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Barcza Mirton: Eszak-Tiszantili talajvizszint idGsorok vizs-
gdlata dinamikus faktoranalizissel

BopOR Sarolta: Az Ibafa—4 firds fels6-perm—also-tridsz szilici-
klasztos képz6dményeinek kdzettani és geokémiai vizsgélati
eredményei

Boros Akos: Radon kockdzati térkép szerkesztése térinformatikai
modszerek segitségével a Kozép-magyarorszagi régid terii-
letén

BotrALVAL Gédbor: Az iharkuti késG-kréta kontinentélis gerinces
lelShely tafonémiai vizsgdlata

Cora I1diké: Az turkudti karbondtos manganérc dsvanytani vizs-

gdlata
DRrOTAR Eszter: Zeolitosodas kaolinitbdl, foldtani és cementipari
vonatkozasok

FABIAN Péter: Kornyezetfoldtani és hidrogeoldgiai vizsgdlatokon
alapul6 hidraulikus modellezés Abony teriiletén

FEKETENE BAjusz Viktdria: Neithea kagylonemzetség a magyar-
orszagi krétdban

FiscHER Balazs: A biikkdbranyi pannon iiledékciklusok szedi-
mentoldgiai és sztratigrafiai értelmezése

GyoLLAI [ldik6: Termikus és sokkmetamorf jelenségek egy kis
égitest fejldésében a magyarorszdgi és antarktiszi meteoritok
petrografiai, Raman- és infravoros spektroszkdpids vizsgélata
alapjan

GYORI Orsolya: Késé-eocén koru kézeteket ért diagenetikus és
azokat feliilbélyegzd hidrotermdlis folyamatok vizsgalata a
Budai-hegységben

Hock Eszter: Badacsony és a Sdg-hegy 0sszehasonlité vizsgadla-
tdnak eredményei

Horti Aniké: A Derecskei-drok siillyedés- és hétorténetének
vizsgdlata vitrinitreflexiés mérések alapjan

KARMAN Krisztina: Parti sziirésti rendszerek vizsgélata vizkémiai
és geokémiai (8"®0) médszerek segitségével a Szentendrei-
sziget példdjan

KEMENY Botond: Karbondtos k&zet-dtalakuldsok a rudabdnyai
érces Osszletben

Kiss Baldzs: Magmakamra folyamatok és magmafeldramlasi
sebesség becslése a Kis-Csomad lavadém alatt

KLEBESZ Rita: A bdri leucitit petrogenezise

Kukopa Judit: Potencidlis hulladékleraké helyek foldtani
vizsgédlata Gydr-Moson-Sopron megyében

KULCSAR Zsuzsanna: A sikldsi Rézsabdnya (Villanyi-hegység)
kozépsb-jura rétegeibdl elSkeriilt Phylloceras-télék (Ammo-
noidea) vizsgilata

LENDER Henrik: Potencidlis hulladékleraké telepitésére alkalmas
helyek foldtani jellemzése Szabolcs-Szatmar-Bereg megyében

LukAcs Szilveszter: Paks—Szolnok kozott hiz6dé pannon—pleisz-
tocén oldaleltol6das vizsgélata

MAGYAR Zoltan: A Dunédntil DNy-i részének kavicsképz6dményei
és térinformatikai hatteriik

MAIJERCSIK Csaba: Selfperemi deltarendszer progradacidjanak és
tektonikai mozgdsok dltali befolydsoltsdgdnak vizsgdlata a
Ko6zép-zalai térség panndniai iiledéksordban

MAROSVOLGYI Krisztina: A bazaltos k§zet retrograd dtalakuldsai-
nak (petrogrifiai, XRD) és fluidum zarvdny vizsgdlatai a
theistareykiri nagy hémérsékletii geotermalis zéndban (Eszak-
Izland)

MENYHART Adrienn: Savanyd vulkani kézetek dsvanytani vizs-
gdlata M4d, Kirdly-hegy kornyezetében

Mozcal Mérk: A Zsana-Eszaki teriilet vorosalgds mészkovének
repedezettsége kézetmagvizsgdlatok, mélyfirdsi és szeizmi-
kus adatok alapjan

Mucst Péter Milan: A Darndi-egység ércindikacidi a Darné-hegyi
Hosszi-volgyben

NEMETH Bianca: Beisteini (Ausztria) felzikus granulit xenolitok
k&zettani, geokémiai és fluidum zdrvany vizsgalata

