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Introduction

The map was prepared to outline the basic information on where Neoproterozoic rocks
are present in the World, and of the lithologic character of these rocks. The information
provides a better understanding of major Neoproterozoic tectonic subdivisions useful in
paleogeographic and plate tectonic reconstructions.

The time frame of the map is within the middle and late Neoproterozoic from
approximately 870 to 540 Ma and is after widespread Mesoproterozoic Grenville-age
collisional events that are considered to have formed the hypothetical supercontinent of
Rodinia. Much of the time represented by the map is interpreted to be during the
fragmentation of Rodinia.

The recognition of Neoproterozoic rocks is commonly difficult because of limited
isotopic or paloeontological dating. Thus, some rocks shown on the map could be older
or younger than the age indicated. However, at the scale of the map the the problem may
be minor. Enough information seems to be available to indicate the general age of the
rocks. Many of the successions contain diamictite deposits considered to be glaciogenic
and dated as middle or late Neoproterozoic. These deposits thus show a rough
correlation of middle and late Neoproterozoic rocks of the world. The map is a
Richardson map projection, except for Antarctica which is a polar projection.

The map was prepared from about 650 references, shown here under “Sources of
Information", used to outline distribution patterns, determine rock types, and provide
information on the regional and local geologic framework of the rocks. The focus of the



references is on the geologic information needed to prepare the map. Other information,
such as plate tectonic reconstructions or paleomagnetic studies is generally not included.

The “Sources of Information” lists references alphabetically for each of 14 regions as
shown below. In brackets is a code for each area. These codes provide help in locating
the specific regions in the references. The areas and codes are listed below:

Africa and Madagascar [AF]

Antarctica (ANT]

Australia [AUS]

Baltica [(Europe, Britan, Ireland, Eastern European Platform, Ural Mountains) [BAL]
Cadomian, Avalonian and related rocks (widely dispersed magmatic arc rocks primarily
in Europe and North America [CAD]

Central Asia [CAS]

China and adjacent regions (CH]

Gondwana, references to regional studies of Gondwana [GON]

India, Sri Lanka, Afghanistan, Pakistan, and adjacent regions (IN)

Laurentia (North America, Greenland, and related areas in North Atlantic) [LA]
Middle-East, Iran, Afghanistan, and Pakistan, and adjacent regions

Regional or global references [REG]

South America [SA]

Siberia, including Kolyma, and adjacent regions [SI]

Sources of information

Africa [AF]

[AF] Abdelsalam, M. G., Liégeois, Jean-Paul, and Stern, R. J., 2002, The Saharan
Metacraton: Journal of African Earth Sciences, v. 34, p. 1190136.

[AF] Appel, P., M., A., and Schenk, V., 1998, High-pressure granulite facies
metamorphism in the Pan-African belt of eastern Tanzania: P-T-t evidence
against granulite formation by continent collision: Journal of Metamorphic
Geology, v. 16, p. 491-509.

[AF] Ashwal, L. D., Hamilton, M A., Morel, Vincent P.I., and Rambeloson, Roger A.,
1998, Geology, petrology and isotope geochemistry of massif-type anorthosites



from southwest Madagascar: Contributions to Mineralogy and Petrology, v. 133,
p- 389-401.

[AF] Attoh, Kodjopa, Dallmeyer, R.D., and Affaton, Pascal, 1997, Chronology of nappe
assembly in the Pan-African Dahomeyide orogen, West Africa: evidence from
40Ar/39Ar mineral ages: Precambrian Research, v. 82, p. 153-171.

[AF] Ayalew, Teklewold, Bell, Keith, Moore, J. M., and Parrish, R. R., 1990, U-Pb and
Rb-Sr geochronology of the Western Ethiopian Shield: Geological Society of
America Bulletin, v. 102, p. 1309-1316.

[AF] Binda, P. L., 1994, Stratigraphy of Zambian Copperbelt orebodies: Journal of
African Earth Sciences, v. 19, no. 4, p. 251-264.

