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PREFACE 

The Federal Land Policy and Management Act (Public Law 94-579, October 

21, 1976) requires the U.S. Geological Survey and the U.S. Bureau of Mines to 

conduct mineral surveys on certain areas to deternine the mineral values, if 

any, that 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 mineral survey of a part of the Mount Grafton Wilderness Study Area 

(NV-040-169), Lincoln and White Pine Counties, Nevada. 

This open-file report summarizes the results of a 
Bureau of Mines wilderness study. The report is 
preliminary and has not been edited or reviewed 
for confornity with the Bureau of Mines editorial 
standards. This study was conducted by personnel 
from the Branch of Mineral Land Assessment (MLA), 
Internountain Field Operations Center, Building 
20, Denver, Colorado 80225. 
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MINERAL RESOURCES OF A PART OF THE MOUNT GRAFTON WILDERNESS STUDY AREA 
(NV-040-169), LINCOLN AND WHITE PINE COUNTIES, NEVADA 

by 

Mark L. Chatman, Bureau of Mines 

SUMMARY 

The Bureau of Mines evaluated the mineral resources of 30,115 acres of 

the Mount Grafton Wilderness Study Area (NV-040-169), a 73,216 acre tract in 

Lincoln and White Pine Counties, Nevada. The area studied is the part of the 

wilderness study area preliminarily designated as suitable for wilderness. 

Evaluation of this BLM-managed wilderness study area was done under the 

authority of Public Law 94-579. Mines, prospects, and mineralized structures 

within the study area and on the periphery were examined by the Bureau. The 

field reconnaissance required 36 man-days in August and September 1984. 

The study area, in the southern part of the Schell Creek Range, is a 

complex series of block faulted and thrusted sedimentary and metasedimentary 

rocks of Cambrian to Devonian age. Quartz breccias, quartz veins, limestone 

breccias, and calcite veins developed along the faults carry precious metal, 

base metal, and tungsten values. Mineral production within the area boundary 

has been small--134 tons of tungsten ore from the Deer Trail Mine. The 

mineralized sites within the boundary (Deer Trail Mine, tactite at the head of 

~iy,rartz Canyon, Lanter Mine) have low-grade concentrations of tungsten, lead, 

zinc, and minor silver and gold values. Identified resources within the study 

area are 2,000 tons of material containing 0.1'0 W03 at the Deer Trail Mine, 

and 1,000,000 tons of material containing 0.4% zinc in tacti te above Swartz 

Canyon. Parts of the Lady Linda and the Lake Valley Silver lode claim groups 

are wi thin the boundary, but no excavations have been made on those claims 

inside the area. Most mineralized sites on the study area periphery are in 
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structures which are not traceable into the area. However, these sites 

indicate the type and size of mineralized localities that may be encountered 

in similar fractures within the same stratigraphic horizon in the study area. 

Metals produced from the area periphery include silver, tungsten, lead, and 

possibly zinc, copper, and gold. It is doubtful that production from any of 

these deposits exceeded 500 tons. Extensive parts of the study area underlain 

by quartzite, carbonate rock, or shale may contain similar mineralized 

fractures that are at present covered and unevaluated. 

oil and gas leasing in the Cave Valley includes 0.2 sq mi of the Mount 

Grafton study area, but no hydrocarbon traps or accumulations are known to be 

present. Warm springs are known within 2.5 mi of the area, but no geothermal 

resources have been identified to date. Rock products, consisting mostly of 

quartzite and carbonates, probably will not be utilized because of remoteness 

from markets. 

INTRODUCTION 

In August and September 1984, the Bureau of Mines, in a cooperative 

program with the U.S. Geological Survey (USGS), studied the mineral resources 

of the Mount Grafton Wilderness Study Area (WSA). Lincoln and White Pine 

Counties, Nevada, on lands administered by the BLM. The WSA comprises 73,216 

acres; the Bureau studied the 30,115 acres deemed preliminarily suitable for 

inclusion in the National Wilderness Preservation System. "Study area" (SA) 

as used in this report refers only to the smaller area. The Bureau surveys 

and studies mines, prospects, and mineralized areas to appraise reserves and 

identified subeconomic resources. The USGS assesses the potential for 

undiscovered mineral resources based on regional geological, geochemical, and 

geophysical surveys. This report presents the results of the Bureau of Mines 
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study that was conducted prior to completion of the USGS work. The USGS will 

publish the results of their studies. A joint USGS-Bureau report. to be 

published by the USGS. will integrate and summarize the results of both 

surveys. 

Geographic setting 

The Mount Grafton study area. within the Basin and Range Physiographic 

Province in east-central Nevada. was named after Mount Grafton (e1. 10.990 

ft). the highest peak in the southern part of the Schell Creek Range (fig. 

1). The southern half of the study area is characterized by east-dipping 

quartzite and limestone hogbacks on the east side. and sheer quartzite and 

limestone cliffs on the west side. The northern half of the area is 

characterized by younger. nearly flat-lying limestones and a few shales and 

'r:-tz:i.tes that have formed a topography of lower. rolling hills. 

No major drainages are in the study area. which is between Cave Valley on 

the west. and the Lake Valley on the east. Patterson Pass. a geographic 

landmark in the range, is 1 3/4 mi south of the area boundary (fig.· 1). 

Several logging and prospecting roads allow vehicular access to the southern 

part of the area; roads which lead to springs and tanks follow most canyons in 

the eastern and northern parts of the area; roads are uncommon on the west 

side. Pioche. Nevada, the nearest town. is about 50 mi south of Patterson 

Pass via U.S. Highway 93. 

Previous studies 

Numerous mining. mineral resource. and geologic evaluations have been 

published concerning various parts of the Mount Grafton study area and the 

mining districts on the study area periphery. History of development and 

production at the Patterson district is presented in Hill (1916) and Lincoln 

(1923); mining at the Cave district is reported in White (1871) and Schrader 
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Figure 1.--Index map of Mount Grafton study area, Lincoln and White Pine 
Counties, Nevada. 
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(1931). Comprehensive reports concerning the mining and mineral resources of 

Lincoln and White Pine Counties were published in the 1970' s (Tschanz and 

Pampeyan, 1970; Smith, 1976). 

Two reports which address mining and mineral resources specifically 

within the Mount Grafton area have already been completed under contract with 

the Bureau of Land Management (Tingley and Bentz, 1982; Great Basin GEM Joint 

Venture, 1983). Published geologic maps which together provide complete 

coverage of the study area are those by Kellogg (1964), Tschanz and Pampeyan 

(1970), and Hose and Blake (1976). A compilation of the study area geology is 

also presented in the Great Basin GEM Joint Venture report (1983). 

Methods of investigation 

The Bureau mineral survey consisted of a literature search for data 

r<;,lative to mining, minerals and geology, discussions with holders of mining 

claims in and near the area, examination of Bureau of Land Management mining 

claims records and contracted minerals studies, and a field investigation. 

The field investigation consisted of examination. mapping. and sampling 

of all mine and prospect sites in and near the area, and a ground and 

helicopter reconnaissance for additional mineralized sites. In total, 294 

samples were taken; 199 samples of outcropping rock and mineralized structures 

were collected in and near the mine and prospect sites; 18 additional rock 

samples were collected during reconnaissance of unmined areas. Seventy-two 

stream sediment samples and 5 soil samples. all -80 mesh, were taken to try to 

delineate the extent of known mineralization. Sampled localities are shown on 

plate 1. 

Rock samples were analyzed by the Bureau of Mines Reno Research Center, 

Reno, Nevada. These samples were tested by semiquantitative optical emission 
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spectrography for 40 elements (appendices A, B). Depending on the type of 

mineralization suspected, some rock samples were also analyzed for content of 

arsenic, copper,-gold, lead, mercury, molybdenum, rubidium, silver, tellurium, 

tungsten, and zinc. Analytical methods employed included: atomic absorption 

for arsenic, rubidium, and tellurium; atomic absorption or inductively coupled 

plasma for mercury; colorimetry or X-ray fluorescence for tungsten; fire 

assay/inductively coupled plasma and/or fire assay for gold and silver; and 

inductively coupled plasma for copper, lead, molybdenum, and zinc. 

stream sediment and soil samples were analyzed by Barringer Resources, 

Inc. in Wheatridge, Colorado. Atomic absorption was used to test for copper, 

gold, lead, rubidium, silver, strontium, and zinc; colorimetry was used to 

test for tungsten. 

Geologic setting 

This summary of the geology is provided to enhance understanding of the 

mineral setting. Data were drawn largely from the previously published 

mapping (Kellogg, 1964; Tschanz and Pamp eyan, 1970; Hose and Blake, 1976), and 

supplemented by field observations made in the Bureau study. 

A Cambdan-to-Devonian sequence of sedimentary and metasedimentary rocks 

covers the study area. There is little folding, but extensive block faulting 

and thrusting have developed. Quartz breccias, quartz veins, limestone 

breccias, and calcite veins developed along the faults carry precious metal, 

base metal, and tungsten mineralization. 

Main fault systems in the vicinity of the study area are: the Patterson 

Pass normal fault, south of the area; the Cave Valley normal(?) fault that 

strikes generally north and parallels the west side of the area; an unnamed 

thrust(?) fault that parallels the southeastern side of the area, much like 
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the Cave Valley fault does on the west side; an unnamed normal(?) fault that 

st~ikes gene~ally east along No~th C~eek; and a no~th-trending fault along the 

no~thwest boundary of the study area (pl. 1). Mine~alization exhibits spatial 

ties to many of these fault systems. 

stratified rocks in the study area a~e in two distinct g~oups, sepa~ated 

by the east-t~ending fault along North C~eek. The southern group is composed 

of east-dipping hogbacks of Cambrian ~ocks. Formations, from oldest to 

youngest, include: P~ospect Mountain Qua~tzite, which is present in the 

greatest volume and supports the high peaks of the study area; Pioche Shale, 

composed of lowe~ qua~tzite, middle shale, and upper limestone; and Pole 

Canyon Limestone, found along the east pa~t of the study a~ea bounda~y. These 

~ocks can be considered as one main fault block. The no~thern g~oup is 

cOlnpos()d of a complex set of smalle~ fault blocks which contain 

Cambrian-to-Devonian limestones, dolomites, shales and qua~tzites. 

Configu~ation of these small fault blocks varies considerably on known 

geologic maps, so none were shown on plate 1. 

outcropping igneous ~ocks are uncommon in the SA. A thin basalt dike. 

which trends north fo~ about 1 mi along the southwest side of the area, 

coincides with a fault t~ace mapped by Kellogg (1964, pl. 1) as an extension 

of the Patterson Pass fault. A granitic intrusive ~ecognized by Hill (1916. 

p. 123) at the head of Swartz (Schwartz) Canyon p~obably accounts fo~ a 

tactite zone developed at the south end of the study area, no~th of Patterson 

Peak. The intrusive was not found in outcrop during this study, but some 

igneous rock was found on dumps of caved workings at the south end of the 

study area. othe~ granitic rock is exposed about 1 mi southeast of the study 

a~ea boundary, about 1/4 mi no~th of the Cinch Mine (sample no. 113, pl. 1). 
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The outc~op a~ea is ve~y small, but d~illing by Union Ca~bide Co~o~ation has 

shown that igneous ~ock is mo~e extensive at depth (G~igsby, 1981). 

Pet~oleum geology 

The p~esence of basalt and g~anitic int~usives, and the occu~~ence of 

tungsten at seve~al p~ospect sites suggest a high geothe~al g~adient in at 

least the south half of the study a~ea. These high tempe~atu~es could be 

detrimental to the p~ese~vation of any hyd~oca~bons that may have 

accumulated. In the no~th half of the a~ea, whe~e the geothe~al g~adient may 

be lowe~, potential pet~oleum sou~ce ~ocks (Devonian shales) a~e exposed at 

the sudace and a~e faulted, leaving little possibility fo~ the fo~ation of 

shallow hyd~oca~bon t~aps. 

Inte~~etation of ~egional seismic data suggests possibilities fo~ 

hydi:oc,a~bon t~aps at depth, below a se~ies of decollement zones, whe~ein 

hyd~oca~bons could accumulate independently f~om the su~ficial geologic 

pa~amete~s discussed above. Accumulated data a~e insufficient at p~esent to 

p~ove o~ disp~ove the existence of such zones beneath the study a~ea. The 

known data a~e unavailable and conside~ed p~op~ieta~y by va~ious pet~oleum and 

seismic companies (No~man Foste~, Ph.D., independent geologist, Denve~, CO, 

o~al commun., 1985). The nea~est oil f ields a~e the Eagle Springs, T~ap 

Sp~ing, and Bacon Flat/G~ant Canyon fields of the Rail~oad Valley, about 45 mi 

west of the study a~ea (Jones and Papke, 1984). Oil t~aps of these fields a~e 

often found in Te~tia~y volcanics and a~e gene~ally below 4,000 ft in depth 

(Ga~side and othe~s, 1977, p. 5). 

AU. S. Geological Su~vey "quali tati ve pet~oleum assessment" of the BLM 

study a~eas in Nevada (Sandbe~g, 1983) assigned a "medium" potential fo~ the 
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existence of petroleum in the Mount Grafton study area (on a scale of "high, 

medium, low. low--to-zero, zero, and unknown"). 

MINING DISTRICTS 

The southern part of the study area is within the Patterson and Cave 

(also called "Cave Valley") mining distric ts. Both districts, which have 

indefinite boundaries, are within 3 mi of the study area boundary, and are 

characterized by a sparse scattering of mines. Tschanz and Pampeyan (1970, p. 

165) consider the Patterson district and the "Cave Valley" district to be one 

and the same. Mines and developed sites of the Patterson district that are in 

or near the study area include the Lake Valley, Cinch, and Pip mines, all 

workings at and near Patterson Pass and Patterson Peak, the workings at the 

hea.d of Swartz Canyon, the Lanter Mine, Eagle Rock Mine, Cave Valley Mine, and 

Stz-·,':ator Mine (pI. 1). The latter four sites are also considered to be in the 

Cave district. Smith (1976, p. 53) recognizes a third mining area, referred 

to as the "Geyser Ranch area," which includes the Deer Trail and Lake Valley 

mines, but this area was never organized as a mining district. Metals 

produced from the districts include silver, tungsten, and lead, and possibly 

zinc, copper, and gold. 

Patterson district mining began in 1869 after argentiferous "rich 

oxidized material" was shown to R. G. Patterson by an Indian. Some 200 to 250 

claims were then staked to the north of Patterson Pass, but the rich ore "soon 

gave out.. and the district was abandoned. Ore values of $212 to $520 

1/ 
silver/ton and $22 gold/ton were reported- , but there are no production 

II These silver ores graded approximately 160 oz/ton to 400 oz/ton based on 
an average silver price of $1.29/oz from 1866-1870. The gold ores graded 
approximately 1 oz/ton, based on an average gold price of $20.67/oz from 
1866-1870 (Williams, 1883, p. 182). The gold grade could be higher; 
another valuation of gold mines during this era used gold values of about 
$14.50/oz (Raymond, 1872, p. 13). 
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records. (See Hill, 1916, p. 123; Lincoln, 1923, p. 123). Silver 

mineralization in the Cave district was discovered in 1869 by John Hughes 

(Smith, 1976, p. 88), probably in conjunction with exploration of the 

Patterson district. Production was not recorded. 

Mining activity and leasing 

Mining and prospecting within the study area boundary has not been 

extensive. Active mining claims which involve study area acreage include the 

Lake Valley Silver group (and the Lake Valley Mine), under evaluation by J. 

Wayne Cole (claim holder, Pioche, NV), and the Lady Linda group (pI. 1). 

Prospecting on these claims has not involved excavation or drilling within the 

study area boundary as of September 1985. Gold and silver were detected by 

the claim holder during reconnaissance bedrock sampling in the south-central 

purt of the Lady Linda group in 1985. Additional prospecting was planned but 

no other details are currently available (Donald W. Miller, claim holder, 

Baker, Nevada, oral cornrnun., 1985). 

Other sites formerly prospected or mined within the study area boundary 

include a caved working on North Creek (minor Ag, Au), the Deer Trail Mine (W; 

minor Ag, Au), the Lanter Mine (Pb, Ag, minor Cu, Zn, W, Au), and two small 

prospect pits (Zn) along the southern part of the study area boundary in 

tactite at the head of Swartz Canyon (pl. 1). Only the Deer Trail Mine, 

worked for tungsten in 1956, has recorded production (134 tons of ore/47 tons 

of W0
3 

concentrates). These sites, with the exception of the Lady Linda 

group, are detailed in tables I, 4, and 7. 

oil and gas leases cover about 0.2 sq mi of the study area near Lanter 

Canyon (fig. 2). This area is a part of one of several large oil and gas 

lease blocks which cover most of the Cave Valley west of the study area. Four 
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test wells dr'illed in the Cave Valley wer'e dr'Y. One test well was ddlled 

about 3 mi west of the study ar'ea; the deepest test well was 7,024 ft (Gar'side 

and Schilling, 1977). Some oil and gas leases ar'e in the Lake Valley. within 

1 mi to the east of the study ar'ea (fig. 2), but no dr'illing has taken place 

on those leases. These lease data ar'e fr'om the BUr'eau of Land Management, 

Reno, Nevada, as of September' 1984. 

Geother'mal r'esour'ces ar'e not cUr'r'ently known within the study ar'ea, and 

ther'e ar'e no cUr'r'ent geothet:"mal leases. six wat:"m spr'ings ar'e at the Geyser' 

Ranch, within 3.2 mi to the east of the ar'ea boundar'Y (fig. 2). Water's at the 

spr'ings r'ange fr'om 65 to 75° F. and ar'e used for' ir'r'igation pUr'poses (Gar'side 

and Schilling, 1979, p. 45-46, pl. 1). 

APPRAISAL OF SITES EXAMINED 

Igneous intr'usion in and near' the study ar'ea has r'esulted in 

m.l.ner'alization of the Pioche Shale, Pole Canyon Limestone, and Pr'ospect 

Mountain Quar'tzite fot:"mations. Miner'alized sites consist of one lar'ge 

t . II tac l.te- occur'r'ence on the souther'n par't of the study ar'ea boundar'y (pl. 

I), and numer'ous fr'actur'e fillings within fault zones Or' joints. The 

miner'alization has fot:"med silver', tungsten, lead, zinc, and copper'(?) 

deposits, and minor' gold occur'r'ences in the study ar'ea and along its 

per'ipher'Y. Deposits in and near' the study ar'ea ar'e gr'ouped into thr'ee types 

which ar'e discussed below. 

Resour'ces and miner'alized sites in tactite 

TacH te in limestone at the head of Swar'tz (Schwar'tz) Canyon and the 

adjacent pass has concentr'ations of zinc and tungsten with minor' silver' and 

17 Tactite is a fOr'm of metasomatically-alter'ed car'bonate r'ock. 
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gold. The mine~alized site is pa~tially within the study a~ea bounda~y at the 

southe~n end (pl. 1). The tactite is a 9-ft-thick tabula~ body, dipping 16° 

to 25° E. (fig.·· 3). It c~ops out south of the a~ea bounda~y on the nea~by 

pass. The int~usive cente~ which fo~ed the tactite in limestone at the 

southe~n end of the study a~ea is the only nea~-su~face igneous cente~ in the 

vicinity. Int~usive ~ock, which p~obably lies di~ectly below the tactite, is 

not exposed at the su~face the~e. Two samples of c~yptoc~ystalline igneous 

~ock we~e collected f~om dumps of two caved adits at the head of Swa~tz Canyon 

(samples 197, 201, pl. 1), indicating that the int~usion is p~esent at 

elevations up to 9,500 ft. See photo, f igu~e 4. The g~anitic int~usive 

~ecognized by Hill (1916, p. 123) at the head of Swa~tz Canyon was not found 

in this study, but this location is in o~ ve~y close to the tactite zone. A 

g~anitic int~usive is exposed in a ve~y small outc~op about 3/4 mi southeast 

of the study a~ea (sample locality 113, pI. 1). Drilling by Union Ca~bide 

Co~o~ation has shown that the g~anitic ~ock occu~s ove~ a mo~e extensive a~ea 

at depth (G~igsby, 1981). No mine~al p~oduction has been ~eco~ded f~om this 

mine~alized a~ea. Some pa~t of the wo~kings constitute what is ~efe~~ed to as 

the "Ad Mine" (Tschanz and Pampeyan, 1970, p. 171). Of all the wo~kings, only 

two small p~ospect pits a~e within the study a~ea-·-one of them does not expose 

any bed~ock (pl. 1). Wo~kings a~e summa~ized in table 1. Mine~als identified 

include scheelite, chalcopy~ite, sphale~ite, and fluo~ite (Tingley and Bentz, 

1982) . 

Resou~ces within the enti~e deposit amount to 6.6 million tons of 

mate~ial containing 1.1% zinc ove~ an estimated 5.9 million ft2 unde~lain by 

tactite (pI. 1). Field evidence shows that the tactite is about 9 ft thick. 

Resou~ces a~e of the "indicated" catego~y, using the cu~~ent established 
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Figure 3.--Mineralized tactite in limestone, showing a 3-ft-thick limestone 
parting near the base. site of samples 181-184. 
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Figure 4.--Dumps of two caved adits in the tactite zone are shown in the 
upper right (sites of samples 197-201). Rock on the dumps 
indicates that these adits may have encountered the igneous 
source rock which caused tactite formation. 
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classification system (U.S. Bureau of Mines and USGS, 1980, p. 1, 2). Grade 

is based on values in samples 178-180, 182-204, and 206 (table 2). Samples of 

rock other than tactite were also used to calculate grade because sampling has 

shown that limestone and fault gouge not containing tactite can also have high 

zinc values. This is probably due to the proximity of the source that formed 

the tacti te. This phenomenon is particularly apparent in samples 192-196, 

collected in a short adit (28 ft long) in limestone. The average silver 

content of the entire deposit is 0.4 ppm Ag. Silver is too irregularly 

distributed and low grade to permi t resource estimation but some of this 

silver may be recoverable. 

That part of the tactite within the study area occupies 900,000 ft2, 

and contains approximately 1 million tons of rock averaging 0.4% zinc, based 

on samples 203, 204, and 206. This is far below ore grade. These resources 

are in the "inferred" category (U.S. Bureau of Mines and USGS, 1980, p. 2). 

The overall deposit grade of 1.1% Zn cannot be applied here, because samples 

of the tactite in and very near the study area (nos. 203, 204, and 206) show a 

significant decrease in zinc content. Primary zinc mines in the U.S. mine 3%+ 

zinc ore. Coproduct zinc mines are mining 1.0 to 1.4% zinc ores, but all have 

other metals in the ore at much higher concentrations (Jolly, 1984, p. 

921-922). Commodity statistics for zinc are in table 3. 

Formation of the tactite in carbonate bedrock required the proximity of 

an igneous body. The metal values in the tactite indicate that the igneous 

body provided metallizing fluids which impregnated the tactite; some part of 

the fluids have traveled through existing fracture systems to form metallized 

areas which are not in proximity with tactite, and are also spatially removed 

from the igneous source. Mineralized fractures of this type are common in 

carbonate rocks and shale on the study area periphery, and are described below. 
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Resou~ces and mine~alized sites in ca~bonate ~ocks and shale 

F~actu~e fillings in ca~bonate ~ock and shale a~e in the fo~ of qua~tz 

veins and b~ecc~as, limestone b~eccias, and calcite veins. Most a~e wi thin 

the Pioche Shale and Pole Canyon Limestone Formations. Some of the f~actu~e 

fillings contain silve~ in concent~ations which have been economically 

~ecove~able in the past. othe~ sites have been successfully p~ospected fo~ 

tungsten, lead, zinc, and possibly coppe~. The f~actu~e fillings a~e in known 

fault zones, many of which may be ~elated to the Patte~son Pass fault at the 

south end of the SA. Mines and p~ospects in ca~bonates and shale include the 

Lake Valley Mine, Patte~son Pass wo~kings, seve~al wo~kings along the 

no~thwest-t~ending fault between Patte~son Pass and Patte~son Peak, the Cinch 

Mine, Pip Mine, Cave Valley Mine, and St~eato~ Mine. 

Most of these deposits a~e outside of the study a~ea and a~e on f~actu~es 

which appa~ently do not extend into the study a~ea. The Ma~ich claims, at the 

no~thwest pa~t of the SA, a~e an exception as they a~e on a fault which may be 

p~esent fo~ about 3 mi along st~ike in the study a~ea. Mine~alization at 

sites along the study a~ea periphe~y is indicative of the type and g~ade of 

deposits which can be expected in f~actu~ed pa~ts of the Pioche Shale and Pole 

Canyon Limestone st~atig~aphic section. This st~atig~aphic section is p~esent 

in the southeaste~n and no~thweste~n pa~ts of the study a~ea. Desc~iptions of 

the deposits a~e in the following pa~ag~aphs. A summa~y of these deposits is 

in table 4. 

The Lake Valley Mine (fig. 5), also called the "Geyse~ Mine" (Tschanz and 

Pampeyan, 1970, p. 171), is about 1,600 ft east of the study a~ea bounda~y on 

the Lake Valley side. A no~th-t~ending fault zone which dips about 30 0 west 

th~ough shale and qua~tzite on the p~ope~ty was mined fo~ silve~ on th~ee 
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levels underground. All adi ts are now caved. Exposure of the faul t is 

limited in outcrop, but it may extend for about 1,500 ft along strike at the 

ground surface. Mineralized length of the fault has been variously estimated 

at 500 ft (Smith, 1926) and 1,000 ft (Marshall, 1926). The fault does not 

cross into the study area along strike. It may project down dip to the west 

far enough to be inside of the area boundary, but could not be encountered 

within the study area at depths less than 2,200 ft. 

Minerals observed in fault-zone quartz veins when the mine was accessible 

included fluorite, pyrite, argentite, and wolframite (Smith, 1926; Smith, 

1976, p. 53). Argentiferous huebnerite is exposed at the portal of the middle 

and lowest level adits. A fluorite zone, observed in a prospect pit at the 

south end of the mine site and in the bulldozer cut, is 4 to 20 ft thick. The 

fluorite zone contains up to 0.5 oz silver/ton, 0.17% tungsten (W), and 0.002 

oz gold/ton (sample nos. 90-95, fig. 5). Assays of 52% fluorite (CaF2) have 

been recorded (J. Wayne Cole, Pioche, NV, written commun., 1984). 

