
Various investigators have reported calcium-rich magnes)u~

tourmalines. A tabulation of these is presented as Table 1.~
analyses are arranged in order of decreasing calcium co~teJll
The analysis of Sargent (1901) is anomalous in view of lIS re
ported high sodium and calcium content..~ . ..

Crystals of uvite do not exhibit any peculiar or diagn()$ll
morphology which might aid in their identification. Forms pre
sent, and their relative dominance, are not diagnostic fo~ lilt
species. Uvite crystals of both prismatic and pyramidal habit art
found. Ceylon uvite crystals which are quite gemmy are, for the
most part, tabular on {OOOll, but uvite from Gouverneur, ~
York is frequently elongate and pyramidal in habit. F~aokJl,n
uvite is usually somewhat equant. The Ceylon uvites exanuned
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. P' c[}'~this study were mostly stream pebbles of gem qualIty. IDe
taIs of brown tourmaline from Ceylon were described by WO:O'
bieff (1900) as being very rich in forms, with one crystal ba\'Illg
59 different forms. Additional morphologic observations on
magnesium tourmaline were made by Pfaffl and Ni~eJDann
(1967) who noted the predominance of the prism {H20l, o:er
the prism, (fOlOl in 70 magnesium tourmalines from BaynsC er
Wald, Bavaria, and a reverse relationship in iron-rich tou(11lil'
lines from Drachselsrieder mine near Arnbruck.

t •• • ~ •• ~

f dravite
Uvite has a Mohs' hardness comparable to that 0 'te

( - 7112). The density of the purest (most calcium-rich) UVl

9 . the sallleranges unsystematically from 2. 6 to 3.06. The range IS . ly
for pure (most sodium-rich) dravite. Although calcium IS ~e~e
twice as heavy as sodium and one might expect an increase 10 cl\
density with increasing calcium content (inasmuch as the C

volumes of end-member uvite and end-member dravite are vert
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PREVIOUS WORK

calcium is abundant, it seemed likely that other dravite ffil

also be calcium-rich. A detailed examination of dravite t

peared necessary so the present study was initiated.
Kunitz (1929) proposed a theoretical end-member H~Ca.l

AIlOSil2B6062, which may be rewritten as CaMg3lMg 1\
S~027(OH)4 to conform to the general formula cited previousll
Kunitz proposed this molecule to explain the existence of an,
yses of three calcium-rich magnesium tourmalines from Ce}\
Gouverneur, New Yark, and DeKalb, New York. He named I

proposed theoretical end-member 'uvite" for the province
Uva of Ceylon (Sri Lanka).

We have demonstrated that uvite does exist in nature 3ll

that is is a valid end-member in the tourmaline group. We hal
shown that there is complete miscibility between dravile an
uvite and that uvite is the exact calcium analog of dravite.

Uvite was submitted to the IMA Commission on New MineCllll
and New Mineral Names for approval. It was the judgment oflbt
Chairman of the Commission that the term "uvite" was alrea~
well-established in the literature', and, thus was out of the jum
diction of the Commisson
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INTRODUCTION

by
Pete J. Dunn, Daniel Appleman,

Joseph A. Nelen and Julie Norberg
Department of Mineral Sciences

Smithsonian Institution
Washington, D.C. 20560

Tourmaline is a name applied to a group of mineral species
consi ting of elbaite, dravite, schod, buergerite and uvite. Al
though the e pecies all have very similar crystal structures and
appearan e, they comprise a broad range of chemical composi
tion . Tourmaline are found in many different environments.
They repose in most mineral collections and are popular with
collector becau e they occur in a variety of colors and because
they frequently form euhedral crystals.

The chemi try of the tourmaline group was a cause of much
bewilderment to early chemists and mineralogists. This eady
confu ion led Ruskin (1891) to mention in discussing tourmaline,
that "on the whole, the chemistry of it is more like a medieval
doctor's pre cription, than the making of a respectable mineral."

The tourmaline group, until recently, has usually been said to
consi t of only four species: elbaite, schad, buergerite and dra
vite. The e conform to the general formula for the tourmaline
group: Na(R)sAl6BsSiaOZ7(OH,Fk The above species designa
tion have been made on the basis of the dominant element in the
R po ition of the formula, which may be either lithium/alumi
um (elbaite), ferrous iron (schod), ferric iron (buergerite), or
magne ium (dravite).

Ina much as there is broad and extensive substitution of ele
ment in the tourmaline group, few tourmaline specimens have
been found to be pure end-members. Most tourmaline crystals
are, in fact mixtures of two or more species. Iron can exist in
either the ferrous or ferric state and is frequently found in both
oxidation state within the same crystal. Both simple and coupled
ubstitution mechanisms can also be present simultaneously.

Those tourmalines in which calcium occupies the site usually
filled with sodium have been largely ignored.

Dravite crystals with a significant calcium content were re
ported as early as 1 88 (Riggs) but chemists and mineralogists
had not yet agreed on a satisfactory formula for tourmaline.
High-calcium dravites were ignored in the quest for an ideal for
mula to encompass the majority of tourmaline analyses. The ex
cellent analyses of Riggs (1888) and his insights into the chemistry
of this complex group coupled with the definitive work of Kunitz
(1929), shed much light on tourmaline chemistry and gave us
many of the species designations in use today.

