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The silver veins in the Thunder Bay district of Ontario cut diabase
and pyritiferous phyllites and schists, and those in the Great Bear Lake
area, Northwest Territories are localized in areas where pyritiferous tuffs
are abundant.

One particularly significant occurrence of native silver veins cutting
massive sulphide deposits is that described from Broken Hill, Australia by
Lawrence (1968). There, mercurian antimonial silver and allargentum,
Ni-Co arsenides, and other sulphosalts and sulphides occur in a siderite
vein that cuts the great lead-zinc lodes. Lawrence concluded that the silver
vein was derived by leaching of its constituent elements from the pre-
existing sulphides, sulphosalts, and other minerals in the Main Lode
Horizon,

CoONCLUSIONS

Our view of the origin of the native silver veins at Cobalt is that the
ore and gangue elements were derived principally from the Keewatin
sulphide-rich interflow sediments, with minor contributions from the vol-
canic flows. The veins appear to us to represent late extracts derived
probably by diffusion_from_ these metal-rich -zocks. .Mahilization -of he
elements probably took place as a result of the injection of the Nipissing
diabase,

Support for our thesis comes from the fact that a metal source is
readily available stratigraphically below the deposits at Cobalt, and that a
number of other similar deposits throughout the world show a close genetic
relationship to pre-existing sulphides.

REFERENCES

Avseg, AL (1962) : Relationships between the mineral association, -chemical compo-
sition and physical properties of the chlorite series. Am. Mineral, 47, 851-870.
Avoricr, LT, & Wernernr, G.W, (1960) : Rb-Sr and K-Ar ages of rocks in Ontario

and northern Minnesota, . Geophys. Res. 65, 337-340.
Arxms, FB. (1969) : Pyroxenes of the Bushveld intrusion, South Africa, J. Petrol. 10,
224-249,
Bamry, SW, (1966) : The status of clay mineral structures. pp. 1-23, Clays and Clay
" Minerals, Proc. Fourteenth Nat, Conf, Clays, Clay Mins,, Pergamon Press, New York.
& Brown, B.E. (1962) : Chlorite polytypism : I Regular and semi-random
one-layer structures, Am. Mineral. 47, 819-850,



418 THE CANADIAN MINERALOGIST

Barkzr, AL, (1966) : A study of spotted wallrock alteration at the mine of the Silver-
fields Mining Corporation Limited, Cobalt, Ontario. B.ASc. thesis, University of
Toronto.

Barxzr, D.S. (1970) : Compositions of granophyre, myrmekite, and graphic granite.
Geol, Soc. Amer., Bull.,, 81, 3339-3350.

Barrow, A.E. (1899) : Geology and natural resources of the Nipissing and Timiskaming
map-sheets, Geol. Surv, Can., Ann. Rept. 1897, 10, 1471,

(1908) : The origin of silver of James township, Montreal River mining
district., Jour. Can. Mining Inst. 11, 256-273.

Barstap, ], (1959) : Phase relations in the system Ag-Sb-S at 400°C. Acta Chem. Scand.,
13, 1703-1708.

Bastiv, ES. (1935) : “Aplites” of hydrothermal origin associated with Canadian cobalt-
silver ores. Econ. Geol. 30, 715-734.

(1939) : The nickelcobalt-native silver ore type. Econ. Geol. 34, 1-40.

(1949) : Deposition and resolution of native silver at Gowganda, Ontario.
Econ. Geol. 44, 437-444.

(1950) : Significant replacement textures at Cobalt and South Lorrain, On-
tario, Canada. Econ. Geol. 45, 808-817,

Bayrss, P. (1968) : The crystal structure of disordered gersdorffite. Am. Mineral., 53,
290-293.

(1969a) : X-ray data, optical anisotropism, and thermal stability of cobaltite,
gersdorffite, and ullmanite. Mineral. Mag., 37, 26-33.

(1969b) : Isomorphous substitution in synthetic cobaltite and ullmanite.
Am. Mineral., 54, 26-430,

& Srepuenson, N.C. (1967) : The crystal structure of gersdorffite. Mineral.
Mag., 36, 38-42,

& SteprENsON, (1968) : The crystal structure of gersdorffite (III), a distorted
and disordered pyrite structure, Mineral. Mag., 36, 940-947.

Baxter, J.P. (1906) : A memoir of Jucques Cartier, Dodd, Mead and Company, New
York, 464 pp.

Brrr, JM. (1923) : Deep-seated oxidation and secondary enrichment at the Keeley
Silver Mine. Econ. Geol. 18, 684-694,

& Tuomson, E. (1924) : The effect of deep-seated alteration upon the
mineralogical and geological features of the Keeley Silver Mine. Univ. Toronio
Stud., Geol. Ser., 17, 18-37.

Brrz, R. (1906) : The Cobalt mining district. Geol. Sur. Can. Sessional Report 26,
94-104.

(1907) : Cobalt mining district. Jour. Can. Mining Inst. 10, 64-71.

Berry, L.G. & Tuowmpson, RM, (1962) : X-ray powder data for ore minerals. Geol. Soc.
Am., Mem. 85. :

Biccar, H.P. (1924) : The voyages of Jacques Cartier; Pub. Public Archives, Canada,
11, 330 pp.

Bomssonneau, AN, (1965) : Surficial geology, Algoma, Sudbury, Timiskaming and Ni-
pissing. Ont. Dept, Lands and Forests, map 5465.

. (1968) : Glacial history of northeastern Ontario II. The Timiskaming-Algoma,
area. Can. J. Earth Sci., 5, 97-109,

BoRSHANSKAYA, S.5., Krutov, G.A. & Maxmmupoy, AL. (1965) : Alloclasite from south
Doshkesan iron-ore deposit (Azerbaydztan SSR). Doklady Acad. Sci. USSR, (AG.T.
Eng. Trans), 161, 136.

Bosma, W, (1964) : The spots in the spotted slates of Steige (Vosges) and Vogtland
(Saxony). Geol. Mijnb, 43e, 476-489.

Bounne, D.A. (1951) : Wall rock alteration in the Nipissing diabase sill, Cobalt, On-
tario, unpubl. M.Sc. thesis, McMaster Univ,, Hamilton, Canada.



REFERENCES 419

BourcuEr, SM.A., Epuorn, A.S. & Mooruouse, W.W. (1966) : Archean conglomerates
and lithic sandstones of Lake Timiskaming, Ontario. Geol. Assoc, Canada, Pro-
ceedings, 17, 21-42,

Bowzn, N.L. (1909) : Diabase and aplite of the cobalt-silver area. Quart. Bull. Canad.
Mining Inst., 8, 95-106.

