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Figure l.—Index map showing existing wilderness (EW), proposed wilderness (PWA), and further
planning (FPA) areas of the White Mountain National Forest, New Hampshire: (1)
Dartmouth Range FPA; (2) Great Gulf EW; (3) Wild River FPA; (4) Kinsman Mountain
FPA; (5) Pemigewasset FPA; (6) Presidential Range-Dry River EW; (7, 8) Dry River
Extension PWA; (9) Jobildunk FPA; (10) Carr Mountain FPA; (11) Mount Wolf-Gordon Pond
FPA, and (12) Sandwich Range PWA.
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CORRELATION OF .MAP UNITS

Mzt
Mzh Cretaceous
Mzgb to ~ MES0Z0IC
Mzgh| Mzs Triassic
Mzga | Mzmv J
Plutonic rocks
DEVONIAN
> to
SILURIAN
Metasedimentary and metavolcanic rocks
Dlv Lower Devonian
DSu to DEVONIAN
Sc Lower Silurian
Older plutonic and metavolcanic rocks
Sgml SILURIAN
0o Upper Ordovician
to ORDOVICIAN
Oam Middle Ordovician

DESCRIPTION OF MAP UNITS

[Streckeisen (1973) classification used for
plutonic rocks. Paleozoic metavolcanic and
metasedimentary rocks are metamorphosed to
silimanite-zone schist, gneiss, granofels,
amphibolite, and migmatite]

WHITE MOUNTAIN PLUTONIC-VOLCANIC SUITE
(CRETACEQUS TO TRIASSIC)
As shown by isotopic dating, the intrusions at Mount
Tripyramid and Hart Ledge are probably Cretaceous in
age, and most rocks of the White Mountain batholith and
outlying bodies are Jurassic in age (Hatch and Moench,
1984; Eby and Creasy, 1983)

Mzt INTRUSIONS AT MOUNT TRIPYRAMID--Includes quartz
syenite, hornblende monzonite, biotite-hornblende
monzodiorite, and, on the west side of the complex,
gabbro and hypersthene diorite

Mzh INTRUSIONS AT HART LEDGE--Includes quartz syenite,
syenite, and riebeckite granite

WHITE MOUNTAIN BATHOLITH AND OUTLYING BODIES

Mzgb Biotite granite--Mainly Conway Granite; medium- to
coarse-grained biotite granite, typically pink, but
locally rusty-weathered and greenish, probably
owing to alteration. Locally includes Black Cap
Granite (of Henderson and others, 1977); probably
fine-grained biotite granite facies of Conway
Granite

Mzgh Amphibole granite--Includes (1) typically greenish
Mount Osceola Granite, containing ferrohastingsite
and minor biotite, ferrohedenbergite, and fayalite;
and (2) subordinate Mount Lafayette Granite
Porphyry, containing phenocrysts of hastingsite,
fayalite, and hedenbergite, and unnamed riebeckite
and hastingsite granites. At eastern end of
Sandwich Range Roadless Area, unit contains
abundant greenish, probably altered Conway Granite

Mzs Syenite and quartz syenite--Syenite contains
hornblende, minor local biotite, and 5-10 percent
guartz; grades locally with decreasing quartz
content to syenite, which contains
ferrohastingsite, hedenbergite, and fayalite

Mzga Gabbro--Medium- to coarse-grained, variably
containing olivine, pyroxene, and hornblende
Mzmv Moat Volcanics--Mainly alkali-rhyolite flows, tuffs,

and breccias; minor trachyte

PLUTONIC ROCKS (DEVONIAN)

Dgt TWO-MICA GRANITE--Poorly foliated to massive, 1ight-
gray, equigranular biotite-muscovite granite
Dk KINSMAN QUARTZ MONZONITE--Foliated medium- to coarse-

grained medium-gray biotite- and biotite-muscovite
granite, probably grading to granodiorite and
tonalite. Typically has deformed megacrysts of
microcline commonly 2 in. across

Dnq QUARTZ MONZONITE OF NORWAY RAPIDS OF BILLINGS (1956)--
Foliated medium- to coarse-grained, light-gray
biotite granite ;

Db BETHLEHEM GNEISS--Strongly foliated, medium-grained,
medium-gray biotite- and biotite-muscovite-
granodiorite gneiss; locally contains deformed
megacrysts of microcline

METASEDIMENTARY AND METAVOLCANIC ROCKS

Dlv METAVOLCANIC ROCKS OF THE LITTLETON FORMATION (LOWER
DEVONIAN)--Interstratified metabasalt, minor
metafelsite, and about 50 percent metagraywacke of
Mount Moosilauke septum (Hatch and Moench, 1984)

DSu UNDIVIDED METAMORPHIC ROCKS (LOWER DEVONIAN TO LOWER
SILURIAN)--Includes Littleton Formation (Lower
Devonian), typically aluminous metashale and
quartzo-feldspathic metasandstone, and, in the
Mount Moosilauke septum, mainly metagraywacke;
Madrid Formation (Silurian), feldspathic
metasandstone and thinly bedded calc-silicate rock;
Smalls Falls Formation (Silurian), rusty-weathered
sulfidic aluminous metashale, quartzite, and calc-
silicate rock; Perry Mountain Formation (Silurian),
sharply interbedded quartzite and aluminous
metashale; and the Rangeley Formation (Lower
Silurian), somewhat rusty-weathered aluminous
metashale, feldspathic quartzite, and quartz-pebble
metaconglomerate

Sc CLOUGH QUARTZITE (LOWER SILURIAN)--White quartzite,
quartz-pebble metaconglomerate, and minor
interbedded metabasalt; exposed only on Mount
Clough

PLUTONIC AND METAVOLCANIC ROCKS

Sgm1 MOODY LEDGE GRANITE OF BILLINGS (1937) (SILURIAN)--Pink
and gray, fine- to medium-grained granite
containing sparse biotite and magnetite. Sample
obtained from eastern body near junction of Tunnel
Brook and the Wild Ammonoosuc River has yielded a
Silurian isotopic age of about 423 m.y. (J. N.
Aleinikoff, written commun., 1982; Pb-U zircon
method)

0o OLIVERIAN PLUTONIC SUITE (UPPER AND MIDDLE
ORDOVICIAN)--Foliated granite, quartz monzonite,
and quartz syenite

Oam AMMONOOSUC VOLCANICS (UPPER AND MIDDLE ORDQVICIAN)--
Stratified metabasalt and felsic metavolcanic
rocks, local iron-formation, and mixed rock
assemblages showing evidence of premetamorphic
hydrothermal alteration. Queried body at the
southwest corner of the study area is considered
Silurian by Malinconoco (1982)

