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porosity ranges from less than one to 26 percent throughout 
the sandstone, but in the pay interval it varies from 1.4 to 19 
percent and averages 14.5 percent. Permeability ranges from 
<0.1 to >350 mD. Water saturation before the introduction of 
water flooding generally was less than 10 percent.

Bradford field was subjected to water flooding throughout 
the 20th Century. Unintentional water flooding began very ear-
ly, and intentional flooding began around 1890, but the impact 
on production wasn’t noticeable until 1907. Extensive water 
flooding, initiated in 1928 when the 5-spot method was in-
troduced, resulted in production of 416 million barrels of oil 
through the 1990s when drilling and production in the field 
went into general decline. The Bradford Third sand is now 
considered to be watered out. Bradford field also has been 
the site of various tertiary recovery field tests, including both 
chemical and thermal methods, but all have so far ended with 
disappointing or, at best, only mixed results. 

In the 1940s, the Pennsylvania Geological Survey estimat-
ed that the original oil in place (OOIP) in Bradford field was 
1,075 million barrels. It is often estimated that primary and 
secondary recovery methods will ultimately produce about 30 
percent of the OOIP. Yet, by the 1940s, the field already had 
produced about 36 percent of the estimated OOIP. To date, the 
field has produced about 63 percent of that 1,075 million bar-
rels, so the OOIP needs to be recalculated. If the 30 percent re-
covery figure is correct, based on the total production to date, 
the OOIP would amount to 2,270 million barrels of oil, of 
which 1,589 million barrels remain in the reservoir. Improved 
technology and higher prices can help take a big chunk out 
of that remaining oil. Bradford field’s reservoir characteristics 
make Bradford oil field an ideal location for more modern ter-
tiary recovery operations, such as CO2 flooding, which could 
result in substantial additional oil recovery.

DEEP DRILLING THE ORISKANY IN CENTRAL 
PENNSYLVANIA

Carl Heinrich
Box 305, Reno, Ohio 45773

The central Pennsylvania gas fields found in the Oriskany 
sand in Clinton and Clearfield Counties have been a big part of 
Pennsylvania gas production since 1950. A number of sources 
have covered the geology and reservoir characteristics as well 
as the historic aspects of the Leidy field of Clinton County. 
Less well known is the Clearfield County area known as the 
Driftwood Punxsutawney field which came into prominence 
in the middle 1950s. Most of the gas producing areas have 
now been converted to gas storage fields and are no longer 
producing virgin natural gas.

Several publications of the Pennsylvania Geologic Survey 
have covered geology features, but seldom mention how these 
fields were developed and the drilling problems involved. 
This paper will attempt to clarify the drilling and produc-
tion aspects that I experienced as I lived and worked in the 
Clearfield County end of the main field. Much of the informa-
tion presented is from my own personal experience. Any spe-
cific data presented is from personal knowledge of fifty-plus 
years ago. Because of the interrelated connection between 
Leidy and Clearfield County fields I also gained information 
on the Leidy area through contact with those who made the 
boom in that area. The current Marcellus boom in Pennsyl-
vania is about the fifth boom I have experienced (enjoyed?). 
While the gas and oil technology has changed over the years 
it is still lots of mud, bad weather, and hard work.

By 1950 most of the Pennsylvania Oil and Gas Fields were 
mature and facing decline. However, in that year a wildcat-
ter named Dorcie Calhoun [Aquila Dorcie Calhoun (1905 – 
1975)] electrified the gas drilling industry with his discovery 
well at Leidy in Clinton County. This large producer was the 
result of faith in the belief of gas under his farm. To accom-
plish this, Dorcie brought, from Bradford, an old shallow-well 
drilling machine to the farm. By sheer force of will, and his 
inventive genius for repairing the rig, he drilled to over 5600 
feet with a rig designed for 2000 feet. The rest, as they say, is 
history. At that time deep wells were drilled with cable tool 
standard rigs. Calhoun brought a rush of drilling contractors 
to the area to develop the newly found Oriskany sand field.

By the late 1950’s the Leidy field development had moved 
to the Driftwood-Rockton-Luthersburg field of Clearfield 
County. At that time I had left the familiar shallow Venango 
sand oil fields to go to Penfield-DuBois area where drilling 
was being done with rotary tools at depths of 7000 to 7200 
feet. This was a place where air rotary drilling was first de-
veloped in the Appalachian area. The early rotary drilled 
wells were first drilled to 1500-2000 feet using a cable tool 
rig (usually a Bucyrus-Erie 48-L spudder) to drill the very 
hard Upper Devonian sandstones and limestones. This was 
because at those shallow depths not enough weight could be 
developed by short lengths of drill pipe and drill collars to 
achieve acceptable penetration rates with a rotary rig. Surface 
casing was then run and cemented by Halliburton. The pres-
ence of old abandoned coal mine workings and shallow water 
zones also would complicate conventional rotary drilling at 
these depths. Using cable tool drilling techniques solved most 
of these problems. Once the spudder was moved off and the 
rotary replaced it, the remainder of the hole could be drilled 
dry using compressed air for circulation. With air drilling the 
sample cuttings were very small, often the size of face pow-
der. This required microscopic examination of the cuttings 
for sample analysis. Because of my interest in geology, the 
company’s well site geologist, Carl Roberts, taught me how 
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to do this with a 10x hand lens. Later we used a binocular 
microscope at up to 20x power.

