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A petrographical note on granophyre cobble from the Carboniferous
conglomerate in the Ulaanbaatar Terrane, central Mongolia
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Abstract

A granophyre cobble was found from conglomerate of the early Carboniferous Altan Ovoo
Formation in the Ulaanbaatar Terrane, central Mongolia. The conglomerate occurs in sandstone-
shale alternations, is partly matrix-supported and partly clast-supported, and consists largely
of rounded pebbles and cobbles of rhyolite with lesser amounts of quartz porphyry, sandstone,
mudstone, granite, andesite and granophyre. Clast imbrication, although not common, shows
their derivation from the west.

The granophyre clast is characterized by having micrographic texture, titanite and secondary
pumpellyite. One quartz porphyry clast contains pumpellyite and rock fragments of granophyre
very similar to the granophyre clast, suggesting that the granophyre and quartz porphyry are
likely to be related in their provenance.

1. EUBHIC

£ ¥ TN HhER D Hangay-Hentey Zone (¥ B A — Y5 4 45) 121, FEZER~928 b R H
IR AT B, ZOWER 400km, & & 1500km (ZET BN A =~V T4, BETIE 720
7L — (Tseserleg Terrane, Harkhorin Terrane, Zag-Haraa Terrane, Astralthairhan Terrane,
Ulaanbaatar Terrane, Southern Hentey Terrane, Adaatsag Terrane) (2531} 5 11 C\» % (Tomurtogoo,
2003) 2%, &7 L — Y ORT - G- WBREFEICHT AR LR RNRE > ED2) TH 5.
Dorjsuren et al. (2006) 1Z, Tomurtogoo (2003) ® Adaatsag Terrane & Ulaanbaatar Terrane %* &
H¥ T, [Ulaanbaatar Terrane (77 »/¥— F)L + 7L — 2 ; IE# 100km, &4 500km) | % P&
# L, #N1% Gorhi Group, Dov Group, Bumbagar Group, Sergelen Group, Unegt Group, Adaasag
Group ® 6 DM L7z, THHDH L, Hi# 3 2I3IHEM, %BHE 3 DRIWEBIEH 22T TRy
RO R S 5.

I YN=F - T L=rolEe O, RHMFEDHEA TS Gorhi Group %, FIZWE L
ab ), BHRFry—F~, XRkAE, FLIALS, Fowa, AlkazfE). Fy—beblE, Y
VigM~ 7R kMo a 7 Py Muaeliata s it ShTB ) (Kashiwagi et al., 2004;



Kurihara et al., 2006; Kurimoto et al., 1997), TN HIFE ¥ TNV OH AR MEHEEIELE2EZ 2 5
FECEELRTFID2Y Lo Twh. FHS I Gorhi Group T 5 & A D REEIR - #ExE - R LA -
(LFEMR OB 225, TNOB Y VIV~T KRR OMIMERERE TH L L EH L2, EhET
BRSNTCW/z “EVIN—F K=V 7 OHFAEZND TIUGEL7: (Tsukada et al., 2007).

INYHA =NV TFAFFIE, FTRYR - BTFRVRELEDICARKOVREEHEL )L AiT 5. 7
Z 28— MIVIEEB® Altan Ovoo Formation & IHIN TV 2 A EE IS 2 IEL, L LT
FR VRIS 2RO F X — 12 5L BHLHDOT, TRV RZEANESICHE ) W D
5. 29 L7-BEOHAIZLURI2 MO N TV, BOSEHFHINIZECEE ORI T 134 AT
bhiTtwiwv, 4, &k, 77 %= MLbo Altan Ovoo Formation OS2 580 X)) —f
LTI )T ATEBERN L, C0F5 7 7 A TRIIBEORThEHET S ETEIRTF
BRI HBEBbNLZOT, UTFICZOMELIRET 5.

