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NEW HAMPSHIRE
MINERALS and MINES

INTRODUCTION

Among its natural assets New Hampshire includes a rich mineral
heritage. Our mineral array is extensive, including many types of
present or past economic importance. At one time iron, gold, silver,
copper, and lead, were eagerly sought for and mined. Today our
production is largely nonmetallic minerals, such as sand and gravel,
feldspar, stone, and clay.

In addition to minerals of commercial value, New Hampshire
contains many which hold the interest of students of mineralogy and
mineral collectors. Each year our knowledge of the state’s mineral
store increases, and this report might well be considered a report of
progress of mineralogical investigations. A somewhat similar com-
pilation which was published by Hawes (103)* in 1878 listed 95
species. The 1941 edition of this report contained nearly twice that
number. This report contains nearly 250 minerals, including varieties.

The purpose of this report is to present a review of New Hamp-
shire minerals as to type, distribution, and use, of both economic and
general interest. The information has been drawn largely from pub-
lished data, data in the files of the New Hampshire State Planning
and Development Commission (98, 133), and to a more limited ex-
tent from the authors’ data. Those desiring more information about
minerals in general, or about New Hampshire minerals, than that
presented here, may find the references in the bibliography helpful.

To those who have additional mineral information, the writers
request that such material be forwarded to the New Hampshire State
Planning and Development Commission so that an up-to-date file ol
data may be available to all.

In the revision the authors have attempted to follow the general
outline of the 1941 report which was prepared under the guidance
and supervision of Dr. George W. White, formerly of the Geology
Department, University of New Hampshire and Dr. Harold M. Ban-
nerman, formerly of the Department of Geology, Dartmouth College.

T. R. Meyers
Glenn W. Stewart

*Numbers in parentheses refer to numbered references in Bibliography.
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e NEW HAMPSHIRE MINERALS
" p:;;[z?l.?:a:asP;:CLes listed below are arranged in alphabetical
b epnl rﬁference. (Elerl:ain closely related minerals ha:e
cross reference 1o diect the reader 1y 1 P onere e 8
oo 1 FHee 1§ o the prope i
nul;:;zseda:feilaélclzefl' Numbers enclosed irI: pljarlt;ngt;‘lc:::leps. xffl i
es listed under Bibliography T

:CMITE (See under Pyroxene Group)

Agifg SEZ&TI:E EDSSUARTZ (See.un(ler Quartz)

ADUL (See under Amphibole Group)

AEGIRITF: (See und.er Orthoclase, Feldspar Group)
(See Acmite, Pyroxene Group)

AEGIRINAUGITE (See under Pyroxene Grou

ALBITE (See under Feldspar Group) P

ALLANITE (See under Epidote Group)

:iﬁ;iDITE (See under Garnet Group)

AMAZ(;)I]\T)SI;I:E-I‘\SII;ES(gARTITE (See under Garnet Group)

T Lifi;:lgi: Feldspar Group, Potash Division)

Ambl)’gOnite i § .

. ound in small : 3

cline in n: . . mall amounts with albite : :

Y Strj;gl\:cl\e(ll:;s(cuttlng triphylite at the Parker Mou:tr;?nnrg-cm-
p ’ ), p. 815-816). It has b 5 . ine,

ering mine, W : . as been identified at th ick-

steaf Valpole, and may be associated with spodu € (.:hlck

U (see spodumene under Pyroxene Group) P menesn Ak
se or Imbor . ) ) .

New T ,i:}f:?if_zn;e. ?.\Jo deposits of commercial size are known i

pshire, but if large supplies were developed, they mighnt 11:2

a source of lithi ;
2 ; ‘ ium whose compounds are used in th 1
hemical industries. " fhe ceramic and

AMESITE (See under Chlorite Group)
AMETHYST (See under Quartz)

“CDI'.I!PDSIIIODS of era ay €n large rom ache, L., rman, H., an r el,

; min Is have been tak la 1y f Palach C., Be n, H d Frond 1

C., Dana’s System of ‘Hmfrafog v, Vols. I an I Hurlburt, C ana’s Manual o,
' SJ B 1 . D. 5 f

ericmfog;\ and Dana war exibook o, tneralogy, Fourt éd lon, revi Y -
]
Ed d A Textbook !J‘f!f £y, Fourth 1t b
3 sed wil

¥
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AMPHIBOLE GROUP
This complex group of silicates is widely and abundantly repre-
sented in the state. Many species have been identified. Each is con-

sidered in alphabetical order below:
ACTINOLITE, Ca, (Mg,Fe),5i,0,, (OH),

The middle grade metamorphic zone of the Fitch formation,
Littleton-Moosilauke quadrangles, may contain up to 50 per
cent or more of this mineral (Billings, 50, p. 485-586). It is also
reported in the Keene-Brattleboro, Lovewell Mtn. (Marlow Hill),
Monadnock, Mt. Cube, Mt. Pawtuckaway, Mt Washington,
Plymouth, Sunapee, and Wolfeboro quadrangles. Hawes notes

its presence in Unity (103, p. 60).
Use or Importance: A rock-forming mineral.

ANTHOPHYLLITE, (MgFe).5i,0,, (OH).
A brown fibrous type of anthophyllite has been identified
in the talcose rocks at Richmond (103, p. 60). It has also been

identified in the Ammonoosuc volcanics in Alstead and at Ore

Hill, Warren.
Use or Importance: The fibrous type
no commercial deposits are known in New Hampshire.

is used as a type of asbestos:

BARKEVIKITE, Na,Fe Al (OH),Si;0,,
Barkevikite is identified as phenocrysts and groundmass ma-

terial in the camptonite of the Littleton-Moosilauke quadrangles

by Billings (50, p. 514).

Use or Importance: It is of interest as an uncommon mineral.

CROCIDOLITE, Na,Fe"Fe,”Si,0., (OH)
Crocidolite is a blue asbestiform variety of riebeckite. Millard

Chandler (personal communication) found specimens near the

top of Hurricane Mountain, Conway. The crocidolite is asso-
ciated with actinolite, hornblende and adularia.

Use or Importance: When found in large quantities it is mined
for uses similar to the chrysolite asbestos of Quebec.

HASTINGSITE, Ca,NaMg,AlSi, 0., (OH,F),
This is not a common mineral, However, it is a characteristic

White Mountain plutonic series, occasionally making

one in the
identified by

up 10 per cent or more of the rock. It has been
Billings in the North Conway quadrangle (47, p. 86-125) and

7




by Billings a S ;
12) (206,5;- I’(‘)‘éo\;\fol;hams in the Franconia quadrangle (4
ingsite-riebeckite -gra:')t' " lil i Fexcy areag ien 51?1’ %
4 1ite and to a limi 3 ast-
P- 42!). Chapman a raa imited extent in i ]
nd Willia e syenite (72
North Cony . ams give an analysis of ¢
present in tL‘LY!illl;terlal (71, p. 512) and inzficafe i;meeof the
table: 1).:0uinn & any quartz syenite of the Belkna e
comrse ynite ;s shown’ that it is quite abundant iIr)1 all;ea ol
Tavis BLadEd h:Srtl_ n?phelme-sodalite syenite of Red H:Ile 0;“_?1-
ingsite, 2x6 centi : » while
bole pegmatit ntmeters, 1s preSCI'l[i :
et ) f;th lé- of the area. Needlelike grains arn the AP
€ Garland Peak syenite (167, p. 383.380), Periking

D.sg o7 j?npo? tﬂnt:e. ]t. 1 Of Interest as an unu d IOCk-fOI]lllIl
S L S S

HORNBLENDE
i » CazNa (M Fe” At Iy o
This common mineral is EE rat)flcgi.&i;f;‘l ,T1),81,0,, (O,0H),

in the st espread distribution

ate. It is present, often i :
many of our i » often in considerable ab ;
mittie andul:i rineouds rocks, and in metamorphic r‘:}:ﬁ:ncﬁ lm
£0 st i st%a] grade types. Hawes describes the findin Of -
iy 4 Mo)llllt st:n the towns of Lisbon, Warren Exeteg (I)—I ne
P6is, Rid Hi?ln dci):&?(:gth (103, P 60). The amph,iboliter;t Lz:)nn{;‘
blend » contains up to 74
= 37863{’;338[?:&' sotlne of which are up to 2 inchpeirirfelm Ofl hors-
' 3 . 15 also abundant i 3 engt (16?;
ton-Moosi n the amphiboli 2
chemi:;m;aul;e .quadrangles (50) and inIL;n?;ltesl(;)lf o
rangle is ?:efli of hornblende from syenite of [I(le I;ep' =5
This mimﬁal . ﬂifOCl'];aPrsan and Williams (71, p 5];631'\151“&5‘1‘
& abu * 1 : ’ 0. L
p. 180). ndant in the Cherry Mountain stock (7:3
Use or Importance: Important

Tse as a common rock-forming min

R1—1}51113;’3(i"..SKITl"E},1 Na,Fe,Fe” $i,0,, (OH) i
a 1 i
- Howeve::otitet; amphibole that is generally considered to b ..
White Mouma;i ]S one of the minerals characteristic fo :
i o » n plutonic series and has been noted i oF ‘thie |
- suc ;s the riebeckite granite of the Ns hln several |
No. 7). ItY h‘i‘:ab;::gflzi gl_, p- 505; Chemical A:mf;tsz's (igon;?
. as nd in th - Ak =
liams and Billings (206, p. 102556) Franconia quadrangle by Wil- |

Use or I
mportance:
formi P ce: Important only as a rather
ing mineral. er uncommon rock-

TREMOLITE, Ca,Mg,8i,0,. (OH).
This species of amphibole has been described as abundant

in Bedford, Gilmanton and Warren. The asbestos variety has
been found in thin sheets at Franconia and Mount Monadnock.
A dark fibrous variety was noted at Lebanon (103, p. 61).

Use or Importance: The fibrous variety comprises one type of
asbestos. No deposit of commercial importance has been opened

in New Hampshire.

ANALCIME, NaAlSi,0,H.O
This species of zeolite has been observed as microscopic crystals

in small cavities of the augite porphyry at Campton Falls (103, p. 112).
Use or Importance: A common zeolite which is of no commercial im-

portance.

ANATASE (Octahedrite), TiO,
This tetragonal form of titanium dioxide has been found by

Gillson in druses of the North Conway granite. It is present as minute

crystals, probably always pseudomorphic after ilmenite (99, p. 312).

Use or Importance: It is of no commercial value.

ANDALUSITE, AlLSiO;
This mineral is frequent
some of the schists of the stat
granite of the North Conway area,
andalusite-bearing schist during the in
85). In a number of areas slender crystals u

m are they more than one-half inch acr
d are Charlestown, Troy, Roch-

ly found in highly aluminous layers in
e. It was noted also in the Chatham
presumably derived from an
trusion of the granite (47, p-
p to 8 inches in length are
common. Seldo oss. Some of
the towns in which it has been note
ester, Farmington, and Andover (103, p. 105). Andalusite is con-
spicuous in places in the towns of Pittsfield, Strafford, Barnstead
iety chiastolite with its characteristic “cross” is

and Epsom. The varl :
present at Mount Washington, Walpole, Albany, Alstead, Langdon,

Rye (103, p. 105), and Rochester (125, p. 173).
Use or Importance: It is occasionally used as a gem stone. I[ts most
important use, however, is in the ceramic industry to produce spark

plug cores and high-grade laboratory porcelain.
ANDESINE (See under Feldspar Group)
ANDRADITE (See under Garnet Group)



bon, and Lyman. Here it occur,
yellow rhombohedra] crystals

cality Billings noted Pink to light brown

constituent of the metamorphosed dikes and sills (50, p. 512).

ANORTHITE (See under Feldspar Group)

ANORTHOCLASE (See under Microline, Feldspar Group)
ANTHOPHYLLITE (See under Amphibole Group)

APATITE GROUP

group occur in minute amounts in
oscopic crystals or grains, In pegmatites, irregu-
als up to an inch or more in length are common,
ally a moderately dark, mottled green. Hawes notes

loreland molybdenite deposits, blue
and green crystals at Grafton, and fine crystals in the white limestone
at Piermont (103, p. 122).

Microscopic grains of ap
mineral in granites and some o

Minerals of this
rocks, usually as micr
lar masses or cryst
The color is gener

all of our

atite occur commonly as an
f the metamorphic rocks.
FLUORAPATITE, Ca, (PO,),F
Fluorapatite is undoubted
New Hampshire, Stewart descr

this type at Center Strafford, These small, short pPrismatic,

pale
blue to colorless crystals from Center Strafford fluoresce to a
strong light orange under ultraviolet light from a mercury vapor
lamp (193). It is common in the druses of the North Conway
granite. Some rare crystals were of gem quality (99, p. 312).

accessory

ly the predominating variety in
ibes an Interesting occurrence of

FRANCOLITE
Francolite is a carbonate
amounts of carbon dioxide. A

140) it has been identified at the Smith mine, Newport,
MANGANAPATITE, (Ca,Mn). (PO,)F

This variety is identified by Switzer (196, p- 815) at the Par-
ker Mountain mica mine near Center Strafford. It occurs as dark

10

apatite that contains considerable
ccording to Seaman (183, p. 187-

s as honey-
(103, p. 180). In this same general lo-

ankerite as an abundant

( z
: ANKERITE, CaCoO, (Mg,Fe,Mn)COn
' Hawes describes the mineral as characteristic of the auriferous
‘quartz veins in Littleton, Lis

T R T

T A,

L o N TR 1 T

s g

T

e T DT,

n ue
I 1 an e{l a 4. 5 e O on are Dpaq
en hrlnlSSE,lSSCIm

gl‘een, Eranspa y

brown crystals.

, 3Ca, (PO,),Ca0 ‘ by Ban
VOEhI:ICKERIIT'};EIber 03E tht; apatite group is reported DY
This rare

; fton, where
les mine, Gra ,
ent at the Rugg : d is light
8, p. 3) as pres . atite and is lig
e (simli)rna)tely intergrown with fluorap
it occurs
in color. is group ar
e 1' Importance: The members OE-[hlsl% dep osits of high con-
ok hosphate in our soils. Occasionally F st Nasuch:con
Ier.,
mauze Pl used in the manufacture of ferti i o
ion are . mpshire.
centfatld deposit has been noted in New Hamg
trate

e the source of

cen

GENTITE, Ag,S _
AR This is reported as found in Corn

i s
galena is more or less argenuferou,

; nd
. - i in the galena. ) : not been fou
e 1RClUS1;)nS It is an ore of silver, but it has

ance.
Use or Impor

the silver
ine in New Hampshire. It probably was
le to m
profitab

mineral of our old silver mines.

ish (103, p. 27). As all of ot;
it is undoubtedly present

i ine in
A e Als been noted in Haverhill and at the tin m
Arsenic has

: k-blue
. in layers in a dar
At both localities it was present In ‘2’“ :iti (103, p- 25).
J"’-":kson’- associated with pyrite and arsen p}’hen resent in large
mica schist, at It is a source of arsenic W P
. nee: ‘
Use or Importa

amounts.
el e - he
E, FeAsS o -hists along t
ARSEN-OPY'RI;EI is common in the quartzites and,-nsqtterial, occasiohs
Thls., 1‘111%6 lley, usually as granular or ‘col'n.])aCt b‘een observed in
i hZl ezl’ crystals. Towns in which it h:; rerhill, Lebanon,
i as,'“l;elu-s al;unts are Jackson, Francestowl'hd f:;to'ﬂ I,t occurs in
appreciable amoun Lyman, Middleton, an ' In ar-
Lisbon, Lyman, . d Raymond.
Weare, Groton, Alexandria an .

. yport, Groton, Al ilver, or nickel are
pegmatites fatmN; “nimber of areas traces of SOld’ﬁS:ltvi;co gnized from
senopyrite iro It-bearing variety, was nr 11, pt

ite, the cobalt- ) ia (110, Vol. III, pt.
prser = ffl?;.d material gathered in Franconia (
well-crysta

. 68). ' "
‘I’!J’sfor I?:rtportance: It is an ore of arsenic .
S (See Anthophyllite, Crocidolite and Tremo
O .
ASB:JEXSn—fphibole Group, and Serpentine).
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ASTROPHY : {
Billings I&;{:Eigés (?ha_,ca),: S e g ety

: 1s mineral as bei i .
el eing persistently pr i
o Conl:\].jlts,l about 1 per cent, in the riebeckite gr?;nli)tl:sertl't e
e ay quadrangle (47, p. 117). R. Chapma ey o
U. s of the Percy area (72, p. 4). pitin notes 1t in the

se or Importance: It is a rare rock-forming mineral
AUGAELITE, AlL,(PO,)(OH),
Augelite, i y
s I‘Ed{ g ath:agc Ehzspp?te o.f aluminum, has been found in
e Tk . F. :1111[1 mine at Newport and m i i
goed (Igf }I;alirég;) cimne- at North Groton. At the S?r:ftlﬁalmc'm-
, P 7 escribes “transp: e
. : ‘ parent, pal ari
arzst;llgbzzsgc(liated with lazulite, albite Izmd qulartze aquar;nl;irlne-blue
; e, c .
e nnga:}gcftci)grly f(;rm}::d. Tiny blue inclusions ca: E;Y::;Ir:
‘ Z n and the color of i

grcerlon . or of the mineral a g i
S ;ibf;“.fn;ted particles of lazulite.” At the PaIv:e1'1‘11¢§>)I::::1ien[‘l'Y :
piner: emb.e(llfi dot_h as anhedral colorless masses up to I cenltl? Lhe‘
s o S[e Hm a granular matrix of quartz, siderite ancllmfeizl]
rete q(uanznaSidcr}.'stals associated with whitlockite b’raziliant;te-

i 3 erite, and apatite i itie ,
Sy patite in drusy cavities.” (S
ting Iish ; ) Due to a pseudo-rhombohedral habit, au 1'( s dis
o guished from whitlockite only with difficult RS
se or Importance: None is known. "

AUGITE (See under Pyroxene Group)
A :
UGITE-DIOPSIDE (See under Pyroxene Group)

AU]:IFIIF'ITF;, Ca (UO,), (PO,),.10-12H,0
15 pi /is ani 3
i ’l}n:le y'el'lm\ l:‘:[‘l, uranium-bearing mineral is present in s
e musc‘ov.[ mica .n?me.-; as small, thin scales or flakes on ['[l:lmlm3
e mlle.ctiieel.yl:slillxr](ll;al plates are seldom over 2 mi][imeterseacig:sr
€y olten cover extensi g ,
o Thass ek ofte _extensive fracture surfaces.
iig;;t e s;z:g;;ltm-x;qlet radiation the mineral glows a Sbri‘iYil;T:z
£ . 4 ampsnire specimens W i
e g ecim ere first found in the mi
;{witzer (lgsic:osrld; (103, p. 126). Since then it has been identigegnlfa
S an(,i b Me) atl [}:le Parker Mountain Mica mine near Centez
et yabungg;;ltm_ (14‘]1, p- 578) in the French mine, Alstead
g In places at tl 1 -
e ) . p 1e Ruggles m
e e has been identified also in the towns o?gAl i vt
by exandria, Groton
Use or Importar i
1ce: It is of no commerci
: : ercial v i i
but is of interest to mineral collectors FEITRILE RN
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AZURITE, Cu, (CO,), (OH).
Hawes describes this deep blue mineral with its common asso-

ciate, malachite, at Franconia (103, p. 131). Hitchcock observed it in
the old copper mines of Littleton, Monroe, Lyman, and Bath (110,
Vol. 111, pt. V, p. 87-56).

Use or Importance: In some areas az
New Hampshire material has not beer

urite is an ore of copper. The
) found in commercial quan-

tities.
BARITE, BaSO,

Barite is found in bunches in the specular hematite on Cross
Hill, Piermont (103, p. 126) and noted in the fluorite deposits of

Westmoreland by Bannerman and Stoiber (36, p- 6).
Use or Importance: Used mainly as a filler in rubber, paper, etc.; it
has not been found in commercial quantities in New Hampshire.

BARKEVIKITE (See under Amphibole Group)

BERAUNITE, Fe"Fe,” (PO,), (OH)_.,.SHEO
Beraunite occurs at the Palermo mine at North Groton as an

alteration product of triphylite. It is most commonly found as radiated
foliated globules and crusts or as radial-Aibrous aggregates; also as
discoidal concretions with coarse fibrous structure. It has a vitreous
luster and is usually reddish brown to dark hyacinth red or blood
red. The fibrous beraunite at the Palermo mine is green. (Palache,

97, Vol. 11, p. 959-960).
Use or Importance: None is known.

BERTRANDITE, H,Be,S5i,0,
Bertrandite, a hydrated silicate of beryllium, ha

at the Smith mine, Raymond, and at Beryl Mountain near West An-
dover. It occurs in small tabular or prismatic crystals and is colorless
to pale yellow. Bertrandite is commonly associated with beryl and
occurs in cavities formerly occupied by beryl crystals. At Beryl Moun-
tain, Andover, bertrandite occurs as pseudomorphs after beryl and
as individual crystals (Seaman, 180, p. 608-609).

