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BERYL RESOURCES OF NEW HAMPSHIRE

By James J. Page and David M. Larrabee

INTRODUCTION

The beryl resources of New Hampshire were studied by the U. S.

‘Geological Survey as part of its prbgrém of investigation of domestic
beryliium resources, made partly in behalf 6f the Di&ision.of’Raw

Materials of the U. S. Atomic Energy Commission. doncurrehtly, tﬁe feidspar
apd other industrial miﬁerals in the pegmatites were studied in behalf

of the New Hémpshire State Planning and Develcpmeht Commiséion,

The primary purposevof this work was to summarize and bring up to
date the information dn.beryl resources as gained from investigations
during 1942-45, to examine in detail certain beryl-bearing pegmatites
discovered and deQeloPed in recent years, and to study other pegmatiﬁes
and groups of pggmatites known or suspected to contain beryl. ‘The
study began with work by J. C. Olson and J. W. Adams in 1947, and was
continued by the senigr authbr and his assistanfs in 1948-1950.

The pegmatite @istricts of most economic importance 'in New Hampshire
are the Grafton and Keene districts in thé westwcentrgl and southwestern
parts of the state, réspectivelya The Raymond district in the southeastern
part of the state has received much less study in former years and has not
yielded any great quantity of pegmatite minerals.

Although the pegmatites occur in schist, gneiss, quartz monzonite,
and granite, most of the economic pegmatites are‘in schist of the Littleton

formation of Devonian age. This formation consists chiefly of mica-quartz
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or quartz-mice schist, in places containing appreciable amounts of
sillimanite, acﬁinolite, or andalusite. Some parts are quartzitic,
conglomeratic, or include lime-silicate rocks. Rglations of the
pegmatites to wall rocks and to major structures have been described by
Cameron (Cameron and others, 1954, p.. 15-19, 22-2u).

The two most important beryl-bearing pegmatites are the Palermo No. 1,
ih’Groton, and Beryl Mountain, in Acworth, both of which were mined
extensively after World War II. The small area southwest of Raymond ‘
villaggg referred to as the Raymond district, contains 87 pegmatites that
were studied in detail. Still other pegmatites that have been mined ér
prospected, and that also were studied in some detail, are the Corsén mine,
Nottingham; the Chickering minej wa;pole; the Miliara Chandler mine, Chatham;
fhe Parker Mountain mine, Strafford; and the Vatcher prospect, Raymond.
Reconnaissance studies were made elsewhere in the state, notably in the
vicinity of Raymond, outside of the Raymond district, in StrafTbrd,'in the -
general vicinity of Gorham and the Presidential Range of the White Mountains,
and east of the productive Grafton district.

The most comprehensive account of the geology of New HampshireA
pegmatites has been reported by Cameron and others (1954). Their report
also contains a summary of studies prior to Wbrld War II. On the bésis of
field studies in 1947, Olson (1950)'prepared a report entitled "Feldspar
and associated pegmatite mineralsvin New Hampshire" for thg New Hampshire
State Planning and Development Commission.

The writers are indebted to mine owners and operators for cooperstion
that facilitated the work, and to various members of the U. S. Geélogical

Survey who furnished active field assistance and valued advice. This
~OFFICIAL USE ONLY




OFTIOIAL"ﬁSE ONLY
" 5 .

assista,nce is. acknowledged elsewhere in the descriptioh”of various
pegma.tite distriets, but it is appropriate to state here that the Raymond
district was selected fozj special attention upon the ;’ecommenda.;biqn of
J. C. Olson and J. w Adams of the U,'s. Geolggical Survey. Field
¥
assistance in 1948 and 1949 was provided by L. F. Dellwig, and in 1949
by P. K. Brown, Jr. and for one week by Frederick Stugarci, Jr. L. R Page,

together with Larrabee, briefly restudied the Beryl.Moun’cain mine in 1955.
BERYL MINING

