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Radiogenic heat generated from the decay of uranium (U), thorium (Th), and potassium (K)
plays a crucial role in regulating the Earth's internal thermal structure. While this has been
extensively studied in many continental terrains, East Antarctica remains one of the most
underexplored regions in terms of radiogenic heat production (RHP) data. Particularly, the
Rundvagshetta region of the Litzow-Holm Complex (LHC), composed of high-grade
metamorphic rocks, lacks detailed heat production characterization. To address this gap,
the purpose of this study is to quantify natural radionuclide concentrations and estimate
the associated RHP across key lithologies in this region. Understanding the radioactive
heat production of this region is crucial not only to assessing present-day radioactive heat
production in Antarctica, but also for back-calculating the thermal regime during the time
of Gondwana. We have analysed twenty representative rock samples, including pyroxene
granulite, garnet-bearing gneiss, felsic gneiss, mafic gneiss, and pyroxene gneiss.
Radionuclide concentrations were determined using direct gamma-ray spectrometry with
a high-purity germanium detector. This non-destructive technique allows precise
measurement of U, Th, and K directly from whole rock samples, which is ideal for
Antarctic terrain. Our results show a wide range of radionuclide content: U from 0.03 to
14.87 ppm, Th from below detection to 40.1 ppm, and K from 0.16 to 4.47%, with
calculated RHP values ranging from 0.05 to 7.01 pW/m?3. Notably, felsic gneisses exhibit
elevated U and Th, indicating zones of high heat production. This study delivers the first
detailed RHP dataset for Rundvagshetta, offering critical new insights into the crustal heat
regime of East Antarctica. Overall, this research offers essential insights into the natural
radioactivity and radiogenic heat production of the Rundvagshetta bedrock, underscoring
the crucial role of Earth's internal heat in shaping crustal processes. Ongoing radiometric
investigations aim to further expand these findings and generate radioactive heat maps,
which will be presented at the upcoming conference.
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AIREEEIL, ZOHMMRENT 2274 MEADERICEITZRECDEEERZRERL
TWB7, BE-EN-RAEZXGOEREZETT 3 LTEELRREIZR/I-T (e.g Dasgupta
and Pal, 2005; Satish-Kumar et al., 2006) . AKEESIIEGR) 2V 7+ * RILLBEKIL
VRR=TZANYEDLDERT D IEHRESNTED, RE-EI-RIEELCHIZER SN
TW3 (Satish-Kumar et al., 2006) . L LI DM P IEFEHER & REDERELZ
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N-FEELEERTSCCZBNCTS. SHICHEFEET U VI TR, Z@E%ELU0=
#kzRMAE L TERT S LT, HKOBLICBEDLZBEEREDOTENAIEICRDI LS
ETILZEERLT.

WY RR=TZANYEZDETS )2V 4 « RILLBKIIE BN SBEEERIERE T2
IR TH D, RIBOARESENSEIEEBDI 22740 MEANCERL, LY RFER—-UX
ANYRICTEREBEREZDZ - ehHIonTWS. TOREENFHIEIZ S DOIAREICE -
TERINTED, E—UFMEHIF>900°C, 10-13 kbarTH B CHEINTWLS (eg.
Suzuki et al., 2025) . AR T, MEGARMERICTOVIRZEL TELR T 2HKE
Bz 7L LTHWE.

WY RR=D ANV RICET3AREEED 7O 7IEEICGrt+ Cpx+Scp+Pl+Qz Dk
MiArEhEZRL, —HBAREYARNGZEATVS. I E—RICED3DD R XA
> L Grt-absent R XA >, Scp-richR XA >, Pl-richRXAVICRENITZENTE, BE2
DDRAAYTRRANRSA FERRAICEHERE-RENRDOSNS. FL—HF, 107
RermdH—xy bHRO SN, EEZEEDHOBERIASH—Ry MITOYaF—h
57V RIAA CDOEBREERZRL, KEODA—=xy MMIJOYSaZ5—ICEEH, O
OFRA—2y FTIRFETICECHOAZ CIBLVERZAR SN,