CONTACT
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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September 3, 1964) and
related acts require.the U.S. Geological Survey and the U.S.
Bureau of Mines to, survey certain areas on Federal lands to
determine what mineral values, if any, may be present. Results
must be made available to the public and be submitted to the
President and the Congress. This report presents the results of a
geochemical survey of the Great Gulf and Presidential Range--Dry
River Wilderness Areas; the Dartmouth Range, Wild River,
Pemigewasset, Kinsman Mountain, Mount Wolf--Gordon Pond,
Jobildunk, Carr Mountain, Sandwich Range, and Dry River Extension
(2 parcels) Roadless Areas; and the intervening and immediately
surrounding areas in the White Mountain Nati?na1 Forest, Coos,
Grafton, and Carroll Counties, New Hampshire'. The Great Gulf
Wilderness was established when the Wilderness Act was passed in
1964, and the Presidential Range--Dry River Wilderness was
established by Public Law 93-622, January 3, 1975. The Dartmouth
Range, Wild River, Pemigewasset, Kinsman Mountain, Mount Wolf--
Gordon Pond, Carr Mountain, and Jobildunk areas were classified as
Further Planning Areas and the Dry River Extensions and Sandwich
Range as Proposed Wilderness Areas during the Second Roadless Area
Review and Evaluation (RARE II) by the U.S. Forest Service,
January 1979.

INTRODUCTION

The White Mountain National Forest contains two established
wilderness areas and ten additional RARE II roadless areas,
covering a total of about 320 square miles. The location of these
areas is shown on figure 1 and further information about them is
contained in table 2. In order to treat all these separate areas
as a single entity, they, along with the immediately surrounding
areas, were combined into one study area, hereafter referred to as
the study area, of about 1,300 square miles.

The study area is mountainous and includes several of the
highest peaks in the northeastern United States. The highest
peak, Mount Washington (alt. 6,288 ft), rises far above treeline,
which is at about 4,500 to 5,000 ft at this latitude. Because of
a network of excellent hiking trails maintained by the U.S. Forest

Service, the Appalachian Mountain Club, and other hiking clubs,
most points within the area can be reached by a long day's hike in
and out, except possibly parts of the Pemigewasset area.

The study area is heavily forested with both deciduous and
coniferous species; conifers are the predominant species at higher
elevations. The entire area was subjected to continental
glaciation during Pleistocene time and thick glacial deposits of
various types blanket at least 99 percent of the bedrock.

Outcrops are found mostly at higher elevations above the treeline
and along stream courses.

The study area is a major watershed, and it serves important
recreational needs for the populous eastern corridor. The latter
use is emphasized by the fact that the area contains the only
officially designated wilderness tracts of significant size within
a drive of three to four hours from Boston.

This map is based on joint investigations by the U.S.
Geological Survey (USGS) and the Office of the State Geologist of
New Hampshire. The geochemical survey was conducted in the summer
of 1980 and was integrated with an on-going multidisciplinary
study of mineral resources of the Sherbrooke and Lewiston 1° x 2°
quadrangles under the Conterminous United States Mineral
Assessment Program (CUSMAP). The geochemical samples were
collected by Frank H. Howd, Gary A. Nowlan, and Patricia Hall-
Santala of the USGS; and Wendy Gerstel, Scott Rose, Russell Payne,
Miguel Powers, Rick Chorman, Glen Daukas, Andrew Sprecher, and
Leslie Subak of the Office of the State Geologist, New Hampshire.

Geological and geophysical studies were also made by the USGS
and the detailed results of these surveys are presented
elsewhere: geology (Hatch and Moench, 1984); geophysics (Bothner,
in press). The mines and prospects in the study area were
examined by Gazdik and her associates in the U.S. Bureau of Mines
(USBM) (Gazdik and others, in press). Interpretations of the
mineral resource potential of the study area can be found in a
report by Moench and others (1984). That report summarizes the
data from the geologic, geochemical, and geophysical surveys that
lead to conclusions about the area's potential.

GEOLOGIC SETTING

General

The most conspicuous feature of the area's bedrock geology is
the White Mountain batholith--the largest and most complex body in
a belt of many Mesozoic plutons and related volcanic rocks that
extend across New Hampshire. These bodies constitute the White
Mountain Plutonic-Volcanic Suite (Billings, 1956). Rocks of the
whole suite range in age from Triassic to Cretaceous, but in the
study area all isotopic dates, except on the small Cretaceous(?)
intrusions of Hart Ledge and Mount Tripyramid, indicate a Jurassic
age (Hatch and Moench, 1984). The White Mountain plutons,
calderas, and ring dikes sharply truncate the structural grain of
a lower and middle Paleozoic high-grade metamorphic-plutonic
terrane.

1The various classifications of land in the White Mountain
National Forest that are described in this report are those that
were applicable in the period 1980-83 when the geochemical survey
was done and the report prepared. In 1984, the Congress passed
the New Hampshire Wilderness Act of 1984 (Public Law 98-323).
This act added the Dry River Extensions to the existing
Presidential Range-Dry River Wilderness and also established two
new wildernesses, one of about 25,000 acres in the Sandwich Range
Proposed Wilderness Area and the other of about 45,000 acres in
the Pemigewasset Further Planning Area. The Act also released all
the remaining RARE II roadless areas for multiple use considera-
tions in accordance with normal forest planning processes.

Metamorphic rocks

The central part of the metamorphic terrane is characterized
by a great thickness of complexly folded sillimanite-zone
metasedimentary schist, gneiss, and migmatite, divided by Hatch
and Moench (1984) into several named formations of Early Devonian
to Early Silurian age. Previously, Billings (1956) assigned all
these rocks to the Littleton Formation of Early Devonian age. The
Littleton is now restricted to less than half the area that
Billings originally assigned to this formation. The remainder of
the metamorphic terrane is underlain, in descending order, by the
Silurian Madrid, Smalls Falls, and Perry Mountain Formations, and
the Lower Silurian Rangeley Formation. Where these Silurian
formations were mapped originally in western Maine northeast of
the study area, they are about 15,000 feet thick, of which the
Rangeley accounts for about 10,000 feet and contains abundant
conglomerate. The Silurian formations are mainly west-derived
marine clastics approximately equivalent to far thinner shelf or
shoreline deposits represented by the Lower Silurian Clough
Quartzite and the Upper Silurian Fitch Formation (metalimestone
and calcareous metasandstone) of western New Hampshire. The
Clough, specifically correlated with the upper part of the
Rangeley, is exposed on Mount Clough near the western side of the
study area, where it rests unconformably on the Ammonoosuc
Volcanics. The Fitch, correlated with the Madrid Formation, is
exposed west of the study area. The Lower Devonian Littleton
Formation is probably a few thousand feet thick in the study
area. It is tentatively interpreted to represent metamorphosed
turbiditic volcanic mudstone, siltstone, and sandstone possibly
derived largely from the east (from a coastal volcanic belt) and
probably derived in part from a volcanic belt that crosses the
western edge of the study area.

