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5 | | | i EXPLANATORY NOTES REFERENCES N
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‘ ‘ ' i ; | The chart is intended as a laboratory aid in determining opaque minerals in po- 1. Borchert, H.: Neve Beobachtungen an Tellurerzen; N. Jahrb. Min. Beil. Bd., 69A, pp. ~ 22. Kulagov, E.A., lzoitko, V.M., and Mitenkov, G.A.: Heazlewoodite in the Talnakh
: ‘ ‘ , . : lished section. The reflectivity and Vickers microhardness data have been compiled 460-477 (1935). copper-nickel sulfide ores; Doklady Acad. Sci. U.S.S.R., (A.G.l. translation), vol. —_
? | ' | . Silver L i from available literature, supplemented by a few determinations by the writers. 2. Bowie, S.H.U., and Taylor, K.: A system of ore mineral identification; Mining Mag., vol. 176, pp. 134-136 (1967).
- L ] & % 1 - — Several relatively new minerals are included. 99, pp. 265-277, 337-3459 (1958). 23. Lebedeva, S.I.: The determination of the microhardness of minerals; Nauk. U.S.S.R.,
; | ,: ‘ Some references cited are compilations that include results of earlier workers. 3. Burke, E.A.J.: Tabulated in Results of Vickers Hardness measurements on ore Moscow, 122 p. (in Russian) (1964).
. ; | f, ‘u ‘, ? | _ The assistance and cooperation of Mr. I.K. Crain, of the Computer Science Division, minerals, achieved in different laboratories since 1956. Second summary; compiled ~ 24. Leow, J.H.: Reflectivity measurements on molybdenite; Econ. Geol., vol. 61, pp. —
‘ _ ; : ; j | f Department of Energy, Mines and Resources, who prepared the program for compu- by W. Uytenbogaardt, Dept. of Mineralogy and Petrology, Inst. of Earth Sciences, 598-612 (1966).
' ; 1 | ; | i * ! i ter handling and machine plotting of the data, and of Dr. E.H. Nickel, Mines Branch, Free University, Amsterdam (1967). 25. Lévy, M.C.: Analogie entre I'idaite et la bornite orange; C.R. Acad. Sc. Paris, T. 261 —
| GEOLOGICAL SURVEY OF CANADA | | : j ; l i ‘ are gratefully acknowledged. 4. Cabri, L.J., and Traill, R.J.: New palladium minerals from Noril’sk, Western Siberia: No. 21, p. 4453 (1965).
i DEPARTMENT OF ENERGY, MINES AND RESOURCES ) ; % ‘ 5 I ~ ; i Can. Mineral., vol. 8, pt. 5, pp. 541-550 (1966). 26. Nakhla, F.M.: The hardness of metallic minerals in polished sections; Econ. Geol., —
| ‘ ? ; ' Footnote 5. Cameron, E.N.: Ore microscopy; John Wiley and Sons Inc., New York, 293 p. (1961). vol. 51, pp. 811-827 (1956).
§ 3 I _ : , ‘ " 1. The Vickers microhardness values used in the tables and chart do not neces- 6. Chamberlain, J.A.: Heazlewoodite and awaruite in serpentinites of the Eastern  27.Parnamaa, E.: On the use of Vickers microhardness (VH) in the microscopical =
; | § ‘ ! } sarily record the full range reported for a particular mineral. Instead, the mean and Townships, Quebec; Can. Mineral., vol. 8, pt. 4, pp. 519-522 (1966). identification of ore minerals, especially sulphides of Pb, Bi, Sb; Lunds Univ.
