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Loke EXPLANATION INTRODUCTION

The Sugarloaf Roadless Area is located in the central San Bernardino
Mountains of San Bernardino County, southern California (fig. 1). Sugarloaf
Mountain (9952 feet), at the center of the area, lies about 6 mi southeast of
Big Bear Lake and 21 mi egst-northeast of San Bernardino. The roadless area,
encompassing about 14 mi“ (8800 acres) within the San Bernardino National
Forest, is approximately bounded to the south by the Santa Ana River and
Cienaga Seca Creek, to the north by Bear Valley, to the northeast by Green
Canyon and Wildhorse Road, and to the west by Staircase Canyon.

MINERAL RESOURCE AND RESOURCE POTENTIAL AREAS

% Demonstrated and inferred magnesian marble resources
A\

5'87 // High potential for magnesian marble resources in minor
} // deposits
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GEOLOGY

I 1 Demonstrated and inferred subeconomic graphite The Sugarloaf Roadless Area 1lies within a terrane of Precambrian to
. resources Mesozoic crystalline rocks that has been investigated previously by Vaughan
(1922), Dibblee (1964), Cameron (1982), and Sadler (1982). The mapped study
area extends beyond the boundary of the roadless area. The study area

includes Mesozoic mafic and felsic plutonic rocks and part of a large pendant
in which Precambrian gneiss 1is nonconformably overlain by a section that
consists of uppermost Precambrian and (or) Paleozoic quartzite and schist,
phyllite, and siltite units, and Paleozoic carbonate rocks. The contact
between the Precambrian gneiss and the overlying metasedimentary section is
faulted at a low angle to the unconformity. Additional faults slice at a low
angle to bedding through the metasedimentary section above the basal
structure. These faults are folded and are intruded by Mesozoic plutonic
rocks. Along the southern margin of the study area, the crystalline rocks are
faulted against folded Miocene conglomeratic arkose and basalt. The Miocene

I I Low potential for low-grade graphite resources in
minor deposits

‘\\ Low to moderate potential for low-grade uranium
\ resources in minor deposits

MINE OR QUARRY--Identified and described in table 1
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/TBARTON FLATS 14 MI.

x2 PROSPECT--Identified and described in table 1 rocks rest depositionally on Mesozoic quartz diorite that contains inclusions
of quartzite, schist, and marble. Extensive Quaternary landsliding has
SL-/ STREAM-SEDIMENT SAMPLE LOCALITY e =
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We did not observe concentrations of ore minerals along any of the faults
or intrusive contacts, or within any units in the roadless area. Althougn
. carbonate rocks in the area are extensively intruded by mafic and intermediate
XY T.2N. plutonic rocks, we observed no significant concentration of skarn minerals.

N 34°12'30"" We observed no prominent veining or pervasive epithermal alteration.
=

4 CORRELATION OF MAP UNITS GEOCHEMISTRY
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A reconnaissance geochemical survey in the study area was conducted by
analyzing each of 22 samples for 32 elements in order to determine spatial
variations in stream-sediment chemistry that might reflect local concentra-

tions of ore minerals.
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Within the study area, five elements (As, Au, Bi, Cd, Sb) were not
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An association of elements (La, Nb, Sc, Sn, Th, Y) that tend to be