[AF] Black, R., Latouche, L., Liégeois, J.P., Caby, R., and Bertrand, J.M., 1994, Pan-
African displaced terranes in the Tuareg shield (central Sahara): Geology, v. 22,
p. 641-644.

[AF] Breitkopf, J. H., 1989, Geochemical evidence for magma source heterogeneity and
activity of a mantle plume during advanced rifting in the southern Damara
Orogen, Namibia: Lithos, v. 23, p. 115-122.

[AF] Caby, Renaud, Andreopoulos-Renaud, Uranie, and Pin, Christian, 1989, Late
Proterozoic arc—continent and continent—continent collision in the pan-African
trans-Saharan belt of Mali: Canadian Journal of Earth Sciences, v. 26, no. 6, p.
1136-1146.

[AF] Cahen, L. 1978, Les mixtites ante-cambriennes de I’ est du Zaire: Mise au point
interimaire: Musee Royal de L’ Afrique Centrale, Tervuren, Belgique, Rapport
Annuel Pour L’ Annee 1977 du Département de Géologie et de Minéralogie du
Musée royal de I’ Afrique, v. 1978, p. 47-52.

[AF] Cahen, L., 1982, Geochronological correlation of the Late Precambrian sequences
on and around the stable zones of Equatorial Africa: Precambrian Research, v.
18, p. 73-86.

[AF] Cahen, L., Snelling, N.J., Delhal, J., and Vail, J.R., 1984, The geochronology and
evolution of Africa: Clarendon Press, Oxford, 512 p.

[AF] Cailteux, J., Binda, P.L., Katekesha, W.M., Kampunu, A.B., Intiomale, M.M.,
Kapenda, D., Kaunda, C., Ngongo, K., Tshiauka, T., and Wendorff, M., 1994,
Lithostratigraphical correlation of the Neoproterozoic Roan Supergroup from
Shaba (Zaire) and Zambia, in the central African copper-cobalt metallogenic
province: Journal of African Earth Sciences, v. 19, no. 4, p. 265-278.

[AF] Collins, A. S., Koner, Alfred, Fitzsimons, I. C.W., and Razakamanana, Théodore,
2003, Detrital footprint of the Mozambique ocean: U-Pb SHRIMP and Pb
evaporation zircon geochronology of metasedimentary gneisses in eastern
Madagascar: Tectonophysics, v. 375 nos. 1-4, p. 77-99.

[AF] Dallmeyer, R.D., 1991, Exotic terranes in the central-southern Appalachian orogen
and correlations with Africa, in Dallmeyer, R.D., and Léconché, J.P., eds., The
west African orogens and circum-Atlantic correlatives: Berlin, Springer-Verlan,
p.- 335-371.

[AF] Dallmeyer, R.D., and Lécorché, J.P., 1991, eds., The West African orogens and
circum-Atlantic correlatives: Springer-Verlag, Berlin, 405 p.

[AF] Daly, M.C., 1986, The intracratonic Irumide belt of Zambia and its bearing on
collision orogeny during the Proterozoic of Africa, in Coward, M.P., and Reis,
A.C., eds., Collision Tectonics: Geological Society of London, Special
Publications no. 19, p. 321-328.



[AF] Deblond, A., Punzalan, L.E., Bowne, A., and Tack, L., 2001, The Malagarazi
Supergroup of SE Burundi and its correlative Bukoba Supergroup of NW
Tanzania: Neo- and Mesoproterozoic chronostratigraphic constraints from Ar-Ar
ages on mafic intrusive rocks: Journal of African Earth Sciences, v. 32, no. 3, p.
435-449.

[AF] Dirks, P.H.G.M., Jelsma, H.A., Vinyu, M., and Munyanyiwa, H., 1998, The
structural history of the Zambezi belt in northeast Zimbabwe: evidence for crustal
extension during the early Pan-African: South African Journal of Geology, v.
101, no. 1, p. 1-16.

[AF] Diirr, S.B., and Dingeldey, D.P., 1996, The Kaoko belt (Namibia): Part of a late
Proterozoic continental-scale strike-slip system: Geology, v. 24, no. 6, p. 503-
506.