Underground workings are inaccessible, and the only sample data for the 

adi ts come from dump samples and outcropping rock at the portals. Metal 

values are generally low, but the claimant reports as much as 31.9 oz 

silver/ton in drill core samples (J. Wayne Cole, Pioche, NV, written commun., 

1984) . Banner Exploration Co. assays of ore zone samples collected 

underground during the mining era yielded 13 to 370 oz silver/ton (Marshall, 

1926; smith, 1926). Tschanz and Pampeyan (1970, p. 171) reported 0.910 W03 

in tungsten "ore" from the mine. Analyses of Bureau samples indicate that any 

tungsten "ore" zone that might exist may be related to the fluorite zone. 

Resources may still exist at this mine, but cannot be quantified with 

available data. 
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The Cinch Mine (fig. 6) is in carbonate rock in the low hills near the 

Patterson Pass road, about 1 mi southeast of thQ study area. Two quartz 

breccia layers containing scheelite occupy a 500 by 600 ft area, based on 

Union Carbide drilling in the 1980's (Grigsby, 1981). They have been mined 

over a small area on three levels underground. The breccias strike N. 80° E., 

dip 15° SE., and are bound above and below by limestone breccias. The lower 

layer of quartz breccia is 1 to 4 ft thick; the upper is about 3 ft thick and 

occupies a smaller area (about 500 by 200 ft). 

"Black light" lamping showed scheelite in the quartz breccias, which 

accounts for at least part of the tungsten values detected by analysis (fig. 

6). Powellite has also been identified (Tschanz and Pampeyan, 1970, p. 171). 

The lower quartz breccia contains an average of 0.3410 W (samples 116-121), 

with a maximum tungsten value of 1.7% (sample 116). The upper quartz breccia 

(samples 114, 123, and 124) has an average concentration of 0.027% W. Minor 

gold and silver are present in both quartz breccias. 

Inferred tungsten resources are 75,000 tons of 0.41% W0
3 

in the lower 

quartz breccia, based on a mineralized area of 300,000 ft2 with an average 

thickness of 3 ft (grade from samples 116-121). Additional inferred tungsten 

resources are 25,000 tons of 0.033'70 W0
3 

in the upper quartz breccia, based 

on a mineralized area of 100, 000 ft 
2 

with an average thickness of 3 ft 

(grade from samples 114, 123, and 124). Some gold and silver may be 

recoverable. cutoff grade for tungsten mining under normal economic 

conditions is approximately 0.3% W03 ' but can be as low as 0.1% under 

optimum conditions. The current strength of the U.S. dollar abroad has raised 

the cutoff grade value considerably (P. T. Stafford, Bureau of Mines tungsten 

commodity specialist, Washington, D.C., oral commun., 1986). Tungsten 
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concent~ations such as the 1.1% scheelite o~e p~oduced at the St~awbe~~y Mine 

in Califo~nia (Enginee~ing and Mining Jou~nal, 1984, p. 169) a~e conside~ed to 

be ve~y high-·g~ade o~es. Commodity statistics fo~ tungsten a~e in table 3. 

The mine~alized b~eccia at the Cinch Mine may have fo~ed f~om 

p~e-existing qua~tz-scheelite veins (Wo~thington and Schell, 1980, p. 5-7). 

The b~eccia is about 30% mat~ix. B~eccia fo~ation could be ~elated 

genetically to the Patte~son Pass fault, which p~obably cuts th~ough the 

p~ope~ty, o~ the no~th-t~ending th~ust(?) fault along the southeast pa~t of 

the study a~ea (pl. 1). The Cinch Mine a~ea is app~oximately at the p~ojected 

inte~section of these two fault zones. If the b~ecciation is ~elated to the 

th~st(?) fault mentioned above, then the southeaste~nmost pa~t of the study 

a~ea may also contain simi1a~ b~eccias ove~ the 2 mi extent of the fault 

zone. B~eccias have not been identified the~e, but talus cove~ is extensive. 

The Pip Mine is south of the study a~ea, about 1 mi west of the Cinch 

Mine and 1,500 ft no~th of the Patte~son Pass fault. Calcite and limestone 

b~eccias and calcite veins at the site a~e in da~k g~ey limestone bed~ock with 

anastamosing calcite veinlets, and in a g~ey-b~own, flat-lying calcite lens 

which is 3 to 10 ft thick. The b~eccias contain about 20% mat~ix. The host 

~ocks a~e mapped as pa~t of the Pioche Shale Fo~ation (Tschanz and Pampeyan, 

1970, pl. 2). B~eccia-filled f~actu~es st~ike N. 10° to N. 60° W. and dip W. 

70° to 90°, and may be offshoots of the Patte~son Pass fault. It appea~s that 

some d~ifting to the no~th was sta~ted in the th~ee shafts on the mine site, 

but caving p~evented examination. 

Sampling was mostly confined to selecting of the vadous b~eccia types 

f~om dumps of the shafts. All samples contain high silve~ values--as much as 

22.8 ppm in sample no. 130--·and one sample contains gold (table 5). Tungsten 

20 



values are generally low; the highest value, in limestone breccia (sample no. 

127), is 0.13% tungsten. 

Resources were not estimated for the Pip Mlne due to the lack of adequate 

data. Brecciation cannot be traced on the surface north of the mine due to 

soil cover and talus. South of the mine, breccias appear to pinch out less 

than 50 ft away. Breccias and calcite veins can be observed in the shaft 

walls, but could not be reached for sampling. Silver resources may exist, but 

estimations were not made because mineralized zones could not be sampled in 

place underground. The possibility of tungsten resources remains 

problematic. The high tungsten value is 0.13% in dump sample 127. Tingley 

and Bentz (1982) report that tungsten was mined in the 1940's (amount not 

specified), but Tschanz and Pampeyan (1970, p. 171) report that the site was a 

silver prospect, not a tungsten mine, and that there was no production. 

Workings at Patterson Pass consist of four shafts and two shallow pits at 

the pass and 1,500 ft to the northwest. These have been grouped together 

because they appear to be silver workings in the initial discovery area of the 

Patterson mining district. The bedrock, mapped as Pole Canyon Limestone 

(Tschanz and Pampeyan, 1970, pl. 2), is cut by quartz veins and breccias, and 

limestone and calcite breccias which strike from N. 0 0 to N. 25 0 E. and dip 

from vertical to 67 0 E. The breccia zones may be related to the Patterson 

Pass fault. Breccias contain about 10 to 20% matrix. 

Silver values in samples from the workings are consistently high---up to 

7.5 oz/ton (sample 143, table 5). Argentiferous copper carbonates were 

recognized (Hill, 1916, p. 124). Lead and copper values are also high in 

samples--up to 0.4% lead (sample no. 144) and 0.09'0 copper (samples 141 and 

144). Antimony, present in samples 140, 143, and 144, reaches a maximum 
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concentration of 0.2% Sb (sample no. 144). Resources were not estimated 

because mineralized structures usually could not be reached for direct 

sampling in the workings (mostly shafts), and surficial exposure of the 

structures was very limited or nonexistent. Fractures do not extend far 

enough (1 mi) to the north to be inside the study area. 

Other Patterson district workings are on a fault that extends from the 

Patterson Pass fault in a northwest direction for over 2 mi (pl. 1). The 

fault, which passes through Pole Canyon Limestone at the south, also 

juxtaposes Pioche Shale and Pole Canyon Limestone, and passes into Prospect 

Mountain Quartzite to the north. strike of the structure is generally N. 30° 

w. The fault ends about 1/2 mi southwest of the study area (pl. 1), according 

to mapping by Tschanz and Pampeyan (1970, pl. 2). 

The southernmost group of workings along this fault are shallow pits 1/2 

mi north of Patterson Pass in a narrow valley (localities 134--138, and 146). 

Excavations expose mostly limestone breccias with copper carbonates or pyrite, 

and quartz veins or breccias. One calcite vein was sampled (no. 137). Most 

veins and breccias strike northeast (perpendicular to the main fault) and are 

nearly vertical. Debris filling of the pits prevented direct evaluation of 

the fractures. Select samples of dump material yielded up to 7.7 oz 

silver/ton in quartz breccia (sample no. 136). Vein quartz and breccia 

generally have higher metal values than limestone breccias. High tungsten, 

copper and lead values are present--as much as 0.2% tungsten, 0.1% copper, and 

0.9% lead (table 5). Antimony was detected in sample 136 (0.3% Sb). The 

mineralized structures do not appear to be extensive and are not within the 

study area, about 1 114 mi to the north. Resources were not estimated, but 

not all breccias in the fault zone have been prospected (eg., sample no. 147). 
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A second group of workings, including a shaft, trench, and pit, are along 

the same fault zone about 4,400 ft southwest of Patterson Peak (samples 

150-157, table 5). Excavations here expose vein quartz, quartz breccia, and 

(rarely) limestone breccia. Silver values are higher here than in the 

southernmost workings. reaching a maximum concentration of 10.5 oz/ton in a 

sample of vein quartz (sample no. 150). Lead, copper, zinc, and antimony 

values are also high. The metal deposition is not known to extend beyond the 

prospect site. Rock exposure here is good. 

A third mineralized site on the fault zone, consisting of a caved shaft 

and trench, carries the highest values of copper, zinc, and tungsten that were 

encountered along the fault zone. Up to 6.4% copper. 6.6% zinc, and 0.24% 

tungsten were detected at the site of samples 158-160 (table 5). Silver 

values are also high (9.5 oz/ton maximum, sample 158). Maximum lead 

concentration is 0.18% (sample 158). The shaft exposed a 10-in.- to 2-ft-wide 

fault zone with copper carbonates and gouge (Hill, 1916, p. 124). The 

adjacent bulldozer trench apparently obliterated what was a 455-ft-Iong adit 

in shale reported in Tingley and Bentz (1982). No mineralized rock can be 

seen along the trench. The adit probably trended about N. 25° E. The fault 

dip was measured at 150 S. in the adi t (Hill, 1916, p. 124). Quartz float 

within 1/4 mi east of the shaft (sample 162) contains 4.6 oz silver/ton. 

Limestone breccia samples (nos. 176, 177, table 5), thought to be a part of 

the main fault, are not mineralized. Resources were not estimated because the 

mineralized zone is largely covered. Resources may be present at the site, 

but would not extend into the study area, about 3/4 mi north. 

The Cave Valley Mine was developed on a low ridge in Cave Valley, about 

3/4 mi west of the study area (pl. I), This mine site includes a 120-ft-deep 
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shaft (site of samples 238 and 239, fig. 7) with 600 ft of north-south drifts 

(Schrader, 1931, p. 11). The shaft is now caved. The ridge on which the mine 

was excavated is composed of Pole Canyon Limestone and Pioche Shale, 

juxtaposed by faulting (Tschanz and Pampeyan, 1970, pl. 2). Mining was in the 

Pioche Shale. Schrader (1931, p. 8) examined the property before it was caved 

and noted a series of five parallel north-trending mineralized fractures, each 

dipping west about 60°. No such fractures are readily apparent in outcrop, 

but reportedly one was encountered at depth during mining in the main shaft 

(Pat Fraser, Ely, NV., oral commun., 1984). 

Mining was for silver, obtained primarily from ores composed of 

pearcite---a silver--arsenic sulfide. The rest of the silver was suspected of 

being concentrated in lead carbonate. Traces of gold occur with the silver 

(Schrader, 1931, p. II, 13). Galena and stromeyerite also have been 

identified (White, 1871, p. 92), and some lead was produced from ores shipped 

in the late 1930's or early 1940's (Pat Fraser, Ely, NV, oral commun., 1984). 

Resources were not estimated for the property because the ore zone is 

inaccessible for direct sampling. Select material was gathered from dumps of 

slumped-in pits and caved shafts. Quartz and quartz breccias, which contain 

about 10 to 20% matrix, have the highest metal values. Limestone breccias and 

calcite veins have low metal values, or are unmineralized. Silver and lead 

resources may exist on the property, based on high silver and lead values in 

dump samples, but subsurface sampling would be needed to verify this. The 

mine is separated from the study area by the Cave Valley fault. 

At the Streator Mine in low hills above the Cave Valley, about 2 mi west 

of the study area (pl. 1). extensive excavations have been made. Here, quartz 

and hematite cemented breccias are exposed for 500 ft along a fault zone which 
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strikes N. 25° to N. 70° E. through Pioche Shale [stratigraphy from Tschanz 

and Pampeyan, (1970, p. 171)]. The fault zone has also been described as a 

contact between strata of the Prospect Mountain Quartzite and Pole Canyon 

Limestone formations (Kellogg, 1964, pl. 1). Most of the mineralization was 

reportedly found in the main (northernmost) shaft where a S. 40 Q E.-trending 

fissure intersects the main fault (Schrader, 1931, p. 15). The property 

appears to be separated from the study area by the Cave Valley fault (pl. 1). 

Examination of "ore" during the mining era revealed mostly argentiferous 

1 . th . tt . . t 1/ ga ena W1 PS1 aC1n1 e- , lead and copper carbonates, and pearcite 

(Schrader, 1931, p. 15). Select samples of mineralized quartz breccias and 

limestone breccias were collected from dumps of the four shafts in the present 

evaluation. Breccias have about 30% matrix. Maximum values are 1.6 oz 

silver/ton, 0.02 ppm gold, 0.078% lead, and 0.38'10 copper. Silver is in all 10 

samples, and gold is present in 7 of 10 samples. Tungsten (8 ppm) is in one 

sample (table 5, samples 245-255). Precious metal values are low but 

consistently present in nearly all the dump samples, thereby suggesting that 

resources of these metals may be present. No resources were estimated because 

the mineralized fractures could not be followed on strike or sampled in place. 

The Marich claims are about 1 mi west of the study area, in low hills 

above the Cave Valley (fig. 8). Bedrock is Pole Canyon Limestone (Hose and 

Blake, 1976, pl. 1). Limestone breccias and a 1,300-ft-long calcite vein and 

breccia zone were prospected with 22 shallow pits and 2 shallow shafts. Nine 

of these pits did not reach bedrock, and were not sampled. Workings are 

within a northwest-trending fault zone which may extend for 5 mi beyond the 

II Chemical formula Pb(Cu,Zn)(V04)(OH), also called mottramite. 
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prospec t site, based on interpretation of recent mapping (Hose and Blake, 

1976, pl. 1). As much as 3 mi of strike length of this fault zone may be 

within the study area, along the west side (pl .. 1). 

Metal concentrations are highest in limestone and limestone breccias with 

lead and copper carbonates (table 6). Metals shown by chemical analyses are 

silver, copper, lead, mercury, and, to a minor extent, gold. Most calcite 

vein samples do not contain high metal values. A limestone sample with lead 

and copper carbonates contains the maximum of all metal values except gold; 

values detected in sample 275 include 1.9% lead, 0.52% copper, 210 ppm 

mercury, and 27.4 oz silver/ton (table 6). Maximum gold concentration in 

samples from the area was 0.03 ppm (sample nos. 278 and 281). 

Resource estimation at the Marich claims is hampered by irregular metal 

distributions in at least three different fractures. Sample 290 has high 

silver content (9.6 oz/ton) but orientation and extent of a structure at this 

site could not be determined in this slumped-in prospect pit. However, there 

are two quantifiable locales for resources. One is the northwest-trending 

breccia zone excavated by four prospect pits (sample sites 278, 279, 281-286) 

in the northeast part of the workings (fig. 8). The breccia zone dips NE. 

60 0
, is 5 to 6 ft wide. and about 275 ft long. It has about 30'10 matrix. 

Inferred resources could amount to 20 I 000 tons. assuming that mineralization 

along strike extends beyond the measured length by a factor of 112, and 

mineralization extends down dip for 1/2 of the measured strike length. Grade 

is 0.6 oz silver/ton based on the three samples of in-·place breccia zone 

(sample nos. 281, 284, 285), and not the higher grade samples from dumps (nos. 

278, 279, 282, 283, and 286). Commodity data for silver are in table 3. 
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Additional inferred resources were calculated for a north-trending 

calcite-filled zone exposed by one shaft and four prospect pits (sites of 

sample nos. 272-277) in the central part of the workings. The structure in 

various places is clearly a calcite vein, calcite breccia, or limestone, each 

with calcite veinlets, and lead and copper carbonates. Inferred resources are 

based on only the measured strike length (500 ft) and width (4 ft), and an 

estimated extension of mineralization down dip for 250 ft (112 the strike 

length). Resources of 40,000 tons with 4.5 oz silver/ton might be expected. 

Grade is based on only in-place samples (nos. 273, 276, and 277); dump-sample 

values (nos. 274 and 275) are higher. Copper, lead or mercury may be 

recoverable as by products, based on analytical results (table 6). 

Marich claims mineralization has developed on a fault zone which may be 

present within the study area for as much as 3 mi along strike. The 

northwest-trending fault zone cuts Wildcat Canyon and the canyons of North 

Creek along the west side of the study area (pl. 1). There is a possibility 

that mineralization similar to that at the Marich claims took place along this 

fault zone within the study area. Brecciation has occurred away from the 

immediate area of prospecting at the sites of samples 259, 264, 293, and 294 

(tables 6 and 9). Sample 259, at the apparent southern extent of this fault 

zone within the study area contains 0.01 ppm gold. An 8-ft-wide limestone 

breccia (sample 293) containing 0.07 ppm gold and 2.8 ppm silver was collected 

on the study area boundary, 4,000 ft east of the Marich excavations (fig. 8). 

Sample 264, a quartz breccia about 1 mi south of the Marich excavations (pl. 

1), contains 0.5 oz silver/ton. Stream sediment samples collected downstream 

from the fault zone (nos. 256,260,262,263; table 10) all contain silver, 

but the values are not high relative to the other sediment samples collected 
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ft· om the study area (table 10). These results from the sampling south from 

the Marich claims suggest that metallization has occurred in or near the fault 

zone at points in or near the study area. Other fractures that are along the 

fault zone and within the study area may have provided channels for ore 

fluids, and deposits similar to those at the Marich claims may be present at 

depth. 

The mineralization at sites in carbonate rock and shale that are 

described above has a probable igneous source. Tungsten and antimony. two 

metals indicative of an igneous source, are present at nearly all the deposits 

sampled. Intrusive igneous rock, which underlies both the tactite zone at the 

south end of the study area and the Cinch Mine, is a probable source of 

mineralization at those sites. Conduits apparently were formed by the 

Pat terson Pass f aul t and related t smaller open f rac tures . Other sites, such 

as the Marich claims, are quite distant from this Patterson Pass igneous 

source and probably were genetically related to different igneous centers. It 

can be assumed the localities of all fractures have not yet been found, based 

on the complex tectonic history of the study area. Therefore, extensive parts 

of the study area may contain similar mineral deposits that would require 

detailed exploration to locate. 

Resources and mineralized sites in Prospect Mountain Quartzite 

Quartz veins and breccias in the Prospect Mountain Quartzite contain 

tungsten in quantities which were considered economically recoverable in the 

past, and minor gold and silver, some of which may be recoverable. Most of 

the sites also contain lead values, and some contain high copper and zinc 

values. The quartz veins and breccias are fracture fillings, and are often in 

mapped fault zones. Mineralized sites include the North Creek Spring 
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prospect, Deer Trail Mine, Lanter Mine, and Eagle Rock Mine. The first three 

sites listed are inside the study area. Deposi t descriptions are in the 

following paragraphs. All deposits are summarized in table 7. 

The North Creek Spring prospect, on a hillside in the central part of the 

study area (pl. I), was reportedly mined for tellurides (Geo. Marich, Ely, NV, 

oral commun., 1984). The site is within an east-trending fault zone mapped by 

Tschanz and Pampeyan (1970, pl. 2), and the development apparently follows a 

4-ft-thick quartz breccia which strikes N. 75 0 w. and dips NE. 25 0 through 

quartzite bedrock. Minor amounts of gold and silver are in hematitic quartz 

breccia and iron-oxide stained, shaley quartzite exposed at a shaft collar. 

The inclined shaft, now caved, trends approximately north. Minor tungsten and 

zinc are also present. Barium values up to 0.2% were detected. No tellurium 

was detected. 

No resources were defined because of inaccessibility of the underground 

workings (fig. 9), and lack of surface exposure of the mineralized zone. 

Talus cover east and west of the shaft collar prevents tracing of the breccia 

zone beyond the excavation. Details of the si te are in table 7; analytical 

data are in table 8. The fault zone in which this prospect was excavated 

extends along strike for over 2 mi (Tschanz and Pampeyan, 1970, pl. 2). other 

mineralized sites may exist along this fault zone, but none were observed in 

the field reconnaissance. Stream sediment samples collected along the fault 

zone (nos. 44, 49, 50, 52, 257, 258, table 10) all contain low amounts of 

silver. None have detectable tungsten or gold and none have anomalous copper, 

lead, or zinc. 

The Deer Trail Mine is north of Sheep Creek on a hillside in the 

east-central part of the study area (pl. 1). An adi t follows a quartz vein 

for 120 ft; the vein strikes N. 70 0 E., and dips SE. 55 0 (figs. 10 and 11). 
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Figu~e 9.--Caved shaft at the No~th C~eek Sp~ing p~ospect. looking no~th. 
Qua~tz b~eccia exposed by slumping is visible in the left and 
cent~al pa~ts of the sca~. Ten-in. -long ha.mme~. on collapsed 
log suppo~t membe~. p~ovides scale. 
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Figu~e lO.--Po~tal of the Dee~ T~ail Mine, showing southeast (to the left) 
dip of the mine~alized qua~tz vein. Po~tal is 5 ft high. 
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Average thickness of the quartz vein is 2 ft, and maximum thickness is 4 ft. 

The vein is truncated at 120 ft in the adit by a stdke-slip(?) fault which 

stdkes N. 70° W. and dips SW. 80°. The fault zone, filled with quartz 

breccia, apparently also had some reverse movement. The first 120 ft of adit 

is in the down thrown block. Quartz float is exposed on the surface above the 

adit for 100 ft along strike of the quartz vein, and is exposed for 125 ft to 

the east of (below) the portal, giving a 225 ft observed strike length on the 

down thrown block. Average thickness of the quartz vein at the surface is 

estimated at 1 ft. The vein is also exposed at the surface on the upthrown 

block, 400 ft west of the adit portal in a prospect pit. Talus cover 

prevented tracing of the vein farther west, and strike-slip movement to the 

southeast has truncated or offset the vein to the east of the prospect pit. 

The l20-ft length of quartz vein exposed in the adit contains huebnerite 

and as much as 0.2% tungsten, 1.5 oz silver/ton, 0.1 ppm gold, 740 ppm lead, 

240 ppm copper, 320 ppm arsenic, 120 ppm zinc, and 0.2% barium. Select 

samples of vein quartz and quartzite from the mine dump contain up to 0.94% 

tungsten and 2.4 oz silver/ton, respectively. A sample of vein quartz (no. 

71) from the prospect pit 400 ft west of the adit portal has the highest 

tungsten value (1.0%). (See analytical data, fig. 11.) The quartz breccia, 

which has much lower metal values than the quartz vein (200 ppm tungsten; 2 

ppm silver, maximum), is not exposed at the surface. This breccia has about 

10% quartz matrix. Identified resources in the down thrown block are estimated 

to be 2,000 tons of material containing 0.1% W03 ' from which some silver or 

1/ 
gold may be recoverable.- Tungsten values in these resources are about 

17 Calculations are based on the observed strike length (225 ft) plus an 
assumed strike extension of 1/2 the observed strike length (112.5 ft); also 
the observed length of vein down dip (90 ft) plus an assumed extension down 
dip of 1/2 the observed value (45 ft). Grade of deposit was determined 
from samples 55-58--·the four samples of vein quartz collected in the 
down thrown (resource-bearing) fault block. 
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1/3 ore grade (see tungsten discussion, p. 19). No resources were estimated 

for the upthrown block because the fault truncation to the east and talus 

cover to the west limit exposed strike length to less than 10 ft. 

Observations in the vicinity of the mine suggest that other mineralized 

quartz veins may exist within about 1 mi of the mine site. On the hillside 

south of Sheep Creek, 0.3 mi south of the mine, quartz float contains 14 ppm 

tungsten, 240 ppm arsenic and 0.4 ppm silver. The Lady Linda lode claim group 

(pl. 1), adjacent to and north-northwest of the Deer Trail Mine, is currently 

being evaluated for gold and silver, but there are no excavations. Quartz 

veins similar to those at the Deer Trail Mine may be located in the Lady Linda 

claim group; details concerning the claims are not available at present. 

The Lanter Mine is in the southwest part of study area on a low hillside 

between Lanter Canyon and a west-flowing tributary south of Lanter Canyon (pl. 

1). The development consists of a caved inclined shaft trending S. 75° E. in 

a 12-ft-wide quartz breccia, which strikes N. 30° E., and dips vertically. 

The breccia can be traced for 500 ft north of the shaft through intermittent 

outcrop and float, where it is covered by talus. The breccia cannot be traced 

south of the shaft, although soil cover is thin and bedrock exposure is good. 

Analytical data (table 8) show that some of the breccia exposed at the 

shaft collar bears minor amounts of tungsten (6 ppm), gold (0.01 ppm), and 

silver (up to 0.6 ppm) (samples 212, 213). Values in a select sample (no. 

215) from the dump were much higher; up to 0.7 oz silver/ton, 0.55% lead, 

0.09510 copper, 8 ppm tungsten, 40 ppm mercury, and 0.110 antimony. A soil 

sample collected downslope from the dump (no. 210) has 32 ppm tungsten, which 

can be considered anomalous in comparison to other soil samples in the area 

(table 11). Samples of quartz breccia outcrop north of the mine (nos. 
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217-219) also contain small amounts of silver (up to 1.3 ppm) and one (no. 

218) contains 6 ppm tungsten. A thorough examination of the site is hampered 

by the caved working. Metal values from a hand-sorted "ore" stockpile (sample 

no. 215) are the only indication that high values of lead, silver, or copper 

may be encountered at depth. The degree of concentration of metals obtained 

through segregating this stockpile cannot be estimated. No resources were 

identified due to the overall low metal values in outcrop samples and lack of 

access to the underground workings. 

