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These bibliographies have been compiled at the U.S. Geological Survey, 
Menlo Park, California, under the auspices of Project 161 of the International 
Geological Correlation Program entitled "Sulfide deposits in mafic and 
ultramafic rocks." They are part of a series of bibliographies being compiled 
for the entire world, and are considered to be complete through 1985.

The bibliographies were begun by searching the computerized data bases of 
scientific literature referred to as GeoRef (American Geological Institute) 
and CA Search (Chemical Abstracts) with two search strategies:

A + (B or C or D or E) + F 

or

G + F 

where

A = nickel or cobalt or platinum or pentlandite
B = mineralization or ore deposit or dissemination or mine
C = ultramafic or ultrabasic or dunite or perioditite or harzburgite
D = gabbro or anorthosite or norite
E = economic geology
F = a geographic region
G = layered intrusion or cumulate

With this point of departure, the bibliographies were independently 
worked on by Rognvald Boyd of the Geological Survey of Norway, Gunnar Nilsson 
of the Geological Survey of Sweden, Heikki Papunen of the University of Turku, 
Finland, and Gerald Czamanske of the U.S. Geological Survey. Host of the 
citations were not obtained from the data bases. The Scandinavian geologists 
have translated all titles, and many of the references have been briefly 
annotated. An essential reference for the student of Scandinanvian Ni-Cu 
deposits is Geological Survey of Finland Bulletin 333, "Nickel-copper deposits 
of the Baltic Shield and Scandinavian Caledonides," published in 1985.



Nickel ores of the Outokumpu complex in Finland have been included in 
this bibliography despite the fact that these ores are not raagraatic in 
origin. The Vuonos mine of the Outokumpu complex produced nickel sulfide ore 
in the 1970*s. The complex at Outokumpu is composed of hydrothermally altered 
ultramafic rocks (serpentinites, carbonate rocks, and cherts as alteration 
products) associated with massive volcanogenic Cu-Zn-Co-pyrite deposits and 
separate nickel sulfide disseminations. Nickel in the stringer sulfides is 
considered to have originated from the ultramafic body and to have been 
redistributed and accumulated as sulfides during hydrothermal alteration. 
References to Outokumpu in this bibliography either are general references to 
the deposit or mention the nickel occurrences.

The bibliography on unmineralized mafic intrusions complements that for 
known mineralization and provides the researcher with contrast and the 
prospector with potential. Specifically excluded from these bibliographies 
are references related to ophiolites and laterites.

Because large bibliographies on mafic intrusions in other parts of the 
world were being compiled concurrently, time has not been available for 
inspection and verification of many of the citations; for this we apologize. 
Users of the bibliography are encouraged to report errors to Gerald K. 
Czamanske so that they may be corrected. In a similar spirit, users are 
encouraged to send notice of reports published prior to 1986 that have not 
been included. Consistency of citation style has benefited from review by 
George Havach of the U.S. Geological Survey. The efforts of Pauline C. 
Bennett during early stages of compilation are gratefully acknowledged.

This report is being issued in two forms, representing slightly differing 
versions. Version A, issued as paper copy, incorporates all special 
diacritics. Version B, issued as an IBM-compatible diskette, affords users 
the great benefit of an online bibliography, but is formatted in the standard 
ASCII character set because of anticipated hardware and software problems 
associated with foreign alphabets.



Bibliography on raafic-ultraraafic intrusions in Scandinavia that contain 
magmatic Ni-Cu sulfide or platinum-group element mineralization

Adolfsson, S. G., 1972* Hakansboda copper and cobalt deposit, Sweden: 
Hineralogical Record, v. 3, p. 38-39.

Alapieti, Tuomo, and Lahtinen, Jarmo, 1985, Stratigraphy, petrology and PGE 
mineralization in the Early Proterozoic Penikat layered intrusion, northern 
Finland: Canadian Mineralogist, v. 23, p. 293.