Once the rotary rig started with air drilling, the main part 
of the hole was fairly quickly drilled as the remaining Upper 
Devonian section contained almost no water to hinder dry air 
drilling. This portion of the hole took less than 2 weeks if no 
drilling problems such as a twist off or bit problems devel-
oped. Cable tool drilling had previously taken as long as six 
months for a complete well.

The key marker bed for the Oriskany gas sand was the On-
ondaga limestone at average depths of 6800 – 7100 feet. This 
is a very hard layer that instantly decreased the penetration 
rate, becoming a good marker for the drillers to identify. At 
this point, Carl Roberts came out and carefully examined the 
samples to look for the layer of chert (a form of quartz found 
in the limestone) in the Onondaga as a marker for the place-
ment of seven-inch production casing for completion of a pro-
ducing gas well. The seven-inch casing was then run by the 
rig and cemented by Halliburton. Because of the fineness of 
the samples, the chert identification had to be done by some-
one with geologic skills. Generally this was beyond the skills 
of the drilling crews, thus the employment of a professional 
geologist.

After setting and cementing the seven-inch casing, drill-
ing of a smaller hole continued until reaching the Oriskany 
gas zone. However, big problems could develop by drilling 
into a gas zone with air. The gas to air mixture could be very 
explosive causing a downhole fire and explosion. Several 
holes were lost when plugged with melted drill pipe due to 
the intense heat generated. To solve this, two procedures were 
adapted. Some companies moved a cable tool spudder in after 
the rotary rig set the seven-inch casing, drilling the rest of the 
hole with cable tools. Because of the depth and hardness of 
the rock, it was painfully slow. It took a good cable tool driller 
to make a bit drill at the end of a mile and quarter length of 
steel cable. Also, drilling into a high-pressure gas zone could 
cause the tools to be blown out of the hole and various other 
calamities. All of this took time and money.

The other solution to the downhole fire problem was to 
continue drilling with the rotary rig, but to use natural gas 
rather than air as the circulating medium. The gas was taken 
from the local field gathering lines at line pressure of several 
hundred p.s.i. and forced down the drill pipe and then blew 
the cuttings up to the surface. This gas flow was then flared 
(burned off) in a separate cleared site in the woods away from 
the rig and well equipment. This process made it very easy to 
know when the prolific Oriskany zone with its high-pressure 
gas was penetrated. The easy way of seeing this is when the 
size of the flare greatly increased due to the influx of new gas 
over and above that being used for cutting circulation. 

The development of air rotary drilling was pioneered by 
Delta Drilling Co. from Texas, one of the four rotary contrac-
tors in the area. The other three came along as they developed 
the various techniques. These three were Lohman-Johnson 
Drilling Co. from state of Indiana, Fairman Bros. (Punx-
sutawney, PA) and Sam Jack (Avonmore PA). Both Fairman 
and Jack were older local cable tool drillers who made the 
transition to rotary. Because air rotary drilling was so new to 
the area, the tool pushers and drillers were from out of state 
while local boys made up the rest of the rig crews. As the lo-
cals gained experience as rig hands, they gradually moved up 
to driller and tool pusher positions. By the early sixties with 
improvement in air compressor packages, bit technology and 
rig equipment it was possible to now drill the entire hole using 
the rotary rig. The cable tool rigs, like old soldiers, just faded 
away for deep wells. 

After the drilling phase most of the wells received a small 
frac treatment from Halliburton using water and sand. In the 
late 50’s most wells were fraced to enhance production even if 
a large natural flow of gas was encountered. The entire open-
hole section from the bottom of the seven-inch casing to a 
point in the Oriskany where drilling stopped was fraced in one 
stage usually 1000 to 1500 barrels of water total. The chert 
section was thought to be part of the gas-producing zone. 
However, it was felt that the Oriskany took the better part of 
the treatment. Later, a number of serious geologists used the 
name Ridgely Sandstone in place of the familiar Oriskany 
name. To us in the field, however, it was always Oriskany.

After frac, the well pressure was blown off and much of 
the frac fluid recovered before the well was turned into the 
gas transmission pipeline. Most wells did not penetrate the 
entire Oriskany section as salt water was thought to be pres-
ent in the lower portions of that zone. These wells at that time 
cost around $ 90,000.00 each and with gas selling at $ .70 per 
MCF, some of these paid off within ninety days. The largest 
well I heard of in the field had an open flow of 45 MMCF/day. 
The biggest well I personally worked on had an open flow of 
16 MMCF/day.

The company I worked for was Devonian Gas and Oil 
Corp. which was a successor to Dorcie Calhoun’s original 
company Leidy Prospecting Co.