In preliminary work, microprobe chemical analyses of many
gem quality brown tourmalines showed that they were almost all
calcium-rich, and many had little or no sodium. Considering
that much dravite is formed in metamorphosed limestones where



INCREASING CALCIUM

Figure 4. (middle right) Dravite from Franklin
crystal has an uncommon babit for Franklin tourmalin
is the only known dravite from Franklin. The lar est
- 25 mm (NMNH #R18133).

Figure 5. (bottom left) Dravite from Yinnietbar' estem us
tralia ( MNH #Rl7274).
Figure 6. (bottom right) vite in calcite from Goo emeur, e
York. The crystal is 14 mm in maximum dimension.

:

.. .. .. .. J .. .' 1.0

,-:

F'Igure 1. (top left) Gfrom micro b raph of calcium/sodium in atom percent
Fi pro e analyses.
.Jure 2 (top right) L' h .loe crystal is 20 Ig t pe~n uVlte from Franklin, ew Jersey.
#C3283). mm m Its maximum dimension (NMNH

Figur 3e . (middle left •Palache, 0935 ) ~me drawings of Franklin uvites [from
SUSsex Count )l\lThe mmerals of Franklin and Sterling Hil~

y,lyewJersey.]
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Si02 Ti02 AlPs BPs FePs FeO

29.58 11.36

35.29 0.025 28.93

Kornetova (1975)

Reference

Riggs (1888)

Dadko (1969)

Bruce (1917)

Sargent (1901)

Wulfing et af (1913)

Total

99.91

101.00

100.04

O=F

0.355

Less

0.09

0.33

100.16

Total

101.35

100.00

100.07

100.37

100.00

F

0.84

0.23

0.78

0.70

4.26

1.80

Hp

1.99

3.55

3.10

2.52

1.72

0.40

0.36

0.23

0.94

0.22

0.20

0.12

0.18

K.p Na20

0.20

0.18

0.01

CaO MnO

PREVIOUS ANALYSES OF UVIT

Mg

10.42 5.36

3.23 14.07 6.92

0.70 14.53 5.49

1.0

4.66 10.01 5.33

0.45 14.04 5..13

0.86 14.58 5.09

TABLE 1.

9.70 4.45

10.00 1.82

10.56 2.35

10.12 5.32

10.45

25.

29.05

25.25

28.49

33.72

34.54 0.77

35.46

35.25 0.65

u 36.20 0.34

Renfrew, Ontario

McAfee, New Jersey

Dnieper Basin. U.S.S.R.

U.S.S.R.

Ceylon (Sri Lanka)

Hamburg, New Jersey

Hnusta, Czechoslovakia a,u 40.20 0.50 25.62 9.65 2.03 12.34 4.85 0.03 0.02 1.47 2.20 0.95 99.89 0.40 99.49 Bouska et al (1973)

New Zealand 36.3 2.2 23.1 9.6 12.3 7.8 4.5 1.0 96.8 Black (1971)

Uzbekistan, U.S.S.R. b 37.70 0.15 34.40 10.78 0.71 0.89 10.67 3.60 0.23 0.60 99.89 Dzhamletdinov (1973)

Ceylon (Sri Lanka) f,u 36.51 30.00 10.57 0.74 12.84 3.91 0.54 0.72 4.17 100.00 Wulring et at (1913)

Gouverneur, New York c 35.94 0.79 28.92 10.94 0.43 14.43 3.82 0.01 0.06 1.09 3.07 1.15 100.65 0.48 100.17 Rath (1959)

Uzbekistan, U.S.S.R. d 38.55 0.12 33.28 10.44 0.68 0.92 10.53 4.20 0.40 0.64 99.86 Dzhamaletdinov (1973)

DeKalb, New York 36.88 0.12 28.87 10.58 0.52 14.53 3.70 0.18 1.39 3.56 0.50 100.83 Riggs (1888)

DeKalb, New York e, u 36.72 0.05 29.68 10.81 0.22 14.92 3.49 0.05 1.26 2.98 0.93 101.11 0.39 100.72 Penfield et af (1899)

a-Contains 0.031 PP5
b-Conlains 0.10 V.p5 and trace o[ Li.p
c-Conlains lrace of Li.jJ
d-Contains 0.0\ V.jJ. and trace of Li.jJ

Riggs (1888)

Dittrich et al (1913)

Wulfing et at (1913)

Kunitz (1929)

Dana (1892)

Jacob (1938)100.140.17

99.93

98.77

100.00

100.31

100.40

100.89

0.41

0.27

0.72

1.20

2.72

2.99

4.16

3.01

3.05

.3.341.51

1.19

1.09

1.63

1.50

1.45

0.06

tr

0.20

0.20

0.09

0.31

tr

0.03

e-Average of two analyses
[-Given in mole percent, recalculated here as weight percenl
u-Reported as uvile

2.59 10.99 2.28

0.76 13.67 2.41

9.08 10.13 2.91

1.31 13.66 2.97

6.08 11.06 3.04

8.19 11.07 3.31

32.70 10.66

25.29 10.15 0.44

30.85 10.73

22.91 11.46 2.56

27.18 9.55

28.61 10.28 0.44

36.01 0.77

35.96 0.14

35.61 0.55

37.05 0.56

36.64

35.86 0.70

;;2 'Pierrepont, New York
lI)

~ IPierrepont, New York
;:sO
lI)

i:l IMacomb, New York

~
[ IPierrepont, New York

~ IGouverneur, New York u,f
(')
<;)

~ IIndia

~
~
;:r-

\
';),.

