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INrnooucrtow

The mineral here described as hurlbutite was first found as a large

broken crystal on the dump at the pegmatite known as the Smith mine,

Chandler's Mill, Newport, New Hampshire by Dr. Judith Weiss-

Frondel in August, 1949. Within five minutes of the original find the

rvriter picked up a matrix specimen containing two crystals of hurlbutite

embedded in light-smoky quartz in the same general section of the

dump. It is very probable that these original specimens would have been

overlooked had it not been for the yellow stain on the surface of the

crystals. Successive visits to the same locality were not fruitful until the

spring and summer of 1951 when nineteen additional crystals were

collected by various members of the mineralogy department at Harvard.

Other than the aforementioned crystals the only other specimens of

hurlbutite known to have been found were by Gunnar Bjareby of

Boston and Curt G. Segeler of Brooklyn, New York.

OccunnnNcB a.rql PA'nacBNnsrs

The pegmatite at which hurlbutite was found is located at chandler's

MilI, Sullivan County, in the township of Newport, New Hampshire

(43"21'27" North and 72o15'00" West). It was originally opened for the

production of mica and is known locally as the Smith mine, being on the

Iand owned by George and Agnes Smith. The mine is easily reached by a

dirt road on the south side of Sugar River, about 4| miles west of the

center of Newport. It lies at the boundary of the claremont and sunapee,

* Contribution from the Department of Mineralogy and Petrography, Harvard Uni:

versity, No. 335.
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N. H. quadrangles. The pegmatite is an easterly dipping, tabular body
with a maximum exposed thickness of approximately 20 feet and a
length of at least 300 feet parallel to the strike.

only locally. The pegmatite appears to have been locally traversed by
late-stage relatively low-temperature hydrothermar solutions, resulting
in the formation of secondary minerals which occur as drusy crystals in
small solution cavities-beryllonite, albite, brazilianite in composite
growths as well as single crystals, twinned amblygonite crystals, tiny
colorless and purple hexagonal prisms of apatite, and siderite.

observations and conclusions concerning the paragenetic sequence
of hurlbutite are made with reservations since no specimens of the min-
eral have as yet been fotndd,n situ in the pegmatite. Hurlbutite appears
to belong to the early stage hydrothermal period of formation since no
crystals have been found in cavities or in such relationship to other min-
erals in the hand specimens to suggest otherwise. The relationships
observed in those specimens collected to date suggest that hurlbutite is
later than triphylite but earlier than quartz. The minerars with which
hurlbutite has been found directly associated include muscovite, albite,
triphylite, massive, Iight-smoky quartz, and siderite. The sequence of
formation appears to have been muscovite-albite-triphylite-hurlbutite-
qtartz. The best crystals of hurlbutite are those found embedded in
the smoky quartz, and when not stained could easily be mistaken for
feldspar crystals. Several interesting pseudomorphs of siderite after
hurlbutite have been found.

CnysrarrocRApHy

Hurlbutite crystals occur embedded for the most part in a matrix of
massive, Iight-smoky quattz and feldspar. Hurlbutite is orthorhombic.
The crystals are stout prismatic [001] in habit, with relatively large de-
velopment of c{0011 andm{110}. They range in size from 4 to 2.5 mill i-
meters along [110]. The faces are delicately etched and exhibit striations
or what may actually be fibration on {110}. The crystals appear to have
grown attached to the matrix by one end of the [100] axis. Two doubly
terminated crystals were freed from the embedding material.
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Frc. 1. Hurlbutite crystal of typical habit.

The crystals are rather simple in habit. The forms c { 001 } and mlll\ l
are dominant and are truncated by d,l2}l l and b{010}. On one crystal
the form e{101} occurred, but only as a very small face. The form to
which the symbol r(311) has been assigned is uncertain since measure-
ments were possible only on the Goldschmidt two-circle contact goniom-
eter. Because the faces of this form were rounded, the { and p angle
measurements were found to spread over as much as from 2" to 4o and
therefore were not considered reliable enough for angle table calculations.
It is without question an lhhll form and its presence is indicative of
holohedral symmetry.

Two of the larger crystals were measured on the Goldschmidt two-
circle contact goniometer; one small doubly terminated crystal was
measured on the reflecting goniometer. An average of the measured
angles tabulated below gives the rat io  a:b:6:0.9420:1:0.9017 which is
in fairly good agreement with that derived from r-ray study (o6:6e:c6
:0.9420:.1 :0.8875).