partitioned into the melt phase of a magma is tentatively correlated with the

A
{ presence of late-crystallizing allanite in some of the plutonic rocks of the
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> An aeromagnetic survey of the Sugarloaf Roadless Area (U.S. Geological
: 8 Survey, 1982) reveals a magnetic high of about 1,900 gammas located over mafic
L b PALEOZOIC plutonic rocks exposed on the south flank of Sugarlump. A gravity survey
sl o reveals a nearly coincident gravity high of about 14 milligals (Biehler and
g}; i 2 others, 1983; see also, Tang and Ponce, 1982). Magnetic susceptibility and
Sl > density measurements of samples of the mafic rocks have average values of 8
~eh Lj: PALEOZOIC emu (electromagnetic unit)/cm3 and 3.0 g/cm3, respectively. These values are
;E{ : &4? significantly greater than averages for the surrounding crystalline rocks of
R N AND (OR) about 1 emu/cm3 and 2.7 g/cm3, respectively. Thus, we conclude that the
Neg o) magnetic and gravity anomalies are caused by the mafic plutonic unit, rather
= 9] Pz p&q PRECAMBRIAN than an undiscovered ore deposit. The geophysical surveys provide no evidence
S g for ore deposits.
14 Unconf ormit
g i MINING DISTRICTS AND MINERALIZED AREAS
Early claims in the study area were related to the discovery of graphite
jPHECAMBHIAN in schist near the confluence of Cienaga Seca Creek and the Santa Ana River
L and in Green Canyon. Demand for crushed stone during the 1950's and 1960's
3189 - stimulated prospecting for carbonate rocks on the north flank of the Sugarloaf
X s Mountain ridge and near the confluence of Cienaga Seca Creek and the Santa Ana
‘(, )/ /”\ 3 W ) I River.
N\ A .
/,/ B N i = Uranium occurrences in the vicinity of the study area came under scrutiny
:\ ¥ in the 1950's; the first commercial shipment of uranium from the state of
S ." California came from the Thumbum mine 1 mi northeast of the roadless area in
| - DESCRIPTION OF MAP UNITS 1954 (Troxel and others, 1957). At this locality, radioactive elements from
Sm 1 12 ("‘/, L —\3 N L N VT NSO S {4y primary hydrotht.arfnal deposits in a pegmati'te dike in the Pr-ecambria.n gm.aiss
N 3 TN ) B2 Q)| s Ao~ ) v —REPYL NONSN -] aya YOUNGER ALLUVIAL DEPOSITS (QUATERNARY)~—U 1t 4 have been remobilized by ground-water solutions and have been redeposited in a
P Ry / Ay Vel i S 12 : N ILEZ == AN S = el Q nconsolidated sand, pebbly supergene uranium occurrence (Rohtert, 1981). Portland General Electric
Qg 9% - =G S e = e Nyt - 2 sand, and gravel in active washes Company and Great Lakes Chemical Corporation were actively exploring for
3‘( / % . uranium during the late 1970's. Gold and silver occur in trace amounts in
S0 ——— | ,!x = K OLDER ALLUVIAL DEP‘OS‘ITS .(QUATERNARY)__U“‘:ons"lidated or consolidated contact zones between carbonate rocks and monzodiorite at the Pashby-Strong
gg & p 5)‘.[7/7/\\#\ ;81 sand and gravel in dissected alluvial deposits prospect just outside the northern boundary of the roadless area.
WY { ¢ i
B ; 4 COLLUVIUM, TALUS, ANDSGRSE DEPOSLIS (QUATHRNARY) Approximately 340 lode claims have been recorded in or adjacent to the
study area; 13 placer claims for carbonate rocks also have been located.
Qls =) There are no patented claims or active mineral leases within the area.
LANDSLIDE DEPOSITS (QUATERNARY)—Chaotic deposits of broken rock; Descriptions of individual mines and prospects are presented in table 1.