t - | Paper 68-64 — — | 1 1 | i e | I I T T f ] range used have been selected by the writers as “best values’’. Parnamaa (1963) and 7. Chamberlain, J.A., and Delabio, R.N.: Mackinawite and valleriite in the Muskox Arsskr. N.F. Avd. 2, Bd. 59, Nr. 3, 51 p. (1963). 90—
| 5 :7 ; ? f ; other workers have documented the multiciplicity of factors that influence micro- intrusion; Am. Mineral., vol. 50, pp. 682-695 (1965). 28. Pudovkina, I.A.: Precise methods of measurement of the reflectivity and hardness of
| ; ' f . . . ; | | | ‘ ; ; ' 5 hardness determinations, and it was impossible to properly evaluate many of the wide 8. Chamberlain, J.A., McLeod, C.R., Traill, R.J., and Lachance, G.R.: Native metals in ore minerals; in Modern methods of mineralogic investigation of rocks, ores, and —
' Reﬂect|V|ty and VleerS mlcrOhardneSS ( , ﬁ l ‘ 5 } s, | ranges reported in the literature. Extraordinary values have in some cases been the Muskox intrusion; Can. J. of Earth Sciences, vol. 2, pp. 188-215 (1965). minerals, E.V. Rozhkova, ed., Moskva, Vses. Nauch. - Issled. Inst. Mineral’'nova
— ' :1 3 ‘ | f | | i ’ ignored, especially where the weight used appeared to be incompatible with the 9. Chamberlain, J.A., and McLeod, C.R.: Unpublished information: Geol. Surv. Can. Syr’ya, pp. 139-183 (in Russian) (1957). —
| ’ , | | ' l Electrum j | P i f ] microhardness value. (1968). 29. Schneiderhohn, H., and Ramdohr, P.: Lehrbuch der Erzmikroskopie; Bd. 2, Berlin
— : ’ f min rals ¢ 3 ; [ 1 | | § | 10. Eales, H.V.: Reflectivity of gold and silver alloys; Econ. Geol., vol. 62, pp. 412-420 (1931). 7
{ O Ore e , g § | 5 Footnote (1967). 30. Schouten, C.: Determination tables for ore microscopy; Elsevier Publishing Co.,
; 2 "1 z 5 1: ; ; g ’ 2. Reflectivity mean and range values used in the tables and chart zre “‘best values” 11. Folinsbee, R.E.: Determination of reflectivity of the ore minerals; Econ. Geol., vol. 44, New York, 242 p. (1962). 7
‘ CHART AND TABLES ! ; ! ] ? | ] o | as selected by the writers. Where possible, values are those obtained in white light pp. 425-436 (1949). 31. Semenov, E.I., Sgrensen, H., Bessmertnaja, M.S., and Novorossova, L.E.: Chalcothal-
— . r I ; | ‘ I | i , ; | with a variety of instruments; 6therwise the reflectivity obtained at a wavelength of 12. Gehlen, K.v., and Piller, H.: On the optics of covelline; Mining Mag., vol. 113, pp. lite, a new sulphide of copper and thallium from the Ilimaussaq alkaline intrusion,
Prepared by C.R. McLeod, and J.A. Chamberlain 1968 s t 1 '; ? j i ; : ; 546 nmhas been used, or recourse has been made to values obtained with green light. 438-445 (1965). South Greenland; Contribution to the mineralogy of llimaussagq, No. 7, Meddelelser
. % j : r | 5 i . 3 : Minerals showing strong bireflectance necessarily have large “‘ranges” of R, which, 13. Gehlen, K.v,, and Piller, H.: Optics of hexagonal pyrrhotine; Mineral, Mag., vol. 35, om Grgnland, Bd. 181, Nr. 5, pp. 13-26 (1967). . ]
i S : ‘ ? | | | | i | in some cases, may represent two sets of values rather than true ranges. Ranges pp. 335-346 (1965). 32. Simpson, P.R.: Quantitative measurements of the optical properties of opaque
- E 5 ; } i | j : . i used may also be due to variance in composition, polish, orientation, instruments 14. Gehlen, K.v., and Piller, H.: Zur Optik von Hamatit und Ilimenit; N. Jb. Miner. Mh., minerals; unpub. Master’s Thesis, Univ. of New Brunswick, 114 p. (1965). o
| ‘ | i | ‘ | | ; | i | ! ‘ | used, or other factors, with points of intersection on the chart representing the mean No. 4, pp. 97-108 (1965). 33. Simpson, P.R., and Chamberlain, J.A.: Nickel distribution in serpentinites from Puddy
f 5 ; f ‘ 3 ; 5 | ; reflectivity value for all apparently acceptable readings compiled from the references 15. Genkin, A.D., and Vysal'sov, L.N.: Valeriite and mackinawite and modes of their Lake, Ontario; Proc. Geol. Assoc. Can., vol. 18, pp. 67-91 (1967). T
‘ . § | 5 ‘ " j _ 3 3 e | shown for that mineral. Although all values are shown as absolute, some of them, occurrence in ores; Geology of Ore Deposits, No. 2, pp. 94-106 (in Russian) (1967).  34. Soboleva, M.V., and Pudovkina, I.A.: Minerals of uranium; reference book; A.E.C.