NEMETH Eszter: K6zettani és vulkanoldgiai vizsgédlatok a Tihanyi-
félszigeten

ORBAN Richdrd: A kaolinit politipek vizsgalata

RABI Mirton: A fels6-kréta Csehbanyai Formacié Ziphosuchia és
Alligatoroidea krokodiljainak rokonsagi kapcsolatai és
paleobiogeografiai vonatkozdsa

SomoaGy! Kinga: A Duna hatdsdnak vizsgdlata a Gellért-hegy
kornyezetének felszinalatti vizeire

SORON Andras: A Garabi Slir foraminifera faundja

SzABO Csilla Maria: A Jarandol-medence (Szerbia) borittele-
pének dsvanytani, kézettani, geokémiai sajatossagai és képzs-
dési folyamatai szeizmikus adatok alapjan

SZERENCSE Csaba: A Budapest kornyéki szarmata molluszkafau-
ndk rendszertana és paleookoldgiai vizsgalata

URBAN Lilla: A simsonhdzai miocén molluszkafauna vizsgalata

VARGA Szabolcs: Fels6-tridsz Dachsteini Mészks karbonétszedi-
mentol6giai jellegei a Vértes ENy-i részén

VIRAGH Attila: Magyarorszdgi Elephantidae fogak morfometriai
vizsgélata
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Szepest Melinda: Fels6-panndniai foly6vizi osszlet tiledék- és
szénhidrogénfoldtani vizsgdlata a Makoi-drok teriiletén

Elhunyt tagtarsaink

A Magyar Tudoméanyos Akadémia, az MTA Foldrajztudo-
manyi Kutatdintézet és a Gydszol6 Csaldd mély megrendiiléssel
tudatja, hogy MARoSI Sandor a Magyar Tudomanyos Akadémia
rendes tagja, az MTA Foldrajztudomdnyi Kutatdintézet ny.
igazgatOhelyettese, kutatdprofesszora, az Akadémiai Kutatéhe-
lyek Tandcsa, a Tudomdnyetikai Bizottsdg, a Szocidlis Bizottsdg,
a Foldrajz 1. Tudoményos Bizottsag (tdrsadalomféldrajz), Fold-
rajz II. Tudomdnyos Bizottsdg (természetfoldrajz), az Interna-
tional Geographical Union (IGU) Magyar Nemzeti Bizottsdgdnak
tagja, a Magyar Foldrajzi Tarsasag tiszteletbeli elnoke, a Magyar
Karszt- és Barlangkutaté Térsulat tiszteletbeli tagja, a Foldrajzi
Ertesité alapitéja, majd fGszerkesztdje, tobb hazai foldrajzi
szakfolydirat szerkeszt6je, a Magyarhoni Foldtani Térsulat tagja,
az ELTE cimzetes egyetemi tandra, a Ldéczy Lajos-érem, a
Széchenyi-dij és az Akadémiai Dij tulajdonosa 2009. jilius 5-én,
életének 81. évében elhunyt.

Emlékét kegyelettel megdrizziik.



320

Hirek, ismertetések

Szomordan tudatjuk, hogy Dr. SzEBENYI Lajos tagtirsunk
20009. julius 30-4n, életének 90. esztendejében elhunyt.

Féajdalommal tudatjuk, hogy elhunyt SZERECZ Ferenc és Dr.
MARczis Jozsef tagtarsunk.

Emlékiik sziviinkben és munkdikban tovabb él.

Konyvismertetés

MICHAEL O. SCHWARTZ:
Base metal Sulphide Ore in the Man Shield

It is a comprehensive study about Archean, Paleo-Proterozoic,
Birimian base metals, Zn, Cu, Pb sulphides in West Africa. The
paper is published in Geologisches Jahrbuch 2008, Reihe B, Heft 99.

It is well-documented by 28 figures, 3 tables, 2 appendices and
one map of scale 1:2.000.000, covering West Africa.

The Archean and Paleoproterozoic Man Shield in West Africa
is an area of 1.1 million km? includung localities of Senegal,
Guinea, Mali, Burkina Faso, Niger, Ghana, Ivory Coast, Liberia
and Sierra Leone. It consists of the Archean Kenema-Man Domain
at the west (about one quarter of the Man Shield) and the palaeo-
Proterozoic Birimian Supergroup (BS). There is an Archean-
Birimian transition zone in western Ivory Coast and eastern
Guinea where relicts of Archean rocks are within the BS granite
gneiss. The Archean rocks of Kenema Man Domain consist of the
Leonian Cycle (2.9-3.4 Ga) and the Liberian Cycle (2.6-2.9 Ga).
The Archean is subdivided into a basement complex and
supracrustal belts. The basement complex consists of granitoids,
gneiss and migmatite. The supracrustal belts are composed of
greenstones and meta-sediments. The BS is subdivided into an
eastern and a western subprovince. It consists of pyroxenite,
amphibolite or diorite, ultrabasic to intermediate and acid meta-
volcanic rock, meta-sedimentary rock with minor volcanoclastic,
meta-volcanoclastic rock, granite, granodiorite, tonalite, quartz
diorite, migmatite or gneiss. About two thirds of the BS consists of
granitoids and gneiss, the rest are meta-sedimentary and meta-
volcanic rocks. Late granitoid magmatism was accompanied by
regional metamorphism up to upper greenschist facies.

