
Deinotheriidae Prodeinotherium NHMUK PV M 19009 Extinct | Structured Light | Scanned for this study- Artec Eva
A¢l 2¢1 RAz2Gp Scanner Natural History Museum,
London, United Kingdom.
Elephantidae ~¢clUlbeqbet Ogl | NHMUK PV OR 44974 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Elephantidae ~cOulteqdet Ogql | NHMUK PV OR 44975 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Elephantidae ~¢cOlGeqdet IOGI | NHMUK PV M 10190* Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Elephantidae ~¢cOleqdet IOGI | NHMUK PV OR M 4008 Extinct | Structured Light | Scanned for this study- Artec Eva

Scanner

Natural History Museum,

London, United Kingdom.




Elephantidae ~clOleqdet IOGI | NHMUK PV M 10347* Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Elephantidae ~cOleqdet OO I NHMUK PV OR 37334 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Elephantidae EGIUG6 ¢t HOGH ¢ Ul NHMUK PV OR 16442 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Elephantidae Elephas maximus Z.2001.147 (left) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Elephantidae Loxodonta africana Z7.2013.148.1 (left) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Elephantidae Loxodonta africana Z7.2013.148.1 (right) Extant Clinical CT Small Animal Hospital, Royal | Siemens SOMATOM
(Dick) School of Veterinary Definition AS
Studies, University of
Edinburgh, United Kingdom
Gomphotheriidae Gomphotherium NHMUK PV OR 37243 Extinct | Structured Light | Scanned for this study- Artec Eva
¢Uneat qRT WUt p Scanner Natural History Museum,
London, United Kingdom.
Gomphotheriidae Gomphotherium NHMUK PV M 13995 Extinct | Structured Light | Scanned for this study- Artec Eva

¢Uneat qRT U0t p

Scanner

Natural History Museum,

London, United Kingdom.




Mammutidae ~¢cGdeqloc il RY uomnh:p:10291* Extinct | Structured Light | East Tennessee State Artec Space Spider
Scanner University Natural History
Museum, Tennessee, USA.
Mammutidae ~c00zqloGe HRN | wsc:18743 Extinct | Photogrammery | NA Panasonic Lumix DG
ZS70S
Mammutidae ~¢c00eqloGe #HRN | wsc:19730 Extinct | Photogrammery | NA Panasonic Lumix DG
ZS70S
Mammutidae ~cGudeaqlocJl R NHMUK M 17426 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Mammutidae U!' NYaYG6 YT YUN omsi:p:1946.02.1026 Extinct | Structured Light | East Tennessee State Artec Eva
Scanner University Natural History
Museum, Tennessee, USA.
Moeritheriidae ~YWIl Raq61JI Re O NHMUK PV M 9263 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Palaecomastodontidae | A¢ G ¢ JY &G ¢t q YT | NHM UK- Unregistered Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Stegodontidae EqUnYT YUIWORUt | NHMUK PV M 3037 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.
Order - Pyrotheria
Pyrotheriidae ALl Yq6 Il Rz G lOf NHMUK PV M 8544 Extinct | Structured Light | Scanned for this study- Artec Eva
Scanner Natural History Museum,
London, United Kingdom.




Artiodactyla

Perissodactyla

Pilosa

Proboscidea

Damaliscus jimela
Rupicapra rupicapra
Cephalophus adersi
Saiga tatarica
Redunca arunidinum
Bos taurus
Tragelaphus scriptus
Odocoileus hemionus
{Mazama americana

Rangifer tarandus

—Cervalces scotti
Antilocapra americana

Giraffa jumae
{Giraffa camelopardalis
Okapia johnstoni

{ Megaloceros giganteus

Hippopotamus amphibius
—EHippopotamus antiquus

Hexaprotodon sivalensis
Sus scrofa

Sus barbatus

Sus domesticus

I—Phacochoerus africanus

Camelus dromedarius

[Camelus bactrianus
L

Lama glama

Ceratotherium neumayri
Ceratotherium simum
Diceros bicornis
Coelodonta antiquitatis
Dicerorhinus sumatrensis
Rhinoceros unicornis
Chilotherium schosseri
Dihoplus scheiermacheri

Elasmotherium
Stephanorhinus hemitoechus
{Stephanorhinus efruscus
Subhyracodon occidentalis
Teleoceras fossiger
{Te!eoceras aepysoma
Tapirus terrestris

Equus quagga
%Equus grevyi
Equus caballus

—Scelidotherium leptocephalum

—Scelidotherium bravardi

Elephas maximus
Elephas planifronts
Mammuthus primigenius
Mammuthus meridionalis
Mammuthus trogontherii
Loxodonta africana

Stegodon insignis
Zygolophodon proavus
Mammut americanum
Mammut forlongi
Mammut bacificus
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