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UTAH GEOLOGICAL AND MINERALOGICAL SURVEY

The Utah Geological and Mineralogical Survey was authorized by act
the Utah State Legislature in 1931; however, no funds were made av
for its establishment until 1941 when the State Government was reorg
and the Utah Geological and Mineralogical Survey was placed within the n
State Department of Publicity and Industrial Development where the Sur
functioned until July 1, 1949. Effective as of that date, the Survey was tr:
ferred by law to the College of Mines and Mineral Industries, University
Utah. !

The Utah Code Annotated 19,3, Vol. 2, Title 34, as amended by ci N.

46 Laws of Utah 1949, provides that the Utah Geological and Mineralogi
Survey “shall have for its objects”: o

1. “The collection and distribution of reliable information regardi
mineral resources of the State.

2. “The survey of the geological formations of the State with special r
erence to their economic contents, values and uses, such as: the ores of
various metals, coal, oil-shale, hydro-carbons, oil, gas, industrial clays,
materials, mineral waters and other surface and underground water supp!
mineral fertilizers, asphalt, bitumen, structural materials, road-making =

terials, their kind and availability; and the promotion of the marketing
the mineral products of the State. g

3. “The investigation of the kind, amount, and availability of the
mineral substances contained in State lands, with a view of the most efft
and profitable administration of such lands for the State.

4. “The consideration of such other scientific and economic problems
in the judgment of the Board of Regents, should come within the field of
Survey. ¥

5. “Cooperation with Utah state bureaus dealing with related sub;
with the United States Geological Survey and with the United States B
of Mines, in their respective functions including field investigations, a
preparation, publication, and distribution of reports and bulletins embody
the results of the work of the Survey. )

6. “The preparation, publication, distribution and sale of maps, rep
and bulletins, embodying the results of the work of the Survey. The colle€
and establishment of exhibits of the mineral resources of Utah.

7. “Any income from the sale of maps and reports or from gifts or 1
other sources for the Survey shall be turned over to the State Treasurer
credited by him to a fund to be known as the Survey Fund to be used Ur
the direction of the Director of the Survey for publication of maps, b
or other reports of investigation of the Geological and Mineralogical S

The Utah @eological and Mineralogical Survey has published map
culars, and bulletins as well as articles in popular and scientific mag
For a partial list of these, see the closing pages of this publication. For 0
information concerning the geological and mineralogical resources of -‘
address: 3 1

ARTHUR L. CRAWFORD, Director =
UTAH GEOLOGICAL AND MINERALOGICAL SURVEY

College of Mines and Mineral Industries
University of Utah
Salt Lake City 12, Utah
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Frontispiece from:

The legendary oil shale retort photographed by Dean
E. Winchester in 1916, and reproduced as Plate XI in United
States Geological Survey Bulletin 691,

The following is reproduced from Winchester's long-
hand notes and penciled sketch found by Elizabeth Wellshear,
Librarian, with Dean E. Winchester's material in the Photo-
graphic Library and Field Records File of the U. S. Geol-
ogical Survey.

"Made of 3/4-inch iron, cylinder 8 feet long

by 20 inches inside diameter. Cast head pieces
clamped on by single screw.

(F:::::::::

"Retort set in brick oven covered with cast
iron plates. 8-inch chimney leading from rear
top plate. Chimney has cross damper.

"3-inch pipe leads off top rear of retort about
15 feet over a wood barrel contqining 3/4-inch
pipe coil. This is not connected with escape pipe
but may have been at one time, altho there is no
evidence at present."
2



OIL SHALE ON CHRIS'S CREEK,
JUAB COUNTY, UTAH

The Mystery of the Legendsry First Retort
by
Arthur L. Crawford, Director
Utah Geological and Mineralogical Survey

ABSTRACT

"Before petroleum was discovered in Pennsylvania,
the Mormons distilled o0il from shale near Jusb, Utahé
where the ruins of an old still can yet be seen. (P1. XI)"

The discovery of Winchester's originsl negatives,
field notes, and sketches, in the archives of the U. S.
Geological Survey estesblishes the retort site as being in
the drainage of Chris's Creek, about 5 miles south-
sbutheast of Levan, Utah. On September 3, 1960, the
remains of the old retort photographed by Winchester were
positively identified and photographed in Shale Hollow,
a south~draining strike ravine entering Chris's Creek
approximaetely one half mile east of the Sslt Lske Meridian,

There is little doubt that this was the first oil
shale retort constructed in Utah. Alma C. Dalby of Levan
remembers seeing the originsl retort about 1898 and hearing
Steve Moss tell Dalby's father the story of the extraction
of 0il by use of this retort. Circumstantisl evidence
indicates that the retort was constructed after the dis-
covery (1854) of coal st Wsles, Utah, and before the out-
break (1865) of the Black Hewk Waer. Hence, Winchester's
off hand statement was probably founded upon accurate
information, though it is now little more than a legend.

1
* This
Lette:.}o Peper was presented baefore the geologic sectlion of the Utah Acsdemy of Sciences, Arts, and

-‘emhg' 8% Logen, Utseh, October 28, 1960. The Abstract will be published in the Proceedings for this

2,
© Wineres
Pehester, Desn E., 1976, U. S. Geological Survey Bulletin 691, page 141,
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Figure 1. Index Map of Utsh, showing the location of the site
of the legendary oil shale retort presumed to have been built by
the Mormons between 1854 and 1859.
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INTRODUCTORY NOTE--AN APPEAL FOR OLD DIARIES

The following is & progress report, needing more
gctual substentiation. The details of this "historical
treasure hunt" are here given in the hope that some inter-
psted reader may be reminded of an outdsted news item or
of an entry in some pioneer diary that may illuminate the
wckground of this legendary retort from which was ob-
tained the first mineral oil in Utah.

After a decade of "watchful waiting", an equallg
jpteresting aslmost forgotten historical circumstance
yas drawn through the curtein of mystery into the light
of documented proof. The zuthor of this account here
pakes an appeal to any and all who may find clues that
pight lead to a similar validstion of this footnote to

pistory.

A LEGENDARY PRELUDE TO THE UTAH PETROLEUM INDUSTRY

As far basck% as 1694, Ele, Hencock, and Portlock
pade "pitch, tar, and oyle out of a kind of stone from
$hropshire," England.® Thus, oil was derived from oil
shale long before August 28, 1859, when the Drake well
in Pennsylvania ushered in the modern petroleum industry.
In fact, even Utah appears to have had an embryonic oil
shale industry prior to that date.

The Utah Geological and Minerslogical Survey for
some time has hsd & project under way entitled "The 0il
and Gas Possibilities of Utah, Re-evalusted." The ex-
tensive, rich, o0il shesle deposits of the steate must be
considered as a part of this "re-evelustion."™ In this
¢tonnection, an effort has been made to authenticate a
legendary claim that the Mormon pioneers built a retort
near Juab, Utah, by means of which they extracted oil
from 0il shale before 1860,

In Bulletin 691 of the U. S. Geological Survey, by
Dean E, Winchester (1918), there is shown as plate XI,
& Photograph of what is labeled an "Abandoned oil shsle
retort, near Juab, Utsh." (See Frontispiece, page 4.)

L op
of thleﬂx!t’ord, Arthur L., 1948, "The Meteorite (?) Discovery in 19381 A Confession of Error." Proceedings
“teh Acedemy of Sciences, Arts, and Letters, v. XXV, p. 151-155,

4. Bast
ing J:iferville, Charles, 1909, "Economic Possibilitles of American 011 Shales": Engineering and Min-
rnal, v, g8, p. 149-152,

5. En
€ Pet. 330, 1697: Ele. Phil. Trans., 1697, v. XIX, no. 228, 544t Phil. Trans. Abridged IV, 168.

-



In a copyrighted booklet by J. B. Jenson, publishw
in February 1921, entitled "New Shale Industry," reprinteg
from a8 series of five articles published in the Salt Lake
Mining Review, the same photograph as used by Winchester
is given with a label of "Salt Lake Mining Review" writte,
across its face., Underneath the picture appearing {p
Jenson's booklet is the explanation, "Old Mormon retor
near Juab, Utah, used by the Mormons 50 years ago,®

Both Winchester and Jenson are irritatingly va@@
in their references to this pioneer "retort". Winchester
merely says:

"Before petroleum was discovered in Pennsyl-
vania, the Mormons distilled oil from shale near
Juab, Utaeh, where the rgins of an o0ld still can
yet be seen. (P1, XI)"

After making the point that the retorting of oil shale
was not new, Jenson, on page 22 of his booklet, says:

"Lubricating o0il was also produced from western
shales in limited quantities in the early history
of Utah. An old retort used for this purpose is
still in existence near Jusb, Utsh."

Similar statements in contemporary literature, all
later than 1916, appear to have relied either upon Win-
chester, or Jenson for their authority. I have endeavored
diligently, but thus far unsuccessfully, to find somé
pre-existing records from which these statements could
have been drawn,

U.S.G.S. ARCHIVES YIELD WINCHESTER'S NOTES
ON PIONEER RETORT

Jenson was & native Utahn., He had won national pro-
minence as an o0il shale retort experimenter dating b&c¢
to 1902, His article carried the same photograph of the
Juab retort as shown by Winchester. Therefore, since B89
credit is given in Jenson's article for the source ©
this photograph, and since Jenson's reproduction hes ngalt
Lexe Mining Review" printed across the face of the picturés
it was at first supposed that Winchester obtained his
photograph from Jenson, or that both Jenson and Winchestei
had reproduced an older photograph belonging to the sal
Lake Mining Review. No evidence was found to substal”
tiate either theory., After extensive inquiry t hroug

B L R ——

Vi
6. Winchester, Dean E., 1918, U. S. Geological Survey Bull. 691, p. 45. The same statement, but
out correlated photograph, is made by Winchester in U. S. Geologlcael Survey Bull. 641, p. 141

-8-



yne Us S. Geological Survey, Elizabeth Wellshear, 1lib-
;rian’ Denver Branch, found the original negative, It
rs in the Photogrephic Library and Field Records File
:leections of D, E. Winchester's material on Utah. She
150 found Winchester's supplementsl disgram, with his
longhand originel notes describing the retort he had
ﬂwtographed "in Chriss Creek Canyon, southeast of Juab,
september 1916." Miss Wellshear sent me a photostat copy
of these longhand notes, together with a typewritten
transcription. The diagrem has been retouched and repro-
duced along with the photograph and Winchester's tran-
scribed notes, as the Frontispiece on page 4 of this
circular.