(1910) : Diabase and granophyre of the Gowganda Lake district, Ontario.
Econ. Geol. 5, 538-550.

Bovperr, K.C. (1931) : Geological structure disclosed in the Keeley mine. Bull. Can.
Min. and Met. 230, 726-750.

Boyvre, RW. (1966) : Geochemical prospecting research in 1966, Cobalt area, Ontario.
Geol. Surv. Can. Paper 66-46.

& Dass, AS. (1967) : Geochemical prospecting — Use of the A horizon in
soil surveys. Econ. Geol., 62, 274-276.

(1968a) : The geochemistry of silver and its deposits. Geol, Surv, Canada,
Bull. 160.

(1968b) : Fahlbands, sulfide schists, and ore deposition. Econ. Geol. 63,
835-838,

(1968¢) : The source of metals and gangue elements in epigentic deposits,
Mineral. Deposita, 3, 174-177.

, Dass, A.S., Cuurcs, D., Mmawov, G., Duraam, C,, Lyncw, J., & Dyck, W.
(1969) : Research in geochemical prospecting methods for native silver deposits,
Cobalt area, Ontario, 1966. Geol. Surv. Canada, Paper 67-35.

& Jomnston, A.G. (1970) : Economic minerals of the Canadian Shield (silver
and cobalt), pp. 210-213 in Douglas, R.J.W., ed., Geology and Economic Minerals of
Canada, Geol. Surv. Can., Econ. Geol. 1, 5th ed.

Braprey, J. (1965) : Intrusion of major dolerite sills. Trans. Royal Soc. New Zealand,
3, 27-55.

Brert, R. (1964) : Experimental data from the system Cu-Fe-S and their bearing on
exsolution textures in ores, Econ. Geol. 59, 1241-1269,

Brooxs, E.R. (1967) : Multiple metamorphism along the Grenville Front, north of
Georgian Bay. Geol. Soc. Amer. Bull. 78, 1267-1280.

Brown, GM. (1957) : Pyroxenss from the early and middle stages of fractionation of
the Skaergaard intrusion, East Greenland. Min. Mag. 31, 511-543.

Browng, P.R.L. & Errss, AJ. (1970) : The Ohaki-Broadlands hydrothermal area, New
Zealand : Mineralogy and related geochemistry, Am. ], Sei., 269, 97-131.

Burrows, A.G. (1926) : Gowganda silver area. Ont. Dept. Mines. 35, Pt. 3, 1-61.
Burrer, B.CM. (1961) : Metamorphism and metasomatism of rocks of the Moine
Series by a dolerite plug in Glenmore, Ardnamurchan, Min. Mag. 32, 866-897.
Camrron, EM., Smperey, G, & Duraam, C.C. (1970) : Distribution of ore elements in
rocks for evaluating ore potential : nickel, copper, cobalt and sulfur in ultra-mafic

rocks of the Canadian Shield. Geol. Surv. Canada, open file report no. 35.

Camerrrr, AD. (1930) : Gowganda silver area, Can. Inst. Mining Met., Trans., 33,
272-291.

(1930) : Gowganda silver area. C.I.M.M. Bull. 216, 453-470.

Campperr, W, & Knicur, C.W. (1906) : Paragenesis of cobalt-nickel arsenides and
silver deposits of Timiskaming. Eng. and Min. Jour., 81, 1089-1091.

Carp, K.D, (1969) : Operation Maple Mountain, Districts of Sudbury and Timiskaming.
Ont. Dept. Mines, Misc. Pap. 32, 38-41.

Carey, SW. (1958) : Relation of basic intrusions to thickness of sediments. in Dolerite,
A Symposium, University of Tasmania, p. 165-170 (cited by Frankel, 1967, p. 96).

Carmicuagr, LS.E, (1967) : The mineralogy of Thingmuli, a Tertiary volcano in eastern
Iceland. Amer. Mineral. 52, 1815-1841.

Caron, I, (L’abbé) (1918) : Journal de Pexpédition du Chevalier de Troyes ; Beauceville,
Quebec. La Compagnie de “L’Eclaireur”, Editeur,



420 THE CANADIAN MINERALOGIST

Crapman, RW. (1950) : Contact metamorphic effects of Triassic diabase at Safe Har-
bor, Pennsylvania. Geol, Soc. Amer., Bull. 61, 191-220,

Cuuren, W.R, & Youne, GM. (1970) : Discussion of the progress report of the Federal-
Provincial Committee on Huronian Stratigraphy. Can. J. Earth Sci. 7, 912-918.
Crarg, LA, (1960) : The Fe-As-S system : phase relations and applications, Econ. Geol,,

58, 1345-1381 and 1631-1652,
CorLmvs, W.H. (1910) : The quartz-diabase of Nipissing district, Ontario. Econ. Geol.,
5, 538-550.
Corrmvs, WH. (1913) : The Geology of the Gowganda mining division. Geol, Surv.
Can. Memoir 33, p. 105
(1917) : Onaping map-area. Geol. Surv., Canada, Mem, 95.
Corwery, J.A. (1967) : Geochemistry and petrology of the Nipissing diabase in Ontario,
Ph.D. thesis, Michigan State University.
Cratg, LR, (1967) : Phase relations and minerals assemblages in the Ag-Bi-Pb-S system,
Mineralium Deposita, 1, 278-306.
& Kurrerup, G. (1968) : Phase relations and mineral assemblages in the
copper-lead-sulphur system, Am. Mineral., 53, 145-161.
Darmon, R. & WinTenBerGER, M. (1966) : Structure cristalline de CoAs,. Bull, Soc.
Franc. Mineral. Cristallogr., 89, 213-215,
Dass, AS. (1970) : Wall rock alteration enclosing the silver deposits, Cobalt, Ontario.
Ph.D. Thesis, Carleton University, Ottawa.
Davis, HLP. (1910) : The Davis handbook of the Cobalt silver district. Can. Mining.

Jour.

Deer, W.A, Howm, RA. & Zussman, J. (1962) : Rock-Forming Minerals, 2, Sheet
Silicates. John Wiley and Sons, New York.

———— Rock-Forming Minerals, 5, Non-silicates. John Wiley and Sons, New York.

Eaxms, P.R. (1961) : Cylindrical jointing in diabase at Gowganda Ontario. Geol. Assoc.
Cun. 13, 85-94,

Errsworts, HV. (1916) : A study of certain minerals from Cobalt, Ontario, Ont. Bur.
Mines, 25, Pt. 1, 200-243,

Ernst, W.G. (1969) : Diabase-granophyre relations in the Endion sill, Duluth, Minne-
sota, J. Petrol. 1, 286-303,

Esson, J., Srevens, RH., & Vivernt, E.A, (1965) : Aspects of the geochemistry of arsenic
and antimony, exemplified by the Skaergaard intrusion. Min. Mag, 35, 88-107.
Evans, B.W. & Moore, J.G. (1968) : Mineralogy as a function of depth in the prehistoric

Makaopuhi tholeiitic lava lake, Hawaii, Contr. Mineral. Petrol, 17, 85-115,
Fanrie, W.G., Gavcuer, EH, & Larocurrre, A, (1965) : Paleomagnetism of diabase
dykes of the Canadian Shield. Can. J. Earth Sci., 2, 278-298.