[AF] El-Gaby, Samir, and Greiling, R. O., eds., 1988, The Pan-African Belt of Northeast
Africa and Adjacent Areas, Tectonic evolution and economic aspects of a Late
Proterozoic orogen: Friedr. Vieweg and Sohn, Braunschweig/Wiesbaden, 299 p.

[AF] Ferré, Eric, Gleize, Gérard, and Caby, Renaud, 2002, Obliquely convergent
tectonics and granite emplacement in the Trans-Saharan belt of Eastern Nigeria: a
synthesis: Precambrian Research, v. 114, p. 199-219.

[AF] Foster, R.P., Leahy, K., Hunns, S.R., Pelham, D.A., Lawrence, S.R., and Harrison,
A.E., 2001, Pan-African terranes: realizing the metal potential: Institution of
Mining and Metallurgy, Transactions, Section B: Applied Earth Science, v. 110
p. 15-23.

[AF] Frimmel, H, E., Klotzli, U. S., and Siegfried, P. R., 1996, New Pb-Pb single zircon
age constraints on the timing of Neoproterozoic glaciation and continental break-
up in Namibia: The Journal of Geology, v. 104, p. 459-469.

[AF] Frimmel, H. E., and Folling, Peter G., 2004, Late Vendian closure of the
Adamastor Ocean: Timing of tectonic inversion and syn-orogenic sedimentation
in the Gariep Basin: Gondwana Research, v. 7, no. 3, p. 685-699.

[AF] Frimmel, H. E., Hartnady, C. J.H., and Koller, Friedrich, 1996, Geochemistry and
tectonic setting of magmatic units in the Pan-African Gariep belt, Namibia:
Chemical Geology, v. 130, p. 101-121.

[AF] Frimmel, H.E., and Frank, W., 1998, Neoproterozoic tectono-thermal evolution of
the Gariep belt and its basement, Namibia and South Africa: Precambrian
Research, v. 90, p. 1-28.

[AF] Germs, G, J.B., 1995, The Neoproterozoic of southwestern Africa, with emphasis
on platform stratigraphy and paleontology, in Knoll, A.H., and Walter, Malcolm,
eds., Neoproterozoic Stratigraphy and Earth History—Special Volume:
Precambrian Research, v. 73, p. 137-151.

[AF] Goscombe, B., Armstrong, R, and Bartonl, J.M., 2000, Geology of the Chewore
inlier, Zimbabwe: constraning the Mesoproterozoic to Paleozoic evolution of the
Zambezi belt: Journal of African Earth Science, v. 30, no. 3, p. 589-627.

[AF] Grantham, G.H., Maboko, M., and Eglington, B.M., 2003, A review of the
evolution of the Mozambique belt and implications for the amalgamation and
dispersal of Rodinia and Gondwana, in Yoshida, M., Windley, B.F., and
Dasgupta, S., eds. Proterozoic East Gondwana: Supercontinent Assembly and
Breakup: Geological Society of London, Special Publications no. 206, p. 401-
425.



[AF] Gresse, P.G., Chemale, F., da Silva, L.C., Walraven, F., and Hartmann, L.A., 1996,
Late- to post-orogenic basins of the Pan-African—Brasiliano collision orogen in
southern Africa and southern Brazil: Basin Research, v. 8, p. 157-171.

[AF] Hanson, R. E., Wardlaw, Melissa S., Wilson, Terry J., and Mwale, Giddy, 1993, U-
Pb zircon ages from the Hook granite massif and Mwembeshi dislocation:
constraints on Pan-African deformation, plutonism, and transcurrent shearing in
central Zambia: Precambrian Research, v. 63, p. 189-209.

[AF] Hanson, R. E., Wilson, Terry J., and Munyanyiwa, Hubert, 1994, Geologic
evolution of the Neoproterozoic Zambezi Orogenic belt in Zambia: Journal of
African Earth Sciences, v. 18, no. 12, p. 135-150.

[AF] Hanson, R.E., 2003, Proterozoic geochronology and tectonic evolution of southern
Africa, in Yoshida, M., Windley, B.F., and Dasgupta, S., eds. Proterozoic East
Gondwana: Supercontinent Assembly and Breakup: Geological Society of
London, Special Publications no. 206, p. 427-463.

