
1 
 

 Hectorite Mines of the Lava Bed Mountains, San Bernardino County, California 
 
Gregg Wilkerson, 2020 
yosoygeologo@gmail.com 
 

Acknowledgement and Disclaimer 
The information in this paper is taken largely from published and public sources.  I have reproduced this 
material and present it pretty much as we 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 our own materials. 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 that 
you can share, please send them to yosoygeologo@gmail.com so I can incorporate into this paper. 
 
Alternate Names; Ewrite; Hector Bentonite; Inerto; Horner Bentonite; North Group; South Group; 
California Talc Company's Bentonite, Inerto Bentonite; National Lead Mine 
 
LOCATION: (MRDS, 2011) 
8N 5E Sec. 22 SBM 34.76668000020 -116.45086000100 (Hector) 
8N 5E Sec. 26 SBM 34.75000999990 -116.43419000000 (Newberry Hectorite) 
8N 5E Sec. 35 SBM 34.74692000030 -116.43086000000 (Newberry Hectorite) 
8N 5E Sec. 26 SBM 34.75721000020 -116.43146000000 (Hector Bentonite Deposits) 
 

1953 
Inerto Company Hectorite Deposit. Location: Secs. 27, 28, 34, and 35, T. 8 N., R. 5 E., S.B.M., about 4 
miles south of Hector and adjoining the Eyrite deposit on the west (Wright and others, 1953, p. 160-161). 
 

1958 
The Hector bentonite deposits are located in the Mojave Desert approximately 34 miles east of Barstow, 
California on U.S. Highway 66 [now I-40]. There are two groups of claims in the Hector area: the South 
Group located three miles south of Hector Station on the Santa Fe Railroad, and the North Group, six 
Miles northwest of the South Group (Fig. 1; Ames and others, 1958, p. 23). 
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The South Group is included in this report because it is an area that is a northwestward continuation of 
the Lava Bed Mountains. The Northern Group is described in my report for the Cady Mounains. 
 

1964 
Hector Bentonite Deposits (North Group, South Group, Ewrite, and Inerto); E1/2 Sec. 1, T.8N., R.4E., Secs. 
6, 26, 27 and 35, T.8N., R.5E., and Sec. 31, (1,27,38); T.9N., R.5E., SBBM, San Bernardino County 
(Southern Pacific, 1964, p. 161). 
 
 
OWNERS 
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1953 
Ownership: Inerto Company, 1489 Folsom Street, San Francisco, California, owns the NE1/4, Sec. 28, 
SW1/4 Sec. 27, N1/2 Sec. 34, and W1/2 Sec. 35 (Wright and others, 1953, p. 160-161). 
 

1958 
Present production is from the Inerto Mine of the Inerto Company and from the Schundler Mine on the 
Eyrite Claims leased by the Baroid Sales division of the National Lead Company both in the South Group 
(Ames and others, 1958, p. 23) 
 

MINERALOGY OF HECTORITE 
 
The fresh ore-clay is whitish to grayish in color and in some ore pockets has a very waxy appearance. 
However, the clay occurring in the South Group area is unique in that it is a high magnesia and relatively 
lithium-rich montmorillonite clay. The substitution of magnesium for the normal aluminum in the clay 
structure results in formation of an unusual bentonite (hectorite) with special and valuable 
characteristics (Coonrad, 1957b, p. 3).  
 
A review of the general character of bentonitic clays and their occurrence at Hector is given by Scott 
(1940). A more recent contribution was made by Ames and others (1958) wherein the older work is 
reviewed and the results of their own field and laboratory investigations are presented (Coonrad, 1957b, 
p. 3). 
 
Most of the hectorite literature is in general agreement that the hectorite was essentially derived from 
alteration of some type of volcanic rock, probably a tuff. The exact method of achieving a magnesia rich 
alteration product versus the normal aluminum montmorillonite has not been agreed upon. Ames and 
others (1958) present some interesting conclusions involving alteration of ash by hydrothermal waters 
essentially at time of deposition in a restricted lake environment (Coonrad, 1957b, p. 3). 
 
