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Newly Found Well-preserved Cranium of Stegolophodon pseudolatidens
(Yabe, 1950) (Proboscidea, Stegodontidae) and Scapula of the Trionychidae
(Testudines) from the Miocene Tamagawa Formation in Hitachi-Omiya City,
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Abstract

A well-preserved cranium of Stegolophodon pseudolatidens (Yabe, 1950) (Proboscidea, Stegodontidae)
was found in the lower Miocene Tamagawa Formation in Hitachi-Omiya City, Ibaraki Prefecture. The cranium
is in the best preserved state among Stegolophodon specimens known in Japan so far. During the preparation
work, a right scapula of the Trionychidae (Testudines) was also found. The mode of occurrence shows the
right side of the cranium facing upward with five molars and left and right incisors, suggesting transportation
possibly by river flood flow and rapid burial within sandy sediments. The host-rock massive sandstone was
heavily burrowed and bioturbated by benthic organisms, especially mud shrimp. A dark gray mudstone layer
just above the fossil horizon, contains fossil leaf fragments of broad-leaved trees. Based on these lines of
evidence, the sedimentary environment of the Stegolophodon-bearing layer seems to be tidal lowlands of a
river mouth bar. In addition, the Arcid-Potamid Fauna as a subtropical tidal molluscan fauna and the Daijima-
type flora as a warm-temperate to subtropical, deciduous dicot-dominated flora have been found nearby in
the Tamagawa Formation. These suggest that Stegolophodon inhabited a warm temperate forest area facing a

subtropical tideland.

Key words: Proboscidea, Stegolophodon pseudolatidens, cranium, Testudines, Trionychidae, scapula,

Ibaraki, Hitachi-Omiya City, Miocene, Tamagawa Formation.
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FIRILALIR O /G LD (P & PR Lk (R
R E oI, AR SRR ORI E OB $TALES)
PRI S A HER A L I3, Bs SR T
D RER~ MR EAYE  HERE L, AENIREEE L —F &
nCTwa (KM, 1975 KE, 2008; K¥F(Z2, 2011
&), ZoHETIE, IhoE ClckEAREIILAE L
ADVEOPROPoTHEY), REEHOTHEY (EFF
HIZ72, 2003) *°Fp (Kamei and Kamiya, 1981), 3
LA EO TGS SN T 5 (Shikama and
Omori, 1952). F7:, WL CTIXESHER T 3, B
DEEA LRI N T D UNBIED, 2007, 2
(2722, 2010). ZRELREIWHA B AZZ O 51T,
PRAFIRTE D BT B %L A OB IR O #E 1 25
BLEFN TN

2011 4F 12 11 H (H), MK ZERERR 2 F4E
THo BN (YEEI 22— U7 23— 27 T
HRBIEEO Y 2 = 7 EE B ThdHo72) %, KRE
R E T L o =T it o £ )11 e & B AR
P, WAL bh AR R L2, 121 13 H
CR), B E, M, KERFERARIE IR
MIELETH o -EHABMICITE, FHTHOWS
J& o LI ESBEIAATBEL L TWa 2 RSN
7o WH, #EEEZERFHE 2L, s
PAFRED BIF 2 RAEAT IO 7 4 N OHZFET
HHIEPHB L. 22T, 2F15H (k) 25
16 H (&), Ia—T7a28—7 KU BRI fE &
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HOEREEROZFRIIOWTIHRET L. F% 5135
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1. ALAEBOME. WEKALAER 2R L2 d
O, HWE K E BAUHE L E #5540 13 Noda et al. (1994)
BLUWH (2001) % AT (1992) % 5E\ZUHR L,
Kamei and Kamiya (1981), EIRFH1E4> (2003) 0 % F
a7+ R & B

Fig. 1. Fossil locality map. Geological map and localities of
molluscan fauna are modified from Noda et al. (1994), Noda
(2001), and Saito et al. (1992), with the further Stegolophodon
locality information of Kamei and Kamiya (1981) and Koda e?
al. (2003).