2. HMEOBIRE EEDRER
Altan Ovoo Formation i&, 7 7 ¥ 73— MVJEHETIE Gorhi Group A OREIRIZIA { EHT 5.
Altan Ovoo Formation O#EE, 75 ¥ /83— MVIERRO B A FICHA LTwb (Fig. 1). Fig. 10
A S OBEIWETOL » ZRERT, H50m OBEEE DD, BEEIZ—#%IZ 1~ 20cm TH 52,
FNUZ50cm (T TN Im) 2B AT 5. E2ME (WIREE L Ebhs) &, fERE,
a—-v A4 b, ERRE, BEKE, B8, BEaTHS (Tomurtogoo et al., 2006) .
SHERE DY T 23— M VALK 6km (A7iE T 2 B R ORI, EANICABEOD DO LEHL

9 L &0 D>~
Fig. 1 Geological map of the Ulaanbaatar area, Mongolia (Tomurtogoo et al., 2006), showing the locality (B) of conglomerate
examined.

1: Holocene, 2: Pliocece, 3: Lower Cretaceous; mudstone, conglomerate etc., 4: Upper-Lower Carboniferous; sand-
stone, conglomerate, mudstone, 5: Lower Carboniferous Altan Ovoo Formation; sandstone-mudstone member
6: Lower Carboniferous Altan Ovoo Formation; conglomerate member, 7: Middle-Upper Devonian Gorhi Group;
sandstone, mudstone, chert etc., 8: Late Jurassic granite, 9: Fault, 10: Strike and dip of bedding.
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LEbND. ZoOBERE, LE-EEOERTIED 2 WIZENAERIT 208 - Vv MNEERET
WCHAET 5. B - YV FAEERBICEERSICHILREE D RO SN L E Tl v, BEREILK
10cm 2258 m DESTMBOFEL, wAD L DIZBIEDK 5m IZET S, BEICIE, BOBEL
72\ matrix-supported D ER% & BED 43 5 clast-supported DERG DM AAFAET S, Bz I < H
I, ZOH A X2~ 40cm TH 503 7cm FitkOBED L . Clast-supported D5 Tld, Bo
A7V r—vary (Fig2) dbEOGN, BEFE (FlH) 2»5HEIENTE-ZLE2RLTWAS.

BERE DK ZRACE E O KILE CREREOARRS b &), fLme (Fig 12), #H, R
BT, TNICPEBGED TS ) 77 A4 TR~ A4 0F A MELZZHIRAERS D AEAET S, 7R VM
WICHRBWN T v — POBIE, CORETIEIAONEro72. 777 7 74 THIZEER 15cm A
1, GHkL) OMEET, ST Ol XS (graphic texture) 2SBETH 5 (Fig. 7). FITHHE -
) EA - REAPLR LD, PEOBERBIVRIKSHEWE L TAT—r (F5F+14 1) (Fig
8 Fig. 9), Ynay, 7884 BT S, TOF T 774 THIE kIR~ =1 (Fig.
10, Fig. 11) # &L AR ELRFMTH L. X)) —AIZEFRADO—-HEBEI L TW5 D DR
Ry R = - [EOHIIRE LTHET S DB FAET 5.

WRAE~AERE A ER 2 ~ 20cm 1FED L D0% L, BRI HEE CAEEREo Lo
WA - A ) RBA - BHRA - BER (DR) OBBESEAET S REBIREAFICEEL TV,
RS DSSEE D DOBEET S, HHIRZE RN YR -G AR aHTH .
YR)—ARFBEAPRRENFEBELCTERLTWALEINICRZLZELH LA, HFTIE R,
R R)—FIFZE F— P EEFLTVRDRZEDNEL, N —f-TEF— |, NIRY—F-
IV¥ F—F-A% (Fig 10, Fig. 11), 8y —fH - T ¥ F— b —RRADOEWHEETET L. &
DAREIAHEIE, DIFP1BITED L2, ERROZ T 774 THIZE AP EEY 3mm 07 5
77470 AR (Fig 13) 2503008 ), TORELZX S LTRELFIN) L45.

BEORHIM Lo E LR UL, IREOMB ~PRAERAEY v 7 T, BROEIKD MHE
b (Fig 3, Fig. 4. 7V REAICEERAPZVWSTA 702 ) YT L. Kilgoaah
bEw., Ny —fHEELEANPHILOWE DT S (Fig 4, Fig. 5, Fig. 6) HIWE L TF
T F A MHEBGIHAET B LB EOFMTH S (Fig. 4). 7774 MCIHBEEORNB DD
HET 5. 794 Mot \ESEWE LTIE, Yvay, ¥ F—F, 7994 + (Fig 3), BER,
TRY AL, BRA, A—%v b (F) PMET 5.