The Ammonoosuc Volcanics exposed at the western edge of the
study area, west of Mount Moosilauke and east of Franconia, are
part of a single strike belt that contains the Ore Hill zinc-lead
mine and the Franconia iron mine (see descriptions in table 1).
This belt is part of an extensive tract in New England of
complexly interstratified bimodal marine volcanics that are host
to several massive sulfide deposits (Gair and Slack, 1979). The
Ore Hill deposit has been classified as a stratabound volcanogenic
massive sulfide deposit (Gair and Slack, 1979). Annis (1982) has
investigated the Franconia iron mine in detail and has shown that
it is an extensive layer of volcanic-hosted exhalative iron-
formation.

Two units of metamorphosed volcanic rocks exposed along the
western side of the study area are shown separately on the map
because of their economic importance. The narrow belt of
metavolcanic rocks assigned to the Littleton Formation is composed
of interstratified basaltic amphibolite, dark laminated
volcaniclastic metagraywacke (now garnetiferous biotite-quartz-
plagioclase schist and granofels), and minor amounts of
metafelsite (now fine-grained quartz-feldspar gneiss). These
rocks are part of a larger belt of fossil-dated Devonian
metagraywacke called the Mount Moosilauke Member of the Littleton

Formation by Hatch and Moench (1984). As shown on the map, the
small Coppermine Brook copper mine (locality 7) was opened in this
belt of Littleton volcanics on a thin layer of chalcopyrite and
quartz (and probably secondary bornite and native copper) that
conforms to interstratified metabasalt and metafelsite.

Plutonic intrusive rocks of Paleozoic age

Paleozoic plutonic rocks of the study area include various
granitic rocks of Ordovician, Silurian, and Devonian age.

Isotopic dating has shown that the Oliverian plutons were emplaced
about 440-450 million years ago, in Late Ordovician time. A large
body of quartz monzonite of the same age in northwestern Maine
contains a large, as yet subeconomic copper-molybdenum porphyry
deposit (Catheart prospect, in the Attean Quartz Monzonite), but
no evidence for the occurrence of comparable deposits is
recognized in or near the study area.

Two-mica granite similar to that of the study area is
recognized worldwide for its common association with deposits of
tin, tungsten, beryllium, 1ithium, fluorine, and uranium
(Boudette, 1977, p. 24). Similar rocks in northern New England
have yielded isotopic ages of about 323 to more than 370 million
years, and rocks of either or both extremes may be represented in
the study area (see Hatch and Moench, 1984). Here, two-mica
granite forms discrete plutons and innumerable small dikes. It
constitutes approximately 20 percent of all the Paleozoic plutonic
rocks of the area. Near New London, N.H., about 30 miles
southwest of the study area, two-mica granite is host to secondary
uranium minerals found principally along subvertical joints that
strike east-west (Bothner, 1978). The two-mica granite of that
area contains about 15 ppm (parts per million) uranium and 10 ppm
thorium, and is the 1ikely source of uranium in the secondary
deposits. Although we have no data on the amount of uranium in
two-mica granite in the study area, its uranium content may be
comparable, for two-mica granite throughout New England is known
to be uraniferous.

Igneous rocks of Mesozoic age

For simplicity on map A, rocks of the White Mountain
batholith and satellitic bodies are grouped on the basis of
composition into six broad assemblages: (1) the Moat Volcanics,
composed mainly of alkali rhyolite tuff, flows, and breccia, and
minor trachyte; (2) gabbro; (3) syenite and quartz syenite; (4)
various alkali-amphibole-, fayalite-, and hornblende-bearing
granites, including the Mount Osceola Granite and other named
granites; (5) the Conway Granite (and small bodies of the Black
Cap Granite (as used by Henderson and others, 1977)); and (6) the
relatively young intrusions at Mount Tripyramid and Hart Ledge.
Isotopic age data summarized by Hatch and Moench (1984) and newly
published data of Eby and Creasy (1983) indicate that the White
Mountain batholith and adjacent plutons were emplaced about 168-
194 million years ago, in Jurassic time; the intrusions at Mount
Tripyramid and Hart Ledge intruded the batholith in Cretaceous(?)
time. Gabbro is found only in the intrusions at Mount Tripyramid
and in two small outlying plutons. Granites are most abundant,
and Conway Granite accounts for at least one-half of the exposed
rock of the White Mountain Plutonic-Volcanic Suite in the study
area.

Typically, the Conway Granite is medium- to coarse-grained,
pink biotite granite containing pink perthite and white
oligoclase. Locally, however, the granite is greenish, apparently
altered, and easily confused with the typically greenish
hornblende-bearing Mount Osceola Granite. The Conway typically
contains accessory fluorite, and locally contains accessory topaz,
beryl1ium minerals, thorite, and molybdenite (Hoisington, 1977);
cassiterite has not been reported. Accessory ilmenite is
ubiquitous in the Conway, but magnetite also is present locally,
suggesting that the Conway is not strictly an ilmenite-series
granite (Ishihara, 1981) of the type characteristic of Circum-
Pacific tin districts.

The Conway Granite is well known for its high radioactivity
and high uranium and thorium contents. It has been considered as
a possible low-grade source of uranium and thorium, as the source
of uranium that might be found in secondary deposits, and as a
geothermal energy resource (Bothner, 1978; Page, 1980; Osberg and
others, 1978). Page (1980) cited estimated average contents of 11
ppm uranium and 53 ppm thorium in the Conway Granite. According
to Hoisington (1977), average uranium contents range from 10 to 13
ppm and average thorium contents range from 45 to 80 ppm in
various Conway plutons. Data on the contents of major and trace
elements suggest that the Conway is specialized according to the
criteria of Tischendorf (1977). Specialized granites tend to have
high silica and potassium contents and are characterized by
exceptionally low titanium, iron, magnesium, and calcium contents.

MINES, PROSPECTS, AND MINERALIZATION

The study area has no active mines and only minor past
mineral production and prospecting activity. Brief descriptions
of the 14 abandoned mines, prospects, and quarries known to us
within the study area and closely adjacent areas are given in
table 1. The reader is referred to Gazdik and others (in press)
for additional information. The largest mine is at Ore Hill
(locality 11), near Warren, N.H. This mine yielded about 100,000
tons of massive zinc-lead sulfide ore mainly prior to 1905. The
only known mining or prospecting within the boundary of a roadless
area occurred before 1900 in the Kinsman Mountain area; a small
lead mine (locality 8) and a silver prospect there are mentioned
in the literature but were not located during fieldwork.

