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Acknowledgement and Disclaimer 
The information in this paper is taken largely from published sources.  I have reproduced this material 
and present it pretty much as I found it, not trying to harmonize discrepancies in mine or geologic 
descriptions. I have changed verb tenses for readability and have used some paraphrase. I have 
expanded abbreviations or special characters with full text (e.g. feet instead of ft., inches instead of “) 
Italics indicate quotations. Authors of the original information are indicated at the end of each 
paragraph. Paragraphs without a citation are my own material. The maps in this report have been 
compiled and rectified from digital and paper copies of original sources that were made at different 
scales and in different geographic projections. Therefore, many of the maps had to be adjusted or 
stretched. They do not fit perfectly. Most are accurate to within 100 feet, but reproduction and 
projection errors can be as much as 300 feet for some maps. PLSS means Public Land Survey System. 
That survey data was obtained from the U.S. Bureau of Land Management website. 
 
MRDS, 2011, Mineral Resources Data System, U.S. Geological Survey, https://mrdata.usgs.gov/mrds/. 
This database relies on records that, in many cases, are inaccurate or imprecise. For example, if a report 
describes a mine as being in “Section 9”, with no other information, MRDS plots the mine location in the 
center of the section. If a mine is reported in “SW ¼” of a section, MRDS plots the mine in the center of 
that SW quarter-section. Where I could confidently adjust an MRDS location of a mineral deposit to 
features identifiable in aerial photographs or topographic maps, I did so. 
 
Help me make this report better. If you have any photographs, memories or reports for this mine, please 
send them to me so I can incorporate in this paper. 
 

Avenza. pdf 
All the maps in this report are available as georectified .pdf files. These can be read in the field (without 
cell phone tower reception) on your smart phone with the Avenza.pdf app. It is downloadable at  
https://www.avenza.com/avenza-maps/  This application takes my maps and puts a dot on your cell 
phone or tablet screen to show you where you are as you explore the areas covered by my maps. The 
free version only lets you load 3 maps a at time. Georectified maps can be obtained from me by request. 
 
PREVIOUS NAMES 
Lavic Mountain, Manganese 1-10; Garringer; Root, No. 10 Lee Yim Deposit 
 
NOTE: Magnesite is MnCO3 (magnesium carbonate). The magnesium (Mn) oxide ore mineral is 
psilomelane. Psilomelane is a group name for hard black manganese oxides including hollandite and 
romanechite. Psilomelane consists of hydrous manganese oxide with variable amounts of barium and 
potassium. 
  

https://mrdata.usgs.gov/mrds/
https://www.avenza.com/avenza-maps/
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LOCATION (MRDS, 2011) 
8N 7E Sec. 27 SBM 34.76057999980 -116.22807000100 
8N 7E Sec. 27 SBM 34.76082000040 -116.22945000000 
 
I. D. Garringer et al., of Daggett, Cal., own a deposit of manganese in the Lava Mountains 5 miles by 
road northwest of Ludlow. (Cloudman and others, 1919, p. 822). 
 
Lavic Mountain Deposit. Seven claims are embraced in this property, which is located five miles by road 
northwest of Ludlow. The claims are, however, within two miles of the Tonopah & Tidewater tracks. The 
Lavic Mountains, in which they are situated, are a typical low mountain range of the desert country 
(Bradey, 1918, p. 62). 
 
Lavic Mountain Deposits. These deposits are situated 5 miles northwest of Ludlow in the Lavic Mountains 
(Tucker, 1921, p. 354-355; Tucker, 1930, p. 265; Tucker and Sampson, 1931, p. 337). 
 
The Root Mine, 5 miles northwest of Ludlow (Hewett and others, 1936, p. 86). 
 
Lavic Mountain Manganese Mine (Garinger Mine). It comprises 10 claims situated on the southeast 
slope of the Cady Mountains, in sees. 22 and 23, T. 8 N., R. 7 E., S. B., 7 miles northwest of Ludlow, 3i 
miles north of Argos, a station on the Santa Fe Railroad; elevation 2900 feet. (Tucker and Sampson, 
1943, p. 133). 
 