[AF] Hanson, R.E., 2003, Proterozoic geochronology and tectonic evolution of southern
Africa, in Yoshida, M., Windley, B.F., and Dasgupta, S., eds. Proterozoic East
Gondwana: Supercontinent Assembly and Breakup: Geological Society of
London, Special Publications no. 206, p. 427-463.

[AF] Hartnady, Chris, Joubert, Pieter, and Stowe, Clive, 1985, Proterozoic crustal
evolution in Southwestern Africa: Episodes, v. 8, no. 4, p. 236-244.

[AF] Hefferan, K. P., Admou, Hassan, Karson, J. A., and Saquaque, Ali, 2000, Anti-
Atlas (Morocco) role in Neoproterozoic Western Gondwana reconstruction:
Precambrian Research, v. 103, p. 89-96.

[AF] Hefferan, Kevin P., Karson, Jeffrey A., and Saquaque, Ali, 1992, Proterozoic
collisional basins in a Pan-African suture zone, Anti-Atlas Mountains, Morocco:
Precambrian Research, v. 54, p. 295-319.

[AF] Hoffman, P. F., Kaufman, A, J., and Halverson, G. P., 1998, Comings and goings
of global glaciations on a Neoproterozoic tropical platform in Namibia: GSA
Today, v. 8, no. 5, p. 1-9.

[AF] Hoffmann, K.-H, Condon, D.J., Bowring, S.A., and Crowley, J.L., 2004, U-Pb
zircon date from the Neoproterozoic Ghaub Formation, Namibia: Constraints on
Marinoan glaciation: Geology, v. 32, no. 9, p. 817-820.

[AF] Inglis, J.D., D’Lemos, R.S., Samson, S. D., and Admou, H., 2005,
Geochronological constraints on Late Precambrian intrusion, metamorphism, and
tectonism in Anti-Atlas Mountains: The Journal of Geology, v. 113, p. 439-450.

[AF] Jackson, M.P.A., Warin, O.N., Woad, G.M., and Hudec, M.R., 2003,
Neoproterozoic allochthonous salt tectonics during the Lufilian orogeny in the
Katangan Copperbelt, central Africa: Geological Society of America Bulletin, v.
115, no. 3, p. 314-330.

[AF] Jacobs, Joachim, and Thomas, R. J., 2004, Himalayan-type indenter-escape
tectonics model for the southern part of the late Neoproterozoic—early Paleozoic
East African—Antarctic orogen: Geology, v. 32, no. 8, p. 721-724.

[AF] Johnson, R.L., and Vail, J.R., 1965, The junction between the Mozambique and
Zambesi Orogenic belts: North-coast Southern Rhodesia: Geological Magazine,
v. 102, no. 6. p. 489-495.

[AF] Jung, S., Mezger, K., and Hoernes, S., 2001, Trace element and isotopic (Sr, Nd,
Pb, O) arguments for a mid-crustal origin of Pan-African garnet-bearing S-type



granites from the Damara orogen (Namibia): Precambrian Research, v. 110, p.
325-355.

[AF] Kampunzu, A.B., Kapenda, D., and Manteka, B., 1991, Basic magmatism and
geotectonic evolution of the Pan African belt in central Africa: evidence from the
Katangan and West Congolian segments: Tectonophysics, v. 190, p. 363-371.

[AF] Krabbendam, M., and Barr, T.D., 2000, Proterozoic orogens and the break-up of
Gondwana: why did some orogens not rift?: Journal of African Earth Sciences,
v. 31, no. 1, p. 35-49.

[AF] Kroner, A., and Stern, R.J., 2005, Africa; Pan-African Orogeny, in Selley, R. C.,
Cocks, L. R., and Plimer, I. R., eds., : Encyclopedia of Geology, v. 1, p. 1-12.
Elsevier, Amsterdam.