"'"~.:-
'-

"'\



Fi ure 7. Line drawings of uvite from Gouverneur,
On (1 921 The System ofMineraLogy, p. 552J.

ew York [from Figure 8. White lremolit
ew York. Tbe tremolite tal •

i 4 em in its maximum dimen ion (
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of dra ite, a g IJJ i 0 27 H,F c. and i thu
in the tourmaline group.

The ub titULion of di alent calcium ( a ) f r m n
sodium ( a+ 1) in magne ium L urmaline require a c upl
stitution. There i a conc mitant increase in di alent m
Mg +2 ub tituting for ui alent aluminum ( I 3 I t pr J

electrostatic charge balance. agne ium t urmalin ith
a are thus u ite and tho e with a> Ca are dra ite.
Eighty magne ium tourmaline in the mineral c II ti n f

the ational Museum of atural Hjst ry mith nian I tito-
tion) were partiall analyzed with an ARL- Q eleetr n mi
probe utilizing an operating oltage f IS k and a sampl ur
rent of 0.15 j.A and H microprobe tandards f hi b
reliability. Of the 80 samples analyzed. 4 were u ite and . r
dravite. This ratio is not necessarily indicati e f th na ural
abundance of these specie as the amples were ch in a
search for the calcium-rich member. These are partial anal
The boron water and fluorine contents were n t determined.
iron is calculated as FeO ince it as determined t i
The analy es are presented as Table 3, in order of deer
cium content. Three sample were ubjected to c mpJ
chemical analysis and the results of these anal are p" Dted
as Table 4. The e compare clo ely with the th etical \'alu
given in Table 5 for end-member u ite. Following the u
of Barton (1969) the "excess" boron 0 er 3.0 atoms per f
unit is assumed to be sub titutin for i in the tetrahedral
membered rings; the total of iJicon plu exc bor n sh uld be
6.0 atoms per formula unit in the ideal tructure. The nnmbe
of atoms per formula unit (Table 4) ha e been compuLed direetJ
from the analy es' including OH and F, on the b . of 1 (0, H.
F per formula unit. Howe er, the errors in the H20 and_F d er
minations are probably sufficient to allow for enough adjustment
of the O:(OH F) ratio to achie e complete charge balance.

Wet Analytical Procedures
Reduction of sample size was done first in an iron pere n

mortar to -40 mesh, followed by further grindjng in a lUn n

carbide mill to -160 mesh.
Moisture, Si02• Ah03, FeO. CaO and gO were determined

on 0.5 g portion by clas ical chemical methods. Pec . 1

.imilar). the concomitant substitution of magnesium for alum
Jnu~ balances this. The net re ult is that specific gravity is of no
ue In the determinative process. The calculated alue for uvite

HC5212 is 3.01 compared with the ob erved alue of 2.97. '
The color of uvite is variable. Most uvite like dravite is

bro .,
wno otable exceptions to this are the colorless DeKalb, ew

Y rk . I .• matena and the lIght green crystals from Franklin ew
Jerse , both of which have very low iron content. In ge'neral

rown uvite demon trate a correlation between color and iron
content the color da k' . h . .. .r enmg Wit Increasmg Iron to near opacity

hen tbe iro . .o n content exceeds 0.8%. The same relatIOnship ex-
\Smd 0 0ravlte, supportmg the observations of likvo (1957), who

I
.uggested that the chromophore causing brown color in tourma
lnewa Fe+3.

ab~~itoe is uniaxial negative, absorption w > EO. The streak is vari-
.. light green, light brown, or white. The refractive indices of

UVlle do not d'ff f
d

'. I er rom those of dravite and are thus of no use in
etermmmg th .h . ~ species. Although Kunitz (1929) did present a

gra~ of vanatlon of refractive indices with increasing calcium/
SOdium ratio hi b .• 0 ervatlOns have not been supported by the
present stud d h'infj Y an IS observed range in values may have been

uenced by iro b' .his sa . n su stItUtulg for magnesium or aluminum in
v;"lh .mples. Smce the refractive indices of tourmalines increase

I mcreas' .mg Iron and manganese content (Deer et al., 1962)
mple were cho f . .. .low' sen or optical exammatlOn which had a very

1% Iro
f
n Content (<O.41%FeO) and which varied from 95% to

o the u ite db' .iron en -mem er. Dravltes with comparable low-
uviteCOOlent were not found. The refractive indjces of these

s are pre ented in Table 2.
Both uvite d d .weak an ravne, when low in iron content fluoresce a

tion Tmhusta:d yellow color under short-wave ultraviolet radia-
. ere IS no .

ph response In long-wave ultraviolet and no phos-
Ore ce . . 'nce In either wavelength
Uvite and d . 0

basis f . ra:lte, therefore, are indistinguishable on the
o their phYSical and optical properties.