Use or Importance: None is known.

s been identified

BERYL, Be,ALS1,0;4
Beryl is common in

the state. Crystals up to a
ave generally fractured and ma

the feldspar and mica-producing areas of
foot across are not unusual. The large ones
y contain numerous inclusions of

13



other minerals. The i

. color is usuall i .
gOldg Eld white beryl have been [ouyn!l)hmh or yellowish green, bui

olde :
pecimens I:vh(ilc L&hﬁ.v :933310) and .I-‘Ilint (83, p. 21-22) describe large
The diameter of th quarried at Beryl Mountain, A

4 e largest is 36 inches R cwort,
t : ‘ clies. A M i 0 -
q(:::;rl{:iysiillum;jvemd at this locality, but did} ngh:;ligsi:l?d 8
exposé;]_ . 13;56 ;inal;egovidl\by mineral collectors. All of tI:Zn:)e[:;?

eryl Mountain, A :
the lat » Acworth, wa 7
expose;c‘; }()iart ?f World War II. In 1952, four lz\:r;r:en::lrnefl ldmmg
e min] isumated to contain about 10 tons of ber lysta;were
; a
i o 35&]3‘ ;s;egd. One of the crystals was 5 by 1.5yb}' 1t5ef05'
pnother 53 by 25 by 2.5 feet, a third, 3.3 by 4.5 by 3.4 feet, the lar o
iy ely 6 feet long and about 2 feet in di » gest
g Agreen beryl crystals have been collected in Ossipee ameter. Some
quamarine and golden b .. z

Me il : . beryl varieties have b
tong:z;l;l;n msghe Gilsum area (144 p. 175) and by LZi?alzzgqrteg )

, P 5 : i .
found in It)hes s l53). (.Ef:m qual.nzyr material of both varieties h:s bzaf
e e OC&h[l.ES. A limited amount of gem qualit -
AC as been qbtamed near Center Strafford andcl Al1 i
are AC‘\"O‘;[II]IS 1(1;1a whlch‘bEI‘Yl has been noted by Hawes (I{J'ESX a;dlgﬁai

» Canaan, Wilmot, Springfield, Dan » P-
’ ) bury, Rumney, Chat-

( -

s — beryllonite, albite, brazilianite, in composite
twinned amblygonite crystals, tiny
of apatite and siderite.”

small solution cavitie
growths as well as single crystals,
colorless and purple hexagonal prisms

(Mrose, 153, p. 932).
Use or Importance: None is known.

BIOTITE (See under Mica Group)
BISMUTH, Bi
Native bismuth is reported from Sunapee

bury (110, Vol. I1L, pt. V, p- 68).
Use or Importance: It is used largel
melting-point alloys. There is no production in N

Mountain, near New-

y in medical preparations and low
ew Hampshire.

BISMUTHINITE, Bi.S,
Bismuthinite is a rare mineral which occurs in scheelite-bearing

2 veins at Holts Ledge, Lyme. It resembles stibnite (Sb,S;) and
is commonly massive with a foliated or fibrous texture. Crystals are
usually acicular and striated. The mineral was reported originally by
Flint (field notes for the N. H. State Planning & Development Com-
mission), and is associated with scheelite, molybdenite and powellite.

Use or Importance: An ore of bismuth.

qu art

BOG IRON (See under Limonite)

ham, Cam
m, pton, New Ipswich 11i
Millsfield, Groton and ‘.-V[;rren S R, et Loy
Morganite is the nam i
e for pink beryl
e B : 12 eryl. It has been re
2 he 'hdnc'ller mine, Raymond. White beryl has b EPOT““—'d Ve
Ug t Ball mine, Rumney. SR ik
se or Importance: i
el Ham]i)sc;:i::::e.gliaeslt quaAllty beryl has long been sought in the
w I 1tes. At present b i i
b il : I eryl is an import
OXizie l;:m “Ihfch is USfed chiefly as an alloy with cop iorr Z;Sm C;rf-' o
i me:;s]ec. In ceramic, refractory and abrasive produf:ts lPuizybIIUIn
1s used in the plutonium atomic energy plant:; Since ;:(3112'

New Hampshi
I sl.ure has produced more than 250 tons of b
reserves are limited. Ryl Bk

BOG MANGANESE (See under Psilomelane)

BORNITE, Cu,FeS,
This ore of copper is found in lim

the metal-bearing deposits of the state.
mens have been found in the copper deposits of Dalton, and noted its

association with chalcopyrite in Littleton and with chalcopyrite and
cassiterite in Jackson (103, p. 29). Larrabee (133, p. 83-84) reports
its presence in the Mascot lead mine, Gorham, and in the Shelburne
lead mine. Emmons (81) states that bornite is present in varying
amounts at the Milan mine. Small amounts of bornite were noted at
the Westmoreland fluorite deposits by Bannerman (40, p. 4).

Use or Importance: It is an ore of copper, but no deposits of com-
mercial value are known in New Hampshire.

ited amounts in a number of
Hawes states that large speci-

BERYLLONITE, NaBe (PO,)
Beryllonite is a :
a phosphate of sodium : i
o onite . m and beryllium i
s ]ust:r 9':::(1;}1. mmle, lNewport. Beryllonite has ayvitrem::htl(:hb:'?-
ter 1s colorless to snow-whit %
(monoclinic) are tabular to short prisman'ceaz; Ezi ﬁgg;‘i (?I‘Yﬁ;]lls
€d ortho-

rhombic pseu
oy ,I : dosymmetry. The pegmatite at the Smith mj i
ary hydrothermal minerals g i

BRAZILIANITE, NaAl, (PO,), (OH),
The second known occurrence of brazilianite, a basic phosphate

of aluminum and sodium, was discovered at the Palermo mine, North
Groton. Brazilianite occurs also at the Smith mine, Newport. Some

which occur as drusy crystals in
15
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alétmo mine are as much as one inch long but
ch:-‘The color is pale yellow to chartreuse
ociated with whitlockite, apatite, and quartz,
vities as an alteration product of triphylite.
erg, 93, p. 135-141).

None is known.

orhombic form of titanium dioxide has been found by
. 312) in druses of the North Conway granite. It is

j minute crystals, probably always pseudomorphic after
-as in the case of anatase.

iportance: It is of no commercial Importance.

.!-IRSTONE (See under Quartz)
‘BYTOWNITE (See under Feldspar Group)

CACOXENITE, Fe, (PO,), (OH),.-12H,0

Holden believes that the finely fibrous yellow mineral he found
in a pegmatite at Deering associated with dufrenite, is cacoxenite,
despite the fact that the indices are somewhat higher
lished figures for this mineral (115, p. 206-207).
Use or Importance: It is of no commercial value.

CALCITE, CaCo,

This mineral predominates in limestone and marble. High grade
limestone deposits are unknown in New Hampshire. Some old lime-
stone quarries are noted by Hadley and Chapman in Orford (101,
P- 23). Other towns where calcite has been found are Haverhill, Little-
ton, and Meredith. Hawes states that good crystals have been found
in Ambherst, Surry, and Warren. The variety argentine, with silver
luster, was found at the old iron mine at Lisbon (103, p. 127). Clear
amber and translucent white cleavable masses have been collected in
the calcite veins in Rand’s Quarry, Portsmouth, Small amounts of
'. secondary calcite are present in many of our igneous rocks. An in-
i teresting occurrence is the presence of snow-white calcite amygdules
in some of the basic dikes of Portsmouth, Newcastle and Rye. Ban-

nerman (40, p. 4) noted the occurrence of calcite at the Westmore-
land fluorite mines.

than in pub-

Use or Importance: Calcite is used in large amounts in the manu-
tacturing of lime and Portland Cement.
material in limestones and marbles which
ornamental purposes.

It is the predominating
are used for building and
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ounts of rock wool are being 1‘;sed
ldings. Some of the impure 11}11e-
high in silica and alumina,

In recent years increasing amc
in insulating New Hampshire bui .
stones of the western part of the state,

d T d n c € thas ateri
COul Obabl be used 1 t.ll Hl.allufal' tar ()i ll.]. materia

E, S$nO, ‘ ' ——

CAS?I{EEE'Is;I‘tin dep.osits found in the United States ‘weret }flelsrc:i\ne;ral

" reins, bearing
i f Tackson about 1840. Four veins, b ! s
5 t'ltzril;:wzrz d-l-scribed by C. T. ]ackson: The mcles.i1 ioil;?zho (12131
‘3355;1 vei,ns was 8 inches and the usual width was unde mig s
o tl?;i)-l‘}(}) Small amounts have been found in LyrcrlleLé e,u s
P'd StraﬂEolrd (196, p. 817). According to Weeks :;n foignd 3
a::nal communication) small cassiterite crystals have been
5 : ; |
southwest flanks of Grant’s Peak, Ossipee. . et source of i
Use or Importance: Cassiterite is the most 1mpo ] e
Affh ugh the New Hampshire deposits seem 100 eafnthiS ot

; 1gvalue the possibility of finding a deposit o

mercia A
mineral should not be overlooked.

Slll?.lll amounts lla\ beell ].(l n & 1 1 (8] It}e]'h arin min-
e (& tlh d. n he C p € g

! ite 1 iated with chalcopyrite
i Orford. The chalcocite 1s associ _ >
eraci deﬁiiﬁ?tgf (1(;8 p. 30). Emmons (81) has found a little chalcoct
and ma , P-
Milan mine. o .
i;stehir Ilmportance: Chalcocite 15 an ore of c;)l?I}er. I
found in commercial quantities in New Hampshire.

t has not been

E, CuFesS, N C ew
GHA’IE‘ISOIIiI;iE“mt ore ol copper was diligently sought in Ne
15 d

5 i rospects
H hire during the 19th century. Numerous mines and prosp
ampsh _ _ .
were Iz)penfrcl, but none 1s operimug‘tpd.ty:
Chalcopyrite has been 1(%{:1111[1»31;1I 111?50u TG e e
R ackson, Lyman, Lyme, a(.1 ; . . L
Hﬂ"EThlIljl, ig;cﬂ'\’arreny\f\?estmoreland, Littleton, Pu;t\s;l:mrg?,JT 56)y
rne, Unity, Warren, i
kl)";ainﬁeld, and Orford (103, p. 3‘%; 1k110, \;a:lt. ilnllll;oli-tam ére 5 L.
ite is the m
ortance: Chalcopyrite 1s t S
o Iﬁﬁfertunalely, though some has b(?en pljoduced mcemrafzion
e been found in deposits of sufficient size or ccnl s
i hIfIS noIEIampshire to compete with the present large-scale p
in New

tion of other areas.

Bath, Berlin, Franconia,

CHIASTOLITE (See under Andalusite)
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CHLOROPAL, H,Fe,si,0,

in druses of the North Co
Use or Importance: It is

CHLORITE GROUP

A number of chlorite species have been recognized in New
Hampshire. Our knowledge of the group is not complete, and many
writers have used the group name only. Members of the group are
widely distributed, often in considerable abundance, in many low-
grade metamorphic rocks and altered igneous rocks. A general for-
mula for chlorite is (Mg,Fe), (ALFe™),8i,0,, (OH),.
AMESITE, Mg,Al, (OH),Si,Al,0,,
This chlorite species has been

identified by C. Chapman in
the kyanite schists of Plainfield (61,

p- 171-172).
DIABANITE, H,, (Fe,Mg),,Al,Si,0,.

Billings found this rather rare chlorite to be abundant in
the metamorphosed basic dikes and sills of the Littleton-Moosi-
lauke quadrangle (50, p. 512).

PENNINITE, H, (Mg, Fe),ALSi,O,,
This type is

present in the Post Pond member of the Orford-
ville formation,

Mascoma quadrangle, particularly north of Glea-
son Cemetery (61, p. 171-172). It is abundant also near Sawyers
Station, Dover,

PROCHLORITE; H,Mg,si,0,H,Mg,ALSiO,

A fairly common type of chlorite, probably present in the
Litel

eton and Orfordville schists (61, p. 172). It is abundant in
the contact zone flankin

g the diabase dikes along the Carriage
Road, Mt. Washington (103, p. 119). Worm-like books of this
mineral have been found

by Gillson in the druses of the North
Conway granite (99 p. 313).

STRIGOVITE, H,Fe, (ALFe),Si,0,,
This chlorite, a quite rare type, has been found in druses
and clefts of the North Conway granite by Gillson (99, p. 313).
Use or Importance: The chlorites are important as rock-forming
minerals,

Nontronite, a variety of chloropal occurs as a light yellow powder
nway granite (99, p. 312).
of no commercial value.
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CHLOROPHYLLITE, (See under Cordierite)

- i il i blin (103, p- 44).
SR s t h"lb' been found in the soil in Du )lnm( P
e 31“°“f1. I(t is an ore of chromium, but n
se or Importance: : : c
immercial quantities in New Hampshire

R . ich cuts through
CHRYSOBLRYILI' Be];le:r(l)}ound in a narrow vein which cuts t
Chrysoberyl has ; g 449, st
}'{[ at Orange Summit (103, p- 44) found in a pegmatite
thie graniie ‘11 wish-green, transparent p}ute& ny, Wilmot, have
Pale Yeetomine of the Wasau Abrasives Compa (%8 p. 10) Teports
in the garn N hrysoberyl. Bannerman » P e
: i as ordinary chrys : iinerals at t
been 1denuﬁe&i1:st3bulzlr crystals as one of . llflnl:is:beryl has been
dull moss gr ‘ellow to apple-green ¢ res (753
ine, Grafton. Yellow v W eld, by Chayes (75
F{ugg‘les m-l the Weeks feldspar quarry, W el 1 or}CmbeddCd in
ldentlﬁedzdtl s found coating or cutting beryl,
$20-322), It was . ; als. X
Ee-l(fspal‘ di)recﬂY in contact \\rltl? beryl ;r:/izlw of chrysoberyl described
; . The ordinary v Cavieties are used as gem
Lse: By Impmmc?::;‘imercial value., Some varieties are us
above hi.ls no
stones.

CHRYSOLITE (See under Olivine Group)

CLARKEITE (See under Gummite)

CLEAVELANDITE (See under Feldspar Group)
L £

CLINOZOISITE (See under Epidote Group)

COLUMBITE, (Fe,l\"lﬂ) (?::;Ell])gg;‘ldin;u‘ily containing “l}],)l]::;“zt
TR, fpcher Fe l?:: bem; identified in several pe?ll:h(lOB, 2
amoullt;{Of ta!:;:;.'lsméoll‘mﬂ)ite in Ac.\\'ort;l*|1 ;111;3“:11;1’21?;; in Alstead
its. Hawes 2 g e R
Ifgi; Modell has Obtmmdsff;flfl;:;zj[;‘i}i(t)zer has found small.n:rl:t?:)}n
(148, p. 18). At C(?ntiils which are usually in SCCOI\lldl jg?);-ownish
BALEXeC, tabUIaSrlﬁgryl;uz;nnermun (33, p. 10) reports stubby
quartz (196, Pl-s . 11:1& Ruggles mine: Grafton. s mica or feldspar
to black cr)'%téll lumbite occurs in the [ollc?umgr e ol
Insacdislon; €9 U1E F. Smith, Alexandria; ‘\-\-eeks,i ol
mes: PatlUde.al;;::r l. M;Juntain, Andover; 51'“1_'111 afis ‘
2o, AlS[e? n the zrowns of Nottingham and O-SSIPfo;' /ing amounts
Rﬂ}'mon;h ;Ea(-zf;nce- Columbite commonly contains vary
Use or Im :
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of tantalum which i .
a ferro-alloy in tc}?e lfn :Islidfaz?leﬂy as a .metal, Coiubium f-nsed a
resisting steels. Tantalum ure of stainless and heat and corrosi .
high melting point and re I_netal» due to its good heat conduct'fjon
as a coating or lining m tSIS.tance to many chemical reagents Isl o
of spinarets used in %he a erclial. Metallic tantalum is used in,m' }l:?f:d
instruments. Both tant'ilpro uction of rayon and in makin su;-l .m%r
absorhy Jarge volirmes of( Um’and Folumbium have the C'lg' g

gases in radio and electronic tubes 2pasy e

COPPER, Native-Cu
Metallic co - s
‘ pper 1s a rare mineral i i
e ineral i
v1';;?{16;1)7112111{] amounts at the tin mine i[;n]':illi:oilmti.l()Hl\t/dlCOCk o
i . Hawes notes that d it - Pinbein s
i;ld St 8 B, endritic copper is reported from Lymgn
se or Importance: It is an ore of copper

COR_I[.);.ERITE' Mg,ALSI.O
1s mineral was k]l ®
Richmond wh own to Hawes as iolit
e . e. It we .
B (s “‘2&;1' broapstonf.: quarry was being ope1u3(1“1'_11S fgullq in
at Richmonél It R L e of this beautiful mint-rr le e
blue, but i[s‘ dicc}:crc:)u.rs in the quartz rock and mica schista Iztlsm f?lmd
. 1SM 1S Very : : color is
when the ligl ; Ty marked — one speci i
ish-violet wifl:tr_ o the direction of the v;f:rtica[ljfali:?s et Hue
; 1 ” 15
tained parallel tlt Il:asses at right angles thereto, the n: oy
ol o o the two lateral axes being n()[, ark i cc_:Iors ob-
»\bou;ti presence also in Unity and C"Oydonm(d]rogedly different.”
& 5 per S s P
i 4t dhe clorzii(;:-?t[ of cordierite is reported by “"illiaI:nsTZ)'d .
Franconi: e schist and sillimanite-cordieri R P
o nia quadrangle (206, p 1018) 1erite schist of the
onant describes small ' :
grains in Stodd mall, somewhat smoky, and sli .
unusual in th'umi‘d.',n 15.present in the local granitéhaghély‘ bhu_Sh
e ——— prociu.:tt 1{5 ol)tz‘ca!ly positive (76, p. 310-311 HA iz
Rich of cordierite, chlorophyllite, | Jo i oS
II_Tllond and Unity (103, p. 77) yitite, has been identified in
eald (104 e G
» p- 15) states th: LSR5
éiaps alom at cordierite “O : i )
Usj)m' ImgoIiOute 123 south of Island Pond in W(':li‘;lll:b el e
portance: Cordierite is sometimes used qcc, alnft011.
as a gem stone.

Ih s mineral 1s pIESEllt 1n a number Of tlle p utonic IOCkS Of tlle

Belknap Mountai

h s ;

1897). area in amounts up to 4.28 per cent (149
E) p-

ed in the abrasive industry; New Hampshire

Use or Importance: Us
found in commercial quantity.

corundum has not been

TE - DELTAITE SERIES
p. 354) notes the possible occurrence of th
among the late hydrothermal minerals at the
The associated minerals include sider-

atite and quartz crystals.

e cran-

CRANDALLI

Mrose (155,
dallite-deltaite series
Palermo mine, North Groton.
ite, beraunite, whitlockite, brazilianite, ap

Use or Importance: None is known.
CROCIDOLITE (See Amphibole Group)

«CYMATOLITE” (See under Spodumene in the Pyroxene Group)

CYRTOLITE, ZrSi0,

Cyrtolite is an alteration pr
and other rare elements. It occurs
ownish red or chocolate-col

oduct of zircon that contains urani-

um, yttrium, at the Palermo mine,
ored masses up to one

North Groton, as br
inch in diameter (Verrow 200, p. 208-211).

Use or Importance: None is known.

DANAITE (See under Arseno
1.Mn)BeSiO{.ZnS
d associated with m

pyrite)
DANALITE, 3 (Fe,Z1

It has been foun and quartz in the
¢ Bartlett (13, p- 436)-

mmercial importance.

agnetite
iron mine a
Use or Importance: It is of no co

DIABANTITE (See under Chlorite Group)

DIATOMITE
Diatomite, O diatomaceous ear

eous shells of microscopic aguatic organ

th, consists of accumulations of
isms, principall)-' diatoms

lls are composed of a hydrous or opalescent

form of silica. The deposits may form wherever there is an abundance
of these microscopic organisms, either in fresh or saline water. At
present, material is accumulating in the so-called “chalk ponds.” In
most places in New Hampshire the deposits are buried beneath beds
of peat. Borings made in a number ot peat bogs have usually revealed
beds of diatomite up to @ foot or more in thickness. The peat itsell
is seldom free from the microscopic, siliceous skeletons.

McNair (140, p- 1-9) examined deposits in Stark, Livermore,
Tamworth, Madison, Ossipee, Effingham, Orange, Danbury, Spring
field, Newbury, warner, Alstead, Richmond and Fitzwilliam.

Use or Importance: Diatomite is used as an abrasive (ingredient in

silic
and radiolaria. These she
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some soaps, silver and metal polishes) as a filter and as material in
heat and sound insulation,

DIOPSIDE (See under Pyroxene Group)

limestones in the western part of the state. Some impure gray dolomite
is noted by Hawes in Lyman and Plainfield (103, p. 130).

Use or Importance: Dolomite is of considerable Importance outside
New Hampshire for building, metallurgical and agricultural purposes,

DRAVITE (See under Tourmaline Group)

DRUFRENITE, Fe",Fe,” (PO,), (OH),.2H,0

Brown to greenish radiating fibrous layers have been identified
as dufrenite in a pegmatite at Deering (Holden, 115, p. 206). (Verrow
200, p. 208-21]) reported dufrenite and Frondel (94, p. 523) describes
radial fibrous crusts and masses of dufrenite altering from triphylite
at the Palermo mine, North Groton. The color is variable; greenish-
brown to olive green and bronze-brown to reddish-brown. At the
Fletcher mine, North Groton, coarse greenish-black, radial fibrous
masses of dufrenite occur as an alteration of triphylite (Frondel 94,
P- 523). Dufrenite also occurs at the E. E. Smith mine, Alexandria,
Use or Importance: It is of no commercial value.