Forms

c 001
b 010
m 170
e 701
d 201

(?)r 3rl

Measwed
6 p

0"00'
0"00, 90 00

46 35 90 00
90 00 43 15
90 00 61 59
7 2 4 0  7 t 4 3

Calctilated (*-ray cell)

a

0'00'
46 42+
90 00
90 00
l z  J +

Irom x-ray
Table 1.

p
0000'

90 00
90 00
43 17+
62 02+
7t 2r

study forAn angle table based on the elements derived
forms observed on hurlbutite crystals is given in

Puvsrcar, AND OPTTcAL PnopnnuBs

Crystals of hurlbutite are colorless to greenish white; when stained,
yellow. Transparent to translucent- Cleavage not observed. Fracture
conchoidal. Brittle. Hardness 6. Specific gravity 2.877 + 0.005 (utt
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Tesrn 1. Ifurunurnn: ANcr.n Tesln

Orthorhombic; dipyramidal-2 /m 2/m 2/m
a:b i  c  :0 .9420 i1  :0 .  8875
q{r[ fu:o .9420: 1 .  0615 : I

Forms

po: Qo:ro:O .9421 :0 .  8875 : 1
12:  p2 iQ2:1  .1268:  1  .0616:  1

6 t  m:A 6z 9z:B

c 001
b 010
rn ll0

e lOL
d 201

(?)r 311

0'00'
0000' g0 00

46 42+ 90 00

90 00 43 r7+
90 00 62 02+
72 34 71 2l

0 00 46 42+
0 00 27 s7+

4t 3s+ 25 re

0'00' 90'00' 90'00' 90"00'
9000  9000  000
90 00 42 17' 0 00 46 42+

46 42+ 90 00
27 57+ 90 oo
19 29 73 30+

average of measurements on 8 different fragments on the Berman
microbalance); 2.88 (calculated). Luster vitreous to greasy. Streak white.
Difficult to fuse. Very slowly soluble in acids. Not fluorescent in either
short-wave or long-wave ultraviolet radiation.

The optical properties of hurlbutite are cited in Table 2 in comparison
with those of beryllonite and herderite.

Cnnlrrc.q.r, Couposruow

A chemical analysis of one of the original matrix crystals, cited in
column 2 of Table 3, proves the mineral to be CaBez(POa)r. A comparison
with the reported analyses of beryllonite and herderite shows that
hurlbutite has a higher BeO and PzOo content than either of these beryl-
lium phosphates. X-ray studies discussed later in this paper indicate
that hurlbutite is not a possible end-member of a series with beryllonite
or herderite.

A spectrographic analysis on the same material in the spectral range
between 2200 h and 4300 A showed. that the minor constituents and
traces included Si, Al, Na, and Sr.

The cell volume 570 A and the measured specific gravity, 2.877, give
the molecular weight of the cell contents, Mo:994. Multiplying this
value by tbe atomic quotients, the experimental cell contents are derived.
Assuming the integers given under the theoretical cell contents in Table
3 as correct, the unit cell contents are CaaBea(POa)a or 4[CaBez(POr)zJ.

X-Rlv Srurv Dara

Single-crystal work on hurlbutite was done using a fragment of knowtt
orientation drilled out from the original crystal found by Dr. Judith
Weiss-Frondel. This fragment contained what was assumed to be (001)
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Tasr.n 3. Creurcnr, Axar,vsrs axo UNrr Cnr,r, CoNrexrs ol Hunlnurrrr

Weight per cent

21.84  2 t .99
21.30  21 .44
5 6 . 1 9  5 6 . 5 7
0 . 7 6

Theoreti-
cal cell

contents

+

8
8

32

1. Gonyer analysis, 1951.
2. Recalculated to 100/s after deducting insoluble.

because of the importance of the form development. Rotation and
Weissenberg photographs were taken using copper radiation and nickel
fi l ter, and rotating about the c,b,and @ axes of the fragment. The axes
were located by the oscillating technique on the Weissenberg unit. The
Laue symmetry D21, was clearly observed for the 0- and n-level Weissen-
berg photographs and the orthorhombic character of the mineral hence
confirmed. No space group extinctions were found on any of the Weissen-
berg photographs. If the crystal class is taken to be dipyramidal as is in-
dicated by the form development and absence of piezoelectricity, the
space group is definitely established by the diffraction effects as DznL
- Pmmm.

Frc. 2. Xray powder photographs taken with Cu/Ni radiation. A. Hurlbutite. Smith
mine, Newport, New Hampshire. B. Beryllonite. Stoneham, Maine. C. Herderite. Palermo
mine, North Groton, New Hampshire.

The powder photograph taken with copper radiation was indexed in
terms of the dimensions of the cell found by single-crystal study. Because

Experimental
cell contents
(xee4/ro0)

(Ca) 0.392
(Be)  0 .857
(P)  0 .7e7
(o) s.2ro
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of the large number of solutions possible for the lines of high sin 0, the
hkl's !.or lines with d-spacings less than 1.969 A were not determined.
The indices thus obtained are listed in Table 4 and are consistent with

the space group D2,,1- Prnmm.

Tesr,n 4. PosSrsr.o Ixorcns ron Rmr,ncuoNs Occunnrlro oN Poworn
Proroenepn or Hunr-suurr'-CaBez(POr)z

Copper radiation (I:1.5418 A;, t ick"l filter
Ondices for d values below 1.969 have been omitted.)

Line d (meas.) hkl, d (calc.) Line d (meas.) hkl' d (calc.)