Sections 22 and 23, T. 8 N., R. 7 E., S.B.M., about 5 airline miles northwest of Ludlow, on a spur 
extending southeastward from the Cady Mountains. (Wright and others, 1953, Manganese Table, No. 
284, p. 89 and p. 115). 
 
No. 10. Lee Yim Deposit (Garringer, Lavic Mountain, Manganese 1-10). (Report of Ivan F. Wilson, March 
28,1943.) The Lee Yim deposit is 5 miles northwest of Ludlow in T. 8 N., R. 7 E. It is reached by proceeding 
along the highway west of Ludlow for 0.5 mile, then turning northwest along a dirt road for 4.4 miles. 
The mine lies 0.3 mile east of the end of the road up a steep slope (Trask, 1950, p. 195). 
 
The Lavic Mountain Mine, also known as the Lee Lim, Garringer, Manganese 1-10 or Root mines, is 
located at the top of the ridge in sections 22 and 23, T. 8 N., R. 7 E., about 5 miles northwest of Ludlow. It 
is reached by taking the Broadwell Lake–Crucero road north from Ludlow and then following the pole line 
road 4 miles west to the base of the mountains. A road originally led from the mouth of the canyon to 
the ridge top but it has been washed out in numerous places (Adams, 2015, p. 208). 
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OWNERSHIP 
The owners of this property are Alf Seymour, T. D. Garringer and L. V. Root, all of Daggett (Bradey, 1918, 
p. 62). 
 
I. D. Garringer et al., of Daggett, Cal., own a deposit of manganese in the Lava Mountains 5 miles by 
road northwest of Ludlow. Owners expect to mine the deposit in the near future (Cloudman and others, 
1919, p. 822). 
 
Owners, Seymour Al and I. D. Garinger, and L. N. Root of Daggett, California (Tucker, 1921, p. 355; 
Tucker, 1930, p. 265; Tucker and Sampson, 1931, p. 337). 
 
L.W. Yim, A.M. Rabe owners, J.M. Elmer and Walter W. Johnson, lessees (Trask, 1943, p. 161). 
 
Owners are Lee W. Yim and A. N. Rabe of Ludlow, California. The property is under lease and option to 
Red Hill Gold Dredging Company, Walter Johnson, president, Charles L. Schifferle, secretary, and J. M. 
Elmer, manager, 311 California Street, San Francisco. In 1917, the property was owned by I. D. Garinger, 
Daggett, California, and L. G. Root, Needles, California (Tucker and Sampson, 1943, p. 132). 
 
Ten claims have been located, called Manganese Nos. 1 to 10. They are owned by A. N. Rabe and L. W. 
Yim. The mine was leased March 10, 1942, to J. M. Elmer and Walter W. Johnson of the Gold Hill 
Dredging Company, San Francisco. During World War I -this mine was known as the Garringer mine. It 
has also been known as the Lavic Mountain deposit (Trask, 1950. P. 195). 
 
Lee W. Yim, Box 77, Amboy , California owns 10 claims(Wright and others, 1953, Manganese Table, No. 
284, p. 89). 
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GEOLOGY 
A series of parallel veins of manganese ore outcrop in this range, striking N. 60° W. and cutting a rhyolite 
breccia. The outcrops are strong and may be followed for a distance of a mile in length On the northwest 
end of the claims there is an open cut three feet deep on a fracture striking N. 60° W., exposing two and 
one-half feet of ore. Elevation 2900 ft. Fifty feet southeast of this open cut is a second one showing three 
feet of pyrolusite. ore. On the southeast end of the claims, there -are two open cuts on the same veins as 
the above which show five feet of ore, the manganese, however, being intermixed with a brecciated 
material which makes it run higher in silica. Three hundred feet east of this vein there is another vein 
striking N. 60° W., upon which a number of prospect holes show from 12 inches to one and one-half feet 
of ore. About fifty tons of ore have been extracted from these open cuts but it evidently. runs high in 
silica (Bradey, 1918, p. 62). 
 