Hectorite has some special applications that make it an exceptional clay. It instantaneously forms a 
“house of cards” structure after agitation, and so “drys” upon contact with anything. It is mixed with 
piments to make high-speed inks for the printing of newspapers. It can survive the stomach acids and 
the small intestine and so is used in specialty pill drugs for treatment of lower bowel conditions.  Pure 
hectorite sells for $4,000 a ton. 
 
GEOLOGY 

1958 
The unique Hector bentonite occurs along a northwest-trending fault zone/or a distance of about five 
miles. Hot springs emanating along this fault during Pliocene (?) time deposited travertine in a then 
existing lake in which sand, marl and silicic pyroclastics also were being deposited. The tuff lying on the 
travertine benches was altered to saponite by solutions containing lithium and fluorine in the last stages 
of hot spring activity, with the magnesium being extracted from the lake water. Analcime, representing 
alteration of the tuff when the springs were inactive, is found below and above the bentonite bed. 
Clinoptilolite is present directly associated with the hot spring activity (Ames and others, 1958, p. 22).  
 
The amount of travertine decreases to the northwest as do the contents of lithium, fluorine, and 
magnesium in the clay, which approaches an aluminum montmorillonite in composition. In a restricted 
basin where magnesium is available, acid solutions from hot springs apparently produce a chemical 
system that forms a trioctahedral bentonite preferentially to a dioctahedral variety even though the 
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parent material approximates the chemical composition of an aluminum montmorillonite (Ames and 
others, 1958, p. 22). 
 
Minor faulting and slumping have produced gouge zones and small downward displacement of the 
irregular bentonite lenses on the southwest side of the main fault. The deposit is located in a valley of 
low relief; the dominant structural feature is the high, developed by the deposition of sediments and 
pyroclastic s on the travertine benches. River gravels and muds, and a basalt flow in places, 
unconformably overlie the series (Ames and others, 1958, p. 22).  
 
There are only a few surface exposures of the lithologic units in the Hector area (Fig. 2). The underground 
mines in the area are of little value in showing the overall geologic picture, because they follow the 
bentonite and travertine ;hence, knowledge of the geology of the area around the bentonite deposits is 
based chiefly on exposures in the open pits (Ames and others, 1958, p. 24-25). 
 
The andesite flow upon which the travertine and bentonite rest is probably the Red Mountain  andesitic 
series of Lower Pliocene( ?) age. The bentonite itself and the altered tuff beds and brown mud are also of 
probably Lower Pliocene age and a part of the same Red Mountain series. A description of the Upper Red 
Mountain andesitic series in the Newberry Mountains about eight miles southwest of the South Group, 
given by D. L. Gardner (1940. P. 257-292), follows:  
 
"Interbedded with the lava flows are beds of yellow agglomerate and tuff. The agglomerates are 
compose of angular fragments of lava up to six inches in diameter embedded in a tuffaceous yellow 
matrix. The tuffs are white or yellow in color, fine-grained and consist of fragmentary feldspar, biotite, 
hornblende and altered glass." (Ames and others, 1958, p. 25). 
 
Overlying the Red Mountain andesitic series are post-Red Mountain Andesitic gravels 5 to 10 feet in 
thickness. Fragments of Mesozoic silicic intrusions make up a large part of these gravels with some 
Tertiary Red Mountain andesite. Bedding is not well defined in the gravels, with a size range of several 
inches to fine-grained material indicating a deposition as alluvial fans and cones. The gravels are overlain 
by a brown mud in the same series, up to 5 feet in thickness (Ames and others, 1958, p. 25). 
 
An olivine basalt flow from Mr. Pisgah caps the post-Red Mountain gravels in the South Group but is 
absent in the North Group. It is Pleistocene to Recent in age and forms the youngest and least-altered 
rock in the bentonite area. Thickness in the South Group ranges from 5 to 50 feet. Aeolian sediments of 
variable grain size a d thickness overlie the basalt in places (Ames and others, 1958, p. 25). 
 