EFFORTS TO FURTHER SUBSTANTIATE THE LEGEND

A preliminary search of the records of the Utah
Historical Society, the L. D. S. Church Archives, the
University of Uteh Library, and the records of the U. S.
Bureau of Land Management have thus far been disappointing.

Dr, Clyde T. Hardy, who investigated the geology and
has published on this area7, tells me that he has heard of
no local traditions bearing on the subject. Tentative
arrangements have been made to examine the Juab County
cleim records.

Chris's Creek8 is approximately midway between Little
Salt Creek on the north and Maple Creek on the south,
draining the west slope of that portion of the Gunnison
Pletesu immediately south of Levan, Uteh., All three sre
intermittent streams which emerge onto the bajada along
the east side of Juasb Valley, the southern extension of
vhat is commonly known as Levan Ridge.

SYLVESTER PIERCE AND OTHER OLD RESIDENTS INTERVIEWED

Sylvester Pierce (now 87 years old) spent his boy-
hood on the old Pierce Ranch at the apex of the alluvisal
fan formed by Chris's Creek. The Pierce ranch was sold
by his fether, George H, Pierce to the Chase brothers--
James, Sisson, and Solomon D. The ranch has since been

7.
Plat};"dy' Clyde T., and Zeller, Howard D., 1953, Geology of the west-central part of the Gunnison
%u:  Geol. Soc, America Bull. 64.

8,
*lon op ;P.lling here used is that preferred over "Chriss" employed by Winchester, or the "Criss" ver-
Mve g4 erdy snd Zeller. The residents of Levan and of the ranches round-about slways use the posses-
epps.nr(? According to Sylvester Pierce, the name originated from the fact that Chris (Christian?)
Spellgy eppsen?) wintered a herd of cattle about 1873 in this drainage basin. The same confusion of
Senyon € Of the seme name is found on the various maps of the U, S. Forest Service and others for the
the h..;“d ridge between Reddick's Canyon (on the north) and Quaking Aspen Canyon (on the south) near
Ple yaq "'"':'l of Chicken Creek, approximetely nine miles northeast of the old retort site. The multi-
boty the %f Chris" is understandable. Christian, Christensen, Christiansen, and even Christison, in
Pesidnng 8nish and Swedish forms, were such common names in Leven and vicinity that many of the pioneer
tders . 0f "Little Denmark" sdopted new nsmes (i.e., Dalby, Werner, etc.) as a more convenient means
entification,



known as the Chase Ranch and is now owned by Roy Chase
-a son of James, Sylvester Pierce is a sheepman Wh°1ms
ranged his sheep widely in this area. So far as knoyy
he 1s the oldest man who has an intimate knowledgeof
the region.

The lete Dr. D. G. Edmunds, formerly of Wal%,
Utah, a small hamlet on the opposite side of the Gunni.
son Plateau, owned the range on Chris's Creek and adja-
cent areas, As a boy and during many seasons sinc%
he and his herders trailed sheep over the mountains froa
Wales to Juasb Valley, along the headwaters of Christ's
Creek and its tributary, Shale Hollow.

Hoitt Moss of Levan, Utah, now owns the area around
the old Juab Station and the grazing land to the west on
Long Ridge, where Green River oil shale outcrops and whers
the retort reported by Winchester as beihg "near Juab" was
at first assumed to have been located. Holtt Moss has
spent his lifetime in thils area and knows it intimately.

In answer to a questionnaire, Hoitt Moss disavowed
ever having seen any old ruins or other indications that
a retort had been located anywhere on the west side of
Juab Velley. Sylvester Pierce, Dr. D. G. Edmunds, Roy
Chase, and his brother, Dr. Daryl Chase, have each either
been interviewed at length or, through correspondence,
have contributed such informetion as they possess bearing
on the investigastion. Correspondence with Roy E. Gibson,
editor of the Times News of Nephi, Utah, has been helpful,
but disappointing in not yielding more tangible details.

THE "JUAB" RETORT TRACED TO CHRIS'S CREEK

Mr. Gibson reported that Mr. Alma C. Dalby, living
in Levan, Utah, was the only man he had ever heard speak
of any traditional evidence that would seem to substan”
tiate the statements of Winchester and Jenson.

I sent Dalby a copy of the photograph taken by WiB~
chester, with quotations concerning it, and requested 9“{
information he might be able to give which would shed 1igh
on the background for the old oil shele retort. He wro®s
that the tradition was too involved to tell briefly iR
letter, but that if I would come down, he would be glad tg
visit the locality with me and give me such information an
he could. He did write, however, that the retort had bez
on Chris's Creek, southeesst of Levam—-not on Long Ridgh;
west of Juab. Soon after this, the information from d
U. S. Geological Survey Archives in Denver was recelv® é
fixing definitely the location of the old retort as havi?

been on Chris's Creek.
-10-



EXPEDITION ARRANGED IN SEARCH OF THE RETORT RUINS

Arrangements were made with Sylvester Pierce, Ernest
plerce (Sylvester's son), and Alma C. Dalby to meet me at
revan and visit the area of Chris's Creek, Mr, J. E. Han-
son, &n 0ld resident of Levan (now in his "eighties") and
three Dalby boys, Richard, Carl, eand Alan, all grandsons
of Alma C. Dalby and J. E. Hanson, also accompanied us in
peking the Shale Hollow examinstion on Chris's Creek.

Before maeking the trip, Hanson said he knew of the
scattered remains of an old still in Shale Hollow, & north
tributary to Chris's Creek. However, Hanson's description
of the locstion and the nature of the still did not har-
ponize with Dalby's boyhcod memories, so that the diver-
gence of proffered guidance threatened to delay the com-
pletion of the investigation before the arrival of an
gpproaching storm,

LEGEND TRACED TO STEVE MOSS ABOUT 1898

Dalby's story is that about 1898 he visited with
his father & north tributary on Chris's Creek, in which
at that time he had seen an old abandoned oil shale retort
wvhich was the subject of & discussion between his father
and Steve Moss, an o0ld and respected pioneer9 of the ares.
Dalby remembers well the story Steve Moss told his father,
but he has forgotten the names of the original owners of

the retort and other factual data that would enable us
to "pin down" the sctual history of experimentstion.

ONE BARREL PER DAY WAS PRODUCED FOR HARNESS OIL, ETC.

According to Dalby, Moss told Dalby's father that
the retort was built by an old pioneer experimenter who
extracted as much as a barrel of oil per dsy. This oil
was used as a dressing for harnesses and other leather
goods and also as & lubricant and as a source of light
from wicks in crude lamps.

However, after exsmining carefully the reproduction
°f the photograph tsken by Winchester, Dalby had serious
doubts about the latter being & picture of the old retort
?e had seen as & boy. Dalby sasid thst, s he remembered
1t, the old retort was built of native stone, not of
b?iCk, as shown in the Winchester photograph. However,
Since Hanson knew of the ruins of an o0ld retort in Shale

2;1~ Stteve “oss wes an older brother of Fred Moss (see Figure 8), the colorful, handsome, very talentea,
i:;,. empestuous outlaw of this frontier region of early Utsh. Thls Moss family were Danes whose name
lév;nendedl from an English soldier who merried in Norway and moved to Denmark. The old residents of
Stc»lewho <new the Moss family trusted Steve as much 2s they fesred Fred. Steve was not given to light
soqw SS Ee had the reputstion of telling only facts., "You could be sure it was true if Steve Moss seid
er not?te Moss was born in 1861. At 18 he msrried s girl from Levan and settled st Little Sslt Creek
P?c{in Fih of the oid Plerce Ranch. According to his son, Dewey S. Moss, Steve's first love was pros-
2ng 98~ Calby's fether, and "s Mr. Yergensen" grub-staked him seversl times to prospect the ares south
t'ﬁ‘.nknf& of Levan, the cherscter and history of which he cseme to know intimstely. Four of his sons
Sucne ;:P.t'ir:member their father telling them of the old retort but thelr memories are too vague to
¢ htlstory.

-11-



Hollow, and since 1t was in Shale Hollow that Sylveste,
Pierce and Ernest Pierce had each done assessment Work
(described hereafter) on a shaft and tunnel, respectively
it was decided to visit the Shale Hollow site firg

At the Chase Ranch a conference was held with Roy
Chase, who after viewing the Winchester photograph, of-
fered the opinion that this was indeed the retort he hgq
seen about 1930 when riding for cattle in the area. He
said he did not remember having seen it when, 8s 8 boy,
he was in the same area about 1912,

THE SCATTERED RETORT RUINS FOUND AND PHOTOGRAPHED

At Chase's Ranch our party was joined by Sylvester
Pierce and Ernest Pierce, and together we visited Shale
Hollow. We found and photographed the remains of the
0ld retort featured by Winchester. There is no question
about 1ts identity. The cast-iron floor, headplate, and
steel press screw, the scattered brick from the walls of
the still shown in Winchester's pilcture, the o0ld smoke
steck, the knucklejoint of the pipes shown in Winchester's
photograph, the steel hoops from the barrel used to col-
lect the condensate, charred fragments of the barrel stays,
broken fragments of the thick-walled glass tubing used
as part of the conduits for the volatile liquids and geses
were found either at the immediate site or a short distance
down the ravine where floods and men had carried then.
The sagebrush, scrub oak, and other vegetation shown in
Winchester's picture fit exactly the flors of the loce-
tion found and photographed by our party.