The ore is said to average 40% manganese. (Cloudman and others, 1919, p. 822). 
 
Manganese oxides occur along a series of parallel fractures in a rhyolite breccia. The outcrops can be 
traced for a distance of one mile. The veins strike N. 60° W. with dip of 60° southwest. The veins have 
widths 12 inches to 3 feet. Ore is psilomelane.  Ore carries high silica content. Idle (Tucker, 1921, p. 355; 
Tucker, 1930, p. 265; Tucker and Sampson, 1931, p. 338). 
 
The Root deposit on a shear zone in Tertiary volcanic rocks. (Hewett and others, 1936, p. 86). 
 
Fissures in rhyolite (Trask and others, 1943, p. 161) 
 
Three manganese-ore outcrops occur on the claims on top of ridge in a belt some 200 feet in width and 
about 1500 feet in length. The main or west outcrop strikes east, dips 75° N., is 2 to 15 feet wide. The ore 
occurs against a hard red rhyolite agglomerate, along the southwest slope of the ridge. The ore is 
psilomelane and pyrolusite, with a gangue of silica, calcite, and unaltered fragments of rhyolite. Average 
sample of ore along outcrops is reported to carry manganese 32.6 percent, iron 1.2 percent, silica 18.0 
percent. Total possible tonnage of ore carrying 25 percent grade is estimated to be 10,000 tons. (Tucker 
and Sampson, 1943, p. 132). 
 
The deposit consists of three brecciated zones 250 feet apart along fissures cemented, impregnated, and 
partly replaced by manganese oxide. The ore is accompanied by calcite, jasper, and hematite. In the 
shaft very little manganese oxide occurs below a depth of 20 feet. Hematite and calcite persist to the 
bottom of the shaft, however. In two or three of the open cuts, oxide appears to give way to hematite at 
a shallow depth as little as 5 feet below the surface. The fissures occur in rhyolite and rhyolite breccia. 
The rock is brownish gray when fresh, but weathers reddish. Shiny films of hematite appear along many 
joints. The rhyolite contains a few small phenocrysts, in an aphanitic groundmass. The rhyolite has a 
general northwest strike, and gentle dip to the southwest (Trask, 1950, pp. 195-196). 
 
Several fissures occur on the property, of which at least three contain manganese oxide. The principal 
fissure may be traced· for 2,300 feet. Manganese oxide occurs at intervals over only a small part of this 
distance, however. This fissure has an average strike of N. 65° W., and a dip of 70° NE. Toward the 
northwest end it is offset and splits into en-echelon branches. At the extreme northwest end the fault is 
overturned and dips 70° SW. The dip passes through' the vertical 'about 400 feet southeast of the shaft. 
The fissures are marked by smooth footwalls, which in many places stand up as scarps several feet high, 
all facing northeast. They possess smooth, polished surfaces, on which are seen narrow seams of calcite 
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and jasper. The fissures are accompanied by brecciated zones commonly 1 foot to 10 feet wide. In places 
narrower zones of breccia extend at an· angle into the wall rock. Some of the cemented brecciated zones 
appear to be more resistant than the surrounding wall rock and stand up in a manner resembling dikes 
(Trask, 1950, p. 196). 
 
Manganese oxide occurs at various places along the fissure zones. Zones cemented by manganese oxide 
ordinarily have a width of 2 to 3· feet and a length of. 30 to 100 feet. At one place northwest of the shaft, 
manganese oxide veinlets are scattered through a brecciated zone 20 feet thick. The manganese oxide is 
partly hard botryoidal psilomelane, and partly soft black oxide. In places concentric bands of hard oxide 
alternate with bands of a softer gray fibrous mineral. The impurities include veinlets of later white 
calcite, hematite, a little chalcedony, and numerous rock fragments. The average grade of most of the 
ore zones is 25 or 30 percent manganese. It is thought that sorting of a product containing over 35 
percent manganese would be very difficult (Trask, 1950, p. 196). 
.  
Assays made by the U. S. Bureau of Mines are as follows: 
 

 
Figure 1. Data from Trask, 1950, p. 196. 