Only rarely in New Hampshire has it been economically feasible to
mine & pegma.tité over an extended period of time solely for one mineral,
and the same probgbly will be so in the futureo The economics of pegmatite
mining have been described by Barnerman (1_918), and Bannerman and Cameron
(1947). During World War II, under sﬁbsidy prices for strategic mica and
beryl;. ;s'om'e d,éposits were operated profitably for mica but not for long
periods. Mines were operated :é‘o? mica and for beryl during the Korean
emergency, aghin uﬁder Govemment;éponsored subéidy programs, which are

continuing in 1957. )
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According to data in the Minerals Yearbooks of the U. S. Bureau

of Mines, beryl production in New Hampshire since 1944 was as follows:

Year Tons
1945 1
1946 5
1947 *
1948 *
1949 *®
1950 106
1951 50
1952 *
1953 o7
1954 - 12
1955 # {increased over 195k)

*Not listed separately. However, production generally was very
small. Beryl production from New Hampshire represents a small
part of the total domestic production during the above period.

Beryl has been the chief product of a few small mines &nd also
has been obtained as a bypfoduct of feldspar and mica mining. Mining
has been by small-scale metngds; mast;y in open pi@é, and the beryi
qoncentrhted by hénd»cdbbingo Some of it has been sold torthe
U. S. Qovernment and éome to private firms.

.Thé‘Government pays a flat rate of $Ooé0 per pound or $h00 per ton
for béryl a¢cepte¢'6n visual inspection. The price of analyzed begyl is ‘
based on.the content of BeO. Beryl containing 8.0 to 8. 9 percent BeO"is
bought at $h0 per unit, 9.0 to 9.9 percent]3e0 at $45 per unit, 10.0 to
11.9 percent BeO at $50 per unit, and 12 percent or more at $55 per unit.
As an example, beryl having 12 percent BeO is worth $66O per ton. Fbr
comparison, in the late 1920°'s and éarly 1930"5, beryl sold for $35 per ton.

Beryl has an ideal compos1tion of Be3 A12 Sig Ol§ This formula

indicates a content of 1.0 percent BeO or 5 percent Be (Fleischer and

Cameron, 1946). Commercial beryl concentrates have a lower BeO content

OFFICIAL USE ONLY



OFFICIAL USE ONLY
——

partly because other elements substitute for Be in tHe mineral structure
and also beeguselﬁhe concentrates contaih otﬁer minerals. These
minerals may be small inclusions:or alteration products in the beryl.
More commonly, however, the contaminants are minerals from the matrix
surrounding beryl, chiefly quartz; feldspaf, and mica. Many beryl crystals
are euhedral, especially where surrounded by quartz; andua clean product
can be produced by hand-cobbing. Others are intergrown with ﬁhe minerals
of the matrix, especially feldspar; and the oopbed concentrate is
correspondingly impure. |

Beryl is the only known economic source of beryllium, which haslbeen
used primarily in beryllium-copper alloys for special types of springs and
bushings, to mention only two of many uses. New applications gf
beryllium of great importance are in the atomic energy field as a moderator
and reflector of neutrons. The uses and technology of'berylliuﬁ have been
discusgeg in Mineral Facts and Proﬁlems, published in 1956 by the U. S.
Burgau of Mines. A more complete compendium on beryllium is contained
in Maﬁerials Survey, Beryllium; compiled in 1953 by the U. S; Bureau of
Mines with the cooperation of the U. S. Geological Survey in.beﬁalf of the

National Security Resources Board.
INTERNAL STRUCTURE AND MINERALOGY OF PEGMATITES

The'internal structure and mineralogy of granitic pegmatites haye
been described many times in recent years (Bannerman, 1943, Cameron and
others, 1949, 1954, Jalns, 1955, Page and others, 1953), and the details

will be outlined only briefly here.
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Pegmatites that can be mined ordinarily show some degreg of
systematic:arfanggment of the constituent minerals into two or more
lithologic units, and the mineral to be extracted is more dpundant in
some units than in others. Eoundaries between uqits are marked by cﬁanges
iq mineralogy, proportions of minerals, or teéxture. In ﬁany.pegmatites
these boundaries are gradational, in others they are éharp and feadily
discernable. The names of the units are formed by hyphenating the names of
the chief mineral cpnstitqents, thg names of the minerals appearing in the
order of abundance. |

Fracture fillings are commonly tabular bodies that fill fréctures
in préviously consolidated pegmatite. Replacement bodies are formed along
boundaries between pegmatite units, along fractures, at the contact of
pegmatité‘and wall rock, or along other structural features within the
pegmatite. Meny replacement bodies are éontrolled by fractures.