typically contain monolithologic domains derived from crystalline
and sedimentary units that have been fragmented during downslope ASSESSMENT OF MINERAL RESOURCE POTENTIAL
34°10°00" 34°10°00"* movement. Includes deposits with geomorphic features that are
e R ( characteristic of landslides as well as other deposits where such Identified subeconomic nonmetallic mineral resources in the Sugarloaf
o \/ '\%y& S ‘ g s ; features are mu?ed or absent; nested landslides within larger Roadless Area consist of low-grade graphite ore and magnesian marble
,\S ,\ 1/\\} . = S y y ~ A AP WL/ =) [(X ) 2 ; = 2 AN ;Zﬁgoﬁsz 132‘1511‘135 i;e ?otlsgogn;.izgudes s;arpsiat the head gf (Campbell, 1983). About 270,000 tons of graphite resources and 1.7 billion
e \//(\\\\’/‘/l/ \/,\ ! N A = Sk (Y 2=ESasn s A A 12 (< Ce = RN i 3 3 ade GENEra 1§ “‘éh“ ed within the deposit. As mapped, tons of magnesian marble resources are identified inside the area. About
: T o — =% 17/} ( = ﬁ\}k— W B W (BN ¢ bl i = ¢ e s = < AN = S ) ) e = S may includel cepositstolder than Quaternary 70,000 tons of graphite and 0.5 billion tons of magnesian marble are nearby,
2] A N " Edwacds) ey Sosd, ) ==~ %J_—/’/ RN e Tsb SANDSTONE, CONGLOMERATE, AND BASALT (TERTIARY)--Sandstone is coarse- ol T i A i Mo s A
2o B, /. / L\t & N 80 grained, pebbly, and arkosic; conglomerate contains olasts of in table 1. In the schist, phyllite, and siltite unit within the roadless
w2 44 > 8 2 ! area, there is low potential for additional low-grade graphite resources. Any
quartzite, gneiss, and granitic rocks in an arkosic matrix; di i - is most likelv it tai hiit Ami 1
basalt, which occurs in layers within sandstone and conglomerate, UHC1BCOVE oecurnence 1s 198 1«ety '£O contaln grap i t) regolrces S et
is vesicular, olivine-bearing, and probably is both extrusive and in grade to that of the known occurrences. Because all magnesian mart?le in
intrusive the roadless area was used to calculate the magnesian marble resources in the
area, there is no potential for additional magnesian marble resources within
SPHENE-BIOTITE~HORNBLENDE MONZODIORITE AND QUARTZ DIORITE (MESOZOIC)—— the area, although additional resources are present outside the area.
{ o \ = z % == > ; 3 / R \\\ | ::(Smlzn:gf::i'tep ro::; lnz'onazlosgora;nictleuiei&;n‘;:::iif)i;c i:i::ﬁ;iﬁ?fgﬁlzz No uranium resources have been identified in the area, although 940,000
{ : \ Uz _\\ NS \ - M N - 77 ) / / ) \ i /). R . ) = = ¢ — N~ o e AN Streckeisen ’1973) Undeformed to sliphtly foliated tons of subeconomic uranium resources occur nearby, but outside the area.
YL~ - — \J — \ .1:\ . ) e s 5 { L ol / : f b - N : 5 : K > { 5 o = A -~ AW, /i * : e Undiscovered uranium occurrences may occur within the roadless area, but any
',:/ : /! / ) / = ) ; L ’ / N7 ‘ W\/ —\ \{ : ) = — \/:/_\\ BE, - _ \ : . 2 . ;' HORNBLENDE GABBRO AND DIORITE (MESOZOIC)--Dark-colored, sphene-— such occurrence is most likely to co.ntain uranium resources of similar or
- Ve Ur o . 74 (T e e S i, : X‘:‘é& M \ ) ‘ / 3 - s ) = S . €p 3, S S 5 B/ s = . bearing mafic rocks, locally contain biotite. Foliated to lower grade to that of the known deposit. We assign a low to moderate poten-
. = R N = - = - e = e e - = = ~ - : g 19 varying degrees tial for additional low-grade uranium resources in the Precambrian gneiss
116°52'30"" 116°50°00*" 116°45'00" within the roadless area. We found no evidence for energy mineral resources