1981). F 7z, BWEMN (HEXWEEHEN) » 51
Stegolophodon sp. D J= T 045 (INM-4-004570; #f 1%
A) B S Tw 2 (ERFHIZA, 2003). dbHET
A - BIEAR & AR O IR 2 2 M FUEAWI T H 5 75,
Wb e, EERETME S, R
MR LTS, Kamei and Kamiya (1981) TldFf
M2 EEHATR ST o 7273, 1 OWE M TIZ
JLIET A - BEROERBELZTEL TS (K1 X).
UL, BMORERE#EIK R RFEREHIR) ook
2, b 38 R 41 B X 0F Kamei and Kamiya (1981)
MR O MIZE, ILTTNTEE, BIRE~ DN 7 &7
LML 72LETH L. LT A - BEAKRORE g
i, AEREEA (1992) IS X EENF IS S, B
FREEAROELIEE XD b 150 - 200 m FE AL AL E S
B EMESING. T2, HEAOENISIL, EITH
(T2 (2003) |2 & B¥nf & L CIba D RE S /o fr
BEERT (K1 Xs), BEAOENEEL EEIIC
LS NLEINBERTEHEE SNTWE GIEIED,

1992; RK¥, 2008; FEHFHIZA, 2003). ARHFZECTH 7
ICHE T A EREILAIE, WERETE EICERT
LZENBOTH 2 HES L2 (TP, 2001; X1 X)),
B O FETATIE, EVEIKEN A % Bk 352
75 mOMESEL L, THO 1.5 m ZEIKEE )
HET 20 EERAEOHBIZR > Twa (M2 A
Jgrpa =y b1 -V)., ERECAHIZEHEOIEETH
5% 70 cm FALC, —MOWE (FAL 70 cm) & 8% (1
i 30 cm) OWHEHICE TN T/ (K2 FHkEF
=v MV, K3A). ZoOWAEE, FREEDSEET 5
BRE (KIK-BEAR A% Ed) PR 2 52,
B 1 -2 cm @ Ophiomorpha |ZF.§ 5 EREZ FFo 72,
BEEMEOFEKEREIHENISZHE TN TV D, s
ZEPRGENC X o CTHRELS W22k e LRS- RS
HART (K3B). F7z, RAEIIIHD OB L
FagEncnsz (K30). {bfiEo FAolEwis
& (5.5m) 13, FICREEAEEIIEEL, BAOKD
ZEIZEENTWAD (X3D, BE). ZoWEED LR
W2 EEMEEAEESR SN, Fo BICERRE D
HEo>TVDIDONHERTE S,

HEAREAR > & 13, AU & T VT ST v BT )13,
I T8 % & il E 2 & OMRERBEARIZ S L
. FINBOTE»HIE, M RBBELAREO 7 477
A - I =F HE#E (Arcid-Portamid Fauna) 725 H
L (Nodaetal ,1994), V) 27 %27 )Ry H 1=
EH) T RPLET S, AR BEOY Yy Su—T
MAFEET 2 @A HE o LR BEE L LTaoh
TWw5b (B4, 2001).

CEDOREBEEI U —Z2 T1EE

20114E12 515 H OK) 516 H (&) 1247bh
PEMAEETIE, UTOFIECEEEZERLZ. F
¥, BMMEEORICBM oW, BrEREL, H
BRI 2R L 72, RIS, (LA FEREIE & BRI
T, av ) = MIbIRE R o 2 FEET
DfEipW 7 7)) —= v 7T afrwv, LA OMBERI %
HEL, ILARBOBEORETEYHE LA (X
4A). E DI, HIEH TR S ORRFEE L FHhE L 72 (K
4B). KEMIHAEDRE SN, LA % #HEE <
BT A 72012, fbGEBomETay 7 TEAE
Ty NOREL AEY Yy M Tuy 7 ofE
P, wnoHEK LA EIoRE Ty 2 2
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2. A7Tau7x FYEIUAENICBT 5 HEHIRE.
Fig. 2. Geological columnar section at the fossil locality of Stegolophodon.
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K3, A7au7s Frg{UHERBOEE A BEHaR. RAMUAERBIEZRS. B #aotEi B2
PRI L CH#EINT 2, EEMOAIEILADOHEES. C. A730 7+ FYRILARSEE LORSEPOEL7:
MFERALA. Do g2 =y b VI (X 2) THOBEAEN - MRS THBIZEIFRETH 7 7824
FRFEFEEL, LERITATREEAHE TH L. E AHL=y N VI EHOBEAE T - MEE T, FT T
MR R B DRET 5L > TRE 2 5T