Alapieti, Tuomo, and Piirainen, Tauno, 1984, Cu-Ni-PGE mineralization in the 
marginal series of the Early Proterozoic Koillismaa layered igneous complex, 
northeast Finland, in Buchanan, D. L., and Jones, M. J., eds., Sulfide 
deposits in mafic and ultramafic rocks: London, Institution of Mining and 
Metallurgy, p. 123-131.   Same PGE analytical data presented in complete 
form by Lahtinen, 1985.   H. P.

Andersen, Terje, 1975, En gravimetrisk-strukturgeologisk undersdkelse over 
Ertelien nikkelgruver og mineraidifferensiasjon i og utenfor norittpluggen [A 
gravimetric and structural geology of the Ertelien nickel mines and mineral 
differentiation in and around the host norite plug]: Bergen, Norway, 
University of Bergen, Cand. real, thesis.

Arvanitidis, Nikolaos, 1980, REE-evidence for the origin of nickel sulfide 
mineralization associated with an Early Proterozoic mafic intrusion, Nottrask, 
Sweden, in UNESCO, International symposium on metallogeny of mafic and 
ultramafic complexes: The eastern Mediterranean-western Asia area, and its 
comparison with similar metallogenic environments in the world: Athens, 
National Technical University, Department of Mineralogy-Petrography-Geology, 
p. 7-8.

    1980, Wall rock assimilation and the origin of pyroxene compositions in 
the marginal rocks of the Nottrask mafic intrusion, in Rickard, D., ed., 
Annual report of the ore research group (ORG 80): Stockholm Universitet, 
Geologiska Institutionen, p. 65-111.

    1982, The geochemistry and petrogenesis of the Nottrask mafic intrusion, 
northern Sweden: Stockholm Universitet, Geologiska Institutionen Meddelanden 
253, 179 p., Ph. D. thesis.   This paper contains comprehensive geochemical 
data for the intrusion. The Nottrask body includes a low-grade sulfide 
dissemination and breccia.   H. P.

Arvanitidis, Nikolaos, and Rickard, D. T., 1979, Pentlandite and violarite in 
the Nottrask deposit, northeastern Sweden: Geologiska Foreningens i Stockholm 
Forhandlingar, v. 101, p. 255-260.

    1980, Pyrrhotite mineralogy of the Nottrask deposit, northeastern 
Sweden: Geologiska Foreningens i Stockholm Forhandlingar, v. 102, p. 83-89.
  Trace-element data and identification of pyrrhotite type.   H. P.

Bakken, K. 0., 1972, En malmgeologisk undersdkelse i Messelfeltet [An
ore-geological study of the Messel area]: Trondheim, Norway, Norges Tekniske
Hdgskole, Siv. ing. thesis.

Band, R. B., 1976, Holland: Nickel prospect orientation study results:
Journal of Geochemical Exploration, v. 5, p. 270-273.
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Earth, T. F. W., 1947, The nickeliferous Iveland-Evje amphibolite and its 
relations: Norges Geologiske Undersrfkelse, no. 168a, 71 p.

Beyschlag, F., Krusch, P., and Vogt, J. H. L., 1910, Die Lagerstatten der 
nutzbaren Mineralien und Gesteinen: Stuttgart, Ferdinand Enke, p. 290-294.   
Contains information on deposits mined in the nineteenth century, and is a 
very useful handbook of ore deposits and ore genesis in general.   R. B.

Bjrfrlykke, Harald, 1947, Flat nickel mine: Norges Geologiske Undersrfkelse, 
no. 168b, 39 p.   Host comprehensive published description of Norway's 
largest Ni producing mine. Emphasis is on mineralogy.   R. B.

    1949, Hosanger nickkelgruve [Hosanger nickel mine]: Norges Geologiske 
Understate Ise, no. 172, 38 p.   Description of Norway's second-largest Ni 
producer. Emphasis is on history of operations and mineralogy. [Extended 
English abstract]   R. B.

Bogachev, A. I., Gorelov, V. A., and Kochnev-Pervukhov, V. I., 1964, Osnovnyye 
cherty stroyeniya i sulfidnogo orudeneniya mezhdurech'ya pechengi-lotty 
[Structure and sulfide mineralization of the area between the Pechenga and 
Lotta Rivers], in Geologiya i geokhronologiia dokembriia: Moscow, Akademiya 
Nauk SSSR, Laboratoriia Geologii Dokembriia Trudy, no. 19, p. 306-311.