& Wanress, RK, (1963) : Age and significance of diabase dyke swarms of the
Canadian Shield. Nature, 200, 934-937.

Famsamn, HW., Anrens, LH. & Gorrvkre, L.G. (1953) : Minor element content of
Ontario diabase, Geochim. et Cosmochim, Acta, 3, 34-46.

, Hurtey, P.M,, Carp, KD, & Knweur, CJ. (1969) : Correlation of radio-
metric ages of Nipissing diabase and Huronian metasediments with Proterozoic oro-
genic events in Ontario. Can. J. Earth Sci., 6, 489-497.

Fargunar, RM. & Russerr, R.D. (1957) : Dating the Proterozoic of Canada. Roy. Soc.
Canada, The Proterozoic in Canada, Spec. Pub. 2, 28-32.

Fawcerr, I.]. & Yoper, HS,, Jr. (1966) : Phase relationships of chlorites in the system
MgO-Al,0;3-Si0,-H,0. Am. Mineral. 51, 353-380.

Fereuson, R.B. (1946) : The unit cell of glaucodot, Univ. Toronto Stud., Geol. ser., 50,
4147,

Franacan, F. (1969) : U.S, Geological Survey standards — II, First compilation of data
for the new US.G.S, rocks. Geochim, et Cosmochim. Acta, 33, 81-120.



REFERENCES 421

Freiscruer, M. (1968) : Variation in the ratio Ni/Co in igrieous rock series. J. Wash.
Acad. Sci., 58, 108-117.

Foster, M.D. (1962) : Interpretation of the composition and a classification of the
chlorites. U.S. Geol. Surv., Prof. Pap. 414-A.

Prawker, J.J. (1967) : Forms and structures of intrusive basaltic rocks. in Basalts, The
Poldervaart Treatise on Rocks of Basaltic Composition, TLH. Hess and A. Polder-
vaart, ed., p. 63-102.

Fronper, C, (1963) : Isodimorphism of the polybasite and pearceite series, Am. Mineral.,
48, 565-572.

Gammon, J.B. (1966a) : Some observations orn minerals in the system CoAsS-FeAsS.
Norsk Geol. Tids., Band 46, Heft 4, 405-426.,

(1966b) : Fahlbands in the Precambrian of Southern Norway, Econ. Geol.
61, 174-188,

Gay, P. (1957) : An X-ray investigation of some rare-earth silicates: cerite, lessingite,
beckelite, britholite, and stillwellite, Min. Mag. 31, 455-468.

Groreg, P.T. (1968) : Report on the exploration program carried out on the Argentium
Silver Mines property, Whitson and Van Nostrand Townships. Assessment work
report to the Ontario Dept. of Mines.

Grese, R.F. Jr. & Kerr, P.F, (1965) : The crystal structures of ordered and disordered
cobaltite. Am. Mineral., 50, 1002-1014.

Grass, 1.]., Evans, HLT, Jr, Carron, MK, & Hipearanp, F.A. (1958) : Cerite from
Mountain Pass, San Bernardino County, California. Am. Mineral, 43, 460-475.
Goryamov, P.M, & Pesrerey, FV. (1969) : Concentric spherical cleavage in basic rock
dikes of the Olenegorsk deposit. (Osn, Magmat, Sev.-Vost, Chasti Balt, Shehita,

pp. 105-109), Chem. Abs., 73, 602lm (1970).

GranT, J.A. (1964) : Geology of the Vogt-Hobbs area. Ont. Dept. Mines, Geol, Rept.
22, 24 pp.

Greenranp, L, & Lovering, [.F. (1966) : Fractionation of fluo#ine, chlorine, and other
trace elements during differentiation of a tholeiite magma, Geochim. et Cosmochim.
Acta, 30, 963-982,

Gresens, R.L. (1967) : Composition-volume relationships of metasomatism. Chemical
Geol. 2, 47-65.

GreTENER, P.E. (1969) : On the mechanics of intrusion of sills. Can. Jour. Earth Sci.,
6, 14151419,

Gucker, F.T. & MeLorum, W.B, (1950) : Physical Chemistry. Am. Book Co., New York,
p. 412,

Guny, B.M. (1966) : Modal and element variations in Antarctic tholeiites. Geochim. et
Cosmochim. Acta, 30, 881-920.

Haprey, D.G. (1968) : The sedimentology of the Huronian Lorrain Formation,. Ontario
and Quebec, Canada. Ph.D. Thesis, John Hopkins University.

Harr, HLT, (1967) : The pearceite and polybasite series. Am. Mineral., 52, 1311-1321.

, C., CLARK, A M. & Srumerr, E.F. (1967) : Some observations on silver-antimony
phases from Silverfields mine, Ontario, Canada. Trans. Min. and Metall., Sec. B,
76, B19-B24,

& Stumerr, EF. (1969) : Geology and ore deposition, Western Kerr Lake
Arch, Cobalt, Ontario. Inst. Mining and Met., Ninth Commonwealth Mining and
Met. Cong., 1969, Pap. 18.

Harrs, D.C. Nurrierp, EW. & Fromsere, MH, (1965) : Studies of mineral sulpho-
salts : XIX — selenian polybasite. Can. Mineral., 8, 172-184.

Hawxes, D.D. (1966) : Differentiation of the Tumatumari-Kopinang dolerite intrusion,
British Guiana. Geol. Soc. Amer., Bull,, 77, 1131-1158, .

Hawxes, LR, (1969) : The cordierite-cummingtonite-anthophyllite rocks of Land’s End,
Proc, Ussher Soc., 2, 132-135,



422 THE CANADIAN MINERALOGIST

Hereeson, H.C. (1967) : Solution chemistry and metamorphism, pp. 362-404, in Abel-
son, P., ed.: Researches in Geochemistry. Vol. Il, John Wiley and Sons, New York.
(1970) : A chemical and thermodynamic model of ore deposition in hydro-

thermal systems. Mineral. Soc. Amer., Spec. Pap. 3, 155-186.

Hrrrens, AD. (1962) : Silver mining in the Cobalt area. Precambrian, 35, No. 6, 22-26.