The Eagle Rock Mine is about 1 1/4 mi southwest of the study area. It is 

the most extensively mineralized site observed in Prospect Mountain 

Quartzite. The mine consists of a prospect pit, and 104 ft of workings with 

an adit and drift, which were excavated to follow two quartz veins. The major 

vein, which strikes N. 50° E., and dips NW. 57° is exposed for 75 ft along the 

adit. The vein is again exposed 200 ft to the west and 60 ft down dip in the 

prospect pit (fig. 12). The quartz vein is up to 6 ft wide. A second quartz 

vein exposed over about 37 ft in the drift, strikes about N. 65° E. and dips 

about NW. 65°. The intersection of the two veins is not exposed. Geologic 

mapping (Kellogg, 1964, pI. 1; Tschanz and Pampeyan, 1970, pI. 2) suggests 

that the fault zone in which these veins lie does not extend far enough to the 

northeast to reach the study area. 

Talus cover prevents tracing of either of the two quartz veins upslope 

from the mine, but the two veins do not appear to pinch out--they are 6 ft and 

5 ft thick, respectively, at the adit and drift faces. Because the veins are 

in the fault zone, there may be other mineralized quartz veins along the 

strike length of this fault, which is approximately 5,000 ft (pl. 1). 
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location. Above are faulted limestone 
Creek Range near Patterson Pass. 

35 

vein is 
View is 

shows adit 
the Schell 



Minerals identified in the veins and adjacent wallrock include hematite, 

huebneri te (?) , pyrite, arsenopyrite, chalcopyrite, and galena. Sample 

analyses of the main quartz vein (fig. 13) indicate as much as 0.70% tungsten, 

silver as much as 5.6 oz/ton, lead as much as 0.13%, and arsenic as much as 

0.16% (samples 165, and 166). Sample 165 also contains >5% barium and 0.1% 

bismuth. The second (smaller) quartz vein has lower metal values; samples do 

not exceed 0.36% tungsten or 2.1 oz silver/ton (sample no. 171). Lead values 

are slightly high (0.15% Pb in sample 171); one sample (no. 172) contains 0.02 

ppm gold. 

Identified resources include 10,000 tons in the major vein with 0.33% 

w0
3 

and 2.4 02 silver/ton. Some lead may be recoverable, but values are too 

low for resource estimation. other identified resources are 400 tons of 0.19% 

w0
3 

and 1.5 oz silver/ton in the smaller quartz vein. Some gold and lead 

may be recoverable from this vein, but the values are too low for resource 

estimation. The majority of these resources fall in the "inferred" category 

under the current classification system (U.S. Bureau of Mines and USGS, 1980, 

p. 2). These tungsten values could be considered ore--grade under normal 

economic conditions (see tungsten discussion, p. 19). Silver values are 

low----about 1/3 to 114 of the ore grades at some known low tonnage silver mines 

(Reese, 1985, p. 810, 811). Commodity statistics for silver and tungsten are 

in table 3. 

As with most of the mineralized fractures in carbonates and shale, the 

probable source of mineralization in the Prospect Mountain Quartzite is the 

igneous body that formed the tactite. Tungsten is present at three of the 

four localities (Deer Trail Mine, Lanter Mine, Eagle Rock Mine) and bismuth, 

another metal with high temperature of formation, is in four samples at the 
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Eagle Rock Mine. Prospect Mountain Quartzite is present in the south-central 

part of the study area and has been faulted extensively. Faults in this part 

of the study area could contain similar mineralized sites. Known deposits are 

low grade and are not extensive, but deposits closer to the igneous source may 

be higher in grade and more extensive. 

ROCK PRODUCTS 

Quartzite and carbonate rocks within the study area can be used as rock 

products. Prospect Mountain Quartzite, the most common formation in the study 

area, has been quarried at Caliente in Lincoln County for crushed rock 

aggregate (Tschanz and Pampeyan, 1970, p. 125). The formation has also been 

quarried for dimension and flagging stone in White Pine County, on the eastern 

slope of Mount Moriah (Smith, 1976, p. 57-58). Eureka Quartzite, exposed in 

the north-central part of the study area, has been noted as a high-purity 

silica source at numerous localities in Nevada (Ketner, 1976). 

A Middle Cambrian limestone at McGill in White Pine County is noted for 

its high calcium content; several thousand tons have been quarried at that 

locality (Smith, 1976, p. 51). Middle Cambrian limestone in the northeast 

quadrant of the study area and along the eastern edge has not been analysed 

for calcium content. Upper Cambrian limestone has been quarried in western 

Lincoln County from the Groom Range for use as building stone (Tschanz and 

Pampeyan, 1970, p. 125); limestone of similar age is exposed in the northeast 

quadrant of the study area. The Ordovician age Pogonip Group of carbonate 

rocks, exposed in the north--central part of the study area (Hose and Blake, 

1976, pl. 2), may have some sections of high-calcium limestone. Pogonip 

limestone sampled from the Worthington Mountains in western Lincoln County 

about 75 mi southwest of the study area, is 98% calcium carbonate (Wood, 1985, 

p. 28, 29). 
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Rock products are commodities of high bulk and low unit value. 

Transportation costs are a major determinative factor in the development of 

rock resources. Deposits in the Mount Grafton study area are isolated from 

major markets. The same or similar rocks are present closer to markets. Thus 

there is little probability the rock resources in the study area will be 

developed. 

CONCLUSIONS 

Reported mineral production within the area boundary has been small--134 

tons of tungsten ore at the Deer Trail Mine. The mineralized sites within the 

boundary (Deer Trail Mine, tactite zone at the head of Swartz Canyon, Lanter 

Mine) are low grade, and do not appear to be extensive. Identified resources 

within the study area are 2,000 tons of 0.1% W03 at the Deer Trail Mine, and 

1.0 million tons of 0.4% zinc in the tactite zone at the head of Swartz Canyon. 

The probable source of all mineralization at the sites is igneous 

intrusives. Tactite formed by igneous intrusion at the south part of the 

study area indicates the approximate locality of the igneous source. 

Mineralized fractures in quartzite, carbonates, and shale are widely 

distributed. Based on its complex tectonic history, extensive parts of the 

study area may contain similar mineralized fracture fillings which are covered 

and therefore unevaluated. This hypothesis is supported by geochemical data. 

Analyses of 72 samples of stream sediments collected in and near the study 

area (table 10) show a notable prevalence of silver in low amounts; 71 samples 

have 0.2 to 2.2 ppm silver. Covered and unevaluated fracture fillings might 

contain deposits of silver, lead, tungsten, zinc, or copper which are similar 

in size, or larger, than known deposits in quartzite. carbonate rock, and 

shale. 
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There are no known oil or gas accumulations beneath the study area, but 

the possibility must be allowed pending collection of additional seismic data 

for the region. Rock products have not been chemically analyzed, but 

resources present probably would not be utilized in the foreseeable future 

because of isolation from potential markets. 
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Table 1.--Description of resources and mineralized sites in tactite. 

Analytical data for samples on table 2. All workings except for 
two small prospect pits are outside of the study area boundary. 

Development History and Production Resources 

Workings at the head of Swartz Canyon--includes "Ad Mine" 
(zinc, tungsten, minor silver, gold), samples 178-206, table 2 

Caved shaft, about 2,000 ft of 
exploratory bulldozer cuts 
on W. side of pass; three 
adits (one accessible), four 
pits, and 300 ft-Iong 
development cross cut on E. 
side of pass; cross cut 
strikes N. 25° W. through 
unmineralized rock; probably 
designed to intersect 
tactite and provide haulage; 
other workings intersect 
tactite or gossan. 

No recorded production; 
worked in early 1900's 
(Hill, 1916, p. 124); 
last staked in 1979 when 
minor excavation took 
place (Tingley and Bentz, 
1982). 
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6.6 million tons 
of 1.1% Zn in 
tactite deposit; 
1 million tons 
of inferred 
resources inside 
study area, but 
grade is lower-
about 0.410 Zn. 



~ 
~ 

No. 

178 
179 
180 

181 
182 
183 
184 
185 
186 
187 

188 
189 
190 
191 
192 
193 
194 
195 
196 
197 

198 
199 
200 

201 
202 
203 
204 
205 

206 

Sample 

Type 

Select 
do. 

Chip 

do. 
do. 
do. 
do. 

Select 
Chip 

do. 

do. 
Select 

do. 
Chip 

do. 
do. 
do. 
do. 
do. 

Select 

do. 
do. 
do. 

do. 
do. 
do. 

Chip 
Select 

do. 

Length 
(ft) 

xx 
xx 
2.5 

4.5 
6 
2 
3 
xx 
4 
2 

12 
xx 
xx 
2.5 
3 
1 
1.5 
3.5 
2 
xx 

xx 
xx 
xx 

xx 
xx 
xx 
2.5 
xx 

xx 

Au Ag 

<0.007 
< .007 
< .007 

< .007 
< .007 
< .007 
< .007 

.02 

.02 
< .007 

< .007 
.01 
.01 

< .007 
< .007 

.01 
< .007 
< .007 
< .007 
< .007 

< .007 
< .007 
< .007 

< .007 
< .007 
< .007 

.01 
< .007 

.01 

ppm 

1.3 
1.1 

< .3 

< .3 
< .3 

.9 

.8 
1.2 

.4 
< .3 

.4 
< .3 
< .3 
1.3 

< .3 
.4 
.6 

1.0 
< .3 
< .3 

< .3 
< .3 
< .3 

1.2 
.9 

< .3 
< .3 

.8 

< .3 

Table 2.--Analytical data for samples of mineralized tactite. 

Sampled localities on plate 1. 

Analytical data 

As Cu Pb W 
ppm (unless noted) 

1,000* 
<100* 
<200* 

820 
480 
270 

< 90* < 2 
<200* 36 
< 90* 160 
<200* 540 
< 90* 550 
dOO* 240 
< 90* < 2 

<600* 210 
< 90* 270 
<100* < 2 
< 90* 1,400 
<500* 510 
<800* 260 
<500* 1,200 
< 90* 620 
<600* 45 
<200* 670 

< 90* 31 
<100* < 2 
<200* < 2 

<200* 1,800 
1,000* 650 

300* 140 
<600* 67 
<100* < 2 

< 90* 64 

<30 
<30 
<30 

33 
<30 

56 
dO 
<30 
<30 
<30 

<30 
<30 
<30 

31 
<30 
<30 
<30 
<30 
<30 
<30 

<30 
<30 
<30 

<30 
<30 
<30 
<30 
<30 

<30 

240 
800 
100 

< 5 
240 

36 
360 
600 
240 

6 

500 
280 
< 5 
600 

1,400 
1,200 
1,200 

400 
320 
400 

10 
320 
< 5 

500 
700 

28 
600 
< 5 

140 

Zn 

1.4'" 
9.6'" 

5,800 

160 
2,000 
1,000 

1.61, 
3,900 

1.11, 
910 

1.11. 
8,700 

240 
1.21, 

8,000 
1.2.,. 

6,400 
1.8.,. 
1.61, 

1,200 

650 
1,400 

190 

8,600 
2.2'" 

550 
9,200 

190 

1,500 

other .,. 
Mn > 8* 
Mn > 10* 
Mn > 4* 

Mg 2* 
Mg 1*; Mn >10* 
Mn > 2* 
Be 0.04*; Mn >10* 
Mn > 6* 
Mg 1*; Mn >9* 

xx 

Mg 1*; Mn >9* 
Mg 2*; Mn >2* 
Ba .3*; Mg 1* 
Mn > 6* 
Mg 1*; Mn >9* 
Mn >10* 
Mn > 7* 
Mg 1*; Mn >5 

2*; Mn >2 
.2*; Mn 2* 

Mg 
Ba 

Mg 1*; Mn >4* 
Mg 1* 
Mn > 2* 

Mn > 2* 
Mn > 9* 
Ba .4* 
Mn >10* 

xx 

Mg 2*; Mn >2* 

Description and remarks 

Quartz breccia, limonite. 
Limestone breccia; from dump. 
Limestone breccia; in bulldozer 

cut. 
Limestone; adjacent to tactite. 
Tactite, fine grained. 
Limestone lens in tactite. 
Tactite, coarse grained. 
Tactite, float rock. 
Tactite zone in pit. 
Limestone with tactite; adjacent 

sample 186. 
Tactite zone; adjacent sample 187 
Tactite; from dump. 
Limestone; disseminated scheelite 
Tactite; in bulldozer cut. 
Gossan above tactite. 
Limestone; disseminated sulfides. 
Fault gouge, strikes N. 60 0 E. 
Limestone; disseminated scheelite 
Same fault gouge as sample 194. 
Igneous dike; disseminated 

pyrite. hematite; from dump. 
Carbonaceous shale; from dump. 
Tactite; from dump. 
Limestone;'calcite crystals; from 

dump. 
Igneous dike. 
Gossan; from bulldozer cut. 
Tactite; float rock. 
Tactite. 
Limestone, hematitic; float 

rock. 
Tactite; float rock. 

Symbols used: <, less than; >. greater than; xx, not applicable; *, analysis by semiquantitative optical emission spectrography. Analytical 
methods (unless marked *): inductively coupled plasma for Cu, Pb, and Zn; fire assay/inductively coupled plasma for Au, Ag; colorimetry for W. 



Table 4.--Descriptions of mineral occurrences in carbonate rock and shale. 

All sites are outside of the study area boundary. 

Development History and Production Resources 

Lake Valley Mine (silver, tungsten, fluorine, minor gold), 
samples 80-84, 86-95. fig. 5 

Three W.-trending adits with 
800 ft of workings (Smith, 
1926); drifts trend N.; 
prospect pit and develop
ment bulldozer cuts; one 
bulldozer cut obliterated 
upper adit portal (J. W. 
Cole, Pioche, NV, oral 
commun .• 1984). 

Production unknown; silver Not estimated. 
ore shipped by Lake 
Valley Mining Co. (1921) 
(Lincoln, 1923, p. 123-
124); mined intermittently 
1920 to early 1930's; 
caved in 1937; a "50-ton 
capacity stamp mill" was 
on property (Smith, 1926). 

Cinch Mine (tungsten. minor silver. gold), samples 112-124, fig. 6 

165 ft underground workings 
on three levels; inclined 
shaft; small open cut. 

1,000 tons of 0.75% W03 
in 1941, 1942 (Tschanz 
and Pampeyan. 1970, 
p. 171) 

75,000 tons of 
0.4110 W03, 
25,000 tons of 
0.03310 W03' 

Pip Mine (tungsten. minor silver), samples 125-132. table 5 

Three shafts and three small 
prospect pits; no bedrock 
exposed in two of the pits; 
two shafts are 50 to 75 ft 
deep; one shaft is about 
45 ft deep; all are caved 
to some degree. 

Production unknown. Not estimated. 

Workings at Patterson Pass (silver, minor tungsten, lead), 
samples 139-145. table 5 

Four shafts, two shallow pits; 
most shafts 20 to 30 ft 
deep; one is open to 100 ft. 

Amount of production not 
recorded; worked 
sporadically in 1800's, 
and as late as 1920. 
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Table 4.--Descriptions of mineral occurrences in carbonate rock 
and shale--Continued 

Development History and Production Resources 

Patterson district workings on a northwest-trending fault (silver, copper, 
lead, zinc), samples 134-138, 146, 147, 149-162, 176, and 177), table 5 

Five pits, two shafts, two 
trenches (one was a caved 
adit) . 

No production recorded, but Not estimated. 
some silver, copper, lead, 
and zinc may have been 
produced, based on high 
assay values; southernmost 
workings may date from 
early Patterson district 
mining era; northernmost 
shaft and adit begun in 
1913 (Hill, 1916, p. 124; 
Schrader, 1931, p. 7). 

Cave Valley Mine (silver, copper, lead, minor zinc, gold), 
samples 225-244, fig. 7 

Four caved shafts, IS0-ft
long, sloughed-in trench, 
4S-ft-Iong accessible 
adit, one caved adit, 
six prospect pits. 

Production amount not 
recorded; literature 
suggests only a "few 
tons" of ore produced 
(Smith, 1976, p. 88); ore 
shipments made in 1878, 
1925, and the 1930's 
(Schrader, 1931, p. 9; 
Smith, 1976, p. 88; Pat 
Fraser, Ely, NV, oral 
commun., 1984); most 
development took place 
in 1920's (Schrader, 
1931, p. 9). 

Not estimated. 

Streator Mine (silver, lead, copper, minor gold), samples 245-255, table 5 

Four shafts (one caved), two 
prospect pits; two of the 
shafts intersected by 45 0 

inclines from surface. 

Production amount not re- Not estimated. 
ported; Schrader (1931, 
p. 14) notes 90 tons of 
"mill ore" on a stockpile; 
most mining was in 1929 
and 1930; intermittent 
development continued 
until 1983. 
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Table 4.--Descriptions of mineral occurrences in carbonate rock 
and shale--Continued 

Development History and Production Resources 

Marich claims (silver, lead, minor gold). samples 265, 267-290, table 6 

Twenty-two prospect pits and 
two shafts (one caved, one 
10 ft deep), all shallow. 

No production known; develop- Identified 20,000 
ment by shovel and wheel- tons with 0.6 
barrow as recently as 1984. oz silver/ton, 

and 40,000 tons 
at 4.5 oz 
silver/ton. 
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.p. 
\0 

Table 5.--Analytical data for samples from mineral occurrences in carbonate rock and shale. 

See plate 1 for sampled localities; analyses for Lake Valley Mine, Cinch Mine, Cave Valley Mine samples on figs. 5-7. 
Analyses for Marich claims samples in table 6 (accompanying fig. 8). 

[Symbols used: <, less than; >, greater than; xx, not applicable; *, analysis by semiquantitative optical emission spectrography; **, analysis by 
fire assay (values in oz/ton); *** analysis by X-ray fluorescence. Analytical methods (unless marked *, **, or ***): inductively coupled plasma 
for Cu, Pb, and Zn; fire assay/inductively coupled plasma for Au, Ag; atomic absorption for As; colorimetry for W.J 

No. 

125 
126 

127 

128 

129 

130 

131 

132 

139 

140 

141 

142 

Sample 

Type 

Select 
do. 

do. 

do. 

do. 

do. 

do. 

Chip 

Chip 

Select 

do. 

do. 

Length 
(in. ) 

xx 
xx 

xx 

xx 

xx 

xx 

xx 

18 

36 

xx 

xx 

xx 

Au 
ppm (** 

<0.007 
.007 

< .007 

< .007 

< .007 

< .007 

< .007 

< .007 

< .007 

< .0002** 

< .0002** 

< .007 

Ag 
oz/ton) 

10.4 
10.5 

12.7 

13.6 

1.9 

22.8 

1.5 

4.8 

.9 

2.6** 

3.1** 

8.6 

Analytical data 

As Cu Pb W Zn 
ppm (unless noted) 

Pip Mine 

<100* < 2 
<200* < 2 

1,000* 420 

<200* < 2 

300* < 2 

< 90* 44 

<100* < 2 

<100* < 2 

< 30 
30 

560 

34 

< 30 

98 

< 30 

78 

6 
32 

39 
50 

0.13~*** 890 

llO 140 

6 73 

< 5 44 

< 5 42 

280 llO 

Workings at Patterson Pass 

400* < 2 < 30 < 5 < 1 

400* 600* 3,000* < 5 700* 

400* 900* 3,000* < 5 300* 

< 90* < 6* < 20* 6 70* 

other 
~ (unless noted) 

xx 
xx 

Ba 0.3*; Mn >6* 

xx 

xx 

xx 

xx 

xx 

xx 

Li 60 ppm*; 
Sb 800 ppm* 

Cr .01* 

Ba .02* 

Description 

Calcite 1ens(?); from dump. 
Calcite vein, strikes N. 60° W., 

1 ft wide where observed at 
depth in shaft; sample from 
dump. 

Limestone breccia, hematite 
matrix, from dump. 

Calcite lens(?), 10 ft thick at 
shaft collar; sample from dump. 

Limestone, hematite breccia, 
calcite matrix; from dump. 

Limestone breccia, hematite nod
ules; from dump. 

Calcite lens(?), porous, baked; 
from dump. 

Limestone breccia, calcite, hema
tite matrix; strikes N. 10° W., 
dips W. 70°, follows jointing. 

Limestone breccia, silica cement; 
trend N. 28° W.; fracture re
lated to Patterson Pass fault. 

Quartz, vuggy, hematite, copper 
carbonates; dump sample; vein 
observed in shaft strikes N. 
25° E., dips E. 56°. 

Limestone breccia, silica cement, 
hematite, copper carbonates; 
strikes due N., dips W. 55°; 
from dump. 

Calcite breccia, hematite; from 
dump. 



Table 5.--Analytical data for samples from mineral occurrences in carbonate rock and shale--Continued 

Sam:21e Analytical data 

No. Type Length Au Ag As Cu Pb W Zn Other Description 
(in. ) ppm (** oz/ton) ppm (unless noted) ~ (unless noted) 

Workings at Patterson Pass--Continued 

143 Select xx <0.0002** 7.5** 300* 800* 2,000* < 5 1,000* Sb 900 ppm* Quartz veinlet zone, hematite~ 
copper carbonates; strikes N. 
10° E., dips 90° in limestone; 
from dump. 

144 do. xx < .0002** 3.4** 400* 900* 4,000* < 5 3,000* Sb 0.2* Quartz veinlet zone, hematite, 
copper carbonates; strikes due 
N. , dips E. 45° in limestone; 
from dump. 

145 do. xx < .0002** 1.5** 400* 100* 200* 8 600* xx Quartz breccia and veinlets 
strike N. 5° E., dip E. 6]0 in 
limestone; from dump. 

Patterson district workings on a northwest-trending fault 

134 do. xx < .007 <0.3 < 90* 10* < 50* 22 100* xx Limestone breccia; pyrite(?) 
replaced by hematite; from 
dump. 

\J1 135 do. xx < .0002** 2.6** <100* 100*2,000* 140 200* xx Quartz, hematite, copper carbon-0 
ates, pyrite(?) replaced by 
hematite; from dump . 

136 do. xx < .0002** 7.7** 600* 1,000*9,000* < 5 500* Sb . 3* Quartz breccia, calcite cement; 
fLom dump. 

137 do. xx < .007 .8 <100* < 6* 100* < 5 < 1* xx Calcite vein, strikes N. 55° E., 
dips E. 55°; fLam dump. 

138 do. xx < .0002** 1.2** 300* 90*3,000* 25 300* xx Quartz, vuggy; vein in pit 
strikes E.,' vertical; from 
dump. 

146 do. xx < .007· .5 <700* 76 39 20 2,000 Mn >10* Limestone replaced by copper caL-
bonates, sphaleLite; from dump. 

147 do. xx .01 .4 < 90* < 6* 200* 50 40* xx Limestone breccia, hematite 
cement; float Lock. 

149 do. xx .01 < .3 <200* < 6* < 20* < 5 < 3* Ba .1* Limestone; scheelite; float Lock. 
150 do. xx < .0002** 10.5** 4'f.* 1'f.* 5'f.* It 1,000* Fe 7*· , Sb .1* Quartz, vuggy, hematite, limon-

Sn .02* ite, coppeL caLbonate, spha1eL-
ite; vein in shaft stLikes N. 
50° E., dips W. 80°, 1 to 2 
ft wide; from dump. 

151 do. xx < .0002** 4.3** 3'f.* 4~* 4'f.* 12ft 2,000* Fe 6*· , Sn .02* Same as sample 150, except more 
copper caLbonates. 

152 do. xx < .0002** 5.8** 4,000* 6~* 3~* 16ft 2,000* Fe 7*; Sb 2*· . , Limestone breccia, quaLtz, vuggy; 
Sn .02* hematite, limonite, coppeL 

carbonate, sphalerite(?) ; 
vein in pit strikes N. 55° E. 
in limestone; from dump. 

# Denotes spectLal interfeLence in tungsten ana1ysis--Lesu1ts invalid. 



\.Jl ...... 

No. 

153 

154 
155 

156 
157 
158 

159 
160 

161 

162 

176 
177 

245 

246 
247 
248 

249 

250 
251 

252 

253 
254 
255 

Sample 

Type 

Chip 

Select 
do. 

do. 
do. 
do. 

do. 
do. 

do. 

do. 

do. 
do. 

do. 

do. 
do. 
do. 

do. 

do. 
do. 

do. 

do. 
do. 
do. 

Length 
(in. ) 

24 

xx 
xx 

xx 
xx 
xx 

xx 
xx 

xx 

xx 

xx 
xx 

xx 

xx 
xx 
xx 

xx 

xx 
xx 

xx 

xx 
xx 
xx 

Table 5.--Analytical data for samples from mineral occurrences in carbonate rock and shale--Continued 

Au 
ppm (** 

<0.0002** 

< .007 
< .007 

. 007 
< .007 

.005** 

.1 

.2 

< .007 

< .0002** 

< .007 
< .007 

.02 

< .007 
.01 
.01 

< .007 

.02 
< .0002** 

.01 

.02 
< .007 

.02 

Analytical data 

Ag As Cu Pb W Zn other 
oz/ton) ppm (unless noted) % (unless noted) 

Patterson district workings on a northwest-trending fau1t--Continued 

5.0** 

< .3 
2.2 

10.8 
5.2 
9.5** 

2.8 
8.3 

< .3 

4.6** 

< .3 
< .3 

3.6 

1.3 
5.5 
1.8 

1.0 

5.3 
1.6** 

5.1 

1.8 
1.8 

.7 

3,000* 5%* 2%* 

300* < 6* < 30* 
< 200* 70* 700* 

< 200* 340 630 
< 200* 

7 
70* 700* 

6.4% 1,800 

< 200* 180 < 30 
770 4,200 < 30 

400* < 2 < 30 

< 200*2,000*1,000* 

< 90* < 6* < 20* 
< 300* < 6* < 20* 

81t 

< 5 
< 5 

6 
8 
# 

na 
2,400*** 

< 5 

100 

< 5 
< 5 

Streator Mine 

98 

65 
14 
44 

12 

67 

49 
< 2 
< 2 

< 2 

580 

400 
380 
320 

66 

21 31 2,400 
310 3,800 7,800 

120 880 3,900 

< 10 
13 

< 2 
< 2 

910 
210 

< 100* < 6* < 20* 

< 5 

8 
< 5 
< 5 

< 5 

< 5 
< 5 

< 5 

< 5 
< 5 
na 

< 1* 

< 1* 
10* 

150 
200* 
1.6% 

1. 7% 
6.6% 

130 

400* 

< 1* 
20* 

22 

92 
14 
33 

96 

140 
420 

180 

180 
140 
< 3* 

Sb 0.5* 

xx 
xx 

Li .01* 
Li .01* 
Mn >2*; Ni .01* 
Sb 1* 

xx 
Fe 7*; Mn >1* 

Ba .3*; Mg 2*; 
Ga 20 ppm* 

xx 

xx 
Ba .1* 

xx 

Ba .8* 
xx 

Ba 1* 

Ba .1* 

xx 
Ba >10*; Sb .1* 

xx 

xx 
Ba .1* 

xx 

Description 

Quartz breccia, strikes E.; 
copper carbonates. 