There are three fault systems in the Hector area; north-south, east-west, and northwest-southeast. The 
latest and most pronounced system trends northwest. D.L. Gardner (1940) states that the faulting is 
predominately of the normal Basin-Range type (Ames and others, 1958, p. 25). 
 
The bentonite claims lie in a major structure the Barstow-Bristol trough. This trough extends from a point 
north of Barstow southeast to the Bristol Basin [dry lake], a distance of about 110 miles, and at the 
bentonite claims is about 16 miles wide (Ames and others, 1958, p. 25). 
 
Numerous northwest-trending faults occur within the trough itself. The North and South bentonite claims 
lie along such a fault from which sand was Seen to spurt during a recent earthquake. Otherwise the 
presence of the fault Cannot be ascertained even on aerial photographs of the area (Ames and others, 
1958, p. 25). 
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MINE GEOLOGY 
1958 

Though the major northwest-trending fault system was not observed in the field, the travertine ridge 
formed by the hot springs emanating along this fault system is easily discernible. There are no mine 
workings or clay outcrops between the North and South Groups; structural and lithologic relations ae, of 
necessity inferred. A series of holes was drilled by the National Lead Company on their lease in and 
around the South Group, but the drill hole data were not available at the time of this study. Also 
observed was a series of northeast-trending minor faults cutting the travertine and bentonite in the 
South Group. Slumped bentonite beds lie on the travertine benches (Fig. 4). This probably occurred as the 
tuff, from which the bentonite originated piled up on the steep sides of the ridge. The bentonite is 
interbedded with the travertine as the hot springs activity was contemporaneous with tuff deposition 
during Pliocene(?) time. Tuff and ash beds, deposited subsequent to hot spring activity, lap up on to the 
travertine ridge, which had been reported as an anticline. These tuff and ash beds are overlain 
unconformably by a brown mud and gravel. The youngest lithologic unit, olivine basalt from Mt. Pisgah, 
overlies the gravel in the South Group but is absent in the North Group (Fig. 5, Ames and others, 1958, p. 
29).  
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1980 

Hectorite is magnesium-lithium tri-octahedral montmorillonite that occurs in the Mojave Desert near 
Hector, California. (Fig. 1). It is the dominant clay mineral in a telethermally altered series of Cenozoic 
volcanic ash beds. These deposits are interbedded with lake sediments, and a series of hot springs 
deposited cherty travertine limestones. These vitric tuff beds were deposited in and along a travertine 
ridge crest and in the northwest trending shallow trough parallel with a fault-terrace shoreline bordering 
the lake to the northeast. The tuff beds in the upper series of lake sediments are interbedded with 
mudstones and claystones and have been altered to clay minerals or zeolites. To the northeast and 
adjacent to the deposit, significant amounts of colemanite (borates) exist at depth in an evaporite 
section consisting of rhythnic laminations of anhydrite, clay and calcite, and beds of claystone (Sweet, 
1980, p. 279.  
The Hector deposit parallels an active major northwest-trending strike-slip fault zone that is located to 
the southwest (Fig. 1 and 2). The mudstones and claystones overlying the deposit were partially eroded 
during a period of post-depositional faulting and warping. This exposed the more resistant travertine 
limestone beds as a ridge-like outcrop that is higher than the alluvial gravels overlying the lake 
sediments. A recent olivine basalt flow parallels the limestone ridge and fills a fault zone trough for 
approximately seven miles, and almost completely covers the hectorite deposit. (Fig. 2 and Photos 1-3) 
Extensive exploration core drilling (Fig. 1) is continuing to delineate the total extent and nature of the 
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montmorillonite deposits and the depositional and structural controls resulting from minor post-
depositional normal faulting and associated slump structures (Sweet, 1980, p. 279.. 
 

HECTORITE ORIGIN 
From the field and laboratory data presented it is seen that the formation of bentonite is related to 
former hot spring activity in a restricted lake environment. Such an origin is by no means unique 
although the high content of lithium and fluorine is the unusual characteristic of hectorite (Ames and 
others, 1958, p. 35). 
 