Scp-rich K XA > EPl-rich R XA > DENENICKH L THEHFEEET ) I 21T o 1ER,
MR XA VICEVWTERITHE TR EINICREENSEE CBENARBRISMFIoNL. TOlL
ho, ARBEBEEL tNZa2R I 38EN A—FH T TERIERZH fcCehEX SN
3. FILBE-THT14—RHh51d, 3DOR XA VR ENENERL o TfCO,Z G T TR
TN EDTEREN, BRE—IKICIE, ARBEEETOY IRICEVWTHmMIT—)L
TOfCO,DEMM BRI H ol eREZGNS. OV aF—-FYRIAA+
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EARERE B DOH—% Y FOERICIFFO2HEBRERKICHRD 5 3 Z ¥ h'Dasgupta and
Pal 2005)IC&DRENTEHD, KRR THRMEHERE L TOBEZER L LBREMIER
DERBNUVETHS. ERTIIEOSNIBRERERICET 3 EMARERZRER, BR
ERRORMEZEFETHERTS.

Dasgupta and Pal. (2005) Journal of Petrology, 46, 1045-1076.
Satish-Kumar et al. (2006) Polar Geoscience, 19, 37-61.
Suzuki et al. (2025) Journal of Metamorphic Geology, 43, 467-495.
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REB) 2 A-RILLABEITEICEEZHRED SBR I, TORHIFIIEAEL400 kmil E
ICE LR, BEFR~FERICNTTHHEIT I =251 MAOERBEIZ, JVRTFK
PEFCRRBRF D RPEEFERICE > THEHRINIEZZISNTUVSD, EOFMARTI =0 XIXEB
SENCBH>TVWEVL. ZD1DDFREHFE LT, EHERDZHRUENHD. CNETHREIN
TEERRERIE, KEMICIEHIS550 MaZz Lo TH, $I620 Mah 5510 Max TOERIEN H B

(Dunkley et al., 2020, Polar Sci.) . COFEREHAELCIZIERPENENOFERTEL A
NV b, BHICEZFRDEVVCHIEMOERELG Y, IWKRTIEASH B >TLWEHEWZ EH
%\\. Nakano et al. (2025, Gondwana Res.) I&, BIEFEEBONILF/NX2H51.0,1.9, 2.5 Ga
DEEEHRERZBHESMC L. T5IC, 1.0 GaDBEAN527+3 MaDZERERZ LHTD
I LT, 1.9/25 GaDREFER%Z LOITERE/EHRKE/IREZEME, INTHIELVER
FROBELDHIT L, EDEM/NILAN593+4, 562+4, 53123 MaTHB e ZREL
fo. CORRICED, RBEEROEBWVCEDERERNER S K, BLVWERICIFER/N
AW EFEETBZ e xE#ELTLWS.

TBIOEE, BERAESBDOILY RR—I ANV RICET3BEEERETREV R NO2O
/AP —MHEHITHNTEFTLWS. Durgalakshmi et al. (2021, ). Petrol) i&, 3DDZEM R
T—2DFEN (593 Ma, 554 Ma, 531 Ma) =, ENENF R, E—70, BBREMIER L i##
R, THICIIBARARILIZ RS NAED o7=—7F, Suzukietal. (2025, JMG) [z O0R”/L
JILAVOWETEEMRCEBYIH S, 564110 MaZx FBEADERS AR, 53215 Ma%x EF—
VEREROEHREEIRL:. ChS0HRIF, TV MZIREEZZZ L TEERTINEZS
Z23h, RonNiBEOEFNENIHEORBITERTH D, ER2EAOHFKIZIFBOES
HYERERZEHZAVERIEDNNRETHS. AAETIE, BEREFEOI ST >Z YN, L
RIR—=OZANYR, 1 VXTULNROERBRFMEICDOVWTERT S.

BERERREIE, A ZYN, LW RR—=OZANYATIIINETEARARMEE LT
HHIN, RICEABERCERERZST. 1 XTI L N\REBOYTIOR-BERS
MFEH@BFICAW:. T5IC, 2BEE TENICBREINZBABRMEICOVWTHRRY
L7z. ERRAEEZERELEABICIFEEZRVWT, 1A AUFy RaA7Z2H22)LaVh
BEN, NS5O UAUTY ROAT7R—EBD) LIFT« XA—4 > =KL, $2.5Ga
DLEET R ER£0.5-0.6 GaD TR ERK =TT .