Birimian MORB or oceanic interplate basalts are of tholeitic
type. The Perkoa Basalt of Boromo belt and basalt, dolerite and
gabbro of Sirba belt are exceptions in the eastern subprovince, where
geochemical data indicate rather a subduction related setting. The
Man Shield hosts seven major Zn and Cu occurrences wich are in the
eastern subprovince of the Birimian and in the Archean-Birimian
transition zone of the western subprovince in Burkina Faso. The
Perkoa massive sulphide Zn deposit has the best economic potential,
the four porphyry copper type chalcopyrite occurrences in Burkina
Faso and chalcopyrite disseminations in gneiss in Ivory Coast are
less important.

The seven major and 109 minor occurrences are hosted by
Palaeoproterozoic rocks of the BS. Eleven minor occurrences are
known from the Archean, hosted by low grade metamorphic rocks
in Sierra Leone and granulite facies rocks in Liberia and Ivory
Coast. These sulphide occurrenses are mainly: sulphide-poor
deposits of gold, iron, manganese or titanium, but sulphides in
quartz veinlets, sulphide disseminations and other types of sulphide
occurrences are present too.

The important ore deposits and occurences in the Man Shield are:

1. Perkoa zinc deposit (Burkina Faso): the dominant ore type is
massive sulphide. The major minerals are sphalerite (30%), pyrite
25%, barite10%, pyrrhotite(5%), magnetite (5%), white mica (5%)
and quartz (5%). Hydrothermal quartz are relevant where the main

orebody is close to the quartz diorite (0,5 m away). Ba-K-feldspar,
Ba-rich biotite, chlorite, turmaline, andradite-rich garnet, ilmenite,
rutile, titanite and galena are subordinate. Unlike other volcanic
hosted massive sulphide deposits, it contains only traces of
chalcopyrite, arsenopyrite, Ag-rich tetrahedrite and molybdenite.
The deposit is located in a steeply NW dipping meta-volcano-
sedimentary suite with a few granitoid dikes. The main host of the
orebodies is a siliceous tuffite or tuffaceous sediment which is
graphite free and underlies the carbonaceous schist. In the tuffitic
suite 0.5-5m thick bodies of microdiorite and dikes of dacite, quartz
microdiorite and microtonalite occurs. Adjacent to massive sulphide
occur max. 2m thick body of microdiorite is found and in the massive
sulphide there are small inclusions (<4cm across) of microdiorite.

Close to the massive ore in hydrothermally strongly altered
granitoid dikes disseminated sulphides as well as sulphide veinlets
were developed. A large intrusive quartz-diorite body (2175+1Ma
U-Pb zircon age) grading into tonalite is located below the main ore
body. The contact between tuffitic host rock and quartz diorite (at an
average distance of 15m from the main orebody) is characterised by
sulphide stringers (0.1-10cm). Thick stringers (5-10cm) enclose
strongly corroded fragments of quartz diorite.

As concerning sructural geology the position of orebodies and
the contact between the quartz diorite and tuffite are subparallel. The
main schistosity of the tuffaceous rocks above the deposit is oriented
subparallel or at an acute angle to attitudes of the orebodies and the
quartz diorite contact.

It may be assumed: 1. the deposition of the ore was controlled by
openings produced in a shear zone, 2. the ore formation predates
deformation and so the shearing occurred after ore deposition. The
most likely alternatives are the syndepositional shearing with a
normal sense of movement

The unusual composition of the Perkoa deposit (Zn>Ba>
Pb>Cu can be explained by high mg,i,.s/ Mg equces Tatios of the ore
forming fluids and/or a surce with high (Zn+Ba/Cu+Pb) ratios
such as the quartz diorite.

2. Gongody copper deposit (Burkina Faso): has features
analogous to porphyry copper deposits. It is composed of pyrite,
chalcopyrite and pyrrhotite, rare molybdenite and cubanite. It is
linked to collapse breccia pipes and fractures in Birimian diorite at
the diabase-microdiorite contact. Alteration minerals are: chlorite,
sericite, epidote and carbonates.