Lee Yim Deposit. (By R. R. Morse, September 22,1918, quoted by Trask, 1950.) The main ore body in the 
Lee Yim deposit rests in sharp contact against hard red rhyolite agglomerate along the southwest. The 
pyroclastic nature of this "footwall" is sometimes· slightly obscured on the immediate fault face by a 
polished mirror of brick-red iron oxide. Commencing at the southernmost pit, where the contact of the. 
ore body has been well exposed, this agglomerate footwall extends N. 80° E. for a distance of about 800 
feet, weathering out prominently above the bench level. It then turns abruptly west and is easily 
traceable for an additional 700 feet, beyond which the region was not examined. Throughout this 
distance the hard footwall dips 75° NE. The manganese oxide ore which rests against it, ranges in width 
between 2 and 15 feet (Trask, 1950, p. 196).  
 
 About midway along this zone, a second and parallel belt of oxide ore crops out about 200 feet 
southwest. Dense, dark-red platy rhyolite lies between. This ore likewise occurs within rhyolite 
agglomerate, the hard-polished footwall of agglomerate dipping steeply northeast. The ore body is 
traceable at the surface for a distance of 400 feet, its outcrops ranging in width from 1 foot to 4 feet 
(Trask, 1950, p. 196-197). 
 
In this same locality and for 75 feet northeast of the main ore zone, a third and similar outcrop of ore 
occurs. This zone, however, is irregular and is not traceable at the surface. Farther northeastward from 
the ore-bearing agglomerate, and forming the top of the scarp, a red-weathering, greenish-gray rhyolite 
flow crops out. (Trask, 1950, p. 197). 
 
Except for a narrow seam along the polished fault face of the agglomerate forming the "footwall" of the 
main ore zone, the ore is everywhere characterized by an agglomeratic texture; sharply angular 
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fragments of rhyolite occurring within and adjacent to, masses of psilomelane, which in places serve as 
an apparent matrix and in other places appear as sharply angular fragments. Locally along the footwall, 
the ore is massive or faintly banded, or carries veins of coarser calcite up to half an inch in width. 
Irregularly shaped, barren or nearly barren "horses" of rhyolite agglomerate, and bunches of 
manganiferous calcite with a few bands or stringers rich in red iron oxide, occur in the ore. The 
agglomerate of the hanging wall is not so firmly indurated as that of the footwall. Distinction between 
low-grade ore and barren agglomerate of this transition is rather abrupt (Trask, 1950, p. 198). 
 
As noted by Wilson and Morse, manganese-bearing brecciated zones, within a belt about 250 feet wide, 
occur along three fissures in rhyolite and rhyolite breccia. The longest fissure can be traced for a length 
of 2300 feet. The fissures have an average strike of N. 65 ° W., dip 70 ° N., and have a smooth, distinct 
footwall and a gradational banging wall. The brecciated, manganese-bearing zones occur 
discontinuously along the fissures. One zone is 20 feet in maximum width, but ordinarily they are 2 to 3 
feet wide and 30 to 100 feet long. The manganese oxides, partly botryoidal psilomelane, partly soft, 
black oxide, occur as a cement in the breccia. Calcite, jasper and hematite are associated minerals. In 
some places the ore is reported to grade into hematite at a shallow depth. The average grade of most of 
the manganese-bearing material is 25 to 30 percent mangnese, but the silica content is high. (Wright 
and others, 1953, Manganese Table, No. 284, p. 89 and 115.). 
 
