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Geology and geomorphology of the Gross Spitzkoppe granitic pluton
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Abstract: Gross Spitzkoppe, which means a large sharp head in German, is a 700-m-high mountain in
Namibia characterized by its distinctive conical morphology. Gross Spitzkoppe has not been characterized
in geomorphology and its relation with the geology. We conducted topographic analysis and geological
investigation of Gross Spitzkoppe and found the following features. Gross Spitzkoppe is associated with
Pontok Mountain to its east. Both mountains are part of Gross Spitzkoppe granite stock and comprise
internal massive portion surrounded by rock columns. Rock columns are bent with numerous aplite dikes
in the bent zones. Aplite dikes are undulating in a ductile manner, which suggests that the aplite intrusion
occurred when the neighboring granite was fractured but still ductile. Rock columns adjacent to the
features

the

central massive portions incline steeply, subparallel to the contact. These structural
that the

intrusion of the massive portion of the pluton.

suggest

rock columns initially formed were subsequently deformed by continued
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ELTHEHAINTWAD., A BT, b
&b & X Bornhardt 2537 7 U A OY S F D
SIS T AN I L7 HFECTH D
(Thomas, 1978). ZiuiZk, JEPHZ ) MRD ThE
R EHUCPHE NI T, SRR
PR ZFR T T ERDIUT, FREICERDES
N7 TH 5. Gross Spitzkoppe @ 10km PHIZIE
Klein Spitzkoppe (UNAE > 2w X)) IRH 573,
Z Z TlZ Gross Spitzkoppe % xf & & L, Gross
Spitzkoppe & % 1 B IZ Spitzkoppe & FF 5.
Gross Spitzkoppe D H1JZ 13 Migon (2010) (2 X -
TR S7=. Gross Spitzkoppe 1%, “EFIZNZNT
TOHRSKIT0m DR-TZINTH Y, FEFITHE
BHIZREREA IR L CRY, T7 VD~ v F—iR
N EBIHIN TN D, ZORMINCEEE L TE S
600m @ Pontok Mountain (7R k> 7 [l1) 3%
%. Migon (2010) 1%, Gross Spitzkoppe % HiZE7)>
B LI AR L-bOTH Y, AR
RN EREAZF S e L L TR R R LZb D
Tld otz 201, RERAT—/LOHIE
R 3 YT HUETREE LDV TS g > T
oo, E 1z, FEOMERIZOWT S B 72 -
TR Tz,

AWFFE D B WX, Gross Spitzkoppe & Pontok
Lz RS D B e DEIEE & HE DO RFE WL
THZETHS.

2. LB DBE

Gross Spitzkoppe I%, 7IETOEH Y 1 |k
7 7 175K 200 kmPEALTE, TR 3 REEIOD & 2
Az, FITWEORICHS (Figl). &b
ITOETIX 45 kmBfENL 72D a2 XA THY, 2D
WFLEZ 1 K 30 DRRECTHHICT 7 BEATE
D, KEE, HERETT, WEE (11 HtE~4 H
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Fig.1 Locality map of the Spitzkoppe and the

Namib Desert. The quadrangle indicates the area

of Fig. 8.

) L#zF (S HE~ 10 HE) 2ok, FH
REZK BElE 80 mm”> 5 100 mm, PRk & sRIE 7 A
D24CH»5H 1 HD32°CTH S (Jacobson et al.,
1995 in Migon, 2010). 71 > M7 v 7735 Gross
Spitzkoppe [LJEZITAR 1000 m~ 2000 m D5
ThHY, LZAEZAUNIZLL TWD, ED—
277 Gross Spitzkoppe T 5.

AWFIECE 2 FHA ML LD, Gross
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Gross Spitzkoppe

Fig. 2 Geologic map and the topography of the Gross Spitzkoppe stock. a)Geologic
map from Haapala et al. (2007). b)Topographic image of the Spitzkoppe and Pontok

Mountain. c¢)Photograph of Gross Spitzkoppe and Pontok Mountain.
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1%, BIRAEROZERCE &) 5 (B4R Damara {&
fid 75 2> © 72 % (Frindt and Haapala, 2004). Gross
Spitzkoppe A b 7 ZAE T D ER AL, K
EL T TAFEE DA S % (Haapala et al.,
2007) . HLOEH B BN & D BERIERS (Fig.3a,
b), A by 7 OFEKRE IR (Fig.3c),
HRIZERDIR OB CTA by 7 ORBKLIZHH H D
(Fig.3d), £LC, fAgme ) RAOKE R
EEiebdD, Thon. 7 YT v 7 iihk—
AN H 5% (Fig 3e, f).
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EIC D= > T, fRT—F & UAV 2l
M EER, MBS, HEREEH S AT A% AV
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Fig. 3 Granite types of the Gross Spitzkoppe stock. a)Porphyritic granite.
b) Porphyritic granite. c)Coarse—grained granite. d)Medium—grained granite.
e) Pegmatite in a cavity. f)Close-up view of e. Note that the joint does not
continue into the cavity,which may suggest that pegmatite crystallization
still continued after jointing.
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Fig. 4 Morphology of the Gross Spitzkoppe stock in the Pontok
Mountain. a)Pontok Mountain looking to the northwest(image from Google
Earth). b)Map image of Pontok Mountain(Google Earth)showing topographic
contours, the attitudes of rock columns, and the trends of the sheared
zone and aplite. c)Rock columns plunging forward. We see cross—sections
of the columns as rounded polygons(indicated by arrows)

47



TAREHESL -

EF PN ATZAREDNES LI L o T D,
ZOHHE, ST THAREROE Y 2 ki ]El Y
ATe X O B A L % (Fig.4b). Pontok [LIDILA]
%, BESNTHREZ2-TEY, FEOHRH
LINEIPAHATH S, lHx OFAFET, BEAESm
225 10m, £ 10m 225 100m TH5H. AFED
Wi | 3 A O ZAIEE2 LTS (Fig.de).
HIRHER & DEM 7 —# & W -l 531 & it
TOFPNZ LIUL, AT, B OFERICHR AR
50° 77 LTS (Fig.db). SO ki
WL, a7 AR TND & ZANRD D (Fig. Sa,

PAIVETINGY

c,d). 7z, BRREHEEOSRHORmIITARE
MRV I KOIHFTEL T D5 (Fig
5b,d).