Zones ére continuous or discontinuous shells or units that in many
pegmatites have the same shape as the enti%e body. Zones are classified
as follows, in order from the outside: border ¢one, wall zone, intermediate
zones, and core.

quder'zones are usually less than 6 inches thick and are made up
chiefly of quartz, muscovite, and plagioclase. Wall zones are much thicker,
and also consist of quartz, muscovite, and plagioclase, but some contain
perthite. Intermediate zones havé more perthite and less plagioclase than
outer units. The cores are commonly quartz and perthite, or quartz alone.

In a general way, grain sizes may be described as follows:

Fine - L,ess than 1 inch
Medium - = 1 to 4 inches
Coarse -« 4 to 12 inches

Very coarse - Greater than 12 inches
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METHODS USED IN ESTIMATING RESOURCES

Ib eliminate the confusion arising fnmnthe4al;mtoo~common.interchgngeab;é
use of the terms reserves and resources in past work, the definitions of
Blondel and lLasky (1956) are used in this report; Reserves refer to
minerals exploitable under present economic and technologic conditioms;
potential ores are thése awaiting more favoréble conditions; resources are
" the sum of the féserves and potential ores.

Tpe percentage of beryl in aypegmatite may be determined by severgl
methodéé by measuring the area of.all beryl crystals on repregentative
e#pqsures of each unit; by measuring the léngﬁh of crystals along equally
spacéd traversés, as in the Rosiwal petrographic méthod; by measurement of
crygtdls intersec¢ted in coreAdrilling; or by analyses of representative
samples of thevberylébearing pegmatite.. Visual estimates,‘although used
at times, are much less accurate and usually misleading.

The volume of the beryl-bearing unit is determined by érojectibn along
strike, dip, and plunge. Where more than one structural i@ﬁerpretation of
the beryl unit can be made on the basis of available data, it isAnecessary
to gcquire more information by physical exploration. Tbe determination of
gréde and resewves of pegmatite minerals is the subject of a_paper by Norton
and Page.(l956).

The ﬁeo content of the beryl is determined by measuring the omega
index of refraction of fhe crystal, as this index varies with the BeO

content.
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'BERYL RESCURCES

The resources of beryl in known pegmatites of New Hampshire shown
in table 2 are 1,634 tons in the indicated and inferred category, and
in the Raymond district, an adaitional 146 tons may be present (tablesl,
3, and 4). Thus the total is 1,780 tons. Of this quantity, about 1,200
tons are in crystals that are atlleast 1l inch in diameter and can be
recovered by hand-cobbing. Most of the beryl in New Hampshire is so
scattered throughout'any given zone or zones in a pegmatite that it can
be recovered only as a byproduct from mining for other minerals, such
as feldspar or mica. Only a very minute part of £he beryl in table 2
is suitable for gem aguamarine or gem golden beryl. .

Some of these pegmatites may contain additional beryl that has not
been recognized in the field, either because it is fine-grained and white,
or anhedral. Such beryl can be recovered only by milling, and suitable
methods have not yet been developed.

Details of the individual pégmatites and maps are given in a more
complete report now in preparation for a U, S. Geological Survey bulletin

entitled "Beryl resources of New Hanpshire{"
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Table 1. mmmmmemnmﬂ,mm,mm. TEI 551

20829

Mineral assemblage ~ Pegaa.ite Fo.