EREBAMEDHRT, JILOVOREBEBZEEEICK S TEZHEHIILY RR—0 Ay
ZD2EETHD, TNSDOCLRIFFOEHS A UAUTYy RO7, BLTh/ULELAMEWNT >
FIL, BBALTh/ULEDA EWD LAICXKDTES. IV MLOERIZIERZIC/INST DD,
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594+20 Mar 601+13 MaZz L& L7=. BEZ VWU LIZHK530 Max L®HT. COHERERME
D) LDOENR (8530 Ma) LEFOERIE, RS YZYNCA VY RATILNROEBRE

FRE4aEsios)LaY ) LhsbEsNT. CNSDEBABFRMEDY IO TRY

> RILIETh/ULLIZER A THZH, 725 F)—BEBEZ R IHBadHD, 3FmEHNSES

N7-FKI%, 570+7 Ma, 575+8 Ma, 581+7 MaT&H o7fc. A1 AUFYyRIAT7=2E5FT, &
ELRAOS R —BEESEE LOTANS Yy NOBABEMEDODILOVHSIFHEEL
FREMESN, FOFERII570+4 Maz L LT,

#92.5 GaD 1 AU T w ROAT7OHIRNIELLIE 1 7> O MED+3~+8ICEF T 3H, A
Sh)—BEREEE R IBRAERMERDOY)LOVIE-30~202 LT, B IXFFEFD
ETINERZLOITeh S, EERFREDOBRARICEDEBRERMEDERESC G2 X)L
FAFERENI-cZEZTRL.

UEDFERDS, Jay+-RILLEKFEISROZMIERIZ600 MatBICIZtEE>TED,
570 MalZ IZERE R FRA ICHSuzuki et al. (2025) WG L= & S BEoAamAE L TUL
CEHBESh R o, ERDSZDOBMBAMIRRIE, BANGDDTIIRKERETEES
T 2 &S REBMNARELRTREMELRH D . iz, BEAESBICEITI3RENERER/NIL
R ISEAMEICS530 Maz L L, 120F—r R 3ELEENE L TEORBIERDEFTHERF S
ns.
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HEMEO ROV VT E—RSY RESHESE)HNSI A E—F Y REERESE)IHITTD
WIHICIE, TT 1 7 HIR~AV TV TROBEIHE TH D) 2+ - RILLEEKEIDHTS
(Hiroi et al., 1991; Shiraishi et al., 1994; 2003). Baba et al.2022)l&, 7 > X #* S5 7 BEER
BOBHIFIFOEDANRESHEEMEIC DLW TERESDHEEr A >vroO070—7
(SHIRIMP)Z AW TERERDOEFZTV,JILIAVDTIEEE L FOEREICED I ARS
HOERIEANO37 + 6 MaDI-FUICELT=C e ZBESMIL. TNV ERITERIER
¥, BOBEDAEAICMNET S _HEH 5 HIHRE T (Mori et al., 2023; Kitano et al.,
2023), UL I-BRD X EF->THHIBZeEZRBLTUVS. CNS5DOKERILETO
)aY# « RILVLEEDR DT ) PROLEBERERZZ, ERENRENICER TS
WOSRERDZEZZBETD.HITIEFOEDRAICIIKRBEZRELNE L, TOEMIER, ZRE
£, EEOBRIINZTVOERZRIEREEDER EEMBIEZESHNCT S5 X TE
BTHD. ABETIE, CNETRBETH oINS ICEH T 2 EME (63X EimiiER
BB E EDERAICHH T 2 EBIRICEH T 2 ZE (19 R R ithig 28R BIRE) & W R I
SHRIMPIC &K AU-Pob )L OVERBAEZRELI-DT, TOBERZHRETS.

55NEISBMEMOERER, M180 kmICAIET 2BESET, (NEERICETCHY/OGHEE
FMaE, QARAICECY /70REERME, QY /OaBEERME, G)EBRFMEES
HFOORBRAEEZSL), O)BRAEEERFMELSHERIN, ChoICARE, RITE
1k, KRERCHEALTWVWS. QEB)IXDTNB258KHCH)1403, CHJ1515)CDW
TU-POPILOVERRAEZREL. EDHER, CHI1403ICEENDDI/ILO>DOAT - IV
~ LA 5109649 Ma(weighted mean 2%4Pb corrected 238U/2%0Pp age LU FEIHE, N=35), &
MFED)LH 5969423 Ma (N=20)hF 5N 7. CHJ15150 7 I3/Ny FREBETRITDHON
%<, —SIIBRERLAEEHNRDEN, CNS5DEMRILX1024+8 Ma(N=22)TH>7=. Fh
5ORNME) LR REHEBZ X < RFH 513970410 Ma(N=11)HE 5N 7.