EOSPHORITE-CHILD RENITE SERIES

EOSPHORITE, (Mn”,Fe"")Al (PO,) (OH),.H,0

Eosphorite, a rare, hydrated basic phosphate of aluminum with
divalent iron and manganese, was discovered by Switzer at the Parker
Mountain mine, Center Strafford, where it occurs as small pale brown,
poorly-formed crystals or triphylite or its alteration products (196,
p- 818). Eosphorite was later identified at the Palermo mine, North
Groton. The crystals have a light brown color and are associated with
other iron-manganese phosphates (Hurlburt 119, p. 799-800).

The mutual substitution of iron and manganese forms a complete
isomorphous series between eosphorite and childrenite. The identifi-
cation of childrenite in some of the New Hampshire pegmatites is
tentative.

Use or Importance: None is known.
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EPIDOTE GROUP

) | V I (8] 1 V y l’l n the state,
R p esentatives Of 1115 gl‘ up are ’\'ldel dlstl‘l lted
e

but usually in small amounts.

"=C: a,Na R”=Al,
ALLANITE, R,"R.” (8i0,), (OH) R"=Ca,Ce,La,Na R
Fe,Mn,]%e,M'g characteristic accessory mineral of the .\'\"hl-te
Alla'm[e ) aic series (71, p. 1042). It has been recogm.zec} m.
Mou?tam PIE‘O“ of these plutonic series as follows: by Blllmg;
“an a ??}l}ll:;:} (99) in the North Conway area, R.hChOai?u;e
Sg ilrr: the Percy quadrangle, and K%ngsdliy g:l.;) 1(1;8[ ; l;g)pin
i anite has been recognized by . P-
Moun?fmrsc.l Ari:inite and in granite at Man‘chesiter. b Fourrrln
e ﬁf allanite have been noted in each of tle' . pthe
'Trac'es’ in New Hampshire, but it 15 most abun‘dd“:‘:,?[, .
wm'c Mo tain plutonic series in which the ra(lxoaa?‘l }lhe
:,\:fll}cle[e'l? I;-L;:nd-‘s tlhe other plutonic ser]ies. l]?y ci?lpizl;i(:h-ﬁw
" ) S ic series is considerably more ré : j
i MU“"_““:“ _Il);“::“: ihrilgt(‘);:hu:::;rica. li)!illillgs'arld Bee;'ll
ey Slmllu.:lee ‘[']that the increase in radio:?cm‘flty in the
oy i - l:cfmtche White Mountain plutonic series s du'e p‘r::
graI%lluct(fnttllleoappearance of allanite, and secondarily, to an 1
marily

* "
crease in the amount of zircon. nor ock Eorining minerdl
Use or Importance: Allanite is a minor ro

se or :

pEC be (i({ont)lil(Ed 1)“ the trach’te Of N()Ith
IhlS 5 1€8 hdS en i

COII\ ay dll(l e]k“a}) p\ I()ullta ns areas 1 IablB 2 - S“ld“
B \’ 1 € 3y

V" ] ave €en entlﬁ d mn gl‘lt‘lss ne Pl( ICI ( J}"

amount 11 v b l(‘ € ar 11[[‘ d I ons

. = i < I‘
n C 111 g 1

€ I 5 no

bst? al lr 1p0?tﬂ?“ E t1sdmil I ro L I.OI n Nner:

3 H)
E, Ca, (ALFe), (5i0,), (OH) . ot
EP’lI"]l?Siueriai (given 13mder this species may include data

i of the group, as some

Sh‘z_‘“ld bea gi:)l: ;;'ierca?‘;lifg tmh:“.‘?:r?{fterminatigns beyond the

rroup. mv}};ich their material belongeq. o

grougt(\)v;s notes the occurrence of epidote in light-ye c;esem -

" ls at Lisbon. Some of the larger forms are p nt b

o CTYSLahZ twin and massive types. Bannerman reportss fen
;Vrilinase};idote at Ore Hill, Lisbon (37, p. 6), and moss gr

23



epidote at Ore Hill, Wa
, Warren (87, p. 7). I :

cr : . 2 ? . In Jack

wg:iz;ls. qu) to 8 mcl}es in diameter have been f(;{mdsc’g;hlmmense

. it has been identified are Bedford Gilm'm. o

ortsmouth, and Exeter (103, p. 76) ’ anton, Hanover,

C. Ch: "

formation ‘;I::garé l;l;r fsglr:ld ?P] to 20 per cent in the Orfordville
N of th ineral i

the Fitch formation (61, p. 133 113591)1111161:11 in the green bands of
Epidote has been r 26 ‘

. ’ ecognized as a common sec i

o the volcanic rocks of the White Mountair 51) Om'lary I-I”llneral

Table 2). 1 plutonic series (71,

I b [~ L L most col 1 I} €5 U! |Jle ol
J.’Se o7 nm O}I(J?zf l 15 h

e QMo
I\ , Spect epld c

ZOI_IISITE, Ca,Al, (5i0,), (OH)
awes (103, p. 77) re
. ports the presence of zoisi

o ‘ ; Zo1s1te -
przs;i:bsed, ‘deeply‘ striated crystals at \-\’es,tmorelandaSI;:s}i.1 gr?%
i at Franconia and Hanover. Bannerman (37 - 6 rS ors
misie :::e .z;t th_‘; Ore Hill mine at Warren. Smailpz;mz)ufr?z:r;:

Lte were 1dent: ed by Chapman (6 i
gneiss of the Sunapee quadran%le. L A

Use or Impor i
ortance: It is occasi ound 1
; d casionally .
mineral, ally £ as a rock-forming

«-EUCRYPTITE, LiAlSiO,
a-Eucrypti /
o é;;l:;t;tggji 115;4,‘ P: 353) occurs at the Parker Mountain
. It is mntergrown with albi in
i g with albite
als are a result of the alteration of spodumene. The ?:t(fl:rz?:\l t‘;"“;
: vth o

eucryptite and albite for
orm alm
ablerepcabiasne, ost perfect euhedral pseudomorphs

Use or Importance: None is known

FAI?F}?LDITE, Ca (j\;In,Fe) (PO“) 9H.O
“air ite is : ; o E
Biind lljvlztrli:[f rlb ‘;"?[hel Specie of the rarely recognized phosphates
S t]t is.e)‘( 96, p. 816) in the Parker Mountain mine at (]:e:tﬂ'
ciated with rhl llesin.t as pale, salmon-pink, fine-grained masses a o
recognized in SE(erCIiILOesue and triphylite. Fairfieldite has also tc)zicr:
-like aggregat : ‘

ton (Wolfe 207, p. 94-97).gg gates at the Palermo mine, North Gro-
U. - i .

se or Importance: This mineral has no commercial value

FAYALITE (See under Olivine Group)
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present time it is also the most i1
the state. Species and varieties 0
under two divisions.

FELDSPAR GROUP

The feldspar group not only is the most abundant, but at the
mportant economic mineral group in
f feldspar will be described briefly

A. POTASH (Orthoclase and microcline) DIVISION

ORTHOCLASE, KAISi,O,
Orthoclase is widely distributed in New Hampshire. It is
probably the most abundant potash feldspar in our granites and
related acidic igneous rocks which commonly contain 30 to 50
percent orthoclase. Phenocrysts of orthoclase are both conspicu-
ous and abundant in the Kinsman quartz monzonite and Mer-
edith porphyritic granite, and in places they are as much as 2
inches in length (109, Vol. 11, pt. 1L, p. 8.10; 47, p. 83; 50, p-
506-507; Chapman, 69, p- 411-414). Carlsbad twinning is common.
Mineralogical specimens are reported by Hawes at Acworth and
Grafton (103, p. 98).
Adularia, a colorless and transparent to translucent variety,
has been identified by Stewart, (198, p. 274) near Center Straf-
ford. Here small crystals were found replacing vesuvianite.
Adularia occurs also at Hurricane Mountain, Conway, according

to Millard Chandler (personal communication).

MICROCLINE, KAlSi,O,
Microcline is another type of potash feldspar and is widely
distributed in New Hampshire, particularly in the pegmatites
and some granites. Some of the phenocrysts in the Kinsman
quartz monzonite and Meredith porphyritic granite are micro-
cline.
Red-brown to pink microcline crystals up to 10 inches in di-
ameter have been found by Gillson in the North Conway granite

druses (99, p. 318). The green variety, amazonstone, o amazonile,
has been noted by Hawes at the “Notch,” presumably Crawlord
Notch (103, p. 102). Anorthoclase, soda microcline, is present as
phenocrysts in the bostonite of the Moosilauke quadrangle (Bill-
ings, 50, p- 514). Graphic granite is a result of an intimate inter-
growth of microcline and quartz. It occurs in most pegmatites,
but in a few it forms large bodies, some of which have been

mined.
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“PERTHITE"
“Perthite” i ’ ;
i alb;:lfmzl; .?Txturlei- :;)f either microcline or orthoclase
. 1t 1s called “potash spar.” ar | i
m ; par. The color is 3
ﬂet:lr:ly vivh1i¢l=.- to cream, bluish white, gray and rarel;” )1i>n]ci0m
tinuot?sj S'r]jb. 'I'he albite is distributed in irregular andl discocrllr
e § Id1 : on.s or bands. “Perthite” is probably the most ab )
= Nee, I:pdr in .the.pegmatites. Most of the feldspar prod ur;
L W a:rylpshnf: 1s mined from large bodies of erfzhit uc;
:I:Leadfl[Rl(llgg?o) it 1s mined principally at the Colonl; min: Alt
’ gles mine, Grafton; W
i on; and the Brown Lot No. 10 mine,
Mi ‘thite i
micr:]:flge::;ealg}t co;nppsed of microscopic intergrowths of
- €. It 1s common in man . .
i y New Har
g’f‘a?lte‘f{r b.Ut is the most characteristic feldspar in the zﬂtcidincpsmie
the White Mountain plutonic series (53, p. 803) rocks

B'TiODA‘LIM.E (Plagioclase) DIVISION
ese soda-lime feldspars form an isomorphous series vary-

”lg n COIIIPDSIU.O]] {10111 S(}dd‘ll albl[ Lo [l lll[l = h. a %
Ch
e 1€ €-ric nor:

ALBITE, NaAlSi,O,
. th.-\li)l[e is widely distributed and commonly present in man
- e ot's-glacle metal_norphic rocks, and in a number of granit :
and .(sjyemtes and their extrusive equivalents. As notedgrab “
or sxr(ierz;a?lelafmoullts gf albite are present in perthite. AIbit(:-v?s’

Gi};l ap}? eldspar in some of the mica-bearing pegmatites
e isr::-nh ZS found glassy albite crystals deposited on mic.ro-
o Tht e druses and clefts of the North Conway granite (99
SUCh. - c;hvar;&ty(,: cleavelandite, has been noted in a few localiéit}a)s:

e McConnell mine in Oran

: . ge (98, p. 33),
r;;;;le 0113 P';rker Mountain, Strafford (196, p. 8?5) ]ganar?ec;mt:r?
Rué i;s 131 as found white to clear well-formed crystals at the
mineg Graf;{r;:,. (\};l;zztf;on. ((P);her cleavelandite localities are Kilton

, ; ry (Bi i i :

Alstead; Standard mine, Orﬁllgitne, Gilsum; e i

OLIGOCLASE
Thi i
miner:lls;ntype of feldspar is fairly common as a rock-formin
minera Cert:;r;le Fft;he lolw and middle grade metamorphic rockgs
of the volcanic and plutonic t
it . es. Haw
that “suitable specimens” may be obtained fro;pOran;:;in?lOt?i
mi1
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the

(103, p. 97). Larrabee reports oligoclase and albite to be
(138,

feldspar present in the Kimball Hill mine in Dorchester
p- 33).

In addition, o
pegmatites that occur

ligoclase is common in the border zone of many

in the Bethlehem gneiss.

ANDESINE
Andesine 1s present largely in the igneous rocks of the an-

desitic and dioritic types. Hawes reports clear, glassy, undecom-
posed crystals in the diorite forming Twin Falls, Dixville Notch.
Some of these crystals are an inch or more in size (103, p. 96)-

LABRADORITE
Labradorite is abundant in most of the basic volcanics and

intrusives, often in amounts up to 40 to 50 per cent. These rocks
have wide distribution in the state. Hawes reports large masses
of apparently pure labradorite on Mill Mountain in Stark (103,

p. 92).

BYTOWNITE
C. Chapman found an amphibolite of th

canics in Dorchester to contain 40 per cent O
p. 136).

ANORTHITE, CaAl,Si,04
Anorthite has been recognize

e Ammonoosuc vol-
f this feldspar (61,

d in a few of the basic igneous
and metamorphic rocks. The best specimens noted by Hawes are
one inch crystals in diabase at East Hanover (103, p- 90). Modell
found it to be quite abundant and rather widely distributed in
the plutonic rocks of the Belknap Mountains area (149, p- 1897).
Use or Importance of the Feldspar Group:

Feldspar is important as the chief source of
the ceramic industry, where it is used in the making of glass,

pottery, and vitrified enamels and special electrical porcelain.
Much smaller amounts are used as an abrasive in scouring soaps
and compounds and as a bonding agent or flux for carborundum

and emery abrasive wheels.
The pottery industry demands a high grade potash feldspar

free from mineral impurities, particularly iron-bearing minerals,
and one that contains only small amounts of soda. Only the
perthite will satisfy these specifications. At most mines it has to
be hand cobbed to meet consumer specifications.

alumina used in

27



In th s 1 :
Pum;ese glaaf; ulldustly the feldspar must be free of mineral im
» particularly iron, and be high i i -
; e high in al i
P ly. L b g umina and alkalis.
oo ebof the pegmatites containing a high percentage of albite
e : : i (
" y‘ .used: or some that contain perthite which does not
t j\speqﬁcauons of the pottery industry et
list i :
A ma;nc(l Iocaufi‘:n of the feldspar mines is printed on a sep
see pocket). For a detailed di i ; :
s ot : d discussion of the feldspar
ew Hampshire and a revi P
: eview of the indust
reader is referred to Cameron (59) and Olson (157) e

FER'IISII:_\-IOLYBDITE, Fe, (MoO,),.8H,0 (?)

ik wlisic}};eliltov:v mineral lis formed by the alteration of molybdenite
: 1s commonly associated. Haw

e LGS i on; . ves (103, p. 48) has f
a(:.(liln‘l{)]}bdlte In cavities in the molybdenite veins aP:: We)'stmi)r:lzng

sr’nall amounts at Landaff and Franconia. He notes that the W ]
‘II‘I;OI"CHIld mineral contained 0.6 per cent of uranium oxide =
se o I.mp.m'tance: A very minor ore of molybdenum-'it is of

commercial importance in New Hampshire R

FLUORAPATITE (See under Apatite Group)

FLUORITE, CaF,
Jewr K 1 1 1
disse;?“ Han.lpshlre .ﬂuorlte Is quite widely distributed. It is found
v m;te(i 1n granite, as crystals in quartz veins, and in Chester-
1d and Westmoreland it is concentrated sufficiently to have b
mined (Bannerman, 40, p. 1-9). d e e
s Il)fssebmmated fluorite has been noted in several of our granites
;anic u;s de(?n [ou_rld by Chapman and Williams (71) in the acid vo]:
el r} nzltr.uswebrocks of the White Mountain plutonic series
n found it to be commonly pr i -
ot andle 1. Eo ¥ present in the druses of the North
Vol I—II;JI;chcock found fluorite in the tin deposits of Jackson (110
Ve“;s : ,lpt.“V, P ’f'iﬁ). Hawes notes sea-green octahedra in quaru;
ey at the Notch,” presumably Crawford Notch, and a purpl
in albite at Grafton and Newbury (103 p- 35) : PR e
The largest deposits are at V oreland
. Vestmorel 'hi
Stoiber (36) describes as follows: LN B, el
’ Th_t? ﬁuOI'ite. dept?sits in Westmoreland, New Hampshire oc
cur as fissure flllmgs In a series of tension fractures in 'mit'
'gnfllsr,. The. veins being worked are from $ to 5 feet in %rv‘idthe
;n some o.t them have been traced laterally 500 to 600 feet The,
1p approximately 70 degrees; the foliation of the gneiss in‘whicl)l(
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they lie is generally quite flat. The veins are banded, crustified,
and replete with open cavities. The fluorite is accompanied main-
ly by quartz, but considerable quantities of barite, calcite, dolo-
mite, kaolin, and sericite are present, and streaks of such sul-
phides as chalcopyrite, pyrite, sphalerite, and a little galena
appear throughout the deposits, together with some finely crystal-

lized malachite and smithsonite. The veins have suffered no

appreciable deformation since their deposition. Data at hand
suggest that they are of post-Paleozoic age — possibly Triassic.”
Use or Importance: The most important users of fluorite are the
manufacturers of basic open hearth steel, glass, and hydrofluoric acid.

FRANCOLITE (See Apatite Group)
FRONDELITE-ROCKBRIDGEITE SERIES
FRONDELITE, (Mn"Fe) (Fe,” (PO,), (OH);

ROCKBRIDGEITE, (Fe”,Mn)Fe,” (PO,), (OH),

Frondelite is a new mineral found at the Palermo and Fletcher
mines, North Groton. (Lindberg 137, p. 541, 549). It is a basic phos-
e of trivalent iron and of divalent manganese and iron. Frondelite
e rockbridgeite, the iron-rich form.

949 at the Fletcher mine, North
minerals which form as altera-
sts and

phat
is the manganese-rich form and th
Rockbridgeite was identified in 1
Groton. Both minerals are secondary
tions of triphylite. They occur as botryoidal masses and cru

commonly have a radial fibrous or fine-columnar structure (Palache

27, p. 867-868).
Use or Importance: None 1s known.

GALENA, PbS
The galena of New Hampshire is generally argentifer
stributed. Unfortunately the known deposits are small

ous and is

quite widely di
and none is being operated today.
The towns where galena has been found are: Alton, Bath, Dalton,

Ellsworth, Enfield, Epsom, Gorham, Haverhill, Hooksett,
Lebanon, Lisbon, Loudon, Lyman, Lyme, Lyndehorough. Madison,
Meredith, Nashua, Newmarket, Orford, Orange, Pittsburg, Pittsfeld,
Rumney, Sandwich, Shelburne, Surry, Tamworth, Warren, and Wood-

stock.
Hitchcock notes “handsome specimens”

(110, Vol. I1L, pt. V. p. 66).
Use or Importance: Galena is the chi

Dunbarton,

from North Woodstock
el source of lead and the argenti-
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ferous variety is an important source of silver. Galena was once active-
ly mined in Madison, Shelburne, and Lyman. Numerous small mines
and prospects have been opened in the state. Stories of one sort or
another describing rich silver-bearing deposits are to be heard in
nearly every New Hampshire town. That such exist, often with high
silver content, has been demonstrated in several instances. However,
the deposits discovered so far are too small to be of commercial value.

GARNET GROUP

The members of this group comprise another widespread, acces-
sory rock-forming mineral group. Garnet is present, often abundantly,
in many of our granites, pegmatites, gneisses, and schists.

ALMANDITE, Fe Al (Si0,),

This is the common species of garnet in New Hampshire.
It is widely distributed in many types of rocks, especially our
schists and gneisses. Most of the garnet which is not specifically
described in our geologic literature is probably of this type.

Hadley and Chapman have obtained large crystals, up to an
inch across, from the quartz schist one-half mile southwest of Etna
Highlands School in Hanover (101, p. 27). Almandite from the
Palermo mine, Groton, coated with some uranium mineral, prob-
ably uranochalcite, has been studied by Berman (45). The most-
important deposits in the state are in Wilmot, Danbury, Andover,
and Bradford. Conant, who made a careful study of some New
Hampshire garnet deposits, found 30 to 80 per cent concentration
of garnet in certain areas, The general range in size of the crystals
was from 14 to 14 inch in diameter. Ordinarily these are strongly
fractured, but the individual fragments are quite hard (77, P
387-399).

Two localities in the Cardigan quadrangle suggested as col-
lecting sites are “due south of Taylor Hill one and one-half
miles northeast of Danbury where aggregates of garnet measuring
up to three inches are prominent and in the Fowler River in the
road cut one mile southwest of Sugarloaf Mountain” (85, p. 21).
Use or Importance: Unfractured almandite, of proper color and
clarity, is used to a limited extent as a gem stone. Its greatest im-
portance, however, is as an abrasive. New Hampshire was an ac-
tive producer of garnet abrasive for many years. Recently local
production has ceased, presumably due to severe competition
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offered by large producers of garnet in New York state and by
artificial abrasives.
ALMANDITE-SPESSARTITE ) o
This garnet, containing both iron and mangnni;;se, ;;asdto;rlllci
( ’ q i i - at Center Strafford.
in a single mass several feet in diameter at ! : ¢
1cI;l(:t‘SIiI;gnf.'d and individual crystals up to 2 inches in diameter

were noted (196, p. 816).
NDRADITE, CaFe, (5i0,), o
; Hawes has descrisbed deep blood red to nearly black.mdsibvge
andradite beautifully crystallized in geodes at Franconia (103,
p- 71).

Use or Importance: It is used as a gem stone.