CARBONATE ROCKS (PALEOZOIC)--Limestone, magnesian limestone, and other than uranium.
dolomite; commonly recrystallized to marble. TLocally contains
layers with solitary, ellipsoidal and pear-shaped fossils with

concentric laminae (stromatoporoids? or algal biscuits?)

Geology by R. E. Powell, J. C. Matti,
1 MILE B. F. Cox, 1981; R. E. Powell, J. C. Matti, 1982

Base from U.S. Geological Survey,

Moonridge 1970 Sand, gravel, and abundant stone other than magnesian marble occur in the
’

area, but deposits of similar and better quality, both developed and undevel-
oped, are available and accessible outside the area.
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SCHIST, PHYLLITE, AND SILTITE (PALEOZOIC AND (OR) PRECAMBRIAN)--
Pelitic schist and phyllite; light- and dark-colored siliceous

Concentrations of gold and silver at the Pashby-Strong prospect are so
siltite; graphitic schist and phyllite; rare fine-grained, light— low that no resource or evidence for resource potential is identified. Where
colored, crossbedded quartzite; mud cracks common in phyllite and gold and silver deposits are known to occur elsewhere in the Transverse
siltite Ranges, geologic and geochemical evidence for gold mineralization is much

P— QUARTZITE (PALEOZOIC AND (OR) PRECAMBRIAN)—-Lower part of unit is i;:orslfsg a:ge;nining more extensive than they are in the immediate vicinity of
medium- to coarse-grained, laminated light— and dark-gray, thin- y a

to thick-bedded, with rare, thin beds of schist, calc-silicate
rock, and pebble conglomerate; upper part of unit is fine~ to
medium~grained, white, 1light-gray, 1light-brown, and pink,
vitreous, with bedding commonly obscure
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APPROXIMATE MEAN NATIONAL GEODETIC VERTICAL DATUM OF 1929

DECLINATION, 1983
None of the elemental concentrations detected in stream sediments of the

study area indicate the presence of a metallic mineral deposit. Most of the
analyses fall within ranges that are reasonable for stream sediments derived
from nonmineralized igneous rocks, carbonate rocks, and sandstone. The maxi-

Table 1.--Mines and Prospects in the Sugarloaf Roadless Area and vicinity mum concentrations that were measured for all elements are low in comparison

[Underlined name indicates that the mine or prospect is outside the roadless area] . .. o ol pGen GNEISS (PRECAMBRIAN)——Unit consists of three interlayered subunits, to values that have been reported in stream-sediment studies for nearby areas
117°00'00 116°52' 30 116°45'00 116°37 30 not mapped separately herein: biotite—quartz—feldspar where mineral deposits are present.
T ey I metasedimentary(?) gneiss (oldest); granodioritic augen gneiss;
U P
%h;P ( Nameity) Summary Vorkings and production Assessment of deposit VALLEY 1501 N  GRANITE PEAK and granitic orthogneiss (youngest) No previously unknown mineral occurrence was located during this study.
The principal magnetic anomaly and a coincident gravity anomaly corre-
1 B and B prospect Lenses and pods in anatectic A large bulldozer excavation about Most of the original uranium deposit Bg,{‘i""'“ spond to a mafic plutonic unit with high magnetic susceptibility and density
(uraniuni pegmatite within Precarbrian 150 ft long ranges from 10 to 40 ft has been mined and stockpiled. Based \ relative to surrounding units, rather than to an undiscovered mineral deposit.
gneiss contain uranium wide and is up to 40 ft deep. on geologic s§milarities to the :
minerals along the pegmatite Approximately 20 tons of pegmatite Thumbum deposit, undiscovered B (V) ND A RY oF REFERENCES CITED
contacts with a mafic dike. gvemgingtﬂ.ﬁ t(l) g.7 pt:;centt resources may exist in p:tilnnr{hor B:é‘é:,‘mgpmo pig Bear City SU G ARLOAF CONTACT—Dashisd ‘Wisrs displaces sswnslope by Lardslids
is stockpiled on the site supergene occurrences within the 3B M ig Bear : i —_—— — y ng p
(&Jggne and Reeves, 1957, p. 1). Three Precambrian gneiss that crops out ROADLE SS AREA Biehler, Shawn, Tang, R. W., Ponce, D. A., and Oliver, H. W., 1983,
diamond-drill holes have been drilled. extensively near the prospect. ® U Preliminary Bouguer gravity map of California, San Bernardino sheet:
A low uranium resource potential : (OS]BG) = e =... FAULT--Dashed where displaced downslope by landsliding; U.S. Geological Survey Open-File Report 83-96, scale 1:250,000.
is identified on the property. Big Bear Lake ﬂ =D dotted where concealed. Arrows and U, D (up, down) Cameron, C. S., 1982, Stratigraphy and significance of the Upper Precambrian
. . . . ¥ . i indicate relative movement on high-angle faults; Big Bear Group: in Cooper, J. D., compiler, Geology of selected areas in