L —_—

4 5 7 10 12 1 18 19 21 22 23,25 .2 31 32 35 37 42 4b 45 46 LT 48 K9 50 52 5k 56 571 60 62 6k 65 66 69 78 82 85 86

Wall sone ot

B s o

Plagioclase-quartz-—mmscovite . x . . !

Quarts-| Moelue—mscmte : x x x !

T
Plagioclase—quartz-perthite i x x x X X X x | : x . X x ! x x

T

T

i

Perthite-; ioclas x

Moclasws-ggnhito—muemte X - B x

rthite-plagioclase x x X . : : H
)3 oclae& rthit 3 x x - :

Plagioclase-quarte - x . :
Quartg-mscovite-perthite N x : : i

Quarte-plagioclase X R . i

Perthite-quarts-plagioclase-aplite x : : . ]

Perthite-quarts-mscovite i B x i i

Graphic granite—quarts x B i -l :

Quartz-plagioclass-perthite-mscovite X i

B~ oclase-perthite - L X x : x i

Quartz—mscovite-plagioclase : x i x i3 X

scovit 2= oclake - - x

hite-plagioclase-tmscovite , H x . ¢ 7

Intermediate gone(s)

Perthite-quartz-plagioclase X X x . x x

Muscovite-cleavelandite—quarts x - : B .

Quartz-cleavelandite-muscovite : X

Plagioclase—quartg-tmscovite B x

Perthite quarts ; x ; =

N - -

g-perthite-; oclase . - x —t ;

Aplite-perthite- oclas; arte j - . x

Quartz-plagioclase : N x

Plagioclase-quarts-perthite—mmscovite i . : . . : x X
Core ’

Perthit, 2= ioclase X X x - : X

t]

Quartz-beryl-spodumene x . . - N ]

Perthite—quarts X b3 X . x x : x X X . . X

g-perthite- oclase : - - X X ; T * X

- Quartg-perthite L x ' X x x
Quartg-plagioclass-mscovite . x .

Quarts-perthite-mmscovite i ! x - i x

Perthit = ioclase-graphic granite : : X

Perthite—cleavelandi scovite : B : x .

Perthite-plagioclase-quarts

Plagioclase—quarts _
- Perthite—quartg~mscovite-cleavelandite

Guarts-plagioclase-perthite 1 : : ;

S T N O

Perthite—quarts-plagioclase . | , . . |

1/ Only zoned pegmatites are shown. FOR OFFICIAL USE ONLY
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Table 4.-BASIC DATA SHEET USED FOR CALCULATION OF PEGMATITE MINERAL RESOURCES
IN THE RAYMOND DISTRICT, N. H.