The lead-zinc veins or disseminations at Shelburne, Mascot,
Stevens, and North Woodstock mines or prospects, and at the
unnamed prospect near Coppermine Brook (localities 1-3, 8, 9) are
part of a belt of eleven similar fracture-controlled, commonly
argentiferous lead-zinc deposits in New Hampshire. This belt
broadly coincides with the belt of plutons and igneous complexes
of the White Mountain Plutonic-Volcanic Suite. Cox (1970) infers
a genetic relationship between the two belts.

Because of the strong and extensive geochemical anomalies for
tin found during this survey, the long-abandoned Jackson tin mine
(locality 4) is of considerable interest. There, Jackson (1844)
described intersecting thin veins, in schist, containing massive
cassiterite and small amounts of arsenopyrite, chalcopyrite,
wolframite, molybdenite, and fluorite.

Nonmetallic mineral production of dimension stone, refractory
minerals (sillimanite), industrial pegmatite minerals (feldspar
and mica), peat, and diatomaceous earth is inactive in the
region. There is some mineral collecting. Sand and gravel are
currently being produced from a number of pits in the area.

Of the approximately 205,000 acres (320 square miles) that
constitute the wilderness and RARE II areas in the White Mountain
National Forest, the Federal Government owns 99.6 percent of the
surface area and 98.7 percent of the mineral rights.

No prospecting or mining permits are outstanding within the
boundaries of the White Mountain Forest, but a number of
applications have been filed for prospecting permits.

Applications filed in 1977 for uranium and thorium are located
south of the Pemigewasset area along the Kancamagus Highway. Base
and precious metals applications were filed in 1978 near the
western boundary of the forest. In 1982, a number of applications
to prospect for tin, tungsten, and associated base metals were
filed for the area south from the Pemigewasset area and include
tracts within the boundaries of the Sandwich Range Roadless Area.
Permit application boundaries also extend into small parts of the
Pemigewasset and Jobildunk areas. As of June 1983, none of the
applications had been approved.

GEOCHEMICAL SURVEY
Collection and analysis of samples

The geochemical survey utilized two types of sample media:
standard stream sediments and heavy-mineral concentrates panned
from stream sediments. These two types of media are ideal for
geochemical reconnaissance surveys in terranes similar to the
study area which have moderate to high topographic relief and
well-developed drainage networks. The USGS has had extensive past
experience in using stream sediments in geochemical reconnaissance
surveys in similar terrane in west-central Maine. Prior to the
start of the sampling program, the field teams were trained in
sample collection and panning techniques.

The standard stream-sediment sample consisted of 250-500
grams of active stream sediment that was composited from
subsamples taken from the finer material at several points in the
stream bed. The chemical composition of such samples tends to
reflect the average composition of the weathering products of
rocks in the drainage basin upstream from the sample sites.
Positive deviations from the norm in one or more trace elements,
if sufficiently large enough (anomalies), can suggest the possible
presence of mineralized rock in the drainage basin. Such
anomalies can result from the incorporation in the stream sediment
of metal-rich soil that originally formed over or near an ore
deposit or from the precipitation or adsorption of metal from
water that has been in contact with mineralized rock. For
additional information regarding this procedure, the reader should
consult one of the standard texts in geochemical exploration (see,
for example, Rose and others, 1979).

At the collection points in the field the samples were placed
in high-wet-strength paper sample envelopes. At the field
headquarters, the samples, still in the envelopes, were dried in
makeshift ovens. The dried samples were sieved through minus-60-
mesh (250-micrometers) sieves and the fines saved for analysis.
The minus-60-mesh size is somewhat coarser than the minus-80-mesh
(177 micrometers) fraction used in most drainage surveys but was
selected to make the data completely comparable with the large
body of geochemical data obtained in the mid sixties from west-
central Maine. That earlier study was based on the analysis of
the coarser fraction.

At the USGS laboratory in Denver, the minus-60-mesh fractions
were split into two parts. One part was pulverized to minus-200
mesh for emission spectrographic analysis; the other was not
pulverized and was used for the determination of copper, lead, and
zinc by an atomic absorption procedure and for the determination
of uranium by a fluorimetric procedure.

The heavy-mineral samples were collected from stream sites
favorable for the concentration of heavy minerals. A composite of
several subsamples was passed through a 2-mm sieve to fill a 16-
inch pan and the resulting sample of approximately 20 pounds was
panned at the collection site. The panning operation removed most
of the lighter materials such as quartz, feldspar, organic
material, and clay-sized material. The crude concentrates were
dried and sieved through a 25-mesh (707 micrometers opening) sieve
and only the fines saved. The heavy minerals were further
concentrated by heavy 1liquid and magnetic separations after
magnetite was removed with a hand magnet. Bromoform (specific
gravity 2.86) was used to remove the remaining quartz and
feldspar. The slightly magnetic minerals such as the
ferromagnesian silicates ang iron oxides were removed by use of a
Frantz Isodynamic Separatorc set at 0.6 amperes with a 15° side
and forward slope; this fraction was saved for archival storage.
The nonmagnetic fraction used in this survey consisted of 1light-
colored accessory minerals, such as zircon and sphene, and primary
and secondary ore minerals. This fraction was split using a Jones
splitter. One split was hand ground for spectrographic analysis;
the other split was saved for mineralogical analysis.

The selective concentrations of ore-related minerals permits
determination of some elements that are not easily detected in
unconcentrated sediment samples. The analytical composition of a
concentrate may also indicate specific minerals. For example, the

2Use of brand names is for descriptive purposes only and does
not constitute endorsement by the U.S. Geological Survey.

tin in a standard sediment sample is predominantly the sum of tin
in the mineral cassiterite plus tin substituted in such common
rock minerals as the micas, feldspars, sphene, ilmenite, and
magnetite, whereas most of the tin in a nonmagnetic concentrate
sample is usually in cassiterite. Geochemical anomalies in the
nonmagnetic fraction are usually a reflection of the presence of
ore minerals.

Throughout the sample preparation procedure and prior to
analysis the samples were placed in a random sequence. The
purpose of randomizing was to eliminate analytical bias resulting
from the sequential handling of similar material and to detect any
contaminants introduced during sample preparation.

The standard stream-sediment samples and the samples of the
nonmagnetic heavy-mineral concentrate were analyzed
semiquantitatively for 31 elements using an optical emission
spectrograph, according to the method given by Grimes and
Marranzino (1968). In addition, the standard stream-sediment
samples were analyzed for copper, lead, and zinc by an atomic
absorption procedure after digestion of the sample with hot nitric
acid (Ward and others, 1969) and for uranium by a fluorimetric
method (modification of Centanni and others, 1956). The
analytical data for all the stream-sediment samples and heavy-
mineral concentrates in the study area are listed in Domenico and
others (1982, 1985) along with additional details about the
analytical procedures used.