GROSSULARITE, Ca,Al, (S'iO*).“ . o
This calcium garnet ordinarily brown n co 4,. N
e i Anelies
at Warren and Ambherst. Crystals up to 4 1
abundant at Warren anc ; : poin s
diameter have been found in limestone or in crystallines 1
their contact with the limestone (l()?‘), p. 71). by Sewart
A similar occurrence of grossularite has been noted by -
i i ¢ Arm-
(194, p. 510) during the excavation of the site for the new
. P

ory, Manchester. ‘
Use or Importance: It is used as a gem stone.

PESSARTITE, Mn,Al, (510,), ‘ ‘ N -
i This species of g;met is often found in mica SthS[S.‘ES
pecially fine crystals have been found in the mica schist of Spring-

field (103, p. 71).
Use oE‘ Importance: It may be used as a gem stone.

is quite

GOLC]}:)t;lc?uhas been found in limited amounts in a number of New

Hampshire towns. It is present in gold—quartz. veins_, placer CIle],)(;SIsr'
and zlajs an accessory in veins containing sulphides of copper, lead,
sz‘The area of greatest importance, which lies in Li.sbon al?d;;y-
man, was called the Ammonoosuc Gold Field.by Hltchcoc.t. a:ﬁ
gold,bearing veins contain native gold, pyrrhotltfe, chdlc?}zl)r[loe,hwe
: ine in Lyman is reporte ;
i d galena. The Dodge mine in :
ki:,lt;ilc:c? ovir $46,000 in gold according to Hitchcock sqr;;aoit OE'::;:
" ‘ ’ / 7-31). Ross, in 1923, descri
in 1878 (110, Vol. III, pt. V, p. - R . ‘
::li:ag;rlld veins (of this same district as “small, discontinuous, and more

31



or less lenticular” (174, p. 291-293). In addition to the gold in veins,
small amounts of placer gold have been found in the Ammonoosuc
district.

Placer gold has been recovered from time to time in the head-
waters of Indian Stream, Pittsburg (110, Vol. I1II, pPt. V, p. 5), and
in some of the streams in Lyme. Leggett (personal communication)
reports that small amounts of gold have been panned along the Baker
River, and Hurricane Brook, both in Warren.

A recent description of New Hampshire's gold deposits and the

history of their development is given by Bannerman (37, p. 8-9).
Use or Importance: From the information available, it must be con-
cluded that the gold deposits of New Hampshire are small, and, so
far as discoveries to date are concerned, unimportant. High overhead,
with limited and variable income, due to wide variations of value in
a deposit, have caused the cessation of gold mining in the state.

GOYAZITE, SrAl, (PO,),H,0

Goyazite, a hydrated basic phosphate of aluminum and strontium,
is associated with palermoite as a late hydrothermal product at the
Palermo mine, North Groton. It occurs in small colorless to white
rhombohedral crystals.

“The mineral association includes siderite, childrenite-eosphorite,
green fibrous beraunite, crandallite-deltaite, whitlockite, brazilian-
ite, tiny white hexagonal prisms of apatite, and small quartz crystals”
(Mrose, 155, p. 354).

Use or Importance: None is known.

GRAFTONITE, (Fe,Mn,Ca), (PO,),

This rare mineral which bears the name of a New Hampshire
town was first identified by Penfield (159, p. 20-32) in material from
the south side of Melvin Mountain, Grafton. Since then Berman (45,
P- 170-172) has found the mineral in the Palermo mine in Groton.
Here the graftonite occurs as clear brown bands, alternating with
bands of deep purple heterosite, an alteration product of triphylite.

Switzer (196, p. 814-815) has found small reddish-brown inter-
growths of graftonite with triphylite near Center Strafford,

Bannerman (88, p. 8) reports salmon pink to clove brown graf-
tonite, usually intimately intergrown with triphylite, at the Ruggles
mine, Grafton.

Other graftonite localities are Draper, Nancy No. 2, Rice, and
Union mines, North Groton; Balla mine, Acworth; Keyes No. 1
Orange; and the Sargeant mine, Claremont.
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i a rar atite
Use or Importance: It is of importance only as a rare pegn

mineral.

GRAPHITE, C _ _ . e
Graphitt:: in limited amounts is present in many parts of New

i -opic parti - scales in
Hampshire. It is fairly common as microscopic p‘:rnclles o1 G e
: i ; i asionally found in quartz v :
- schistose rocks and is occasio ;
e " i hite prospects were opened and a
At one time a number of graphite | 05 o
few developed commercial production. Hitchcock (1 0, .hiCh,“"lq
; : sive mine, w
stat : shen had the most extensive ‘
V, p. 91) states that Gos . ¢ Lensi IS B e
for:inerly) owned by President Pierce. The graphite w as pres
i . of Sunz Y tain.
pyritiferous mica schist on the flank of bun]apee Miou?iﬁul e Antsim
i ‘hic aphite has been iden are ;
Other towns in which grap ’ i e |
Barrington, Bedford, Bristol, Chester, Hancock, Harrisville, g
borough, Keene, Nelson, Orford, Salisbury, Strafford, Sutton, v,
Walpole, Washington, and Wentworth. . P
Use or Importance: Graphite has many important uses, 2 p clecunt
i wever,
furnace electrodes, crucibles, lubricants, and lead 1);1:_1;(:'115‘ o rever
, i r i X It comm z
i i f our kno\\-n (161)051[5 ])10 1
the small size and grade o : ‘ ; i« commercia,
production in competition with large-scale production of bo
and artificial graphite elsewhere.
s o o hire sphalerite
A number of chemical analyses of New Hamps 2 e
i g i ; ~ cent.
show the presence ol cadmium up to three or 1[‘1‘1016' pfm_ zd
ite 1 alerite is therefore inferred.
reenockite in the sphaler ‘ ;
gy oL i i 5 hiefly in the manufacture o
: § : Cadmium is used chiefly
Use or Importance: Cac ‘ Y ) i
bearing alliys and for electroplating. There is no commercial pro

tion of this metal in New Hampshire.
GROSSULARITE (See under Garnet Group)

GUMMITE, UO,.nH,O (always contains PbO and usually rare
¥ o =

earths ‘ -
A) tentative determination of a bright orange-colored min

i i / ite. It is found
surrounding uraninite indicates that it may be gummite I% s o
uite commonly at the Ruggles mine, Grafton. A brcmlms 1-? mi
gssociate with an index of refraction much higher than that of g
L

ite, may be clarkeite. - .
r[l}.se ’or I}r;zpormnce: The known occurrences are not large enough

be of commercial value as an ore of uranium.

HACKMANITE (See under Sodalite)
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HALITE, NaCl

Small but perfect crystals are often found along the rocky por-
tions of the coast in partially or completely evaporated splash pools.
Use or Importance: This occurrence of halite illustrates the evapora-
tion pan method of extracting salt from sea water.,

HASTINGSITE (See Amphibole Group)
HEDENBERGITE (See Pyroxene Group)

HEMATITE, Fe,O,

A number of small deposits of this ore of iron have been found
in New Hampshire. Hitchcock (110, Vol III, pt. V, p. 56-62) and
Hawes (108, p. 38) note its presence in Bartlett, Benton, Franconia,
Jackson, Lebanon, Lisbon, Piermont, and Rindge. Billings (47, p.
126) has examined the Iron Mountain mine deposit in Bartlett. He
found the hematite in irregular bodies which replaced the Conway
biotite granite.

The micaceous variety of hematite has been found in Piermont
(110, p. 61).

Use or Importance: The nregularity of form and small size of the
New Hampshire deposits does not permit production in competition
with the far larger deposits of the Lake Superior district.

HETEROSITE, (Fe’, Mn"™) (PO,)

This mineral, an alteration product from triphylite, has been
identified in three localities in New Hampshire. Berman (45, p. 170)
found it in both the Valencia and Palermo mines near North Groton,
while Switzer (196, p. 818) identified it in the pegmatite near Center
Strafford. The color is generally a deep purple.

Use or Importance: This mineral has no known commercial value.

HIDDENITE (See under Spodumene, Pyroxene Group)
HORNBLENDE (See under Amphibole Group)

HURLBURTITE, CaBe, (PO,),

Hurlburtite, a phosphate of calcium and beryllium, occurs at the
Smith mine, Newport. It forms colorless to greenish white crystals,
4 to 25 millimeters long, and has a vitreous to greasy luster. It is in-
timately associated with triphylite but occurs in a mineral assemblage
of muscovite, albite, massive smoky quartz and triphylite. (Mrose 153,
p. 296).

Use or Importance: None is known.
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HYALOSIDERITE (See under Chrysolite, Olivine Group)
HYPERSTHENE (See under Pyroxene Group)

IDOCRASE (Vesuvianite), Ca, Al, (Mg,Fe),5i,0,, (OH),

Hawes (103, p. 76) notes the presence of fine large crystals at th.e
contact of limestones with siliceous schists in Amherst.and Warren.
More recently, Stewart (193, p. 274-275) found radiating c?]umuzlr
masses and some incomplete crystals in occasional pockets in a de-
posit located one mile east of Center Strafford village. Idoc.rase, asso-
ciated with other contact minerals, is present also at the site of the

new Armory at Manchester. _
Use or Importance: Vesuvianite has no known commercial value.

ILMENITE, FeTiO, .
Ilmenite is widely distributed in small amounts in many of the

rocks of the State as an accessory mineral. Chapman and }-\-’11113@5
(71, Table 1) report 6.7 per cent present in the gabbro of Tripyramid
Mountain and 5.0 per cent in the same type of rock in the Belknap

Mountains. _ . ‘ o
This mineral has been found associated with hematite or magne-

tite, in Ambherst, Bartlett, Jackson, Lisbon, Piermont, Rindge, and

Unity (103, p. 39). B
Use or Importance: It is of interest as a common accessory mineral in

many localities,
INDICOLITE (See under Tourmaline Group)
IRON, Fe
Minute grains of native iron have been found by Hawes (108,

p. 23) imbedded in chrysolitic gabbro from Mount Washington.
Use or Importance: This iron has no commercial value.

JASPER (See under Quartz Group)

KALINITE, KAl (S0,),.11H,O (?)
This type of potash alum has been found as an efflorescence upon

schists. It is a result of sulphuric acid acting upon feldspar. Kalinite
has been noted in Bath, Bedford, and Walpole (103, p. 126).

Use or Importance: This mineral is present in such small amounts
that it has no commercial value.

KAOLINITE, AlSi,O, (OH), . _ _
Kaolinite, one of the principal clay minerals is derived by the

alteration of aluminum silicates, particularly feldspar. During the
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last fifteen years considerable research has been done on the identifi-
cation of the clay minerals with the aid of the x-ray, thermal analysis,
and electron microscope. Little is known about the clay minerals
contained in the glacial or glacio-marine clays of New Hampshire.
However, it is reasonable to assume that kaolinite, and one or more
of the other clay minerals, is present in the widespread deposits along
the coast and in the deposits along the Connecticut and Merrimack
river valleys.

Megathlin (144, p. 166) reports kaolinization in the pegmatites
of the Alstead and Gilsum area. He found it to have occurred to a
depth of 125 feet in one place. Hawes (103, p. 74) notes that the
“mountain cork” present in cavities in the slaty rock at Franconia
approaches kaolin in composition.
Use or Importance: At present our clay is used only in making brick.
A possible future product is to use the clay as the principal ingredient
in the manufacture of lightweight aggregate. If a low cost treatment
could be developed to remove deleterious materials, New H'ampshire
clay might be used as a filler in paper.

KNEBELITE (See under Olivine Group)
KUNZITE (See under Spodumene, Pyroxene Group)

KYANITE, ALSiO,

Kyanite has been found in a number of New Hampshire locali-
ties. In at least two localities it is relatively abundant. C. Chapman
(61, p. 184) states that this mineral may make up 35 per cent of the
kyanite schist at Signal Hill, Lebanon. Here crystals, 1 inch or more
in length, are present. Crystals from Berlin, $ inches in length and an
inch across, have been identified. Some of these large crystals are en-
closed by a thin layer of pyrite. In 1940 Bannerman (38, p. 3) exam-
ined and sampled this deposit to ascertain whether it warranted
commercial exploitation. Hawes (103, p. 108) notes that good speci-
mens may be found in Hanover, Jaffrey, Lyme, Orford, and Warren.
Use or Importance: Kyanite is another of the minerals that a few
years ago was considered worthless. Today it is being used in increas-
ing amounts in the refractory industry, where it is used in the manu-
tacture of heat-resisting porcelain such as that used in spark plugs,
laboratory ware, refractory bricks and other heat-resisting products.

LABRADORITE (See under Feldspar Group)
LEPIDOLITE (See under Mica Group)
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LEPIDOMELANE (See under Mica Group)
LEUCOXENE (See under Sphene)

LIMONITE, FeO (OH).n H,O+Fe,O,.n H,O L .

This hydrous iron oxide has wide distribution in New Hampshire
and is represented by several varieties. - o

The bog ore variety of limonite, containing impurities hll(_l'l as
clay, silt, and organic matter, is present in a number of sx:':n‘nps: .11‘19(1
swampy portions of lakes. Hitchcock (110, Vol. III: pt- V., p. -{)-l-b_)_
lists a number of towns in which the bog ore contained 36 to 55 per
cent iron. These are Barnstead, Charlestown, EFaton, Haverhill, Lan-
caster, Lebanon, Milford, and Pelham. .

Ocherous limonite is present as brown stains on many rocks; it
discolors some sand and gravel deposits, and it is often fgund as, soft
brown masses in rock resulting from the decomposition of other iron-

ari inerals. ‘

bem’?'lglemcompﬂct variety iIs represented on Black Mountain, Haver-
hill, by botryoidal limonite (103, p. 47). ‘ .
Use or Importance: Limonite of the bog-iron type was the fn?l 11(.)I1
ore smelted in the New England Colonies. A'ccordmg.to le‘k;nd.‘
(178) in his “History of American Mining,” this began in 1646 n.e:-n[
Lynn, Massachusetts, Within the next hun(.h'e(l years a numb.e: 0..
furnaces and forges were developed in the various I\fzw England states.
The ore was dragged from glacial lakes or dug lroml hugs. It ‘:\.';15
reduced in furnaces using shells for flux and charcoal for fuel. W 1.[11
the finding of ores containing a higher iron content, such as hematite
and magnetite, bog iron was no longer used.

LITHIOPHILITE, Li (Mn",Fe") (PO,) . N .
Bannerman (38, p. 3) reports clove brown lithiophilite as one ol

the rare minerals at the Ruggles mine, Gralton. It occurs also at the

E. E. Smith mine, Alexandria. .

Use or Importance: Lithiophilite is of interest as a rare mineral.

LOLLINGITE, FeAs, ‘ .
This rare iron diarsenide is found in the Parker Mountain mine

at Center Strafford and has been described by Switzer (196, P- 816-
817). It is present as tin-white, rough prismatic crystals up to 2 inches
in length, and in irregular crystalline masses. A fuiw small well-de-
veloped crystals have been found. Bamnerman. (3{, P: 1‘0) reports
16llingite as having been found at the Globe mine in Springfield. It
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also occurs at the Demott mine, Grafton, and the Palermo mine,
North Groton.
Use or Importance: Lollingite has no commercial value.

LUDLAMITE, (Fe"Mg,Mn), (PO,),4H,0O

Ludlamite, a hydrated ferrous phosphate, occurs at the Palermo
mine, North Groton, and the E. E. Smith mine, Alexandria. At the
Palermo mine, it was “in narrow veinlets in the triphylite, which is a
primary phosphate of the pegmatite — large quantities of massive
ludlamite were found capping and penetrating the triphylite” (Wolfe
207, p. 94-95). Other phosphates associated with the ludlamite are
reddingite, fairfieldite, whitlockite, siderite, vivianite, and the man-
ganese oxide, wad. Ludlamite has a vitreous luster and is bright green
to apple green.
Use or Importance: None is known,

MAGNETITE, Fe,O,

Magnetite has wide distribution in New Hampshire as ‘an acces-
sory mineral in many igneous and metamorphic rocks. In addition,
magnetite deposits of former commercial importance are known.

Hawes (103, p. 41) gives the most comprehensive review of these
deposits. He describes the Franconia Iron Mine deposit in Lisbon
as a 5 to 8 foot vein in gneiss. The ore is compact, fine-grained, and
of blue-gray color. It is associated with garnet, epidote, and horn-
blende. Some fine dodecahedral crystals of magnetite are present.
Bannerman (37, p. 6) reports the finding of somewhat rounded octa-
hedrons at this place. The most recent review of the history, general
geology, and mineralogy of this mine is by Verrow (201, p. 136-139).
In Winchester, magnetite associated with pyrite was worked at one
time. Crystals up to 2 inches in size have been found in Ambherst,
and large beds associated with ilmenite are reported in Unity. The
lodestone variety has been found on Gunstock Mountain, Gilford.
Other towns reported as having appreciable deposits of magnetite are
Benton, Berlin, Easton, Jackson, Lebanon, and Piermont. Hadley
and Chapman (101, p. 26) refer to the magnetite at Signal Hill,
Lebanon, as small but perfect octahedrons in the Post Pond member
of the Orfordville formation.

Use or Importance: The known New Hampshire magnetite deposits
have no commercial value at the present time. Some idea of its former
local importance as an ore of iron may be gained from Hitchcock’s
references to the operation and production of the Franconia Iron
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Mine (110, Vol. III, pt. V, p. 56). This was the largest ir?n mine in
the state and is located on the south slope of Ore Hill, Lisbon. The
mine was operated from 1811 to 1870 and produced from 250 to 500
tons of ore per year. Smelting of the ore was done at the nearby

furnace in Franconia.

MALACHITE, Cu,CO, (OH), ‘
This bright green mineral is present in small amounts wherever
copper-bearing sulphides have been subject to weathel.'mg. It has
been identified in the towns of Bath, Dalton, Francomia, Gorhanj.
Hanover, Littleton, Lyman, Monroe, Nottingham, and Orford (103,
p. 181), and Westmoreland (36, p. 6).
Use or Importance: Malachite 1s an ore of copper. !
New Hampshire in far too small amounts to be of commercial value.

It is present in

MANGANOAN APATITE (See under Apatite Group)

MARCASITE, FeS, B . . -
Hawes (103, p. 32) refers to this type of iron hwulphldg as present
It occurs as fibrous, radiated masses associated with

in Haverhill. : _
10) reports yellowish marcasite at the

pyrite. Bannerman (38, p.
Ruggles mine, Grafton. _ .
Use or Importance: It is a source of sulphur, but is of no present com-

mercial importance in New Hampshire.
MELACONITE (See under Tenorite)

MELANTERITE, FeSO,.7H,0 ) o _
Hawes (108, p. 126) refers to this natural green vitriol as being
present in the iron ore beds of Brentwood, Gilmanton, Hopkinton,

Plymouth, and Rindge. It also occurs at the Palermo mine, North

Groton (Seaman 182, p. 34-37). .
Use or Importance: It is of no commercial value.

MESSELITE _
Lindberg (137, p. 135-141) notes the possible occurrence of mes-

selite at the Palermo mine, North Groton. It is belie\:'ed to })e a
hydrated phosphate of calcium and divale}-lt iron and is associated
with ludlamite, siderite, triploidite and apatite.

Use or Importance: None is known.
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MICA GROUP

"_l"his group contains numerous species and is a very important
one in New Hampshire, both as rock-forming minerals and for the
CO-I'IIIIIEI'CiEll value of one of its species, muscovite. The various mica
fnmerals will be described in alphabetical order and their importance
is summarized.

BIOTITE, K (Mg,Fe) AlSi,O,, (OH),

Biotite, or black mica, is one of the most common minerals
in the group. It is present in many types of igneous and meta-
morphic rocks and is very abundant in some of them. Hawes
(108, p. 79) has noted large crystals in the pegmatites of Ac-
worth, Alstead, Grafton, and other towns. It is interesting to note
that Megathlin (144, p. 174) points out that biotite is absent, or
present in limited amounts, in the Gilsum area wherever black
tourmaline is abundant.

Biotite occurs in large strips or blade-like crystals in some
pegmatites and commonly is intergrown with small amounts of
muscovite, At the Victory (Big) mine, Alstead, the crystals are as
much as 5 feet long and 6 inches wide; at the Brown Lot No. 10
mine, strips are up to 10 feet long, 4 feet wide, and 2 to 3 inches
thick.

Upon weathering, biotite often becomes bronze-colored and
metallic in appearance so that it has frequently been mistaken
for a metallic ore,

LEPIDOLITE, K,Li,AlSi,O,, (OH,F),
This lithium-bearing mica has been found by Frost (98, p.
49) as small crystals associated with spodumene in the pegmatite
at the Turner mine in Marlow. Bannerman (38, p. 3) reports
small lemon-colored spangles of lepidolite at the Ruggles mine,
Grafton. It has been identified also at the Chandler Mills mine,
Claremont and the E. E. Smith mine, Alexandria. Its limited
occurrence in New Hampshire is noteworthy in view of its com-

monness in many of the Maine pegmatites.

LEPIDOMELANE (Iron-rich biotite)

This biotite-like mica, rich in ferric iron, is rather widely
distributed in New Hampshire according to Hawes (103, p. 81).
Such occurrences probably are identified incorrectly as biotite.
It can be distinguished from biotite only by chemical analysis.
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Bannerman (38, p. 8) reports resplendent black lepidomelane at
the Ruggles mine, Grafton.