Herrner, E., Hivricusen, T.H. & Serrert, F. (1965) : The study of mixed crystals of
minerals in metamorphic rocks. pp. 155-168, Controls of Metamorphism, W.S.
Pitcher and G.W., Flinn, eds., Oliver and Boyd, London,

Hemrey, 1], & Jones, W.R. (1964) : Chemical aspects of hydrothermal alteration with
emphasis on hydrogen metasomatism. Econ. Geol., 59, 538-569.

Hester, B.W. (1967) : Geology of the silver deposits near Miller Lake, Gowganda.
C.I.M.M. Bull. 60, 1277-1286.

Hey, M.H. (1954) : A new review of the chlorites. Min. Mag. 30, 277-292.

Heyping, R.D. & Carverr, L.D. (195) : Arsenides of the transition metals ; the arsenides
of iron and cobalt. Can. Jour. Chem., 35, 449-457.

Hux, PA. (1965) : Curviplanar (radial, bow-tie, festoon) and concentric jointing in
Jurassic dolerite, Mersey Bluff, Tasmania. . Geol., 73, 255-270.

‘Horrman, D.W., Wickrunp, R.E. & Ricuarps, N.R. (1952) : Soil survey of New Lis-

' keard-Englehart area, Timiskaming district, Ontario; Ontario Soil Survey Rept.
21 ; Experimental Farms Service, Canada Dept, Agriculture and Ontario Agricultural
College.

Hormzs, R.J. (1947) : Higher mineral arsenides of cobalt, nickel and iron. Geol. Soc.
Amer. Bull.,, 58, 299-392.

Horg, R.E. (1908) : Origin of cobalt-silver ores of northern Ontario. Jour. Can. Mining
Inst. 11, 275-286.

(1910) : Diabase of the Cobalt district, Ontario, Jour. Geol. 18, 271-278.
(1911) : Differentiation products in quartz diabase masses of the silverfields
of Nipissing, Ontario. Econ. Geol. 6, 51-39.

Horneroox, EH.W. (1971) : Effectiveness of geochemical and biogeochemical explora-
tion methods in the Cobalt area, Ontario. in Geochemical Exploration, C.IM.
Special Volume No, 11; Proceed. Third International Geochemical Exploration
Symposium 435-443.

Hrusxevic, MLE. (1952) : Petrology of the Nipissing diabase sheet of the Cobalt area
of Ontario. Ph.D. Thesis, Princeton University,

(1968) : Petrology of the Nipissing diabase sill of the Cobalt area, Ontario,
Canada. GS.A. Bull. 79, 1387-1404.

Irer, RK. (1965) : The colloid chemistry of silica and silicates. New York, Cornell
Univ, Press.

Jornston, W.G.O. (1954) : Geology of the Temiskaming-Grenville contact southeast of
Lake Temagami, Northern Ontario, Canada. Geol. Soc, Amer., Bull. 65, 1047-1074.

Kanasewice, ER. (1968) : The interpretation of lead isotopes and their geological
significance. Radiometric Dating for Geologists. pp. 147-224, EI. Hamilton and
R.M. Farquhar, eds., Interscience Pub,

& Fargumar, RM. (1965) : Lead isotope ratios from the Cobalt-Noranda
area, Canada. Can. |. Earth Sci. 2, 361-384.

Kervie, N.B. (1942) : Vapor pressures of aqueous solutions at high temperatures. Jour.
Am. Chem. Soc., 64, 841-850.

Kueaiv, CW. (1966) : Phase relations in the system Ag-Sb-S. unpub. Ph.D. thesis,
Univ. of Colorado.

& Honea, RM. (1969) : The system Ag-Sb-S from 600°C to 200°C. Minera-
lium Deposita, 4, 153-171. ‘

Kerra, T.E.C., Murrrer, L]P, & Cremer, M. (1968) : Hydrothermal epidote formed
in the Salton Sea geothermal system, California. Am. Mineral. 53, 1635-1642.



REFERENCES 423

Kerr, P.E. (1945) : Cattierite and vaesite : new Co-Ni minerals from the Belgian Congo.
Am. Mineral., 30, 483-497.

Kmvgston, P.W.E, (1969) : The naturally occurring cobalt iron sulpharsenide minerals.
Ph.D. thesis, Queen’s Univ., Kingston, Ontario.

(1971) : On alloclasite, a Co-Fe sulpharsenide. Can. Mineral,, 10, 838-846.

Kremm, D.D. (1965a) : Synthesen und Analysen in den Dreieckdiagrammen FeAsS-
CoAsS-NiAsS und FeSy-CoS4-NiS,. Neues Jahrb. Mineral, Abh. 103, 205-255,

(1965b) : Untersuchungen mit der Elektronenmikrosonde tiber die natiir-
lichen Mixch-Kristallbereiche der-Skutterudite. Beitrdge zur Mineral und Petrog., 11,
323-333,

Kierrr, C.W, (1924) : Geology of the mine workings of Cobalt and South Lorrain silver
areas. Ont. Dept. Mines, 31, 1922, Pt. 2.

Kowpa, T. (1970) : Pyroxenes from the Beaver Bay complex of Minnesota, Contr.
Mineral. Peirol., 29, 338-344,

Kracex, F.C, (1946) : Phase relations in the system sulphur-silver and the transitions in
silver sulphide. Trans. Am. Geophys. Union, 27, 364-374,

Kurxarni, P.H. (1968) : Mineralographic characteristics of the nickel-copper-silver ores
of Cobalt, Ontario, Canada. Jour. Univ, Geol. Soc. Nagpur, 1, 24-32,

Lawrence, L], (1968) : The mineralogy and genetic significance of a consols-type vein
in the main lode horizon, Broken Hill, N.S.W., Australasian Inst. Min. Met. Proceed.
226, pt. 1, 47-57.

LemmreEr, G.G. & Kievstov, P.V, (1961) : Relations among the principal thermodyna-
mic parameters in a part of the system HyO-NaCl. Geokhimiya, 2, 133-142, (in
Russian). Translated in Geochemistry, 2, 148-158.

Lioperr, DM. (1926) : Handbook of non-ferrous metallurgy, McGraw-Hill Book Co.,
New York, pp. 1281-82,

Linosey, D.A. (1967) : The sedimentology of the Huronian Gowganda Formation, On-
tario, Canada, Ph.D. Thesis, John Hopkins University.

(1969) : Glacial sedimentology of the Precambrian Gowganda Formation,
Ontario, Canada. Geol. Soc. Amer., Bull. 80, 1685-1702.

Linpsay, JF., Summerson, CIH. & Barrerr, PJ. (1970) : A long-axis fabric comparison
of the Squantum “Tillite”, Massachusetts and the Gowganda Formation, Ontario.
]. Sed. Petrol., 40, 475-479.