MINERALOGY AND PETROLOGY 
The rhyolite agglomerate" because of its superior resistance, to weathering" its peculiar texture and 
bright color, and its association with the ore bodies, is the most prominent member of the bedrock series. 
It consists of unsorted coarse and fine fragments of fine-grained brownish-gray porphyritic rhyolite 
embedded in a dense brick-red matrix made up, of smaller fragments of rhyolite~ quartz, and feldspar, 
through which a fine red dust of iron oxide is uniformly distributed. The fragments range in size from 
microscopic particles to 1.5 inches in diameter, sizes of 0.5 to 1-inch predominating. Boundaries of these 
fragments with the dense matrix are everywhe.re clear cut; their edges are sharply angular. (Trask, 1950, 
p. 197). 
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These coarser fragments consist entirely of rhyolite in which small phenocrysts of orthoclase are sparsely 
distributed in a fine-grained crystalline groundmass of alkali feldspars and quartz, glass being entirely 
lacking. The phenocrysts are 1 millimeter or less in diameter. Minute tabular feldspars with indices of 
refraction below 1.530 predominate in the groundmass in which also occur scattered grains of 
magnetite, arid a minor amount of quartz. Scattered here and there, probably as original inclusions of 
the ferromagnesian minerals now partly or completely destroyed, occur small, terminated prisms of 
apatite and an infrequent, highly birefringent needle perhaps representing zircon, but too minute for 
recognition. An irregular shred of pale greenish ferromagnesian mineral showing characteristic cleavage 
angles of amphibole suggests a remnant of hornblende. Numerous dark, largely isotropic patches 
strongly suggest resorption of original ferromagnesian minerals. Many of these [patches] exhibit partial 
prismatic or tabular outlines and consist largely of fine magnetite, within which are remnants of highly 
birefringent cores, with the fine magnetite and considerable secondary red hematite dust trailing out in a 
manner suggesting flowage of the groundmass. These are believed to result from the magmatic 
resorption of primary hornblende, and perhaps in part biotite. In the groundmass, quartz is not 
recognizable in great abundance, the texture approaching orthophyric (Trask, 1950, p. 197). 
 
 

 

 
 
The dense red matrix in which these rhyolite fragments are embedded owes its color to an abundance of 
fine red iron oxide dust. After removal of much of this hematite by leaching, the matrix is seen to consist 
of rock fragments and of finally comminuted dust of rhyolite, quartz, and orthoclase, all showing ragged 
edges. The smallest particles are so fine that they are scarcely resolvable by the microscope. The rock is 
thus seen to be pyroclastic, consisting of rhyolitic tuff and fragments of lava of the same character, and 
may be termed rhyolite agglomerate (Trask, 1950, p. 197). 
 
A second rock type is platy red rhyolite, which crops out between the main ore zone and the adjacent 
zone to the southwest. Scattered equant or slightly tabular phenocrysts of orthoclase and a few crystals 
of sodic plagioclase showing simple twinning, occur in a dense microcrystalline groundmass carrying a 
large amount of red iron oxide. This rock evidently represents a thin rhyolite flow. (Trask, 1950, p. 197-
198). 
 



8 

A third type is greenish-gray rhyolite. The light-colored rhyolite occurring northeast of the ore-bearing 
agglomerate exhibits scattered phenocrysts of orthoclase and oligoclase with the usual types of twinning 
in it light colored microcrystalline groundmass. Under the microscope, flowage is indicated by the rough 
parallelism' of the small laths of oligoclase and shorter tabular orthoclase, as well as by a tendency to 
orientation of the longer phenocrysts. In addition to 'the phenocrysts visible in the hand specimen are 
many phenocrysts showing micrographic intergrowths of quartz and orthoclase, as well as microperthitic 
intergrowths of the feldspars. The larger feldspar phenocrysts are frequently zoned. Embayed quartz 
boundaries and partly or completely destroyed hornblende prisms indicate magmatic resorption. Other 
areas of alteration products suggest resorbed biotite. These indications of original ferromagnesian 
minerals are of more frequent occurrence in this rock than in the two types of rhyolite above described. 
(Trask, 1950, p. 198). 
 