Borehert, H., 1954, Kritische Anmerkungen zu zwei neuen Arbeiten iiber 
Outokumpu, Finnland: Erzraetall, v. 7, p. 82-84.

Boyd, Rognvald, 1985, Muligheter for platinametaller i Norge [On the 
possibilities for finding platinum metals in Norway]: Bergverkenes 
Landsammenslutnings Industrgruppe Malmgeologisk Symposium, Nye Malmtyper i 
Norge, Trondheim, p. 64-81.

Boyd, Rognvald, and Mathiesen, C. O. 1977, Strukturen av Ranamassivet med sine
mineraliseringstyper [The structure of the Rana intrusion and its types of 
mineralization]: Bergverkenes Landsammenslutnings Industrgruppe Malmgeologisk 
Symposium, Kaledonske malmforekomster, Trondheim, p. 70-71.

O
    1979, The nickel mineralization of the Rana mafic intrusion, Nordland, 
Norway: Canadian Mineralogist, v. 17, p. 287-298.   Preliminary report on 
recent investigations (1970's) of Norway's largest Ni deposit and its host 
complex, with some genetic speculations.   R. B.

Boyd, Rognvald, and Nixon, Frank, 1985, Norwegian nickel deposits; a review, 
in Papunen, Heikki, and Gorbunov, G. I., eds., Nickel-copper deposits of the 
Baltic Shield and Scandinavian Caledonides: Geological Survey of Finland 
Bulletin 333, p. 363-391.   Most complete, up-to-date report on Norwegian Ni 
deposits.   H. P.

Brogger, W. C., and Vogt, J. H. L., 1887, Berattelse om undersokninger ofver 
malmforekomsten vid Klefva grufva [Account of investigations of the ore body 
at Klefva mine]: Stockholm, Lesseb Bolag, 19 p.   Reprint available at the 
Geological Survey of Sweden, Uppsala.   H. P.

Bugge, Arne, 1922, Nikkelgruber i Bamle [Nickel mines in Bamble]: Norges 
Geologiske Undersdkelse, no. 87 (Arbok for 1920 og 21), pt. II, 12 p. 
[English summary]



Bugge, J. A. W., 1960, Flat nickel mine, in Yokes, F. M., compiler, Mines in 
south and central Norway: Norges Geologiske Undersdkelse, no. 212m, p. 38-41.

    1975, Om Petsamo-Formasjonen og nikkelprospektering i Pasvik [On the 
Petsarno Formation and nickel prospecting in Pasvik]: Bergverkenes 
Landsammenslutnings Industrgruppe Malmgeologisk Symposium, Nikkelprospektering 
i Norge, Trondheim, p. 42-53.

    1979, Norway, in Bowie, S. H. U., Kvalheim, Aslak, and Haslam, H. W., 
eds., Mineral deposits of Europe, Vol. 1: Northwest Europe: London, 
Institution of Mining and Metallurgy, p. 199-249.   Brief review of deposits 
of Hi, along with those of other materials.   R. B.

Clark, A. H., 1966, Mackinawiitin termisista ominaisuuksista [On heating 
experiments of mackinawite] - Discussion of a paper by O. Vaasjoki, 1966: 
Geologi (Helsinki), v. 18, p. 97-98.   Heating experiments on the 
mackinawite of the Ylojarvi Cu mine. Notes the effect of trace elements on 
phase transformations.   H. P.

Cronstedt, A. F., 1751, Ron och forsok gjorde med en malm-art, fran Los 
koboltgrufvor i Farila socken och Helsingeland [Experiments with an ore type 
from Los cobalt mine in the Farila parish, Helsingeland]: Kungliga Svenska 
Vetenskapasakademiens Handlingar, v. 12, p. 287-292.   First description of 
nickel metal.   H. P.