General
Uvite CaM' gs A1;Mg BsS4,027(OH,F)4, is the calcium analog

The Mine I .
ra oglcal Record, March-April, 1977--



FRANKLIN, NEW JERSEY
Fine specimens of both brown and light green magne ium t

maline have been found at this locality for many years. and
in most major mineral collections today. Although the to~

lines are not found in the zinc orebody, they are common ID

white calcite marble of the Franklin area, and especially.at
Fowler quarry (Palache, 1935). They are notable for thet~

development of forms (Figures 2 and 3), and the lovely spectlJl('
resulting from the contrast with the white marble in whlcb

repose. . . h' stua
Fifteen specimens from Franklin were examlOed m t ,IS {,.

. land habtts 0 "and were chosen to represent the vanous co ors . •
f ·f ciroens are UIFranklin material. Fourteen of the I teen spe b '

and contain 75 to 100% of the uvite end-member. T e .
. h n crystal arebrown, dark brown light green, and nc gree r

th the others.calcium-rich but no one color more so an
, I . on contentlight green Franklin uvites have a much ower Ir 'or.

f h en color IS Uthe brown crystals, but the cause 0 t e gre

plained. nkl" is a "
The only sodium-rich crystal (dravite) from Fra. m.

1s
at

h 'b" h Hall of Mtneraer unique specimen on ex I It m t e d3lI
Smithsonian (RI8133). This crystal (Figure 4) has a v:~tal

. h I gy' the C,!"brOWnIsh-green color and notable morp 0 0: OOOIl
comprised of a trigonal prism (lOIO} and pedlO.n lite unlii

. . dif" Thl's crystal IS quonly slight pyramidal mo Icatlon.s. . modified
the common Franklin uvites which are hlgWy

frequently equant in habit. . a1 it If

F ok]" mmer s,Inasmuch as zinc is found in most ra .10 ., were ne:
sought for in the analyses of this study. Zinc lffiPUfl.UesnS Tb~
ligible and did not exceed 0.05% in any of the specl~ec~rebodl

. . . f d in the zm .not too surpnsmg as the uVltes are not oun
but in the marbles of the area.

HAMBURG, NEWJERSEY . bIder lire!'
R d Ule Ifi teO .

This uvite locality was known as u ev palacbe (t9JS
ature and crystals from here are referred to by associate

h 'tes areHere, as at Gouverneur, ew York, t e UVI H mburg lIett
with tremolite crystals, in calcite. Crystals froro . ~ ality wert
described by Eakle (1894). Six specimens froID ~s OCdare tb

th odIum ananalyzed and all have calcium greater an s
uvite.

YINNIETHARA, WESTERN AUSTRALIA prisll1at~
. f quant to litSizable brown crystals up to 15 cm, 0 e. market

habit from this locality have been on the specunen dy deJll ~
. ' f this stumany years now. (FIgure 5). The 3 analyses 0 thus drt

C and arestrate that these brown crystals have a> a .'

I_Apri/. 1Q
The Mineralogical Record Marc I

NOTES FOR COLLECTORS AND CURATORS ON
SPECIFIC LOCALITIES

The uvite examined by Kunitz, if he did indeed e
specific specimen, has long been lost. Therefore, one of tb
pIes in this study has been designated as neotype uvite. Tbe
type material is a gem fragment from Ceylon (C5212) and II

of a gemstone originally weighing 20.05 carats. This specinkr
one of the three which have been wet-chemically analrzed
was chosen because it is from Ceylo.n, whence uvite was nal1"
because its composition is similar to the analysis (Wulfing.1
cited by Kunitz. and because it is a single crystal, ideally
to further mineralogical and crystallographic studies. Fragm
of neotype uvite will be distributed to the British Museum
ural History) and the major part will be deposited in the alii

Museum of atural History, Smithsonian Institution Wash
ton, D.C., under catalog number C5212.

for uvite (#C5212) has been deposited with the Joint Com",
on Powder Diffraction Standards (JCPDS).

•
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elbaite. The dravite analy es of this study support earlier evi
dence of miscibility between chorl and dravite. The analyses
of Tables 3 and 4 clearly demonstrate that there is complete
mi cibility between uvite and dravite. The CaO content varies
smoothly from 5.86% to 0.03% (1.00 to 0.05 calcium in atom per
cent) while the a20 content sympathetically varies from 0.08%
t 2.92% (0.02 to 0.94 sodium in atom percent). The concom
itant adjustment in aluminum and magnesium, although not as
gradual, is also clearly demonstrated. The less-smooth variation
in the aluminum-magne ium ratios is likely due to the fact that
available iron can substitute in either the divalent or trivalent
ite. Figure 1 is a graph of calcium vs. sodium (in atom percent)

for the uvite and dravite analyses of this study. This graph dem
on trate complete miscibility between the end-members with
no gaps in the solid solution series.