The geochemical survey is based on the analytical data from
1,245 stream-sediment samples and 411 nonmagnetic heavy-mineral-
concentrate samples. Thus for the stream-sediment media, this
represents a sample density of about one sample per square mile
and a density of one sample per three square miles for the heavy-
mineral samples. The locations of the sample sites are shown on
map A. Most sites are on first- or second-order streams,
generally where those streams crossed or passed near roads or
trails.’ The actual sample density often varied considerably in
different parts of the study area from the average figures listed
above due to the variable density of streams and configurations of
the various road and trail networks.

The sampling teams plotted the sample locations on either
7 1/2' or 15' USGS topographic maps. The latitudes and longitudes
of the sample sites were determined with the use of an automatic
digitizer. These geographical coordinates are listed for each
sample in Domenico and others (1982, 1985). '

Evaluation and presentation of data

Statistical analyses and visual inspection of geochemical
maps were the principal methods used to evaluate the data of the
geochemical survey. The U.S. Geological Survey's STATPAC
(VanTrump and Miesch, 1977) was used to perform statistical
analyses. STATPAC is an integrated set of computer programs
designed specifically for the reduction and statistical analysis
of geochemical data. For data from both minus-60-mesh and
concentrate sample media, basic statistics were computed on the
raw and log-transformed data. These statistics included the
means, standard deviations, minimum and maximum values, and number
of valid and qualified values for each element in the data set.

In addition, arrays of correlation coefficients for each element
were prepared. Another procedure that proved quite useful in
selecting the elements of greatest possible significance in terms
of mineral potential was the preparation of geochemical maps and
display on a computer terminal for each element. The program used
divided the values for each element into five categories as
follows: (1) more than 2.5 standard deviations above the mean;
(2) 2 to 2.5 standard deviations above the mean; (3) 1.5 to 2
standard deviations above the mean; (4) 1 to 1.5 standard
deviations above the mean; and (5) less than 1 standard deviation
above the mean. These five categories were shown by different
symbols on the plots.

Arrays of correlation coefficients can reveal similarities in
behavior between pairs of elements, but for very large
multivariate data sets, such as the ones used in this study, it is
difficult to identify groups of elements which appear to behave
similarly. Factor analysis is useful for this purpose although it
is a somewhat controversial technique in exploration
geochemistry. Howarth and Sinding-Larsen (1983, p. 232-233)
describe the application of factor analysis in exploration
geochemistry as follows:

"The intention underlying the use of principal
components or factor analysis in exploration
geochemistry has generally been to separate the
element associations inherent in the structure of
the correlation matrix into a number of groups of
elements that together account for the greater
part of the observed variability of the original
data. The aim being to represent the large number
of elements in the original data by a smaller
number of "factors," each of which is a linear
function (transformation) of the element
concentrations, thus giving a greater efficiency
in terms of information compression over the
original data, and hopefully also gaining
something in interpretability. Techniques taking
the correlation matrix as a starting point are
broadly referred to as R-mode. The recent
textbook by Joreskog et al. (1976) gives a
comprehensive review of the assumptions connected
with different factor analysis methods in a
geological context, and Davis (1973) includes a
very readable introduction to the topic."

R-mode factor analysis using a Varimax rotation procedure was
applied to both data sets. The number of factors to retain is a
major problem and controversial topic in factor analysis. In this
study only those factors which had eigen values greater than one
were retained; this solution is commonly used in factor analysis
and was considered to be satisfactory in this study because for
both data sets only a few factors contained most of the variance.
For the nonconcentrated sediment data set a five-factor model
accounted for 70 percent of the total variance. Two factors were
present that were considered to be related to mineralizing

processes. One factor had high loadings (>0.60) for Sn, La, Nb,
Y, and Zr; and moderate loadings (<0.45) for Zn, Be, and U. The
second factor had high loadings (>0.60) for Cu, Pb, and Zn; a
moderate loading (0.47) for U; and weak loadings (<0.30) for La
and Be. The assignment of levels of significance to the loading
values was subjective because there are no generally accepted
criteria for determining what is a significant loading. Thorium
and tungsten, which show interesting map patterns in the heavy-
mineral data could not be included in the factor analysis of this
data set because only a few samples yielded values above the
detection limit.

For the heavy-mineral-concentrate data set, a five-factor
model accounted for 60 percent of the total variance. As was the
case with the sediments, two factors were of interest in terms of
mineral potential. One factor had high loadings (>0.50) for Sn,
La, Nb, Y, and Th; and a moderate loading (0.45) for Pb. A second
factor had high loadings (>0.49) for W, Bi, and Mo; and a weak
loading (0.23) for Pb. Another factor had high loadings (>0.73)
for Fe, Co, Cu, and Ni but this was believed to be due to the
presence of pyrite, a fairly common constituent in the metamorphic
rocks of the study area. Zinc could not be evaluated in this
hgavy-minera] model because only 13 samples contained detectable
zZinc.

The results of the factor analysis of the two data sets, when
coupled with an appraisal of the basic statistics and preliminary
distribution maps of all the elements determined, suggested that
the mineral potential of the study area could probably be
determined from the distribution patterns of the following
elements:

Sample media

Stream sediments Cu, Pb, Zn, Sn, U, Be, and Nb
Nonmagnetic heavy-mineral Sn, Cu, Pb, Zn, W, Mo, Bi, Th, La,
concentrates and Y

Elements

Statistical summaries for these elements are given in table 3. It
will be noted that the variability of the data for each element is
given by the 5th and 95th percentiles, rather than the more usual
difference between the highest and lowest values, because these
percentiles provide a more stable and reproducible measure.
Percentiles shown as less than (<) some value are of course
actually indeterminate and only indicate that the actual value for
a given percentile is below the value given.

Inspection of the histograms for all the elements determined
in both data sets revealed that nearly all the elements showed
log-normal or near log-normal distribution curves. Histograms
showing obvious natural breaks were very rare; the histograms for
tin in both concentrates and sediments showed the most obvious
natural break. However, as Howarth (1983, p. 114) points out,
apparent multimodality of the distribution or lack of it, is often
an artifact of the size and nature of the area mapped. He further
points out that numerous overlapping populations will often
produce an apparently positively skewed unimodal distribution.