2 Pashby-Strong Heavily oxidized tactite (skarn) A bulldozer cut is 10 ft wide The deposit is poorly exposed. Three ) ' T A :
rospect zone occurs between a Mesozoic 25 ft long, and 6 ft deep. chip samples of altered rock sawteeth indicate upper plate of faults at low angle the San Bernardino Mountains, western Mojave Desert, and southern Great
Egold, silver) quartz diorite intrusion and More than 50 ft of backhoe trenches each show trace gold. Three grab AR to bedding Basin, California, Guidebook and volume for Field Trip Number 9, 78th

Paleozoic carbonate rocks. are up to 6 ft deep. sarples each contain trace gold ~ . MOUNTAIN A Annual Meeting of the Cordilleran Section, Geological Society of America,

Exposed contact zone about 5 ft and one contains 0.16 oz silver per # - p. 5-20.

wide originally contained ton. No resource or resource ( (p€gn) SOURgE ols":g POR MGROLFTEOLOGIC DOMAIN--In = lendslide Campbell, H. W., 1983, Mineral investigation of Sugarloaf RARE II Area (No.

massive pagnetites potential is identified. Ane /N - Rwer B 5186), San Bernardino County, California: U.S. Bureau of Mines Open-File
& g 2 . . . e . - Report MLA 9-83, 18 p. with map.

3 Princes Graphite "Amorphous" graphite ocecurs in Seven bulldozer trenches, four adits An estimated 130,000 tons of = - p— ’ 2 = ,
prospect?r Precambrian gndp(or) Paleozoic (three caved), and numerous pits. indicated and 106,000 tons of =7 09° Sect c”ee,f\ DIRECTION OF MOVEMENT OF LANDSLIDE DEPOSIT--Documented Dibblee, T. W., Jr., 1964, Geologic map of tne. San Go_r‘gonlo Mountain
("amorphous" carbonaceous metasedimentary The accessible adit has 90 ft of inferred subeconamie "amorphous" 3 (ol or inferred quadrangle, San Bernardino and Riverside Counties, California: U. S.
graphite) rocks. Graphitic rocks crop out workings. graphite resources averaging T, . Geological Survey Miscellaneous Geologic Investigations Map I-431, scale

discontinuously for about 7 percent fixed carbon of which : ~. T 1:62,500.

1{'42%0 ft along both sides 100,00(f) 1_:0?5 ogdmﬁtx)cated and 63,000 " o APPROXIMATE BOUNDARY OF ROADLESS AREA Rohtert, W. R., 1981, Paragenesis of the Thumbum uranium deposit, San

ot (Green Canyon. ;::siﬁsi:lg ﬁ;; ro:dlzzgng:eng Fesoupces Bernardino Mountains, California: University of Colecrado Boulder, Ph.D.
’ BOUNDARY OF MAPPED AREA thesis, 149 p.