In the Hector area, tuff and volcanic ash of high glass content were deposited 
in a restricted alkaline lake environment near or upon travertine mounds or terraces that were being 
formed as a result of hot spring activity in the lake. Alteration of the tuff to clinoptilolite took place 
initially under the influence of hot spring activity. In all ashes and tuffs deposited prior to, or antedating 
hot spring activity, the zeolite analcime was formed in the same restricted alkaline lake environment, 
and bentonites did not develop from further alteration of the analcime. In some areas, the initial tuff was 
quickly covered by travertine which protected it from further alteration by hot spring waters. Slumping of 
the partially altered tuff occurred on the sides of the travertine mounds giving the bentonite its pocket-
like development as an ore (Ames and others, 1958, p. 36). 
 
During the alteration of the clinoptilolite to hectorite, lithium and fluorine were supplied, for the most 
part, by the hot spring waters, while the magnesium already present in the lake waters replaced the 
aluminum of a normal aluminum bentonite in proportion to the proximity of the altering material to the 
center of hot spring activity. The magnesium bentonite in the South Group, because it developed in the 
presence of excess silica and nearer the centers of hot spring activity, exhibits a well-developed lath-like 
crystal habit (Ames and others, 1958, p. 36).. 
 

1980 
Hectorite is magnesium-lithium tri-octahedral montmorillonite that occurs in the Mojave Desert near 
Hector, California. (Fig. 1). It is the dominant clay mineral in a telethermally altered series of Cenozoic 
volcanic ash beds. These deposits are interbedded with lake sediments, and a series of hot springs 
deposited cherty travertine limestones. These vitric tuff beds were deposited in and along a travertine 
ridge crest and in the northwest trending shallow trough parallel with a fault-terrace shoreline bordering 
the lake to the northeast. The tuff beds in the upper series of lake sediments are interbedded with 
mudstones and claystones and have been altered to clay minerals or zeolites. To the northeast and 
adjacent to the deposit, significant amounts of colemanite (borates) exist at depth in an evaporite 
section consisting of rhythmic laminations of anhydrite, clay and calcite, and beds of claystone (Sweet, 
1980, p. 279).  
 
The Hector deposit parallels an active major northwest-trending strike-slip fault zone that is located to 
the southwest (Fig. 1 and 2). The mudstones and claystones overlying the deposit were partially eroded 
during a period of post-depositional faulting and warping. This exposed the more resistant travertine 
limestone beds as a ridge-like outcrop that is higher than the alluvial gravels overlying the lake 
sediments. A recent olivine basalt flow parallels the limestone ridge and fills a fault zone trough for 
approximately seven miles, and almost completely covers the hectorite deposit (Fig. 2 and Photos 1-3) 
Extensive exploration core drilling (Fig. 1) is continuing to delineate the total extent and nature of the 
montmorillonite deposits and the depositional and structural controls resulting from minor post-
depositional normal faulting and associated slump structures (Sweet, 1980, p. 279).. 
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The probable source of the vitric tuffs is to the northwest in the Fort Cady Mountains where a series of 
volcanic ashes, tuffs, obsidian (perlite) and andesites inter-tongue with lake sediments. Minor gypsum 
and travertine tufa occur there and a zeolitic tuff bed that outcrops in this area is traceable and is used 
as a "marker bed" in the area of the hectorite deposit over seven miles to the southeast. This particular 
tuff bed is altered to clinoptilolite-erionite-hectorite, depending on its proximity to the deposit. The 
lacustrine-pyroclastic facies represented is a distinct stratigraphic unit. The deposition of tuff was 
contemporaneous with extensive hot spring activity. These springs provided the temperature and 
lithium-rich solutions that altered the vitric tuffs. Circulating saline lake waters probably provided the 
necessary magnesium and may have restricted the offshore development of montmorillonite. The high 
boron content of hectorite indicates deep-seated leaching of colemanite from the older buried evaporite 
series by the ascending hydrothermal solutions. Alternation of the tuffs in the deposit is partial to 
complete, with an almost candle-wax appearance to the white hectorite clay. This alteration apparently 
continued after burial of the tuffs by successive claystones, travertine limestones, and ash falls, which are 
interbedded in the deposit. Travertine has been noted to commonly occur at or near the base of the 
commercial clays, and chert nodules are prevalent in the more completely altered high active clay zones. 
To the northwest, the tuffs have been altered to a high magnesium-aluminium montmorillonite, while to 
the southeast, the montmorillonite (hectorite) has a higher lithium content. Hectorite is unique in that it 
is a commercial authigenic lithium montmorillonite clay mineral of telethermal origin (Sweet, 1980, p. 
279, 281). 
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Figure 1. Map of the Hector Mine. From Sweet, 1908, p. 280. 
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Figure 2. Underground portal for Hector Mine. From Sweet, 1980, p. 283. 
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Figure 3. Open pits at Hector Mine. From Sweet, 1980, p. 283 
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GEOLOGIC MAPPING 
 