There remains now but to prove that the retort photo-
graphed by Winchester was built by Mormon pioneers and w8°
used back as far as claimed by Winchester and Jenson for
distilling oil from the kerogen shales of the Green RIVET
formation, This proof may never be found. The trail méy
be too cold; but the Mormons were record-keeping people’
and it is entirely probable that buried in the old Tré~
cords of Juab County, the srchives of the L. D. S. Churchs
or in the abscure entries of the pioneer issues of the
Deseret News is a note which will give the background for
this early adventure,

DALBY SUSPECTS MOONSHINERS HAVE "MUDDIED" THE iﬂgé

+ t

After examining the scattered remains of the reuoze

photographed by Winchester, Mr. Dalby continues to hane
e ©

misgivings about this retort being the same as th

he saw when & boy. He wonders if the "retort" pho

graphed by Winchester might not have been an glc?

still built by "moonshiners" using the old prospect &
-12-
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Figure 2. Looking south-southwest down Shale Hollow toward its juaction with Chris's Creek. Back of
Alan Dalby is an o0ld camp site on a little flat grown over with desert sage and surrounded by Utsh
juniper and serviceberry bushes. In front of Dalby is the scsr in the west bank of Shale Hollow made
wvhere the old roadway entered the bottom of the ravine.

F.

aig“"e 3. Looking north up the bottom of the Shale Hollow rsvine, Alma C. Dalby stands at foot of dip-

Msge to left. The oil shale (being examined by J. E. Hanson and the Dalby boys) outcrops along the
(right) bank of the ravine where it dips under the overlying cover.



Figure 4. Heavy cast-iron 1id with press "eye" for screw press of old retort. This is & considersble
distence down the revine from the old retort site shown in figures 6 end 7. The 1id wes not cerried by
floods unless it was "rafted" on mud and debris. It is so hesvy as to require two men to 1ift it, The
men in the picture are (from the left) Richard Dalby, J. E. Hanson, Carl Dalby, and Alsn Dslby.

Figure 5. J. E. Henson, Alme C. Dalby, Carl Delby, Richsrd Dalby, and Alen Dalby st=nding I
inch thick x 24 feet x 3% feet cest iron plate. This probably represented the floor of the
Though separated from the round 1id shown in figure 4, this rectangular plate was down stream fro
0ld retort site which had not been discovered when this picture was tsken.






on the oil shale claims as a camouflage for their sctj.
vities, in case they needed an alibi if arrested by orfr;.
cers from the Department of Internal Revenue. Dalby dogg
not question that there was an old Mormon o0il shale retory
nor that this old retort did produce oil as explainegd to
him and his father by Steve Moss., He thinks that Winches.
ter must have heard of this tredition from some locs]
settler who knew of its history, but thet Winchester ys;
unable to verify this record with enough details to jys-
tify more than the bare statement already quoted from 7,
S. Geologicsl Survey Bulletins 6471 and 691. However,
Dalby theorizes that Winchester might have found & "moon-
shine" still on the shale outcrop, and that if so, he
would naturally have assumed that this was the pioneer
retort he had heard about as belonging to an earlier gen-
eration.

If Dalby's "moonshine" theory were correct, i1t would
explain why Roy Chase cannot remember seeing the retort
when he visited the area about 1912. It also would explain
why neither Sylvester Pierce nor Ernest Pierce can remen-
ber having seen the still when they did assessment work
on the shaft and tunnel, respectively, as set forth here-
after,

FACTS NOT EXPLAINED BY THE "MOONSHINE" THEORY

If, however, when Winchester photographed the still
in 1916, it was not more than 4 years old, how could it
have sppeared so ancient that an experienced investigator
such as Winchester could not have readily recognized 1t$
recent origin? We would expect Winchester to have beeél
suspicious that this still was far too new to have beéel
constructed as far back as 1860, Furthermore, Winchester's
field notes describing the still he photographed almost
psrallel the description of a common "D"-type still give®
by an authorityqo on this subject. Apparently this tyP¢
of 0il shale retort was in common use for small-scal®
operations, Winchester was no novice; he had examined
many primitive oil shale retorts throughout Utash and 0107
rado. He probably had seen various "moonshine" sti%?&
Had this been built by "moonshiners," we would expect WiP~
chester to have resdily detected its true origin.

THE OIL SHALE ASSESSMENT SHAFT DUG BEFORE 1888

5
According to Sylvester Pierce, an 86-foot shaft ¥

. yas
dug in Shale Hollow. The latter portion of this shaf?® :j’
finished about 1888 by George W. Pierce, his older brot?h c.
with Sylvester's help when Sylvester was 15 years of 28

10, Baskerville, Charles, op, cit,, p. 152,



§Aﬁéﬂ PIERCE TRACED SHALE LOCATED BY INVALID HUSBAND

Sylvester Plerce clalms that his mother, Sarash Pilerce,
giscovered the oil shale float in Chris's Creek and that
nis father, George H. Pierce, son of Isaac Washington
pierce'', traced this to its source in Shale Hollow and
filed claims on the oil shale.

ETHER RUSSELL BOUGHT CONTROL AND SUNK A SHAFT

Later, George H, Pierce interested a man by the name
of Ether Russell, an employee of the Salt Lake Tribune, in
trying to help him develop the property. Russell is re-
ported to have paid George H, Pierce $200 for a 3/4 inter-
est, Plerce retaining a 1/4 interest and the right to a
royalty, the amount of which Sylvester does not remember,
This happened when Sylvester Pierce was about seven years

old.

o —— o —— - - = o

11, I"ris Isssc Washington Pierce joined the Mormon Church in 1833. He died in Illinois on December
28, “8i1.

en old survey plat of the Public Land Office, what is now Chase's Ranch 1s lebeled under the
Isasc Pierce. This is undoubtably Isasc Wsshington Pierce, Jr., the son of the man who died
th 184, and the younger brother of George Henry Plerce, who developed the ranch, who filed on the oil
shele cleims, end whose sons and grandson dug a shaft and drove a tunnel in an effort to hold the
nirerel rights,

ir

Zezausa of the location of the old oil shele retort in Chris's Creek, becsuse the water from Chris's
Creex was used to develop the old Pierce Ranch (now owned by Roy Chases and because the history of the
01l shele enterprise was so intimstely intertwined with that of the history of the Pierce family, the
following pertinent facts concerning this family sre here footnoted.

fzcording to Andrew Jenson's L. D, S, Blographical Encyclopedis, volume 4, psges 44-57, Isaac
Wsshirgton Pilerce, Sr., hsd four sons, Amass, George Henry, Nathan, and Issec Wsshington, Jr., and a
dsugkter, Lucy, who diled in infancy during the mob violence of that period. His widow, Phoebe Baldwin
Plerce, married Daily Carpenter and came West with three of her sons (Amasa had died previously),
arriving in Salt Lake Valley October 6, 1852, 1In the soring of 1854 the family moved to Ogden.

dowever, sccording to L. D. S. Church records, the second son, George Henry Pierce, was living at
Peyson in 1854, st Nephi in 1860, and at Deseret (where his dsughter, Phoebe, was born July 15) in
186", In the meantime his first wife, Lucinda Ellsworth, had deserted him. By her he hed fathered two
sons, George Henry, Jr. (who died ss & child), end Amasa, On April 6, 1859, he had merried Sarah Skinner
of Prcvo, Utah, teking her and his son, Amasa, first to Nephi and then to Deseret where his mother then
lived, The Sevier River "bottoms™ st this time were a series of lakes and marshes with luxurisnt meadow
grasses in great abundance. George Henry Pierce spent much time cutting this for hay and wading through
the swsmos to carry the hay to higher ground for curing. Probably 8s the result of this exposure to
the ~1illing waters, he contracted pneumonie and nearly died. He never fully recovered from this pro-
trected 11lness. One of his lungs was tapped with e drasin tube and finally collapsed, leaving him with
; witkhered erm snd such frsil health that his family hsd to be supported almost entirely by his wife,
eret.,

fem":; scpears that Issac (the fourth son of Isaac Weshington, Sr.) went to Ogden with his mother's

He;:} in the spring of 1854; however, it 1s recorded that he later joined his brother, George Henry

Iniihi' st Psyson (prebably late in 1854, becsuse Issac there psrticipated as a guard during the Walker

e"ss: Var;) On June 14, 1857, Isaac wes et Fillmore, Utsah (where it is recorded that he was ordsined

Hiselenty by Hyrum Mece), end became s pioneer settler of what 1s now Deseret in the spring of 1858,

sett?o&her was (accnrding t6 the sbove reference from Andrew Jenson, p, 45) "the first white womsn
+eT in Deseret,”

Isaac, i{n the spring of 1862, crossed the Plal
81 » I g » ] ains 8s & tesmster going from Utah to the Missouri
a::T ‘; meet the L, D. S. emigrants. It wss on this trip that he met the Carlson sisters, Hanneh and
on V;r ha;nlh, he merried May 4, 1863, On January 22, 1864, Hannah died snd was buried at Fillmore.