CRYSTAllOGRAPHY
UVlle fragments from sample C5212 were studied by single

cry tal x-ray diffraction techniques. Long-exposure zero-level
upper-level and cone-axi precession photographs showed no
deviation fro~ spac.e group RJm, the usual tourmaline sym
metry. Cell dlmen Ions were determined from single-crystal
measureme~t to be: a =15. 8 A, c =7.17 . These parame
ters were adjusted by least-squares indexing and refinement
of powder-diffraction data. U ing the program of Apple
man e! ai, (1973). The refined parameters are a = 15.981 ±
0.002 A, c =7.207 ± 0.001 (Si standard). These values faJl
precisely on the ~chorl-dravite series cell-dimension plots (Ep
precht, 1953). UVlte cannot, therefore be distinguished read'l

. b diff' 1 Yfrom dravlte y x-ray ractlOn methods, short of a compl t. . lee
structure determInatIOn. ndexed X-ray powder diffraction data

Prior t filtration of silica, boron was volatilized by repeated de
hydration with a HCI-methanol mixture (Hillebrand et ai, 19~3).

Iron in the R20 3 portion was determined using o-phenanthrolme,
titanium as the tiron complex; aluminum was precipitated with
-h droxyquinoline (Jarosewich, 1966).

For total water the Penfield method (Peck, 1964) was used,
the H20+ being the difference between total water and moisture.

F r fluorine 0.2 g samples were fused with Zno- a2C03 flux
and filtered (Grimaldi et ai, 1955). The fluorine in the filtrate
wa distilled using a constant temperature distilling apparatus
(Huckabay et ai, 1947) and titrated with thorium nitrate.

Alkali content was determined flame photometrically after
ample decomposition with HF-H2S04•

Boron was titrated with aOH and mannitol after removal of
interfering sub tances and neutralization. Precision of the meth
od was ± 0.2% 8 20 3 on NBS 93 (a 12.76% borosilicate glass).
Miscibility

Within the tourmaline group there is miscibility between
ch rl and elbaite and between schorl and dravite (Epprecht,

1953). Little evidence exists for miscibility between dravite and

TABLE 2
OPTICAL DATA FOR SELECTED LOW·IRO UVITES

M H # Locality E W % Uvite

C5212 Ceylon (Sri Lanka) 1.619 1.638 98
814707 DeKalb, New York 1.620 1.638 90
C3290 DeKalb, New York 1.620 1.634 72
Bl4698 DeKalb, New York 1.620 1.634 54
R395 DeKalb, New York 1.620 1.636 53

All observation in sodium light (±O.003). Samples arranged
in order of decreasing calcium content. All samples have

less than 0.41 % FeO.
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Uvile B14686 36.20 27.10 2.34 13.13 4.18 0.92 0.56 84.43 75 Brown Franklin. New Jersey
Uvile C3290 36.51 27.8J 0.2J 15.12 4.06 1.05 0.15 84.91 72 White De Kalb. New YorkUvite BI4700 35.90 28.96 0.42 13.86 3.40 1.31 0.\8 84.03 61 Brown Mucomb. New York
Uvile 134439 36.28 28.33 0.33 14.27 :1.35 1.48 0.72 84.76 60 Brown Gouverneur, New York
Uvite 104379 36.08 27.65 0.30 14.59 3.34 1.33 0.59 83.88 60 Brown Gouverneur, New York
Uvltc RI8135 36.02 27.73 0.40 14.14 3.3J 1.35 0.69 83.64 59 Brown Homburg, New JerseyUvite RI8116 35.75 29.35 0.22 13.77 3.25 1.53 0.09 83.96 58 White De Kolb, New York
Uvite BI4694 36.05 30.32 0.20 13.81 3.15 1.54 0.09 85.16 56 White De K~lb, New York
Uvite 1314696 36.07 29.15 0.24 13.78 3.12 1.49 0.10 83.95 56 White De Kalb, New York
Uvite R18136 36.54 27.76 0.35 \4.45 3.07 1.54 0.97 84.68 55 Brown Gouverneur, New York
Uvile RI4705 36.12 30.46 0.22 13.45 3.03 1.54 0.09 84.9\ 54 White De Kolb, New York
Uvite R3453 35.93 28.78 7.83 10.39 3.01 1.58 0.33 87.85 54 Block Pierrepon~New York
Uvire 1314698 35.85 30.13 0.23 13.25 3.00 .156 0.09 84.11 54 While Dc Kalb. ew York
Uvite 134440 35.67 27.26 1.69 13.07 2.99 1.71 0.64 83.13 53 Brown Macomb. New York
Uvite R3958 35.69 29.72 0.19 13.66 2.97 1.54 0.10 83.87 53 White De Kolb. New York
Uvite C3290·2 36.55 30.12 0.21 \3.34 2.96 l.51 0.09 84.7R 53 White De K~lb. New York
Uvite 82279 35.98 28.60 0.36 13.9\ 2.95 1.58 1.08 84.46 ~3 Brown Gouverneur. New York
Uvite BI6254 34.00 23.42 12.16 7.93 2.95 1.89 0.98 83.33 53 Black Sonta Cruz.. Sonora, Mexico
Uvite 116996 34.79 24.14 8.84 9.7\ 2.93 1.55 0.66 82.62 52 Black Pierrepont, New York
Uvite C6733 35.71 25.95 7.58 10.35 2.91 1.56 0.34 84.40 52 Black Pierrepont, New York
Uvile 1314680 36.46 27.54 0.36 13.83 2.89 1.67 1.21 83.96 52 Brown Gouverneur, New York
Uvile 1\6454 36.82 28.32 0.58 14.15 2.R3 1.83 0.31 84.84 50 Brown Conlon. New York
Dravite 80879 36.15 28.12 0.32 14.21 2.74 1.74 1.21 84.49 49 Brown Gouverneur, New York
Dravile 78719 36.25 27.26 0.37 13.95 2.73 1.53 1.21 83.30 49 Brown Gouverneur, New York
Dravitc BI4681 35.97 28.87 0.49 \3.69 2.70 1.65 1.48 84.85 48 Brown Gouverneur, New York
Dravite 48280 36.58 28.36 1.66 12.87 2.67 1.71 0.74 84.59 48 Brown Macomb. New York
Dravile 48279 35.39 25.70 7.70 \0.41 2.66 1.66 0.46 83.98 47 Dlack Pierrepont. New York
Dravile 48283 36.82 28.6\ 0.85 13.87 2.54 1.81 0.39 84.89 46 Brown De Kalb. New York
Dravite C6733 35.13 25.88 7.29 10.31 2.53 1.67 0.32 83.13 45 Black Pierrepont. New York
Dravile 103488 36.06 3\.89 0.31 11.49 2.48 1.45 0.65 84.48"" 44 Brown Texas, Maryland
Dravite R3959 36.28 31.99 0.64 J 1.73 2.04 1.73 0.49 84.90 36 Brown KingSbrid~e. New York
Dravite R7084 34.74 21.71 13.43 7.95 1.98 2.05 1.29 82.65 35 Black Snarum, orway ~