0
    1754 Fortsattning af ron och forsok, gjorde med en malm-art fran Los 
koboltgrufvor [Additional experiments with an ore type from Los cobalt mine]: 
Kungliga Svenska Vetenskapsakademiens Handlingar, v. 15, p. 38-45.

Disler, J., 1953, Die Kupferkieslagerstatte von Outokumpu, Finnland: Bulletin 
de la Commission geologique de Finlande, no. 161, 15 p.

Du Rietz, Torsten, 1956, The content of chromium and nickel in the Caledonian 
ultrabasic rocks of Sweden: Geologiska Foreningens i Stockholm Forhandlingar, 
v. 78, p. 233-300.

Ervamaa, Pentti, 1962, The Petolahti diabase and associated nickel-copper- 
pyrrhotite ore, Finland: Bulletin de la Commission geologique de Finlande, 
no. 199, 92 p.   Petrographic description of a post-Svecokarelian diabase 
dike and approximately 0.1 million tons of Ni-Cu ore in the tapering end of 
the dike.   H. P.

Eskola, Pentti, 1933, On the chrome minerals of Outokumpu: Bulletin de la 
Commission geologique de Finlande, no. 103, p. 26-44.

Filippidis, Aristidis, and Annersten, Hans, 1980, Mineral chemical 
investigation of an ultramafic nickel-bearing body in the Swedish Caledonides, 
in UNESCO, An international symposium on metallogeny of mafic and ultramafic 
complexes: The eastern Mediterranean-western Asia area, and its comparison 
with similar metallogenic environments in the world: Athens, National 
Technical University, Department of Mineralogy-Petrography-Geology, p. 36.

Fleckenstein, Werner, 1971, Geologische Untersuchung der Nickel-Vorkommen in 
Espedalen, Siid-Norwegen: Munich, Ludwig-Maximillians Universitat, Ph. D. 
thesis, 88 p.   Study with conclusions regarded as controversial by others 
working in the area.   R. B.



Foslie, Steinar, 1921, Field observations in northern Norway bearing on 
magraatic differentiation: Journal of Geology, v. 29, p. 701-719.

    1922, Rana noritfelt. Differentiation ved "squeezing". [The Rana 
norite. Differentiation by "squeezing"!: Norges Geologiske Undersdkelse, 
no. 87 (Arbok for 1920 og 21), pt. Ill, 52 p. [English summary]

Foslie, Steinar, and Johnson Hdst, Mind, 1932, Platina i sulfidisk nikkelmalm 
[Platinum in sulfide nickel ore]: Norges Geologiske Undersdkelse, no. 137, 
76 p.   Gives PGE data on several Norwegian Ni deposits with emphasis on one 
tiny but rich showing. [Extended English abstract.]   R. B.

Frietsch, Rudyard, 1980, The ore deposits of Sweden: Geological Survey of 
Finland Bulletin 306, 20 p.   Brief classification of Swedish ore deposits 
and the metallogeny of Sweden.   H. P.

Frietsch, Rudyard, Papunen, Heikki, and Yokes, F. M., 1979, The ore deposits 
in Finland, Norway, and Sweden a review: Economic Geology, v. 74, p. 
975-1001.   Ore production, trends of exploration, and brief description of 
metallogeny in the Nordic countries.   H. P.

Gaal, Gabor, 1972, Tectonic control of some Ni-Cu deposits in Finland: 
International Geological Congress, 24th, Proceedings, sec. 4, p. 215-224. 
Gives a tectonic idea of the distribution of Ni-Cu deposits along the 
Kotalahti nickel belt. -- H. P.

    1980, Geological setting and intrusion tectonics of the Kotalahti 
nickel-copper deposit, Finland: Geological Society of Finland Bulletin, 
v. 52, p. 101-128.   Structural geology (polyphase deformation) of the 
environment of the Kotalahti Ni-Cu deposit.   H. P.

    1982, Nickel metallogeny related to tectonics in the central Baltic 
Shield: Revista Brasileiro de Geociencias, v. 12, p. 437-444.   Gaal, 1985, 
is a modification of this paper.   H. P.