Livpstey, D.H. & Munoz, J.L. (1969) : Subsolidus relations along the join hedenbergite-
ferrosilite. Am. J. Sei.,, Schairer Volume, 267-A, 295-324.

Loserg, B. (1963) : The formation of a flecky gneiss and similar pheriomena in relation
to the migmatite and vein gneiss problem. Geol. Foren. Stockholm Férh., 85, 3-109.

Loverr, HLL. & Camve, T.W. (1970) : Lake Timiskaming Rift Valley. Ont. Dept. Mines,
Misc. Pap. 39.

Lownon, JLA., Stockwerr, C.H., Tmeer, HW. & Wanress, RK. (1963) : Age determina-
tions and geological studies. Geol. Surv., Canada, Pap. 62-17.

MacKean, B.E. (1964) : James township. Oni. Dept. Mines, Map P. 239.

(1968) : Geology of the Elk Lake area. Ont. Dept. Mines, Geol. Report 62.

Mason, J. (1959) : Geology of the Christopher silver mine. Can. Mining Jour. 80,
No. 11, 71-71.

McDouearr, I (1962) : Differentiation of the Tasmanian dolerites : Red Hill dolerite-
granophyre association, Geol. Soc. Amer. Bull., 73, 279-316.

(1964) : Differentiation of the Great Lake dolerite sheet, Tasmania. J. Geol.
Soec. Aust., 11, 107-140.

& Lovering, I.F. (1963) : Fractionation of chromium, nickel, cobalt, and
copper in a differentiated dolerite-granophyre sequence at Red Hill, Tasmania, J.
Geol. Soc. Aust., 10, 325-338.



424 THE CANADIAN MINERALOGIST

McIrwame, WH. (1966) : Nicol township. Ont. Dept. Mines, Prelim. Geol. Map No.
P. 374.

(1968) : South Lorrain township (north part). Ont. Dept. Mines, Prelim.
Geol. Map P. 289.

(1969) : Haultain township, Ont. Dept. Mines, Prelim. Geol. Map No.
P. 518.

(1969) : Geology of Leith, Charters, and Corkill townships, District of
Timiskaming. Ont. Dept. Mines, Open File Rept. 5035.

Mclrwame, W.H. (1970) : Geology of South Lorrain township. Ont. Dept. Mines and
Northern Affairs, Geological Report 83, 95 p.

Meunert, KR. (1968) : Migmatites and the origin of granitic rocks. Elsevier Pub. Co.,
393 pp.

Meyer, C, & Hemrey, [.J. (1967) : Wall rock alteration, pp. 166-235, in Barnes, FLL,
ed. : Geochemistry of hydrothermal ore deposits, Holt, Rinehart, and Winston, Inc,
New York.

Mirer, W.G. (1904) : Cobalt-nickel arsenides and silver. Ont. Bureau Mines, 13,
Pt. 1, 96-103.

(1906) : The cobalt-nickel arsenides and silver deposits of Temiskaming,
Ont. Bureau Mines, 14, pt. 2 (1905), pp. 1-97.

(1908) : The cobalt-nickel arsenides and silver deposits of Timiskaming.
3rd Ed.; Ont. Bur. Mines, 16, 1907, Pt. 2.

(1811) : Notes on the Cobalt area. Eng. and Min. J. 92, 645-649.

(1913) : The cobalt-nickel arsenides and silver deposits of Temiskaming.
Ont. Bureau Mines, 19, Pt. 2.

MonTtcomery, A, (1948) : Mineralogy of the silver ores of Gowganda, Ontario. Univ.
Toronto, Geol. Ser. 52, 23-38.

Moore, ES. (1934) : Genetic relations of silver deposits and Keweenawan diabases in
Ontario. Econ. Geol. 29, 725-756.

(1956) : Geology of the Miller Lake portion of the Gowganda silver area.
Ont. Dept. Mines, Ann. Rep. 64, pt. 5 (1955).

(1957) : Gowganda silver area. Structural Geol. Can, Ore Deposits. C.LM.M.
Geol. Div. 2, 388-392.

Moore, H.A. (1967) : Silverfields Mining Corporation Limited, Can. Inst. Mining and
Met., 1967 CIM.M. centennial field excursion, northwestern Quebec and northern
Ontario pp. 146-149.

Mormvoro, N. & Crark, L.A. (1961) : Arsenopyrite crystal-chemical relations. Am.
Mineral., 46, 1448-1469.

Mupce, M.R. (1968) : Depth control of some concordant intrusions. Geol. Soc. America
Bull., 79, 315-332.

Mutg, LD. (1954) : Crystallization of pyroxenes in an iron-rich diabase from Minnesota.
Min. Mag. 30, 376-388,

NEsTERENKO, G.V., BELyavev, Yu. I & Puam, Hune Pui (1969) : Silver in the evolution
of mafic rocks. Geochem. Internat., 6, 119-126.

Nivacs, G.E. (1967) : Glen Lake Silver Mines Limited and its subsidiaries, C.LM. Cen-
tennial field excursion, CILM.M, 151-153,

Nockorps, S.R. & Arren, R. (1956) : The geochemistry of some igneous rock series —
IIL. Geochim. Cosmochim. Acta, 9, 34-T7.

Parxmvson, RN. (1951) : A study of rock alteration associated with ‘silver mineralization
in Cobalt, Ontario. M.ASc. Thesis, University of Toronto.

Parsons, AL, (1924) : Xanthoconite from Cobalt, Ontario, Univ, Toronio Stud., Geol.
Ser. 17, 11-12,

Pracock, MLA. (1940).: On dyscrasite and antimonial silver, Univ. Toronto Stud., Geol.
Ser. 44, 31-46,



REFERENCES 425

Pracocx, M.A. & Brrry, LG, (1947) : Studies of the mineral sulphosalts : XIIT — poly-
basite and pearceite. Mineral. Mag. 28, 1.3,

& Dapson, AS. (1940) : On rammelsbergite and pararammelsbergite : distinct
forms of nickel diarsenide. Am. Mineral, 25, 561-571.

& Henry, W.G, (1948) : The crystal structures of cobaltite (CoAsS) gers-
dorffite (NiAsS), and ullmannite (NiSbS). Univ. Toronto Stud., Geol. Ser., 52,
71-80,

——— & Micuener, CE. (1939) : On rammelsbergite from Ontario. Univ, Toronto
Stud., Geol. Ser., 42, 95-112,

Perrux, W, (1966) : Mineralogical investigation of a cobalt-nickel ore from the Rusty
Lake mine in the Gowganda area, Ontario, Depi. Mines and Tech. Surveys, Mines
Branch Investigation Report IR 66-14.