3. Diénéméra copper occurrence (Burkina Faso): disseminated
pyrite, chalcopyrite, pyrrhotite, molybdenite and cubanite occurs in
hydrothermal intrusive breccias in meta-diabase, spilite, kerato-
phyre at the contact to Birimian diorite. Alteration minerals are
similar to those at Gongondy.

4. Goren copper molybdenum occurrence (Burkina Faso):
disseminated pyrite, chalcopyrite, molybdenite, pyrrhotite and
cubanite occurs in a quartz-diorite body. There is an intense quartz-
sericite alteration.

5. Wayen copper-molybdenum occurrence (Burkina Faso):
disseminated pyrite and chalcopyrite occur in a Birimian quartz-
microdiorite, which shows irregular propylitisation and silici-
fication.

6. Tiebelé zinc occurrence (Burkina Faso): is a volcanic hosted
massive sulphide deposit. Disseminated and fracture filling
magnetite, sphalerite and chalcopyrite occur in tuffite of rhyolitic to
dacitic composition. Meta-basalt and graphite schist are part of the
volcanosedimentary sequence intruded by granitoids.

7. Gan lead occurrence (Burkina Faso): the only significant lead
occurrence in the Birimian. The vein composed of massive galena
and very little quartz is emplaced in a Birimian volcanosedimentary
sequence with quartzite, micaschist and amphibolite.
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8. Monogaga copper occurrence (Ivory Cost): a metamorphos-
ed porphyry copper deposit. Disseminated pyrite, chalcopyrite,
molybdenite and magnetite mainly occur in biotite rich portions of
the gneiss, but a minor quantity is hosted by amphibolite and
granodiorite.

9. Zeitouo copper occurrence (Ivory Cost): metamorphosed
porphyry copper deposit. Lenses and disseminated pyrite, pyrr-
hotite, chalcopyrite, bornite, sphalerite, galena and moybdenite
occur in fine-grained Birimian biotite gneiss, close to a gneissic
granodiorite of Archean age.

10. Copper occurrences in the Falémé iron district (Senegal):
these are the most important ore deposits in the Man Shield. It
consists of 9 major and 19 minor orebodies of exo-and endo-skarn
types. Exo-skarns and endoskarn are hosted in dolomitic and calcitic
marble and albitised microdiorite respectively.

The fact that the low grade greenstone belts represent more
favorable setting for massive sulphide deposits than high grade
terrains gives the explanation for the scarcity of sulphide ore in West
Africa.

As concerning sulphide ore-potential of the Man Shield the
volcanogenic exhalative setting is considered to be significant, the
porphyry-copper type mineralisation is of secondary importance.
About 60 Archean VHMS deposit are known worldwide and most of
them are located in the Superior and Slave provinces of Canada.
Some of them occur in the Yilgarn and Pilbara Blocks of Australia
and one is known in China. Many deposits are located in low
metamorphic grade terrains whereas in the Archean of West Africa
the high-grade metamorphism is characteristic. Comparing the ratio
between Archean greenstone belts and granite-gneiss terrains of

West Africa and Canada — where most of the Archean volcanic
hosted massive sulphide deposits are located — it is much lower in
West Africa than in Canada (Superieur Province and Slave
Province). Acid volcanic rocks are associated with many VHMS
deposits in Canada and Australia, but not in West Africa. This fact
may explain the scarcity of sulphide ore in West Africa, notwith-
standing that the age range of the Archean intrusive and
metamorphic rocks (2.7-2.9Ga) is similar to the age range of the
Archean VHMS deposits in Canada (2.7-3.0Ga). Neither Ni-
sulphide occurences nor komatiite-associated Ni-Cu-sulphide and
komatiites with Zn-rich ferrochromite deposits have been identified
in West Africa. The scarceness of major lead mineralisation is
characteristic for Palaeo-proterozoic and Archean terrains world-
wide, so it is understandable that the large amount of lead —
dominantly of radiogenic origine — located during the formation of
younger continental crust. In the palaeo-Proterozoic BS large ore
forming hydrothermal low-sulphur systems have been preserved.
The scarceness of high sulphur hydrothermal systems is related to
the juvenile character of large parts of the Birimian crust. Juvenile
low-S “pre-subduction” magmatism represents a less suitable
environment than high-S subduction magmatism with sulphur
enrichment by the subducted oceanic slab, or magmatism favouring
the assimilation of crustal sulphur.

Hydrothermal activity at most part of the Birimian was
dominated by low-sulphur fluids. According to the author, the future
exploration must be concentrated on massive sulphide deposition
linked to quartz diorite and tonalite in West Africa.

Eva VET6-AKos