MUSCOVITE, KALSi,O,, (OH).

Muscovite, commen white mica, is another abundant min-
eral in New Hampshire. It is present in large amounts in many
schists and to a limited extent in some granites. Large crystals,
often up to 12 inches or more across, are found in pegmatite
dikes. A number of towns in which large crystals are common
are Alexandria, Alstead, Canaan, Gilsum, Grafton, Groton,
Orange, Springfield, Strafford, Sullivan, and Walpole. The color
of the mica may be white, light green, or a light to dark rum
color. Hawes (103, p. 82) reports rose-colored muscovite at Wal-
pole. Many of the larger crystals are “ruled,” a structure which
reduces the commercial value of the mica.

The pinite variety of muscovite is reported by Hawes (103, p.
116) to exist in the metamorphic rocks in and about Littleton.

Sericite is a fine-grained, platy lorm of muscovite, commonly
produced in the alteration of feldspars, and present, often in
considerable amounts, in the low-grade metamorphic rocks. Bill-
ings (47, p. 81) found it an abundant mineral in the Intervale
clay slates of the North Conway area.

ZINNWALDITE

This iron-lithia mica of uncertain composition has been
found at the Palermo mine, Groton by Sterrett (192, p. 133).
The crystal he describes had a clear brown core with an exterior
of bluish green.
Use or Importance of the Mica Group: Muscovite and biotite
are abundant as rock-forming minerals. In addition, muscovite
is an important commercial mineral. The other species have been
identified in limited amounts only.

The first commercial production of muscovite mica in the
United States was in 1808 at-the Ruggles mine, Grafton. Since
that time, New Hampshire has been one of the principal pro-
ducers of sheet mica, and has also produced considerable amounts
of ground mica. In recent years, an increased demand for ground
mica has led to mining and grinding of certain mica schists.
In New Hampshire commercial production of mica [rom schist
has been attempted by several companies, but the operations have
been short lived.
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‘Al: present (1955) a few mica mines are producing strategic
mica for _stockpiling under the Defense Minerals Exploration Ad-
ministration. During World Wars I and II considerable amounts
of high gr‘ade sheet mica were produced in New Hampshire,

The principal use of sheet mica is as an electric insulator in
transformers, condensers, armatures, commutators and certain
parts of television apparatus. Ground mica is used chiefly in
paint and wallpaper, certain ceramic products, and as a dusiin
powde‘r for rubber products and roofing paper. i

TLepldohte -has not been found in commercial quantities in
New Hampshire but is mined for its lithium content in Southern
Rhodesia and South-west Africa.

MICROCLINE (See under Feldspar Group)
MICROPERTHITE (See under Feldspar Group)

MOLYBDENITE, MoS,

The best known deposit of molybdenite is in Westmoreland
where attempts to mine the mineral met with failure. Other towns
\Yhere molybdenite has been found are Alstead, Effingham, Franconia
(x;afton, Gramhal.n, Jackson, Landaff, Lyme, New London, Newport’
\-\.arren, and Whitefield (103, p. 27). It is also found at the Weeks:
mine, Wakefield and the Colony mine, Alstead.

URT orllmpormm:e: Molybdenite is the principal ore of molybdenum
which is used in the manufacture of alloy steels. No deposits of com-
mercial importance are known in New Hampshire.

MOLYBDITE (Now known as Ferrimolybdite)

I\-IONTMOI}ILLONITE, (ALMg), (8i,0,,), (OH),,.12H,0

This pink kaolin-like mineral is found at the R-uggles mine
Grafton (Fowler-Billings and Kingsley, 84, p- 1382). ’
U.;e or Importance: This mineral has no known local commercial
value.

MORGANITE (See under Beryl)
MORION (See under Quartz)
MUSCOVITE (See under Mica Group)
NEPHELINE, (Na,K) (ALSi),0

2y

‘ ‘Billings and Wil.Iiams (49, p. 12), finding nepheline in the Fran-
conia area, refer to it as one of the unusual minerals of the White
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Mountain magma series. Small amounts are present in the Belknap
Mountains, as noted by Modell (149, p. 1897). The largest known

i deposits of the state are at Red Hill, Moultonborough. Quinn (167,

p. 385) found up to 31 per cent in the nepheline-sodalite syenite of
this locality.

Use or Importance: Nepheline is another of the once valueless min-
erals now being used in increasing amounts. It is successfully compet-
ing with feldspar in glass manufacture because of its high alumina
content. Bowles (55, p. 26) notes that the Red Hill area has been
prospected but did not seem capable of producing a commercial
product. Improved milling techniques in the nonmetallic mineral
industry in recent years might make the deposits at Red Hill more
amenable to a treatment which would remove the iron-bearing min-

erals.

NONTRONITE (See under Chloropal)
OCTAHEDRITE (See Anatase)
OLIGOCLASE (See under Feldspar Group)

OLIVINE GROUP

CHRYSOLITE, (MgFe),Si0,
Hawes (103, p. 70) reports small grains of this mineral to
be present in basic igneous rocks of the state.
Chapman and Williams (71, p. 511) note 10 per cent of the
iron-rich variety hyalosiderite present in the gabbro of Tripyra-
mid Mountain.

FAYALITE, Fe,SiO,
Fayalite is a rather uncommon mineral. However, it has
been identified in a number of localities in granites and syenites
of the White Mountain magma series. It has been found by Wil-
liams and Billings (206, p. 1042; 49, p. 12) in the Franconia area,

and in the Percy and Cherry Mountain areas by R. Chapman (72,

p- 426; 73, p- 181).
KNEBELITE, (Fe,Mn),SiO,

According to Shortle, this rare species of olivine, similar in
many respects to [ayalite, has been found only at Long Moun-
tain in the town of Stark (personal communication). Verrow
(202, p. 255-260) describes a black or brownish-black mass of
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knebelite [rom Long Mountain as 12 inches long, 4 inches wide
Emd several inches thick. It is embedded in graphic granite and
is associated with Smoky quartz, amethyst, microcline crystals,
and albite.

Use or Importance: Rock-forming minerals.

OPAL (See Diatomite)
ORTHOCLASE (See under Feldspar Group)
PALERMOITE, (Li,Na)SrAl (PO,), (OH),

Palermoite is a new mineral found at the Palermo mine, North
Groton, associated with goyazite. Mrose (155, p. 354) described it as
a late hydrothermal product which occurs in open cavities. Palermoite
occurs in small prismatic crystals, is colorless to white, and has a
vitreous to subadamantine luster. It fluoresces white in a direct x-ray
beam. “The mineral association includes-siderite, childrenite-eospho-
rite, green fibrous beraunite, crandallite-deltaite (?), whitlockite,
brazilianite, tiny white hexagonal prisms of apatite, and small quartz
crystals.” (Mrose 135, p. 354).

Use or Importance: None is known.

PARSONITE, Pb, (UO,) (PO,),.2H,O

Parsonite, a hydrated phosphate of lead and uranium, is described
from the Ruggles mine, Grafton. It occurs as pale citron, yellow crusts
of microscopic monoclinic crystals “in massive feldspar and quartz in
the vicinity of uraninite and gummite masses.” (Frondel 97, p. 247).
It is associated with autunite and phosphuranylite.
Use or Importance: None is known.

PENNINITE (See under Chlorite Group)
PENTLANDITE (See under Pyrrhotite)
PERTHITE (See under Feldspar Group)
PHARMACOSIDERITE, Fe, (AsQO,), (OH),.5H,0

Pharmacosiderite is reported in but one locality in the state.
Hitchcock (110, Vol. II1, pt. V, p. 66) records its presence at the Tin
mine in Jackson.
Use or Importance: It is of no commercial value.
PHENACITE, Be,SiO,

Fine crystals of phenacite, associated with topaz, perthitic feld-
spar, and smoky quartz, have been found on the east slope of South
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Baldface Mountain, Chatham, The crystals grew in miarolitic open-
ings and have been collected from the openings or from talus slopes.
Forty crystals, collected by E. C. Andrews, are in the Harvard Uni-
versity Collection, and have been described by Billings (46, p. 173-
179).

Use or Importance: It is used occasionally as a gem stone.

PHOSPHURANYLITE

Phospllu1‘zln)-']ite, a hydrated pllosph:l[e of calcium and uranium
of uncertain formula, is a secondary mineral associated with autunite
at the Ruggles mine, Grafton. It “occurs as thin [ilms or coatings that
appear dense, earthy, or minutely scaley to the unaided eye, and that
are seen to be composed of thin scales with a rectangular outline
under the microscope.” (Frondel 96, p. 757).
Use or Importance: None is known.

PINITE (See under Muscovite, Mica Group)
PITCHBLENDE (See under Uraninite Group)

POWELLITE, CaMoO,

Powellite, a calcium molybdate, occurs in small amounts in
scheelite-bearing quartz veins at Holts Ledge, Lyme, where it is asso-
ciated with scheelite, molybdenite, quartz, and bismuthinite. (Flint,
field notes for the N. H. State Planning and Development Commis-
sion).

Use or Importance: A possible source of molybdenum but has not
been found in commercial quantities.

PREHNITE, Ca,ALSi,O,, (OH),

Hawes (103, p. 112) has reported the finding of thin crusts of
prehnite associated with trap rock at Franconia. It was noted at the
Franconia Iron mine by Verrow (201, p. 136-139).

Use or Importance: It is a Lairly common secondary mineral in basic
sills and flows, but is of no commercial value.

PROCHLORITE (See under Chlorite Group)

PSILOMELANE, H,R,MnO,, (R is chiefly barium)

Hawes (103, p. 48) reports psilomelane at Winchester. Tt is an
alteration mineral from rhodonite.

Bog manganese, an impure variety of psilomelane, has been
found in a number of deposits associated with bog iron ore. Hitch-
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cock (110, Vol. 111, pt. V, p. 68) reports it in Gilmanton, Grafton,
Haverhill, Laconia, Lisbon, Nelson, and Rindge.

The variety wad is found occasionally in gravel pits as a soft

black coating on pebbles. This coating is restricted, generally, to a
horizontal horizon a few inches in thickness, which may grade into
a limonite-coated band of gravel.
Use or Importance: Psilomelane is one of the ores of manganese, an
important metal, used in the iron and steel industry. Manganese
dioxide is used in the battery industry in the manufacture of dry cells.
The known deposits of New Hampshire are too small to be of com-
mercial value,

PYRITE, FesS,

Minute amounts of pyrite may be found in most of our rocks. It

is common and often abundant, in metal-bearing veins in Berlin,
Claremont, Croydon, Enfield, Hanover, Lebanon, Lyman, Lyme,
Milan, Monroe, Moultonborough, Orford, Richmond, Shelburne,
Unity, and Warren (103, p. 31).
Use or Importance: Pyrite has long been used in sulphuric acid manu-
facture. Its use has been greatly restricted in recent years due to the
use of native sulphur in acid making and the production of by-product
sulphuric acid at smelters.

PYROLUSITE, MnO,

Pyrolusite is present.at Winchester and Hinsdale as a secondary
mineral from rhodonite. At Northwood tuberous and mammillary
specimens have been found in granite (103, p. 46).

Use or Importance: See under psilomelane.

PYROXENE GROUP

The pyroxene group is one of the important rock-forming min-
eral groups of the state. It contains several species and subspecies
which are considered below.

HYPERSTHENE, (MgFe),Si,0O,

Hypersthene is present occasionally in ferromagnesian rocks.
Chapman and Williams (71, Table 1) as well as Hawes (103, p.
54) note it at Tripyramid Mountain, Waterville. The norite here
contains about 6 per cent hypersthene. In the Pawtuckaway
Mountains Freedman (90, p. 468) describes hypersthene in the
hypersthene gabbro and the hypersthene monzonite ol the White
Mountain plutonic series.
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PYROXENE (Metasilicates of magnesium, iron, manganese
and calcium with double silicates of sodium or
lithium and aluminum or ferric iron)

Pyroxene is common in basic rocks, in many syenites, and
has been found in schist and the lime silicate rocks of the Paw-
tuckaway, Sunapee, Mt Cube, Littleton, Moosilauke, Mt Wash-
ington, Mascoma, Wolfeboro quadrangles and in the Claremont-
Newport area. Hawes (103, p. 55) refers to fine crystals associated
with vesuvianite and grossularite in the limestone at Ambherst,
to fine crystals at Warren, and to beautiful green crystals with
grossularite at Haverhill. More recent workers have identified
many subspecies of pyroxene, which are listed below:

Acmite (Aegirite) is referred to by Chapman and Williams
(71, Table 1) as one of the accessory minerals in the nepheliné
syenite at Red Hill, Moultonborough.

Aegirinaugite has been found in amounts up to 5 per cent
in the outer coarse syenite at Red Hill by Quinn (167, p. 383)
and occasionally in the nepheline-sodalite syenite (167, p. 385).

Augite is present commonly in amounts up to 20 per cent of
many ferromagnesian rocks. Chapman and Williams (71, Table
1) record that 18 per cent of the gabbro of the Belknap Moun-
tains consists of this mineral.

Augite-diopside is present in the basalt of the Ossipee Moun-
tains according to Kingsley (127, p. 155).

Diopside is noted as abundant in a striking white diopside
rock of the Montalban schists of the North Conway area by
Billings (47, p. 78). Stewart (193) found it associated with vesu-
vianite at Center Strafford. A limited amount ol clewr diopside
is present in the syenite porphyry of the Percy area (72, p. 121).
It is present in the norite and monzonite ol Tripyramid Moun-
tain (71, Table 1).

Hedenbergite is present in small amounts in many of the
acidic plutonic rock types of the White Mountain plutonic series.
Billings found it in the North Conway area (47, p. 105ft.) and,
with Williams, found it in the Franconia area (206, p. 1020).
R. Chapman found it both in the Cherry Mountain syenite (73,
p. 180) and in several rock types in the Percy area (72, p. 42:4ff).

RHODONITE, MnSiO,
Pink to brown rhodonite is reported near the top ol Stony
Mountain, Winchester. Another deposit 7 feet thick is present one
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mile southeast of Hinsdale. Other smaller deposits have been
found in the same part of the state. Psilomelane and pyrolusite
are the characteristic alteration products present (103, p. 58).

SPODUMENE, LiAlSi, O,

Spodumene has been identified at three localities in New
Hampshire but probably occurs at several unreported localities.
Frost reports its occurrence in the Chickering mine, Walpole and
in the Turner mine, Marlow (98, p. 7, 49). Hawes (103, p. 60)
refers to good white tabular crystals which have been found at
Winchester. Megathlin (144) gives a very complete description
of the spodumene which he found in the French mine, Alstead.
The crystals here appeared to be of the order of several feet in
length. These were much altered to a soft powdery material of a
light pink color. The spodumene crystals are colorless to white,
pink, or light green. Megathlin suggests that the pink variety
may be kunzite and the green may be hiddenite.

The intergrowth of muscovite and albite, is known as “cymato-
lite.” The muscovite is derived by the alteration of a-eucryptite
which is commonly the first alteration product of spodumene.
Use or Importance of the Pyroxene Group: The pyroxene group
consists principally of rock-forming species. Rhodonite is used
occasionally as a gem or ornamental stone. Spodumene is an
important ore of lithium whose compounds are used in the
ceramic and chemical industries. Certain varieties of spodumene,
such as kunzite, are important as gem stones. Commercial quan-
tities of spodumene have not been found in New Hampshire.

PYRRHOTITE, Fe,_,S

Pyrrhotite has been found in a number of veins, some of which
are several feet across. The largest ones observed are in the towns of
Enfield, Grafton, Hanover, Haverhill, Lyman, and Orford. Recently
a water well driven into bedrock at the Bliven property in Rochester
encountered considerable pyrrhotite. The area adjacent to the well
was traversed in 1954 by an airborne magnetometer of the U. S. Geo-
logical Survey. A magnetic anomaly was indicated which trends north-
easterly into southwestern Maine. Maps of this airborne survey are
on open file at the office of the N. H. State Planning and Develop-
ment Commission, Concord, and the Department of Geology, Uni-
versity of New Hampshire, Durham. Hawes (103, p. 31) found nickel
in many of the specimens tested. The nickel is present probably as
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small grains of pentlandite enclosed in the pyrrhotite. Bannerman
(87, p. 7) reports a little pyrrhotite at the Ore Hill mine, Warren.
More than 100 pounds of pyrrhotite has been removed [rom pegmatite
at the Pattuck mine, Alexandria.

Use or Importance: Pyrrhotite, when its nickel content is high, is an
important ore of nickel. The known nickel content of the pyrrhotite
deposits is too low for commercial development. If considerable ton-
nages of pyrrhotite without any nickel were found, the mineral might
be mined for its sulfur content. At present, pyrrhotite is being re-
covered as a separate mineral at the Elizabeth mine, South Stratford,
Vermont, and shipped to the Brown Paper Company in Berlin, New
Hampshire where it is used in making sulfurous acid.

QUARTZ, 510,

Quartz is one of our most abundant minerals. It is present in
igneous rocks such as granite, rhyolite, and granite pegmatite, and is
an abundant or predominating mineral in certain metamorphics like
quartzite, quartz conglomerate, and some varieties ol schist. The
quartz in the above rocks is generally clear and colorless. Occasionally
it is smoky or milky.

Quartz veins and lenses are common, and often of considerable
size. The large veins are usually barren of metal content but the
smaller ones are sometimes metalliferous. Some of the largest quartz
deposits, essentially of the vein type, are in the towns of Alstead,
Ambherst, Bedford, Hancock, Hooksett, Londondetry, Lyndeboruugh,
Manchester, Northwood, Ossipee, Raymond, Sandwich, and Strafford
(110, Vol. IIT, pt. V, p. 5; 103, p. 49).

Pegmatites, often associated with vein deposits, as just noted,
and producing commercial amounts of feldspar and mica, contain
large amounts ol quartz. Some of the towns where this is true are
Acworth, Alexandria, Alstead, Gilsum, Gralton, Groton, Marlow,
Orange, Springfield, Sullivan, and Wilmot.

A number of distinct varieties of quartz have been described and
are listed below:

Actinolated Quartz. Verrow (201, p. 134-139) noted the occur-
rence of actinolated quartz in the Franconia Iron Mine at Lisbon. It
is a rare type of quartz containing minute needles of the mineral
actinolite.

Amethyst. Hawes (103, p. 49) refers to fine crystals of this variety
at Westmoreland, and additional deposits at Mount Crawford, Surry,
and Waterville. Amethystine quartz is present on Mount Kearsarge,
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and a recent find near Berlin has produced some beautiful crystals.

Buhrstone. It is a flintlike variety with numerous cavities and
is noted by Hawes (103, p. 49) as present at Littleton.

Jasper. This is associated with red and yellow quartz crystals and
has been found at Francestown, Gilmanton, and Hanover (103, p. 49).
It is present also at Jasper Cave, Berlin.

Morion. This variety is represented by the jet black quartz found
in the druses of the North Conway granite by Gillson (99, p. 312).

Rock Crystal. This is widely distributed as imperfect and clouded
specimens. Hawes (103, p. 49) refers to some fine large crystals, which
have been found on Moose Mountain, Hanover, and to other deposits
in Bartlett, Benton, Hanover, Raymond, Warren, and Westmoreland.
Bannerman (37, p. 11) notes fine, clear, and smoky crystals of quartz
at the Ruggles mine, Grafton.

Rose Quartz, According to Hawes (108, p. 49), it is present in
mica schist in the White Mountains and is abundant on Mount Wash-
ington. It is present also at Acworth, Alstead, Andover, Keene, and
Raymond and is abundant in places on Mount Kearsarge.

Rutilated Quartz. Hawes reported that in Orford quartz crystals
have been found that contain minute needles of rutile. “Handsome
specimens have been found near Hanover and at Cornish. In the last
named place, a large, smooth rounded pebble of quartz, as large as a
man’s head and filled with little needles of rutile, was found a long
time ago and was broken up and distributed among mineralogists.
Rounded pebbles of quartz with needles of rutile, have been found
in the river-bed at Lebanon.” (Hawes, 103, p. 45).

Smoky Quartz. This is present at Bartlett, Cornish, and Crawford

Notch. Mutilated specimens were noted at Cornish (103, p. 49).
Use or Importance: In addition to its importance as a rock-forming
mineral, quartz has many other uses. Amethyst, Jasper, Morion, Rock
Crystal, and Rose Quartz are used in limited amounts as gem Stones
or as ornamental materials. Ground quartz is used in large amounts
as an abrasive and in the ceramic industry. For the latter purpose,
quartz should have high chemical purity. It is interesting to note
that New Hampshire is again producing quartz for commercial use.
The first known production was used about 1780, in New Hampshire’s
first glass plant on the north slope of Kidder Mountain in the town
of Temple (178, p. 304).

REDDINGITE, (Mn,Fe), (PO,),.3H,0
Reddingite, a hydrated phosphate of divalent manganese and
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iron, has been described at the Palermo mine, North Groton, by
Wolfe (207, p. 94) as “small crystals on ludlamite.” Reddingite is
pinkish white or pale rose pink to yellowish ihite and colorless. It is
associated with fairfieldite, vivianite, and triphylite (Palache 27, p.
728).

Use or Importance: None is known.