Fig. 3. Outcrop photographs of the fossil locality. A. Overall view of the outcrop. Arrow marks the fossil horizon. B. A
mottled bioturbation surface of sandstone with swarmed Ophiomorpha-like vertical burrows within the fossil horizon.
C. Leaf fossils of a broad-leaved tree in a mudstone layer above the Stegolophodon horizon. D. Tuffaceous coarse- to
medium-grained sandstone abundant in white to light gray pumice grains in the lithologic unit VI (Fig. 2). Primarily
planar- and subordinately trough-type cross-stratification is well recognized in the lower half. Flat-stratification
characterizes the upper half. E. Trough cross-stratified, coarse-grained tuffaceous sandstone bearing white to light gray
pumice-swarmed lenses in the upper part of the lithologic unit VI.
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B 4. FEHFE. 2011 45 12 J1 15-16 HIZSERE. A FEIFEOBD 2R L T Ak B. HlG#HE HwTibn
JPIOREEZBREL TOAHS. CAEY vy MTEAZREL T ATkt D ALAZ AN SRIBEL, Eifk

ERCY =n

Fig. 4. Excavation works at the fossil locality during 15-16, December, 2011. A. Preparatory meeting before excavation

at the fossil locality. B. Excavation work by using a rock drill for removing the covering rocks of the fossil-bearing

block. C. Protecting fossils with plaster covers. D. Peeling off the fossil-bearing block from host rocks and transporting

the block.

CAHL, TOLEIS A FNVROBHER FIRA L
AETHE- - (M40). 2ok, LADTHICEED
TehRaibiik, ABEY YTy MTay s AR
YOEEL, AF Yy ry b7y a2 iimstd,
WS 272DODORMEZREY fFiF72 (M4D). 6 AHD D
TZOABY Y 7y b70vy s % hg v 7IlfAik
A, ZOTOy 2, I a— VT L8 7 TR R
TR EONA E N

201243 AH SR 34E 9 20 A % 2 CTENFH & £
RAHLERY, AEY YTy b7 ay 2hOET
Oy 7 ICEFNLEE(LAZMY LT ) —=0 7%
o7z, MELLTTy 7i%, HEHELRE WD 2 >
WZahTwsd (S5A, B). £9, fbhzMHE#ELT
WILHEY Yy beBRE L WLL-AEILIER
WCEVER 7o, TA AT T4 7=l LA L
FolgELz (W5C)., Nvv—, FHHR avs)—
NMIBRE$ R EERFRALC LADRBOREY K
FICHEE LA (KSD). S SICEMZEREFE L
7)== 7= VEMH L Gl WED O RS OB

F%2 Ao (KSE). 7)== 7y —VlHOBIZ,
PR SR BUR AR B G A M L e 2SS EICEH %
FEi L7z, 7)== FEEPICHIRAER S N5
flzonTiE, RV FL 7)) a—nizL ) ZoEs
fr % R L 2 3B EE 2 7o 72 (B0 SF; P, 2009).
RN ITF L 7)) 3= VITTELT % & & L FERETREEAS
PR SN DD EIRDG TES I T 2720, 7)) —=
Y7 = VR OREN D S LA OBIRE B <2 L8
T&, MR D 27 ) — = 7RI IEIRF A
Thotz. 68T ) —= v ZEEDNE T LD
201245 12 HTd A (145G). 201343 H3HD 7 1) —
=V 7R, KEAYIRICHT 2 IRET, FEHRERC
BHMERTE DoAYy BURORREAER SN
(K 5H). Zofk, HFEBS KRR, HFNEOH
FEBIIIMLOEFZ2IH->Tr ) —= v T EERL
7o WHHIZ 2 ) — = IASET L72D1% 2015 4E 12
ATHhrb 7=V 7EAORBEOEZNA L
Ay RUVBOBREILAIE, I 2—T 7 25— 27 IR
I BRI AR S8, IS NTw 5.
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5. fthios ) —=2 7€ A A7 a0 74 FYHEEROOGEY v ry e L7z ZAH. B. ATFT0 74 Ny
WEHOAEY Yy Me—H LA C.TAARITIA =X BAEBY vy FOYREE D hrv—L
FHANCED ) —= 7B E EMEREFH L) —=0 7Y —Vicd b7 ) —= 7 F R)1FL o7
VA= VI DL o—E5ER#EL TWH L2 H. RHNARERTTZ/RS. G A7I0 7+ FYBHED 7V —=2 7
PEER 6 FNI LT L7z 2 A, HOIEE D 7 ) — = > ZAESERIZEE L 72 A v R Y B o Pa b (Ruf T A 72 65T).