    1985, Nickel metallogeny related to tectonics, in Papunen, Heikki, and 
Gorbunov, G. I., eds., Nickel-copper deposits of the Baltic Shield and 
Scandinavian Caledonides: Geological Survey of Finland Bulletin 333, 
p. 143-155.   Describes the structures where different types of Ni 
occurrences in Finland are located.   H. P.

Gaal, Gabor, Koistinen, Tapio, and Hattila, Esa, 1975, Tectonics and 
stratigraphy of the vicinity of Outokumpu, North Karelia, Finland: Geological 
Survey of Finland Bulletin 271, 67 p.   First attempt to interpret the 
complex deformation history of the Outokumpu area.   H. P.

Gaal, Gabor, Koistinen, Esko, Lehtonen, Hatti, and Tontti, Hikko, 1978, 
Deposit modeling of a nickel belt in Finland in Cargill, S. M., and Clark, A. 
L., eds., Standards for computer applications in resource studies: 
International Association for Mathematical Geologists Journal, v. 10, 
p. 543-554.

Gaal, Gabor, Parkkinen, Jyrki, and Talvitie, Jouko, 1978, Laatokan-Perameren 
vyohykkeen tektoniikka [Tectonics of the Lake Ladoga-Bothnian Bay zone], in 
Papers of the Symposium "Laatokan-Perameren malmivyohyke", Otaniemi, Finland 
December 16, 1978: Helsinki, Vuorimiesyhdistys-Bergsmannaforeningen r.y., 
p. 20-35.



Gaal, Gabor, and Rauhamaki, Eero, 1971, Petrological and structural analysis 
of the Haukivesi area between Varkaus and Savonlinna, Finland: Geological 
Society of Finland Bulletin, v. 43, p. 265-337.   The Haukivesi area 
includes several mineralized mafic-ultramafic bodies (e.g., Laukunkangas).   
H. P.

Gammon, J. B., 1975, Nikkelleting i Anarjokka [Nickel prospecting in 
Anarjokka]: Bergverkenes Landsammenslutnings Industrgruppe Halmgeologisk 
Symposium, Nikkelprospektering i Norge, Trondheim, p. 63-77.

Geijer, Per, 1917, Falutraktens berggrund och malmfyndigheter [Geology and ore 
deposits of the Falu district]: Svergies Geologiske Undersokning, ser. C,

no. 275, 316 p.   Describes the Kusa deposit.   H. P.

Geis, H.-P., 1975, Elkem-Spigerverkets Ni-Cu prospektering i Vest-Finnmark i 
1971-74 [Elkem-Spigerverket*s prospecting campaign in West Finnmark, 
1971-74]: Bergverkenes Landsammenslutnings Industrgruppe Halmgeologisk 
Symposium, Nikkelprospektering i Norge, Trondheim, p. 54-62.

Grip, Erland, 1942, Nickelforekomsten Lainijaur [The Lainijaur nickel 
deposit]: Geologiska Foreningens i Stockholm Forhandlingar, v. 64, 
p. 273-276.   First description of a small Ni deposit that was mined out in 
the 1940 f s.   H. P.

    1961, Geology of the nickel deposit at Lainijaur in northern Sweden: 
Sveriges Geologiska Undersokning, ser. C, no. 577, 83 p.

    1978, Sweden, in Bowie, S. H. U., Kvalheim, A., and Haslam, H. W., eds., 
Mineral deposits of Europe, Vol. 1: Northwest Europe: London, Institution of 
Hining and Hetallurgy, p. 93-195.

Grip, Erland, and Frietsch, Rudyard, 1973, Halm i Sverige 2 (Norra Sverige) 
[Ore deposits of Sweden, Vol. 2, Northern Sweden]: Stockholm, Almqvist and 
Wiksell, 295 p.

Gronlie, Arne, 1985, PGH-mineraliseringen ved Lillefjellklumpen 
nikkel-magnetkis-forekomst, Nord-Trondelag [Platinum-group-metal 
mineralization at the Lillefjellklumpen nickel sulphide deposit, 
Nord-Trondelag]: Bergverkenes Landsammenslutnings Industrgruppe Halmgeologisk 
Symposium, Nye malmtyper i Norge, Trondheim, p. 82-97.