4 Green (fanyon Massive Paleozoic carbonate rocks A quarry with a face 250 ft long An estimated 1.2 million tons of Sadler, P. M., 1982, Geologic map of the Moonridge quadrangle, California:
quarry” crop out on the property and over and 70 ft high has two benches. indgcated and 1.7 billion tons California Division of Mines and Geology, San Francisco, scale 1:24,000.
(magnesian marble) n'lz;e d‘tegz:s\lt :gn:;s(t): g?]:ecg?‘tmiand. gr:;ﬁhl’stxrsms:ngg gzgf;gg ::séﬂfizgegr?ﬂ:%znt?l??cl):dless P Streckeisen, A. L., 1973, Plutonic rocks: classification and nomenclature

grained erystalline, magnesian 1960-61 (Dibblee, 1964). area. An additional 500 million tons i { "~ MOUNTAIN & o STUDIES RELATED TO WILDERNESS recommended by the IUGS Subcommission on the Systematics of Igneous
marble cut by scattered dioritic of inferred resources are outside the —M\I/ ok _/‘/ 4!(’;).' CALIF Rocks: Geotimes, v. 18, no. 10, p. 26-30.
dikes. area. Carposition of estimated i —éféél(\' o - °"$,\'°9'4r The Wilderness Act (Public Law 85-577, September 3, 1964) and related Tang, R. W., and Ponce, D. A., 1982, Principal facts, accuracies, sources, and
resources is 36 percent CaO, 11 \LC‘\ 5 PO 3 acts require the U. S. Geological Survey and the U. S. Bureau of Mines to base station descriptions for 4915 gravity stations on the San Bernardino
?er9§':‘;nwgg' Srgz:;:egt losi g" Ny on Yer survey certain areas on Federal lands to determine their mineral resource 1° x 2° quadrangle, California: U.S. Geological Survey Report No. GD 82-
;E?::erlxt }’,ezoge o le;(s)zl’:ha;l 1 | R Area of mep potential. Results must be made available to the public and be submitted to 004, 99 p., available from U.S. Department of Commerce, National
percent A12°3: K50, and Py0s. the President and the Congress. This report presents the results of a mineral Technical Information Service, Springfield, VA 22161, NTIS-PB-200312.
. resource potential survey of the Sugarloaf Roadless Area (05186) in the San Troxel, B. W., Stinson, M. C., and Chesterman, C. W., 1957, Uranium, in
? A : . . ? I| MILES Bernardino National Forest, San Bernardino County, California. The Sugarloaf Jenkins, 0. P., director, Mineral Commodities of California: California
5 Thumbum mine Hydrothermal uranium deposits Five large bulldozer trenches, ten drill An estimated 32260030tons ot‘f Roadless Area was classified as a further planning area during the Second Division of Mines Bulletin 176, p. 669-687.
‘(—.)_ . - - . . & . . . . A a .
uranium :re a:iﬁn?:egr\:é;%??::e;gss %gioiv;gtg;e;stgg:dz; ﬁ:inifx‘:\e;?i pits ;:g;::;gdsnuggcona;ge u:g:si:u?‘ INDEX MAP SHOWING LOCATION OF THE SUGARLOAF ROADLESS AREA, Roadless Area Review and Evaluation (RARE II) by the U. S. Forest Service, U.S. Bureau of Mines and U.S. Geological Survey, 1980, Principles of a
[ﬁegxalnh_ £ ori 5 o= 0.3 ing 0.01 January 1979. resource/reserve classification for minerals: U.S. Geological Survey
ching of primary hydrothermal averaging 0.2 percent U308 have resources averaging 0.
deposits by ground-water been produced. percent UyOg. SAN BERNARDINO COUNTY, CALIF. Circular 831, 5 p.
solutions has formed low-grade SUMMARY U.S. Geological Survey, 1982, Aeromagnetic map of the Bighorn area,
supergene deposits. California: U.S. Geological Survey Open-File Report 82-664, scale
. 1 ) i B i - i i Geologic, geochemical, and geophysical investigations and a survey of 1:62,500.
6 'Durstythg Small tt."t’d'?i g:egme'.:;:lc " Siellidiseovery Dits fﬁ;‘é;gf ﬁzﬂnge?géggioﬂﬁéopgve mines and prospects indicate that the Sugarloaf Roadless Area contains sub- Vaughan, F. E., 1922, Geology of San Bernardino Mountains, north of San
l():::.g?an) !l)eog:;l; zht;w ancmalo:xs le%elés second) we%e obtained on the prospect. economic graphite and magnesian marble resources . Parts of the area have a Gorgonio Pass: University of California, Department of Geological
of radioaetivity. One grab sample of pegmatite material low potential for the occurrence of additional graphite deposits, but there is Sciences Bulletin, v. 13, p. 319-411.