1:250,000 
 Bortugno and Spittler (1986) mapped the area of the Hectorite Mines as Quartz Monzonite of Pleasant  
The mine is on the West Calico Fault.  

  \ 1:100,000 Phelps and 
others (2012) mapped the area of the  Hectorite Mines as Quaternary young mixed alluvial and eolian 

sand deposits (Qyaey) and Quaternary active alluvial fan deposits (Qaa).  
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1:62,500 

Dibblee (1964a and 1966a) and Dibblee and Minch (2008d) mapped the area of the  Hectorite Mines as 
Quaternary Alluvium (Qa) west of the Calico Fault. To the east of the Calico fault is (QTb) and (Qof). 
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1:24,000 
Coonrad (1957a) and Stejer (1957a) mapped the area of the  Hectorite Mines as a placer deposit in 
Quaternary Alluvium west of the Calico Fault. To the east of the Calico Fault is Bullion Quartz Monzonite 
Porphyry (QTmg)  
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DEVELOPMENT 
1943 

Deposits of bentonite of commercial importance occur near Hector, in T. 9 N., R. 5 E. and T. 8 N., R. 5 E., 
S. B., the principal producer in this area being the California Talc Company, a subsidiary of the Natural 
Pigments & Chemical Division of National Lead Company. The Hector deposits have been under 
production since 1931. There are other deposits of commercial importance situated in the Old Dad 
Mountains, Bitter Springs district and in Red Mountains district, there being two producers in the latter 
district (Tucker and Sampson, 1943, v. 39, p. 509). 
 

1953 
The Inerto Company has been mining hectorite from this deposit since about 1946; and at a rate of 250 
to 300 tons per year. The deposit is an extension of the deposit being mined by the National Lead 
Company, which is described above. The mine openings consist of an inclined shaft and a series of 
appended drifts and cross-cuts following the ore at an approximate depth of 60 feet (Wright and others, 
1953, p. 160-161). 
 
The mine-run material has been hand sorted, and only the highest grade hauled to Hector for rail 
shipment. The company built a mill at Newberry in early 1952 for the beneficiation of mine-run hectorite 
which contains as much as 30 to 60 percent finely divided calcite, dolomite, or other impurities. Hectorite 
will be crushed in a hammer mill to minus 8-mesh, made into a gelled slurry in two wooden agitator 
tanks and, in a batch process, put through a centriclone to remove the impurities. The cleaned hectorite 
will go to a steam-heated, double-drum, rotary dryer yielding a thin cake of dried material which is to be 
marketed as "macaloid". Planned mill capacity is about 300 to 400 pounds of refined hectorite per hour 
(Wright and others, 1953, p. 160-161). 
 
Current operations are underground at a working level of 70 feet. Depths of as great as 300 feet are 
reported (Wright and others, 1953, p. 160). 

1957 
Ore is selectively mined and most of the waste is left underground in the current operations. The larger 
carbonate blocks or nodules are easily cobbed out because of hardness and density. Mine run material is 
dumped in small piles at the Hector loading area and turned a time or two to promote slaking in the dry 
desert air. The only other local treatment consists of running the slaked ore through a grizzly that 
removes most of the carbonate impurities as oversize. The white, opaque clay chip product is then 
shipped for use as is or for further processing (Coonrad, 1957, p. 4). 
 