Limestone adjacent to breccia. 
Calcite breccia, strikes 

N. 70° W.; from dump. 
Hematite breccia; from dump . 
Banded hematite; from dump. 
Fault gouge, limonite, copper 

carbonates; from dump. 
Calcium silicates; from dump. 
Fault gouge; yellow carbonate 

of lead(?). 
Shale, carbonaceous. 

Quartz, vuggy, hematite, limon
ite, copper carbonate, sphaler
ite(?); float. 

Limestone breccia. 
Limestone adjacent to breccia. 

Quartz breccia, strikes E., 
dips S. 36°. 

Quartz breccia: 
Quartz breccia. 
Quartz breccia, strikes N. 70° E. 

dips S. 61°; slickensides. 
Sandstone, banded hematite; from 

dump. 
Quartz breccia; from dump. 
Limestone breccia, quartz; from 

dump. 
Quartz breccia, lead carbonate 

film; from dump. 
Quartz breccia, shaft collar. 
Limestone adjacent to breccia. 
Quartzite; large dump, main 

shaft; Pioche Shale 
Formation(?) . 



WHITE PINE ------- --------
/ ~LlNCOLN COU 

MOUNT GRAFTON STUDY 

/ 
Prospect Mountain Quartzite 

Prospect Mountain 
Quartzite 

O~FF3==~~FF3==~~E+3~5~00~~~~~~E+3~~1~00~O~~~~~~~15~?=O============2~~fOft 
CONTOUR INTERVAL 200 FEET 

EXPLANATION 

~ APPROXIMATE BOUNDARY OF THE MOUNT 
GRAFTON STUDY AREA 

ttl UNPATENTED MINING CLAIMS 

~L FAULT ZONE--Showing strike and dip 

- GEOLOGIC CONTACT 

-7800- CONTOUR--Showlng elevation In feet above sao level 

6. 85 LOCALITY OF STREAM SEOIMENT SAMPlE--Showi"9 IOO1plG 
number 

090-92 LOCALITY OF SAMPLE OUTCROP - Sho..in<.J sample nurnben 

SURFACE OPENINGS--Showi"9 aomple rlOImbera 

X 83,84 Prospect pit 

~ QUARTZ VEIN--Showing strike and dip -+< 88,89 Inaccessible adit 

Sample 

'0. Type 

80 chip 
81 do. 
82 do. 

B3 do. 
8. do. 

8' Select 

8) Chlp 

88 Select 

89 do. 

90 Chip 

91 do. 
92 do. 
93 do. 

9' do. 

95 do. 

Lenz:;th 
(ft) 

20 
20 

3 

20 

, 

Au 
ppm (H 

0.01 
.01 
.01 

. 06 

. 0' 

.1 

.02 

.0002"'* 

.0' 

.1 

. 05 

.0' 

.OO2 u 

.. 

. 2 

A~ As . ot/ton) 

<0.3 15 
( .3 , 10 , .3 <100· 

3.0 400-

5.6 32 

2) 1,210 

3.b 1,810 

6.6'U: <300* 

1.8 2 ,100 

1.0 70 

1.5 250 
1.1 420 

.S** B20 

5.9 680 

2.1 390 

Analytical datn-. 

Cu fb II Zn 

Pl''' 

, 6- , 20' -6 50' , 6' , 20- , 5 )0' 
, " ( 20' , 5 ( 3" 

, 6' ( 20' na 20' , 6' ( 30' 100 30' 

( " ( 30' , 5 , 5-

, 2 ( 30 700 lIO 

30' 200* 10 10-

, . , ( 20' , ; 10' 

( " < 20' 1.100·'· < I' 

, ,- , 20' l' 50' 
< 6' ( '0' .9 lO-
200" 300"" 55!) :300· 

, 6' ( 30' 120 100-

( 6' , 20:11: 14() 80' 

Other DescriEtion .. 
Ba 0.2* Shale bed 1n quar-tz:i te. 
8. .211:, Li .0111: Shale t faulted out at pit. 
Hn >3* Qu<lr-tzite. between thin shale 

beds. 
xx Vei.n quartz • py.ite colds. 

Ll )0 ppm Clayey fault r.0ut,Q, strikes W • 
10' II, dips SII. 36'". 

xx Quartz, disse:TIinated pyrite; 
from dump. 

Quartzite. huebner-ite, slicken-
sidesi at portal. 

fluorite. had carbonate 
veinlels: : fr-o::l du.":;? 

B • .2-- ; Quartz. green, disse:-:i!1ated 
Be 20 ppm'" pyrite; fr-om du.~. 

Fault :tone. In quartzi te, stdkes 
H. 15' to U. 35' E •• dips w. 
35- ; has lluodte Lone. 

B. .1' Fault zone margin; fbarite . 
B. .2' Quartzite adjac.ent f:.ult. ;:on8. 
Ll • 01*; lin 2' QuaC"tzite • fluori te I quanz: 

veinlets. 
fault zone, stdku N •• di.p 

II. 40· ~ adjacent sa:'7 1e 93. 
B • .2-; H, " Quartzite bQdr-oek, Huodte 

strin~ers i adjacent sa::-ple 94. 

Symbols usedt <, less than; >, treater than; xx, not applicable; It, analysis hy .e.":'liquantitative optical emission spectroscopy; It*, analysiS by 
fire assay (values in oz/ton); *'"* analysis by X~ray fluoresc.ence. Analytical f,'uthods (unless marked *, h. at" """"_): induc.tively coupled phs::,:a 
for' CU, Pb. and Zn; fire assay/inductively coupled plaS:':l-' for Au, A!:,; atomic ahs(:::-ptlon for- As; eolodmetry for' W. 

Figure 5.--The Lake Valley Mine area. showing sample localities 80-95, Table shows analytical data. Samples 80-84 are not part of mine. 
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0 
I 

Stoped to 
6 ft 

~ 
-N-

~ 
50ft 

I 

Portal elevation 
6610ft 

'1 

123 

Vo. 

112 
113 
114 
115 
116 

111 
118 
119 
12Q 
121 
122 
123 

124 

S!!l!!!le 

Type Len~th 
(ft) 

Chip " Crab xx 
Chip 2 

do. 2 
do. 4 

do. 3.5 
do. 2 
do. " do. l 
do. 3 
do. 4 
do. 3 

do. 4 

Au AI: As 
ppm 

<0.001 <0.3 < 90 
< .001 < .3 <200" 

.06 2.0 400* 

.01 < .3 400" 

.3 3.2 400" 

.06 3.2 <200'" 

.04 2.2 600* 

.01 1.8 JOO* 

.04 1.6 < 90'" 

.1 1.8 300* 
< .001 < .3 < 90* 

.09 1.1 <300* 

.02 1.3 < 90* 

Analltlc:al data 

Cu Pb \I z" Other Remarks 
ppm (unless noted) 'f. 

< 6" <20" c 5 < 1" xx l>olomite. 3,500 ft w. of mine. 
< 2 <30 < 5 110 Ba 0.1· Cranite intrusive, W. of mine. 
< 6* <20'" 380 600· Mn >3* 
< 6* <20'" 6 600* Mn >J* Limestone brec:c!a. 
< 6'" <50" 1. n,*** 500" XX "Quartz breccia at limestone 

breccia contact. 
e 6'" <50* 200 500" xx 
< 6* <20* 2,100*** 100" Mn >3'" 
e 6* <20" 280 300* xx 
< 6* <20'" 320 500* Hn >2* 
< 6* <20* 360 200" Hn >2* 
< 6* <20* < 5 < 1" xx 
10* <20" 240 900* Hn >3* Quartz breccia, from 6- to 8-Ct-

thick %one; level 2. 
< 6* <20* 200 60" xx 

Symbols used: <, less than: >, sreater than; xx, not applicable; *, analysis by semiquantitative optical emission spectroscopy; "** analysis by 

Stoped to A 
surface-

approximately 20ft ~=~:..1..n:>I.I..I<:.'T'~"'" 

122 

surface 

p----12J 

~---Jl8 

117 

X-ray fluorescence. Andy tical methods (unless marked " 0[' "**): inductively coupled plasma fo[' Cu, 
plasma for Au, Ag: otomic absor-ption for As; colorimetry for W. 

0--118 
i , , t"" 
~ 

~ 
181 

/g500 

~[:a5° 

EXPLANATION 

SAMPLE LOCALlTY--Showing sample number 

PORTAL OF ADIT WITH OPEN CUT 

OPEN CUT 

HAISE 

INCLINED ORE CHUTE--Showlng direction and degree of inclination 

INCLINED SHAFT--Showing direction and degree of inclination 

Pb, and z,,; fire assay/inductIvely coupled 

--TI6 GEOLOGIC CONTACT--Showlng strike and dipi dashed where approximate 

1 

Portal elevation 
6580 ft 

20ft deep fi. 85 0 

~ : : " 

LITHOLOGY 

Upper quartz breccia 

Upper limestone breccia 

Lower quartz breccia 

Lower limestone breccia 

Figure 6.--The Cinch Mine~showing sample localities 114-124. Table shows analytical data, including data 
for samples 112 and 113, which are not on the figure--see pl. 1 for localities. 
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Quaternary 

sediments 

-N-

~ 

Quaternary sediments 

\ .,., , 

"" o 
o 
\ 

Spring '-. _ 

./ .-/"652°) 
Quaternary sediments 

o 500 1000 1500 2000 FEET 
C=EE3~~E3~~~~0~N~T~0E3~U~Rcl~N~ya~E~R~V~A7L~4~0=F~E;'E~T~======~ 

EXPLANATION 

t":::! UNPATENTED MINING CLAIMS 

FAULT 

GEOLOGIC CONTACT 

CONTOUR--Showing elevation in feet 
-6480- above sea level 

~ :::::::.::::: UNIMPROVED ROAD 

- - - JEEP TRAIL 

SURFACE OPENINGS--Showing sample number(s) 

1!l242,243 Shaft 

X 227 Prospect pit 

>- 234-237 Adit 

>+-232,233 Inaccessible adit 

>-< 225 Trench 

Geology from Tschanz ond Pampeyan (I970, pI. 2) 

!Io. 

225 

226 

227 
228 
229 
230 

231 

232 

233 
234 

235 

236 
237 

238 

239 
240 

2H 
2<12 

243 

244 

Sample 

Type 

Chip 

Select 

Chip 
Select 

do. 
do. 

do. 

do. 

do. 
Chip 

do. 

do. 
do. 

Select 

do. 
do. 

do. 
do. 

do. 

do. 

Length 
(in. ) 

24 

xx 

48 
xx 
xx 
XX 

xx 

xx 

xx 
12 

12 

12 
24 

xx 
xx 

xx 
xx 

xx 

xx 

EXPLANATION 

LIMESTONE 

o 10 20 FEET 
I 

o 236 SAMPLE LOCALlTY--Showing sample number 

Au Ag 
ppm (** ~ oz/ton) 

<0.007 

< .007 

< .007 
< .0002** 
< .0002** 
< .0002** 

< .007 

< .0002"'* 

< .0002** 
< .007 

< .007 

< .007 
.11 

< .0002** 

.0002** 

.03 

< .007 
.01 

< .0002** 

< .001 

<0.3 

< .3 

< .3 
.6** 

3.2** 
12.6** 

12.3 

1.5** 
1.0 

2.7 

8.7 
1.4 

27.8'* 

1.2** 
2.4 

2.0 
1.3 

8.0*" 

.7 

CALC ITE VEIN -- Showing strike and dip; dashed where approximate 

Aditr site of samples 234-237 

Analytical data 

As cu Pb 
ppm (unless noted) 

27 < 2 

36 < 2 

17 30 
90 4,000 

160 1,800 
720 4,500 

<30 

dO 

<30 
1. 41. 
1. 91. 
2.71. 

31 680 820 

250 2,600 1.11. 

63 1,100 1,200 
< 2 60 910 

< 2 

23 
< 2 

120 

230 
< 2 

45 

990 
dO 

1,570 1.31. 3.21. 

190 1,900 5,800 
41 31 81 

42 < 2 80 
S9 76 35 

320 6,500 6,200 

Jl S6 

12 

< 5 
< 5 
< 5 
< 5 

< 5 

< 5 

< 
< S 

< 5 

8 
< 5 

< 5 

< '; 
< ;) 

21 
< ~i 

< 5 

< 5 

Zn 

< 1 

3S 

52 
1.91. 
260 
210 

220 

160 

290 
740 

400 

400 
41 

2,000 

1,400 
61 

< 1 
66 

520 

51 

othet" 
To (unless noted) 

xx 

xx 

Sa 0.1*; Mg I. 
fig 22 ppm 
Hg 29 ppm; Sb .1. 
fig 120 ppm; Sb .5* 

Sa .1" 

Hg 62 ppm: Sb .2'" 

Hg 19 ppm 
xx 

xx 

)0( 

xx 

8a .1*: Sb 1*; 
fig 280 ppm 
Sb .4'" 

xx 

fig 24 ppm 
xx 

/Is 10*; Sb .7*; 
Mo 75 ppm; 
H& 170 ppm 

xx 

Desct"lPtion 

Limestone breccia, fault gouge; 
strikes !I. 8S' W., vertical. 

Limestone breccia, sandstone
shale matrix; from dump. 

Shale, green. 
Quat"tz, malachite; from dump. 

Do. 
Quartz b.eccia, malachite; f.om 

durnp. 
Sandstone, hematite stain; f.om 

durnp. 
Qua.tz, vuggy, hematite; f.om 

durnp. 
Qua.tz, malachite; from durnp. 
Calcite vein, strikes !I. SO· E., 

dips S. 45'. 
Calcite vein, stt"ikes n. 70' W., 

dips vertical. 
Do. 

Calcite vein, st.ikes S., dips 
vertical; at portal. 

Quartz, malachite, azu.ite, 
galena; from deep shaft durnp. 

Qua.tzite, malachite; (.om dump. 
Qua.tz breccia, hematite; from 

dump. 
Do. 

Qua.tz cobble breccia, hematite 
cement; from durnp. 

Qua.tz, malachite, azu.ite, 
galena; (.om dump. 

Limestone breccia; from dump. 

S¥",bols used: <, less than; xx, not applicable; *. analysis by semiqu:lJ\titatlve optical emission spectt'oscopy; **. analysis by fit's assay (values 
in oz/ton). Analytical methods (unless marked" ot" **): inductively coupled plasma fat" CU, Pb. fl5, Mo, and Zn; fi.e assay/inductively coupled 
plasma fo. Au, Ag; atomic absot"ption ro. As: colorimet.y fot" II. 

Figure 7,--The Cave Valley Mine area. showing sample localities 225-244. Table shows analytical data, 
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Note: Nine pits did not expose bed rock 
and were not sampled. 
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Table 6.--Analytical data fo~ samples f~om the Ma~ich claims. 

No. 

265 
267 
268 
269 
270 
271 
272 

273 

274 

275 

276 

277 

278 
279 
280 
281 
282 

283 
284 
285 

286 

287 
288 
289 

290 

293 

Sample 

Type 

Chip 
Select 
Chip 

do. 
do. 
do. 

Select 

Chip 

Select 

do. 

Chip 

do. 

Select 
do. 
do. 

Chip 
Select 

do. 
Chip 

do. 

Select 

Chip 
do. 

Select 

do. 

Chip 

Length 
(ft) 

2 
xx 

8 
8 
4 
4 

xx 

5 

xx 

xx 

1 

3 

xx 
xx 
xx 

3 
xx 

xx 
2 
5 

xx 

6 
xx 

xx 

8 

.5 

Au 
ppm (** 

0.01 
.01 

< .007 
< .007 
< .007 
< .007 
< .0002** 

< .007 

.01 

< .0002** 

< .0002** 

< .007 

.03 

.01 
< .007 

.03 
< .0002** 

< .0002** 
.01 

< .0002** 

< .0002** 

< .007 
.01 
.01 

< .0002** 

.07 

Ag 
oz/ton) 

<0.3 
< .3 
< .3 
< .3 
< .3 
< .3 

2.4** 

6.9 

19.7 

27.4** 

13.3** 

.6 

2.3 
1.8 

< .3 
7.8 

10.0** 

1.3** 
5.6 
1.3** 

4.2** 

.6 
1.9 
9.5 

9.6** 

2.8 

[Table accompanies fig. 8.1 

Analytical data 

As Cu Pb W 
ppm (unless noted) 

< 2 < 2 
< 2 < 2 

3 < 2 
5 < 2 

< 2 < 2 
5 < 2 

26 1,300 

7 67 

32 580 

270 5,200 

90 2,100 

3 < 2 

43 35 
36 < 2 

6 < 2 
120 370 

47 2,100 

76 900 
15 91 
46 470 

97 2,200 

7 < 2 
6 44 

15 71 

150 4,700 

na na 

< 30 
< 30 
< 30 
< 30 
< 30 
< 30 

170 

37 

1,800 

1.9% 

7,000 

< 30 

< 30 
< 30 
< 30 

140 
3,100 

3,500 
390 

1,700 

6,300 

< 30 
620 

2,100 

4,400 

na 

< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 
< 5 
< 5 
< 5 

6 

6 

6 
6 

6 

< 5 
< 5 
< 5 

< 5 

6 

Zn 

28 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

< 1 

< 1 

260 

240 

< 1 

< 1 
< 1 

41 
90 
51 

45 
48 
63 

98 

60 
< 1 
< 1 

320 

na 

othe~!1 
% (unless noted) 

xx 
xx 
xx 
xx 
xx 
xx 

Hg 90 ppm; 
Sb 0.1* 

xx 

Desc~iption 

Shale outc~op. 
Gossan, geothite. hematite. 
Calcite vein. 
Calcite vein. 
Calcite vein in shaft. 
Calcite vein. 
Limestone; calcite veins; coppe~ 

ca~bonates; f~om dump. 
Limestone b~eccia adjacent to 

calcite vein. 
Hg 33 ppm Calcite vein; lead ca~bonates; 

f~om dump. 
Hg 210 ppm; Sb .2* Limestone; lead and coppe~ ca~

bonates; f~om dump. 
Hg 140 ppm Limestone; same mate~ia1 as 

sample 275. 
xx Calcite vein, st~ikes N., dips 

w. 60°; lead and coppe~ 
ca~bonates. 

xx Limestone b~eccia; f~om dump. 
xx Shale; from dump. 
xx Fault gouge. 
xx Limestone b~eccia. 

Hg 27 ppm Limestone breccia, lead ca~bon-

Hg 19 ppm 
xx 
xx 

Hg 21 ppm; 
Sb .08* 

xx 
xx 

Hg 18 ppm 

Hg 87 ppm; 
Sb .1* 

xx 

ate; same as sample 281: 
from dump. 

Limestone, lead ca~bonate. 
Limestone b~eccia. 
Limestone b~eccia, lead and 

coppe~ ca~bonates. 

Limestone b~eccia; mate~ial 
like sample 285: f~om dump. 

Fault gouge. 
Calcite breccia. 
Calcite breccia; mate~ial 

like sample 288; f~om dump. 
Limestone; lead and coppe~ 

carbonates; f~om dump. 
Limestone b~eccia. 

Symbols used: <, less than; xx, not applicable; na, not analyzed; *, analysis by semiquantitative optical emission spectroscopy; **. analysis by 
fi~e assay (values in oz/ton). Analytical methods (unless marked * o~ **): inductively coupled plasma fo~ cu, Pb. Hg, and Zn; fi~e 

assay/inductively coupled plasma for Au, Ag; atomic abso~tion fo~ As; colorimetry fo~ W. 

!I All samples except 293 tested fo~ me~cu~ content. 



Table 7.--Descriptions of mineral occurrences in the Prospect 
Mountain Quartzite. 

All sites, with the exception of the Eagle Rock Mine, are 
inside of the study area. 

Development History and Production Resources 

North Creek Spring prospect (minor silver, gold), 
samples 45-48, and 51, table 8 

One caved shaft; development 
apparently E.-W. trending 
drifts off shaft to follow 
breccia; dump size suggests 
200-300 ft of underground 
workings were excavated. 

No production known; up to 
0.02 ppm Au, 0.4 ppm Ag, 
20 ppm W, 78 ppm Zn, and 
up to 0.2% Ba detected 
in samples. 

Not estimated. 

Deer Trail Mine (tungsten, minor silver, gold), 
samples 55-72, 74, 75, 77, and 78, fig. 11 

270 ft adit; small prospect 
pit 400 ft W. of adit, 
bulldozer cut extends for 
800 ft W. of adit portal. 

Discovered 1918; 30-ft adit 
and pits in 1940 and 1942 
(Smith, 1976, p. 53); adit 
extended in 1956, when 
mining produced 134 tons 
yielding 47 tons W03 
concentrates. 

2,000 tons of 
0.110 W03 
identified. 

Eagle Rock Mine (tungsten, silver, minor lead, copper, gold), 
samples 163-175, fig. 13 

104 ft adit; prospect pit. Mined in 1930's (Schrader, 
1931, p. 16); amount of 
production not known; 
1.5% copper reported 
(Tschanz and Pampeyan, 
1970, p. 171); Schrader 
(1931, p. 16) reports 
"tungsten ore" assay 
of $8/ton in gold, with 
"appreciable" silver. 

10,000 tons with 
0.33% W03 and 
2.4 oz silverI 
ton identified 
plus 400 tons 
of 0.19% W03 
and 1.5 oz 
silver/ton. 

Lanter Mine (lead, silver, minor copper, zinc, tungsten. gold), 
samples 211-215, 217-219, table 8 

One caved shaft; dump suggests 
the shaft was 30-ft-deep. 

Mined in early 1900's (J. 
Wayne Cole, Pioche, NY, 
oral commun., 1984); 
no production known. 

57 

Not estimated. 
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CO 

No. 

45 
46 

47 
48 

51 

211 
212 
213 

214 

215 

217 

218 
219 

Table 8.--Analytical data for samples from Prospect Mountain Quartzite mineral occurrences. 

See pl. 1 for sampled localities; analyses for Deer Trail Mine and Eagle Rock Mine samples on figs. 11 and 13. 

[Symbols used: <, less than; >, greater than; xx, not applicable; *, analysis by semiquantitative optical emission spectrography; 
** analysis by fire assay (values in oz/ton). Analytical methods (unless marked * or **): inductively coupled plasma 
for Cu, Pb, Hg, and Zn; fire assay/inductively coupled plasma for AU, Ag; atomic absorption for As, Te; colorimetry for W.J 

Sample 

Type 

Chip 
do. 

do. 
Select 

Grab 

Chip 
do. 
do. 

select 

do. 

Grab 

do. 
do. 

Length 
(in) 

24 
24 

52 
xx 

xx 

72 
96 
48 

xx 

xx 

xx 

xx 
xx 

Au 
ppm (** 

<0.007 
< .007 

< .007 
.02 

.01 

< .007 
< .007 

.01 

< .007 

< .0002** 

< .007 

< .007 
< .007 

AI'; 
oz/ton) 

<0.3 
.4 

< .3 
< .3 

< .3 

0.5 
.6 
.4 

1.1 

.7** 

.5 

1.3 
.6 

As 

< 2 
11 

6 
13 

5 

3 
5 
4 

34 

190 

< 2 

22 
< 2 

Analytical data 

Cu Pb W Zn 
ppm 

North Creek spring prospect 

< 2 
< 2 

< 2 
< 2 

< 2 

<30 
<30 

<30 
140 

<30 

< 5 
20 

6 
6 

< 5 

Lanter Mine 

< 2 52 
< 2 <30 
< 2 <30 

41 140 

950 5,500 

< 2 <30 

< 2 
< 2 

36 
<30 

< 5 
6 

< 5 

16 

8 

< 5 

6 
< 5 

< 1 
46 

< I 
78 

11 

< 1 
< 1 
< 1 

< 1 

270 

< 1 

< 1 
< 1 

~ __ ~0~t~h~e~r1/ __ __ 
~ (unless noted) 

xx 
Ba 0.4*; Mn >6* 

xx 
Ba .2*; Mn >6*; 
Li 70 ppm* 

Ba .1* 

xx 
xx 
xx 

xx 

Hg 40 ppm; 
Sb .1* 

xx 

xx 
xx 

Description 

Quartzite, green; Te <5 ppm. 
Quartzite, shaley; adjacent to 

breccia; Te <5 ppm. 
Quartz breccia; Te <5 ppm. 
Quartz breccia from dump; matrix 

of limonite, hematite; 
Te <5 ppm. 

Shale east of shaft. 

Quartzite adjacent to breccia. 
Quartz breccia, boxwork. 
Quartz breccia, hematite matrix, 

adjacent to sample 212. 
Quartz breccia like #212; from 

dump. 
Quartz breccia; from sorted 

pile on dump. 
Quartz breccia outcrop, NE. of 

shaft. 
Do. 
Do. 