 

 

 
The manganese of the ore bodies of these claims.is in the form of psilomelane with a minor amount of 
pyrolusite. Calcite, silica, chiefly in the chalcedonic form, and varying amounts of unaltered rhyolite 
fragments, constitute the gangue. A sample representing the average character of the ore gave the 
following analysis: manganese, 32.6 percent; ferric oxide, 1.2 percent; total insolubles, 28 percent. 
(Trask, 1950, p. 198). 
 
The insolubles include a small amount of chalcedony and, an abundance of small rhyolite fragments with 
which the ore minerals are closely intermixed. Calcite is present in numerous small veinlets cutting the 
ore minerals. Larger patches of calcite have grown about the other constituents; so a single cleavage 
face frequently shows included areas of ore minerals and rhyolite fragments. It is probable that ore of 
higher manganese content than that of the above analysis could not be economically recovered by 
ordinary methods of hand sorting. (Trask, 1950, p. 198). 
 
A polished surface' of the ore having the characteristic agglomeratic  texture shows sharply bounded 
fragments of brown rhyolite embedded in and adjacent to areas of steel-blue psilomelane, also bounded 
by sharp and frequently angular borders, and a few patches of fibrous pyrolusite. Where these abrupt 
borders are lacking, the psilomelane serves as. a matrix. Pyrolusite occurs as shining radiating fibers in 
numerous small spots, commonly giving the enclosing psilomelane an oolitic or spherulitic appearance. 
Dull brownish-black powder fills the interspaces between the fibers in a manner suggesting that the 
fibrous pyrolusite alters to the powder. In many of these spots nearly ~ll the material is now powder, 
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whereas in others, closely packed radiating or stellate fibers occupy most of the area. (Trask, 1950, p. 
198-199). 
 
In many specimens, a central spherule of fibers and powder of the pyrolusite is surrounded by wavy 
banded rims of steel-blue psilomelane; or by alternating botryoidal psilomelane and very thin partings of 
the dull powder, passing outward into a broad area of massive psilomelane, which is sometimes bounded 
by an outer rim of calcite. These calcite halos are generally connected with one or more of the numerous 
minute veinlets· of calcite which cut the ore at random. Within the inner wavy bands of psilomelane 
small bunches of pyrolusite fibers may be seen standing at right angles to the banding. On a polished 
surface of the ore the soft powder largely drops out, leaving the psilomelane with a notable pitted 
surface. (Trask, 1950, p. 199). 
 

 

 
In many specimens an angular area of massive bright psilomelane contains a small, more or less central 
kernel, of unaltered rhyolite. Careful search -fails to reveal embayment of edges or transitional borders 
of partly replaced rhyolite. On the contrary, the edges of the included fragments are everywhere sharp. 
In specimens of ore close to the stringer along the footwall is an occasional small irregular patch of hard 
reddish-brown jasper. In the thin section no manganese minerals other than the oxides mentioned above 
are evident. (Trask, 1950, p. 199). 
 
ORE SOLUTIONS 
It is evident that a passageway for the solutions depositing manganese minerals has been afforded along 
the fault· cutting the rhyolite agglomerate. The massive ore of the stringer along this hard wall is 
evidently of vein origin. It would appear that the now softer rock of the hanging-wall side of this fracture 
was of sufficient permeability to favor a somewhat limited circulation, resulting in the deposition first of 
manganese minerals, and later of calcite, within the ashy matrix of the agglomerate. To what extent the 
extremely fine interspacial filling of rhyolitic ash may have been replaced by material from such solutions 
is not now determinable. It is certain that in many places in the ore, psilomelane is now the chief 
cementing material, but no definite evidence of the replacement of fragments was observed.  
(Trask, 1950, p. 199). 
 
Clues as to the nature of the original manganese mineral deposited are lacking. The oxides present no 
common features that might be interpreted as inherited structures. One possible exception may be 
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noted, consisting of a small isolated cavity now partly filled with psilomelane, in which may be seen a 
faintly reticulated structure and parallel parting resembling what in certain other deposits of the state 
appears to be oxidation of bladed rhodonite to a siliceous oxide ore. The frequent sharp outlines of areas 
of massive psilomelane in this ore are partly, if not wholly, due to the intersection of calcite veinlets, 
more or less darkened by admixed manganese oxide powder. (Trask, 1950, p. 199). 
 