Dravile RI8118 34.85 2J.J4 13.05 8.01 1.90 2.04 1.36 82.35 34 Black Snarum. Norway ~

0-.Dravite RI7268 35.14 30.13 4.24 9.65 1.86 1.91 0.11 83.04 33 Black Yinnielhara, Australia .....
Dravite RI6248 35.44 26.72 9.62 8.41 1.79 2.06 0.63 84.67 32 Black Santa Cruz, Sonor~ Mexico -sDravite RI81\7 35.20 26.08 11.25 7.26 1.73 2.13 0.63 84.28 31 Black Kjenlid. Arundel, orway ';'::
Dravile RI7267 33.92 26.93 10.52 6.60 1.70 2.05 1.01 85.73 30 Black Ytnniethara, Australia t:l.Dravile R 18133 35.86 30.73 0.91 11.88 1.63 1.81 0.20 84.18" 29 Grecn Franklin, New Jersey

~Dravite R7083 35.92 23.58 13.03 8.10 1.61 2.21 U8 85.63 29 Black Fredriksvarn. Norway
IDravite 4025 34.50 26.48 9.20 8.23 1.56 2.32 0.92 83.21 28 Green Lamberlville. New Jersey

Dravite 1320711 35.65 31.72 1.95 10.65 1.44 1.90 0.30 83.61 26 Brown Sri Lanka (Ceylon) ~

Dravite 80575 35.38 32.32 2.66 9.88 1.36 2.36 0.78 84.74 24 Brown Colfax, California ~
Dravite 1314539 34.10 31.94 7.91 5.62 1.32 1.69 1.03 83.77· 24 Black Cyrilov. Moravia, Czechoslovakia

~Dravile 44572 35.54 32.41 1.68 9.95 1.16 2.35 0.47 83.56 21 Brown Orford. New Ham~shire
Dravite B\4566 34.69 27.03 9.95 7.06 0.96 2.42 0.83 83.04 17 Black Simplon Tunnel, witzerJand
Dravile 133607 35.57 28.66 5.89 9.42 0.81 2.57 0.51 83.63 14 Black Bjordam. Bamble, Norway "ti
Dravite 96761 35.97 32.73 4.81 8.20 0.79 2.29 0.30 85.09 14 Gray Alabama ...

0Dravite 103791 36.12 33.26 0.23 11.59 0.76 2.53 0.27 84.76 14 Brown Dobrl,wa. Carinthia. Austria \J
Dravile C32R2 35.20 31.06 5.34 11.35 0.72 2.30 0.42 83.39 J3 Black Warren, New Hampshire ~

Dravite 122399 35.86 30.89 2.77 10.08 0.70 2.61 0.85 83.76 12 Brown Baltimore County. Maryland Q:;
Dravitc BI4541 36.55 33.25 0.30 11.08 0.69 2.63 0.27 84.77 12 Brown Prevali, Carinthia. Austria

~Dravite B14708 36.68 32.95 0.20 11.20 0.56 2.62 0.23 84.44 10 Brown Dobrawa. Carinthia, Austria
Dravite B14542 36.76 33.17 0.28 11.22 0.52 2.69 0.30 84.94 9 Brown Prevali, Cariothia, Austria .~
Dravite R 17272 35.44 31.29 0.61 11.28 0.52 2.69 0.79 82.62 9 Brown Yinniethara. Australia 00
Dravite 92824 35.69 32.96 3.52 8.60 0.42 2.46 0.21 83.86 7 Brown Carinlhia. Austria ~
Dravlle R17274 36.24 32.36 0.46 11.05 0.38 2.80 0.81 84.10 7 Brown Yinnielhara. AuslTalia E:DrDvile. RI0375 34.96 32.02 9.98 4.86 0.34 2.24 0.28 84.68 6 Black Plumas Counly. California ~Oravile Rt727;l 36.85 32.57 0.38 11.45 0.2/l 2.92 0.77 85.22 5 Brown Yjnniethurar AusrraJia ·SDruvite 12.60:10 3647 31.75 417 '1.27 lI.llJ 2.77 0.25 84.71 I Red Narok Distr,cl, Kenya

