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Most holes were cored through the upper 100 ft (30 
m) of salt to get direct information about the nature 
of the potash deposits.

Arkla and Duval reported the presence of 
potassium minerals sylvite (KCl), carnallite 
(KMgCl3), and polyhalite (K2Ca2Mg(SO4)4·2H2O) 
in the potash unit (Cox, 1965; Carr, 1966). Cox 
further indicated that carnallite was only locally 
present in the potash unit and that none of Duval’s 
holes encountered carnallite at the time of his report. 
Six holes drilled by Kern County Land and Arkla 
contained as much as 3% K2O as carnallite and a 
thin zone below the potash unit contained as much 
as 6% K2O as carnallite (Cox, 1965). Duval made 
a visual estimate of the K2O content by dragging a 
sharp 4-H pencil across the surface of a core. The 
hardness of sylvite was such that the 4-H pencil 
gouged the sylvite but left a black mark on the halite. 
As a result, the geologist was able to estimate the 
K2O content within 2% to 3% (Cox, 1965). Scattered 
blebs and traces of potash persist to about 30 ft (9 
m) below the potash unit. Well logs, samples, core 

Table 2A.  Weighted average %K20
drill hole   	 K2O (av %)	 thickness (ft)	 % x ft
01-23		  6.74		  23.9		  161.1845
01-24		  8.16		  8.3		  67.691
01-29		  7.62		  10.4		  79.249
01-36		  3.67		  27.3		  100.128
01-44		  4.76		  19.16		  91.2676
 	 				    89.06		  499.5201
		  5.61   weighted average %K2O

Table 2B.  Weighted average %K20*
drill hole		  K2O (av %)	 thickness (ft)	 % x ft
01-23		  6.74		  23.9		  161.1845
01-24		  8.16		  8.3		  67.691
01-29*		  8.19		  9.5		  77.773
01-36*		  4.29		  23.15		  99.3185
01-44		  4.76		  19.16		  91.2676
 	 				    84.01		  497.2346

		  5.92   weighted average %K2O

*more restricted interval with higher grades

Figure 2. Map showing thickness in feet of potash in the Holbrook salt basin, Arizona and historic drill-hole sites used to 
generate the map. Note proximity of railroad and interstate highway. The former helium producing area is near the north-
eastern extent of potash and an LPG-storage facility is near the northwestern extent. The expanded boundary of Petrified 
Forest National Park is shown by the green line.
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descriptions, and six assay reports from the potash 
drilling are available in the well files of the Arizona 
Oil and Gas Conservation Commission at the Arizona 
Geological Survey in Tucson (Appendices 1 and 2).

To date, there has been no commercial production 
of potash in Arizona, either by conventional or 
solution mining, even though drilling by late 1965 
indicated about 450 million tons of ore-grade K2O 
covering an area of 80 mi2 (207 km2) (Cox, 1965). 
Cox estimated that 100 million tons of at least 60% 
K2O product were economically recoverable. By 
early 1966, Arkla estimated a potential of more than 
285 million tons of nearly 20% average grade K2O 

underlying its lease block, where about 92% of nearly 
55,000 acres (22,258 hectares) remained untested 
(Carr, 1966). Carr reported that the amount of potash 
under Arkla’s prospective area exceeded the minimum 
economic requirement to justify installation of mining 
and ore-processing facilities by 540%. Overproduction 
of potash in Saskatchewan during a period of 
government subsidies and a global glut of potash in 
the late 1960s may have been the biggest factors in 

preventing development of Arizona potash at the time.
Another factor in the lack of exploitation of 

Arizona potash may be that the area underlain by 
potash in east-central Arizona is approximately 
centered under the PFNP. Isopach (thickness) mapping 
suggests that some of the thickest potash lies beneath 
the southern part of the PFNP (Figure 2). 