RHODOCHROSITE, MnCO,

Light rose-colored rhodochrosite has been [ound at Winchester.
The outer part is blackened by weathering (103, p. 131). Switzer
(196, p. 816) describes a pale pink, fine-grained type which occurs in
veins cutting triphylite at Center Strafford. It is found also in small
amounts at the Palermo mine, North Groton.

Use or Importance: It is an ore of manganese but the known New
Hampshire deposits are of no commercial importance.

RHODONITE (See under Pyroxene Group)

RIPIDOLITE (See under Chlorite Group — equals Prochlorite)
RIEBECKITE (See under Amphibole Group)

ROCK CRYSTAL (See under Quartz)

ROSE QUARTZ (See under Quart)

RUTILATED QUARTZ (See under Quartz)

RUTILE, TiO,

Hawes (103, p. 45) relers to a number of occurrences of this
mineral. The largest deposit is at Merrimack on the Souhegan River,
where some of the red, massive rutile which is present here has been
mined. Crystals of rutile have been obtained in the soapstone quarries
at Richmond. It has been found also in Lyme, and Warren. In the
latter area, Bannerman (37, p- 7) found occasional small crystals.
Minute crystals are fairly common in granites and schists.

Use or Importance: Rutile is one of the minerals from which titanium
is extracted, however most rutile produced is used for welding rod
coatings. Some titanium derived from rutile is used in alloys, for
electrodes in arc lights, and to give a yellow color to porcelain. The
making of titanium metal is a recent development and should be in
commercial production in a very short time. Its significance lies in
its lightness, strength, and good resistance to corrosion by sea water
and many acids. It is used in jet engines as a substitute for stainless
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steel and “has the advantage of being about halt the weight of steel
and about three times as strong.” (Johnstone 17, p. 574).

SAMARSKITE (Complex oxide of the rare earths)

Samarskite is an oxide (or columbite-tantalite) principally of
the rare earths, calcium, iron, uranium, and thorium, with columbi-
um, tantalum and titanium. At the Weeks Feldspar Quarry, Wake-
field, Cameron (39, p. 107) reports that “masses of intergrown
columbite and samarskite weighing as much as 60 pounds occur in
albite, which is discolored reddish brown at the contacts.

Use or Importance: In large enough quantities, samarskite might be
a source of the rare earth elements.

SARCOPSIDE, (Fe,Mn,Ca), (PO))F, (?)

Sarcopside is a rare phosphate of iron, calcium, and manganese
which has been found in a pegmatite at Deering by Holden (114, p.
99-102; 115, p. 205-207). This is the first known occurrence of the
mineral in America. When fresh, the sarcopside is flesh-red 16 lavender
in color but alters on exposure to blue, green, or brown. The surface
alteration mineral may be vivianite. The general occurrence is as
irregular slat-like masses with a fibrous appearance.

Use or Importance: It is of interest as the only known American oc-
currence of a very rare mineral, but has no commercial value,

SCAPOLITE

Scapolite has been identified by Stewart (194, p. 510) from ma-
terial excavated for the new Armory, Manchester. It is associated with
quartz, idocrase, and grossularite garnet. At Merry Hill in North-
wood, Freedman (90, p. 463) notes the occurrence of scapolite asso-
ciated with diopside and apatite.
Use or Importance: None is known.

SCHEELITE, CaWO,

Scheelite, a calcium tungstate, occurs at Holts Ledge, Lyme; at
the Palermo mine, North Groton; and in the towns of Alstead, Ben-
ton and Hinsdale. Several quartz veins at Holts Ledge contain con-
siderable amounts of scheelite but prospecting has not proved
commercial quantities. Associated with the scheelite are molybdenite,
powellite, bismuthinite, tourmaline, potash feldspar, calcite, pyrite
and magnetite. (Field notes for the New Hampshire State Planning
and Development Commission: N. K. Flint).

52

Use or Importance: The most important uses of tungsten are for
making tough, high speed tool steels and for electric lamp filaments.

SCHORL (See under Tourmaline)
SERICITE (See under Muscovite, Mica Group)

SERPENTINE, Mg,Si,0. (OH),

Small amounts of serpentine are reported as present along the
Connecticut Valley and in the town of Pittsburg (103, p. 114).

Use or Importance: It is used as an ornamental stone and is an i
portant type of asbestos when fibrous. No deposits of importance are
known in New Hampshire.
SICKLERITE SERIES

FERRI-SICKLERITE (Li,Fe” ,Mn”) (PO,)

Ferri-sicklerite, a phosphate of lithium, wrivalent iron and di-
valent manganese, is reported at the Palermo mine, North Groton.
and the Parker Mountain mine at Center Strafford. It is a vellowish
brown to dark brown massive mineral formed through the alteration
of triphylite (Palache 27, p. 672-673).

Use or Importance: None is known.

SICKLERITE (Li,Mn",Fe”) (PO,)

Sicklerite, a phosphate of lithium, divalent manganese, and uri-
valent iron, occurs at the E. E. Smith mine, Alexandria, as an alteri-
tion of lithiophilite. Its physical characteristics are the same as
ferri-sicklerite (Palache 27, p. 672-673).

Use or Inportance: None is known.

SIDERITE, FeCO,

Siderite is present in the druses of the North Conway granite
where Gillson (99, p. 312) lound it to be one of the last minerals ol
magmatic origin to form. Larrabee (133, p. 84) notes its presence in
the ore of the old Shelburne Lead mine. Shelburne. Siderite occurs
in small amounts at the Palermo mine, North Groton; Smith mine,
Raymond; and the Chandler Mills mine, Newport.

Use or Importance: When present in abundance it is an ore ol iron.

SILLIMANITE, ALSIiO,

Sillimanite has long been recognized as an abundant mineral in
the Fibrolite (sillimanite) schist of Hitchcock (110, Vol. 1I, pt. I,
p. 674). More recently geologists have demonstrated that sillimanite
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is not only abundant in the high grade metamorphic zone of most
formations in New Hampshire, but it is widely distributed, particu-
larly in the Littleton formation,

In 1940 Bannerman made a survey of some sillimanite occur-
rences in the Rumney and Cardigan areas. One locality in Rumney
was sampled for laboratory tests. “The results of the tests made by
the Bureau of Mines show that despite the coarseness of the sillimanite
grain, biotite, garnet, and other iron minerals are so intimately in-
termixed with it that the sillimanite cannot be separated satisfac-
torily.” (38, p. 3).

Sillimanite deposits at Gap Mountain and Cobb Hill in the

Monadnock region appear to contain sufficient tonnages and are of
a quality that warrant further exploration and laboratory tests (Fow-
ler-Billings, 86, p. 14).
Use or Importance: Sillimanite is one of the most important minerals
used in refractory products such as brick for lining all types of fur-
naces. In the ceramic industry sillimanite may be added to kaolin
and clay for making certain types of ceramic ware.

SILVER, Ag

Silver is present, probably as argentite, in varying amounts in
much of the galena of the state. (See under Galena). A doubtful
occurrence of filaments of native silver is reported in an iron ore
which occurs on West River Mountain (103, p. 23).
Use or Importance: There is no commercial production of silver in
New Hampshire,

SMITHSONITE, ZnCO,

Smithsonite, a zinc carbonate, occurs in small amounts as an
alteration of sphalerite in some of the fluorite veins in Westmoreland
(Bannerman 40, p. 4). It is associated with barite, calcite, fluorite, and
sulfides, such as chalcopyrite, pyrite, galena, sphalerite, and bornite.
Use or Importance: A source of zinc.

SMOKY QUARTZ (See under Quartz)

SOAPSTONE (See under Talc)

SODALITE, Na,ALSi,0,,Cl

The sodalite-bearing rock at Red Hill, Moultonborough, has re-
cently been studied by Quinn (167, p. 386). Sodalite is present in
amounts up to 30 per cent of the nephelinesodalite syenite of this
locality. The mineral is grayish or greenish to bluish-gray. It is rela-
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tively pure with possibly a small amount of hackmanite. Sodalite
fluoresces under ultra-violet light, which property was used by Quinn
to quickly distinguish it from the associated, similar appearing, but
non-fluorescing, nepheline.

Use or Importance: Sodalite has no commercial value.

SPESSARTITE (See under Garnet Group)

SPHALERITE, ZnS

A number of deposits of sphalerite are known in New Hamp-
shire, a few of which have been operated commercially. It is invari-
ably associated with one or more sulphides such as pyrite, chalcopy-
rite, or galena. The usual color is dark brown to black. However, light
yellowish brown sphalerite is present at the Madison mine.
Use or Importance: Sphalerite is the most important ore of zinc. This
mineral was generally present in the ore of the old copper and silver-
lead mines, [requently being discarded as a gangue mineral. Two
mines in which sphalerite was the dominant ore mineral are the Ore
Hill mine in Warren described by Hitchcock (110, Vol. 111, pt. V,
p. 48-49) and Weed (203, p. 17), and the Milan mine described by
Emmons (81). Small deposits have been noted at Croydon, Enfield,
Haverhill, Laconia, Monroe, Rumney, and Shelburne.

SPHENE (Titanite), CaTiSiO,

Sphene is widely distributed in minute amounts as an accessory
mineral in igneous and metamorphic rocks, Quinn (167, p. 383)
refers to it as an abundant accessory in the outer coarse syenite at
Red Hill. According to Fowler-Billings and Page (85, p. 22) “visible
grains of brownish titanite” occur in granite on Downing Mountain
and Eagle CIliff, east of Stinson Lake in the towns of Ellsworth and
Rumney.

Leucoxene is “a name loosely applied to dull, fine-grained, yel-
lowish to brown alteration products high in titanium.” (Palache 27,
Vol. I, p. 560).

Use or Importance: Commercial deposits are unknown in New
Hampshire.

SPINEL, MgALO,

Hawes (103, p. 39) refers to bright red octahedra in the lime-
stone on Saddleback Mountain as spinel.
Use or Importance: Some spinel is used as a gem stone.

SPODUMENE (See under Pyroxene Group)
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STAUROLITE, Fe”AlSi,O,, (OH),

An excellent description of New Hampshire staurolite is given
by Billings (50, p. 491) in his description of its occurrence in the
Littleton-Moosilauke area. “Staurolite, one of the most striking min-
erals in the middle-grade zone, is best seen on a barren hill three-
quarters of a mile due west of the summit of Garnet Hill. The stauro-
lite commonly is found as diversely oriented porphyroblasts 1 to 10
centimeters long. The crystals are generally euhedral and are bounded
by the unit prism and the side pinacoid; terminal faces were not
found. Twinned crystals are fairly common, particularly those that
cross at 60 degrees, the twin plane being (232); in a few places, six-
pointed twins were seen. A few rectangular crosses, twinned on (132)
have been observed. The staurolite is generally relatively free from
foreign inclusions, but, in places, it encloses large quantities of other
minerals.” Hadley and Chapman (101, p. 26) found abundant stauro-
lite in the Orfordville formation in the town of Orford where it is
present at the top, and southeast side of Blackberry Hill, and at the
west side of Strawberry Hill. At both localities large brown crystals
several inches long may be found imbedded in schist. Small dark
staurolite crystals, up to an inch in length, have been found in the
Gonic formation, Rochester, by Katz (125, p. 172).

At Park Hill, Westmoreland and from near the summit of Bare
Hill, Putney, unaltered staurolite crystals as much as 2 to § inches
long, may be found (Moore 152, p. 25). Chapman (69, p. 27) noted
staurolite crystals 3 to 4 inches long on Mount Tug just south of the
Sugar River and near the west border of the Sunapee quadrangle.
Use or Importance: None is known.

STEWARTITE

Stewartite is essentially a hydrated phosphate of manganese which
has been identified at the Palermo and Fletcher mines, North Groton.
At the Palermo mine, Wolfe (207, p. 94-97) noted that it occurred in
platy orange-brown crystals.
Use or Importance: None is known.

STRENGITE, Fe (PO,).2H,O

Strengite, a hydrated phosphate of ferrous iron, occurs at the
Palermo mine, North Groton as an alteration product of triphylite.
The color is commonly peach-blossom-red, carmine, violet, but may
be colorless.

Metastrengite, a hydrated phosphate of ferric iron, also occurs at
these same mines (Palache 27, Vol. 11, p. 756-760).
Use or Importance: None is known.

STRIGOVITE (See under Chlorite Group)

SULFUR, § .
Hawes (103, p. 25) has found secondary sulfur from the decompo-

sition of a sulphide at Brentwood. He noted it also in tremolite 1n
Chester. .

Use or Importance: The traces of sulfur that have been found are ol
academic interest only.

TALC, Mg,Si,0,, (OH). N

The soapstone variety of talc is present in many lo(:ullmcs. At
Francestown, where soapstone was produced commercially for many
years, the stone contains abundant spherical radial aggregates o‘f
talc crystals and some disseminated pyrrhotite (110, ‘Vol. 111, pt. V,
p- 86). Another important locality, where several mines once oper
ated, is in Orford. Hadley and Chapman (101, p. 24-25) report that
a considerable amount of fair quality material is still available here.
Other deposits referred to by Hawes (103, p. 113) _;mcl Hitchcock
(110, Vol. 111, pt. V, p. 86-88) are Canterbury, Haverhill, Keene, Lan-
caster, Richmond, Swanzey, Warner, and Weare.
Use or Importance: Apparently most of the New Hampshire soap-
stone was used in stoves and as hearthstones. Some was ground and
used as packing material. The mineral has not been mined for many

years.

TENORITE, CuO _
The variety melaconite is described by Hawes (103, p. 37) as

present at Orford. It is a soft, black mineral produced through the

alteration of chalcopyrite. o

Use or Importance: This mineral is of no commercial importance.

THURINGITE, 8FeO, (AlFe),0..6510,.9H,0

This mineral, closely related to the chlorites, has been identified
by Carleton Chapman in the black, garnet-mica schists of the Orlord-
ville formation. It has been converted partly into garnet (61, p. 172).
Use or Importance: This mineral has no commercial value.

TITANITE (See Sphene)
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TOPAZ, ALSIO, (F,OH),

Many beautiful crystals of topaz have been found on the east
slope of South Baldface Mountain, Chatham. Billings (46, p. 173-178)
gives an excellent description of the occurrence and nature of the
crystals after a careful study of the 200 crystals in the Harvard Uni-
versity collection. The crystals, collected by E. C. Andrews of Chat-
ham, about 1900, range up to 9 by 6 centimeters in size. Some are
doubly terminated. They were collected from pockets in the miaro-
litic alkaline biotite granite of South Baldface Mountain, at an
elevation of approximately 2900 feet, or from the nearby talus slopes.
Topaz is associated with phenacite, perthitic feldspar, and smoky
quartz. The crystals are clear and either pink or colorless, sometimes
with a bluish border. These crystals are of added interest in that
Billings found on them new and rare crystal faces. Bannerman (37,
p. 12) reports small clear well-formed crystals at the Ruggles mine,
Grafton. Topaz crystals have also been found at Green Ledges, Milan,
and at Victor Head, Stark. The largest crystal reported by Verrow
(202, p. 255-260) was 4 inches long and 2 inches in diameter. Accord-
ing to Leggett and Weeks (personal communication) recent excava-
tions at Conway in the Lovejoy “gravel pits” — weathered Conway
granite, locally called “rottenstone” — have encountered “pockets”
containing excellent crystals of topaz associated with smoky quartz
and microcline (amazonite) crystals.

Use or Importance: This is a well-known gem stone.

TORBERNITE, Cu (UO,), (PO,),.8-12H,0

Minute amounts of this rare uranium-bearing phosphate have
been found at the Ruggles mine, Grafton. It occurs as small, thin,
dark-green scales on feldspar. Bannerman (38, p. 3) recently reports
finding little clusters of emerald to grass green crystals of torbernite
in this same locality.
Use or Importance: It is of interest as a rare mineral.

TOURMALINE, WX,B,Al (AlSi,0,), (O,0H,F) W=Na,Ca
X=AlLFe""LiMg
This complex silicate of boron and aluminum is found widely
distributed in New Hampshire. The black iron-bearing tourmaline,
schorl is the most abundant variety. Large crystals are common in
many of our pegmatites. These are commonly three to four inches

in diameter, and occasionally six inches or more across. Thin, plate-

like crystals are found at times in muscovite crystals, When thin

58

enough these plates show pleochroism in polarized light. Slender
black crystals have been found in white quartz at Gilmanton, Hano-
ver, Haverhill, Newfields, and Northwood. Bladed crystals are noted
by Hawes (103, p. 104) at Lebanon and by Hitchcock (110, Vol. I11,
pt. V, p. 34) at Newmarket. Black fibrous tourmaline has been col-
lected at both of the last named localities. Interesting jet-black tourma-
line crystals with cores of clear quartz have been found by Stewart
(personal communication) at Sanders Ledge in the Blue Hills Range.
Large brown crystals of tourmaline, presum:lbiy the variety
dravite, are present in the talc at Orford. Hawes (108, p. 103) also
refers to the blue variety, indicolite, as present at Hinsdale and in a
granite near Winchester. Frost (98, p. 7) reports its presence at the
Chickering mine, Walpole. Larrabee (183) reports green tourmaline
in the Walpole district.
Use or Importance: Tourmaline is used as a gem stone when clear,
unfractured, and of proper color. The strong piezoelectric property
of tourmaline makes it useful in the manufacture of pressure gauges.

TREMOLITE (See under Amphilmle Group)

TRIPHYLITE, Li (Fe”,Mn) (PO,)

Once believed to be a rare mineral pegmatite in New Hampshire,
triphylite has been discovered in many places in recent years. Penfield
(158) was the first to identify triphylite in New Hampshire at Grafton
in 1877. Since then it has been discovered in many pegmatites. The
largest crystals have been reported at the Palermo No. | mine, North
Groton where “single crystals of triphylite range up to fourteen feet
or more in length.” (Frondel 93, p. 136). A large nodular mass of
triphylite ten feet across was described by Switzer (196, p. 814) at the
parker Mountain mine, Center Strafford. Frost (87, p. 7) found it
at the Chickering mine, Walpole. Well developed crystals at the
Chandler Mills (“Smith”) mine were first described by Chapman
(64, p. 90-98). Some of the crystals were several inches across. In addi-
tion, triphylite has been identified at the following mines or prospects:
Balla, Acworth; Demott, Grafton; Eight Ball, Rumney; Fletcher,
North Groton; Globe, Springfield; Keyes No. 1, Orange; Nancy No.
2, North Groton; Pattuck, Alexandria; Palermo No. 3, North Groton;
Rice, North Groton; Ruggles, Gralton; Sargeant, Claremont; Smith,
Raymond; E. E. Smith, Alexandria; G. F. Smith, Newport; Standard,
Orange; Stinson-Craig, North Groton; Union, North Groton; Valen-
cia, North Groton.

Use or Importance: It is of interest as a rare mineral.
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TRIPLITE, (Mn"Fe”, Mg,Ca), (PO,) (F,OH)

Heinrich (106, p. 268) reports that triplite, a fluo-phosphate
chiefly of divalent iron and manganese, with smaller amounts of cal-
cium and magnesium, has been [ound at the Palermo mine, North
Groton. Its color is commonly dark brown or chestnut brown, also
reddish brown to flesh brown, and is salmon pink in highly man-
ganoan material (Palache 27, p. 849).

Use or Importance: None is known.

TRIPLOIDITE GROUP
Triploidite (Mn”,Fe”), (PO,) (OH) and Wolfeite (Fe”Mn"),
(PO,) (H) are believed to form a complete series by substitution of
manganese and iron.

TRIPLOIDITE, (Mn"Fe”), (PO,)(OH)

Frondel and Lindberg (93, p. 185-141) report that triploidite
is one of the minerals formed by the hydrothermal solutions
which attacked some of the triphylite at the Palermo mine, North
Groton. The color of the manganeserich triploidite is usually
pinkish, wine yellow to yellow brown.

Use or Importance: None is known.

WOLFEITE, (Fe”,Mn”)(PO,)(OH)

Frondel (95, p. 692-705) describes wolfeite at the Palermo
mine, North Groton, as a reddish brown cleavable mineral which
occurs as grains in triphylite. It is an alteration ol triphylite and
is associated with veinlets that contain chlorite, sphalerite, pyrite,
and arsenopyrite.

Use or Importance: None is known.

URANINITE (Pitchblende) — complex uranium oxide

The best-known occurrence of uraninite in New Hampshire is
at the Ruggles mine, Grafton. This deposit has been studied by
Shaub (185, p. 334-341). The mineral is present chiefly as a three-
dimensional intergrowth with perthitic feldspar. In addition, there
are some skeletal crystals present, especially in albite which is asso-
ciated with the perthite. Individual crystals are associated chiefly
with granular albite and apatite. Some ol the uraninite collected by
Shaub was analyzed by Frederick Hecht of Vienna. From the lead-
uranium ratio of the analysis, the age of the deposit was calculated.
It is 304 millions of years old, which places its origin in late Devonian
time.
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Another locality where uraninite has been found is at the Gold-

ing-Keene mine in Alstead. This occurrence is reported by Hammond
(personal communication) and is associated with the characteristic
alteration minerals, gummite, uranophane and autunite,
Use or Importance: Uraninite is one of the principal ores ol uranium
and radium. No commercial deposits have been discovered, but speci-
mens [rom the Ruggles mine probably occur in most of the museums
in the world and in most private mineral collections.