7, 1864, Iseac merried Elns., Issac's mother had by Carpenter two or more dsughters and s

wip %
Piis b0y who died in infency. Mrs., Cerpenter died in Deseret, January 6, 1865, but was buried in

“ore beside the remains of her son Isaac's first wife, Hannah,

Wh;lo Isesc was » freighter he would have pessed several times slong thet portion of the 01d
sent E;B rell now roughly followed by Highway 91 between the crossing of the Sevier River near the pre-
e be sy Dém and Nephi, Utsh, It is presumed that he came to know of the retort in Shale Hollow, that
thetr{eiiggzﬁﬁassei with the possibility of establishing s ranch at the mouth of Chris's Creek, and
s wr y made some sort of claim for & squater's right at this point, which might

S nsne oa the old survey plat sbove referred to, g P ’ e secount for

“n May, 1868, G
bye, b &) » George Henry Pierce, moved to L
grs oh, ) evan from Deseret. Isasc Pierce is 11
2e"ry Pi?;::,anign:a:e:;i:idig &57’“ in 1869. lfs thus, spparently followed his older :rot:::? g§°:;:
nt {on o & year earlier. The biographer of Isssc Plerce d
1"‘8'“ of Issac's holdings on the 0ld Plerce Ranch o8 hov make any
181 » and since Issac moved to Glenwood in Sevi [+
Plercet] adout the time that Sylvester Pilerce says his fathe Sesensioanty
€'s Ramch, 1t 1 r, George Henry Pierce, took possession of
orfey N ’ S probsble that, if, ss indicated by the 0l1d surve lat, I
his ~on founder of this ranch st the mouth of Chris's Creek, h s drooed os nlg n fact, the
lder brother, George Henry Plerce, before leaving for Gien:o:;?t have disposed of his interest to
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Ether Russell was a married man who associated himsels
with a partner in Salt Lake City by the name of Charlig
Anderson, a bachelor who came from Salt Lake City ang
camped in Shale Hollow near the old shaft and worked the
shaft quite deep before Sylvester first visited the pro-
verty as & boy. "Anderson was s smell fellow. He workeq
during about three seasons esnd would spend from two to
three weeks at & time. Then he quit coming, and Russell,
a men weighing about 150 pounds, medium tall, slender
and not in very good health, but an honest, square fellowl?
hired" George W. Pierce, Sylvester's older brother, to do
the assessment work each year. George dug the shaft with
Sylvester's help to turn the windlass. George and Sylvester
deepened the shaft to 86 feet when they were flooded out
with water. The deepest formetion penetrated avpeared
the most promising. 0il collected on the water and was
skimmed off and ignited.

ERNEST WYLER HAD OIL SHALE RELOCATED AND A TUNNEL DRIVEN,

Russell died about 1893 and was succeeded in interest
by a man by the name of "Ern" Wyler, who did nothing fur-
ther on the shaft, but hired Sylvester Pierce to post his
relocation notices on Jenuery 1 of each year 13for several
years until about 15 years after Sylvester Pierce went to
Flat Canyon, or sbout 1912,

Later, during the winters of 1915 and 1916, Ernest
Pierce, Sylvester's son, who was then 15 to 16 yesrs old,
helped John Beemus of Gunnison extend an old tunnel into
the east face of Shale Hollow near the old shaft. They
were paid for this work by "Ern" Wyler.

OLD RETORT REMAINS EXAMINED SEPTEMBER 3, 19¢€0

The scar on the esst side of Shale Hollow presumed %0
have been caused by the cave-in of the old tunnel &%
found when our party visited Shale Hollow, September 2y
1960, FErnest Pierce, who helped do the last work on the
tunnel came psrt way with us, but was under doctor's order?
to avoid overexertion. Therefore, neither he nor his a8g°
father, who helped with the shaft sunk during the neight~
ies", could accompeny our party beyond the lower camp site-
However, the recst of us continued up Shale Hollow tOﬂtig
gbove-mentioned scar merking the tunnel site snd beyonG
the site of the retort photograsphed by Winchester. ?hf
shale formation dips to the east and outcrops interm1§
tently along the east bank of Shale Hollow (see figure 313
Floods down the wash must hsve completely filled the °

shaft.

12, Orasl statement of Sylvester Pierce.

13. Between 1880 and 1927 the assessment year corresponded to the calendar yesar.

-18-~



NEITHER ROBINSON NOR THE PIERCES REMEMBER THE RETORT--WHY?
NELIHZR

Sylvester Pierce does not recall having seen the old
shale retort when he was helping his brother George dig
tne shaft, nor does Ernest Pierce recall having seen it
a generation later when Ernest was helping John Beemus
drive the tunnel., Nelther does Heath M. Robinsonl4 re-
member having seen the retort in 1914 when he collected
the samples from Locality No. 1, shown on his mep for U.
g. Geological Survey Bulletin 647, But it is possible
that none of them went so far up Shale Hollow as the site
of the 0ld retort, They did not know of its existence
and would have had no occasion to explore Shale Hollow
gabove the old shaft. The retort ruins were not conspi-
cuous. Had one not known what to look for, the ruins
might easily have been passed by unnoticed.

Propsecting and development are well authenticated
during the later stages. The early history is left largely
to surmise, TUntil more research is done and facts to the
contrary are brought to light, the following explanation is
placed on record as background for reference purposes.,

HISTORY POSTULATED FROM CIRCUMSTANTIAL EVIDENCE

When the early Mormon immigrants came to Utah, the
0ld Mormon treil led them neasr an o0il seep in southern
Wyoming, where it is sald they were able to collect oil
residues to lubriceste their wagon hubs. The tradition
of this occurrence probably persisted among the early
immigrants and kept them alert for some local source of
01l near the Utah settlements.

THE RETORT WAS OLDER THAN ADJACENT SETTLEMENTS.

There was no settlement near our pioneer retort site
either at Levag or Chicken Creek!5 until after the settle-
ment of Nephil6,Manti!”, Ephraim, snd the discovery of coal
8t what later becsme Wales. As early &s December 20,
1849, "Lieutenant Gunnison!8 reported that there was a

—— e ————— —— —— ————

T4, Written communication to Arthur L. Crawford.

15. YcCune, Alice Paxman, The History of Jusb County, p. 151.

6. Heff, Andrew L., 1940, History of Utah, 1847 to 1869, p. 209.

1
Pzée gfttled November 22, 1849, "These Our Fsthers, a Centennial History of Sanpete County, 1849-1947",

éi; L. D, 5. Journal History, December 20, 1849. (John W. Gunnison, then a member of the Stansbury
Qcteg‘°1°ni later as Captain Gunnison he was chief of the surveyling perty massacred by the Indians,
ober 26, 1853, near Qasis, Utah,)

as Sﬂﬂther entries in the L, D, S. Journal History showing the interest of the ploneers in coal &8s soon
ettlement was well under way sres

Wargy g;cimber 7, 1848, crediting Hosea Stout with finding "symptoms of coal a qusrter of a mile above
M rings,n
P, 5}9"“‘TY 30, 1850, noting that Dr. Blake was doing "some work on coal from Sanpete Velley." (Dr, Wm.
+8%8 was the surgeon sttached to Stansbury's expedition, but he was also a chemist and geologist.)
19,
Indu516ft' op. ¢it., p. 208. (See also Winn, Eden Loris, ab. 1955, "Development of Utah's Coal Mining
F¥, 1850-7900": Brigham Young University unfinished Master's degree thesis,)
20,
Neff, 1vid,, (April 9, 1865), p. 399 =19~



splendid veln of cosl" in the region between Manti 4

Selt Lake City. By 1851 coal had been discoveredat
Coal Creek!9 at the southern rim of the Great Besip
and iron ore was already being investigated. But m@
0il shale that gave rise to the pioneer retort was pr,.
bably not known until after the end of the Walker Way
in 1854, There are strong reasons for believing that
its discovery antedates the outbreak of the Black Hayy
War?0, The stage was set for the oil shale discover

and the building of the retort immedistely following
the Walker War,

THE PERTINENCE OF THE WALKER WAR

Since July 17, 1853, when Jemes Ivie?! interferred
with @ Ute Indian's abuse of his squaw at Springville,
Chief Wslker had plagued Central Utsh with relentless
war., All of the raenchers and villagers of the state
sought the protection of improvised forts in the ler-
ger communities., Many lost their lives. But, by Nov-
ember 28, 1853, Wslker's younger brother, Ammon, erri-
ved st Parowan?? to sue for pesce. An armistice was
concluded and a "Big Peace Smoke" promised in the spring
to take place at Chicken Creek, when President Young
would come south, The "Big Smoke"<23 was begun May 11,

21, Neff, ibid,, p. 372.

22, See Journal History under date of December 8, 1853,

23, See Journal History under dates of May 11 and 12, 1854. For further details, see ¥Weff, op, cil.s
p. 379-381, end Bailey, Peul, 1954, "Walkara, Hawk of the Mountsins", p. 148. To prepare for 1:9
"Pesce Smoke®, President Young had sought to propitiate Walker with presents and messages of gocd wiils
dispatched from Selt Creek with George W. Bean and Orrin Porter Rockwell, his two emissarlies most exver-
lenced with Walker's unpredictable temperment. Together, this team had breved s "near scalping” oF
Walker's party on the Provo in Msy 1849. Together, they, with others, had in April 1854, teken presest?
from Brigham Young, and treated with Walker at Beaver Creek. They were told by President Young tc 48%%
"Chief Walker in hand and peacesble for a year, if it cost the Church $10,000," (See Horne, Flore -+
Bean, compiler in 1945 of the "Autobiography of George W. Bean and hia family record®, p. 9.