BEEIRIIEENEDERA, W40 kmICNIETIEET, TICERILVT LY REERAFK
5, AlE, BE/JFRILYI LY RAEMS, YYOREERAMS, EREREREEZRA
e, EBREEANAEREERFRME, REAEMNERRILIT LY RRREDSERIN, &
REAREDERBZMH S (Nakaietal,,1980). FHRIL>T LY REEREMEWAL19)H Y
OREE/FFHEWAINDICDOWVWTU-PbZIILOAVERAEEERBELZ. WAIOIIETENZDIL
dA>DOHT, Th/utkdEWI 7, Th/ULEDEWO 7 « <> L, Th/ULEDEWS > KL -
1) Ly« RERMEBE T < HIFH S, 1021£10 Ma(N=31), 98445 Ma(N=15), 546+2
Ma(N=28)DERNENENESNT=. W411D oscillatory zoningZ =g A7 H 51
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1040+10 Ma(N=14), U LXREHMEBZ K< HFH 51354512 Ma(N=34)DERHLENEN
#onfk. WoHhr0a7Fa>d—7 4 7 EDI50~900 Malc 7Oy hENns.
55NEELUVBEIFROERATRICIE, 1100 MakhBHHEVWERERIIILOVIEERD S
nah-of. Mg ILA> ATERIE, HIFIZOEOIATERLDERER(1120~1014
Ma,N=26)% 9. BENED2EHOT )LV ) LERIZKO70 Maz =L, BRERCH#E
BaIn3H, BLULIEERAIEZBEL SFERINIWA19ID S BIFESNT-(ETh/ULED LT
YAT7H LUV FIL:984+5 Ma). BEIRD2EFHCDOWTIE, JILOV U LDEZLLHE
545 Mafhaic&EmRLTrOy bah, FELRZHRERCEZS5NDS. SEOERAERR
&, FZT7ODERIEEIEENESSVEZIBTHRERIND L, AT, BFIBTIE
#9545 Malli B WEREAER %= 2Tl RmB 5. FZT7UICERIERZH - fcithE
KIIZBEHDSHOLIR, HiFFDE, BENEZRTEBIHE TOHNI0 kmIZHHL, A
B &S (Mori et al.,2023), RIFEOBEEIRIIH T 7RHRICBF LI CHEREINS.
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Keywords : Meta-igneous rocks. Ruzizian basement. Kibaran belt. Granitoids. Kivu
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The Congo and Tanzania cratons, alongside the Bangweulu block in Central Africa, have
witnessed during Proterozoic times the development of mobile orogens between them,
among which the Kibaran and Ubendian belts. Specifically, the Kibaran belt is a
Mesoproterozoic orogen split into two main domains by the NW-striking Paleoproterozoic
Ubendian belt. The latter is hypothesized to extend northward into the underexplored
Ruzizian belt, a region northwest of Lake Tanganyika. Despite being a key piece in the
Rodinia puzzle, the geodynamic evolution of the Kibaran belt remains loosely constrained,
resulting in conflicting interpretations. Furthermore, very little is known about the tectonic
role of the postulated basement. In this context, petrological and geochemical constraints
from igneous rocks and protoliths are very crucial as they would further our
understanding of the overall tectonic evolution of the region.

Preliminary field and petrography data indicate the study area is mainly composed of
gneisses, granitoids, along with some metasedimentary layers and metabasites. Biotite
(Bt) orthogneisses are widespread. Garnet (Grt)-Bt-sillimanite (Sil) granulitic gneiss is also
present, though not extensively. Other rock types include metabasic layers (amphibolites
along with meta-dolerite), and granitoids: Grt-Bt granite, Bt-granite, Bt-muscovite (Ms)
granite, Bt-Ms pegmatite, and meta-tonalite. A nearly consistent NW to NNW structural
trend is observed across the area. Further, gneisses display migmatitic textures at some
locations as well as quartzo-feldspathic layer-parallel intrusions, indicating a melt
generation coeval with ductile deformation. Similar findings are reported from the
Ubendian belt, Ruzizian window in SW Rwanda, or directly from Kibaran components. For
the latter, where S- and A-type magmatism is a distinctive feature, the precise tectonic
setting of their emplacement is still elusive, debated between subduction-collision and
intracratonic models.
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