~

~
Untf!"'" otberwise onh:~. all anol.,~~conlaln lcoc,;.. thon O.O~ ZoO or MoO and less tha." O.10K.p or CrzO a- ··Coolnjns·O.15~ Kr:>.
·('''"'.'"_-0.'0 h~ ().l~ (..:r20 •. Anal,v~c: Perc J. Dunn <ll

~
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Figure 9. Radiating dravite from near DeKalb, ew York. The scale is in centi
metres. The crystal is 7.5 cm long (NMNH #48283).

Figure 10. Uvite from P~errepon~, ew ~ork, ~
crystal is 28 mm in Its maxImum dime I

(NMNH #C6733).

ite, and that the composition varies only slightly from crystal
to cry tal.
GOUVER EVR, NEW YORK

ext to Franklin, the locality that has produced the most pro
digious amount of excellent uvite specimens is Gouverneur, New
York, The locality is an old one and was noted by Beck (1842).
The u ite crystals, (Figures 6,7 and 8) are found associated with
tremolite, apatite, and scapolite in calcite and attain sizes in
exce of 10 em. The tremolite is noteworthy as the crystals are
o[ simple morphology and range from microscopic to lengths
exceeding em (Figure ). ine specimens of brown tourmaline
[rom this localit were examined. Six of the nine examined are
u ite, a are the two previou Iy reported analyses in the litera
ture (Table I). The remaining three, although they have sodium
greater than calcium, are near the midpoint in the series, contain
ing between 4 %and 49% of the uvite end-member.
DEKALB. 'EW YORK

Long noted [or the colorless to light brown tourmaline that is
found here. DeKalb has also the added di tinction of producing
the mo t iron-free uvites known. ine specimens of the colorless
to white tourmaline were analyzed and all have Ca >Na. The
samples contain from 53% to 90% of the uvite end-member. The
two previou analyses from the literature (Table 1) are also of
calcium-rich members.

One ample, #4 28:\, reported to be from DeKalb, is quite un
like the common DeKalb colorless uvites. This specimen consists
of radiating unbursts of 10-15 cm brown crystals in limestone
(Figure 9). This material is dravite.
HORICO , EW YORK

Located at the northwest end of Branch Lake, this locality has
produced some exquisite specimens of uvite in calcite. The rich
dark brown cry tal are stout, prismatic and average about 1 x
10 em. Two sample from the U.S. ational Collection were anal
yzed and have 86% of the u ite end-member.

NOTES ON BlACK TOURMALINE FROM
SPECIFIC LOCALITIES

Black tourmaline from several cia sic localities, known for
calcium minerals, was examined in search of a possible calcium
rich iron tourmaline. one was found, but purported sehorl from

106

. . h d thus dravite or U\llsome localities is magneslUm-nc an ~
Comments on some of these localities follow. "Schorls' [ro

h
m

d · tb study as they sbitic pegmatites were not analyze ill e
be sodium-rich.

PIERREPONT, NEW YORK bl k lourffiali-Exquisite sharp and well-formed crystal of ac ., aJ' , . the ongln(Figures 10 and 11) have been found h~re SlOce The c~'
cription of 3 inch black cry tals by FlIlCh (1 3O)d h ea m'
are quite lustrous, frequently tabular on {OOOl} an a~ tion b

anted a descnp .phology complex enough to have warr , 1\
S 'th 'an collectlonSolly (1884). Five crystals from the ml SoUl th 'ron cot
. ater than e Ianalyzed. The magnesium content IS gre h rl l'

Ii are not sc 0 .tent and thus Pierrepont black tourma nes f anal)
three analyses from the literature, and three of the Iv[e nal\l7t

nderance 0 a rof this study have Ca >Na. The pr~po nd for consistenC)
Pierrepont black tourmalines are UVltes a, r e be \a
it is recommended that all Pierrepont black toun

na
LO

belled uvite. 'te is nOL ddl
The oxidation tate of the iron in Pierrepont UVI , h be""

di t' gUIS '"initively resolved as the microprobe cannot s L~ h t at (
I of DittrlC e 'FeH and Fe+3. However, the ana yses al 11) of pi

Table 1) and Kalb (see Doelter 2, 2, page 751, An 'ctivelY, pi
repont uvite contain 2.56% and 3.90% FezOs resP

th
e

If'on cO
. that eappreciable ferrous iron. An assumptIOn pported. ..' II f ic is also sutent of Plerrepon t uVlte IS partla y err f this stU

the relatively low aluminum content of the analyses °rt of the ir'. I gests that paThiS low alummum content strong Ysug I inunJ,
is held in the trivalent position in substitution for a um
SNARUM, NORWA Y line assod

Four crystals from two specimens of black tour
h
roa

e a/'
h imens avated with calcite were analyzed. T e spec '.h Pierrepo!
dr .te As JO t e «and are magnesium-rich. They are aVI. . tbat part

uvite, the aluminum content is very low, suggest109
the iron is ferric.