Pegmatite Tons pegmatite Number of beryl Average sise of Beryl content Beryl rescurces Total. Scrap muscovite Sheet mscovite</ Perthite resources Total Columbite-tantalite
No. orystals beryl crystale (Percent) Tons beryly resources resources Tons -per'.hite-y resources
Indicated (8q. in. resources resources (Pounds)
and
Inferred Indicated _Inferred Tons Tons inferred Tons_inferred Rec ¥ Indicat Inferred R-sc.:/ Tons
1 67,000 - - - - - - 1,300 - ) 4 8,000 12,000 - 25,000 -
2 128,000 - - - - - - 2,500 13.00 I 10,000 25,000 - 50,000 -
3 - - - - - - - - - - - - - - -
IN 5,900 81 0.3 0.0600 0.5300 2,0700 5.00 85 - MH 600 800 M 2,000 -
2 Bg 2 . .0020 .0080 .0080 .25 ~ - - - - - - -
1 - - - - - - - - - - - - - -
; - ; 9.0 0605 77.0000 78,0000 155.00 2,250 10.00 - 10,000 15,000 - 35,000 17,400
- .1 . .- - - - - - - - - - -
9 10,400 57 o4 .0100 .5200 5200 2,00 200 1.00 MH 2,000 3,000 MH 8,000 500
10 23,500 5 1.3 .0020 4700 2.0000 5.00 300 3.00 MH 7,000 3,000 MH 15,000 ;,%
= - - - - - - = - - »
1 - - - - - - - - - - - - - - -
12 - - - - - = - - - - - - - - -
13 - - - - - - - - - - - - - - -
pTN 1,300 - - - - - - - - H 500 500 H 1,000 -
15 24,000 - - - - - - 120 - M 3,500 3,700 - 15,000 -
16 96,000 - - - - - - 950 - M 5,000 1,000 - 25,000 -
17 1,80,000 - - - - - - 4,800 24,00 X 50,000 70,000 - 200,000 9,600
18 385 1 3.0 1400 +2700 2700 1.00 - - N 6 65 - 200 -
19 9,100 2 1.7 .0150 .6800 .6800 2,00 50 - M 1,225 1,225 M 3,000 -
20 - - - - - - - - - - - - - - -
21 - - - - - - - - - - - - - - -
22 - - - - - - - - - - - - - - -
23 2,620 5 1.4 .0600 .2000 .1600 .50 40 .30 - - - - - 60
21" - - - - - - z 2 - - - - Z - :
25 13,400 29 7 .0080 « 5400 « 5400 5.00 50 - M 500 2,500 M 5,000 400
26 1,250 55 .9 .0500 1.8200 3.8000 10.00 200 .20 M 1,000 2,400 .4 5,000 -
27 - - - - - - - - - - - - - - -
28 - - - - - -~ - - - - - - - - -
29 - - - - - - - - - - - - - - -
30 6,400 - - - - - - 50 - M 4,80 480 M 1,000 -
31 80 2 .1 .0015 .0012 - - - - M 40 - M 50 -
32 1,200 13 .2 0100 .0800 .04L00 .50 - - N 175 350 M 750 -
33 6,000 2 .8 - - - 60 - .4 600 1,200 M 2,500 -
ETR - - - - - - - - - - - - - - -
35 1,200 1 .01 - - - .25 - - M 400 200 M 1,000 60
36 3,200 . - - - - - 50 . X 300 650 M 1,000 =
g; - h W7 - 2.0000 - - - - - - - - - -
39 26,250 70 2 .0035 +2200 6800 5.00 250 - M 3,000 6,500 M 12,000 .-
40 136,000 6 .2 . - .8200 2.00 2,500 - I 10,000 15,000 M 40,000 -
42 - - - - - - - - - - - - - - -
42 12,800 10 3.3 0600 4300 1.4400 10.00 U0 .60 MH 1,500 6,000 M 50,000 -
136,000 - - - - - - 1,350 - M 10,000 25,000 - - -