 

 

 
 
One somewhat different occurrence of psilomelane on the Lee Yim claims should be mentioned for the 
sake of completeness, though no commercial value is attached to it. This consists of shallow joint or 
fissure fillings, composed of small angular rock fragments and a few pieces of hard psilomelane 
embedded in a compact reddish or yellowish-brown matrix of calcium carbonate. This matrix dissolves 
readily in cold hydrochloric acid leaving suspended a great quantity_ of fine particles of red hematite and 
an unattached residue of fragments of psilomelane and rhyolite, a few small shreds of bleached mica,. 
and many travel-worn grains of quartz evidently of detrital origin. The veinlets often have thin outer 
selvedges and inner bands of massive psilomelane, 1-inch to 2-inches in thickness. The fillings as a whole 
are seldom over 6 inches thick. They are vertical, or nearly so, and may be traced 50 to 75 feet, cutting 
the ore zones nearly at right angles (Trask, 1950, p. 199-200). 
 
The ore of these deposits is of a uniformly low grade. The past shipment of carefully sorted ore averaged 
only 38 percent manganese. It is .doubtful that a product of better than 30 percent manganese can be 
profitably recovered by ordinary methods. Owing to the nature of the impurities the ore would seem 
better adapted to some form of mechanical· concentration, rather than sorting to higher grade or 
shipping to silicomanganese furnaces. (Trask, 1950, p. 200). 
 
The ore consisted primarily of black psilomelane which cements the breccia and supposedly grades to 
hematite at depth. The mine is most noted for the occurrence of arseniosiderite, an uncommon Ca, Fe 
arsenate mineral (Hewett, 1964). It occurs as golden to orange-brown cross fiber veins (to 5 mm wide, 
Adams, 2015, p. 208, Figures 6–7) in the large north facing open cut at the top of the ridge. 
Ferroceladonite veins have a similar appearance but are more yellow green in color and may have micro 
botryoidal goethite associated with them (Adams, 2015, p. 208, Figure 8). At high magnification the 
ferroceladonite has a branching moss-like appearance (Adams, 2015, p. 209, Figure 9). Surprisingly, 
micro crystals (2 μm) of yttrium arsenate (chernovite-Y) consisting of stacked plates were found 
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associated with the ferroceladonite (Adams, 2015, p. 209, Figure 10). Minor amounts of calcite, fluorite 
(Adams, 2015, p. 209, Figure 11) and barite also occur in the deposit (Adams, 2015, p. 209). 
 
 

 

 
 
 GEOLOGIC MAPPING 

250K 
Bortugno and Spittler (1986) show the area of the Lee Yim mines to be in Quaternary Older Alluvium 
(Qo) and Miocene continental deposits (Mc). 
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1:100K 
 
Phelps and others (2012) mapped the area of the Lee Yim mine as Intermediate to mafic volcanic rock 
substrate (mv) and partly consolidated sediment substrate (pc)  near (Qia) and (Qyao) 
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1:62,500 

 
Dibblee and Minch (2008d, 2008e) mapped the area of the Lee Yim mine as Quaternary Alluvium (Qa) 
and Miocene sandstone (Ts) 
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1:10K 

 
The Hecto bentonite mines are in an area where four Southern Pacific corporation maps come together: 
Vanderpool (1959), Coonrad (1958a), Dorsey (1956), and Coonrad (1957, 1958). 
 
The area of the Lee Yim mine as shown on these maps has Miocene conglomerate, basalt and tuff (Tvu) 
and Miocene tuff (Tpc) 
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DEVELOPMENT HISTORY 
Developments consist of series of open cuts on different veins. In 1917, 100 tons of ore were shipped 
from the property. Idle (Tucker, 1921, p. 355; Tucker, 1930, p. 265; Tucker and Sampson, 1931, p. 338). 
 