URANOCHALCITE — uranium sulfate (7)

Uranochalcite is apparently the uranium mineral coating the
almandite garnet at the Palermo mine, Groton, according to Berman
(45, p. 171).

Use or Importance: It is of no commercial value.

URANOPHANE, CaU,0,5i,0.7H,0

Uranophane is one of the alteration products from uraninite,
and is found associated with gummite. It has been collected at the
Ruggles mine, Grafton. It has been reported by Hammond (personal
communication) at the Golding-Keene mine, Alstead. A recent report
by Bannerman (37, p. 11) notes uranophane at the Grafton locality,
confirming the author’s findings.
Use or Importance: It is of interest as one ol the rather rare uranium-
bearing minerals. It has no commercial importance in New Hamp-
shire,
URANOSPINITE, Ca (UO,), (AsO,)..8H,O

Uranospinite, a hydrated arsenate of calcium and uranium, occurs
at the Ruggles mine, Grafton (Seaman 182, p. 34-87). It is a cleavable
lemon-yellow to sisken-green mineral.
Use or Importance: None is known.

VIVIANITE, Fe”, (PO,)..8H,O
Narrow bands of vivianite have been found in triphylite by Ber-

‘man (45, p. 172) at the Palermo mine, Groton. Switzer (196, p. 817)

noted vivianite at Center Strafford. It is present as a deep blue altera-
tion product of triphylite. It occurs as thin films on the triphylite, as
small masses of powdery material, and rarely as small rough crystals.
Most of the triphylite occurrences listed above contain vivianite.

Use or Importance: This mineral has no commercial value.

VOELCKERITE (See under Apatite Group)

WAD (See under Psilomelane)
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WARDITE, CaAl, (PO,), (OH).2H,0

In addition to beryl, Hurlburt (120, p. 296) reports that several
interesting minerals have been found at Beryl Mountain near West
Andover. “The most unusual for this pegmatite is a single specimen
composed mostly of quartz with an area on one side about 10 by 15
centimeters, coated with white to colorless crystals of wardite. This
is the third locality in the world for wardite.” It is a hydrated basic
phosphate of sodium and aluminum.
Jse or Importance: None is known.

WAVELLITE, Al, (OH), (PO,),.5H,0O
Wavellite has been reported, probably incorrectly, from the tin
mine at Jackson (103, p. 125).

WHITLOCKITE, Ca,(PO,),

Whitlockite, a tricalcium phosphate,. was found originally at the
Palermo mine, North Groton, and is associated with siderite, quartz,
apatite, ludlamite, fairfieldite, xanthoxenite and triphylite (Frondel
91, p. 227-228). It is colorless to white, gray or yellowish. Crystals are
commonly rhombohedral and are without any cleavage. Some whit-
lockite occurs in coarse-granular to earthy masses (Palache 27, p. 684).
Use or Importance: None is known.

WOHLERITE, Na,Ca, (Zr,Cb)FSi,O,

This rare and complex silicate has been found at the Horne
“Quarry,” Red Hill by both Pirsson and Washington (163, p. 270-
271) and by Quinn (167, p. 387).

Use or Importance: It is of interest as a very rare mineral.

WOLFRAMITE, (Fe,Mn)WO,

Small amounts of wolframite are reported present in the tin
veins at Jackson (103, p. 126).
Use or Importance: So far as known this ore of tungsten is present
in New Hampshire in such small amounts that it has no commercial
value.

XANTHOXENITE, Ca,Fe (PO,), (OH).115H,O

The hydrated basic phosphate of trivalent iron, xanthoxenite, is
one of the last minerals to form during the hydrothermal alteration
of triphylite. At the Palermo mine, North Groton, it is usually found
deposited in cavities on other minerals such as whitlockite, eosphorite-
childrenite, rockbridgeite, and other phosphates in those pegmatites
that contain an abundance of triphylite (Wolfe 207, p. 692-705).
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Crystals and massive material are pale yellow to brownish.
Use or Importance: None is known.

ZEOLITE (See Analcite)
ZINNWALDITE (See under Mica Group)

ZIRCON, ZrSiO,

Zircon is widely distributed as minute crystals in many igneous
rocks, especially the acidic ones such as the granites and syenites.
Quinn (167, p. 888) found it to be an abundant accessory mineral in
the Watson Ledge quartz syenite at Red Hill. Zircon is present, in
limited amounts, in the druses of the North Conway granite (99, p.
311), and as small grains in pegmatite stringers in the wall rock of
the Gilsum area pegmatite dikes (144, p. 176). Bannerman (38, p. 10)
has found small cinnamon brown crystals ol zircon at the Ruggles
mine, Grafton.

Use or Importance: Zircon is used chiefly in the ceramic, refractory
chemical and metallurgical industries, and occasionally as a gem stone.

ZOISITE (See under Epidote Group)
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DISTRIBUTION OF
NEW HAMPSHIRE MINERALS
BY TOWNS OR REGIONS

The information compiled below is restricted to localities cited
in this report and does not include the most common minerals unless
reference is made to some special locality. However, it is felt that this
gives a fairly accurate cross-sectional view of our knowledge of the
distribution of New Hampshire minerals. This distribution is defin-
itely “spotty.” In part this is due to irregular distribution of mineral
types. In addition, it shows that our knowledge of our minerals and
their distribution is still far from complete.

ACWORTH:
autunite, beryl, biotite, columbite, orthoclase, perthite, quartz

(rose)
ALBANY:
andalusite

ALEXANDRIA:
arsenopyrite, apatite, autunite, beryl, chalcopyrite, columbite-
tantalite, dufrenite, feldspar, heterosite, lithiophilite, muscovite,
pyrite, pyrrhotite, quartz, sicklerite, tourmaline, triphylite, vivi-
anite

ALSTEAD:
andalusite, andradite, autunite, biotite, columbite, [erri-molyb-
dite, kaolin, molybdenite, muscovite, perthite, pyrite, quartz,
scheelite, spodumene, uraninite, uranophane

ALTON:
arsenopyrite, galena

AMHERST:
calcite, grossularite, ilmenite, idocrase (vesuvianite) magnetite,
microcline, oligoclase, pyroxene, pyrrhotite, quartz

ANDOVER:
almandite, andalusite, bertrandite, beryl, columbite, quartz (rose)
wardite.

ANTRIM:
graphite
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BARNSTEAD:
limonite

BARRINGTON:
graphite

BARTLETT:
danalite, hematite, ilmenite, quartz (rock crystal and smoky)

BATH:
azurite, chalcopyrite, galena, kalinite, malachite

BELKNAP MOUNTAINS:
anorthite, corundum, hastingsite, ilmenite, nepheline, pyroxene
(augite), sillimanite

BELLOWS FALLS QUADRANGLE:
allanite, amphibole, apatite, beryl, biotite, calcite, chlorite, epi-
dote, garnet, graphite, ilmenite, leucoxene, limonite, magnetite,
muscovite, plagioclase, potash feldspar, pyrite, pyroxene, quartz,
rutile, sillimanite, sphene, stauroclite, tourmaline, zircon, rzoisite

BENTON:
hematite, magnetite, quartz (rock crystal) scheelite

BERLIN:
chalcopyrite, columbite, cordierite, kyanite, magnetite, molyb-
denite, pyrite, quartz (amethyst and jasper)

BRADFORD:
almandite

BRENTWOOD:
melanterite, sulfur

BRISTOL:
graphite
CAMPTON:

beryl, feldspar, garnet, muscovite, perthite, pyrite

CAMPTON FALLS:
analcite

CANAAN:
beryl, feldspar, garnet, muscovite, tourmaline
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CANTERBURY:
talc (soapstone)

CARDIGAN QUADRANGLE:
apatite, beryl, biotite, chlorite, garnet, magnetite, muscovite, or-
thoclase, plagioclase (andesine), pyrite, quartz, sillimanite, zircon

CHARLESTOWN:
andalusite, limonite

CHATHAM:
beryl, phenacite, topaz

CHERRY MOUNTAIN:
fayalite, hornblende, perthite, pyroxene (hedenbergite)

CHESTER:
graphite, sulfur

CLAREMONT:
apatite, feldspar, garnet, graftonite, heterosite, muscovite, pyrite,
tourmaline, triphylite, vivianite

CONWAY:
microcline, quartz (rose), riebeckite, topaz

CORNISH:
argentite, quartz (smoky), rutile

CRAWFORD NOTCH:

fluorite, microcline (amazonstone), quartz (rose)

CROYDON:
chalcopyrite, cordierite, pyrite, sphalerite

DALTON:
bornite, galena, malachite

DANBURY:
almandite, autunite, beryl, garnet, muscovite

DEERING:
cacoxenite, dufrenite, sarcopside

DIXVILLE NOTCH:
andesine
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DORCHESTER:
bytownite, garnet, muscovite, oligoclase, tourmaline

DOVER:
penninite

DUBLIN:
chromite

DUNBARTON:
galena

EASTON:
magnetite

EATON:
limonite

EFFINGHAM:
molybdenite

ELLSWORTH:
galena, sphene

ENFIELD:
galena, pyrite, pyrrhotite

EPSOM:
galena

EXETER:
epidote, hornblende

FARMINGTON:
andalusite
FRANCESTOWN:
arsenopyrite, quartz (jasper), talc (soapstone)
FRANCONIA QUADRANGLE:
_cordierite, fayalite, hastingsite, nepheline, pyroxene (hedenberg-
ite), riebeckite, sillimanite, tremolite

FRANCONTIA: ‘
andradite, arsenopyrite (danaite), azurite, chalcopyrite, ferrimo-

lybdite, hematite, kaolin, malachite, molybdenite, prehnite, zoisite

GILFORD:
magnetite (lodestone)



GILMANTON:
epidote, melanterite, psilomelane (bog manganese), quartz (jas-
per), tremolite, tourmaline (schorl)

GILSUM:
beryl, kaolin, microcline, muscovite, perthite, quartz, zircon

GORHAM:
bornite, galena, malachite

GOSHEN:
graphite

GRAFTON:

almandite, autunite, beryl, biotite, chrysoberyl, columbite,
cyrtolite, fluorapatite, fluorite, graftonite, gummite, lepidolite,
lepidomelane, lithiophilite, lollingite, marcasite, molybdenite,
montmorillonite, muscovite, orthoclase, parsonite, perthite, phos-
phuranylite, psilomelane (bog manganese), pyrite, pyrrhotite,
quartz, staurolite, topaz, torbenite, triphylite, voelckerite, urani-
nite, uranophane, zircon

GRANTHANM:
molybdenite

GROTON:

almandite, amblygonite, apatite, arsenopyrite, augelite, autunite,
beraunite, beryl, brazilianite, chalcopyrite, childrenite-eospho-
rite, chlorite, crandallite-deltaite, cyrtolite, dulrenite, fairfieldite,
ferri-sicklerite, Irondelite, goyazite, graftonite, gummite, heterosite,
lazulite, limonite, lollingite, ludlaumite, manganite, melanterite,
messelite (), muscovite, palermoite, perthite, psilomelane, pyrite,
quartz, reddingite, rhodochrosite, rockbridgeite, siderite, sphal-
erite, stewartite, strengite, triplite, triphylite, triploidite, urano-
chalcite, uranophane, vivianite, whitlockite, wolfeite, xanthox-
enite, reolite, zinnwaldite

HANCOCK:
graphite, quartz

HANOVER:
anorthite, almandite, epidote, hornblende, kyanite, malachite,
pyrite, pyrrhotite, quartz (jasper and rock crystal), rutile, tour-
maline (schorl), zoisite
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HARRISVILLE:
graphite

HAVERHILL.:
arsenic, arsenopyrite, calcite, chalcopyrite, galena, limonite, mar-
casite, psilomelane (bog manganese), pyroxene, pyrrhotite, sphal-
erite, talc (soapstone), tourmaline (schorl)

HILLSBOROUGH:
graphite

HINSDALE:
pyrolusite, rhodonite, scheelite, tourmaline (indicolite)

HOOKSETT:
galena, quartz

HOPKINTON:
melanterite

JACKSON:
arsenic, arsenopyrite, bornite, cassiterite, chalcopyrite, copper,
epidote, fluorite, hematite, ilmenite, magnetite, molybdenite,
pharmocosiderite, wavellite (?), wolframite

JAFFREY:
kyanite

KEENE:
graphite, quartz (rose), tale (soapstone)

KEENE-BRATTLEBORO QUADRANGLE:
actinolite, allanite, anthophyllite, apatite, barite, biotite, calcite,
chalcopyrite, chlorite, diopside, epidote, {luorite, gilena, garnet,
graphite, hematite, hornblende, kyanite, leucoxene, magnetite,
magnetite-ilmenite, muscovite, plagioclase, potash-feldspar, pyrite,
pyroxene, quartz, rutile, sericite, sillimanite, soapstone, sphalerite,
sphene, staurolite, tourmaline, zircon, zoisite

LACONIA:
psilomelane (bog manganese), sphalerite

LANCASTER:
limonite, talc (soapstone)

LANDAFF:
ferrimolybdite, molybdenite
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LANGDON:
andalusite

LEBANON:
arsenopyrite, galena, hematite, kyanite, limonite, magnetite, py-
rite, tourmaline (schorl) (fibrous), tremolite

LISBON:
actinolated quartz, andalusite (chiastolite), ankerite, arsenopyrite,
azurite, calcite, chalcopyrite, epidote, galena, garnet, hematite,
hornblende, ilmenite, kyanite, magnetite, malachite, oligoclase,
prehnite, prochlorite, pyrite, psilomelane (bog manganese),
scheelite, staurolite, stilbite, tremolite, zoisite

LITTLETON-MOOSILAUKE QUADRANGLE:
actinolite, ankerite, anorthoclase, azurite, barkevikite, calcite,
chalcopyrite, diabantite, hornblende, malachite, muscovite (pin-
ite), orthoclase, quartz (buhrstone), staurolite

LONDONDERRY:
quartz

LOUDON:
galena

LOVEWELL MOUNTAIN QUADRANGLE:
actinolite, andesine, anorthite, apatite, beryl, biotite, bytownite,
calcite, chlorite, cordierite, diopside, epidote, garnet, graphite,
hornblende, kyanite, magnetite, magnetite-ilimenite, monazite,
melanterite (¥), microcline and orthoclase, muscovite, oligoclase,
pyrite, quartz, rutile, sillimanite, sphene, spodumene, tourmaline,
zircon, zoisite

LYMAN:
ankerite, arsenopyrite, azurite, chalcopyrite, copper, dolomite,
galena, gold, malachite, pyrite, pyrrhotite

LYME:
bismuthinite, calcite, cassiterite, chalcopyrite, galena, gold, horn-
blende, kyanite, magnetite, molybdenite, potash feldspar, powell-
ite, pyrite, rutile, scheelite, tourmaline

LYNDEBOROUGH:
galena, quartz

MADISON:
chalcopyrite, galena, sphalerite

MANCHESTER:
allanite, idocrase (vesuvianite), quartz, scapolite

MARLOW:
feldspar, lepidolite, spodumene, quartz

MASCOMA QUADRANGLE: _
epidote, penninite, prochlorite, sillimanite, thuringite

MEREDITH:
calcite, galena

MERRIMACK:
rutile

MIDDLETON:
arsenopyrite
MILAN:

amethyst, beryl, bornite, chalcocite, chalcopyrite, chlorite, micro-
cline, molybdenite, muscovite, sphalerite, topaz

MILFORD:
allanite, limonite

MILLSFIELD:
beryl

MONADNOCK QUADRANGLE:
actinolite, apatite, biotite, bog iron ore, chlorite, chloritoid, di-
atomite (silica), epidote, garnet, graphite, hornblende, kyanite,
muscovite, oligoclase-andesine, potash feldspar, pyrite, quartz,
sericite, sillimanite, sphene, tourmaline, zircon

MONROE:
azurite, chalcopyrite, malachite, pyrite, sphalerite

MOULTONBOROUGH:
hornblende, pyrite

MOUNT MONADNOCK:
tremolite

MT. CHOCORUA QUADRANGLE:
amphibole, biotite, chlorite, fayalite, garnet, grunerite, hasting-
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site, hedenbergite, ilmenite, muscovite, nepheline, olivine, plagio-
clase, potash-feldspar, pyroxene, quartz, sillimanite, sodalite

MT. CRAWFORD:
quartz (amethyst)

MT. CUBE QUADRANGLE:
actinolite, allanite, amphibole, apatite, augite, biotite, calcite,
~chlorite, clinozoisite, diopside, epidote, garnet, graphite, ilmenite,
kyanite, leucoxene, magnetite, molybdenite, muscovite, ortho-
clase, ottrelite, plagioclase, pyrite, pyrrhotite, quartz, rutile,
scapolite, scheelite, serpentine, soapstone, sphene, staurolite,
tourmaline, tremolite, zircon, zoisite

MT. KEARSARGE:
quartz (amethyst and rose)

MT. PAWTUCKAWAY QUADRANGLE:
actinolite, amphibole, apatite, beryl, biotite, calcite, chlorite,
clinozoisite, diopside, garnet, hypersthene, ilmenite, leucoxene,
limonite, magnetite, microcline, microperthite, muscovite, ortho-
clase, plagioclase, pyrite, pyroxene, quartz, rutile, scapolite, seri-
cite, sillimanite, sphene, staurolite, tourmaline, uralite, zircon

MT. WASHINGTON QUADRANGLE:
actinolite, andalusite, apatite, biotite, chlorite, clinozoisite, diop-
side, epidote, garnet, hornblende, ilmenite, iron, leucoxene,
magnetite, muscovite, orthoclase and microcline, plagioclase, pro-
chlorite, pyrite, pyroxene, quartz (rose), sillimanite, sphene,
staurolite, tourmaline, zircon

NASHUA:
galena

NELSON:
graphite, psilomelane (bog manganese)

NEWBURY:
fluorite

NEWCASTLE:
calcite

NEWFIELDS:
tourmaline (schorl and fibrous)
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NEW IPSWICH:
beryl

NEW LONDON:
beryl, molybdenite

NEWMARKET:
galena

NEWPORT:
amblygonite, apatite, augelite, beryllonite, brazilianite, calcite,
cleavelandite, hurlburtite, lazulite, molybdenite, pyrite, siderite,
triphylite

NORTH CONWAY:
albite, allanite, anatase, andalusite, astrophyllite, brookite, chloro-
pal (nontronite), clinozoisite, fluorapatite, fluorite, hastingsite,
microcline, muscovite (sericite), orthoclase, prochlorite, pyroxene
(diopside and hedenbergite), riebeckite, quartz (morion, ame-
thyst, and smoky), siderite, sillimanite, strigovite, zircon

NORTHWOOD:
pyrolusite, quartz, tourmaline (schorl)

NOTTINGHAM:
columbite, malachite

ORANGE:
albite (cleavelandite), apatite, beryl, chalcopyrite, chrysoberyl,
feldspar, galena, garnet, graftonite, muscovite, oligoclase, pyrite,
pyrrhotite, quartz, spodumene, tourmaline, triphylite, vivianite

ORFORD:
calcite, chalcocite, chalcopyrite, copper, feldspar, galena, garnet,
graphite, kyanite, malachite, muscovite, pyrite, pyrrhotite, stauro-
lite, talc (soapstone), tenorite (melaconite), tourmaline (dravite)

OSSIPEE:

allanite, beryl, cassiterite, columbite, quartz

OSSIPEE MTNS.:
pyroxene (augite-diopside)

PELHAM:

limonite



PERCY QUADRANGLE:
albite, allanite, almandite garnet, andesine, apatite, astrophyllite,
biotite, chlorite, chloritoid, epidote, fayalite, hastingsite, heden-
bergite, hematite, hornblende, labradorite, magnetite, muscovite,
oligoclase, pyrite, quartz, riebeckite, sericite, sillimanite, sphene,
staurolite, tourmaline, zircon

PIERMONT:
barite, hematite, ilmenite, magnetite

PITTSBURG:

chalcopyrite, galena, gold, serpentine
PITTSFIELD:

galena

PLAINFIELD:
amesite, chalcopyrite, dolomite

PLYMOUTH QUADRANGLE:
actinolite, beryl, biotite, chalcopyrite, columbite, diatomite (sili-
ca), diopside, fayalite, galena, garnet, hastingsite, hedenbergite,
hornblende, melanterite, muscovite, plagioclase, potash feldspar,
pyrite, pyrrhotite, quartz, sillimanite, sphalerite

PORTSMOUTH:
calcite, epidote

PYRAMID MTN.:
hypersthene, ilmenite

RAYMOND:
almandite garnet, arsenopyrite, autunite, bertrandite, beryl (mor-
ganite), chalcopyrite, columbite, fluorite, goethite, gummite, lepi-
dolite, manganapatite, palermoite (?), pyrite, pyrrhotite, quartz
(rose and amethyst), spodumene, tourmaline, triphylite, uran-
inite, uranophane

RED HILL:
hastingsite, hornblende, nepheline, pyroxene (acmite and aegiri-
naugite), sodalite, sphene, wohlerite, zircon

RICHMOND:
anthophyllite, chlorophyllite, cordierite, pyrite, rutile, talc (soap-
stone)
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RINDGE:
hematite, ilmenite, melanterite, psilomelane (bog manganese)