17 Samples 211-215, 217-219 run for Hg; none detected except for sample 215. 
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0 20 40ft 
I ! I 

S"o!!!l!le Analy;tical data 

!lo. Type r.eng~h Au Ag As CU Pb II Zn Othel." Remal."ks 
(in. ) ppm (*" = oz/ton) ppm (unless noted) ~ 

55 Chip 24 <O.OOOl*" 0.7 k * 43 82 170 2.000*** 120 xx Huebner-ite. 
56 do. 24 < .0002** 1.5** 130 160 100 500 100 Sa 0.2* Do. 
57 do. 24 < .000l*" 1.1*" 84 240 no SOO 91 Sa 2*' .. Hn >2* 00. 
58 do. 18 .1 13 320 S4 740 360 11 xx Do. 
59 do. II .04 2 75 < 2 dO 50 72 xx Qual."tz bl."9ccia. 
60 do. 18 < .007 2 17 < 2 dO 200 27 xx Quartz/clay bl."eccia. huebnedte. 

65 61 do. 15 < .007 2 26 2 dO 20 14 xx Clayey fault gouge. 
62 do. 14 .00] <.3 5 <30 8 < 1 Clayey rault 601. 

0--69,70 

pO 

EXPLANATION 

SAMPLE LOCALITY-- Showing sample number(s) 

FAULT--Showing strike and dip 

QUARTZ VEIN--Showing strike and dip; dashed where approximate 

FOOT OF WINZE--Showing depth 

STOPED ABOVE--Showing height 

PORTAL WITH OPENCUT 

PROSPECT MOUNTAIN QUARTZITE 

63 

64 
65 
66 
6] 
68 
69 
70 

71 

72 

74 
]5 

n 
78 

do. 

do. 
do. 
do. 
do. 
do. 

Solect 
do. 

Chip 

do. 

Grab 
do. 

do. 
do. 

< 

18 < .00] 

21 < .007 
30 < .007 
12 < .007 
12 .01 
IS .02 
xx < .0002 u 

XX < .0002** 

24 < .0002** 

72 < .00] 

XX .007 
xx < .007 

)()( < .007 
xx < .007 

<.3 8 < 2 dO 

<.3 16 < 2 <30 
.7 <200* < 2 dO 

<.3 17 < 2 dO 
<.3 <300* < 2 <30 
<.3 6 < 2 dO 
1. 5** dOO* 50* 100* 
2.4X* <200* 260 dO 

1.1** < 90* 99 660 

<.3 <200* 28 <30 

<.3 8 < 2 <30 
<.3 <2 < 2 dO 

<.3 20 < 2 dO 
.4 HO < 2 dO 

xx gouge; 
qual."tztt:e. 

6 < 1 XX Qual."tz vein. faulted off at both 
ends. 

60 < 1 Sa S*' .. Ga .002* Fault gouge/quartzite layers. 
20 < 1 xx Do. 
J2 < 1 8a .1* Shaley fault gouge/quartzite. 
15 1 xx Clayey fault gouga/quartzite. 
<5 1 xx Do. 

9.400*** < 1* !!n >2* Quar:tz, huebne rite; from dump. 
220 < 1 Sa .6* Quartzite. green, disseminated 

pyrite; fC'om dut"p. 
1.01.*** < 1 !!n >2* Sr:ecciated vein qua~tz. strikes 

!l. 60 Ii: •• dips S. 80·; from 
pr:ospect pit. 

<5 77 Sa .1* Shale, sulfides. enclosed by 
quartzite . 

<5 37 Sa • 1* Shale. east of mine. 
<S < 1 xx Quar:tz; 1'1."0111 dump of pr:ospect 

pit south of mine. 
<5 49 Sa .1* Shale bed in quartzite. 
14 62 )Q( Qual."tz float. S o~th of mine. 

SJ.lbols use:!: <. less than; >, g~eater than; xx, not applicable; *. analysis by se~iquantitative optical emission spectroscopy; '''. analysis by 
fi,e assay (values in oz/ton); **. analysis by X-ray fluor:escence. Analytical ",ethods (unless marked *. **. 01." "''''''): inductively coupled plasma 
for Cu. Pb. and Zn; fire assay/inductively coupled plas~a fol." Au. Ag; atomic absorption for As; colori~etr:y for w. 

Figure 11.--The Deer Trail Mine, showing sample localitites 55-70. Table shows analytical data. 
Samples 71, 71, 74, 75, 77, and 78 are shown on plate 1. 
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165 

EXPLANATION 

0---172. SAMPLE LOCALlTY--Showing sample number 

A.57 .......... ~ 
'--
,.--

~ -.: obv; 25ft 

QUARTZ VEIN--Showing strike and dip; dashed 
where approximate 

PORTAL OF AD IT 

STOPED ABOVE--Showing height 

PROSPECT MOUNTAIN QUARTZITE 

172 

___ .. ~e 

Yo. ~"ype Length Au AI": As 
(ft) ppm (** ~ oz/ton) 

163 Chip 2.5 <0.007 5.8 210 
164 do. 3 < .007 <.3 35 
165 do. 2 < .0002** 5.6*'" 1,590 

166 do. 2 < . can*'" 3.3** 410 
167 do. l < .0002** 2.9** 150 

168 do. 2 < .007 9.0 79 
169 do. 6 < .007 1.7 28 
170 do. 4 < .0002** 1.8** 180 
171 do. 3 < .0002** 2.1** 600 
112 do. 5 .02 22 230 
173 !)elect xx .001"* 2.7** 1,100 

174 do. xx < .0002** 3.2** 1,270 

175 do. xx 8.9 74 

Analytical data 

CU Pb W Zn 
ppm 

210 68 24 4~ 

30 <30 < 5 72 
990 1,300 1,600*** 1,000 

910 340 7,000*** 1,100 
510 790 5,000*** 1,000 

300 290 28 6() 
< 2 62 12 62 
390 1,300 1,000*** 150 
400 1,500 3,600*** 360 
210 280 200 200 
620 1,200 1,100*** l,l()O 

610 2,400 1,200*** 880 

52 170 60 18 

other 
'I. 

Li 0.02* 
xx 

Sa >5*; Bi .1'" 

si . 07* 
Sa .1*; Bi .06* 

Sa 2* 
xx 

Ba .6* 
Ba .6* 

xx 
Ba 6"" . , Bi .09* 

Ba >10*: Sb .2* 

xx 

Re,,,ar-ks 

Vein quar-tz, hematite. 
Quar-tzite bedrock, hematite. 
Quartz vein, vuggy, hematite, 

gouge . 
Do. 

Chalcopyr-ite, hemalite, galena, 
huebner-ite(T), hematite 
gouge. 

Copper ca,bonates. 

Ar-senopyr-ite(1). 

Quartz, with pyr-ite, hematite, 
chalcopyrite, galena, 
sphaler-ite, huebner-ite(?); 
fr-om dump. 

Same as 1173, only vuggy. 
b~ecciated, less sulfides. 

Quar-tzite; fr-om ducp. 

Symbols uced: <, less than; >. greater than; xx, not applicable; *, analysis by semiquantitative optical emission spectroscopy; **, analysis by 
fire assay (values in Qz/ton); *** analysis by X-r-ay fluorescence. Analytical methods (unless mar-ked *, **, or ***): inductively coupled plasma 
for CU, Ph, and 20; fir-e assay/inductively coupled plasma for- Au, Ag: atomic absorption for- As; cOlor-imetry for w. 

Figure 13.--The Eagle Rock Mine, showing sample localities 165-175. Table shows analytical data. Samples 163, and 164 shmm on plate 1. 
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Sample 
number 
(see 
pI. 1) 

18 
19 

39 

98 
102 
105 

109 
110 

111 

133 

148 
222 

223 

259 

261 

264* 

294** 

Table 9.--Analyses of reconnaissance rock samples. 

[Analyses by Bureau of Mines, Reno Research Center, Reno, 
Nevada. Symbols used: na, not analyzed; <, less than.] 

Analytical data 

Au Ag W 
(ppm, unless noted) 

0.04 
.02 

<.007 

<.007 
<.007 
<.007 

.01 

.01 

.01 

<.007 

<.007 
<.007 

<.007 

.01 

<.007 

<.0002 
ozlton 
<.007 

<0.3 
< .3 

< .3 

< .3 
< .3 
< .3 

< .3 
< .3 

< .3 

.8 

< .3 
< .3 

< .3 

< .3 

< .3 

0.5 
oz/ton 
< .3 

6 
<5 

<5 

<5 
na 
<5 

<5 
<5 

<5 

8 

<5 
<5 

<5 

na 

<5 

<5 

<5 

Description 

Limestone breccia; float rock. 
Limestone: limonite banding: 

float rock. 
Limestone: hematite banding; 

float rock. 
Limestone breccia. 
Quartzite, sheared. 
Limestone breccia, very 

porous: limonitic; float 
rock. 

Limestone. 
Limestone breccia: adjacent 

to sample 109. 
Mica schist; quartz veinlets: 

float rock. 
Shale, sheared: 4-ft chip from 

2l5-ft-thick unit. 
Limestone, red; float rock. 
Basalt dike, strike N. 10° W.: 

5-ft chip. 
Conglomerate, "baked" by 

basalt dike. 
Quartz breccia from fault 

zone. 
Carbonate rock: hematite band

ing: 2-ft chip. 
Quartz breccia. 

Limestone breccia: 1 1/2-ft 
chip. 

* contains 7 ppm mercury. 
** contains 2 ppm mercury. 
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Table 10.--Analyses of stream sediment samples. 

[Analyses by Barringer Resources, Inc., Wheatridge, Colorado. Samples 
are -80 mesh. No gold detected above the 0.02 ppm lower detection 
limit. Detection limits for the other elements: Ag, 0.2 ppm; Cu, 
1 ppm; Pb, 1 ppm, W, 4 ppm; Zn. 1 ppm. Symbol used: <, less than.] 

Sample Analytical data 
number Ag Cu Pb W Zn 

(see pl. 1) (ppm) 
1 1 19 21 <4 79 
2 1 19 30 <4 82 
3 0.2 20 20 <4 77 
4 .4 20 17 <4 68 
5 .2 19 17 <4 73 
6 .4 20 20 <4 75 
7 .6 17 17 <4 67 
8 .6 22 22 <4 70 
9 .4 25 31 <4 89 

10 1 17 19 <4 66 
11 .4 20 20 <4 71 
12 .4 21 17 <4 72 
13 .4 14 21 <4 64 
14 <.2 9 13 <4 30 
15 .2 12 15 8 55 
16 1 13 14 <4 49 
17 .4 11 15 4 50 
20 .4 9 12 <4 44 
21 .4 11 17 4 38 
22 .4 11 14 <4 47 
23 .4 11 ll8 4 45 
24 .2 11 10 <4 45 
25 .2 13 17 8 48 
26 .4 22 30 <4 81 
27 .6 19 18 <4 77 
28 .4 18 29 <4 73 
29 .2 14 19 4 54 
30 .2 16 21 <4 47 
31 .4 27 28 4 69 
32 .2 II 13 <4 40 
33 .4 15 18 <4 63 
34 .6 19 16 <4 68 
35 .8 16 18 <4 63 
36 2.2 16 18 <4 66 
37 1 21 21 <4 82 
38 .4 14 13 4 53 
40 .4 24 26 <4 80 
41 .6 21 20 <4 75 
42 .2 13 17 <4 54 
43 .2 21 26 <4 89 
44 .4 21 25 <4 79 
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Table 10.--Ana1yses of stream sediment samp1es--Continued 

S~ple Analytical data 
number Ag Cu Pb W Zn 

(see p1. 1) (ppm) 
49 .8 25 23 <4 97 
50 .8 25 27 <4 82 
52 1.2 8 10 <4 34 
53 .6 19 24 <4 70 
54 .2 28 25 <4 77 
73 .6 12 22 <4 36 
76 1 32 28 <4 75 
79 1.4 29 22 <4 75 
85 1 33 22 <4 78 
96 .4 31 23 <4 95 
97 .4 27 24 <4 79 
99 .8 33 25 8 108 

100 1.2 26 21 <4 85 
101 .8 29 25 <4 89 
103 .6 18 22 8 64 
104 .4 23 24 <4 75 
106 .6 22 29 12 79 
107 .6 22 25 <4 75 
108 .4 27 34 <4 117 
207 .6 29 24 8 98 
208 .6 28 26 <4 100 
224 .4 21 18 4 63 
256 .6 23 23 <4 78 
257 .8 12 22 <4 45 
258 .4 15 20 <4 57 
260 .8 23 32 <4 60 
262 1 23 27 <4 85 
263 .8 19 25 <4 78 
266 .2 21 16 <4 76 
291 .4 18 14 <4 63 
292 1 15 19 <4 54 
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Table 11.--Analyses of soil samples. 

[Analyses by Barringer Resources, Inc., Wheatridge, Colorado. Samples 
are -80 mesh. No gold detected above the 0.02 ppm lower detection 
limit. Detection limits for the other elements: Ag, 0.2 ppm; Cu, 
1 ppm; Pb, 1 ppm; W, 4 ppm; Zn, 1 ppm. Symbol used: <, less than.] 

Sample Analytical data 
number Ag Cu Pb W Zn 

(see pI. 1) (ppm) 
209 0.8 27 24 <4 69 
210 .8 36 30 32 114 
216 .6 45 29 4 118 
220 .6 43 22 <4 97 
221 .4 42 22 <4 180 
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APPENDIX A---Lower detection limits for semiquantitative optical emission 
spectrographic analyses. 

[Analyses by Bureau of Mines, Reno Research Center, Reno, Nevada.] 

Element Lower detection limit (percent) 

Ag 0.0005 to 0.02 
Al .0011/ 
As .009 to .08 
Au .002 to .004 
B .003 to .02 
Ba .002 
Be .0001 to .0003 
Bi .01 to .07 
Ca .05 to 2. 
Cd .0005 to 4. 
Co .001 to .003 
Cr .0003 to .0009 
Cu .0006 
Fe .0006!.1 
Ga .0002 to .001 
K .6 to 2. 
La .01 
Li .002 to .005 
Mg . 000 1 !.I 
Mn .0008 
Mo .0001 
Na . 3 to 10 . 
Nb .007 to .03 
Ni .0002 to .008 
P .7 to 1. 
Pb .002 to .008 
Pd .0001 
Pt .0006 to .001 
Sb .06 to .3 
Sc .0004 
Si .0006!.1 
Sn .0006 to .03 
Sr .0001 
Ta .02 
Te .04 to .07 
Ti .03 to .08 
V .005 to .01 
y .0009 
Zn .0001 to .0008 
Zr .003 

17 Approximate. No range of detection limit can be determined because this 
element exceeds the detection limit for all sample analyses. 

Note: Detection limits vary with the composition of the material under analysis. 
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Appendix B--Semiquantitative optical emission spect~og~aphic analyses of ~ock samples. 
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<.OOl 
<.0003 

.003 
.7 

<.0002 
10. 

<.01 
<.002 

.. 2 
.02 

<.0001 
<.3 

<.007 
<.0007 

<.7 
.02 

<.0001 
<.0006 

<.06 
<.0004 

)10. 
<.001 

.003 
<.02 
<.04 
<.03 

<.005 
<.0009 

.001 
<.003 



0' 
co 

Element 

t~G 

tiL 
(is 

flU 
1< 

Bti 
F:[ 
Pl 
Ctl 
CD 
CD 
cr, 
CU 
FC 
G~'I 

l< 
LA 
LI 
,'W 
i"ir-! 
f"10 
u,~ 

un 
in 
P 
PB 
F~ 

PT 
5B 
~3C 

Sl 
~3N 

!5R 
TA 
TE 
TI 
V 
Y 
ZN 
ZR 

89 

<.0005 

>4. 
.3 

<.002 
.01 
.2 

.002 
<.01 
<.06 

<.003 
<.001 

<.0003 
<.0006 

3. 
<.0002 

)10. 
<.01 

<.004 
• 9 

• 02 
<.0001 

<.3 
<.007 

<.0005 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

)10. 
<.002 
.0001 
<.02 

90 

<.004 
)4. 

<.01 
<.002 
<.008 

.02 

.04 
<.01 

8. 
<.0005 

<.001 
<.0003 
<.0006 

2. 
<.0002 

9. 
<.01 

<.002 
2. 
.7 

<.0001 
<.3 

<.007 
.0008 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.002 

.003 
'(.02 

<.04 <.04 
.1 <.04 

<.005 <.005 
<.0009 <.0009 

.001 <.0001 
<.003 <.003 

91 
<.0007 

:'4. 
'<.02 

<.002 
<.008 

.1 
.03 

<.01 
8. 

<.0005 
<.001 

<.0003 
<.0006 

3. 
<.0002 

>10. 
<.01 

<.002 
2. 
.3 

<.0001 
<.3 

<.007 
<.0005 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0008 

.001 
<.02 
<.04 
<.04 

<.005 
<.0009 

.005 
<.003 

92 

<.0009 
>4. 
.09 

<.002 
.01 
.2 

.004 
<.03 

9. 
<.0005 

<.001 
<.0004 
<.0006 

3. 
<.0002 

)10. 
<.01 

<.002 
1. 
.1 

<.0001 
<.3 

<.01 
.0009 

<.7 
<.004 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.003 
.0005 
<.02 
<.04 

.1 
<.005 

<.0009 
.001 

<.003 

93 
<.004 

>4. 
.1 

<.002 
.01 
.09 

.007 
<.03 

10. 
(,0007 

<.001 
-:::.0005 

.02 
3. 

<. 003 
10. 
.01 
.01 

• 9 
>2. 

<.0001 
<.3 

<.02 
<.0006 

<.7 
.03 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.002 

.02 
<.02 
<.04 

.2 
<.005 

<.0009 
.03 

<.003 

94 
<.0005 

>3. 
.1 

<.002 
.009 

.04 
.001 
<.01 

~ 
J. 

<.0005 
<.001 

<.0003 
<.0006 

2. 
<.0002 

10. 
<.01 

<.002 

.09 
<.0001 

<.3 
<.007 

<.0005 
<.7 

<.003 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.001 

.009 
<.02 
<.04 
<.03 

<.005 
<.0009 

.01 
<.003 

95 
<.0005 

>3. 
<.02 

(.002 
.009 

.2 
.07 

<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

1. 
<.0002 

6. 
<.01 

<.002 
1 • 
.1 

<.0001 
<.3 

<.007 
<.0003 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

)10. 
<,0006 

.07 
<.02 
<.04 
<.03 

<.005 
<.0009 

.008 
<.003 

Sample Numbers 

98 
.005 

.7 
<.01 

<.002 
<.005 

.005 
<.0001 

<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

.f; 

• OO()~' 
<.b 

<.01 
- .00;, 

.4 
.01 

<.0001 
<.;.\ 

~::.007 

.0009 
<.7 

<.002 
<.0001 
<.0006 

(.06 
<.0004 

2. 
<.0008 

102 

<.ooo~ 

...':-
<.01 

<.002 
.01 

.004 
.0003 
,:.01 
' ... ()~'J 

<.000'..'.; 
<.001 

.01 
--:.O(iOi. 

j .. 

'_.'.)(JO:: 
':.1 + 

-::. c, 
+ C("!) 

. (f'~)) 

.02 
<.00('1 

.', 
<" • 'M' ~)()·'i 

<.J 
<.002 

<.0001 
<.0006 

.06 
<.0004 

~10. 

<.0007 
.003 <.0001 
<.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

.02 

.04 

.03 
<.005 

<.0009 
<.0001 

<.003 

105 

<.0009 
.5 

<.01 
<.002 

.01 

.04 
.0008 

<.OJ 
:::.0::, 

<.0005 
<.00] 
~.000D 

.o(iOi, 

;"" 00(';) 

:l '), 
(~O:i 

6("<';. 
• .i 

• C'l 
<: .. ')('(':1 

.,:, 
.v()] 

.(j00~ 

,.7 
<.002 

<.0001 
<.0006 

<.06 
<.000~ 

)10. 
<.0006 
<.0001 

.02 

.04 
(.03 

<.005 
<.0009 

.003 
<.003 

109 

.001 
.6 

.009 

.002 

.006 

.002 
':.0001 

.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

• 6 
<.()002 

<.6 
~.Ol 

<.002 
1. 

.08 
<.0001 

{.3 
.007 

.0009 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 .., 

~. 

<.001 
.04 
.02 
.04 
.03 

<.005 
<.0009 
<.0001 

<.003 

110 III 112 
.002 

.7 
.009 
.002 
.004 
.003 

<.0001 
<.01 
':, 10. 

<.0005 
::.001 

<.0003 
<.0006 

2. 
<.0002 

<.6 
{.O] 

<.002 
1. 
.1 

<.0001 
<.3 

<.007 
<.0007 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

4 • 
<.0006 

.003 
(.02 
<.04 
<.03 

<.005 
<.0009 
<.0003 

<.003 

/.0005 ~~.003 

)4. .1 
.01 ~.oo~ 

<.002 ~.002 

.009 <.003 
.1 <.002 

.0008 <.0001 
<.01 
<.05 

<.0005 
<.001 

<.0004 
<.0006 

4. 
<.0002 

>10. 
<.01 

.01 

<.0001 
<.3 

'::.OOB 
.0009 

<.7 

<.01 
)10. 

<.0005 
<.001 

<.0003 
<.0006 

.02 
<.0002 

-<.6 
<.01 

<.002 
>10. 
.007 

<.0001 
(.3 

(.01 
<.OOO~ 

<.7 
--::.002 <:.002 

<.0001 <.0001 
<.0006 <.0006 

<.06 <.06 
<.0004 <.0004 

>10. 3. 
<.001 <.0006 
.0002 <.0001 
<.02 
<.04 

.1 
<.005 

<.0009 
.01 

<.003 

.02 

.04 

.03 
<.005 

<.0009 
<.0001 

<.003 

ll3 114 
<.ooos <.0005 

,-4. 
::.02 
.002 

.01 
.1 

.0005 
.0::: 
4. 

<.0005 
<.001 

<.0003 
<.0006 

.04 
<.002 
-<.005 

.04 
.0005 
<.01 

10. 
<.0005 

<.001 
<.0003 
<.0006 

2. 
<.0002 <.0002 

>10. <.6 
"':.01 <.01 

<.002 <.002 
1 t 2 t 

.3 >3. 
<.0001 <.0001 

3. <.3 
<.02 <.007 

<.0007 --::.0005 
<.7 <.7 

< .003 <.002 
<.0001 <-.0001 
'::. 0006 ,~, 0006 

<.06 <.06 
<.0004 <.0004 

)10. >10. 
<.002 <.0006 

.01 .002 
<.02 '<.02 
<.04 <.04 

.2 <.03 
<.005 <.005 

<.0009 <.0009 
.02 .06 

<.003 <.003 

llS 
<.0005 

.2 
.04 -

<.002 
<.005 

.04 
.0005 
<.01 

10. 
<.0005 

<.001 
<.0003 
<.0006 

2. 
<.0002 

<.6 
<.01 

<.002 
2 • 

>3 • 
<.0001 

<.3 
<.007 

<.0005 
<.7 

<.002 
<.ooor 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.002 
<.02 
<.04 
<.03 

<.005 
<.0009 

.06 
<.003 

116 
<.0005 

.3 
.04 

<.002 
.01 

<.002 
<.0003 

<.01 
7. 

<.0005 
<.001 

<.0003 
<.0006 

1 • 
<.0002 

<1. 
<.01 

<.002 
.9 
.3 

<.0001 
<.3 

<.007 
<.0003 

<.7 
<.005 

<.0001 
<.0006 

<.06 
<.0004 

)10. 
<.0006 

.0005 
(.02 
<.04 
<.03 

<.005 
<.0009 

.05 
<.003 

117 
<.0005 

.2 
<.02 

<.002 
<.005 
<.002 

<.0001 
<.01 

8. 
<.0005 

<.001 
<.0003 
<.0006 

2 • 
<.0002 

<.6 
<.01 

<.002 
2. 
.7 

<.0001 
<.3 

<.007 
<.0002 

<.7 
<.005 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0003 
<.02 
<.04 
<.03 

<.005 
<.0009 

.05 
<.003 



(j'\ 
'-D 

Element 

fiG 
(,L 

I~S 

AU 
B 
BA 
BE 
HI 
CA 

CD 
CO 
CR 
CU 
rc 
GA 
K 
LA 
11 
'1G 
lit! 
MO 
NA 
rIB 
NI 
P 
PH 
Pl.. 
PT 
SD 
~;C 

51 
SN 
SR 
TA 
TE 
TI 

y 
ZU 
Zf.: 

118 
<.001 

.3 
.06 

<.002 
<.004 

.03 
.0005 
<.01 

10. 
<.0005 

<.001 
<.0003 
<.0006 

3 
<.000 

<. 
<.0 

<.00 ,., 
~. 

>3. 
<'0001 

<.3 
<.007 

<.0005 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0006 
< .. 02 
<.04 
<.03 

< .. 005 
<.0009 

.07 
<.003 

119 
<.0005 

.2 
.03 

<.002 
<.008 
<.002 

<.0001 
<.01 

4. 
<.0005 

<.001 

120 
<.ooo~ 

.1 
<.009 
<.002 
<.003 

.006 
<.0001 

<.01 
10. 

<.0005 
<.001 

<.0003 <.0003 
<.0006 <.0006 

1. 2. 
<.0002 ':.0002 

3. <.6 
<.01 <.01 

<.002 <.002 
1. 2 .. 
• 3 >2. 

<.0001 <.0001 
<.3 <".3 

<.007 <.007 
<.0002 <.0002 

<.7 <.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

)10. 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 <.0006 
<.0001 .0007 

<.02 <.02 
<.04 <.04 
<.03 <.03 

< .. OO~ < .. 005 
<.0009 <.0009 

.03 .05 
<.003 <.003 

121 
<.0005 

.1 
.03 

<.002 
<.004 

.008 
<.0001 

<.01 
9. 

<.0005 
<.001 

<.0003 
-( .0006 ., 

~. 

<.0002 
<.6 

<.01 
<.002 

2. 
>2 • 

<.0001 
<.3 

<.007 
<.0002 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0006 
<.02 
<.04 
<.03 

<.005 
<.0009 

.02 
<.003 

122 
<.001 

.09 
<.009 
<.002 
<.003 
<.002 

<.0001 
<.01 
10. 

<.0005 
<.001 

<.0003 
<.0006 

• 05 
<.0002 

<.6 
<.01 

<.002 
>10. 