The Petrified Forest Expansion Act of 2004 
substantially increased the area of the park (Figure 
2) but funds to buy the lands within the expansion 
were not appropriated at the time of the Expansion 
Act. The location of some of the potentially thickest 
potash under the PFNP expansion areas will require a 

creative approach to achieve access and development 
of Arizona’s potash deposits. The federal government 
owns the minerals under the existing PFNP lands, 
which cover approximately 20% of the potash volume. 
The mineral rights within the expanded area, which 
cover an additional 28% of the potash volume, are 
owned by various entities and the intention of the 
National Park Service (NPS) is to acquire those 
rights if and when funds are appropriated by the 

Figure 3. Diagrammatic structure section A-A’ trending southwest-northeast (Figure 2) showing northern edge 
of Supai salt, extent of potash deposits, and former helium producing area near the northeastern limit of 
the salt and potash deposits. Vertical scale is exaggerated 65 times.
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federal government or received through other means. 
Regardless of mineral ownership, any resources 
under the park are withdrawn from mineral entry and 
this may be so for the expansion areas if the NPS is 
successful in acquiring mineral rights. A combination 

of State Trust, Indian, and public and private land 
is potentially available for development within the 
expanded boundary to the west, southwest, and east, 
if the PFNP does not acquire the mineral rights along 
with the surface lands.

Future

Growing global demand for potash for use in 
fertilizers makes Arizona’s Holbrook basin deposit 
more economically viable and attractive than 
previously recognized. The size of the resource, as 

reported here, is based for the first time on a basin-
wide assessment of historic well data and is many 
times larger than fragmentary reports have indicated. 

Renewed exploration has confirmed that a 
significant portion of the U.S. potash resource base 
exists in the Holbrook basin of east-central Arizona. 
Since 2009 the Oil and Gas Conservation Commission 

Figure 4. Diagrammatic structure section B-B’ trending northwest-southeast (Figure 2) showing northern edge of 
Supai salt, extent of potash deposits, and storage well for liquefied petroleum gas (LPG) with cavern leached 
near the top of the salt deposits. Vertical scale is exaggerated 65 times.
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Figure 5. Typical gamma-ray (GR) curve through a potash zone. Note the 
much higher intensity in the potash zone. The high GR in the potash zone 
is indicative of potassium. A very detailed and properly calibrated GR log 
as shown on the right can indicate the grade of ore or purity of particular 
potassium minerals. Horizontal intensity scale is linear, not logarithmic.

of the State of Arizona has issued 129 well permits 
with 100 stratigraphic wells drilled for potash by four 
exploration firms: American West Potash, HNZ Potash, 
Passport Potash, and Potash Green. One operator 
reported that the recent drilling indicates a potash 
resource that generally correlates well with historical 
information. American West Potash released an NI 43-
101 mineral-resource estimate in October 2011 with a 
calculated in-situ gross resource of 718 million metric 
tons of KCl and 82 million metric tons of K2O within 
its lease block. American West Potash anticipates 
mining about 2 million metric tons of finished product 
per year for 40 years. Passport Potash released an NI 
43-101 mineral resource estimate in March 2012 with 

a calculated in-situ gross resource 
of 713 million tons of mineralized 
material and 90 million tons of K2O 
within its lease block.

Potash in the Holbrook basin 
is among the shallowest such 
resources in the world. Conventional 
underground mining could 
conceivably approach 90% recovery 
because smaller pillars are needed 
with the smaller overburden pressure 
at the depth of the Holbrook basin 
deposits. Several other attractive 
features for development of potash 
in the Holbrook basin include 
mild construction and production 
climate, excellent area infrastructure 
including a nearby railroad and 
Interstate Highway, nearness to 
agricultural markets in the Midwest 
and West including sea ports on the 
west coast, and no potential conflicts 
with the oil and gas industry as 
is the case in southeastern New 
Mexico. 

The U.S.G.S. reports current 
total U.S. production at about one 
million tons annually with domestic 
consumption of about 6.5 million 
tons annually (Jasinski 2012). 
Jasinski lists domestic potash 
resources of about 7 billion tons 
with about 1 billion tons in the 
Holbrook basin. American West 
Potash has estimated that a new 
underground mine could produce 
about 2 million metric tons of 

finished product annually which would significantly 
increase U.S. production.

Potash deposits underlie many square miles of 
land outside the PFNP and its expanded boundary. 
A cooperative arrangement for exploitation of the 
potash resources underlying the expanded boundary 
could include PFNP ownership of surface lands 
within the expanded boundary and mining company 
ownership of the mineral estate. Potash beneath the 
expanded park lands could then be accessed from 
outside the park boundaries through tunneling and 
lateral drilling.
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Appendices - see Excel File

Appendix 1.  Well Logs used to estimate potash resources 
(Well ID is State Permit Number). Approximately 250 
wells. 

Appendix 2. Well samples for potash holes available at the 
Arizona Geological Survey. Approximately 100 well 
samples.