How to present the data obtained in geochemical surveys of
large areas such as the study area involves much compromise and
many subjective choices to meet the space and size limitations
jmposed by the publication medium. For this report a decision was
made to use point symbol geochemical maps and a limited number of
data classes based on fixed percentiles of the cumulative
distributions. On each geochemical map the geology is shown jn
greatly simplified form to assist in interpretation; in addition,
the outlines of the various existing wildernesses, proposed
wildernesses, and further planning areas are shown. Percentile-
based classes can be rather irregular in terms of the actual
concentration intervals. Results of studies in the British Isles
by Webb and others (1973, 1978) led Howarth (1983, p. 115) to
believe that for different elements mapped over the same region
percentiles based on actual frequency distributions provide a much
more uniform basis for the comparison of spatial distribution
patterns than the more empirical classes.

Geochemical maps showing the distribution of Cu, Pb, Zn, Sn,
Be, Nb, and U in unconcentrated stream sediments are shown on maps
B-H. Only one element is portrayed on each map. For each
element, the data are partitioned into four classes based on
percentile values as follows:

Group 1--less than 85th percentile

Group 2--85th-90th percentiles

Group 3--90th-95th percentiles

Group 4--equal to or greater than 95 percentile

These groups are shown on the maps by triangular symbols of
different sizes. The purpose of this method of presentation is to
show the distribution of the higher values. Many workers in the
field of exploration geochemistry would consider values in groups
3 and 4 to be possibly indicative of mineralization. It should be
emphasized, however, that samples falling in these higher groups
do not automatically indicate mineralization, especially if they
are randomly scattered over the map area. When these percentile-
based classes are used, any data set, even one from a completely.
unmineralized terrain, would still have 10 percent of its samples
falling in the two higher groups. However, geographic clustering
of samples with the higher values, especially if these samples
have high contents of more than one element, does increase the
probability that these higher metal contents may indicate
mineralization.

Maps I-L show the distribution patterns of Sn, Cu, Pb, Zn,
As, Au, W, Mo, Bi, Th, La, and Y in the nonmagnetic heavy-mineral
concentrates. As mentioned earlier, the histogram for tin
indicated that a large population of anomalous tin values was
undoubtedly present; consequently the distribution of tin is shown
on an individual map (map J). Ninety-three of the 411 samples had
values above the upper 1limit of determination (2,000 ppm) and many
had tin contents that greatly exceeded this value. The lowest
group shown on the tin map (<200 ppm) is believed to represent the
background population.

The remaining elements were combined into groups based in
part on the results of factor analysis, which reveals elements
that show a tendency to behave similarily. Thus the distribution
pattern of W, Mo, and Bi are shown in a single map (map K), Th,
La, and Y on another (map L), while the third group includes Cu,
Pb, Zn, As, and Au (map l). Factor analysis did not suggest the
third group to be a coherent one, but it was included because
anomalous patterns of each of these elements could be present i
based on known occurrences of several types of mineral deposits in
and near the study area.

On these three maps, an element is shown only if the content
of the element exceeds a certain value. These threshold values
were arrived at by study of the individual histograms. For most
elements the value tended to be reasonably close to the 85th
percentile. Only a few samples contained detectable Zn, As, and
Au and of course only these are shown by a symbol.

DISCUSSION

The most outstanding result of the geochemical survey of the
study area was the discovery of a major tin anomaly covering
approximagely 300 square miles and centering on the White Mountain
batholith®. The major anomaly is best defined by the occurrence
of highly anomalous contents of tin in the nonmagnetic heavy-
mineral concentrates. The heavy-mineral concentrates contain
sharply angular grains of cassiterite as much as 0.1 inch across
in some samples; not all the tin in the anomalous samples,
however, is necessarily in the form of cassiterite.

The geology of this part of the study area can be compared
with that of the northern Nigerian tin district. Several recent
reports have appeared on the geology of the Nigerian tin district
and they are almost interchangeable with one that might be written
for the White Mountain Intrusive-Volcanic Suite (Bowden, 1982;
Bowden and Kinaird, 1978; Olade, 1980; Imeokparia, 1982). The
major difference is the age of the basement metamorphic-plutonic
terrane, which is Precambrian in Nigeria and Paleozoic in New
Hampshire. Sillitoe (1974) has suggested that the Mesozoic
plutonic-volcanic complexes of Nigeria and New Hampshire
originated above mantle plumes or hot spots, but he was troubled
by the apparent lack of tin mineralization associated with the
White Mountain Suite; however, that tin is present in the White
Mountain batholith is amply demonstrated by the data in this
report. And Read, some 35 years ago, was so impressed with the
similarity between the Nigerian and New Hampshire rocks that he
urged that tin be looked for in the Eastern States (Read, 1948,
Ds i)k

As mentioned earlier, the Conway Granite of the White
Mountain batholith is specialized according to the criteria of

3High amounts of tin and niobium in the panned concentrates
of stream sediments were also found by the U.S. Bureau of Mines in
the Pemigewasset Further Planning Area during their investigations
in the spring of 1981. (Sabin and others, 1982).

Tischendorf (1977). Very little reliable data on the tin content
of thé Conway are available, however. Liese (1973) detected 0.01
to 0.02 percent tin in several biotite separates from the Conway
Granite. These values are intermediate between those obtained by
Imeokparia (1982) in tin-bearing and tin-barren Nigerian granites.
Accessory ilmenite is ubiquitous in the Conway, but magnetite also
is present locally, suggesting that the Conway is not strictly an
ilmenite-series granite (Ishihara, 1981) of the type
characteristic of Circum-Pacific tin districts.

Bedrock tin mineralization has not been found in the study
area by either the USGS or the USBM surveys. In New Hampshire,
vein-type mineralization is represented at the long-abandoned
Jackson tin mine (locality 4) where Jackson (1844) described
schist having thin, intersecting veins containing massive
cassiterite and small amounts of arsenopyrite, chalcopyrite,
wolframite, molybdenite, and fluorite. By analogy with the
Nigerian setting (Olade, 1980) bedrock tin deposits in the study
area could occur (1) as low-grade disseminations of cassiterite in
the margins and roof zones of the biotite granites formed at
subsolidus temperatures shortly after solidification of the
granite; and (2) as younger fracture-controlled lodes and greisen
veins containing cassiterite, various sulfide minerals, and
wolframite.

One hypothesis is that the abnormally high contents of tin in
the nonmagnetic concentrates from the White Mountain batholith
terrane simply reflect an unusual mix of heavy minerals in the
granitic rocks; that is, accessory cassiterite in normal amounts
but unusually low contents of the other heavy minerals that
normally are present in concentrates from granitic rocks. The
distribution of tin in the standard stream sediments (map E),
however, tends to negate this hypothesis and supports the belief
that the tin content of the rocks of the White Mountain batholith
are abnormally high in tin and that tin mineralization of an
unknown type may well be present. The distribution of abnormal
values of tin in the stream sediments also tends to be spatially
related to the rocks of the White Mountain batholith. Normally in
many geochemical surveys of areas of granitic rocks in the
conterminous United States, the tin content of stream sediments
rarely exceeds the determination 1imit of 10 ppm. In the

‘geochemical survey of the study area, however, 18 percent of the

sediment samples had tin contents of 20 ppm or greater with a
maximum value of 700 ppm.