Fig. 5. Preparation works at a laboratory in Ibaraki Nature Museum. A. Removal of a part of the plaster jacket covering the
Stegolophodon cranium. B. Removal of a part of the plaster jacket covering a tusk of the Stegolophodon cranium. C. Removal of
the plaster jacket by a disc grinder. D. Preparation work with a hammer and a burin. E. Preparation work with an air scriber run by
compressed air. F. Protecting the fragile part of the Stegolophodon cranium with polyethylene glycol (area marked by the arrow). G.
Preparation work of the Stegolophodon cranium approximately 60% complete. H. A scapula of Trionychidae (Testudines) found in the

middle of the cranium-bearing block during preparation works (area circled by the broken line).
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Order Proboscidea Illiger, 1811
Family Stegodontidae Osborn, 1918
Genus Stegolophodon Schlesinger, 1917
Stegolophodon pseudolatidens (Yabe, 1950)

(BAR 1, a-d)
IS VARIEIE 3
FE LT T SRR e KR T P,
EEHERE - EJI1E (Nodaetal. , 1994).
PEMAEHH © 201148 12 A 16 H.
3 R RINEHE
BAROHE © 32— 7 L8 — 7 RIKIE B IR .
AR5 - INM-4-013853.
BARDLHR - B EER
FEARDFH
RERIRFREO R 2 RAFHOEFENATH
D, K% (1977) OEFEIC L HEHIMIL, HFRAE
535 mm, YA 385 mm CTHh L. WHEEAEHM &
FRTIRTFELWEAEOF—, BREARRY, &
T THIET AT T L 72RO 8 = RHEs A2 L T
Wb, ZOEZKHAEOHEOH I AEIIZMETH .
B, EIREROBHIT 4 BT, BKIHISSIEERCH
%, YU (F& 290 mm) BXO/EYI (220 mm) $
RIEZ CRAEESNTB Y, A IRy MI 1213 e 5
5 EFERE CET LT ANV KOO LN, HY)
HCIEREE 230 mm, IE43mm, EX 25mm 128 L 5.
Y IEFEDHEA TH Y, AL bHE . B
EIERE T RDONTE ) HEESEH L T02H, £
PRIRES 2SR A IR, KRR, RIS Az 2 i3
B LD B FEMITEEIRAE SN TS, FEREH,
g R O—, SELL RETIL BIETE, e
EWHERETE 5.

Order Testudines Batsch, 1788
Family Trionychidae Gray, 1825
(BORL 2. a, b)

AL ATE

FE T L SRR B T A
LB © £)IIE (Nodaeral. ,1994).
FERF  EFTH B A

FEHAEHH 1201343 H 3 H.

P AR — - BT - BAIEA

EAROHIE © 22— 7 L78— 7 KRR BRI E.
AT+ INM-4-014137.

FEARDFLHR

AERTIIEEEL A A HEOLRTETH L. B
LN L IE 22 (scapular prong) & 1E
JERNC N B § 228 (acrominal process) %% 65 &
DRHFETEDLY, 2R LTRRHA LR LT L 2.
EHZEEE (B 115 mm) (d& I BEENE P -~
CEBML, Jodmn 5 BETE A - TR AR & 1)
L Tl TRIEZER (AR AL O S 86 mm)
AN I ERPIS RS, EEb TR
TAHA, BIEEETHY, BHLGEL ) A, BIHE]
BOMMTEL, BFIIREOET L OREGHEIRD S
ns.