(1966) : Preliminary mineralogical study of the silver deposits in the
Cobalt area, Ontario. Dept. Mines and Tech. Surveys, Mines Branch Information
Circular IC 179.

(1967) : Ore deposits of the Cobalt area, G.A.C.-M.AC. guidebook, Eastern
Ont. and Western Que., 123-136.

(1968) : Mineralogy and origin of the Silverfields silver deposit in the
Cobalt area, Ontario. Econ. Geol., 63, 512-531.

: (1870) : Sulphides in the Cobalt-Gowganda ores and interpretations of
depositional conditions (abs.). Programme and Abstracts, Annual Meeting of the
Geological Association of Canada, p. 42.

——— Harmss, D.C. & Stewart, JM. (1969) : Langisite, a new mineral, and the
rare minerals cobalt pentlandite, siegenite, parkerite and bravoite from the Langis
mine, Cobalt-Gowganda area, Ontario. Can. Mineral., 9, 597-616.

————— Casry, L], Harrss, D.C,, Stewarr, .M. & Crarx, LA, (1970) : Allargentum,
redefined. Can. Mineral., 10, 163-172,

(1972) : Larosite, a new copper-silver-lead-bismuth sulphide, Can. Mineral.,
in press.

Perriyonn, FJ. & Bastron, H. (1959) : Chemical composition of argillites of the Cobalt
series (Precambrian) and the problem of soda-rich sediments. Geol. Soc. Amer.,
Bull., 70, 593-600.

Puemstmr, T.C. (1937) : A review of the problems of the Sudbury irruptive. J. Geol.,
45, 1-47,

Prinz, M. (1967) : Geochemistry of basaltic rocks: trace elements. in Basalts: The
Poldervaart Treatise on Rocks of Basaltic Composition, vol. I, pp. 271-323.; HH.
Hess and A. Poldervaart, eds., Interscience Pub,

Rapcrirre, D. & Berry, L.G. (1968) : The safflorite-leollingite solid solution series.
Am. Mineral., 53, 1856-1881.

& Berry, L.G. (1971) : Clinosafflorite : a monoclinic polymorph of safflorite.
Can. Mineral., 10, 877-881,

Ramzeere, H. (1952) : The origin of metamorphic and metasomatic rocks. Univ. Chi-
cago Press, Chicago, I1L, 317 pp.

Rampomr, P. (1948) : Pararammelsbergite : old and new observations. Univ. Toronto
Stud., Geol. Ser., 52, 9-22,

————— (1960) : Die Erzmineralien und ihre Verwachsungen. Akademie Verlag,
Berlin. 3rd ed.

RavmamasHay, B.C. & Horranp, H.D. (1969) : Redox reactions accompanying hydro-
thermal wall rock alteration, Econ. Geol. 64, 291-305.

Rem, J.A. (1918) : Discussion on silver deposits and enrichment at Cobalt, Ont, Econ.
Geol. 13, 385-392,

Reer, PH, & Smrrs, .V, (1966) : X-ray emission microanalysis of rock-forming min-
erals, IV, Plagioclase feldspars. J. Geol., 74, 217-233,



426 THE CANADIAN MINERALOGIST

Roserts, J.L. (1970) : The intrusion of magma into brittle rocks. in Mechanism of
igneous intrusion. G. Newall and N. Rast, ed., p. 287-338.

(1971) + On the mechanism of the intrusion of sills : Discussion. Can. Jour.
Earth Sci., 8, 176-179.

RozerTsoN, J.A, Carp, K.D. & Frarey, M.J. (1969a) : The Federal-Provincial Com-

mittee on Huronian Stratigraphy, progress report. Ont. Dept. Mines, Misc. Pap. 31.
. Frarey, M.]. & Carp, K.D. (1969b) : The Federal-Provincial Committee on
Huronian Stratigraphy, progress report. Can. J. Earth Sci., 6, 335-336.

Roepper, E. (1962) : Studies of fluid inclusions I: Low temperature application of a
dual-purpose freezing and heating stage. Econ. Geol., 57, 1045-1061.

(1963) : Studies of fluid inclusions II : Freezing data and their interpretation.
Econ. Geol., 58. 167-211.

(1967a) : Fluid inclusions as samples of ore fluids. in Geochemistry of hydro-
thermal ore deposits. H.L. Barnes, ed., 515-574.

(1967b) : Metastable superheated ice in liquid-water inclusions under high
negative pressure. Science, 155. 1413-1417.

Roseeoom, EH. (1962) : Skutterudites (Co,NiFe)Ass.x: compositions and cell dimen-
sions. Am. Mineral., 47, 310-327,

(1963) : Co-Fe-Ni diarsenides: compositions and cell dimensions. Am.
Mineral., 48. 271-299,

Réscer, HJ. & Voranp, B. (1965) : Distribution of minerals and trace elements in
differentiated dolerite of Hiihneberg (Thuringer Forest). Problems of Geochemistry,
N.L Khitarov, (ed.) Vinogradov Jubilee volume, Acad. Sei. USS.R., pp. 436-44L.

RuckLings, J. (1967) : A computer program for processing miicroprobe data. Jour. Geol,
75, 126,

Russerr, RV. (1969) : Porphyroblastic differentiation in fleck gneiss from Vistervik,
Sweden. Geol. Féren. Stockholm Forh., 91, 217-282.

Sampson, E. & Hrskevicn, MLE. (1957) : Cobalt arsenide minerals associated with
aplites at Cobalt, Ontario. Econ. Geol. 52, 60-75.

Sarterry, J. (1928) : The Nipissing diabase at Cobalt, South Lorrain and Gowganda,
Ontario. M.A. Thesis, University of Toronto.

Scaenk, P.E. (1965) : Depositional - environment of the Gowganda Formation (Pre-
cambrian) at the south end of Lake Timagami, Ontario. J. Sed. Petrol., 35, 309-
318.

Scuwarrz, GM. (1943) : Metamorphism of extrusives by basic intrusives in the
Keweenawan of Minnesota. Geol. Soc. Am., Bull. 54, 1211-1226,

(1949) : The geology of the Duluth metropolitan area. Minn. Geol. Surv.,
Bull. 33.

Scorr, S.D. (1964) : Silver mineralization in Number 13 vein system, Siscoe Metals of
Ontario, Gowganda. M.Sc. thesis, University of Western Ontario.

Staw, D.M., Renry, GA., Muysson, J.R., ParrenoeN, G.E. & Campserr, FE. (1967) :
An estimate of the chemical composition of the Canadian Precambrian Shield, Can.
J. Earth Sci., 4, 829-853.