43 - 3 .2 .1000 - - - - - - - - - - -
[ 12, 500 16 1 .0010 .0200 0800 2.00 500 - M 600 2,500 M 5,000 -
'8 200,000 4 .1 - - - - 5,000 - H 1,000 2,000 M 15,000 -
- - - - - - - - - M 3,500 7,000 - - -
46 4,200 27 b .0380 .6600 6600 3.00 35 - M 500 600 - 1,500 -
47 320 3 .2 +0040 .0060 .0060 .25 - - - - - - - -
48 250 5 .03 .0010 .0012 .0013 - - - - - - - - -
49 1,600 2 .5 . 0480 .0480 .50 - - - - - = - -
18,600 102 .2 .0036 +3300 «3400 5.00 375 - H 1,500 1,600 H 5,000 -
- - - - - - - - - M 500 1,000 M 3,000 -
50 130 2, .1 .0170 +1200 .0600 1.50 - - - - - - - -
51 1,000 8 1 .0200 .1000 .1000 1.00 - - - - - - - -
52 480,000 - - - - - - 4,500 - N - 150,000 - 200,000 ?
53 96,0007 - - - - - - 950 - M - 1,000 - 20,000 -
54 4,700 89 .1 .0200 .2800 + 5000 2.00 100 - M 300 550 - 1,500 -
55 1,280 26 .6 .1350 1.7200 1.7200 5.00 25 - M 100 100 - 300 -
56 21,250 16 1.5 .0340 14.7600 10,7500 60.00 230 1.60 MH 6,750 4,950 HN 15,000 7,000
- 186 .2 1480 19.6100 - - - - - - - - - -
- - - .3700 - - ~ - - - - - - - -
57 24,000 8 7.3 .0300 2.3700 4.8300 10.00 1,100 - H 950 2,000 - 4,000 -
80,000 N .9 0140 5.6000 5.60 20,00 1,500 - M 5,000 7,000 - 20,000 -
58 8,300 26 .2 .0100 «4200. <4100 2,00 150 - M 500 750 - 2,000 -
59 - - - . - - - - - - - - - - - -
60 &4 7 o 0900 - 0600 .50 - - - - - - - -
61 16 1 .2 .0130 - .0020 .25 - - - - - - - -
62 77,000 112 3.3 .0390 11,7000 7.6800 25,00 1,500 4.00 H 4,000 6,000 H 15,000 3,000
6 55 41 3 .0300 1.6800 - - - - ¥ 6,000 8, 500 M 20,000 -
&4 32,000 L3 .6 .0030 4800 4800 5.00 650 - M 2,500 4,000 N 10,000 -
65 27,000 93 1.1 0450 2.8800 2.8800 15.00 600 - H 1,000 2,250 H 4,000 800
- - - - - - - - - M 1,500 2,000 M 4,000 -
gél 12,000 - - - - - - 240 - M 500 1,300 M 2,000 -
68 - - - - -~ - - - - - - -~ - - -
69 105,000 300 N .0820 11,8000 60.7800 100.00 1,000 - M 7,500 30,000 M 50,000 5,250
73 144,000 80 .3 .0160 5.6000 9.7600 25.00 1,400 - M 20,000 30,000 M 75,000 -
Th 46,300 u1 .2 .0125 . T400 5.0500 10.00 450 . - M 5,000 8,000 . ¢ 20,000 -
5 100 6 .0310 - .0300 25 - - - - - - - -
76 240 4 .3 0340 - .0800 .25 - - - - - - - -
n 5,850 70 . .0190 +2700 .8400 5.00 - - M 500 700 M 2,000 -
78 750 5 o4 .0150 - .1100 .50 - - - - - - - -
79 35 - - - - - - - - - - - - - -
80 30 - - - - - - - - - - - - - -
81 65 - - - - - - - - - - - - - -
82 11,100 207 3 1270 3.4000 10.7200 25,00 325 - M 500 - 600 - 1,500 555
g 2,500 L 34.3 .0880 1.5800 6300 5.00 125 1.25 MH 500 700 - 2,000 12
87 2,550 - - - - - - - - - - - - - -
Total 170.9344 215.2353 532,50 38,030 58.95 196,585 496,670 1,008,800 50,200