JEHZEREATBIEZER L ) & w2 & R HEE RV
Z i, BRSO 1 ABHIC Sl L
TRONZHE#MTH L (Walker, 1973). & 512, B
M2t L IFIEZSE D 7% 3 A EEDSEA L ) SIS 212/
SWZ kR, FREEFEEIEM~ECEL, £
DI TA R B Vo fz Ay KU FO A AHIC
WA OB ATRO S5 (Meylan, 1987). 3
DAy ROFAAEESEIT DL, EERIZIEH
Ffye60em |Z#E L2 HEES NG,

{tBa R OHRERR

AR HEREREE 72 EOBIG o, FEL T O,
W DB A ZT DUER I (T, b L
CIRMIOADIL (ZAF 27 —) O=MiM) CTHERS
aEnzzboliEEsng (M2)., # - LEHOEWD
=X, OO AN F—=DENGHT, £
LT, EREILAE &L TROWE - REHETE,
Z O ORI OB (K DA D & 2 L E)
TIEKSNzb0EEZ6N5, BEETIZEEIL)E
DRI 7o THRRT 225, BOKERIZIZE 5
MR AL CTIL S B 7212, PR O HIZibkE
PEFSTHEELD.

WE O IHER L, EWOEEN & 2 ERLA
DFESIND Z E3H7Z0S, ZoWEREREFOS
20, JERAEEYOIEEIZ L > TESN/ZERE 1 -2 em
O, OB (1-2mm) %4 o -MEHIC L CEE
RO ERICAPEIEN 264 EEns. 2
AR S Ophiomorpha (L L, BEKFIZ L A1
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JEDHERE L 7212 OB R ORI, JETREFT S S
FRHEE R R e Fo THGEW (B2 5 CHBH) 15—
HICEBLTWAZEEARLTWD, TNZETELD
JEAEAERTE A REE LT, REMGOL W
FA D ILOJLE A B T8 % 722 LT 72T ReMED R
BEns,

REBLADER L HE R

RHEFOFHETOMNIBIL, BT I i
REB-TWD, ENHTHOEREALIZ X % FHEEA~D
BB > TW B 785, SERICILA LB Tl
CHENSTLRbRERELR L. 200, EREOHE
THIIA E LTRSS WIS RENTY,
FOMEBOGBAEH % & 728 4 2 WE RO
BT, KL TLESTWL I EAE W,
LGRS N REFOEZ L, FBEMICM2 5 T,
SSEERVEHINC, BHTEERO LM 2 1212 IS LT
FoTHh, GRHABEHOFIMICEDS L Tz (X
6A). HMMIE—EHRIEPSRSNE 0D, 121T5%E4E
W L ISR SNCHEE TH S KIBERILEE T
L7 L o CHIR - ik s nzdb o e Ez
i, WEFCTEREEZRETREINL TV DL
WM SNG, HRESNIOEHEZEDOAT, BH»ST
FE R TOMOFHEIL A ST, 3B, #HiE
AR L7200 6 2 % 5 & 38R & 21 T iz
B, LI L KU RICEER L EE RN
b, FNREREEIIERLEBREOZ v K FO
BHEGPLE L2060 REEND (K6B). 1t
OOEREOHRES S, oK B S 72
WAL o T ENODD, WEND I LA HER
CRYEHERRICHE L2 b o L PSS,

It IEEORERN

INFETEENBO TS AHBERIC &
BIEWCEROERIK AN S1E, 17.3+1.2Ma O (K-
Ar) ERDPELN TS (HEIIE2, 2008). ZD/h
FEFE OBIK ISR S 5, KT o LR
FESORIROEIK A T8 TlE, 16.7 Ma @ K-Ar 4%
PESN TS (KE, 2008 KEFiT2, 2011).
7z, AR R 2 & d R i O S LA T TSR
DOHRAE L) F LoD (B 21X, LT

2, 2011) I2X B, ©hY T EEGHBEGEERILA
HEOEMIT 165 Ma LN HVWERRLHND L) 12
o TWh, L7zA-T, 29 LiziEmeHAeL, £
NI T iR S LA o E T8 X FT it oo A
(16.6 Ma i) L FMEND. S OfLH T E
A OERL L 728 IR B E oW, it &
RYFT (74 vvar - bIv o) FAMEEMR 159
£09Ma (8713 lo) DHELNTWLD (FTHT7 1 v
FZv s () WE), ZOBAEIRETHZR
EDOBELGUPIRI-N TS EIFE R WO IICD
WIS HRE L DMEDPLETH 5.