YINNIETHARA, WESTER A VSTRALlA, A USTR1A::::m tIl
. . have come .,1Fine black euhedron imbedded III mIca h leSS ab~

classic Australian locality in recent years. Althoug brown
b e common Idant on the specimen market than t e mor .ystals r'. " ply Two crvJtes, they are available In adequate sup· th are III

the Smithsonian collections were analyzed and bo
/gh_April,The Mineralogical Record, Marc



3.70
100.00TOTAL

T BLE~.

THEORETIC L CO PO ITIO 0
D DRAVlTE

U ite
37.07
26.19
10.72
16.56
5.76

Si02

Al20 s
B20 s
MgO
CaO

a20
H20

APPLEMAN, D.E., EVA S, H.T. Jr., and HANDWERKER,
D.S. (1972) Job 9214; Indexing and least squares refinement
of powder diffraction data. Us. Geological Survey Computer
Contr. 20: Springfield, Virginia. National Technical Informa

tion Service.
BARTON, R. (1969) Refinement of the crystal structure of buer

gerite and the absolute orientation of tourmahnes. Acta. Cry·st.

825,1524-1533.
BECK, L.c. (1842) Mineralogy of ew York. D. Appleton . Co.

and Wiley & Putnam. ew York, 356-360.
BLACK, P.M. (1971 Tourmalines from Cuvier Island. e

Zealand. Min. Mag. 38,374-376.
BOUSKA, V., POVO ORA, P., LISY E. (1973) it z Hnuste.

Acta. Univ. Carolinae #3,163-170.
BRUCE, E.L. (1917) Magnesian tourmaline from Renfrew. On

tario. Min. Mag. 18, 133-135.
DADKO A.D. (1969) Tourmaline from the weathering crust of

ultrabasic rocks of the Dneiper Basin. Min. Sbomik, 23. 192-

195.
DA A, E.S. (1892) The System of Mineralogy, 6th Ed., -54,

Analysis #35.
DARRAGH, P.J. GASKIN, A.J. and TAYLOR, A.. 1%7

Crystal growth: gemstones. Commonwe~lth ci. lndu tr. Res.
Organization Australia. Divn. Appl. Mm. Ann. Rept. (1%6-

1967)8.
DEER, W.A., HOWIE, R.A. and ZUSS , J. (1%2 Rock

Forming Minerals, 1,300-319, Longman, London.

It is hoped that the above correct pecie de ignati n ( r mt! 
nesium tourmalines from specific localjtie wiJI be of istan e
to coIlectors and curator alike. It is neither po ible n r d ir
able, however to examine specimens of magnesium tourmalin
for coIlectors to ascertain correct pecie designation f r b
scure localities. In general most brown tourmaline iated
with calcium minerals is uvite, and most brown tourmaline a 
sociated with schist and non-pegmatite mica, is dra ite.

The authors are indebted to great mineral coIlectors. ith ut
the Canfield, Roebhng, and Bo ch mineral collection of the
Smithsonian Institution, this study might have taken man ears
of specimen gathering, instead of one week. Of the 9 pecimens
analyzed in this study 59 came from the above mentioned c 1
lections. Their contributions were in aluable. The authors are
also indebted to Akira Kato for calling their attention to the
work of Bouska et aI, Dadko, and Dzhamaletdino , and to John
S. White, Jr. for a critical reading of the manuscript. Than
are also due Michael Fleischer for a translation of Kometo a'
work, and CJjfford Frondel for helpful uggestions.
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n ium-rich and thus are ferroan dravites. The iron content of
Ih e rystaJ varie considerably but the calcium:sodium ratio
I about the arne. These black dravites have a higher calcium
onlenltban the brown dravites from the same locality. A repre
nllltive cry tal is. hown in Figure 12.

umber of Atoms on the Basis of 31 (0, OR, F)

In ummati n, uvite is a rather common mineral. It is abun
dant at variou localities and fine specimen already grace most
mui r, and many minor, mineral collections. In general, brown
t urmaline from metamorphosed lime tones are usually uvite.

Ithough the above statements might sit somewhat uncomfort
bly with c Hectors long since used to the convention wherein
II black tourmalines are schorl, and all brown tourmaljne is

dravite, mineral names represent chemical compositions, and
the orrect nomenclature is as follows:

Dravite - magnesium tourmaline with sodjum greater
than calcium.

Uvite - magnesium tourmaline with calcium greater
than sodjum.

In terms of attractive mineral specimens, dravite is consider
ably less abundant than uvite. Most of the famous American lo
calities for magnesium tourmaline contain uvite and not dravite
as was formerly understood.
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Figure 11. Line drawings of Pierrepont, New York uvite [from
Dana, (1892), The System ofMineralogy, p. 551l.

Figure 12. Black dravite from Yinnietbara, Western Au lJ1

Australia. The crystal is 9 cm long (NMNH #Rl7267).
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