| i ‘ | | J | | | 3 i ' | 3 such as several taken from Schouten (1962) are based on estimation of reflectivity, 16 Genkin, A.D., Zhuravlev, N.N., Troneva, N.V., and Murav’eva, I.V.: Irarsite, a new tr.-4487, 455 p. (1961). . ]
80 | | - - | | ! B I T EEEEEE. SR TS I and Schouten (p. 4) stated “reflectivities are always given in approximate figures”. sulfoarsenide of iridium, rhodium, ruthenium, and platinum; Zap. Vses. Mineralog. 35. Strona, P.A.: The reflective property of some ore minerals in polished slides; zap. an
i — 1| T ; g i ' f ; | Obschch., vol. 95, pp. 700-712 (in Russian) (1966). Abstract in Am. Min., vol. 52, vses. miner. obshch., vol. 93, No. 1, pp. 69-72 (in Russian) (1964). i
: f | f? | 5 ; I 'j g p. 1580, (1967). 36. Toubeau, G.: Mesure de la micro dureté Vickers de minéraux opaques et son intérét |
i ‘: | . | j g LEGEND 17. Graeser, S.: Die Mineralfundstellen im Dolomit des Binnatales; Schweizerische en minéralogie; Bull. Soc. belge Geol., vol. 71, No. 2, pp. 242-267 (1962).
; i ; : | | : ‘, E Mineral. und Petrog. Mitteilungen, B. 45, pp. 597-795 (1965). 37. Uytenbogaardt, W.; Tables for the microscopic determination of ore minerals; |
': : ‘ X , ; f ; Vickers microhardness (horizontal) and reflectivity _ 18. Gray, I.M., and Millman, A.P.: Reflection characteristics of ore minerals; Econ. Geol., Princeton University Press, 242 p. (1951).
| i e (vertical) ranges for mineral identified with (Bornite > vol. 57, pp. 325-349 (1962). . 38. Volynskii, I.S.: Concerning the interdependence of optical properties of ore minerals; —
: ‘: ; intersection point. 19. Hallimond, A.F., and Bowie, S.H.U.: On the reflectivity of pyrite; Mining Mag., vol. 111, Sb. Kiubileiu V.V. Arshinova, “Investigations of mineral ore deposits”, Gosgeol-
‘ } ' ! | _ . ‘ , | 'quper R ‘ [ T e Iron pp. 385-387 (1964). tekhizdat (in Russian) (1955). ]
| ¢ ' T ; ; : I i i Mineral with no range of reflectivity reported.......................... ¢ & » 20. Jambor, J.L.: New lead sulfantimonides from Madoc, Ontario; Can. Mineral., vol. 9, 39. Young, B.B., and Miliman, A.P.: Microhardness and deformation characteristics of
B ) A ] | ; I i | v, | | B » _ | I ) ) . pp. 7-24,191-213 (1967). ore minerals; Bull. Inst. Mining Metall., vol. 73, pp. 437-466 (1964).
i ! ; I Antimony | | 1 f : Mineral with no range of reflectivity or Irarsite 21. Karup-Mgller, S.: Berryite from Greenland; Can. Mineral., vol. 8, pt. 4, pp. 414-423
| ' 1 | . ' v Vickers microhardness reported....................ocooi i B ] (1966)
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