[AF] Kroner, Alfred, Hegner, Ernst, Collins, A. S., Windley, B. F., Brewer, T, S.,
Razakamanan, Theodore, and Pidgeon, R. T., 2000, Age and magmatic history of
the Antananariivo block, Central Madagascar, as derived from zircon
geochronology and Nd isotopic systematics: American Journal of Science, v.
300, p. 251-288.

[AF] Kroner, Alfred, Stern, R.J., Dawoud, A.S., Compston, W., Reischmann, T., 1987,
The Pan-African continental margin in northeast Africa: evidence from a
geochronological study of granulites at Saboloka, Sudan: Earth and Planitary
Science Letters, v. 85, p. 91-104.

[AF] Leblanc, M., and Moussine-Pouchkine, A., 1994, Sedimentary and volcanic
evolution of a Neoproterozoic continental margin (Bleida, Anti-Atlas, Morocco):
Precambrian Research, v. 70, p. 25-44.

[AF] Lenoir, J.-L., Kiister, D., Liégeois, J.-P., Utke, A., Haider, A., and Matheis, G.,
1994, Origin and regional significance of late Precambrian and early Paleozoic
granitoids in the Pan-African belt of Somalia: Geologische Rundschaus, v. 83,
p.624-641.

[AF] Liégeois, J.P., Black, R., Navez, J., and Latouche, L., 1994, Early and late Pan-
African orogenies in the Air assembly of terranes (Tuareg shield, Niger):
Precambrian Research, v. 67, p. 59-88.

[AF] Martin, H., and Porada, H., 1977, The intracratonic branch of the Damara Orogen
in southwest Africa, I Discussion of geodynamic models: Precambrian Research,
v. 5, p.311-338.

[AF] Martin, H., and Porada, H., 1977, The intracratonic branch of the Damara Orogen
in southwest Africa, II Discussion of relationships with the Pan-African mobile
belt system: Precambrian Research, v. Precambrian Research, v. 5, p. 339-357.

[AF] Martin, H., and Porada, H., 1977, The intracratonic branch of the Damara Orogen
in southwest Africa, I Discussion of geodynamic models: Precambrian Research,
v.5,p.311-338.

[AF] McGowan, Ross R., Roberts, Stephen, Foster, Robert P., Boyce, Adrian J., and
Coller, Dave, 2003, Origin of the copper-cobalt deposits of the Zambian
Copperbelt: An epigenetic view from Nchanga: Geology, v. 31, no. 6, p. 497-
500.

[AF] McMillan, Andy, Harris, Nigel B.W., Holness, Marian, Ashwal, Lewis, Kelley,
Simon, and Rambeloson, Roger, 2003, A granite-gabbro complex from
Madagascar: constrains on melting of the lower crust: Contribribution. Mineral
Petrology. v. 145-585-599, published online 29-May, 2003, DOI-10.1
007/s00410-003-0470-1.



[AF] Miller, R. Mc.G., ed., 1983, Evolution of the Damara Orogen of Southwest Africa—
Namibia: The Geological Society of South Africa, Special Publication no. 11,
515 p., 2 sheets, scale 1:500,000.

[AF] Mosley, P.N., 1993, Geological evolution of the late Proterozoic “Mozambique
Belt” of Kenya: Tectonophysics, v. 221, p. 223-250.

[AF] Mosley, P.N., 1993, Geological evolution of the late Proterozoic “Mozambique
Belt” of Kenya: Tectonophysics, v. 221, p. 223-250.

[AF] Muhongo, S., and Lenoir, J.-L, 1994, Pan-African granulite-facies metamorphism
in the Mozambique belt of Tanzania: U-Pb zircon geochronology: Journal of the
Geological Society of London, v. 151, p. 343-347.

[AF] Muhongo, S., and Tuisku, P., 1996, Pan-African high pressure isobaric cooling:
evidence from the mineralogy and thermobarometry of the granulite-facies rocks
from the Uluguru Mountains, eastern Tanzania: Journal of African Earth
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[AF] Muhongo, S., Kroner, Alfred, and Nemchin, A.A., 2001, Single zircon evaporation
and SHRIMP ages for granulite-facies rocks in the Mozambique belt of Tanzania:
The Journal of Geology, v. 109, p. 171-189.
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