Grundstrom, Leo, 1979, Laukunkankaan Ni-Cu-esiintyma Kaakkois-Suomessa [The 
Laukunkangas Ni-Cu occurrence in southeastern Finland]: Turku, Finland, 
University of Turku, Licentiate thesis, 57 p.

    1980, The Laukunkangas nickel-copper occurrence in southeastern 
Finland: Geological Society of Finland Bulletin, v. 52, p. 23-53.   First 
description of the mafic-ultramafic body; written before final evaluation of 
the ore reserves.   H. P.

    1982, Discovery of the nickel-copper deposit of Laukunkangas, Finland a 
case history: llth World Hining Congress, Belgrade, Proceedings, v. A.

    1985, The Laukunkangas nickel-copper deposit, in Papunen, Heikki, and 
Gorbunov, G. I., eds., Nickel-copper deposits of the Baltic Shield and 
Scandinavian Caledonides: Geological Survey of Finland Bulletin 333, 
p. 240-256.   Contains additional data on the Ni-Cu ore, as compared with 
the previous papers by Grundstrom.   H. P.
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Haapala, P. S., 1969, Fennoscandian nickel deposits, in Wilson, H. D. B., ed., 
Magraatic ore deposits, a symposium: Economic Geology Monograph 4, p. 262-275.

Hakli, T. A., 1963, Distribution of nickel between the silicate and sulphide 
phases in some basic intrusions in Finland: Bulletin de la Commission 
geologique de Finlande, no. 209, 54 p.   The distribution data are based on 
wet chemical and XRF analyses of separated mineral fractions and sulfides from 
several Finnish mineralized mafic intrusions.   H. P.

    1970, Factor analysis of the sulphide phase in mafic-ultramafic rocks in 
Finland: Geological Society of Finland Bulletin, v. 42, p. 109-118. 
Factor analysis for Cu, S, and Ni, based on 7,750 analyses of mafic-ultramafic 
intrusive rocks, indicates their regional distribution in Finland and points 
out the potential ore-bearing areas.   H. P.

    1971, Silicate nickel and its applications to the exploration of nickel 
ores: Geological Society of Finland Bulletin, v. 43, p. 247-263. 
Comprehensive geochemical study of mafic-ultramafic rocks (approximately 
10,000 samples); comparison of silicate nickel and composition of the sulfide 
phase.   H. P.

    1985, The Telkkala nickel deposit, in Papunen, Heikki, and Gorbunov, G. 
I., eds., Nickel-copper deposits of the Baltic Shield and Scandinavian 
Caledonides: Geological Survey of Finland Bulletin 333, p. 257-263.

Hakli, T. A., Hanninen, Esko, Vuorelainen, Yrjo, and Papunen, Heikki, 1976, 
Platinum-group minerals in the Hitura nickel deposit, Finland: Economic 
Geology, v. 71, p. 1206-1213.   Tenors and distribution of Pt, Pd, and Rh in 
the ultramafic body; mineralogic and chemical data for PGM's.   H. P.

Hakli, T. A., Huhma, Haija, Viluksela, Erkki, and Vuorelainen, Yrjo, 1975, A 
minor Ni-Cu deposit at Telkkala, SE-Finland: Geological Society of Finland 
Bulletin, v. 47, p. 55-70.

Hakli, T. A., Papunen, Heikki, and Tontti, Hikko, 1978, Kotalahden vyohykkeen 
malmiutumien luonteenomaiset piirteet [Characteristics of the mineralization 
in the Kotalahti belt], in Papers of the Symposium "Laatokan-Peraraeren 
malmivyohyke", Otaniemi, Finland, December 16, 1978: Helsinki, 
Vuorimiesyhdistys-Bergsmannaforeningen r.y., p. 93-109.