Sumozu, H. (1958) : X-ray powder paiterns and cell dimensions of some chlorites in
Japan, with a note on their interference colors. Mineral. Journal (Japan), 2,
209-223.

Sumozu, H. & Bawey, S.W. (1965) : Chlorite polytypism : III, Crystal structure of an
orthohexagonal iron chlorite. Am. Mineral, 50, 868-885

Smsuxin, N.N. (1962) : Glaucodot with a high content of cobalt. Zap. Vses. Mineralog.
Obshchestva., Acad. Sci. U.S.S.R. 91, 102-103.

Sivcram, G.W, (1965) : Succession of Ordovician rocks at Lake Timiskaming. Geol.
Surv., Canada, Pap. 65-34.



REFERENCES 427

SxinnEr, B.J. (1966) : The system Cu-Ag-S. Econ. Geol., 61, 1-26.

, Jampor, J.L. & Ross, M. (1966) : Mckinstryite, a new copper-silver sulfide.
Econ. Geol., 61, 1383-1389.

Smmnova, NP, & Ar’Muxzamepov, A (1967) : Behaviour of copper in the chamber
stage of differentiation of a trap magma. Geochem. Internat,, 4, 1137-1145.

, NEsTERENKO, G.V. & ArMuxnamenov, AL (1968) : The mode of occur-
rence of nickel and cobalt in mafic rocks. Geochem. Internat., 5, 363-372,

Smrra, F.G. (1953) : Historical development of inclusion thermometry. University of
Toronto Press, Toronto, 149 p.

(1963) : Physical geochemistry. Addison-Wesley Publishing Co., 624 p.

Somancar, S. (1966) : Subsolidus phase relations in the system Ag-Sb. Can. ]. Earth
Sei,, 3, 211-222,

& CLaRK, L.A, (1966) : The occurrence of an AgeSh phase at Cobalt, Ontario.
Can. Mineral., 8, 610-619.

SeriNGER, G. (1969) : Electronprobe analyses of tetrahedrite. Neues, Jahr. Min. Mh.
24-32,

, ScHacHNER-KorN, D. & Long, J.V.P, (1964) : Metastable solid solution rela-
tions in the system FeS,-CoSy-NiS,. Econ. Geol., 59, 475-491.

Sery, Alan (1969) : Metamorphic textures. 350 pPp., Pergamon Press.

Srevenson, LM. (1968) : A geological reconnaissance of Ieaf River map-area, New
Quebec and Northwest Territories. Geol. Surv. Canada, Mem 356.

Srockwerr, CH. (1964) : Fourth report on structural provinces, orogenies, and time-
classification of rocks of the Canadian Precambrian Shield. Geol. Surv. Canada,
Pap. 64-17 (pt. 1), pp. 1-21.

Swanson, ILE, & Tarce, E. (1953) : Standard X-ray diffraction powder patterns. Nat.
Bur. Stand. Cire. 539, 1, 23-24,

Symons, D.T.A. (1967) : Paleomagnetism of Precambrian rocks near Cobalt, Ontario.
Can. Jour. Earth Sci. 4, 1161-1169,

(1970) : Paleomagnetism of the Nipissing diabase, Cobalt area, Ontario.
Can. |. Earth Sci., 7, 86-90.

Tarror, LA, (1968a) : Low temperature phase relations in the Fe-S system, Carnegie
Instit. yearbook, 68, No. 1560, 259-270.

(1968b) : A new occurrence of smythite, FezS;. Geol. Soc. Am., abstracts
1968 ann. meetings, 294-295.

(1968c) : The system Ag-Fe-S: phase equilibria and geologic applications.
Ph.D. thesis, Lehigh University.

(1970) : Smythite, Fes 1S, and associated minerals from the Silverfields
mine, Cobalt, Ontario. Am. Mineral., 55, 1650-1658.

Tayror, SR. (1966) : The application of trace element data to problems in petrology.
Phys. and Chem. Earth, 6, 133-213,

TrHomson, E. (1930) : A qualitative and quantitative determination of the ores of
Cobalt, Ont, Econ. Geol. 25, 470-505 and 627-652.

Tuomson, LE, (1933) : A mineralographic study of the minerals of the Miller Lake-
OBrien Mine, Gowganda, Ontario: Toronto Univ. Stud., Geol. Ser. 35, 61-64.
Tuomson, R, (1956) : Township of Bucke, district of Timiskaming, Ontario. Ont. Dept.

Mines ; Map no. 1956a.

(1957a) : The Proterozoic of the Cobalt area. Roy. Soc. Can., The Protero-
zoic in Canada, Spec. Pub. 2, 40-45.

(1957b) : Cobalt Camp. in Structural geology of Canadian ore deposits :
2, Sixth Commonwealth Mining and Metallurgy Congress, 1957 ; 377-388; Can.
Inst. Min, Met., Montreal.

(1960a) : Geology of the north part of Lorrain township (Con. VII to XII),
district of Timiskaming, Ont. Dept. Mines, Prelim. Rept. 1960-1.



428 THE CANADIAN MINERALOGIST

(1960b) : Bucke township, district of Timiskaming; with description of
mining properties. Ont. Dept. Mines, Prelim. Rept. 1960-2.

(1960c) : Underground workings in the southeastern part of Bucke town-
ship (scale 1 inch to 400 feet), and profile across Lake Timiskaming fault (scale
1 inch to 160 feet). Ont, Dept. Mines, Preliminary map No. P. 674.

(1960d) : Report on parts of Coleman township and Gillies Limit to the
south and southwest of Cobalt, district of Timiskaming. Ont. Dept. Mines, Prelim.
Rept. 1960-3.

(1961a) : Parts of Coleman township and Gillies Limit, near New Lake,
southeast of Cobalt, district of Timiskaming. Ont, Dept. Mines, Prelim. Rept. 1961-2.

(1961b) : Part of Coleman township, concession VI, lots 1 to 6, district of
Timiskaming. Ont. Dept. Mines, Prelim. Rept. 1961-3.

(1961c) : Part of Coleman township, concession V, lots 1 to 6, district of
Timiskaming. Ont. Dept. Mines, Prelim. Rept. 1961-4.

(1961d) : Parts of Coleman township, concession IV, lots 1 to 5, and Gillies
Limit, the Eastern “A” claims, district of Timiskaming. Ont. Dept. Mines, Prelim.
Rept. 1961-6.

(1961e) : Parts of Coleman township, concession III, lots 1 to 3, and Gillies
Limit, Blocks 1 and 2; claims A48 to 58 and A88 to 100, district of Timiskaming.
Ont. Dept. Mines, Prelim. Rept. 1961-7.