In October 1917, 100 tons of selected ore was shipped to Lewellyn Iron Works, Torrance, California. 
Analysis showed manganese 35 percent, silica 12 percent, iron 0.5 percent. (Tucker and Sampson, 1943, 
p. 132).  
 
Development consists of a shaft 48 feet deep sunk along main outcrop ; about 1500 feet east of shaft are 
two open cuts 6 to 8 feet deep and 20 feet in length. Width of ore is 4 to 6 feet ; ore is reported to assay 
30 percent manganese. Present work is confined to shaft; at depth of 48 feet, drift 20 feet in length in 
mixed ore. From surface cuts east and west of shaft, there is indicated ore shoot 30 feet in length and 6 
feet wide, assaying 20 percent manganese (Tucker and Sampson, 1943, p. 132). 
 
Present operators are making screen tests on ore extracted during development work to determine if 
product containing 35 percent manganese can be produced. Ore screened through f-inch screen indicates 
70 to 80 percent ore, assaying 30 percent manganese. Oversize is discarded as waste. Three men are 
employed. (Tucker and Sampson, 1943, p. 133). 
 
During World War I, a rail tramway went up this slope. The manganese deposits are scattered over an 
east-west length of 1,500 feet on the surface of gentle relief bordered by steep slopes to the northeast 
and southwest. These scarps probably are fault scarps. The surface is on a spur running southeast from 
the Cady Mountains (Trask, 1950, p. 195). 
 
Production during World War I is recorded as 100 tons containing 38 percent manganese, 1 percent iron, 
and 10 percent silica. Some development was done during 1942, but no ore was shipped, so far as 
known.  Previous development consists of 17 open cuts, and one shaft 42 feet deep near the west end of 
the main zone. The shaft is inclined 70° SW. From the bottom a drift was run 35 feet S. 80° W. Another 
drift was run to the east about 10 feet. At a depth of 25 feet down the shaft a drift extends S.  10° W. for 
10 feet (Trask, 1950, p. 195). 
 
The first operation of the Lee Yim mine, during World War I, resulted in the production of 100 tons of ore 
which had an average grade of 38 percent manganese, 1 percent iron and 10 percent silica. Apparently, 
ore has not been shipped since. (Wright and others, 1953, Manganese Table, No. 284, p. 89 and p. 115). 
 
The workings consist of three manganese-bearing fissures in a brecciated zone to 250 feet in width and 
2300 feet in length, in rhyolite and rhyolite breccia. The manganese bearing zones are up to 20 feet wide 
and 100 feet in length. The mine was first operated during World War I, at which time 100 tons of ore 
with an average grade of 38% manganese was shipped (Wright, et al., 1953). At that time a rail tramway 
connected the workings with the base of the ridge. There are numerous open cuts and a 42 foot inclined 
shaft. In 1942 the property was leased to the Gold Hill Dredging Company of San Francisco which 
explored the area with several shafts, pits, and cross cuts but no ore was shipped (Adams, 2015, p. 208-
209). 
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Figure 2.Regional topographic map of the Lee Yim mine and surrounding areas. 
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Figure 3. Area topographic map of the Lee Yim mine and surrounding areas. 
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Figure 4. Land status map of the Lee Yim mine and surrounding areas. 
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Figure 5. Regional geologic map of the Lee Yim mine and surrounding areas. 
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Figure 6. Sub-regional geologic map of the Lee Yim mine (1:50K) 
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Figure 7. Detail of Figure 5. 



24 

 

Figure 8. Topographic map of the Lee Yim mine and surrounding areas. 



25 

 

Figure 9. Area geologic map of the Lee Yim mine and surrounding areas. 
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Figure 10. Geologic map of the Lee Yim mine and surrounding areas. 
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Figure 11. Aerial photograph of the Lee Yim mine and surrounding areas (1:3,000 scale). 