The clay as shipped currently (1957) brings close to $40 per ton. Processed material for special uses may 
be as high as 70¢ per pound. Grade is established on basis of number or barrels of oil well drilling mud of 
specified viscosity that can be produced from a ton of ore. Field laboratory viscosity tests establish 
mining limits and rough control of the shipped material (Coonrad, 1957, p. 4). 
 

1958 
Production from the Hector bentonite deposits was initiated in 1931 and since then has been continuous. 
Old workings, including several shafts and open pits for 6,700 feet along a travertine ridge in the South 
Group, are reported to have yielded 25,000 tons of bentonite (Ames and others, 1958, p. 23). 
 
These old workings now idle, in the South Group are represented by (1) the Old Lemon Mine, an inclined 
shaft that follows the travertine ridge down dip near the main pit to a depth of 300 feet, (2) the main pit, 
approximately 50 feet in depth and 150 feet in diameter and (3) a smaller p it northwest of 
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the main pit. The older workings in the North Group include several small mining prospect  pits and 
shafts (Ames and others, 1958, p. 23). 
 
The Schundler Mine, located just southeast of the main pit, consists of a vertical shaft 107 feet deep with 
workings at the 40 and 70 foot levels. The Schundle produced 10,000 tons of high-magnesian bentonite 
from 1947 to 1951 (Ames and others, 1958, p. 23-24; Wright and others, 1953, p. 232-292) 
 
The Inerto Company Mine, adjoining the National Lead Company lease, has an inclined shaft that follows 
the bentonite with drifting and cross cutting to about 70 feet in depth. Production from the Inertoh has 
average 250 to 300 tons a year since 1946. Only high-grade magnesian bentonite is produced for 
specialized uses such as beverage clarification (Ames and others, 1958, p. 24) 
 

1964 
Probably more than 50,000 tons produced since 1931, about 300 tons per year from Inerto mine 1946- 
53 from incline to 60 ' depth; series of inclined shafts to 200' depth at South Group; pits, shafts, trenches 
at North Group (Southern Pacific, 1964, p. 161). Geology: beds of hectorite (magnesium-rich bentonite) 
6- 40 ft. thick subjacent to 12- 15 ft. of basalt at South Group; contains up to 60% calcite, dolomite or 
other impurities (Southern Pacific, 1964, p. 161). 
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Figure 4. Regional topographic map of the  Hectorite Mines and surrounding area. 
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Figure 5. Regional geological map of the  Hectorite Mines and surrounding area. From Bortungno and 
Spittler, 1986. 
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Figure 6. Land status map for the  Hectorite Mines and surrounding areas. 
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Figure 7. Regional geological map of the  Hectorite Mines and surrounding area. From Phelps and others, 
2012. 
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Figure 8. Fault map of the  Hectorite Mines and Surrounding Area. 
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Figure 9. Topographic map of the  Hectorite Mines Westin the Lava Bed Mountains. Scald 1:24,000. 



27 
 

 

Figure 10. Topographic map of the  Hectorite Mines East, Lava Bed Mountains, Scale 1:24,000 



28 
 

 

Figure 11. Area geological map of the  Hectorite Mines and surrounding area. From Dibblee, 1964a. 
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Figure 12. Area geologic map of the  Hectorite Mines. From Dibblee and Minch, 2008d. 
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Figure 13. Topographic map of the  Hectorite Mines West. Scale 1:10,000. 
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Figure 14. Topographic map of the  Hectorite Mines East Scale 1:10,000. 
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Figure 15. Mine geology map of the  Hectorite Mines West and surrounding area.  
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Figure 16. Mine geology map of the  Hectorite Mines Central and surrounding area. 
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Figure 17. Mine geology map of the  Hectorite Mines East  and surrounding area. 
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Figure 18. Aerial photograph of the  Hectorite Mines West. From ESRI. 
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Figure 19. Aerial photograph of the  Hectorite Mines Central. From ESRI. 
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Figure 20. Aerial photograph of the  Hectorite Mines East. From ESRI. 
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