contains 0.02 percept e'mo? and QUARTZ QUARTZ no potential for additional magnesian marble resources within the roadless Warne, J. D., and Reeves, R. G., 1957, Report of examination of field team,
0:0(_)3 pgrgent eUs0g°. Geologic yi area. Sand, gravel, and construction stone other than carbonate rocks are Rocky Point claim, San Bernardino County, California: Defense Minerals
Slmllar!tles to the Thumbum and.B and found in the study area, but similar or better quality materials are abundant Administration Report 4602, 7 p.
ngpo51ts 3ugges§ a low potentlalut"or GRAN'TE and more accessible outside the area. The roadless area has no identified 5
ggi:::;vle(;gg ;:gl;l;:‘l:tresources on the | energy mineral resources, but parts of the area have a low to moderate poten-

e e = tial for low-grade uranium resources. There are no identified metallic

i St. Francis Precambrian and (or) Palepzoic Three bulldozer cuts and one pit An estimated 10,000 tons of indicated E resources within the area, and there is no evidence of a potential for the
Graphite upper carbonaceous metasedimentary rocks expose graphite-bearing rock. and 30,000 tons of inferred o= occurrence of such resources. No previously unknown mineral occurrence was
prospect oceur as elongate pendants subeconamic "amorpho;l;" graphite = located during this study.

("amorphous™ within Mesozoic quartz diorite. resources averaging percent ~
graphite) fixed carbon. §
1 " 5 i

8 Sugarloaf Mountain Small pendant of Paleozoic massive Small discovery pit on northwgst‘side An estimated 3.3 million tons of ReSOl:lrce-j-a concentration of naturally occurring solid, liquid, or gaseous
prospect magnesian marble in Mesozoic of marble pendent. The deposit is indicated and 30 million tons of QUARTZ QUARTZ material in or on the Earth's crust in such form and amount that economic
(magnesian quartz diorite crops out over extensive but undeveloped. inferred resources averaging extraction of a commodity from the concentration is currently or potentially
marble) approximately 20 acres. fg Pe"!e": (Sfag; 1; Pel‘ce": ';2063 SYENITE MONZONITE 5 feasible (U.S. Bureau of Mines and U.S. Geological Survey, 1980). Defined in

2o (e S e (e e ) ] this broad fashion, a resource may include material (reserves) that can be
1 percent loss on ignition, ahd ALKALI SYENITE MONZONITE _ \MONZODIORITE \ooRite . 4 el ieomipn) et &
less than 1 percent AlyOy, Kq0, F P PLAGIOCLASE developed profitably under current market conditions or it may contain only
and P,05. ELDSPAR 90 65 35 10 material (marginal reserves, subeconomic resources) that requires more
favorable market conditions or more advanced technological capability to be ;
9 St. Francis Precambrian and (or) Paleozic Sixteen bulldozer cuts and four pits. An estimated 15,000 tons of indicated developed profitably. Explanato amphlet accompanies ma;
y D! Iy p pa p

Graphite lower

carbonaceous metasedimentary rocks

and 56,000 tons of inferred sub-

Classification of plutonic rock types

prospeet occur in an elongate zone of econamic "amorphgus" graphite e g 1
("amor phous" pendants surrounded by Mesozoic resources averaging 11 percent (ll'lOdIerd from Str“kelsen, |9 3)
graphite) quartz diorite. fixed carbon.

1 part of the property is outside the roadless boundery.

Ze'lhoz and eUsOg refer to radiametrically determined equivalent weight percent of the oxide.

MINERAL RESOURCE POTENTIAL MAP OF THE SUGARLOAF ROADLESS AREA, SAN BERNARDINO COUNTY, CALIFORNIA
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