3

According to Bailey, on arrival at Chicken Creek, President Young made the mistake of sending wers
to Wslker that he had arrived and was resdy to meet with him in his carriage, Walker considered th!’_z
serious breach of protocol snd sent word that Walker would be waiting in his cemp if Young uishea":d
see him. Then, when President Young went to Walker's camp, the President was informed that Wslker -
not have the Spirit" snd would need more time, After being subjected to & further series of dﬂl?)‘:e
tactics, President Young was finally able to get Walker to set the date shesd one week. Presj""d'
Young with his party then went on to Fillmore, attended to his Church and state affsirs, and ”"“'"g;
vith Chiefs Kanosh and Peteetneet and lesser dignataries for the "Big Smoke", I have not found P"fg;
that sny such week of postponement was ever agreed to or that some of the other claims made by Eels
have & basls in fact,

- e
According to Bean's Autobiogrephy (cited above, p. 94-95), however, there wss no trip to Fil:?f:d
and return, but "the Elders sdministered to the (Walker) child end it got better, so thet Walker de;“‘:ng

to go with us next morning as far south as New Hsrmony, Iron County, which took 15 dsys or more. ngs
in good company had a good effect upon him," Since Beesn was one of the interpreters and s Pl'in"lp'}ﬂ. “e
between" throughout these negotiations, it would seem that his record of eye-witness events show:®~”
resd with confidence.
vay

Walker did not lesve at once with Brighsm Young's party, but st the Sevier River Crossing 5"2 3
12, "et 5 o'clock, p.m., Daniel H., Wells, Orrin Porter Rockwell, and those who were left to trsde
the Indlens errived with Walker"™ (L D. S. Journsl History, May 12, 1854). Subsequent entries 5‘,
Journsl History show conclusively that Walker was with Brigham Young st Cove Creek and indicel®¢ “°
he went as far south as New Harmony ss claimed by Besn. Un its return, Brigham Young's entoursge CF'Xbe
on the south bank of the Sevier River the night of May 25th, High water in the Sevier River NSd:;d,
crossing difficult, After rsfting the river on May 26th, "We had s heavy shower which watered the i -
meking it heavy dragging to Nephi, where we arrived at 2 o'clock p.m....," No mention is made of & 7o
to continue the "Peace Smoke"™ and the time schedule recorded seems to rule out such s posslbilit)" oL
perently Brighem Young believed that Mormon kindness, firmness, dignity, and consistency would neec L wrf
to impress themselves on the undisciplined Indisns, and that there was little point in continuing i
to achieve an elaborate treety,

ed

) 5
Interesting in this connection is the following quoted from a speech by Brigham Young, peces=?®
1854, delivered in the Mormon Tsbernacle in S-1t Lake City:

"There are many in this city who cen beer witness to an incleent

"There sre many in this city who can besr witness to an fncident I will now relate, Lest s?fffﬁ,
vhen we visited Walker, the Indian Chlef, he wss dull and sulky and lay in his tent, and would 79 q4s
out to meet me, I went into his tent, and the first thing he said was "Brother Brigham, lay your
upon me, for my spirit has gone away from me, and I want it to come back agsain,"™ He was full of #
for his people had been fighting, and he did not know whether to turn on the side of peace or %6T*

1
“We laid hands upon him and he felt better. At his request we sung some "Mormon®™ hymns, ’:d::‘lﬂ
ve left his tent, he was full of the good spirit, and would not injure this people, no, not one par
lar...He travelled with us to Iron County and had dreams which amounted to revelations..."



18543 but it was not until mid-summer that events showed
that the Walker War was over. Oa Januesry 29, 1855,
Wwalker died®% and was succeeded by his brother, Chief

Arrapeen25.

The year of the Walker War had disrupted progress
in the smaller settlements., Building and exploration
had been grestly hindered. Nstursl resource development
nad to be postponed in the interest of community defense.
Wwith the close of the war, the pent-up urge to get on
with the colonization program msde itself manifest. At
no other time did mining receive such official Mormon
sanction.

THE DISCOVERY OF COAL AT WALES--A LOGICAL PRELUDE

There was a "boom" atmosphere, when on Sunday, Oct-
cber 15, 1854, in the 01d Bowery at Fort Ephraim, "Brighsm
Young preached & sermon, Chief Arrspeen came and had an
interview with the governor, giving him a regular hugging!
puring the conference in the Bowery, an Indian, Tabions,
arose, held a piece of coasl above his head and exclalmed,
*Heap burn!" This dramatic story and the account of how
John F. Rees and John Price (two Welch coal miners) were
sent with Tabiona by Brigham Young to make the first white-
man discovery of coal at Coalbed (later named Wales) i1s re-
corded in & manuscript dictated in 1924 for the L. D. S.
Historian's Office by Dr. T. D. Rees. It i1s on file in the
L. D. S. Archives and is probably the source of the account
glven in These Our Fathers and most of the accounts that
have been written since 1924.

Although the coal at "Coalbed" was not the first to
be discovered in Utah, its nearness to the Mormon centers,
gave it special significance. In a speech28 in Salt Lake
ity in May 1855, Brigham Young gave the people generally
& preview of its importance.

:éil This dete of his death is that of Paul Bailey in his "Walkara, Hawk of the Mountains," p, 16B8-169.
of JOY Bpparently takes as his authority the account recorded in L. D. S. Journal Hiatory under date
fn ";gusry 29, 1855. Andrew L. Neff, op. cit., p. 382, gives Walker's death as Janusry 25, 1855, and
Tows ese Cur Fethers", p. 28, Jeanuary 20, 1855, is the date given for Walker's death, apparently fol-
. ng Been's autobiography (Horne, op, cit., p. 144). Bean, however, was not present and the date
€lven by nim may have been approximated years later.

2. There 1s no mccepted spelling of this name. The one here used is that in Neff's "History of Utah,"

. L. D. S. Journal History, October 15, 1854,

27, -
These Cur Fathers, a Centennial History of Sanpete County, 1849-1947, p. 211,

28,
%)
vith

Journal of Discourses, v. 2, p. 281. Undoubtedly President Young had been "briefed™ by the Weloh
?égefi;fhia discussion indicates clearly that most of his listeners had had little or no experience
si uel,
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The Welch converts to Mormondom were mostly coa]
miners with no experience that would fit them for the
frontier on which they had cast their lot. When neys
of the discovery of Coalbed resched the contingent gt
Spanish Fork, where a number of Welchmen had gathereq
around a Welch sponsor who had been a missionsry to Wales,
one of the immigrants 1is reported29 to have said, "Now
w2 are in business., We can livel™ They flocked to Cosal-
bed and it became known as "Wales",

THE NEED FOR A SHORTER HAUL

As in any boom town founded -ocn a new mineral dis-
covery, there was always the possibility of finding s
bigger and better deposit, possibly more favorably lo-
cated. Wales was on the back (east) of what is now
called the Gunnison Plateeu. To the west lay the 014
Spanish Trseil, which hed already become the well-besten
road between Selt Lake City and Fillmore (the new cap-
ital for Deseret)., If coal could be found on the west
side of the plateau, transportation to better markets
would be shorter, much easier, and cheaver., With this
in mind, it is assumed that prospecting was pushed up
the east side and over the top of the platesu. Coal beds
that gave promise were found higher up., Associsted with
the coal were shely and limy beds that would burn if pro-
perly ignited and ventilated. The prospecters found
bituminous shales not unlike the Scottish shales from
which kerosene was then being extracted as the best known
source of a mineral substitute for snimesl fats for grease
and lighting purposes.

Scme among these early Celtic ploneers at Wales,
Utah, were familiar with the primitive oil shsle retorting
industry in Scotland. One of them probably came over the
platesu westward to Chief Walker's old camp and to what
wes later the old Mormon settlement of Chicken Creeks
near Jusb Station of a lster period. Reason tells us that
it was such a man who found and recognized the similarity
of the shale in Chris's Creek to the oil shale then well
known &s source rock for petroleum in Scotland., He coul
easily have been a Scotchman., There were many Scotch cob”
verts among the Mormon settlers, But he might have beel
8 Welchman familiar with oil shale technology. Whoever
he was, he experimented with and found this material 1@
be rich in bituminous matter. The first experiment would
not have been difficult., In fact, Dalby tells of a crude
experiment of his father, who brought some of this shal€
and put it in his mother's stove and nearly set the hous®
afire.

—— e ——— —————

29, Oral communicstion from Dr. D. G. Edmonds.
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THE "OLD SCOTCHMAN" WHO TAUGHT JENSON THE ART

The story of J. B. Jenson tends to corroborate the
sequence of events here postulated. He says in his book-
jet reprinted from the Salt Lake Mining Review:

"My first work, personslly in connection
with our Americen shsles, was underteken early
in 1902 when an 0ld Scotch retort man came into
my office bringing samples of shale from Tucker,
Uteh, with a wonderful story as to the possibili-
ties of producing kerosene direct from shale in
this country as was being done in Scotland. Geso-
line was then & by~-product, somewhat of a drug on
the market and had but little value. The enthu-
siasm of the old gentleman, together with actusal
demonstretion in s smell impromptu retort of the
production of o0il from shale, had its effect upon
me and I entered into arrsngements with him,
whereby we would build s Scotch-type retort of
sufficient size to demonstrate the practicebil-
ity of the undertaking,"

TRADITION OF RETORT RETOLD (2) BY FREIGHTERS

Had the retort been constructed after the settlement
of Chicken Creek, Levan, or Pierce's Ranch (at the mouth
of Chris's Creek) a novelty of such far-reaching signi-
ficance to freighters, and ranchers alike, in need of
"harness 011" would presumably have found mention in one
of the contemporary diaries., Since no such mention can
be found any nearby settlements were probably subsequent
to the building of the retort end its tradition was pro-
bably retold by some of the freighters who had passed
along the 01d Spanish Trail while the retort was in oper-
gtion during the early Mormon period. Circumstantial evi-
dence points to Isaac Pierce (see footnote no. 11) who
brobably was 1nfluenced by the assumed economic possibili-
ties of the cil shale in locsting a ranch adjacent to it.
Isaac would be expected to pass his information on to his
invalid brother, George, and to George's wife Sarah30,
when he negotiated wtth them to take over his ranch.

JOHNSTON'S ARMY CREATED A MARKET

. Johnston's army is known31 to have sent heavy com-
Mlssary wagons to Wales for blescksmith's cosl, The

——————

ia- Serah was a matriarch of Southern lineage, who in support of her invalid husband and large family,
ﬂ:d° c? ¢ Pierce rench an oasis in the desert--a supply station for freighters, stockmen, and Califor-
s, ° exigrants By her ingenuity, industry, and finel success in establishing this freighters' supply

“stion, sarah showed thst she had the vislon necessary to have wanted to add harness oil and exil
Bre2se -¢' ner supplies for her clientele.