1/ Total resources include fine-grained mineral classed as potential ore, as well as the indicated
and inferred resources of easily vieible mineral, much of which is also potential ore.

2/ Book mics from which block mica can be recovered.
3/ Recoverable by milling (M), hand-cobbing (H), or a combination of both (MH).
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Table 3.-SIZE AND DISTRIBUTION OF PEGMATITES, AND DISTRIBUTION OF MINERALS THREEIN

7 ) )
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Status of operation: Ho = no operation, P = prospect only, St = overburden stripped, only, Oc = open cut . 0 800 /Fi} — ‘f\( [N ®

Relation to follation: P = parallel, X = crosscutting i ﬂ Q By oo i ,“,3“/( ‘ NN 9
Bssential minerals: Apl = aplite, B = beryl, Cl = cleavelandite, Gg = graphic granite, M = muscovite, P = perthite, Pl = plagioclase, Q = quarts, S = spodumene u (J\_E D) /‘5\\1\; o v . WD W
wall zons =YL U - il

Distribution of major useful minerals: A = throughout pegmatite, C = core, FC = fracture-cantrolled body, FW = footwall, I = intermediate zone, W =

s
gb 28529

Hame of deposit Pegmatite Status Exposed size of pegmatite Relation Pegmatite Bssential minerals Distribution of major useful minerals
munber of (feet) to zoned (in order of abundance) -
operation . foliation .
Length Thiclmess HWall zane Intermediate zone Core Other units or Beryl Sheet Serap Perthite Columbite- Other
unzoned pegmatite mnscovite muscovite tantalite
1 No 400 15 +P Ho - - - Pl-g-p A - A A - -
2 P 4007 1252 X Yes? Plq-n - P-¢-p1 Pq-pl A ? A A - -
- - Z - - - - - Cl-mq - - - - - -
3 Ho 200 ? X? Ro - - - Pl-g-p - - A A - -
[3 Do 80 20- 60 +X Yes Pl-g-p P-g-pl P—g-pl - w - ) ] 1 - -
5 Do ns 5 X Yes Q-pl-m P-q-pl P—g-pl - w - - - - -
[} St 35 *X Ho - - - Pemmq - - - - - -
Chandler 7 Oc 180 70-170 X Yes P-pl-q !—ci.—q Qb-s - A - b 4 W c Spodunene, lepidolite
- - - - - - Q-cl-a - - - - - - - -
8 Ho 5 1 X No - - - Q=b A - - - - -
Smith 9 P 1o 10- 50 +X Ro - - - P—q-pl A A? A A A? -
Smith 10 Oc 270 10~ 50 P Yes Pl-g-p P-o-pl - Q-p-b-n w - w,I - I. Lithium minerals
- - - - - Pl-g-p-m Pl-g-m P—q - c,W Ww,I A c,I 1,0 Lepidolite
n st 25 6 P Yo - - - qQ - - - - - -
12 Do 100 8 X Yes Q-p-pl - Pq Pl-p—q - - - - - -
13 Ko 60 15 X No - - - P-pl - - - A - -
1 P 40 +20 X +Yes Pl-q-p - P—q - - - - c - - e
15 No 125 25 ) 4 No - - - Q-p-pl - - A A -
16 Do 350 50 X Fo - - - Pl-g-p - - A A - / -
17 P 1100 200 X No - - - P-g-pl - - A A A -
18 Fo 157 8 P Yes Pl-p—q P-q Q Pl-p—q A - - A - y O -
19 Do 190 +15 I +Yes Pl-p-q - Q-p-pl Qp PC?,C - - c - by
20 Do - - X No - - - Pl-g-p - - - - - S - o
2 Do 15 3 P Yes Pl-q - P-q-pl - - - - - Y B~ - = >
22 Do 20 1.5 P Yes Qu-p - Qp - w? - - - - 49 - o
23 Do 65 20 X Yes Q-pl - Q-pl-n - c ? W c,W -gc c - — 0=
2 Do 10 3 X No - - - Pl-g-apl - - - - - S ® - n ) =
25 P 125 10- 50 x? Yes? P-q~pl-apl - P—q - A - A c c i 3 -<D 2 &
26 No 130 25 X Yes? Q-p-pl - Q-p-m -. c ? A A - » - P < —