ROCHESTER:
andalusite, chiastolite, pyrrhotite, staurolite

RUMNEY:
apatite, beryl, galena, garnet, graftonite, muscovite, sillimanite,
sphalerite, sphene, tourmaline, triphylite

RYE:
andalusite, calcite

SADDLEBACK MTN.:
spinel
SALISBURY:
graphite

SANDWICH:
galena, quartz

SHELBURNE:
bornite, chalcopyrite, galena, pyrite, siderite, sphalerite

SPRINGFIELD:
apatite, autunite, beryl, feldspar, lollingite, muscovite, quartz
(rose), spessartite, topaz, tourmaline

STARK:
knebelite, labradorite, microcline, quartz (smoky), topaz

STODDARD:
cordierite, lazulite

STRAFFORD:
albite (cleavelandite), almandite (spessartite), amblygonite, au-
tunite, beryl, cassiterite, columbite, eosphorite, fairfieldite, feld-
spar, ferri-sicklerite (?), fluorapatite, grafltonite, graphite, hetero-
site, idocrase (vesuvianite), lollingite, microcline (perthite),
muscovite, orthoclase (adularia), pyroxene (diopside), quartz,
rhodochrosite, spodumene, tourmaline (schorl), triphylite, vivian-
ite

SULLIVAN:
beryl, feldspar, muscovite, quartz
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SUNAPEE: .
apatite, beryl, feldspar, garnet, muscovite, tourmaline

SUNAPEE QUADRANGLE: o
actinolite, allanite, apatite, biotite, bismuth, chlorite, cordierite,
diopside, epidote, garnet, graphite, hornblende, i]me‘nite, mag-
netite, microcline, muscovite, pargasite, plagioclase, pyrite, quartz,
rutile, sillimanite, sphene, staurolite, tourmaline, zircon, zoisite

SURRY: ‘
calcite, galena, hematite, quartz (amethyst), turgite

SUTTON:
graphite
SWANZEY:
feldspar, talc (soapstone)

TAMWORTH:
galena

THORNTON: .
muscovite, oligoclase, pyrite, pyrrhotite
TRIPYRAMID MOUNTAIN:
chrysolite (hyalosiderite)

TROY:
andalusite, graphite

UNITY: o .
actinolite, chalcopyrite, chlorophyllite, cordierite, ilmenite, mag-
netite, pyrite

WAKEFIELD:

beryl, chrysoberyl, cleavelandite, columbite, garnet, molybdenite,
tourmaline (indicolite), samarskite

WALPOLE: . o .
amblygonite, andalusite, feldspar, graphite, kalinite, muscovite,
spodumene, tourmaline (indicolite), triphylite

WARNER:
talc (soapstone)

WARREN:
beryl, calcite, chalcopyrite, epidote, galena, garnet, gold, grossu-
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larite, hornblende, idocrase (vesuvianite), kyanite, molybdenite,
pyrite, pyrrhotite, pyroxene, quartz (rock crystal), rutile, sphale-
rite, tourmaline, tremolite, zoisite
WASHINGTON:
graphite
WATERVILLE:
quartz (amethyst)
WEARE:
arsenopyrite, talc (soapstone)
WENTWORTH:
beryl, feldspar, garnet, graphite, muscovite
WESTMORELAND:
barite, bornite, chalcopyrite, ferrimolybdite, fluorite, galena,
kaolinite, kyanite, limonite, malachite, molybdenite, pyrite, quartz
(amethyst and rock crystal), sericite, smithsonite, sphalerite,
staurolite, zoisite
WHITEFIELD:
molybdenite
WILMOT:
almandite, apatite, beryl, chrysoberyl, feldspar, muscovite, quartz,
tourmaline
WINCHESTER:
magnetite, psilomelane, pyrolusite, rhodochrosite, rhodonite, sil-
limanite, spodumene, tourmaline (indicolite)
WINNIPESAUKEE QUADRANGLE:
augite, biotite, garnet, hastingsite, hornblende, ilmenite, musco-

vite, nepheline, plagioclase, potash feldspar, pyroxene, quartz,
sillimanite, sodalite

WOLFEBORO QUADRANGLE:
actinolite, apatite, beryl, biotite, calcite, chlorite, clinozoisite,
columbite, diopside, garnet, hastingsite, hornblende, magnetite,
muscovite, plagioclase, potash feldspar, pyroxene, quartz

WOODSTOCK:
galena
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SUMMARY OF NEW HAMPSHIRE'S
MINERAL INDUSTRIES

Brief Review of Present and Past Production

Probably the number and variety of minerals found in New
Hampshire by mineral collectors is surpassed by only a few states —
perhaps none. Yet in 1951 (25), the value of New Hampshire’s mineral
production was exceeded by all states except Rhode Island, Delaware,
and the District of Columbia. Possibly this is due in part to the
limited interest and application of modern methods of prospecting
and exploration to prove whether or not commercially exploitable
mineral deposits are present.

New Hampshire’s principal mineral products in 1951 were, in
the order of value, sand and gravel, feldspar, stone, and clay. In addi-
tion, small quantities of beryl and strategic sheet mica were sold to
the Government Purchasing Depot in Franklin for the National
Stockpile. The value of some of New Hampshire’s mineral commodi-
ties have been plotted in relation to the total mineral production of
the state (See Figure l). Data are incomplete, but major trends are
apparent, such as the relationship of granite production to the total
mineral production. In 1951 New Hampshire produced 0.01 per
cent of the total mineral production of the United States. Of the six
New England states in 1951, New Hampshire was fifth, outranking
Rhode Island by a very slight margin.

Three of New Hampshire’s industries, clay, granite, and mica,
have been active for many years, long before the beginning of produc-
tion records. Probably clay and granite were produced in small
amounts shortly aflter the first coastal settlements in the early 1600’s
because both materials were accessible. It was not until 1803 that
mica was first produced commercially in the United States at the
Ruggles mine, Grafron.

In addition to the early clay, granite, and mica industries many
other mineral commodities were produced during the 18th and 19th
centuries. Most of these mineral industries were short-lived because
metal-bearing deposits appear to have been too small or too expensive
and low grade to work in competition with those deposits which were
continually being opened as people migrated westward. Although
some of the mineral deposits may have been exhausted, the mineral-
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FIGURE 1

PRODUCTION OF SELECTED
MINERAL COMMODITIES

EXPLANATION

TOTAL VALUE OF NEW HAMPSHIRE'S
PRODUCTION
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ized areas should not only be reevaluated by modern methods of
prospecting and exploration, but also in view of modern mineral
technology.

Bog iron was produced in the late 1600’s in some coastal com-
munities and in places along the Merrimack and Connecticut River
valleys. Iron production increased by the discovery of the magnetite
ore at Lisbon. The ore was smelted at furnaces at Franconia for more
than 60 years. The initial furnaces were built in 1811. The local lime-
stone (marble) was quarried at Lisbon and in several other nearby
towns for use as a flux in the smelting. Also, this same stone was
quarried in small amounts for agricultural uses. The discovery of
the “Ammonoosuc Gold District” and the “rush” to purchase property
in the towns of Lyman, Bath, Lisbon, and Littleton produced great
excitement, but only small quantities of the precious metal. Small
quantities of tin ore were mined in Jackson.

Copper, lead, and zinc mines were active in the late 1800’s and
early 1900's. At the Milan mine, Milan, both pyrite for making sul-
furic acid and copper and zinc ore were produced; at Ore Hill, War-
ren, zinc and lead were mined, with small amounts of gold and silver
as byproducts; at the Madison mine, Madison, both zinc and lead
and the byproducts gold and silver were produced. Smaller base metal
mines were opened in the towns of Croydon, Gorham, Woodstock,
Lebanon, and Unity. Other early mining ventures were made for
molybdenite at several places, principally at the Lincoln mine, West-
moreland. Graphite was mined in small amounts at Goshen and
Antrim.

Certain types of metamorphic rocks have been quarried for many
years for use as natural sharpening stones. This industry is still active
despite competition from synthetic abrasives. Although feldspar had
been produced in Connecticut and Maine since the early 1800’s, New
Hampshire's deposits were not mined until 1914. At present, New
Hampshire is the leading New England producer of feldspar and
one of the nation’s principal producing states.

During the period between 1885 and 1923, the production of
mineral water was listed as one of New Hampshire's mineral indus-
tries. In 1893, production reached a maximum ol 1,409,125 gallons
and was valued at $702,281. During the first half of the 19th century
considerable amounts of soapstone were quarried, principally at Fran-
cestown and Richmond. At about the same time a reputable glass
industry was active at Lyndeboro. Quartz was taken from the nearby
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deposits. Diatomite has been produced at Fitzwilliam and several
other places for use as an ingredient in silver polish, as a filter, and
for insulating material. o o
Peat bogs have been worked intermittently in the towns of Barn-
stead, Hampton, and Milford, to mention only a few. Between l“J()S
and 1923 more than 6000 tons of fluorite were mined in Westmore-
land and Chesterfield. During intermittent operations between 1910
and 1935 considerable quantities of garnet were produced at Wilmot
The mine was closed due to the competition from New York mines’
not because the deposits were depleted. ’
Specific production of five commodities is shown in Figure 1.

Future Possibilities in the Mineral Industry

.It would be unwise to predict that New Hampshire will become
an important base metal producing state. However, during the past
year some of the major mining companies of the United States and
Canada have been doing reconnaissance work in the northern, north-
western, zmd. southeastern parts of the state. One of the reas,ons for
this recent interest is probably the successful exploration and de-
\:'elopm'em of base metals in New Brunswick and exploratory work
in Maine. Even greater interest may be shown when used with the
Geol.ogic Map of New Hampshire released by the U. S. Geological Sur-
vey 1n June 1955, This map, together with the detailed quadr:thgle
maps, should provide considerable data for guiding airborne geophysi-
c;fl_prospccting by either magnetic or electromagnetic methods. In ;1‘(1—
dition, the use of the accompanying map, which shows the location of
most 1_\Tew Hampshire mines, is printed on the same scale as the
geologic map and should be a [urther guide to serious pros Jé{'til]
and cl.lecking some of the major trends in mineralization. k z

Ii. l.arge bodies of pyrrhotite were found associated with mineable
quantities of base metals, it might be an incentive for the production
of sulfur (See Pyrrhotite for description of recent discovery).

In considering nonmetallic nrineral products, it can be stated
lh:lt'l‘ﬂuch of the peat used in New England for poultry litter and as
a 501l.concliti011er is imported. Some of the larger and better c‘luali:;v
bogs in New Hampshire might be reexamined as possible sources
of rnar.ketable peat. Although much of the high-grade aluminous re-
fracto}‘xes are currently made by the fusion of artificial materials, the
deposits of sillimanite and andalusite in New Hampshire shou](i not
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be overlooked in view of improved beneficiation by modern milling
methods,

Some of the larger pegmatites which do not indicate mineable
quantities of feldspar at the surface might be explored by use of the
diamond drill. One of these so-called “barren” pegmatites in Alstead
is being diamond drilled in 1955. Diamond drilling in search for
additional reserves of feldspar was done at the Ruggles mine, Grafton
following World War II. Several successful diamond drilling pro-
grams were carried out during World War II by the U. S. Bureau
of Mines and U. S. Geological Survey to locate additional reserves
of strategic mica. One of the mica mines in Alstead was reopened in
1955 because information on the location of mica reserves had been
obtained by earlier mining and diamond drilling.

Probably one of the most significant developments in the con-
struction industry in recent years has been the use of lightweight
aggregates. Some of New Hampshire’s clay deposits, and possibly
some of the slates, should be investigated for making bloated clay
products. Chapman has made some preliminary investigations (70).

Initial work on the possible use of some of the sand deposits for
special purposes, such as foundry sands, has been made by Meyers
(147). Further studies might be undertaken by private industries.

The nepheline syenite deposits at Red Hill, Moultonboro, should
be investigated to ascertain whether modern milling methods could
reduce the iron content of this rock to such a small amount that the
rock might provide a new source of alumina for the glass industry.
Large quantities are mined in Canada and imported to the United

States.

Research in Geochemistry

In addition to geophysical prospecting for metals, more data
should be made available by means of geochemical prospecting. Con-
siderable research has been done in certain areas of known mineral-
ization in the western United States and in Canada. Some of the
techniques used in unglaciated regions might have to be modified to
be successful in New Hampshire where all of the mantle rock, or
over-burden, is a result of glacial deposition. Water sampling and
testing might be more effective for preliminary investigations. Such
a program has been initiated in the Ore Hill area in Warren by
Illsley (unpublished manuscript).

82

Preliminary studies of the content and distribution of the trace

elements in some of the igneous and metamorphic rocks of New
Hampshire have been made by Billings (54), Chapman and Schweitzer
(66), ‘SLoll (195), Shimer (189), and Shaw (187). This type of study
a.nd‘smlilar work done in the future, may prove to be of considerablf;
significance in the development of ideas about the origin and dis-
tribution of New Hampshire's mineral deposits.
_ The work of Billings and Keevil (53) has been of considerable
Interest and value in making tentative suggestions about the content
and distribution of radioactive minerals in the granitic rocks of New
Hampshire.

Mine Map of New Hampshire
' The mine map which accompanies this report has been com-
piled largely from survey reports by Larrabee (133), Frost (98), Olson
(156) and (157), and Cameron (59). ,

Most of the mines are closed; some have been inactive for many
years. In 1955, feldspar and mica mines and some granite and crushed
stone quarries are operating. Only quarries known to be recently
active have been located on the map; clay and sand and gravel pitls
are not included.

Selected Mineral Associations

‘ The mineral associations at a copper, fluorite, iron, and zinc
mine are listed in Table 1 along with those from a number of feld-
spar and mica mines. It should be noted that no attempt was made
to. list all of the known minerals at any particular mine; only those
minerals which have a mineralogical or geological interest are in-
cluded.

Table 1 may be of interest to the professional mineralogist and

geologist, and, at the same time, it will serve as a guide to the min-
eral collector.
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Raymond
Chandler Mills, Newport

Demott, Grafton
Fluorite mines, Westmoreland

Franconia Iron mine, Lishon

Keyes No. 1, Alexandria

Parker Mountain, Stralford
Pattuck, Alexandria

Ruggles, Gralton

Palermo No. 1, Groton
Sargeant, Claremont
E. E. Smith, Alexandria
G, F. Smith, Newport
Weceks, Wakefield

Ore Hill, Warren
Smith, Raymond

Milan mine, Milan

Eight Ball, Rumney
Fletcher, Groton

Chandler,

reddingite |

rhodochrosite |11 | ] |

samarskite RN

scheelite 11 1

sicklerite | ] |

siderite = | ]

smithsonite | | 1= | | 1]
| |
| |

sphalerite |
spodumenc |—|
stilbite 1|
stewartite (?) Pl
|
|

strengite | |
tobernite | ! |
topaz | | |
|
I

tremolite |
triphylite R
triplite [ | 1|
triploidite | ] | 11
uraninite [
uranochalcite [ =]
uranophane e

|
1
|
uranospinite R
voelckerite |=l |
ll

|

|

vivianite | | =
wad L]

wolfeite [
whitlockite i
xanthoxenite |
zinnwaldite | |
zircon NN
z0isite == |

*N : ddition to the minerals listed above most of the feldspar and mica mines contain
NOTE: Z:vearal t)?pes of feldspar and tiuartz, as well as muscovite, biotite, tourmaline, garnet,
and apatite; many contain small amounts of common beryl.
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Goldthwait. 1949, 24 p. illus. Reprinted 1958.

Part XIL Clays of New Hampshire, Preliminary Report. Donald
H. Chapman. Physical test of clays by Willard J.

Sutton; chemical tests of clays by M. J. Rice. 1950

27 p. Map.

Foundry Sands of New Hampshire. Preliminary Report.

T. R. Meyers. Mechanical analyses by Willis C. Camp-

bell. 1950. 32 p. Map.

Part XIV. Feldspar and Associated Pegmatite Minerals in New
Hampshire. J. C. Olson. 1950. 50 p. Maps.

Part XIII,

Part XV. Clays of Southeastern New Hampshire. Preliminary
Report. Lawrence Goldthwait. 1953. 15 p. Map.

Part XVI. Sands of the Merrimack Valley. Preliminary Report.
Lawrence Goldthwait. 1957. 19 p,

Part XVII. Lightweight Aggregate Raw Materials in New Hamp-
glgre. Preliminary Report. Glenn W. Stewart. 1959.

p.
Part XVIIL. Suburban and Rural Water Supplies in Southeastern

New Hampshire. T. R. Meyers and Edward Bradley.
1960. 31 p.

THE GEOLOGY OF NEW HAMPSHIRE. In three volumes.

Part 1. Surficial Geology. James W. Goldthwait, Lawrence Goldth-
wait, Richard P. Goldthwait. 1951, 83 p. Includes Surficial
(l}gglsogy map at scale of 1 inch equals 4 miles. Reprinted
Part II. Bedrock Geology. Marland P. Billings. 1956. 203 p.

incllides Bedrock Geology Map at scale of 1 inch equals

miles.

Part III. Minerals and Mines. T. R. Meyers and Glenn W. Stewart.
1956. 107 p. Map.

MISCELLANEOUS REPORTS AND REFERENCES

Ore Hill Zinc Mine, Warren, New Hampshire. H. M. Bannerman
1943. 2 p. Map. Reprinted 1962.

Mineral Resources in the Lakes Region. Report of the Mineral
Resources Committee, Lakes Region Survey. May, 1945. 10 p.
Map. Out of Print.

Geologic Story of Franconia Notch and the Flume. Andrew H.
McNair, 1949. 14 p. illus.

Geology Story of Kinsman Noitch and Lost River. Andrew H.
McNair. 1949, 14 p. illus.

The Mountains of New Hampshire. A directory locating the moun-
tains and prominent elevations of the State. 1949. 145 p. illus.

New Hampshire Water. Governmental responsibilities and activities
in relation to the water resources of New Hampshire. December
1953. Maps. Charts.

Mica-bearing Pegmatites of New Hampshire, U. S. Geological Survey
IE‘Sdulletin. 931 p. Preliminary Report. J. C. Olson. 1941. 41 p.

aps.

The following reports should be purchased directly from the Super-

izngea}jdegt of Documents, U. 8. Government Printing Office, Washington
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Pegmatite Investigations, 1942-45, New England. U. S. Geological
Sggv;:y Professional Paper 255. Eugene N. Cameron and others.

Beryl Resources of New Hampshire. U. S. Geological Survey Pro-
fessional Paper 353. James J, Page and David M. Larrabee.
1962, Price:

New Hampshire Basic-Data Report No. 1, Ground-Water Series,
Southeastern Area. Edward Bradley and Richard G. Petersen.
Prepared by the U. S. Geological Survey in cooperation with
the New Hampshire Water Resources Board. 1962. 53 p. Maps.
(Available from N. H. Water Resources Board, Concord, N. H.)

MISCELLANEOUS MAPS

Surficial Geology of New Hampshire. Map 1950. Scale 1 inch equals
4 miles.

Bedrock Geology of New Hampshire, Map. 1955. Scalel inch equals
4 miles.

Topographic Map of New Hampshire. In three colors at scale of 1
inch equals 4 miles. 100 foot contour lines. Water areas, streams
and town lines indicated. Qutside dimensions 51" x 39",

U. S. G. S. Quandrangle Maps. May be purchased at Division
Office at 35¢ each. Large quantities of one map should be pur-
chased éiirectly from Director, U. S. Geological Survey, Washington
25, D.

AEROMAGNETIC MAPS

The following aeromagnetic maps are on open file at Division
Office, Concord, and Geology Department, University of New
Hampshire, Durham. They may be purchased for 50¢ each from
Distribution Section, U. S. Geological Survey, Washington 25, D. C.
Aeromagnetic Map of the Alton Quadrangle. Map GP 136.
Aeromagnetic Map of the Berwick Quadrangle. Map GP 137.
Aeromagnetic Map of Umbagog Lake and Vicinity. Map GP 138.
Aeromagnetic Map of Berlin and Vicinity. Map GP 139.
Aeromagnetic Map of Litileton and Vicinity. Map GP 194.
Aeromagnetic Map of Woodsville and Vicinity, Map GP 195.
Aeromagnetic Map of Lake Tarleton and Vicinity. Map GP 196.
Aeromagnetic Map of the Mt. Cube Quadrangle and Part of the

Rumney Quadrangle. Map GP 297.
Aeromagnetic Map of the Hanover Quadrangle. Map GP 298.
Aeromagnetic Map of the Mascoma Quadrangle and Part of the
Carfigan Quadrangle, Map GP 299.
Aeromagnetic Map of the Claremont Quadrangle. Map GP 300.
Aeromagnetic Map of the Sunapee Quadrangle, Map GP 301.
Aeromagnetic Map of the Bellows Falls Quadrangle and Part of the
Lovewell Mountain Quadrangle. Map GP 302,
Aeromagnetic Map of the Keene Quadrangle and Parts of the Brattle-
boro and Monadnock Quadrangles. Map GP 303.

OLDER STANDARD REFERENCES ARE

Geology and Mineralogy of the State of New Hampshire. Charles T.
Jackson, 1844, Out of print. May beconsulted at the State Library,
Concord.

The Geology of New Hampshire, 3 Volumes, C. H. Hitchcock, 1874-
ESTS. gut of print. May be consulted at the State Library,

oncord.

$4.00

$1.00
2.00

1.00
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