2

s;; ‘Rfeb: Dr. T, D., "The Pioneer Coal Miner tells the story of the First Cosl Mine west of the Mis-
Rﬁnr*~' "his manuscript was reported to have been published in an Australian Newspaper while Doctor
“¥S was L. D, s, Mission President in Australls.
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incentive for shortening the haul by finding coal near tp,
mailn road west of the Gunnison Plateau and for distilling
0il for harness dressing would have been greatest whij,
Johnston's Army occupled Camp Floyd.

THE RETORT PROBABLY BUILT BETWEEN 1855 AND 1859

If, as claimed by Winchester end Jensen, the retort
antedated the discovery of o0il in Pennsylvania, its cop-
struction could not have been later than 1859. We cap
be quite sure that no pioneer would have tended 2 retort
at such an isolated place during the Black Hawk War (1865-
1868)., Many of the ranchers east and north of this site
were scalped as soon as the Indians becsme hostile, The
owner of the retort might have suffered the same fate,
If he was operating his retort st the outbreak of the
Black Hawk War and escaped the Indians, he is oresumed
to have abandoned his enterprise never to have returned.
Consequently, it is confidently assumed that the retort
was constructed during the years between the Walker and
the Black Hawk Indian Wars (1854 to 1865)--probably be-
tween 1855 and 1859,

THE U.S.G.S. PUBLISHED ON THE OIL SHALE AT CHRIS'S CREEK

The tradition of the retort's existence must have
come down from the freighters and persisted among a few
of the local settlers st the time Winchester in September
1916 visited the ares. It was then thst he took his
Sample No. 186 (an analysis of which is given hereafter)
that was reported on page 55 of U. S. Geological Survey
Bulletin 691 (and in the tabulation appended). It was
then that he took the photograph that became Plate XI
of the same bulletin.

H. M. Robinson, a 24-year-old geologic assistant of
Winchester had visited and sampled the area 2 years ear-
lier and made it Locality 1, sample no. 1, in the report
on page 152 of Winchester's earlier bulletinS<. Robinson's
Locality "3" was near Tucker, from which came the first
oil shale brought to J. B. Jenson by the "old Scotch
Retortman." Jenson may have obtained his story of the
ploneer retort from the "o0ld Scotch retortman®™ and told
it to Heath M. Robinson, who psssed it on to Winchester:

It appears from various stetements made by <. B.
Jenson, in his five articles reprinted from the Salt Lake
Mining Review that there were two periods in which hﬁ
gave intensive study to the distillation of "shslene
from 0il shale. These were from 1902 to 1905, and fro®

—— . —— T T —

32, U, S. Geologlcasl Survey Bulletin 641.



1916 to the publication of his articles in 1921, The
data concerning the section sampled by Winchester is
paraphrased from the published account in U., S. Geologi-
cal Survey Bulletin 691, page 55:

Sample No. 186 (Results of Distillation)
0il Shale Collected in Chris's Creek, Juab County, Utah
by Dean E. Winchester, September 1916

0il: gallons per tON.cesssessess R2
specific gravity........... 0.893
Ammonium sulfate: pounds per ton. 2.57

Section at mouth of old tunne1l33
in Chris's Canyon, southeast of Juab, Utah

Shale, green, barreN..iccececsccccccsscase |
S8Ndstone..ieieeceseecsennsosccssscssnones |
Shale, green, bAIreN..cceseececsccssasces 1
SBNdStone.iciieiesscacsscnssssscsssccacncnns
Shale, thin-bedded, yelloWeeeeeooooooossos
S8NdStONne.eeeseeesecsncsocssesssaseosensss 1
Shale (as good as Sample 186).....eve. 3
Shale, l€8Niseeeecsavsossoenscsscsnnssocns 3
Shale, rich (Sample 186; 22 gals.)...._2

Total of Measured SectioN.i.eeeeeceveeceesslb
Shale, lean (unmeasured)

—-
OMNMROOO

— Iw;\ox

NATION-WIDE CHECKUP INDICATES RETORT WAS GENUINE

I have checked with Russell Anderson, geologist for
the Kennecott Copper Corporation, and with everyone I could
find whom I thought would have reason to know the differ-
ence between an experimental oll shale retort and a "moon-
ihine" whisky still. Mr. Anderson has examined numerous
moonshine" stills collected by the Internal Revenue offi-
cers in prohibition days in and about Binghem Canyon.
Anderson feels sure the Chris's Creek still was, in fact,
81 0il shale retort.

Donald E. Madsen, Investigator, Alcohol and Tobacco
Tax Division of the U. S. Bureau of Internal Revenue has
:g?n kind enough to circulate Winchester's photograph
ﬂ_°ugh0ut the branches of the Bureau, after which he con-
whudes that the object photographed "is undoubtedly exactly
Th?t you initially believed it to be...a shale retort...
re i Plcture,..was given wide circulation...The Atlanta
reg On, our largest productive office in still seizures,
wifﬁrt5 that...all personnel are completely unfamiliar

this type of still. Frankly I would prefer to think

t .
mhat the i1licit liquor industry is concerned with a more
bile ypit "

hy

33

- T
E 8 is 4

Thegy Pierco“nd‘)ubtedly the old tunnel extended during the winters of 1915 and 1916 by John Beemus and
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HISTORICAL SIGNIFICANCE

If the retort was over fifty years old in 1921 gg
claimed by Jenson, it is older than any experimental oi]
shale retort I have been able to find of record in Utah,
If it goes back prior to the discovery of petroleum ip
the Drake Well of Pennsylvania in 1859 (as the circumstan-
tial evidence here deduced would seem to indlicate), it
certainly represents a rare bit of historical evidence
of interest to us in Utah and of significance in any dis-
cussion of the petroleum industry of our state.

i i

Figure 8. Six of the Danish Moss brothers of Levan.
(Left to Right)

Standing: Stephen, James Franklin, Jacob Peter.
Sitting: Fredrick Christen, Martin, Hyrum William.
19
It was Steve who told Alma Dalby snd his father the story of the "old retort," the subject tht:d
Circular. Steve (see footnote no. 9) was still alive at Segurd Utah, when Winchester visitEd'U ;nfar
photographed (see Frontisplece) the old retort. Steve could have been the source for Winchester's

mation recorded in U. S. Geological Survey Bulletins 641 and 691.

ted &
As this goes to press, the author has just been informed that about 1893 Fred Mois %%izawaﬂﬂ
brick kiln about % mile west and 4 mile south of the ranch houses at "Little Salt Creek. frer that
have been a convenlent source of the brick for the "retort"™ had the latter been constructed & 1ight°’
date, as believed by Sylvester Pierce. Comparative analyses of these brick might throw some

this point.

DG



GUIDEBOOKS

Now Available Through

The Utah Geological and Mineralogical Survey

GUIDEBOOKS TO THE GEOLOGY OF UTAH

3 (1948) ‘‘Geology of the Utah-Colorado Salt Dome Region, with Emphasis on
No. Gypsum Valley, Colo.,”” by Wm. Lee Stokes. University of Utah ... .. ... ...

4 (1919) *‘The Transition Between the Colorado Plateaus and the Great Basin in i
No. Central Utah,”” by Edmund M. Spieker, Ohio State University................. ... $3.00

No. 8 (1952)  “‘Geology of the Central Wasatch Mountains, Utah.” A symposium vol-
: ume by various authorities on this area, with mad]ogs and definitive data so

arranged as to be of maximum use to a visiting geologist.............. $3.50

PLATE 1 Extra copies Geologic Map of Central Wasatch Mountains East of Salt Lake
Valley, Utah, with roadlogs; from Guidebook No. 8........................(RS-38)

2
wt
=)

No. 9 (1954) “Uranium Deposits and General Geology of Southeastern Utah.'’ The
: occurrence, mineralogy. chemistry, origin and technology of the Colorado
Plateau-type uranium deposits — a syvmposium by AEC scientists and other
authoritics, edited by one of the authors, Dr. William Lee Stokes, who in 1941
wrote his Ph.D. thesis on the Morrison formation from which has come 60

per cent of the uranium production to date in this region. ... $3.00

No. 10 (1955) *“*Tertiary and Quaternary Geology of the Eastern Bonneville Basin."
A re-examination of the Salt Lake formation.” and of events portrayved by it
and by younger valley fill. A syvmposium of Ph.D. theses and other special
research on the volcanic., erosional. and sedimentary record of Bear River.
Ogden, Weber, and Jordan Valleys., Edited by Dr. Armand J. Eardley.................. $4.00

No. 11 (1956) “‘Geology of Parts of Northwestern Utah.”’ Stresses the Raft River
Mountains and (he ProDiONilOry FOBIOM . e i simssbirnss sesgs s siesaishssshpietssss sossasssssssaind $4.00

No. 12 (1957) *“‘Geology of the East Tintic Mountains and Ore Deposits of the Tintic
Mining Districts.”” Summarizes the published information on these famous min-
ing districts and contributes new data and ideas by modern authorities. Empha-
sis has been placed on the regional environment of the districts, factors control-
ling localization of ore in the mines, and exploration for new ore deposits........... $1.00

RS-79 Plate I. Generalized Geologic Map and Section of the East Tintic Mountains, Utah 8 .50
RS-80 Plate III. Index Map of Mines and Mining Districts, from Tintic District.. ... .. $ .50
RS-81 Plate XVII. Mines and Prospects of the Tintic Mining District. .........oooeeo... $ .50

No. 13 (1958) “Geology of the Stansbury Mountains, Tooele County, Utah.”” Chiefly by
J. Keith Rigby. Supplemental section on the northern Stansbury Range and
Stansbury formation by William L. Stokes and Dwight E. Arnold. Emphasis is
given to the stratigraphy, structure. and geomorphic history of the Stansbury

23 gV E s AR R AR ARV VSR I RPN WSS A R ot $4.00
RS-67s — Geologic Cross Sections of the Stansbury Mountains..................... .30

No. 14 (1959) “‘Geology of the Southern Oquirrh Mountains, and Fivemile Pass —
Nortihern Boulter Mountains Area, Tooele and Utah Counties, Utah,' by Harold
J. Bissell, J. Keith Rigby. Paul Dean Proctor, and Richard W. Movle.. ... .. ... $4.00

No. 15 (1960) ‘‘Geology of the Silver Island Mountains — Box Elder and Tooele Coun-
ties, Utah, and Elko County, Nevada,” by Frederick E. Schaeffer..................... $4.00

No. 16 (1961) ‘‘Geology of The Northern Oquirrh Mountains and Ore Deposits of the
ingham Mining District, Utah,” by E. D. Hammond, Jr., Allan H. James,
Ralph J. Roberts, Wilbur H. Smith, Edwin W. Tooker. and John Welsh............. $5.00

SuerOr bulletins and reprints now available through the Utah Geological and Mineralogical

tion €y, see pages 4, 5, 6, and 7 (inside). Write for our complete list of Miscellaneous Publica-

Clrci]glrlsthe geology of Utah, our Price List of Selected Utah Minerals, and our list of Free

of“'l:;\SE Note: After July 1, 1961, we are required by law to collect from residents

tah a sales tax of 3% on all purchases. Therefore, when sending mail orders,
Utahns should add 3% to our listed prices.