3. % =

ETNTRENRTI Y A PRUG LR S (graphic granite) 13X SIS TV 2%, Gl 2 S5
(R E) ORELZZ T/ 77 A TRASR TRV, CTHEEHOERBIS HE VITH
NTVaWnWZEEBEBRLTWR EEDLNE., 7597774 TIZHELT, —RICBHEKRESTTF S+ A
FEELDBDORE BV, ZOMNT, 774 eEGr T 7 7 4 THITARKEEBEORE L A
5 ETRELRFEVNY ERD, THEMELT, BEAICHET AW EICESENELTTFF A M3
BUIZEINTVWAZLIHETHL. INHLOHFEIL, 7T /N—=b - 7L — YO Altan Ovoo
Formation O#H%EMIZIEZF ¥4 b2 HFOEADPILLS AL T2 L 2@ RBLTW5. BEMHE
FEFA M, BEAEHBINTOWARVWEIIICRAZLDUHFRET S, 20T &3 EHRR T
DOMBENENZ L& I —HL, HRLGDPBRFMDPSEL LG o/lcl EZRL TV,

SRRSO o775 7 77 A THBIEIVOORERICERENZEDTHA 9 % ? Altan Ovoo



Formation DERIZFIHI AR E SNTHLEDT, 57 7 74 THOEAIIIEA R L D a7,
BEOLKTRUKBURBITHA). 77/ 77 ATHBRIZIEIINVIVREEINTVWADT, YV DI
RE 2 ATV, BEOA T A= a v F—2 { IR L T, ZOREZI SISz,
TR R) =[x EG0 T T ) 7 7 A TEBERPARRAEEB LGy —AaakOHD
WEDRRO) o722 L IZEIRIEWHIFEIETH 5. Gorhi Group TIE, 78RV =137 K VM
DFLIAL MZHHEDONLIDT, TNHLDNRYRY—F[BND - BT E0 L) IZBKEESH, H
RS T2DE, N HA =NV TAFORREREEZEZ S L THETH 5.
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ofconglomerate, Fig. 4
showing texture of poorly-sorted quartzo-feldspathic
wacke. Brown mineral (center) is detrital allanite.
One polar (X100).

Photomicrograph of sandstone associated with
conglomerate, showing the occurrence of detrital
titanite (high relief) and pumpellyite-bearing
fragment (central left). One polar (X100).
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Fig.5 Photomicrograph of sandstone associated with conglo- Fig.6 Same as Fig. 5; pumpellyite (blue, purple, brown).

merate, showing the occurrence of pumpellyite- Also visible is a basalt fragment (top). Crossed polars
bearing rock fragment (green, central left). One polar (X100).
(X100).
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Fig.7 Photomicrograph of granophyre cobble, showing a typical micrographic texture. One polar (X55).
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Fig. 8 Photomicrograph of titanite (center, high relief) in Same as Fig.8. Crossed polars (X150). Micrographic
granophyre cobble. One polar (X150). texture is seen in feldspars surrounding titanite.

Fig. 10 Photomicrograph of pumpellyite (high relief; green, Fig.11 Same as Fig.10; pumpellyite (fibrous; blue, purple,
pale green) in granophyre cobble (X100). creamy yellow, gray). Crossed polars (X100).
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Fig. 12 Photomicrograph of fine-grained biotite granite Fig. 13 Photomicrograph of a granophyre fragment (center,
pebble; lower left corner is matrix sandstone. Crossed ca. 1 mm X 3 mm) in quartz porphyry cobble. One
polars (X100). polar (X30).
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Fig. 14 Photomicrograph of pumpellyite (high relief; green, Fig. 15 Same as Fig.14; pumpellyite (fibrous; blue, purple,
pale green, white), epidote (high relief; pale brown, creamy yellow), epidote (orange, red, blue) and
brown) and quartz (low relief) in quartz porphyry quartz (light gray, gray). Crossed polars (Xx100).

cobble. One polar (X100).