.07 
<.0001 

<.3 
<.007 

<.0003 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

.7 
<.0006 
<.0001 

<.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

123 
<.0005 

.3 
<.03 

'(.002 
<.004 

.03 
.0004 

<.OJ 
9. 

(.0005 
<.001 

<.0003 
.001 

3. 
<.0002 

<2. 
<.01 

'::.002 
2. 

'_7 
...-~. 

<.0001 
<.3 

<.007 
<.0004 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0005 
<.02 
<.04 
{.03 

<.005 
<.0009 

.09 
<.003 

124 
<.001 

.2 
<.009 
<.002 
<.007 

.003 
<.0001 

<.01 
10. 

<.0005 
<.001 

<.0003 
<.0006 

1 • 
<.0002 

<.6 
<.01 

<.002 ,., 
~' ... 
tJ 

<.0001 
<.3 

<.007 
<.0005 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.001 
.0003 
<.02 
<.04 
<.03 

<.005 
<.0009 

.006 
<.003 

12::; 
"', .()O: 

.. A 
·· .• OJ 

< .. vl:.l ? 
<.005 

.003 
<.0001 

.01 
--'-10. 

<.0005 
<.001 

<.0006 
<.0006 

.6 
<.0002 

<.6 
<.01 

<-.002 
1. 
• I 

<-.OOOj 
<.3 

<.007 
<.0005 

<.-: 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.004 
<.02 
<.04 
<.03 

<.005 
<.0009 

.003 
<.003 

Sample Numbers 

126 
:: .. (';() .. i 

:' 
' .. 02 

-.• VI):' 

<.007 
<.002 

<.0001 
.o? 

,10. 
<.0005 

<.001 
<.0003 
<.0006 

.. ] 

,:" tOOO::: 
"' .. ,~) 

-- .01 
< .. oo~~ 

.. (, ,., . ~ 
<.0001 

:: .. :; 
·:".(h,)7 

<: .. O(J05 
-.7 

<.002 
<.0001 
(.0006 

<.06 
<.0004 

~10. 

<.0006 
.01 

<.02 
<.04 
<.03 

~·.005 

<.0009 
.003 

<.003 

127 
<.004 

• 1 
<.002 
<.003 

.3 
.004 
<.01 

9. 
<.0005 

<.001 
<.0003 

.01 
6. 

123 
<.001 

.0 
(.02 

(.002 
<.006 

.007 

.001 
<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 ., .. 

129 
.. Ge' 0 

.03 
<.O(~2 

· ..• 005 

.0 
.000 
-(.0 
"'10. 

.0005 
<.001 

<.0003 
<: .. OC'06 

.:: .. 0002 <: .. ooo~.> <: .. 00():::~ 
<.6 <.A <.6 

<.01 <.01 <.0.1 
<: .. 002 ::: .. 002 <: .. O':}~:: 

1. .. 7 .? 
>6. .03 09 

<- • 0001 < • 0001 < • 0 01 
~:.3 .(.~ .3 

<. 07 <.007 <.()07 
<. 04 <.0001.1 .002 

.7 <.7 {.7 
.04 <.002 <.005 

<.0001 <.0001 <.0001 
<.0006 <.0006 <.0006 

<.06 <.06 <.06 
<.0004 <.0004 <.0004 

>10. >10. 3. 
<.00] <.0006 <.002 
.0003 .0005 .007 
<.02 ~.02 <.02 
<.04 <.04 <.04 
<.03 <.03 <.03 

<.005 <.005 <.005 
<.0009 <.0009 <.0009 

.1 .02 .004 
<.003 <.003 <.003 

130 
-:.003 

.oo~ 

'.002 
<.003 

.002 
.0001 
(.01 
10. 

<.0005 
<.001 

<.0003 
<.OOOl 

.. 3 
<.0002 

<.!.} 
<.01 

<.002 
3. 
.1 

<.0001 
<.3 

<.007 
<.OOOJ 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0002 
<.02 
<.04 
<.03 

131 
(.0005 

.1 
{.01 

<.002 
<.003 
<.OO~ 

<.0001 
<.01 

10. 
<.0005 

<.001 
<.0003 
:::.0006 

.1 
(.0002 

<.6 
<.01 
.002 

:.'. 
.OB 

<.0 01 
.3 

<. 07 
<.0 02 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0008 
<.02 
<.04 
<.03 

<.005 <.005 
<.0009 <.0009 

.002 .002 
<.003 <.003 

I "') 
J~ 

-::.002 
• 6 

<.01 
<.002 
<.003 

.O~ 

.001 
<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

<.0002 
::.6 

<.01 
<.00:.: 

n . , 
.. 2 

<.0001 
<.3 

(.007 
<.0006 

<: .. ~' 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.0004 
<.02 
<.04 
<.03 

<.005 
<.0009 

.006 
(.003 

133 
<.002 

>3 • 
.009 
.002 
.OOB 

.06 
.001 
<.01 
<.O~ 

<.0005 
<.001 

<.0003 
<~0006 

3. 
<.0002 

>10. 
<.01 

<.002 
.7 

.09 
<.0001 

<.3 
<.007 

.001 
<.7 

<.002 
<.0001 
<.0006 

<.06 

134 135 
(.004 -<.01 

".:.~. .. ~ 
<.009 <.01 
<.002 <.00:: 

.Ol .O~ 

.02 <.002 
.0004 <.0001 
< .01 <.01 
-(.05 

<.0005 
<.001 

<.0007 
.001 

4. 
<.0002 

~10. 

<.01 
<.002 

.:1 

.2. 
<.0001 

<.:; 
<.007 

<.0007 
<.7 

<.p05 
<.0001 
<.0006 

<.06 

1. 
(.OOO~ 

<.OOl 
(.0003 

.01 
1 • 

<.OO()3 

,. C 1 

, '~;," 

• ~,: -! 

1,",:, 

+ OO()~~ 

, ()C'(J 1 
.:: . (;.(.'~:, '-' 

.06 
<.0004 <.0004 <.0004 

-:' 10. >10. >10. 
<.001 -(.004 

<.00()1 (.0001 
<.02 
<tOA 

.1 
<.00:) 

<.O(!O{;' 

~ 0<.-
.004 

<.02 
<.04 
<.04 

<.005 
~.0009 

.01 
<.003 

.. 004 
.(!OOl 

::" t 02 
<.04 
<.03 

<.OO~ 

.0009 
.O~ 

.003 



'--J 
o 

Element 

.~G 

AL 
AS 
AU 
B 
BA 
BE 
BI 
Ct, 
CD 
CO 
CR 
ell 
IT 
{3A 
1\ 
LA 
LJ 
i'1G 
MN 
NO 
NA 
ND 
Nl 
P 
PH 
PD 
PT 
SB 
~;c 

GI 
~3N 

~)R 

TA 
TE 
TI 
V 
Y 
ZN 
ZR 

136 
.03 
.2 

.06 
".002 

.01 
..;'.002 
.0005 
<.01 

• 3 
<.002 
,:.001 
.0003 

.1 
:1. 

. t OOO~! 

.,:) 

«.'.1. 

.. 00 ~'.~ 
,Ou:!. 

C J'.1 

~ c! ~,,;: 
4 (".,c(·~~ . / 
+ 00(:01 
<'.I',j()'_' 

.. ~.) 

<: t ()OO~1 

>1 (>. 

<.001 
<.OOOJ 

::: .. (: :"~ 
<.04 
<.03 

<.008 
<.000 

.0 
.00 

137 

<.002 
.06 

<.01 
{.003 

.01 
<.002 

<.0001 
<.01 
~10. 

~.0005 

<.001 
<.0003 

.0006 

<.O(,!O:?; 
.. (~ 

<.OJ 

.()U 

... C) (> (> J 
.,'J 

: ~ c) ()-;' 
• (:r~", 1': 

Iii 

.;" + ,:,() 0 1 
• ('()0i~1 

":,' 

;': .. 00 4 
-, 

.00:3 

.004 
...:. O~:! 
~.04 

{.03 
<.005 

<.0009 
(.0001 

<.003 

138 

(.003 
.6 

.03 
{.002 

.01 
<.002 
.0008 

<.OJ 

<.OOO~ 

<.001 
.002 
.009 

.. 0002 
':j. 
.. 01 

:' tOO:) 
.:1 

r,,~ () 1 

",3 

\.1>,," 

.. i)O(':~ 

.,:, 
.. C'OG:!. 
.oc,o':::' 

." . () ~~ 
~.0004 

>10. 
<.0006 
<.0001 

<.02 
~.04 

(.03 
(.005 

<.0009 
.03 

<.003 

139 140 

::.0005 .01 
>3. .2 
.04 .04 

<.002 <.002 
.01 .OJ 
.09 .002 

.0007 .0005 
<.01 <.02 
.:' .05 

< .OOOC; <.000 
<.001 <.00 

.001 
<.0006 

.1. 

.. DOO:! 
.6 

': .OJ 
+ OO:J 

.:1 

• 01 
• ()OOJ. 

.: ~ () \', .~~ 

l:i 

~ ,," 

<.O(j 

.002 
.06 

<: ~ C<}\·'~".' 
-:: .(;) 

.0 {) 
,-, 

.():[ 

:" .• O()(jj . .:, 
.l,j'.); 

• (),-!I;, • 

<.()(!~) <'toe-OJ 
' .. O()(j :: .. 000b 

.06 .08 
.ooo·~ :~.0004 

J O. JO. 
::: .. OC:3 • (;':)2 
.0003 .0004 

.02 <~02 

.04 · ..• 07 
.1 0: .• 03 

<.01 <.01 
<.0009 'c' • 0009 

.004 .07 
<~O()3 -:.'4003 

141 

.02 
. 9 

.04 
': .002 

.01 

.08 
.0005 
<.02 

1. 
<.0005 

·,.:.OOj 
.01 
.09 

.n 
'::40003 

· ..• 6 
.::.o./. 

.:. ()O?; 
• .1 

• (".'i 
.O()C 

;:' ~ Ol?~" 

~ '.i \ ' J 

~.0001 

(.OOO[ 
;406 

:':.O()()4 
j\',. 

.003 
, (!()07 

". (}2 

<.07 
(.03 

<.006 
(.0009 

.03 
(.003 

142 

<:. OOO~; 
.8 

.009 

.002 

.004 
.2 

<.0001 
<.01 
':, 10. 

<"40()05 
<.001 
.0003 
.0006 

.9 
{'.0002 

<46 
~.01 

<.002 
1 • 

.03 
<.0001 

<.3 
<.007 

<.0004 
<~7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

}10. 
<.0006 

.01 
<.02 
<.04 
<.03 

<.005 
<.0009 

.007 
<.003 

Sample ilumbers 

143 

0-' 

.03 
.00;' 
4006 
.002 

<.0001 
·<.01 

5 • 

144 

.02 
.3 

.04 
<.oo:! 

.01 
<.002 
.OOO? 
<.01 . :'\ 

<.OOO~ <.0008 
<.001 <.001 

.002 
.08 

.1 
<.0002 

<.6 
<.01 

<.00: 
1 • 

.02 

.003 
.09 

'.000:.' 
".6 

<.01 
~.005 

.1 
.007 

, ..• 0001 <.0001 
<.3 

<.00'1' 
<.0004 

<.7 

<.3 
<.007 

<.0003 
<.7 

.4 
<.0001 <.0001 
<.0006 <.0006 

.09 .2 
<.0004 <.0004 

'>10. ····10. 
<.0006 <.0006 

.0001 <.0001 
::' .02 <.02 
<.04 <.04 

.03 <.03 
<.OO~; <.005 

"'. ON',' <:.0009 
.1 .3 

<.003 < .003 

145 

.01 
• 4 

.04 
<.002 

.01 
.004 

.0008 
<.03 

1 • 
<.000::) 

<.001 
<.0004 

.0.1 
• ,."1 

<.OOO? 
..: t 6 

":.01 
<.O()2 

• ·1 
.07 

<.OOO:! 
.3 

<.00,' 
<. OO(\~'; 

': .• 7 
.02 

<.OOOl 
<.0006 

<.06 
<.0004 

:: 10. 
<.0006 
<.0001 

;::402 
<.04 
<.03 

<.005 
<.OOO(.? 

.06 
<.003 

146 

<.009 
::'4 • 

<.07 
<' .004 

<.02 
.003 
.002 

.01 
JO • 

<.0005 
.. :' .001 

<.0007 
.004 

9 • 
<.OOJ 

<./) 
<.01 

.' .002 
-, . ...• 

>JO • 
<.0001 

43 
··::.OJ 
.003 

· ..• 7 

147 

<.002 
.3 

<.009 
<.002 
<.003 
<.00:.' 

<.0001 
<.OJ 
>10. 

<.0005 
<.001 

<.0003 
(.0006 

l. 
<.0002 

:::. /\ 
<.01 
.002 

J • 
• C'~I 

<.0001 
<.3 

<.007 
<.000,:, 

....• 

. 02 .02 
<.0001 <.OOOl 

<.001 <.0006 
<.06 <.06 

<.0004 <.0004 
>10. .2 

<.006 <.0006 
.001 .004 
<.02 
<.04 

.? 

.02 

.04 

.03 
<.005 <.005 

<.0009 <.0009 
.05 .004 

.006 <.003 

148 149 150 

: .~-:'lJ,;S <.0005 .06 

• J "'4 • .1 
4. :: ~ ':} <:.02 

" < C! <:.002 .002 
..:' .OOt; 
<.002 
.0006 

<.0 .02 
.;., • (Hi), .1 

.;:·.OOCl·i .00j 
:'~OJ <.02 <.04 

',: jO. 
• ~)O();:; 

<.no:l 

<.05 
<.()005 

<.001 
." • o ()t':o; <.OOot. 

. 0006 <.0006 

<.05 
<4. 

<.001 
<.0008 

1. 
.03 

.0002 
<'6 

(.01. 

<.. ()O2. 
2. 

< ~ (it)('n 

<" .oo"·! 
.;~ . :..:; 

<.007 
<.()002 

<t7 

4. 7. 
<.0002 '::. 002 

>10. JO. 
<:.01 • OJ 

<.002 <.002 
14 .003 

.03 .003 
<.OOOJ <.0001 

<.3 <.2. 
<.OJ <.OO? 
.001 <.0002 

<.7 
(10;" <.002 5. 

<, OOJ ·::.0001 <.0001 
<. 006 <.0006 (.0006 

.06 <.06 .1 
<.0004 <.0004 <.0004 

• 2 >10. >10. 
<.0006 

.001 
<.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

002 
001 
.02 
.04 
.3 

<.005 
<.0009 

.008 
<.003 

.02 
001 
.O:? 
.04 
.03 

<.005 
<.0009 

.1 
<.003 

151 

.04 

3. 
<.OO~ 

.OJ 
<.002 

<.0001 
<.02 
(.05 

<.0008 
.001 

<.0003 
4. 
l:. •• 

<'.0002 
10. 
~.O] 

<.002 
.01 
.04 

<.000] 
<.3 

<. 07 
<.0 05 

.7 

4 • 

152 

.04 
42 
.4 

.OO? 
• ()()<j' 

.007 
.OOOB 
<.0] 

1. • 
<.0005 

<.001 
.002 

6 • 

<:.000:' 

<.OJ 
·(.007 

.03 
.J 

<.0(0) 
<.3 

<. 07 
<.0 0(\ 

.7 
3. 

<.0001 <.OOOl. 
<.0006 <. Ooot, 

<.06 .2 
<.0004 <.0004 

>10. >10. 
.0 

.000 
<.0 

.02 
.007 
;:' .02 

<.04 <.04 
<.03 <.03 

<.005 .OJ 
<.OOO? <.0009 

.2 
<.003 <.003 

153 

.02 

.4 

.3 
<.002 
<.007 

.003 
<.0002 

~.01 

.6 
<.0005 

<.001 
<.0003 

J. 

<.0002 
8. 

<.OJ 
'.002 

.3 
09 

<.0 01 
.3 

<. 07 
<.0 06 

.7 
2. 

<.0001 
<.OO()6 

<.0004 
'>10 • 
.005 

.0002 
<.02 
<.04 
<.03 

<.005 
<.0009 

.1 
<.003 



'-l 
I-' 

Element 

,;G 
AL 
AS 

"U 
B 
BA 
f'E 
In 
CA 
CD 
co 
cr, 
eu 
FE 
G{~ 

1< 
Lf) 

LJ 
dG 
fHi 

t'iD 
UA 
PH 
HI 
F' 
PI< 
FD 
F'T 
GB 
~3C 

!31 
SN 
!;R 
TA 
TE 
TI 
IJ 
Y 
LN 
ZR 

154 155 
<.008 <.OOB 

.05 .1 

.03 ,.02 
<.003 <.002 
<.006 <.005 

.OOB <.002 
<.0001 <.0001 

,:'.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

• 07 

·" .• 01 
.... ] O. 

<.0005 
<.001 

<.0003 
.007 

<.0002 <.0002 
:::.1:> <.6 

<.01 <:.01 
<.002 <.002 

':, 10. .3 
.06 .1 

<.0001 <.0 01 
<.3 .3 

<.01 .::. 07 
.001 <.0 07 

:: ... / ":.7 
<.003 .07 

<.0001 <.0001 
<.001 <.0006 

<.06 <.06 
<.0004 <.0004 

• 04 4. 
.002 ,:'.0006 

.0003 .0005 
<.02 <.02 
<.04 <.04 
<.03 <.03 

<.005 <.005 
<.0009 <.0009 
<.0001 .001 

<.003 <.003 

156 
.005 

1. 
·· .• 0::: 

<.002 
.01 
.01 

.0006 
<.03 
<. O~' 

<.0005 
<.001 

<.OOO? 
• 03 

1 • 
.• 0002 

6. 
<.0] 

.01 

.o!:, 
.• 0001 

<.3 
<.007 
.0009 

.07 
<.0001 

.0006 
<.06 

<.0004 
>10. 
.003 

<.0001 
<.02 
<.OB 
<.04 

<.005 
<.0009 

.02 
(.003 

157 
<.002 

' .. ~ .. '~. 
< .. 02 

<.002 
.01 

158 
.07 
>2. 

<.002 
.02 

.003 .03 
.0005 .002 

<.01 <.04 
':".1 < .. 05 

<.000::; <.0005 
<.001 <.001 

<.0003 <.0003 
.007 10. 

1. 10. 
< .. 0002 

, . 
<.01 

.01 
.3 

.03 
<.0001 

.3 
<.007 

<.0007 
<.7 
.01 

<.0001 
<.0006 

<.06 
<.0004 

>10. 

<.0009 
6. 

<.01 
<.002 

• 1 
>2. 

<.0001 
<.3 

<.007 
.01 
<.7 

.1 
<.0001 
<.0008 

1. 
<.0004 

>10. 
<: .. 002 < .. 04 

·.:.0001 <.0001 
<.02 <.02 
<.04 <.04 
<.03 <.03 

<.005 <.006 
<.0009 <.0009 

.02 .09 
<.003 .004 

159 160 
<.0005 <.0005 

.6 .2 
<.02 .09 

<.002 .002 
.009 .007 

<.002 .002 
<.0003 .005 

<.01 <.01 
8. 1. 

.0006 <.004 
<.001 <.001 

<.0003 <.0003 
.0] .2 .., ._t 

<.0002 
<.8 

<.01 
<.002 

.2 
• 2 

<.0001 
<4. 

<.007 
<.0006 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

)10 • 
<.0009 

.0002 
<.02 
<.04 
<.03 

<.005 
<.0009 

1. 
<.003 

7. 
<.0002 

10. 
<.01 

<.002 
.2 

'> 1 • 

<.0001 
<B. 

<.007 
.003 
(.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
.008 

<.0001 
<.02 
<.04 
<.03 

<.005 
<.0009 

1. 
<.003 

Sample :Jumbers 

161 
':.0005 

.04 
<.002 

.0:: 

162 
.03 

<.0 
<.00 

.0 

163 
<.00:; 

>3. 
On 

• ,j 

<.003 
.0] 

.3 <.002 .02 
.0004 .004 .0009 

<.04 <.01 <.04 
<.1 .3 <.05 

<.0005 <.0005 <.0005 
<.001 <.001 <.001 

.003 .004 <.OO()[] 

.004 .2 .02 
6. 2. 3 • 

.002 <.0002 <.000:::; 
·"lO. 4. <.6 
<.01 <.01 <.Ol 

<.002 .002 
.004 

.07 

.0 

.0 
<.OOOl <.0001 <.OOOl 

<.3 ''-.3 <.3 
<.03 <.007 <.007 
.001 .0008 .0009 
<.7 <t] <.? 
.04 

<.OOOl 
<.0006 

<'.06 
<.0004 

>10. 
< 005 

<. 001 
.02 
.04 

.4 

.1 .01 
<.0001 <.0001 
<.0006 <. 0006 

<.06 <.06 
<.0004 <.0004 

>10. >10. 
<.002 <.005 

<.0001 <.0001 
.02 
.04 
.03 

<.02 
<.04 

.3 
<.005 <.005 .01 

<.0009 <.0009 <.0009 
.007 .04 .01 

<.003 <.003 .01 

164 165 166 
<.007 .0.4 .0:: 

>3. • n • L, 
<.O~ .3 <.O~J 

<.002 .• 00:; ,:.002 
.02 .04 ,: .• 007 
.09 5. • ()4 

.001.0006. 0006 
<.0:5 .1 .07 
-(.05 ~.O~ <.05 

<.0005 <.0005 <.0005 
<.001 <.002 <.001 

<.0003 .00:; <.OOOB 
.000( . 

<. 002 
10. 
.01 

.002 
.6 

.0;', 

~ (){? .06 
n. 7. 

<.001 <.0002 
<.. b :::.6 

·::.01 <.01 
<.OO? <.002 

.1 .1 
.01 .0</ 

<.OOOI <.0 OJ <.0 01 
<.3 .2i .3 

<.()O} '::. O} "'" O? 
.002 .()03 03 

<.~o; <:; .(;i 
<.0001 <.0001 <.0001 
<.0006 <.001 --::.0006 

<.06 <..06 <.06 
<.0004 <.0004 <.0004 

>10. >]0. >1.0. 
<.004 .02 .02 

<.0001 .00] <.0001 
<.02 
<.04 

<.02 
<.04 

< .. 02 
<.04 

.3 .2 <.06 
<.005 .02 <.01 

<.0009 <.0009 <.0009 
.OOB .04 • O~' 

<.003 .OO? <.003 

167 
.04 

.3 

.2 
·::.00:; 

.01 
.1 

.002 
.06 

<'.05 
<.0005 

<.003 
.002 

.04 
10. 

<.0007 
::.6 
.01 

.:.002 
.OO(? 

• 1 
,::.0 01 

.3 
<. 0;' 
-:.: ~ O~ 

.9 

.1 
<.0001 
<.0006 

.06 
<.0004 

>10. 
.0::; 

<'. 001 
.02 
.05 
.03 
.01 

<. 009 
.06 

.004 

168 
'.001 

.02 
<.002 
<.008 

.0005 
'.: .01 
<.05 

<.0005 
<.001 

169 
<.004 

.os 
•. , .002 

.01 

.04 
OOB 
.05 
.05 

<.0005 
<.001 

170 
.OOC 

.4 
<.03 

<.002 
'::.007 

.6 
.0007 

'.:.03 
<.05 

<.000:', 
<.001 

.00l <.0009 <.0007 
.02 <.0006 .02 
1. • '7 4. 

<.0002 <.0002 <.0002 
(.6 

<.01 
.002 

0' 
.006 

<.0001 
<.3 

/.007 
<.0003 

<.7 
~02 

<.0001 

b. 
<.01 

<. OO~.· 
.004 

< .. 6 
.01 

<.003 
.008 

.01 
<.0001 <.0 01 

<.3 .3 
<.007 <. 07 

<.O()06 <.0 06 
<".7 .7 

<.004 .1 
<.0001 <.0001 

<.0006 <.0006 <.0006 
<.06 <.06 <.06 

<. 004 
10. 

<. 006 
003 

0-' 
.04 
.03 

<.0004 <.0004 
>10. >10. 

<.0007 .003 
<.0001 

.02 

.04 

.03 

002 
.02 
.04 
.03 

·/.005 '(,005 <.OOB 
<.0009 <.0009 <.0009 

.009 .01 .06 
<.003 <'003 <.003 

171 
.OOB 

.4 
.05 

<.002 
<.006 

.6 
.0009 
<.01 
<.05 

<.OOO? 
<.001 

<.0003 
.03 

<.0002 
<.6 

<.01 
<.002 

t02 
.04 

<.000] 
.3 

<.007 
<.0005 

<.8 
.2 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
.004 
.001 
<.02 
<.04 
<.03 

<.005 
<.0009 

.05 
"::.003 

172 
.02 
.6 

.Ofl 
.( .003 

.01 

.07 
.001 
,<.O~ 

<.05 
<.0006 

<.001 
.003 

.01 
2. 

<. OO()~j 
<.f.> 

<.01 
<.004 

.07 

.01 
<.0001 

<.3 
<.007 

.001 
<.7 
.03 

<.0001 
<.0009 

<.06 
<.0004 

>10. 
.007 

<.0001 
<.02 
<.06 
<.07 

.01 
<.0009 

.02 
<.003 



'-J 
N 

Element 

173 174 175 176 
AG 
AL 
AS 
AU 
I; 
BA 
BE 
BI 
CA 
CD 
CD 
CR 
CU 

FE 
G('1 
t< 
LA 
LI 
iiG 
tiN 
tiD 
N{\ 

NI< 
N1 
P 
F'B 
F'I! 
PT 
SB 
SC 
SI 
SN 
SR 
TA 
TE 
TI 
V 
y 
ZN 
ZR 

.05 .02 
.5 .3 

.1 
<.003 ,i.002 

.01 <.007 
.6 >10. 

.0006 .0005 
.0', <.03 

<.05 <.05 
<.001 <.001 
<.002 <.001 

.002 <.0006 
.06 .03 
]0. 7. 