ARTHUR L. CRAWFORD, Director
200 M v UTAH GEOLOGICAL AND MINERALOGICAL SURVEY
Ines Building, University of Utah Salt Lake City, Utah



Utah Geological and Mineralogical Survey
BULLETINS

BULLETIN 35 — Halloysite of Agalmatolite Type, Bull Valley District, Washington County
Utah, by Arthur L. Crawford and Alfred M. Buranek. (A rare Pagoda Clay.) Price§ ij
BULLETIN 36 — Directory of Utah Mineral Resources and Consumers Guide, by Alfreq M
Buranek and C. E. Needham. A mineral resource map with bulletin listing producers
and consumers of certain Utah minerals, metals, and nonmetallics. Price $1.09

BULLETIN 37 — The Geology of Eastern Iron County, Utah, by Dr. Herbert E. Gregory,
Geology, geography and pioneer history of Bryce Canyon National Park, Cedar Breaks,

and adjacent scenic areas. Price $1.50
PLATE II — Extra copies, Reconnaissance Geologic Map of Eastern Iron County, Utah, from
Bulletin 37. (RS-37) Price$ 50

BULLETIN 38 — Stratigraphy of the Burbank Hills, Western Millard County, Utah, by
Richard W. Rush. A stratigraphic section of interest to geologists concerned with the
petroleum possibilities of the Great Basin. Price $1.00

BULLETIN 39 — Lower Ordovician Detailed Stratigraphic Sections for Western Utah, by
Dr. Lehi F. Hintze. A comprehensive study indispensable as a guide to the lower Paleo-

zoic stratigraphy of Utah. Price $1.50
BULLETIN 40 — Bibliography of Utah Geology, by Walter R. Buss. Contains approximately
200 pages of references complete through 1950. Price $4.00

BULLETIN. 41 — Geology of Lake Mountain, Utdh, by Dr. Kenneth C. Bullock. Detalls an
area within the triangle formed by connecting the great mining districts of Bingham.
Tintic and Park City. Price $1.00

BULLETIN 42 — Geology of Dinosaur National Menument and Vicinity, Utah-Colorado, by
G. E. and B. R. Untermann. A profusely illustrated 226-page scientific treatise by the
gifted Untermann team. ‘'Billie”” went to'the U. of California for the educational equip-
ment to interpret her ‘‘native habitat. ‘Island Park.’ the picturesque heart of the Monu-
ment.”” Her husband, a geological engineer. the Director of the Utah Ficld House of
Natural History, was Ranger at the Monument for several years. This is their ‘'labor
of love.”” It should furnish a welcome background to the Upper Colorado River contro-

versy, and the proposed Echo Park Dam. Price $2.50
PLATE II — Extra ccpies, Geologic Map of Dinosaur National Monument and Vicinity.
N.E. Utah-N.W. Colorado, from Bulletin 42. (RS-42) Price $ .

BULLETIN 43 — Eastern Sevier Valley, Sevier and Sanpete Counties, Utah — With Reference
to Formations of Jurassic Age, by Dr. Clyde T. Hardy. Deals chiefly with the involved
structures resulting from the intricate deformation of the Arapien shale and Twist Gulch
formations; covers the gypsum, salt, and oil possibilities of the area. Price $1.00

BULLETIN 44 — Geology and Ore Deposits of the Silver Reef (Harrisburg) Mining District,
Washington County, Utah, by Dr. Paul Dean Proctor. The latest and most compre-
hensive treatment of this world famous occurrence of silver in sandstone. Price $2.

BULLETIN 45 — Geology of the Selma Hills, Utah County, Utah, by Dr. J. Keith Rigby. The
author of this careful research investigation was a special research fellow at Columbid
University for the Humble Oil Company. He is now a member of the faculty at Brigha
Young University. His distinguished achievements give prestige to his views. Price $1.

BULLETIN 46 — Uranium-Vanadium Deposits of the Thompsons Area, Grand County, l‘tﬂk
-— With Emphasis on the Origin of Carnotite Ores, by Dr. William Lee Stokes. Thls.WOr_
by the author of our ‘‘best seller,”’ Guidebook No. 3, is of immediate and profound inter
est to all students of fissionable materials. Price $1.

BULLETIN 47 — Microfossils of the Upper Cretaceous of Northeastern Utah and South“’esg;
ern Wyoming. A symposium volume by Dr. Daniel Jones and three graduate studerplsny
micropaleontology. David Gauger, Reed H. Peterson, and Robert R. Lankford. Bequtlfuho
illustrated by 16 full-page halftones with 11 full-page charts and figures. Specialists "2"00
have seen the photomicrographs have declared this work outstanding. Price $2.

BULLETIN 48 — Lower Ordovician Trilobites from Western Utah and Kastern Nevada, DY
Dr.ﬂLlec{\i F. Hintze. Profusely illustrated with photographs and drawings. Apc[iéSeS'C 00
its field. ri .

BULLETIN 49 — Still in process.

BULLETIN 50 — Drilling Records for Oil and Gas in Utah, compiled by Dr. qurge ,}1{9
Hansen, H. C. Scoville, and the Utah Geological and Mineralogical Survey. From .,
records of the Oil and Gas Leasing Branch of the Conservation givision, U.s. GeOlO%and
Survey. Contains a mai) of each county on which has been spotted every oil well arilk
every dry hole) drilled in Utah prior to January 1. 1954. Tabular sheets detail the
ing record of each well, giving ‘‘tops,”” oil ‘‘shows,’” and all other data of re[(;?{gé $5.

jes

BULLETIN 51 — The Rocks and Scenery of Camp Steiner, Summit and Wasatch ('"“"rltt'ie;y
Utah, by Dr. Daniel J. Jones. A prototype for Boy Scout Manuals, prepared in Q“@tage.
at a nominal cost as a contribution to the better understanding of our outdoor 1’1_9“ Fes
A glossary, block diagrams. cross sections. and pen sketches supplement the te'\t'mou -
tured are the filling of peat bogs. the carving of cirques. and the evolution of other 5
tain topography near the Boy Scout Camp at Steiner, Uinta Mountains, Utah. Price

BULLETIN 52 — Geologic Atlas of Utah — Emery County, by Dr. William Lee Stokes cale
Robert E. Cohenour. Contains 40 plates showing areal geology in five colors on & 020i¢
Y;-inch to the mile. Text by Dr. Stokes. the eminent authority on uranium an pium
stratigraphy in this area. explains the maps and gives latest information on oil. urarsek
and other mineral resources of Emery County. Temple Mountain, the $9.000. Emer}’
é\:/line.t and other uranium deposits occur on the rim of ‘‘the Sinbad' of c‘entrparice 55‘00

ounty.



Bulletins — continued

LETIN 53 — Silurian Rocks of Western Millard County, by Dr. Richard W. Rush. The
B subdivisions of 1,000 feet of Silurian dolomites, and adjacent Ordovician andPD.evosr;iasB
rice $1.

trata.
SLETIN 54 — The Oil and Gas Possibilities of Utah, Re-evaluated. A symposium by over
BUL of the best available authorities in thelr areas, compiled by Dr. George H. Hansen,