9s7

1  5 .83
2  3 . 9 r

3 .39

3 . 2 8
3 . 0 3
2 .93

2 .86

2 . 7 8

2 .64

(srr
{ 013
lros
230
113
222

tzoz
1040
l3 r2
[  123

! r+o
I041
400
Itto
j sso
l401
223

1 8

t9

L12
220

loso
\022

202

0 1 1

{ooz
l.120

201

I 102
l. 121

2 r l

5 .84
3.906
3.887

3.662
3 .510
3.480

3 .381

3 .279
3 .018
2.933
2.921

2 .U8
2.815
2 .766
2 .765
2.636
2.ffi7
2.604

2 . 5 0

2 . 4 0

2 . 2 9

2 . 1 0

2 .06

2 .02

2.498
2.496
2.484

2 . 3 9 5
2.390
2 .388

2.205
2.200
2 .185
2.163

2. t27
2 . t l 7
2 .O72
2 .018
2.011
2.003
1 .970

23r

6

8

In Table 5 are listed the r-ray powder spacing data for hurlbutite,
beryllonite, and herderite; the powder photographs of these minerals are
shown in Fig. 2. The d-spacings and intensities of hurlbutite are distinct
from those of beryllonite and herderite. The unit cell dimensions of
hurlbutite, beryllonite, and herderite are cited in Table 6. The c-ray,
chemical, and optical data all confirm hurlbutite as a new and distinctive
mineral species.

A structural resemblance may exist between hurlbutite and beryllonite.
It may be noted that the unit cell volumes are nearly in the ratio ol 2.to
3, and that in equal volumes in arbitrary units the numbers of Be, O,
and P atoms are identical with Ca*2:2 Na+r.
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Tanr,n 5. X-nev Powona SpecrNc Dere lon Honr,nurrrr,
BrnvI,lonttr'lNn Honnrnrrn

Copper radiation (I:1.5418 A;, nickel filter

Hurlbutite
CaBez(POr)e

Beryllonite
NaBe(POr)

Herderite
CaBe(POa)(OH,F)

Intensity d (meas.) Intensity d (meas.) Intensity d (meas.)

2  5 .83
5  3 . 9 1

10  3 .67
7  3 .50
2  3 .39
6  3 . 2 8
9 3.03
1  2 .93
|  2 .86
9  2 . 7 8
1  2 .64
7  2 .50
6 .  2 .40
|  2 .29
9  2 . 2 1
6  2 . 1 7
+ 2 . ro
s  2 .06
s 2.02
5 1 .969
1  1 . 9 5 1
I 1 833
|  1 . 7 9 2
5 broad 1.729
4  1 . 6 9 1
3 1 .635
2  1 . 5 9 6
+ | .s72
3 1 .523
I  l :496
6 1 .462
4 1 .428
6 r .387

(16 additional lines with d
values below 1.387 have
been omitted.)

4
2
6
9
2

10
3
I

2
6
7
1
I

2
1

4
2
2
I

1
2 difiuse
3
2
4 diffuse
I
2

4 . M
4 . l l
3 .92
3 .65
3 . 5 2
3.40
3 . 2 5
3.04
2 . 9 1
2 . 8 4
2 . 7 0
2.64
2 . 5 6
2 . M
2 . 3 7
2 . 2 8
2 . 2 2
2 . 1 9
2 . t l
2 . 0 5
1.965
I  .910
7.821
1 . 7 5 5
1 . 7 r 9
r . 6 7 5
1.593
1 .526
1 .508
1.443
1.328
1.218

5 .99
4 .77
3 .79
3 .65
3 .43
3 .33
3 . 1 4
3 .00
2 .86
2 . 7 5
2 .55
2 .46
2 . q
2 .34
2 . 2 6
2 .20
2 . r L
2 .O5
2 .00
1.957
1 .922
1 .881
1 .781
1 .749
1 .722
1.684
I .650
r . 5 7 3
1 .547
1 .506
1.465
7 ,43
1.419
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Tnsrn 6. UNrr: CBr,r- DrueNsrors oF Hunrsurrrn. Bnnvr.r,onttB, .lNo Hnnornrtn

939

Cryst.

A o

b o

a o i b o i c o
p
Cell volume
Cell contents
Space group

Monoclinic; p:dsmatrc (2 / n)
ortho. pseudo-symmetry)

8 . l s  a
7 . 7 E

14.28
1.O477 tlt l .8260

90'00'
se4 a

NauBer'(PO,)u

C*5-P2t/c

Nelrn

This mineral is named huilbutite after Professor Cornelius S. Hurlbut,

Jr., of the Department of Mineralogy and Petrography, Harvard Uni-
versity. The name is particularly appropriate in view of Prof. Hurlbut's
interest and studies in the beryllium-bearing minerals. The name hurl-

butite has already appeared in the literature, having been given gra-

tuitously by Gagarin and Cuomo (1949) to the species wurtzite-4H de-
scribed by Frondel and Palache (1948,1950). The prior usage is un-
necessary and unjustifiable and is not here recognized. Fleischer (1951) in

commenting on the mineral names proposed by Gagarin and Cuomo in

their paper, and also in private communication (1951) with the writer on
the proposed naming of this new mineral states: "It seems to me that

mineralogists should not feel bound by any names proposed in this
paper." Professor Frondel concurs in this opinion.
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sro A
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