To bring us up to the present, when the cable tools drilled 
thru the shale zones above the Oriskany we occasionally got 
good gas shows of short duration. Some of them were large 
enough that they would throw the drilling tools up the hole, 
causing the drilling cable to kink and get jammed. To elimi-
nate this problem, some wells were drilled with the hole load-
ed with salt water to control these gas pockets in shale. Today 
some of these zones are named the Marcellus shale. In the 
fifties these were just considered a nuisance as the gas was 
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in just shale. At this point and into the early sixties the main 
field was essentially drilled up and the drillers moved to other 
areas. 

For those of us who experienced it and made the boom, 
it was a great adventure as new techniques were developed. 
These central Pennsylvania gas fields helped perpetuate the 
local drilling industry that was started over a hundred years 
previously by Col. Drake.

A COMMUNITY AFFAIR

Clarence A. Herz
317 15th Street South; Fargo, North Dakota

cherz1967@yahoo.com

Atop Minot’s Ward County courthouse written in the per-
manence of stone is a portion of the Daniel Webster quote, 
Let us develop the resources of our land, call forth its powers, 
build up its institutions, and promote all its great interests. The 
quote was indicative of the spirit in the newly formed state of 
North Dakota as everyone was encouraged to do their part to 
develop the resources. Oil was first discovered in North Da-
kota like many other places in the West accidently while drill-
ing for water. During the early exploration period 1916-1935 
companies were forced by competitive global capital markets 
to begin raising local capital to drill exploratory wells with 
marginal equipment and inexperienced labor. 

The period is characterized by a farrago of local citizenry. 
They created their own petroleum exploration companies, 
struggled to acquire the necessary capital, marginal equip-
ment and unskilled labor to be successful and ultimately failed 
at finding oil. These men worked independently from any 
government agency, policy or observation although they often 
sought assurances or validation from the Survey. They were 
successful only in setting the stage for further exploration and 
development and providing key geological information for fu-
ture generations of explorers.

ABASAND OILS LTD.

Joyce Hunt
Joyce.Hunt@UNB.ca

Max W. Ball, American geologist and businessman, wrote 
the following words in 1939 in his book This Fascinating Oil 
Business: At Abasand, in Alberta, Canada, a plant is now be-
ing constructed for mining the famous oil sands of the Atha-
baska area, often referred to as ‘tar sands,’ which contain 
more oil than is known to exist in all the proven fields in the 
world. 

Although his oil sands project faced setbacks during the 
years of the Great Depression, Ball held great hope for the fu-
ture of the Athabaska oil sands. At the time he was one of only 
two individuals, supported by private funds, attempting to 
win petroleum embedded in the deposits by using a hot water 
separation process. The Province of Alberta, which controlled 
the mineral resources within the province, had abandoned its 
experimental oil sands operations in the early 1930s. It was 
only with the onset of World War II and with it an increased 
demand for secure sources of petroleum, that Ball’s project 
received the necessary financial support for Abasand’s contin-
ued operation. However, this support came from the Domin-
ion Government of Canada, not the Government of Alberta. 
This government support came with a change in management. 
When Abasand continued to be plagued with a series of set-
backs, the project was questioned by Members of Parliament 
in the House of Commons and highly criticized in the Legisla-
tive Assembly of Alberta. 

The plant permanently closed down after a fire destroyed 
most of it in 1945; however, the groundwork provided by a 
joint effort of private business and a national government 
provided a greater understanding of the uniqueness of the oil 
sands. It was not until 1967, that finally, Ball’s vision was re-
alized when yet another company with American roots, Sun 
Oil of Philadelphia, began producing petroleum from the oil 
sands. Sun Oil, through its subsidiary, Great Canadian Oil 
Sands (GCOS, and now called Suncor Energy), would use a 
hot-water extraction process similar to the McClave Process 
used successfully at the Abasand plant. This process had been 
developed in laboratories in Denver, Colorado, during the 
1920s and further tested in Toronto during the 1930s. When 
the McClave Process was finally applied on site, the Abasand 
plant successfully extracted bitumen and refined it into a mar-
ketable product that was sold locally. 

Ball had been granted Bituminous Sands Permit No. 1 
under the last regulations, related to petroleum and oil sands 
development, introduced by the Dominion Government of 
Canada in May of 1930 just months before control of the natu-
ral resources within Alberta were turned over to the province. 
The extraction or separation plant and refinery were located 
on a small portion of land called the Horse River Reserve near 
Fort McMurray. This reserve was a small part of the approxi-
mate 2,100 acres, or just a small fraction of the total oil sands 
deposits, along the Athabaska River retained by the Dominion 
at the time of transfer of resources to Alberta. The reserve was 
advantageously located close to the end of steel of the Alberta 
and Great Waterways Railway, but the quality of oil sands 
proved to be a disadvantage. Very little physical evidence of 
the historic plant site remains today, although the outcrops of 
oil sands along the Horse River that seduced the early devel-
opers continue to intrigue visitors and scientists.