<.0009 ·:.0002 
10. <.6 

<.01 <.01 
(.007 .002 

• 01 .01 
o::~ .. 02 

<.0001 <.0001 
<.3 <.3 

<.007 <.007 
.003 .003 

·,:.7 <.7 
.3 .2 

<.0001 <.0001 
<.0007 <.0006 

<.06 .2 
<.0004 <.0004 

>10. >10. 
.03 .01 

<.0001 .01 
<.02 <.02 
<.04 <.04 
<.08 <.03 

.01 :.005 
<.0009 ·,'.0009 

.05 .03 
.004 ....• (,03 

<.0009 

<.009 
<.002 

.01 

.03 
<.0003 

<.01 
<.05 

<.0005 
<.001 

.001 
.0007 

" 

<.0002 
>10. 
<.01 

<.002 
.03 

.006 
<.0001 

<.3 
<.007 

(.0003 
<.7 

<.000:' 
1. 

<.009 
<.002 
<.004 

.01 
<.0001 

<.01 
)10. 

<.0005 
<.001 

<.0003 
<.0006 

1. 
<.0002 

<.6 
<.01 

~.002 

1 • 
.02 

<.(joel 
<.3 

<.007 
<. OOO~; 

<.7 
<.005 <.002 

<.0001 <.0001 
<.0006 <.000& 

<.06 <.06 
<.0004 <.0004 

',: 10. 3. 
<.001 <.0006 

<.0001 .02 
< .. 02 <.02 
<.04 <.04 
<.03 <.03 

<.005 <.005 
<.0009 <.0009 

.003 <.0001 
<: .00:\ <.003 

177 
<.002 

>4. 
<.03 

<.002 
.01 

.1 
<.0002 

<.01 
10. 

<.0005 
<.001 

<.0003 
<.0006 

":'. 
<.0002 

>10. 
(.01 
·~.002 

,p.i. 

<.OOOl 
<.3 

<.007 
.001 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

)10. 
<.001 

.005 
<.02 
<.04 

.3 
<.005 

<.0009 
.002 

<.003 

178 

<.02 
>2. 

.1 
-(,.002 
<.003 

.07 
.005 
<.04 
<.07 

<.003 
<.001 

<.0003 
.05 
7. 

<.0005 
6. 

<.01 
<.002 

.06 
>8. 

<,0001 
<.9 

<.007 
<.002 

<.7 
<.002 

<.0001 
<.0006 

<.3 

179 
<.01 

1. 
<.01 

<.003 
<.01 

.04 

.03 
<.05 
<2. 

<.0005 
<.001 

<.0003 
.03 
9. 

<.0004 

<.01 ' 
<.002 

.8 
)10. 

<.0001 
<10. 

<.007 
<.004 

<.8 
<.002 

<.0001 
<.001 

<.1 
<.0004 <.0004 

)10. )10. 
<.01 <.005 

.0003 .0004 
<.02 <.02 
<.04 <.04 
<.06 <.06 

-<.005 <.005 
<.0009 <.0009 

.. 4 1. 
.006 .005 

Sample Numbers 

180 

<.001 
>3. 

<.02 
<.002 

.01 

.06 

.01 
<iOl 

r 
.J. 

<.0005 
<.001 

<.0003 
.008 

4. 
<.0004 

>10. 
<.01 

<.002 
• 8 

)4. 

181 
<.0005 

.3 
<.009 
<.002 
<.003 
<.002 

<.0001 
<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

r 
..J 

<.0002 
<.6 

<.01 
<.002 

2. 
.1 

<.0001 <.0001 
<.3 <.3 

<.007 <.007 
<.0009 <.0003 

<.7 <.7 
<.002 <.002 

<.0001 <.0001 
<.0006 <.0006 

<.2 <.06 
<:.0004 <.0004 

>10. .3 
<.009 <.0006 

.002 .03 
<.02 <.02 
<.04 <.04 
<.05 <.03 

<.005 <.005 
<.0009 <.0009 

2 .002 
<.003 <.003 

182 

<.001 
.9 

<.02 
<.002 
<.006 
<.002 

.01 
<.01 
(2. 

<.0005 
<.001 

<.0003 
<.0006 

4. 
<.0002 

3. 
<.01 

<.002 
1 • 

)10. 
<.0001 

<.3 
<.007 
<.004 

<.7 
<.002 

<.0001 
<.0006 

<.09 
<.0004 

>10. 
<.0006 

.0002 
<.02 
<.04 
(,03 

<.005 
<.0009 

.06 
<.003 

183 

<.0005 
.6 

<.009 
<.002 
<.003 
<.002 
.0005 
<.01 
>10. 

<.0005 
<.001 

<.0003 
.002 

2. 
<.0002 

<.6 
<.01 

<.002 
1. 

>2. 
<.0001 

<.3 
<.007 

<.0002 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

2. 
<.0006 

.02 
<.02 
<.04 
<.03 

<.005 
<.0009 

.03 
<.003 

184 185 
<.004 <.007 

.4, >3. 
<.02 ! <.009 

<.002 <.003 
<.01 <.003 

<.002 .006 
.04 .02 

<.01 :::.02 
<.9 10 • 

<.0005 
<.001 

<.0003 
.03 
6. 

<.0002 
7. 

<.01 
<.002 

.4 
'dO. 

<.0001 
<.9 

<.007 
<.0002 

<.7 
<.002 

<.0001 
<.0006 

<.4 
<.0004 

>10. 
<.008 

<.0001 
<.02 
<.04 
<.03 

<.0005 
<.001 

<.0005 
.03 

<'.000;:', 
. .... ...... , 

<.0:1 
<.002 

'-<. O,,}O i 
: ... ,.' 

..: ~ ()~'! 7 
• (j,):-; 

..:. <)(!~ 

<.0001 
<.OOO? 

<.1 
(.0004 

10. 
.0:: 

.002 
<.02 

.04 
.1 

<.005 .00::1 
<.0009 <.0009 

.6 .2 
<.003 • OO~,; 

186 

<.003 
)3. 

<.03 
<.002 

<.01 
.03 
.03 
.01 
8. 

.0005 
.OOJ 

.0003 
,1').1 

',1..".,.,-" 

• OJ 
• c'.~!::' 

.t ,-

I J\"', 
'.,': 

~ "'j/ 

~ r.o' "''':' 
,.; 

",;.1 

< .. ,:··()(}~S 

.GCO·<f 
.' .l0. 

',"J 

• ()OJ. 
• c· ;~~ 
• (I 

~ 0 
.1),) 

.O'J(j 

" .• ;:J,-) 

187 

<.0006 

".009 
<" .01.")7 

<.oo~ 

.004 

.004 
.OJ 

~10. 

~.0005 

(.001 
<.0003 
~0006 

;: • (n'·C :", 

'.0:1 
,'J".j, 

~ (, \-~ () .' 

',,) 

<.\;.~ 

~, -, , .. 

-<;. (li,/t:;..! 

:.: f (JO(}\:' 
:.:. I;.; 

• (;·~!("4 

• CiC(J6 
• (,4 

· ..• 02 
:.: .'j4 
<.03 

.:: f \~'C;".; 

'".".OO(J'? 
.1 

:.: ~ <)()3 

188 

<..0\.")9 

>". 
': .0 
.00 
<.0 
.005 
.03 

.... 01 
CI. 

<.oooc; 
.001 

.0003 
.01 
8. 

<.0003 
<2 . 

:;' .. ()J 

, ~H:<" 

• l.)~;;~ 

". ('0 
• (.:C, 

. .. ':.- . 

;:" • ;!()~J 

• :..jC~) 

.:. GOO 
I;') 

.0 

.GO 
:;'.000 

:·.()O 

189 190 191 
<.0007 <.0005 <.005 

;'3. 
.009 
.002 
.004 
.08 
.01 

<.01 
2. 

<.0005 
<.001 

<.0003 
.01 

? 

)4. 
<.01 

<.002 
.009 

.3 
.002 
<.01 

2. 

1. 
<.009 
<.002 
<.003 
<.002 

.04 
<.01 

10. 
<.0005 <.0005 

<.001 <.001 
.001 <.0003 

<.0006 .03 
4. 9. 

" 000'> <.0002 <.0002 

">lo::::gi <:of 
<.01 

<.002 .., .. "- . 
>:'. 

<.002 
1. 
.4 

<.002 
.9 

>6. 
<.0001 ,<.0001 <.0001 

<.3 ~.3 <.3 
<.007 '(.01 <.007 
<.001 .0008 <.002 

<.7 <.7 <.7 
<.002 <.002 <.002 

<.0001 <.0001 <.0001 
<.00'06 <:.0006 <.0006 

<.1 <.06 <.1 
<.0004 <.0004 <.0004 

>10. >10. >10. 
<.005 <.001 <.007 
.0004 .004 .0007 
<.02 
(.04 
<.07 

<.005 
<.0009 

.7 
<.003 

(.02 
<.O~ 

<.005 
-< 6 (Joe')' 

• ,)4 

(.00z. 

<.02 
<.04 
<.03 

<.005 
<.0009 

r 
.OJ 

<.003 



"-J 
v..l 

t:1ement 

192 

AG <.007 
I~L >3. 
1-;5 <.05 
,';U <.002 
B <.007 
BA <.002 
BE .04 
BI <.02 
CA 10. 
CD .0006 
CO <.001 
CR <.0003 
CU .01 
r-E 8. 
GA <.0002 
1\ <.8 
LA <.01 
L1 <.002 
t1G 1. 
MN >9. 
t10 <.0001 
NA <.7 
NH (,007 
NI <.003 
F' -C.7 
PEt <.002 
PIt <.0001 
F'T <.0006 
SEt <.1 
SC <.0004 
S1 >10 .. 
SN <.004 
SR .0007 
TA 
TE 
TI 
'J 
Y 
ZN 
ZR 

<.02 
<.04 
<.03 

<.005 
<.0009 

1. 
<.003 

193 

<.008 
>3. 

<.08 
<.002 
<.009 

.02 

.03 
<.02 

~ .... 
<.0005 

<.001 
<.0003 

.09, 
10. 

<.0004 
<.6 

<.01 
<.002 

• 8 
>10. 

<.0001 
<.3 

<.007 
<.004 

<.7 
<.002 

<.0001 
<.0006 

<.09 
<.0004 

)10. 
<.03 

.0002 
<.02 
<.04 
<.03 

<.005 
<.0009 

.4 
<.003 

194 

<.004 
1. 

<.05 
<.003 

<.01 
.005 
.02 

<.01 
10. 
.03 

<.001 
<.0003 

.03 
8. 

<.0004 
<.6 

<.01 
<.002 

.9 
>7. 

<.0001 
<6. 

<.007 
<.002 

<.7 
<.002 

<.0001 
<.0006 

<.1 
<.0004 

)10. 
<.007 
.0008 

195 
<.004 

>3. 
<.009 
<.002 
<.003 

.003 
.01 

<.02 
10. 

<.0005 
<.001 

<.0003 
<.0006 

7. 
<.001 

<.6 
<.01 

<.002 
1. 

>5. 
<.0001 

<.3 
<.007 
<.002 

<.7 
<.002 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.004 

.OOB 
<.02 <.02 
<.04 <.04 
<.03 <.06 

<.005 <.005 
<.0009 <.0009 

1. .1 
<.003 <.003 

196 
<.003 

>3. 
<.06 

<.002 
<.003 

.006 
0 " -. ~ 

<.02 
~ oJ. 

<.0005 
<.001 

<.0003 
.0: 
10. 

<.0005 
>10. 
<.01 

<.002 
2. 

>2. 
<.0001 

<.3 
<.007 

<.0002 
<.7 

<.002 
<.0001 
<.0006 

<.1 
<.0004 

>10. 
<.006 

<.0001 
<.02 
<.04 
<.03 

<.005 
<.0009 

• 2 
<.003 

197 
<.0006 

>4. 
<.02 

<.002 
.01 
.2 

.002 
<.03 

• 4 
<.0005 

<.001 
.001 

<.0006 
<. ..,. 

007 
10. 
.01 

<.002 
2 • 
.2 

<.0001 
<.3 

<.03 
.001 
<.7 
.02 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.002 

<.0001 
<.02 
<.04 

.2 
<.005 

<.0009 
.2 

<.003 

198 
<.004 

>4. 
<.009 
<.002 
<.003 

.004 
.04 

<.02 
10. 

<.0005 
<.001 

<.0003 
<.0006 

7. 
.002 
·(.6 

<.01 
<.002 

1. 
>4. 

<.0001 
<.3 

(.02 
<.002 

<.7 
<.002 

<.0001 
<.0006 

<.07 
<.0004 

>10. 
<.01 
.004 
<.02 
<.04 
<.05 

<.005 
<.0009 

.1 
<.003 

199 
<.004 

.4 
-(,01 

<.002 
.01 

.005 
<.0001 

<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

• 6 
<.0002 

<.6 
<.01 

<.002 
1. 
.2 

<.0001 
<.3 

<.007 
<.0007 

<.7 
<.002 

<'0001 
<.0006 

<.06 
<.0004 

1. 
<.0006 

.02 
<.02 
<.04 
<.03 

<.005 
<.0009 

.01 
<.003 

Sample Numbers 

200 
<.001 

>3. 
<.02 

<.002 
<.003 

.01 

.02 
<.01 

7 . 
<.0005 
<.oot 

<.0003 
.1 
9. 

<.0002 
6. 

<.01 
<.002 

.6 
>2. 

<.0001 
<.3 

<.007 
<.0002 

<.7 
<.002 

<.0001 
<.0006 

<.1 
<.0004 

>10. 
<.02 

.0003 
<.02 
<.04 
<.03 

<.005 
<.0009 

.2 
<.003 

201 
<.001 

>3. 
<.02 

<.002 
(,003 

.01 

.02 
<.01 

7. 
<.0005 

<.001 

202 
<.008 

.8 

.1 
<.002 

.01 

.. o,~ 

.. O~.J 
··:'.01 

<.0005 
' .• 001 

<.0003 <.OCJO:'; 
.1 .. 05 
9. -1 () .. 

<.0002 <.CCO·1 

6. 1" 
<. 01 ~ ()::. 

<.002 : .• '-.\'! 

.6 
>2. 

<.0001 
<.3 

<.007 
<.0002 

<.7 
<.002 

<.0001 
<.0006 

<.1 
<.0004 

>10. 
<.02 

.0003 

" ~, (, ~', 

.J ~. 

:: t t) ,"" ~ 

.. (.(.<. J 
::: f C .. - ':J,'\ 

.000.+ 
to). 

~;, + 1, ... 0;' 
~·.~':'C3 

<.02 ,('<2 
(.04 .04 
<.03 "'():O 

<.005 <.(,()~j 

<.0009 <.(,,(:07 
.. 2 1 • 

<.003 .0~)3 

203 
<.0005 

>5. 
.03 

'::.002 
.01 

.4 
.003 
<.0:0 

3. 
t 00(,,;5 
' .• O() 1 
.001 
.. (~on 

{;. 

<.0003 
>.10. 
<.0:1 
~ ~.) 'J 2 

.8 
·4 

<.0001 
(,3 
< 0 ~ 

<.\'.':)'! 

<.7 
:,: ~ \': i . " 

--':.OOCI 
'." 0,)00 

.0,:, 
:: .. O~~!04 

< .• O(j 
.00 
.; .0 
·(.0 

·:.0() 
<.000 

.0 
<: ~ (,)0 

204 
<.009 

<.06 
<.003 

<.01 
.004 
.06 

<.('11 
10 • 

..: .. O()[15 

:.: .. ',;'(Jj 

': .000;> 
.001 

9. 
<:, (.OV6 

<.G 
,t.:i 

< 00~ 

• 6 
>!O. 

.• 0001 

. ,·,,:,7 
,'.)(07 

:.: ., (jO~~ 

~ ... v<.!o 

.. (j (":i ~J .:, 

.10. 
4 v .. > 

.oe'v2 
.(":2 

.. (J~ 

< .. 02, 
-::.0(';') 

·.:.O()()'j 

"' ... ~~I():::; 

205 206 211 212 
<:.004 < • 0006 <.0005' <.0005 

.9 
<.01 
'.002 
~.004 

>4. 
.009 
.G02 
.003 

.. 2 
<.009 
<.002 
<.008 

~ 
.oJ 

<.05 
<.002 
<.007 

.007 
(.0001 

.O!? 

.02 
<.002 <.002 

<.0003 <.0002 
<.01 .01 

10. 
(.0005 

:.001 
<.0003 
<.0006 

....• CO(}:': 

.6 
',01 
,002 

.9 
.0: 

:: .':)O:::'i.l 
", ~ ~5 

'". ::'(;7 
,((! 7 

,C I::' 
.: ~ (le,) ~ 

:. < ':),')J( 

.06 
···.'··;.,'u..;.; 

..:. C'0~'!,:-
.. ():~ 

.01 
10. 

('. 005 
<.001 

::.O()03 
.O()2 

'. ~ e0(;,' 
10. 

<.01 
,002 

2 • 
>2, 

¥O(),") l 

.3 
' .• (",7 
, ( (:")2 

< .. 7 
• (i,') 

.. \~ OD.l. 
:::. DOOi-, 

-::. (1(, 

'::. ('\)(,·l 
~ () . 

,0(;2 
.0:;; 

<.01 
<.05 

<.0005 
<.001 

<.0003 
<.0006 

• -1 
(.0002 

3. 
<.01 

(.00; 
.003 
.003 

<.0001 
<.3 

<.007 
<.0002 

.' -, 
"' .. ,,-

<.002 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 
<.0001 

: ..• (;:': <.0.2 {.02 
.0 ~.0·~ <.04 

.: .. (j , • 1 <.03 
<.00 (.oo~ < .. 005 

'.000 ·:.0009 <.0009 
.~o .2 <.0001 

.:.0,) .O()4 <.003 

<.05 
<.0005 

<.001 
.002 

<.000(, 
.9 

<.0002 
2. 

:::.01 

":.00 
.0 

.00 
<.0001 

<.3 
<.007 

<.000·4 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0008 
<.0001 

<.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 
<.003 

213 
.-0'1 
.4 

.06 
<.003 

.02 

.01 
.. 0005 
<.05 
<.05 

<.0005 
<.001 

<.0009 
<.oooe, 

1. 
<.0003 

<2. 
<.01 

<.002 
.007 

.02 
<.0001 

:::.3 
.(. GO;' 

.001 
<.7 

<.005 
<.0001 
<.0008 

<.06 
<.0004 

>10. 
.002 

<.0001 
{.02 
<.04 
<.04 
<.01 

<.0009 
<.0003 
<.003 



'-l 
.j:-

Element 

214 

AG <.0005 
AL .2 
AS <.009 
AU <.002 
B <.006 
BA .005 
BE .0003 
III <.01 
CA <.05 
CD <.0005 
CO <.001 
CR <.0005 
CU <.0006 
FE 3. 
GA <.0002 
h <1. 
LA <.01 
LI 
iiG 
MI, 

MO 
NA 
NIl 
NT 
P 

<.002 
.01 
.03 

<.0001 
<.3 

<.007 
<.0002 

<.7 
PH .00<;' 
PD <.0001 
PT <.0006 
sa <.06 
SC <.0004 
SI >10. 
SN <.0006 
SF, <.0001 
TA 
TE 
TI 
V 
Y 

<.02 
<.04 
<.03 

<.005 
<.0009 

ZN .002 
ZR <.003 

215 217 

.008 .007 
.1 .3 

<.03 .07 
<.002 <.004 

.009 .02 
.05 .02 

.OOOS .0006 
<.02 <.05 
<'.05 <.05 

.0007 <.0005 
<.001 <.001 

<.0003 .005 
.07 .0007 
3. j. 

<.0002 <.0 ();, 
<: 1.. ... (~ 

< .01 < OJ 
<.002 

.003 

.00b 
<.0 01 

.3 
~. 07 

<.0 06 
.7 
1. 

<.0001 
<.0006 

.1 
<.0004 

)10. 
<.002 

<.002 
.003 

.02 
<.0 01 

.3 
<. 07 

.(}Ol 
<.7 

<.007 
<.0001 
<.OOOS 

<.06 
<.0004 

>10. 
.003 

<.0001 <.0001 
<.02 <.02 
<.04 <.04 
<.03 <.04 

<.005 <.005 
<.0009 <.0009 

.05 .002 
<.003 <.003 

218 

<.004 
.2 

<.009 
<.002 
<.OOS 

.04 
.0004 

<.01 
<.05 

<.0005 
<.001 

<.0003 
<.0006 

;1 ~ 

<.0002 
9. 

<.01 
<.002 

.OJ 

.. O~~ 

<.000:1 
:" .. ~~) 

<.007 
<.0006 

<.7 
<.003 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.001 

<.0001 
<.02 
<.04 
<.03 

<.005 
<.0009 
<.0008 

<.003 

219 222 223 225 
< • 0006 <.0 07 <.0005 <.003 

.3 4. .4 I. 
<.009 <. 09 <.01 <.009 
<.002 

.01 
.004 

.0004 
<.01 
<.05 

<.0005 
<.001 

.002 
<.0006 

.3 

<.002 
<.005 

.06 
.0005 
<.01 

3. 
<.0005 

<.001 
<.OOOS 

.005 
7. 

/.0002 <.0002 
<.6 10. 

<.01 <.01 

<.002 <.002 
<.005 <.005 

.004 .004 
.0004 <.0001 

<..01 <.01 
<:.0::; >10. 

<.0005 <.0005 
<.001 <.001 

<.0006 <.0003 
.007 <.0006 

2. :I .. 
<.0002 

·(.6 
<.01 

<.002 <.002 <.002 

<.0002 
<.6 

<.01 
<.002 

.9 
03 

<.0 01 
.3 

<. 07 

.003 2. .4 

.006 .9 .1 
<.0001 <.000] <.0001 

<.3 3. <.3 
<.007 ·<.02 <.007 

<.O()04 .005 <.0004 <.0006 
<.7 <.7 <.7 <.7 

<.002 <.002 <.002 <.002 
<.0001 <.0001 <.0001 <.0001 
<.0006 <.0006 <.0006 <.0006 

<.06 <.06 <.06 <.06 
<.0004 <.0004 <.0004 <.0004 

)10. )10. )10. 3. 
<.001 <.OOS <.0006 <.0006 

<.0001 .003 <.0001 .02 
.02 
.04 
.03 

<.02 
<.04 

.6 

.02 

.04 

.03 

<.02 
<.04 
<.04 

<.005 .02 <.005 <.005 
<:.0009 <.0009 <. 0009 <.0009 
<.0002 .04 .002 <.0001 
(,003 ·(.003 <.003 <.003 

Sample Numbers 

226 

<.0005 
>3. 

<.009 
<.002 

.01 

.07 
<.0002 

<.01 
)10. 

<.0005 
<.001 

227 
<.002 

>3. 
<.01 

<.002 
.009 

.1 
.0006 
<.03 

4. 
<.0005 

<.001 
<.0003 <.0003 
<.OOOA 

3. 
<.0002 

<.6 
<.01 

~.002 

.9 

.1 
<.0001 

<.3 
<.008 
.0009 

<.7 
<.002 

<.0001 
<.0006 

<.06 

(.0006 
3. 

<.0002 
)10. 
<.01 

<.003 
1. 
.2 

<.0001 
<.3 

<.007 
.001 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 <. 004 

>10. 10. 
<.001 <. OOS 

.02 • 004 
<.02 .02 
<.04 .04 

.2 .2 
<.005 <.005 

<.0009 <.0009 
.001 .009 

<.003 <.003 

228 229 
.02 .01 

.4 .7 
<.03 <.03 

<.002 <.002 
<.007 .009 

.005 .008 
.0004 .0003 
<.02 <.01 

2. ... .4 
<.0005 <.000c. 

<.001 <.001 
<.0003 <.0003 

.2 .1 
3. 3. 

<.C002 <.000::: 
<.6 <:.f, 

<.01 <.01 
<.002 

.1 
.00 

<.OO? 
.03 

.1 
<.0 01 <.0001 

.8 <.3 
<. 07 <.007 

<.0006 
<.7 
2. 

<. 001 
006 
.07 

<.0007 
<.7 
3. 

<.0001 
<.0006 

.1 

230 231 
.04 <.0009 

.A 
.09 

<.002 
<.008 

.04 
.0004 
<.01 .., .. 

>3. 
<.01 

<.002 
.01 

.1 
.0004 
<.02 

<.008 <.0005 
<.001 <.001 

<.0009 <.0003 
.2 .04 
.H 3. 

232 
.02 

.1 
.O~ 

<.002 
<.007 

.01 
.0005 
<.05 

1. 
<.001 
<.001 

.002 
.2 
.3 

< • 0002 <. 002 <.0002 
<:. /) :I O. :::1. 

<.0:1 .01 <.01 
<.OO? -:.: .OO:~ <.002 

0 ,> 
• A·~ 

.6 0 ·, . ~ 
.02 .05 .005 

<.0001 <.000:1 <.0001 
<.3 .3 .3 

<.007 <. 07 <. 07 
<.OOO? 01 <.0 07 

<.7 <.7 <.7 
3. .08 1. 

<.0001 <.0001 <.0001 
.0006 <.0006 <.0006 

.5 <.06 
<. 004 

10. 
<.0004 <. 004 <.0004 <.0004 

<.001 
003 
.02 
.04 
.03 

>10. 10. >10. )10. 
<.002 ~. 006 <.001 <.0006 
.0008 .001 <.0001 .0003 
<.o? 
<.04 
<.03 

.02 

.04 

.03 

<.02 
<.04 

.1 

.02 

.04 

.03 
'(.005 <.005 ·<.005 <.005 <.005 

<.0009 <.0009 <.0009 <.0009 <.0009 
.7 .04 .03 .05 .04 

<.003 <.003 <.003 <.003 <.003 

233 
.007 

.8 
<.01 

<.002 
.009 

.02 
.0008 
<.01 
<.07 

<.0005 
<.001 

<.0003 
• 1 
2. 

<.0002 
4. 