Maps B-L also show that the area of the White Mountain batho-
1ith contains interesting and probably anomalous patterns of U,
Be, Nb, Pb, and Zn in stream sediments and Th, La, and Y in heavy-
mineral concentrates. Due to the nearly complete lack of known
mineralized areas within the study area little can be said at this
time about the possible significance and geological, interpretation
of these patterns. Some of the patterns may possibly be related
to undiscovered deposits similar to the magnetite-phenacite
deposit at Iron Mountain (locality 5). This is a replacement
skarn in Conway Granite, crossed by irregular veinlets of quartz,
fluorite, phenacite, and danalite-helvite; small veinlets of
galena, sphalerite, and pyrite are common. The body has a low

tenor of tin but contains high-grade concentrations of beryllium,
zinc, lead, and silver. Barton and Goldsmith (1968), who
described the deposit in detail, suggested that the Conway Granite
and its contacts should be explored for other deposits of this
type.

Additional deposits of argentiferous lead-zinc veins similar
to those at the Mascot, Stevens, and Shelburne mines (localities
1, 2, and 3) may very well be present in rocks of the White
Mountain batholith. A1l known deposits of this type occur in
rocks of the Paleozoic metamorphic-plutonic terrane, however. It
could be argued that these scattered lead-zinc-silver veins and
the one locality of tin veins farther outside the batholith are
related to mineralization above or around plutons that are not yet
exposed by erosion. Although these veins are insignificant as
individual deposits, their distribution in relationship to the
principal tin anomaly suggests that they could be peripheral to
more intense mineralization within the area of the anomaly.

We mentioned earlier that the Conway Granite is well known
for its high radioactivity and high uranium and thorium contents.
The granite has been considered as a possible low-grade source of
uranium and thorium and that uranium might be found in secondary
deposits. Fehn and others (1978) have calculated that vein-type
uranium deposits may form by hydrothermal convection long after
crystallization of exceptionally radioactive plutons, such as the
Conway pluton. Such a process might account for the uranium
anomaly that coincides with the tin anomaly. It is interesting to
speculate whether hydrothermal convection induced by radiogenic
heating might result in tin as well as uranium veins.

The similarity between the geologic terrane+of the White
Mountain Plutonic-Volcanic Suite and the northern Nigerian tin
district has been described earlier. However, as pointed out by
Bowden and Kinnaird (1978, p. 66), misconceptions have arisen with
regard to the mineralization of the Nigerian anorogenic granites.
They point out that until recently all information concerning the
ore mineral associations has been based on concentrates derived
after several weathering cycles and that the original patterns of
distribution of the ore minerals in the host rock have received
little attention. Bowden and Kinnaird (1978) made a study of the
primary mineralization and found abundant zinc in the form of
sphalerite and genthelvite in vein-controlled mineralization; the
amount of sphalerite often exceeded that of cassiterite in the
gquartz veins and their greisen borders. In addition to
cassiterite, columbite, and sphalerite, they found that these tin-
rich granites were also enriched in rare earths, uranium and
thorium-rich accessory minerals, other base-metal sulfides,
monazite, and minor wolframite accompanied by topaz and fluorite.
Such a mineral association, if present in New Hampshire, would
produce nearly all the anomalous geochemical patterns that are
associated with the White Mountain batholith. Thus, it appears
that these recent findings from Nigeria definitely strengthen the
hypothesis that tin deposits similar to those in the Nigerian tin
province may be present in the study area.

Approximately 20 percent of the study area is underlain by
two-mica granites. Granite of this type is recognized worldwide

for its common association with Sn, W, Be, Li, F, and U (Boudette,
1977, p. 24). The average of five analyses of two-mica granite
from the study area is given in table 1 of Moench and others
(1984). Although uranium and thorium were not determined in these
samples, the rocks are distinctly less specialized than the Conway
Granite in major-oxide and minor-element composition, according to
the criteria of Tischendorf (1977). This and the regional
geochemical data suggest that the two-mica granites of the study
area are less favorable hosts for the occurrence of secondary
uranium deposits than the Conway Granite. The distribution of
uranium in standard stream sediments shows a strong anomalous
pattern spatially related to the White Mountain batholith.

OQutside the batholith, uranium anomalies are restricted areally.
One, at the southeast side of the Dartmouth Range Further Planning
area, overlaps a body of two-mica granite.

The distribution of tungsten in heavy-mineral concentrates
(map K) is interesting but rather difficult to interpret in terms
of bedrock geology and possible mineralization. One hundred
twenty samples of a total of 411 contained measurable contents
(>100 ppm) of tungsten and indicated two distinct populations.
Values were as much as 3,000 ppm. Factor analysis showed an
association between W, Mo, and Bi, which is an association
commonly found in tungsten deposits. The distribution of high
values of these three elements is shown on map K. The higher
tungsten values are scattered throughout the study area, but there
is a concentration of high values in the extreme western part
where the values show a crude spatial correlation with the
metavolcanic rocks and metagraywacke of the Littleton Formation
and with the Ammonoosuc Volcanics. These tungsten anomalies in
the western part of the study area might indicate the possible
presence of stratabound scheelite deposits. In the last 10 to 15
years there has been a greatly increased interest worldwide in
stratabound tungsten deposits and current thinking is that such
deposits are volcanic exhalative in origin. The possibility that
stratabound tungsten deposits may be present in New England needs
further investigation.

The distribution patterns of copper in standard stream
sediments differs in a striking fashion from those of lead and
zinc. The terranes underlain by the Jurassic and Cretaceous
igneous rocks are nearly uniformly low in copper; only very
scattered high copper values are present. On the other hand, the
distribution pattern of copper (map B) suggests that the Silurian
and Lower Devonian metasedimentary rocks are copper bearing,
although we have no data on the copper content of the.bedrock.
There is a broad and relatively well defined group of high copper
values in the northeastern part of the study area; a part of this
group of high values coincides approximately with a belt of
moderately high copper values in heavy-mineral concentrates. This
group of high copper values covers perhaps 90 percent of the
metasedimentary rocks exposed northeast of the White Mountain
batholith. A smaller group of high copper values near the western
side of the area approximately coincides with the metagraywacke of
the Littleton Formation (Mount Moosilauke Member). These data
certainly do not suggest the presence of an economic copper
deposit but they do suggest that the metasedimentary rocks of the
study area may be widely metalliferous. The inferred sedimentary
setting of the Silurian and Devonian formations in a marine basin
flanked by volcanic tracts could be favorable for the occurrence
of metalliferous sediments and for the local occurrence of
sediment-hosted copper deposits. On the other hand, there is a
possibility that the spatial relationship of apparent high values
to the metasedimentary rocks may only be an artifact of the
statistical processing of the data. The analysis of the copper
data involved the data from the entire study area. The copper
histogram showed a near perfect lognormal distribution but it is
possible that at least two distinct and major populations are
present, one from the terrane of the White Mountain batholith and
one from the terrane of the metasediment. Should this be the
case, many of the copper values in the metamorphic terrane now
considered to be possibly anomalous might in fact be in the range
of normal background values. Additional studies would be required
to resolve this question.