FREEAHI, B TR LTS
(Fig.6a, b, ¢). JEHEHOAREZITAEE L 7-fkr
1T72<, PO THm Th 7= B2 HIAHIC
7774 EMRAL TS (Fig.éb,c). 77
F4 MROFIZIZ. BHEOIMAZ T TEL 2o
TVDHDORED B (Fig.6f), ZHUFIHAOTD
W OB 0 &% 7R L CW D RIEEER HH. OF
0, JEHOIMAITH N &N R E o722 LR

Fig. 5 Topographic features of Pontok Mountain. a)Boulder field
(ii in Fig.4b); the largest boulder is 10m in diameter.

b)Massive portion of Pontok Mountain(i

in Fig. 4b). c)Boulders on

massive portion(iii in Fig. 4b). d)Massive portion beneath boulders(iv
in Fig. 4b). The massive portion is surrounded by steeply—dipping

rock columns.
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Fig. 6 Structural features of the Gross Spitzkoppe stock on Mt. Pontok and the rock arch
to its south. a)Rock columns that are bent near the massive portion of the stock on Mt.
Pontok (rectangular area in Fig. 4a). b)Bent rock columns with aplite dikes hightlighted
in blue.c)Close up view of the bend of rock columns. d)Close-up view of the bend showing
the locations of the photographs e and f. e)Undulating aplite dike;scale=1m. f)Aplite dike that
thickens toward the extrados of the bend(toward the front of the page). g)P—foliation in a
shear zone, indicating the right—lateral displacement. This displacement sense is consistent
with the shearing during the bending of rock columns(Fig. 7). The location is shown in b. h)Rock
arch (see Fig. 1b for location).
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ENnb. XL, 7774 MR, Va5
HaFFZTIC, BHLTWDHEDOHEZNZ LG
(Fig.6e), LR DM L CHILPRRAEZ R > T
WHNICBA LT Z EXRBRSG. ArE s Atk
& ORNZIE, ABNT X 2 IEFMEEN R0 b
(Logan et al., 1992), Z® P flL, ARETHho®
AR LTWS (Fig 6g). 2O RIE, A
FED# AN VITEE Y B AN A LBEAEKTH Y
(Fig.7), AFEDJRHIZ S TR S 7z rlRetEns

Fig.7 Shear sense during the bending of rock
columns.

b5,

4.2 Gross Spitzkoppe

Gross Spitzkoppe O HUY-/3 13 ra AL 7 M O i A i
2N 3m 205 40m OFETHEREL TWDH, M
PXEITHR TH 5 (Fig. 8e) . [LTHEOHANZ I
HLLOEEIZR VA K0 READAHIENRH 5
(Fig.8a,b). Gross Spitzkoppe Z Fafll6 H5 &,
TR 2 B 0, F O IZAFERL - T D
B2 bivs  (Fig.8d).
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Fig. 8 Topographic features of Spitzkoppe. a)

b) The
summit covered by rock columns, view from the

The summit viewed from the southeast.

east-southeast. c)The summit viewed from the
southwest,with massive portions in the lower
part. d)Rock columns on top of the summit.e)
Topographic contours of Spitzkoppe Mountain.

4.3 AFRbLET—F

Pontok [LI & Gross Spitzkoppe D i 5 & 4, %=
DENCEAE m 225 10m D37 A b DR -
TW% (Fig.5a, 6h).

Gross Spitzkoppe Eﬁi@@*fi ¥, Rock arch
23& % (Figs.2b, 6h). ZiUlE % 8m FRE D
FRE U272 > T FEDS R - Eﬁéﬂ, 7 —F IR
2otz b & Bbins.
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4.4 FETMEDERES
T TWEHEANCIE, BT OERICH -

THERPE R Hx L LTS (Fig9). Wi
b, NEEFED, ROESTHIREASH Y,
ZDOEIZaT A UMD KO EEE LT
ZEDERNL S I xS (Fig10). £0FD
—2 (No.2) #Rae—r%&FEosTHIZELE. £
DOFER, ZO/NETIE, R PG ORI/ S
NI AERERD 2 A TR & FF O AR L,
SHIZENDERREIL L T2 7 A hAEL TS
Z &7z (Fig 10a, b).

5. &

Gross Spitzkoppe & Pontok (L& 12, FEFIZ
AR 22 D1, 1L ISR 3 23 & v,
ZORYICHARERENFET LI L THD. &
7=, Gross Spitzkoppe & Pontok [l COILIRE D
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Fig. 9 Distribution of granite plutons near the
Namib Desert.
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Fig. 10 Examples of the hills of granite plutons.
a)Oblique view of Granite No.2, looking northeast.

East-West—-trending joints are visible.
Numerous boulders derived from the rock columns
are scattered.b)Map view of Granite No.2.c)

Granite No.10. Locations are shown in Fig. 9.
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& Gross Spitzkoppe A L, £ 5152 D&
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