(1962) : Indexes for preliminary reports issued in 1960 and 1961 covering
parts of the townships of Bucke, Coleman, Gillies Limit, and Lorrain in the vicinity
of Cobalt, district of Timiskaming, Ont. Dept, Mines, Prelim. Rept. 1962-2.

(1964a) : Cobalt silver area, northern sheet, Timiskaming district. Ont. Dept.
Mines, Map 2050.

(1964b) : Cobalt silver area, southeastern: sheet, Timiskaming district. Ont.
Dept. Mines, Map 2051.

——  TI964C) : Tobalt silver area, southeastern sheet, Timiskaming district. Ond.
Dept. Mines, Map 2052,

——— (1964d) : Preliminary report on Bucke township district of Timiskaming.
Description of Mining Properties. Ont. Dept. Mines, Prelim. Rept. P.R. 1960-2,

(1965) : Casey and Harris townships. Ont. Dept. Mines, Geol. Rept. 36.

(1966) : Geology of Henwood township, district of Timiskaming. Ont.
Dept. Mines, Misc. Pap. 5.

(1967) : Cobalt and district. Can. Inst. Min. Met, CIM.M. Centennial
Field Excursion, Northwestern Quebec — Northern Ontario, 136-143.

(1968) : Proterozoic rocks intersected by a 7000-foot drillhole in Henwood
township, district of Timiskaming. Ont. Dept. Mines, Open File Rept. 5019,

Tuorney, BH, (1967) : Agnico Mines Limited, Nipissing 407 mine. Can. Inst. Mining
and Met,, 1967 CIM.M. centennial field excursion, northwestern Quebec and
northern Ontario, pp. 154-156.

Turer, K.G. (1959) : The distribution of trace elements during differentiation of the
Mt. Wellington dolerite sill. Pap. & Proc. Roy. Soc. Tasmania, 93, 153-158.

Topp, EW. (1926a) : Gowganda vein minerals. Ont. Dept, Mines, 35, pt. 3, 62-78.

—  (1926b) : The Matabitchuan area. Ont. Dept. Mines, 34, pt. 3, pp. 1-35.

(1927) : Anima-Nipissing Lake area, Ont. Dept. Mines, 35, pt. 3, 79-104,

Touray, J.C. & Sasoumranp, C. (1970) : Metastable inclusion brines in fluorite from
Quezzanne. Econ. Geol., 65, 216-218.

TurNock, A.C. (1960) : The stability of iron chlorites. Carnegie Inst. Wash. Year Book
59, 98-103.

Tyrrerr, J.B. (1907) : Vein formation at Cobalt, Ontario, Can. Min. Jour., 28, 301-303.

Van Hisg, CR. (1907) : The ore deposits of the Cobalt district, Ontario. Journ. Can.
Mining Inst., 10, 45-63.

Van Hoox, H.J. (1960) : The ternary system AgyS-BipS3-PbS. Econ, Geol,, 55, 759-788.



REFERENCES 429

Van Scrmus, W.R. (1965) : The geochronology of the Blind River-Bruce Mines area,
Ontario, Canada. Jour. Geol. 73, 755-780.
Voxss, FM. (1967) : Linnaeite from the precambrian Raipas group of Finmark, Norway.
Mineralium Deposita. 2, 11-25,
WacEr, LR, & Mrrcuerz, RL. (1951) : The distribution of trace elements during strong
fractionation. of basic magma. Geochim. Cosmochim. Acta, 1, 129-208.
Warker, KR. (1969) : The Palisades sill, New Jersey : a re-investigation, Geol. Soc.
America, Spec. Pap. 111.
Warxer, F. (1953) : The pegmatitic differentiates of basic sheets, Am. Jour. Seci., 251,
41-60,
Warxer, T.L, (1914) : Temiskamite, a new nickel arsenide from Ontario. Arm, Jour.
Sci., 37, 170-172.
Warker, T.L. (1921) : Dyscrasite from Cobalt, Ontario. Univ. Toronio Stud., Geol.
12, 20-22,
(1924) : Chapmanite, a new hydrous ferrous silico-antimonate, from -South
Lorrain, Ontario. Univ. Toronto Stud., Geol, Series, 17, 5-8.
(1924) : Chemical and microscopic examination of ferric and ferrous vein-
materials, and of chert from the Keeley mine. Univ. Toronto Stud., Geol. Series,
17, 38-41.
& Parsons, AL, (1921) : Rammelsbergite from Cobalt,. Ontario, Univ. To-
ronto Stud., Geol. Ser., 12, 27-31,
Wanress, RK, Bovre, RW. & Lowpsn, J.A. (1960) : Sulphur isotope investigation of
the gold-quartz deposits of the Yellowknife District. Econ. Geol, 55, 1591-1621.
, StEVENS, R.D., Lacmance, G.R. & Rimsarre, J.Y.H. (1965) : Age determina-
tions and geological studies. Geol. Surv. Canada, Pap. 64-17 (Part I).
Weprponz, KH, ed, (1969) : Handbook of geochemisiry. vol, 1I/1, Springer-Verlag.
WhrrrenEap, WL, (1920) : The veins of Cobalt, Ontario. Econ. Geol., 15, 103-135.
Univ. California Bull. Dept. Geol. Sc., 13, 253-310.
Wusare, H.G. (1960) : Contact metamorphism adjacent to a teschenite intrusive.
J. Geol. Soc. Australia, 6, 11-20,
(1967) : The Prospect alkaline diabase-picrite intrusion, New South Wales,
Australia. J. Petrol. 8, 97-163.
Wuson, MLE. (1956) : Early Precambrian rocks of the Timiskaming region, Quebec and
Ontario, Canada. Geol. Soc. Amer., Bull. 67, 1397-1430.
Wooprann, B.G. (1963) : A petrographic study of thermally metamorphosed pelitic
rocks in. the Burke area, northeastern Vermont. Am. J. Sei,, 261, 354-375.
Woopwarp, H.H. (1968) : Contact alteration in the north wall of the Cape Neddick
Gabbro, Maine, J. Geol., 76, 191-204,
Youne, GM. (1968) : Sedimentary structures in Huronian rocks of Ontario. Palzeo-
geography, Palaeoclimatol., Palaececol., 4, 125-153.
(1969) : Geochemistry of Early Proterozoic tillites and argillites of the
Gowganda Formation, Ontario, Canada. Geochim. Cosmochim. Acta, 33, 483-492,
Yunp, RA, (1961) : Phase relations in the system Ni-As. Econ. Geol.,, 56, 1273-1296.
(1962) : The systern Ni-As-S : phase relations and mineralogical significance,
Am. Jour. Sci., 260, 761-782,
—— & Kurrerup, G. (1966) : Thermal stability of assemblages in the Cu-Fe-S
system. Jour. of Petrology, 7T, 454-488.