F44 Do + 50 + 3 P? Ho - - - Q-p - - - - - =a - (NS} |
28 P x50 4= 20 F Ho - - - Pl-p—q A? - - - - =< - v waH
29 No 25 10 P? No - - - Pl-pq - - - - - < N de) ~
-30 Do 200 +10 X No - - - Pl-g-p - - A A - Y 3 - O o8
- - - - - - - - Q-p-m - - - - - 1t - o 7
31 St 20 + 5 +P Yes? P-q-m - P—q - o - - c - ) - 2
32 Do 45 8 X Yea? Q-pl-m - Q-p - A - - c - 2 - v
33 No 125 25 x Fo - - - Q-p-pl - - 4 A - D - NS
3 Do 2 0.5 +P No - - - P - - - - - - b
35 st + 2 25 X Yes? Gg-q - Q-p-m - - - - - -
36 No 100 410 +X No - - - Q-p-pl - - A A - X SSe—.
37 : st 350 170 *P Yes Pl-q-p Q-p-pl P—q-pl-Gg - 1 - A A - >
38 Fo 750 P No - - - Q-p-pl - - A A - -
39 Do 150 50 +P No - - - Q-p-pl A - A A - -
P 800 + 50 ix No - - - Q-pl-p A © - A A - -
41 No 35 X No - - - Pl-q-n - -, - - - -
42 P 700 10-100 X Yes Pl-q-p Pl-p—q-m P-g-pl - I I? I,A A - -
43 No 8 .5 P No - - - Q-pl-m A - - - - -
Smith No, 2 [ P 375 25 P Yes? Q-p-pl - Q-p-pl - w - A A - -
45 Do 1200 + 50 X +Yes Q-pl-p~m - P-cl-n - w - A A - -
No 130 5- 25 X Yes Q-pl-p - P—q - W - W ¢ - -
L7 Do 125 4 P Yeos Q~m-pl - P-pl~q - w - w - - -
48 Do 25 3 P Tes Q-pl-m - Pl-q - w - - - - -
Saith Fo. 3 9 P 200 20- 50 x Yos Pl-q-p - P-g-pl - A - A A - -
50 st 20 4 X Yes Pl-gq-m - Q-p - A - A - - -
51 No + 80 + b X No? - - - Q-pl-m A - A - - -
52 Do 2000 200 P Yes? Q-pl-p - P-q - - - A A c -
53 Do 400? 1007 P No - - - Q-pl-p - - A A - -
5 St 60 20 - X Yes Pl-g-p - P<q Q-2-b W,FC - A A - -
55 Fo 100 8 x No - - - Q-pl-p A - A A - -
Blake 56 Oc 130 70 P Yo Q-m-pl Puq-pl Q-p - W,I W W 1,c 1,0 -
57 P 750 50 X Yes Pl-g-p-m -q-m Q - A - w,I I - -
58 No 140 20 x No - - - Q-pl-p A - A A - -
59 Do 10 1 +P No - - . - Q-pl - - - - - -
Do 40 2 P Yes M-q-pl Pl-g-p Q -. W,I - - - - -
61 Do 10 2 +X No - - - Q-pl-p A - - - - -
Welch 62 Oc 320 85 X Yes Pl-q-p agiip-pl-q P-q-m-cl - A - A A 17 -
- - - - - - P-q-pl - - - - - - - -
63 No 8 3.5 +P No - - - . Q-pl-m - - A - - -
64 Do 500 10- 50 X 2Tes Q-m-pl - Q-pl-p - A - A c - -
65 P 250 20- 60 X Yes Q-p~pl-m P—q Q - ‘w,C - W Ww,I W -
66 No 200 15- 20 P +Yes Q-pl-p - Q - - ? W W - -
67 Do 207 3 X No - - - Q-pl - - - - - -
68 Do 10 ? x No - - - Plq - - - - - -
69 Do 850 250 P? Yes Pl-g-p - P-q-pl - A - A A A Lepidolite
K] Do 250 15 P No - - - Pl-g-p A - A A S - -
3 Do 360 25 P No - - - - rc - - - - -
(¢ Do 10 3 x No - - - Q-pl-p A - - - - -
76 Do 50 3 P No - - - P-pl-q A - - - - -
i Do 170 3- 15 P No - - - P-plq A - A A - -
78 Do 105 & P #Yes Q-m-pl - P-pl—q - c - - - - -
9 Do 2.5 1 P No - - - Q-m-pl - - - - - -
80 Do 20 1 P No - - - Q-pl - - - - - -
81 Do 60 1 P Mo - - - Q-pl - - - - - -
82 Do 280 12 P +Yes Plq-p - Q-pl-p - A - A A w? -
83 P 60 15 X No - - - P-g-pl-m A A A A A. -
84 Do 120 45 I No .- - - Pl-g-p - - - - - -
85 Do 120 45 X Yes Pl-q-p Pl-q-p-a P—q - - - I A - -
86 Do 250 80 X Yes Pl-q-p Pl-q-p-m P-q - - - I A - -
87 No 40 20 X No - - - P-pl-q - - A A - -
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