vavo-

tEEHOESR

EH L -ERBEOEFLAOTEREIE, EIETH
T, TORRITATH RO KLY (166 Ma ) &7
BMEINDZeps, HRERENE LORISEFRE L2
RFHIFNZ 54§ HENNETE IS NG, &E
TERE O HERE BRI I iR N EB & [FAR I 5 =
M Th b (FiE, 2001 REIZA, 2011). 7 A/
FRRV F FROMPALAATIZEL L, JREORA:
ERML72bDLEARLENTVS, E5IIv T 7 F
@ Liquidambar miosinica 3% L C\\5b. TIN5 D
JIE T EBO R AL AL 2> S XBR I O R 2 7R &
LERTWD GkA, 2008). BHZFALAZMIZ LT
FIRHEER S NBHRD 22 &5, Stegolophodon
pseudolatidens \ZBEIR T RADSFEET AW IIA D L=
M, HLRFZFOEBIAERLL Tzl LARIES
5. ZOZ kL, [FEEIZ Stegolophodon pseudolatidens
PHRMAETE o 72 REE 2 RIZ L T 5.

BUAEMICED 2 VR0, W02
S FH o REUL - m kAl 7 & OTEREEAL I B
Kb TWwDEEENTWSE, AFT0 74 FVE
FVEBI T 7 47 7 AR OEEKAR, T
e ETFHEICH U2, fmoEMITmc s LT
EYeIERET 5 HETHL. —T, L ODIRENZ Y
IRCIETHAR A ICE 2 L CEYEEGT 5
#TdH 5 (Maglio, 1973; Shoshani and Tassy, 1996; von
Koenigswald, 2016). Z 5 OIMEMER OZ(LIE,
Pritt R OFZIRALIZ X B EFHEOIRIHE - T, REMH
DEMWDRT T =T ORAZE - RER T 747
Vo aF) e 7 LAY =R (ERAE S VIR 12
BATLZZZ LSRR 2 LHEM ST 5 (Cerling e
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6. A7 FYEHEHZEA LAY RORGRPELAOERIRG. A SEHEOLAFEHHE. B ALAEIR
O, RENI A 7 R RETHHPEICAOMEZ R

Fig. 6. Mode of occurrence of a Stegolophodon cranium and a Trionychidae scapula on the upper sandstone surface
gently oblique to the bedding. A. The upper sandstone surface before excavation at the fossil locality. B. Drawing of the
mode of fossil occurrence of the Stegolophodon cranium. The arrow mark shows the co-occurring right Trionychidae

(Testudines) scapula.
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Appendix
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Brief history from discovering a Stegolophodon fossil
at Nogami, Hitachi-Omiya City, Ibaraki Prefecture to

designation as “Fossil of Ibaraki Prefecture”
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Appendix Fig. 1. A. Field briefing at the fossil locality in Hitachi-Omiya City to news media reporters, 15, December, 2011. B.
Stegolophodon fossil and a discoverer, Mr. Yumeki Hoshika before excavation at the fossil locality. C. Explanatory meeting at a special
exhibition (2 to 27 January) of Ibaraki Nature Museum on 2, January, 2012. D. Civic briefing at the Cultural Center of Hitachi-Omiya
City on 29, January, 2012. E. Special exhibition (29 January to 5 February, 2012) at Museum of History and Folklore, Hitachi-Omiya
City. F. Group photo after a commendation ceremony for Mr. Yumeki Hoshika from the Ibaraki Prefectural Educational Committee on
7, February, 2012. G. Opening ceremony of a special exhibition (7 to 13 February) at Citizen Hall of Ibaraki Prefectural Government
on 7, February, 2012. H. Special exhibition at Ibaraki Nature Museum on Stegolophodon specimen designated as “Fossil of Ibaraki

Prefecture” by the Geological Society of Japan.
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Xk 1 (Plate 1)

HEREHE FEAT IO 7 5 NU)g (Stegolophodon pseudolatidens) DUAZEIEAR (INM-4-013853).
a. /eI

b. AT

c. HifTH

d. AT

A=)V 10 cm.

The cranium of Stegolophodon pseudolatidens (INM-4-013853) from Hitachi-Omiya City.
a. Left lateral view

b. Right lateral view

c. Anterior view

d. Ventral view

Scale bar: 10 cm.
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ki 2 (Plate 2)

WEEREWE FEA v R UOFHOLEREEAR (INM-4-014137).
a. I TE

b. AT

A —)UiE 5 cm.

The scapula of Trionychidae (Testudines) (INM-4-014137) from Hitachi-Omiya City.
a. Anterolateral view
b. Posteromedial view

Scale bar: 5 cm.
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