Hakli, T. A., Vormisto, Kauno, and Hanninen, Esko, 1979, Vammala, a nickel 
deposit in layered ultramafite, southwest Finland: Economic Geology, v. 74, 
p. 1166-1182.   Geochemistry, mineral chemistry, petrography, sulfur-isotope 
data, and lead-isotope ages of the host intrusive rock and sulfide deposit.   
H. P.

Hakli, T. A., and Vormisto, Kauno, 1985, The Vammala nickel deposit, in 
Papunen, Heikki, and Gorbunov, G. I., eds., Nickel-copper deposits of the 
Baltic Shield and Scandinavian Caledonides: Geological Survey of Finland 
Bulletin 333, p. 273-286.

Hakli, T. A., Vuorelainen, Yrjo, and Sahama, T. G., 1965, Kitkaite (NiTeSe), a 
new mineral from Kuusamo, northeast Finland: American Mineralogist, v. 50, p. 
581-586.   This low-grade selenide occurrence in an albite diabase dike also 
contains other uncommon minerals (see Vuorelainen and others, 1964).   H. P.



Hamalainen, Pentti, 1964, Kylmakosken pitajan Taipaleen kylan 
nikkeli-magneetikiisumalmeista [Nickeliferous pyrrhotite ores of Taipale in 
Kylmakoski parish]: Helsinki, University of Helsinki, M.S. thesis, 75 p. 
First description of the Kylmakoski Ni-Cu deposit, based on drilling results.
  H. P.

Hedstrom, Herman, 1923, Om en fyndort for mineralet nickelin i Sverige [On the 
locality of discovery of the mineral nickeline in Sweden]: Sveriges 
Geologiska Undersokning, ser. C, no. 317, 6 p.   The host rock is a small 
asbestos deposit in serpentinite in Vasterbotten.   H. P.

Heikkila-Harinen, Ritva, 1975, Stormin alueen kallioperasta [Geology of the 
Stormi area]: Turku, Finland, University of Turku, M.S. thesis, 111 p. 
Petrography of the environment of the Varamala deposit.   H. P.

Hjelmqvist, Sven, 1948, Berggrunden [Bedrock geology], in Kulling, Oskar, and 
Hjelmqvist, Sven, Beskrivning till kartbladet Falun [Description of the map 
sheet Falun]: Sveriges Geologiska Undersokning, ser. Aa, no. 189, p. 14-59.

    1966, Beskrivning till berggrundskarta over Kopparbergslan [Description 
of the geological map of Kopparberg county]: Sveriges Geologiske 
Undersokning, ser. Ca, no. 40, 217 p. [English summary].

Hoviand, Roar, 1975, Nikkelprospektering i Egersund-anortosittfelt [Nickel 
prospecting in the Egersund anorthosite complex]: Bergverkenes 
Landsammenslutnings Industrgruppe Malmgeologisk Symposium, Nikkelprospektering 
i Norge, Trondheim, p. 94-99.

Huhma, Aarto, 1970, Outokummun alueen kvartsiiteista, karsista ja 
karbonaattikivista [On the quartzites, skarns, and carbonate rocks of the 
Outokumpu area]: Helsinki, University of Helsinki, Licentiate thesis, 35 p.

    1976, New aspects to the geology of the Outokumpu region: Geological 
Society of Finland Bulletin, v. 48, p. 5-24.

Huhma, Aarto, and Huhma, Maija, 1970, Contribution to the geology and 
geochemistry of the Outokumpu region: Part I, Short description of the geology 
of the Outokumpu district; Part II, Nickel, cobalt, and copper in some rocks 
of the Outokumpu region: Geological Society of Finland Bulletin, v. 42, 
p. 57-88.

Huhta, Jussi, 1953, Nivalan pitajan malmiesiintymista [Ore deposits in the 
Nivala parish]: Helsinki, University of Helsinki, M.S. thesis, 54 p.

    1954, The nickel-copper ore deposit of Makola, in The mines and quarries 
of Finland: Geological Survey of Finland Geoteknillisia Julkaisuja, v. 55, 
p. 25-28.

Hyvarinen, Lauri, 1967, Puumalan Kitulan nikkeli-kupariesiintyman geologiasta 
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