Finally, the distribution of silver is not shown. Thirty-
five samples had measurable contents of silver that were as much
as 100 ppm. However, study of the silver data showed that silver
did not correlate with any element (<0.1) and maps showing the
distribution of silver did not show any correlation with any
geologic unit. It was concluded that these silver values were
probably in error and were therefore not used. For unknown
reasons, similar problems with silver have arisen in other
geochemical surveys. However, for those who might want to make
their own evaluation of the possible significance of these silver
values, see the report by Domenico and others (1985).
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Table 1.--Description of abondoned mines, prospects, and quarries
in and adjacent to the White Mountain study area

[Localities shown on map]

Locality
No. Name Description
1. Mascot mine........... Vein that strikes N 35°E, and dips

70°NW in granite. Breccia filled
with quartz, manganiferous galena,
sphalerite, and sparse
chalcopyrite (Billings and Fowler-
Billings, 1975; Cox, 1970).

2 Stevens prospect...... Vein probably similar in attitude
and composition to vein at Mascot
mine (Billings and Fowler-
Billings, 1975).

3 Shelburne mine........ Silicified and mineralized shear
zone about 3-5 m wide, strikes N
75°E, dips 65°N; argentiferous
galena, sphalerite, sparse chalco-
pyrite, quartz, arsenopyrite, and
manganiferous siderite in
silicified country rock (Billings
and Fowler-Billings, 1975).

4 Jackson tin mine...... Thin sharply defined veins in
schist. The veins are composed of
massive cassiterite with small
amounts of arsenopyrite, chalco-
pyrite, wolframite, fluorite, and
molybdenite (Jackson, 1844).

5 Iron Mountain mine.... Veins and replacements of
magnetite and phenacite (BeSi0,)
in Conway Granite; investigateé by
Barton and Goldsmith (1969) as a
possible source of beryllium.

6 Franconia iron mine... A narrow layer of banded quartz-
magnetite iron-formation that lies
between pyritic felsic schist and
basaltic amphibolite.

7 Coppermine Brook...... Lens of chalcopyrite and quartz

mine with secondary bornite and native
copper parallel to layering of
metafelsite and metabasalt in
volcanic facies of Littleton
Formation (Hammack and Girol,

1982).
8 Brook and Company..... Probably a galena-bearing vein.
mine Developed by a small open pit
(Hammack and Girol, 1982).
9 North Woodstock mine.. Argentiferous galena, and sparse

sphalerite and pyrite disseminated
in schist and granite altered to
quartz, sericite, and ankerite.
Ore is adjacent to a minor fault
and is widest where it crosses
granite (Cox, 1970).

10 Redstone quarry....... Abandoned major building stone
quarry in Conway Granite.
11 Ore Hi11 (Warren)..... Stratabound lens of massive zinc-
mine lead ore as thick as 3 m enclosed

in quartz-tremolite-mica schist
and amphibolite of Ammonoosuc
Volcanics. The mine yielded about
100,000 tons of ore, mainly prior
to 1905, but was also worked
during World War I. U.S. Bureau
of Mines sampling shows abundant
zinc, lead, and silver, minor
copper, and a trace of gold. (See
Gair and Slack, 1979, for

references.)
12 Atwood pegmatite...... Mica, mainly sheet muscovite
mine about 4 x 5 inches, occasionally

as large as 18 x 18 inches
(Cameron and others, 1954).

13 Millard Chandler...... Minor production of feldspar and

pegmatite mine beryl. The beryl occurs as

crystals as large as 6 x 15
inches, in the intermediate zone
of the pegmatite where it
constitutes about 0.1 percent of
the rock (see Gazdik and others,
in press).

14 White Diamond mine.... Minor production of gold from a
large silicified zone (see Gazdik
and others, in press).

Table 2.--List of existing wilderness areas, proposed
wilderness areas, and further planning areas in
the White Mountain National Forest, New Hampshire

[Locations of areas shown on figure 1]

Area Name Size Presidents Final

No. (in Recommendation
acres) FP, Further Plannings;

W, Wilderness

RARE II areas

9062 Carr Mountain 9,000 FP
9064 Wild River 27,000 ER
9066 Pemigewasset 75,610 EP
9067, Sandwich Range 26,159 W
90691 Presidential Range-

Dry River Extension 6,884 W
9072 Kinsman Mountain 8,420 FP
9074 Dartmouth Range 10,142 FP
9075 Mt Wolf-Gordon Pond 11,179 FP
9076  Jobildunk 4,920 FpP

Existing wilderness areas

NFO33 Great Gulf 6,552 --
NFO64 Presidential Range-
Dry River 20,380 --

lTwo parcels

Table 3.--Statistical summaries for selected elements

[A11 values in parts per million. Geometric mean and geometric
deviation not shown unless at least 80 percent of the samples had
valid values. P5, P50, and P95 indicate the 5th, 50th, and 95
percentiles, respectively]

Range of values Geometric Geometric No. of
Element Pe = P95 mean deviation P50 valid values

Stream sediments (1,245 samples)

Cu 3 - 18 7.4 1.8 i/ 1,245
Pb 10 - 68 22 1.8 21 1,245
In 23 - 175 58 1.8 55 1,245
Sn <10 - 50 - --- <10 381
Be 2 - 20 5 2.1 5 1,245
Nb 3 - 150 -—- -—- 20 652
U 0515 =26 2.8 3.4 2.5 1,227

Nonmagnetic concentrates (411 samples)

Cu 10 - 70 -——- -— <10 164
Pb 20 - 200 58 21 50 399
Sn <20 - >2,000 - - 200 281
Be 2= 300 20 i 10 398
Nb 50 - 500 185 1.8 200 392
Th <200 - 1,500 -— -— <200 180
La 100 - 2,000 450 2.6 500 385
Y 150 - 2,000 465 2.2 500 407
W <100 - 700 - - <100 120
Mo <10 - 30 -——- -— <10 59
Bi <20 - 300 - -— <20 52
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