<.01 
<.002 

.04 

.04 
<.0001 

<.3 
<.007 

<.0006 
<.7 

.1 
<.0001 
<.0006 

<.07 
<.0004 

)10. 
<.OOOS 

.0001 
<.02 
<.04 
<.03 

<.005 
<.0009 

.05 
<.003 

234 
<.0007 

.3 
<.009 
<.002 
<.003 
<.002 

<.0001 
(.()1 

)10. 
<.0005 

<.001 
<.0003 

.002 
.3 

<.0002 
<.6 

<.01 
<.002 

.3 

.8 
<.0001 

<.3 
<.007 

<.0002 
<.7 

.2 
<.0001 
<.0006 

<.06 
<.0004 

.6 
<.0006 

.0001 
<.02 
<.04 
<.03 

<.005 
<.0009 

.09 
<.003 

235 
<.0005 

.6 
<.009 
;.002 
<.003 

.004 
<.0001 

<.01 
>10. 

<.0005 
<.001 

<.0003 
.002 

r ,,' 
<.0002 

<.6 
<.01 

<.002 
.2 

.07 
<.0001 

<.3 
<.007 

<.0002 
<.7 

(.002 
<.0001 
<;0006 

<.06 
<.0004 

<.0006 
.002 
<.02 
<.04 
<.03 

<.005 
<.0009 

.03 
<.003 



--.J 
V1 

Element 

236 

AG ,:'.0005 
AL :3. 
AS <'tOOS' 
(iU <.OO~} 
B <.00; 
BA .O~i 
BE .0008 
DI <.01 
CA 10. 
CD <.0005 
CO <.001 
CR <.0003 
eLI .00(, 
n:, ;,'. 
Cj{i <.OOO:? 
1\ ':, 10. 
LA < .01 
L1 <.002 
i1G • ~.:i 

hii .:1 
liD <.OOOT 
Nt-l <.;) 
in< <.007 
IH <.0003 
P <.7 
PH .OB 
F'II <.0001 
F'T <.0006 
~3B <.06 
!3C <.0004 
SI '>10. 
SN <.0006 
~;R .. 0004 
T(, <.02 
TE <:.04 
TI .09 
V <.005 
y <.0009 
ZN .06 
ZR <.003 

237 

<.001 
~3. 

<.009 
<.002 
<.003 

.06 
<.000] 

<.01 
>10. 

<.0005 
<.001 

<.0003 
.0006 

," .0002 
;:' .6 

",.01 
<.00;:> 

.6 
.0;:> 

.000] .. :') 
<.007 

(.000(, 
<.7 

<.004 
<.000] 
<.0006 

<.06 
<.0004 

4. 
<.0006 

.004 
< .. 02 
<.04 
<.0"7 

<.005 
<.0009 

.002 
<.003 

238 239 

.1 

.4 

.3 
<.002 

.01 
• 1. 

.0006 
<.03 

.2 
<.0005 

<.001 
.002 

1. 
< • .0002 

<.1.; 
<.01 

<.002 
.007 

.O:! 
<.0001 

<.3 
<.007 

.001 
'.7 
3. 

<.0001 
<.0006 

1. 

<.0004 
>10. 
.004 
.002 
<.02 
<.05 
<.03 

<.007 
<.0009 

.1 
<.003 

.. 05 
.9 
.1 

<.002 
.01 
.08 

.001 
<.02 

<.0005 
<.001 

<.0003 
.. 2 
3. 

.0002 
4. 

<.01 
.:" .002 

• 1 
<.0001 

"::.3 
<.007 

.001 
<.7 

<.0001 
<.0006 

.4 
<.0004 

>10. 
.004 
.001 
<.02 
<.04 
<.03 

<.005 
<.0009 

<.003 

240 

<'.oo:? 
.7 

<.02 
<.002 
<.006 

.009 
<.0003 

<.03 
1. 

<.0005 
<.001 

<.0004 
.()006 

3. 
<.O{)O.2 

<.2. 
<.01 

", .002 
.9 

<.0001 
<.3 

<.007 
.OO()U 

<.7 
<.002 

<.0001 
<.0006 

(.06 
<.0004 

>10. 
<.0006 

.0003 
<.02 

.04 
<.03 

<.005 
<.0009 

.01 
<.003 

241 

<.OO? 
.6 

<.03 
<.002 

.009 
.01 

.0006 
<.02 

.. 2 

242 

<'.004 

.04 
<.003 

.01 

.09 
.OOOf) 
<.03 

.3 
<.0005 <.0005 

<.001 <.001 
<.0003 
<.0006 

1. 
<.0002 

<1. 
<.01 

.004 

.003 
3. 

<.0002 
<.6 

<.01 
(.002 <.002 

.1 .03 
.02 

<.000] <.0001 
<.3 <.3 

<.OO? ,".007 
::.0006 .OOOS' 

<.7 <.7 
<.004 .009 

<.0001 <.OOOl 
<.0006 <.0006 

<.06 <.06 
<.0004 <.0004 

':, 10. >10. 
<.00] .003 

<.OOOl <.0001 
<.02 <.02 
<.04 <.04 
<.03 <.03 

<.005 <:.00'5 
<.0009 <.0009 

.004 .01 
<.003 <.003 

Sample Numbers 

243 244 

~os 

.06 
<.002 

.009 
.02 

.0007 
'::.01 

• 3 
<.0005 

,'.001 
<.0003 

~t5 

.:;; 
'::.000:2 

-< .i) 
<.01 

<.OO~j 

.003 

.007 
<.0002 

<.3 
<.007 

(.0002 
<.7 

1 • 
<.0001 
<.0006 

.7 
<.0004 

'>10. 
<.0006 

.0001 
<~02 

<.04 
<.03 

<.006 
<.0009 

.09 
<.003 

<.0005 
~08 

.007 

.002 

.003 
·(.002 

<.0001 
<.01 

10. 
<.0005 

<.001 
<.0003 

.0006 
.2 

<:. OOO~) 
<.6 

(.0:1 
<.002 
110. 

.04 
<.OOOl 

<.3 
<.01 

<.0002 
< ... )' 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

.1 
<.0006 
<.0001 

.02 
<.04 
<.03 

<.005 
<.0009 
<.0002 

<.003 

245 

<.0005 
1 • 

~.: .02 
<.002 

.01 
.006 

.0003 
<.01 

1 • 
<.0005 

<.001 
<.0004 

.002 
4. 

<.0002 
<.2. 

<.01 
<.003 

.1 

.1 
<.0 01 

.3 
<. 07 

<.0 03 
.7 

.06 
<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0009 

.0008 
<.02 
<.04 
<.03 

<.005 
<.0009 

.003 
<.003 

246 

<.003 
.6 

<.1 
<.002 

.01 
.8 

<.0002 
<.01 

.7 
<.0005 

<.001 
.003 
.002 

4. 
<.0003 

<.6 
<.01 

<.002 
.06 
.09 

<.0001 
<.3 

<.007 
.001 
<.7 
.04 

<.0001 
<.0006 

<.06 
<.0004 

>10 
.00 

.000 
<.0 
<.04 
<.04 

<.008 
<.0009 

.009 
<.003 

247 

<.002 
.5 

<.009 
<.002 

.01 

.01 
.0004 
<.01 

<.1 
<.0005 

<.001 
.002 

<.0006 
3. 

<.0002 
<2. 

<.01 
<.002 

.03 

.05 
<.0001 

<.3 
<.007 
.0009 

<.7 
.05 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
.003 

<.0001 
'<.02 
'(.05 
<.03 

<.005 
<.0009 

.004 
<.003 

248 

<.oo~ 

.7 
<.009 
(.002 
<.008 

1. 
<.0002 

<.01 
6. 

<.0005 
<.001 

<.0003 
<.0006 

2. 
(.0002 

6. 
<.01 

<.002 
.4 

.07 
<.0001 

<.3 
<.007 

<.0003 
<.7 
.02 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.0006 

.001 
<.02 
<.04 
<.03 

<.005 
<.0009 

.005 
<.003 

249 

<.002 
::'4. 
.03 

<.002 
.02 

• 1 
<.0002 

<.02 
9. 

<.0005 
<.001 

<.0003 
<.0006 

2. 
<.0002 

10. 
<.01 

<.002 
.2 

.09 
<.0001 

<.3 
<.007 

<.0007 
<.7 
.01 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.002 

.002 
(.02 
<.04 

.08 
<.005 

<.0009 
.004 

<.003 

250 

.005 
.5 

<.03 
<.002 

.01 

.01 
.0005 
<.03 

6. 
<.0005 

<.001 
.001 

<.0006 
3. 

<.0002 
3. 

<.01 
<.002 

.5 

.1 
<.0001 

<.3 
(.007 
.0009 

<.7 
• 5 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
.003 

.0004 
<.02 
<.04 
<.03 

<.OOB 
<.0009 

.02 
<.003 

251 

.01 
.5 

• 05 
<.002 

.01 
>10 • 

.0005 
<.01 

4. 
<.0005 

<.001 
<.0008 

.4 

" ~. 
<.0002 

2. 
<.01 

<.002 
.4 
.1 

<.OOOl 
<.3 

<.007 
.OOOB 

<.7 
3 • 

<.0001 
<.0006 

.1 
<.0004 

>10. 
<.001 

.06 
<.02 
<.04 
<.03 I 

<.005 ' 
<.0009 

.1 
<.003 

252 

.02 

<.04 
<.002 

.01 

.OB 
.0004 
<.O~ 

3. 
<.0005 

<.002 
.001 

<.0006 
4. 

<.0009 
<2. 

<.01 
<.OO~ 

.04 

.03 
<.0001 

<.3 
<.007 

.002 
<.7 
.09 

<.0001 
<.0009 

<.06 
<.0004 

'> 1. O. 

.007 
.0006 
<.02 
<.04 
<.05 
<.01 

<.0009 
.01 

.003 

253 

<.OO? 
'::::1" • 

";.01 
~.002 

<.007 
.05 

<.0001 
<.01 
)10. 

<.0005 
<.001 

<.0003 
<.0006 

2. 
<.0002 

<.6 
<.01 

<.002 
.6 

" to:.. 

<.0001 
<.3 

<.007 
.OOOB 

<."7 
.03 

<.OOOI 
<.0006 

<.06 
<.0004 

>10. 
<.0009 

.02 
<.02 
<.04 
<.06 

<.005 
<.0009 

.03 
<.003 



-.J 
0" 

1lement 

AG 

AL 
AS 
AU 
B 
8A 
BE 
81 
CA 
cn 
CO 
CR 
CU 
FE 
Gn 
K 
LA 
LI 
MG 
MN 
MO 
NA 
N8 
NI 
P 
PB 
PD 
PT 
5B 
SC 
Sl 
~3N 

SR 
TA 

TE 
TI 
V 
Y 
ZN 
ZR 

254 
<.001 

~4. 
.04 

<.002 
O ~ . ~ 
.1 

.0005 
<.03 

1. 
<.0005 

<.001 
<.0005 
<.0006 

3. 
<.0003 

>10. 
<.01 

<.002 
• 4 

.08 
<.0001 

·~.3 

<.008 
.0008 

<.7 
<.004 

<.0001 
<.0006 

<.06 
<.0004 

>10. 
<.002 
.0005 
<.02 
<.04 

.2 
<.005 

<.0009 
.006 

<.003 

255 
<.005 

.9 
,:.01 

<.002 
<.004 

.006 
(.0001 

• 01 
'10. 

(.0005 
<.001 

<.0003 
<.0006 

.7 
(.0002 

<.6 
<.01 
.002 

1 • 
.07 

(.0001 
<.3 

<.007 
.0008 

<.7 

259 
<.0005 

.3 
<.009 
<.002 

.009 
.04 

<.0002 
<.01 
<.05 

<.0005 
<.001 

.()02 
<.0006 

" ~. 

<.0002 
<.6 

<.01 
~.002 

.006 
.3 

<.0001 
<.3 

<.007 
<.0004 

<.7 
'::.002 <.002 

<.0001 (.0001 
<.0006 <.0006 

<.06 <.06 
<.0004 <.0004 

2. ','1.0. 
<.0007 <.001, 

.02 <.000:1 
~~.02 

<.04 
<.03 

<.005 
<.0009 
<.0003 
<.003 

~.02 
(.04 
.03 

~.00S 

.. (,0(>'; 
." • 0 . ':; ~ 

.: .. 003 

261 
<.001 

>3. 
<.009 
<.002 
<.006 

.02 
<.0001 

<.01 
>10. 

<.0005 
<.001 

<.0003 
'(.0006 

2· .. 
<.0002 

<.6 
'::.01 
.009 

264 

<.0005 

.009 

.002 

.007 

.002 
" .0001 

<.01 
<.05 

<.0005 
<.001 

<.0003 
• 002 

<.0002 
4. 

.01 
.002 

.i.J .08 
.04 .07 

<.0001 <.0001 
·::.3 .3 

<.007 '(.007 
.0009 -::.0002 

<.7 <: .. 7 
<.002 .009 

<.0001 <.0001 
<.0006 <.0006 

<.06 <.06 
<.0004 <.0004 

5.',10. 
":.0007 <.0006 

.03 .001 
<to:':~ <.02 

,04 <.04 
.OB <.03 

<" .. OO~·.~ < .. 00::; 
'':.()(',o,' <.0009 

.. ':;'('(:1 .. 002 
,:'.00:' <.003 

265 

":.004 

:·3. 
,,: .009 
," .002 
<.007 

.01 
<.0001 

<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

'<.0002 
::' .. () 
.01 

<.002 
I. 

.05 
<.0001 

<.3 
<.007 
.0009 

<.7 

267 

< .oo~ 
.6 

~.O~ 
(.004 

.01 
.004 

<.0001 
<.01 
>10. 

/.0005 
<.001 

<.0004 
.005 

2. 
'::.0003 

.. c.) 
<.01 

<.002 

.1 
<.0001 

.3 
<.00 

.00 
<. 

<.002 .02 
'-:.0001 <.0001 
(.0006 <.001 

<.06 <.06 
<.0004 <.0004 

>10. 
<.001 

.02 
<.02 
<.04 
<.07 

<.005 
<.0009 
(.0001 

(.003 

.004 

.001 
·(.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

268 
<.0005 

.04 
.009 

<.002 
<.003 
<.002 

<.0001 
<.0] 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

.07 
<.0002 

<.6 
<.01 

<.002 
"'10. 

t07 
<.OOOl 

<.l 
<.007 

<.0002 
.,- -") 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

<.0006 
<.0001 

(.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

Sample Numbers 

269 270 
<:.0005 ,,'.0005 

.03 .04 
<.009 <.009 
<.002 
<.003 

.002 
<.004 

",.002 <.002 
'::.0001 <.0001 

<.01 
>10. 

<.0005 
<.001 

<.0003 
<.0006 

.02 
,,:.0002 

.6 
<.01 

<.002 
3. 

.02 
< .0001 

<.3 
<.007 

<.0002 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

.008 
<.0006 
<.0001 

(.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

.01 
': 10. 

.0005 
<.001 

<.0003 
<.0006 

.06 
<.0002 

<.6 
(.01 

<.002 
>10. 

.07 
<.0001 

<.3 
<.007 

<.0002 
<.7 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

.03 
<.0006 
<.0001 

<.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

271 
<.001 

.03 
/.009 
<.002 
'.005 
.004 

<.0001 
<.01 
,10. 

<.0005 
<.001 

<.0003 
<.0006 

.05 
<.0002 

2 ~ 

<.01 
.{ .. 002 

>10. 
.05 

<.0001 
(.3 

<.007 
<.0003 

.... -, 
' .... ~ 

<.002 
<.0001 
<.0006 

<.06 
<.0004 

.006 
<.0006 

.0002 
<.02 
<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

272 

.008 
.3 

":.03 
<.002 

.01 
-::" .. 002 
.0004 
<.01 

3. 
<.0005 

<.001 
.001 

.1 

.4 
<.0002 

C' " . 
<.01 

::'.00:2 
.06 
.01 

<.0001 
<.3 

<.007 
<.0003 

<.7 
0" 

<.0001 
<.0006 

.1 
<.0004 

>10. 
<.0006 
<.0001 

<.02 
<.04 
<.03 

<.005 
<.0009 

.003 
<.003 

273 
·:'.002 

.7 
<.O~ 

~.oo~ 

<.004 
;.OO? 

<.0001 
:.01 

(.0005 
(.001 

<.0003 
.00] 

<.000:) 
10. 

<.01 
<.OO? 

.4 

.008 
.DOO:! 

<.3 
::" .. 0(17 

-c'. OOO~ 
<.7 

<+002 
<.0001 
<.0006 

<.06 
(.0004 

)10. 
<.0006 

.0004 
~·.02 

<.04 
<.03 

(.005 
(.0009 

.001 
<.003 

274 
• 004 

• 4 
.:' .02 
.002 
.OO~ 

(.002 
<.0001 

<.01 
)10 • 

<.0005 
<.001 

.002 
.05 

.8 
.0002 

.; ....... 
<.01 

.... 002 

.02 
<.0001 

<.3 
(.007 

<.0006 
(.7 
.3 

<.0001 
<.0006 

(.06 
<.0004 

>10. 

275 

.09 
• 3 

<.03 
<.002 
<.006 

1. 
<.0001 

<.01 

<.0005 
<.001 

<.0006 
.3 
.3 

(.0002 
C' 
J' 

<.01 
"':.002 

.4 
.00c. 

<: .OC/OJ. 
<.3 

<.007 
<.0003 

...• / 

2. 
<.0001 
<.0006 

.2 
<.0004 

':·10. 
<.0009 <:.0006 

.0005 .007 
.02 
.04 
.03 

<.005 
<.0009 
<.0003 

<.003 

.02 

.04 

.03 
<.005 

<.0009 
.02 

<.003 

276 
.07 

<.01 
~:.002 

<.004 
.1 

<.0001 
<.01 
>to. 

<.0005 
<.001 

<.0003 
.2 
.1 

<.00\)2 

<.01 
~~.002 

1 • 
.01 

<.0001 
<.3 

<.007 
<.0003 

2. 
<.0001 
<.0006 

<.06 
<.0004 

}10. 
<.0006 

.005 
{.02 
<.04 
<.03 

<.005 
<.0009 

.02 
<.003 

277 

::.01 
' . 

.~ 

.04 
.003 

.01 
.009 

<.0001 
<.03 
':'10. 

<.000:0 
<.001 

<.0003 
<.ooot, 

":' .0002 
<.6 

<.01 
<..002 

.9 

.03 
<.0001 

.3 
,::.007 

.001 
<.7 
.02 

::.0001 
<.002 

<.06 
<.0004 

.002 

.005 
;",02 

<.04 
<.03 

<.005 
<.0009 
<.0001 

<.003 

278 

<.OOOf • 

1 • 
<.01 

<.002 
.01 
.07 

.0009 
<.of 

<.0005 
<.001 

<.0003 
<.0006 

2 • 
<.0002. 

4. 
,(.01, 
.009 

.0] 
'(.0001 .. :,. 

<.007 
<.OOOf. 

<.7 
<.002 

<.0001 
<.OOOt, 

<.06 
<.0004 

>]0. 
<.OOt 
.0002 
(.02 
<.04 
<.04 

<.005 
<.0009 

.005 
~.003 



~ 
~ 

Element 

AG 

AL 
AS 
AU 
B 
DA 
DE 
DI 
CA 
CD 
CO 
CR 
CU 
FE 
GA 
K 
LA 
LJ 
MG 
MN 
f10 
NA 
ND 
NI 
P 
PD 
PD 
PT 
58 
SC 
SI 
SN 
SR 
TA 
TE 
TI 
V 
Y 
ZN 
ZR 

279 
<.OJ 

• Of> 
< .. O():,.' 

.0:1 
.O'? 

.0006 
<.07 

.2 
<.000:; 

<·.OO? 

280 

~t0005 

~4. 

<.0) 
<.OO? 

.07 

.O~ 
.OO? 

.0] 
•• :"> 

<.000:; 
<.001 

.00;' <.0003 
.03 <·.0006 
4. 2. 

<.ooon 
<:t. 

(.01 
('.002 

• 1 

.007 
<.0001 

<.3 
<.007 

.00:, 
<.7 
.01 

<.0001 
<.001 
<.06 

(.0004 
~IO. 

<.006 
.002 
~t02 

<.04 
.O? 
.O? 

<.0009 
.003 
.004 

<·.OI,Of> 
10. 

<.01 
.OO? 

.4 
<.0001 

3. 
':·.01 

<. ,)004 
·<.7 
002 

~. 001 
<. 006 

.06 
<. 004 

JO. 
<.002 

<.0001 
<',02 
<.04 

.1 
<.OOS 

<.0009 
.02 

.007 

281 

.04 
• 6 

<.02 
<.002 

.01 
.OOS 

.0004 
<.01 

• 7 
<.OOO!'; 

<.001 
.001 

• 4 
<.0002 

<.01 
.01 
.02 

.004 
<.0001 

<.3 
<.007 

<.OOOS 
,,' -'J ....... 
.4 

<.0001 
<.0006 

.OB 
~ ..• 0004 

)1.0. 

<.001 
.0002 
<.02 
<.04 
<.03 

.03 
<.0009 

.007 
<.003 

282 

.006 
.3 

<.02 
.002 
.007 
.002 

<.0001 
<.01 

4. 
<.OOOS 

<.001 
.001 
.08 
.2 

<.0002 
": .6 

(.01 
(.002 

.04 
.OOS 

<.0001 
<.3 

<.007 
<.0003 

<.7 
.6 

<.0001 
<.0006 

<.06 
<.0004 

~10. 

<.0006 
.0006 
<.02 
<.04 
<.03 

<.005 
<.0009 

.003 
-(.003 

283 

<.0005 

<.oo'? 
<.002 
<.004 

.04 
<.0001 

<.01 
~10 • 

<.OOOS 
<.001 

<.0003 
.003 

1 • 
<.0002 

:::.b 
<.01 

<.002 
1 • 

.04 
<.0001 

<.3 
<.007 

<.OOOS 
<.7 
• 05 

<.0001 
<.0006 

<.06 
<.0004 

~10. 

<.0006 
.002 
(.02 
<.04 
<.03 

<.005 
<.0009 

.002 
<.003 

284 

.01 
::2. 

<.03 
<.002 

.01 

.06 
.001 
<.01 

• 2 
<.0005 

<.001 
<.0004 

.03 
I • 

(.000;' 
10. 

<.01 
.01 

.4 
08 

<.0 01 
.3 

<. 07 
01 
.7 
.3 

<.0001 
<.0006 

<.06 
<.0004 

~10. 

<.002 
<.0001 

<.02 
<.05 
<.07 

.02 
<.0009 

.01 
<.003 

285 

.03 
>3. 
.05 

: .002 
.OJ 

.1 
.0003 
<.01 

• 9 
<.0005 

<.003 
.003 

(.00] 
(.6 

<.01 
.02 

• 1 
.02 

<.0001 
<.3 

<.007 
.002 
<.7 

1 • 
<.0001 
<.0007 

<.06 
<.0004 

)10. 
<.005 
.0002 
<.02 
<.04 

.1 

.1 
<.0009 

.004 

.006 

Sample Numbers 

286 

<.003 
>4. 

~~.02 

<.002 
.01 

.0004 
(.03 
10 • 

<.OOOS 
<.001 

<.0009 
.OOOB 

4. 
<.OOO? 

10. 
<.01 

.02 
" .;, .. 

.08 
<.0001 

<.3 
<.01 
.002 
<.7 

(.005 
<.0001 
<.0006 

<:.06 
<.0004 

>10. 
<.002 

.01 
<.02 
<.04 

.2 
<.005 

<.0009 
.008 

<.003 

287 

.0011 
·'4 • 
.04 

,: .003 
.01 

<.0001 
.05 
10. 

<. oo~ 

<.001 
.001 

<.0006 

<.0009 
<fA 

<.OJ 
<.00;,: 

.'? 

.1 
<.0001 

.3 
<.o(w 

.00::' 
<.7 

<.006 
<.OOO! 

(.001 

283 

.01 

.07 
<.002 

.01 

.01 
<.0001 

.1 
3 • 

'.000 
<.00 

.00 

.00 
.3 

<.OOO'? 
<.,,,-, 

, ..• 01. 
.007 

J. 
.04 

<.0001 
.3 

':·.007 
.002 

.01 
<.OO()] 

.004 
<.06 <,06 

<.0004 <.0004 
>10. >1.0. 

<.005 .002 
.04 <.0001 

<.02 <.02 
<.04 .04 

.2 .09 
<:.008 ,:·.009 

<.0009 <.OOO'? 
<.0003 <.0001 
·::.003,:·003 

289 

<.002 
.4 

<.oo'? 
.( .002 
<.OOb 

290 

.03 
.1 

.• 01 
.002 
.003 

.003 <.002 
<.000] <.0001 

<.01 <.01 
·>10. 8. 

<.0005 <.0005 
<.001 <.001 

.00] <.0004 

.003 
.4 

<:.0002 <.0002 

<.01 
< .• OO? 

7 • 
o~ 

<.0 01 
.~ 

<. 07 
<.0 06 

<.7 
.8 

<.0001 
<.0006 

<.06 
<.0004 

~10. 

<.0006 
.003 
<.02 
<.04 
<.03 

<.6 
<.01 

<.002 ,., ....• 
.01 

<.0001 
<.3 

<.007 
<.0002 

<.7 
.0 

<.0001 
<.0006 

.1 
<.0004 

~10. 

<.0006 
.0001 
<.02 
<.04 
<.03 

293 

.02 

.07 
<.04 

<.002 
.01 

.004 

.001 
<.01 

-., 
~. 

<.0005 

294 

<.003 
~ ,,' 

<.OO'? 
.002 

(.003 
<.002 

<.0001 
<.01 
~10. 

<.0005 
<.001 ,::.001 

<.0003 <.0003 
.01 <.0006 
10. .. ')) 

'::. ooo:~ <.0002 
10. <.6 

<.01 <.01 
<.00:' <.002 

1.. 2. 
<.007 .04 

<.OOOi <.0001 
<.3 <.3 

<.007 <.007 
.00')) <:.0005 
<.7 <..7 
.03 <.002 

<:.0001 .(.0001 
001 <:.0006 
.06 <.06 

<. 004 <.0004 
10. 3. 
.06 <. 006 

<. 001 007 
.02 .02 
.04 .04 
.03 .03 

<.007 
<.OOO'? 
<.0001 

(.003 

<.005 <.005 <.005 
<.0009 <.0009 <.0009 

.02 .005 <.0001 
<.003 <.003 <.003 