‘Arthur L. Crawford. and Elizabeth V. Larson. Being edited.
Price: Paperback $10.00 Hardback, oversewed, Library binding $11.00
LLETIN 55 — Clays of Utah County, Utah, by Dr. Edmond P. Hyatt, formerly grofessor
B of Geology. Brigham Young University. Dr. Hyatt, a graduate of the Missouri School of
Mines, has made himself the authority on Utah County clays. Bulletin 55 is the first
comprehensive treatment of its kind for Utah. . Price $2.00
ULLETIN 56 — Geology of the Southern Lakeside Mountains, Utah, by John C. Young. A
B critical examination of the structure, geomorphology and history of a range blocked-out
on the southwest margin of the “‘Northern Utah Highland."” Price $1.50
3ULLETIN 57 Middle Ordovician Detailed Stratigraphic Sections for Western Utah and
kastern Nevada, by Gregory W. Webb. The Swan Peak and Eureka ‘‘quartzites,’’ are
“spotlighted.”” Porous members of these formations form possible reservoir rocks for
petroleum. Price $1.50
BULLETIN 58 — Geology of the Pine Valley Mountains, Utah, by Dr. Earl F. Cook. Dean.
College of Mines. University of Idaho. A classic description of ignimbrites — their cre-
ation by Nature's most violent moods — followed by the emplacement of an asymmetrical
laccolith beneath the ignimbrite blanket. on a floor of Claron limestone. believed to be
roughly the equivalent of the formation on which the tourist stands at the brink of Bryce
Canyon. Price $2.00
BULLETIN 59 — Phosphate in Utah, and an Analysis of the Stratigraphy of the Park City
and the Phosphoria Formations, Utah — a Preliminary Report, by Thomas M. Cheney.
U.S. Geological Survey. The latest and most complete economic evaluation of Utah's
phosphate deposits. Price $1.50
BULLETIN 60 — The Rocks and Scenery of Camp Hunt, Rich County, Utah, by Dr. Clyde T.
Hardy. Associate Professor of Geology. Utah State University. Logan. Utah. Dedicated to
the Boy Scouts of America. Non-technical. lucid. concise. stimulating. Price § .25
BULLETIN 61 — The Oquirrh Formation, Stratigraphy of the Lower Portion in the Type
Area and Near Logan, Utah, by Paul W. Nygreen, written at the University of Nebraska.
The Oguirrh formation of Pennsylvanian age is unique for its enormous thickness. the
intriguing possibilities it holds as a key to the mysteries of Pennsylvanian sedimentary
processes, to Pennsylvanian time and paleogeography. and to the cause of vertical adjust-
ments of the earth's crust. A studv of the zonation of its fossils. particularly of its fusu-
linids. is the foundation upon which this report is based. Price $2.00
BULLETIN 62 — Notch Peak Instrusive. Millard County, Utah — Geology, Petrogenesis, and
Economic Deposits, by Harry Merrill Gehman. Jr. written at Cornell University. Seldom
can one tind in so neat an area the geologic record of magma emplacement, thermal meta-
morphism, silication, the formation of aplite apophyses. pegmatization and ore deposition
Price $1.50
BULLETIN 63 — Geology of the Sheeprock Mountains, Tooele County, Utah, by Dr. Robert
E;. Cohenour. Contains a colored geologic map and cross sections with abundant illustra-
tive material. 208 pages from Ph.D. dissertation — A masterful analysis — A new key to
Great Basin stratigraphy. Price $5.00
BULLETIN 64 — Geologic Atlus of Utah — Cache County, by Dr. J. Stewart Williams. Sec-
ond in our series of county bulletins to form a GEOLOGIC ATLAS OF UTAH. Contains
13 half--inch-to-the-mile scale geologic maps. several cross sections. and one photograph
all in 6 colors. Plus twelve full page half-tones. General geology. springs. ground water,
and other phases of economic geology are discussed. Price $5.00
(For colored one-sheet geologic map of Cache County. see RS-64) Price $1.00
BULLE'I"IN 65 — Geology of the Southern Stansbury Range, by John A. Teichert. The locale
of Bill Hickman's hideout. analysed and portrayed by his descendant — a Wyoming cow-
0y — geologist, who returned to the haunts of his ancestor. as a motif for graduate
B Studyv. 80 pages. 9 half-tones. 6 line drawings. Price $1.50
ULLETIN 66 — Geologic Atlas of Utah — Daggett Countv, by Howard R. Ritzma. Third on
our series of county bulletins (see note under Bulletin 64). A key to the geology of north-
eastern Utah. The Flaming Gorge Dam is featured. Price $5.00
BU (For colored one-sheet geologic map of Daggett County. see RS-76) Price $1.00
L]LET[N 67 — The Rocks and Scenery of Camp Maple Dell, Utah County, Utah, by Dr.
J. Kelth Rigby. Associate Professor of Geology. Brigham Young University. Provo, Utah.
e third in our series of Boy Scout bulletins; also of interest to tourists and amateur
BU geologists. Price $ .25
LII)*ETIN 68 — Beaver Lake Mountains, Beaver (‘ounty, Utah — Their Geology and Ore
l‘fl‘ﬂﬁltS. by Patrick J. Barosh. Contains a ‘‘double-spread’’ colored geologic map at
~"‘tc'}'n-t(>-th(e~miIe scale. This area contains a disseminated copper deposit that may have
uture possibilities. Price $2.00
LLETIN 69 — Geologic Atlas of Utah — Salt Lake County, by Professor R. E. Marsell and
tl‘- Richard L. Threet. Fourth in our series of count{ bulletins to form a Geologic Atlas
's’ Utah. Contains 8 one-hali-inch-to-the-mile geologic maps, several halftones, and de-
Criptive matter. (The map is available; manuscript is still in process.) Price $5.00

. (Single sheet. 17-to-the-mile colored geologic map of Salt Lake County. see R%—SiS) $1.00
1) rice $1.
Iﬁ;ETIN 70 — Geologic Atlas of Utah — Washington County, by Dr. Earl F. Cook. Fifth
maOU!‘ series of county bulletins to form a Geologic Atlas of Utah, Contains 21 geologic
eDS. legend. graphic index. and two county-length structural cross sections portraying
an geology to the west and to the south from the tourist's gateway south of Cedar City.
124 19 scenes. all in color. together with 16 half-tones and 8 line drawings to make up a
“Page 6” by 9” bulletin. Price $5.00

For colored geologic map of Washington County. see RS-84) Price $1.00
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RS- 7.

RS-16.
RS-17.
RS-18a.

RS-19.

RS-20.
RS-21.

RS-22.
RS-25.
RS-27.

RS-33.

RS-33a.
RS-37.

RS-38.
RS-39.

RS-42.
RS-43.
RS-50.

RS-52.

RS-55.

RS-56.

Reprints from the Symposium Volume on 0il and
Gas Possibilities of Utah

The Precambrian Rocks of Utah, 6 pages,

by Dr. Eliot Blackwelder ..o $ 25

Summary of the Cambrian Stratigraphy of Utah, 8 pages,

by Dr. Hyrum M. Schneider... ...
Part I — Grand-San Juan Area, 24 PagesS........ccoooooireioaiocniiaeaen
Part II — Uinta Basin Area, 25 PAgeS......ooooooieeeieeeiieeieeeee e
Gilsonite and Related Hydrocarbons of the Uinta Basin, 26 pages,
by Arthur L. Crawford (with “History” from IAPG 8th Annual)
The Clay Basin Gas Field, 7 pages, plus 2 tip-in maps,

by M. M. Fidlar, Chief Geologist, Mountain Fuel Supply Co..............
Part III — Utah Plateaus Area, 24 pages.........occooioomeiieieeeeeeee,
Part IV — Basin and Range Area, 44 pages, by Arthur E. Granger,
Carroll H. Wegemann and C. Max Bauer, United States Geological
SUTVEY, 44 PAEES. . oo
Plate I — Colored Relief Map of Utah..............................
Plate IV — A Correlation Chart (of formations in Utah)...............
Plate VI — Geology of the Egnar-Gypsum Valley Area,

San Miguel and Montrose Counties, Colorado.........cccoocooviiiiiiiiiiiiinn

Other Reprints

Geology of the West-Central Part of the Gunnison Plateau, Utah,
by Clyde T. Hardy and Howard D. Zeller (pages 1261-1278, with
folded map, Plate I, included, and bound with cover), from Bulletin

of the Geological Society of America.................. . S

Extra copies Plate I from above publication.................................

Reconnaissance Geologic Map of Eastern Iron County, Utah, by

Herbert E. Gregory (Plate 2 of Bulletin 37 of the Utah Geological
and Mineralogical SUIVeY) ..o
Extra copies Geologic Map of Central Wasatch Mountains East of
Salt Lake Valley, Utah, with roadlogs; from Guidebook No. 8............
Tertidry Well Logs in the Salt Lake Desert, prepared for publica-
tion by Joseph F. Schreiber, Jr. Reprinted from private records
made available by the Southern Pacific Railroad................c....oeiees
Extra copies, Geologic Map of Dinosaur National Monument and
Vicinity, N.E. Utah-N.W. Colorado, from Bulletin 42......... ...
The Uinta Mountains and Vicinity, A Field Guide to the Geology,
by G. E.and B. R. Untermann.......................coccooiiiiiiii e
The Riddle of Mountain Building, by Armand J. Eardley. A newly
integrated concept of the basic cause of mountain building through
expanding columns in the earth’s mantle heated by the decomposi-
tion of radioactive material deep in the earth, is here presented-
Known phenomena, such as the relationship of batholitic intrusions
to mountainous areas, to volcanic island arcs, to ocean trenches and
associated gravity anomalies, are explained in relation to this moun-
tain building hypothesis. ...
A Legal Guide for the Uranium Prospector, with an Analysis of the
Impact of the “Uranium Boom” on Mining Law, by J. Thomas
Greene — The Analysis is a carefully documented treatise for the
student of mining law, reprinted from the Utah Law Review, Vol
4, No. 2, Fall, 1954 . et
Tungsten Reserves Discovered in the Cottonwood-American Fork
Mining Districts, Utah, with a Discussion of the Influence of Scheel-
ite on the Character of Secondary Molybdenum Minerals, by Arthur
L. Crawford and Alfred M. BuraneK. ...
Tungsten Deposits of the Mineral Range, Beaver County, Utah,

50

50
50
25

1.00

50

with a discussion of the General Geology, by Arthur L. Crawfo‘r'(}$ 50

and Alfred M. Buranek .......c.......
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RS-57a.
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RS-60.
RS-64.
RS-65.

RS-66.

RS-67c.
RS-68.

RS-69.

RS-71.

RS-75.
RS-76.
RS-77.

RS-78.
RS-79.

Rs-80.
RS-81,

RS.83.
RS.g4.
RS.gg,

RS89,

Other Reprints — continued

Guidebook to the annual Brigham Young University geology field
trip to Bryce and Zion National Parks. Contains a geologic map of
Utah in color, a physiographic map, text, block diagrams, and sketch
illustrations of points in route an” *‘he canyons. Excellent for stu-

Aents, COUTISTS. oo e 1.00
Colored geologic map of Utah from the above guidebook. 10¢ each
in lots of 5 or more; in lesser quantities, each.................................. 15

Index to Unpublished Geologic Thesis Mapping in Utah, by Lehi F.
Hintze. Can be used as supplemental overlay for U.S.G.S. Geologic
Map Index of Utah. ol 25
Hydrology of Lake Bonneville and Sediments and Soils of Its Basin,
by A. J. Eardley, Vasyl Gvosdetsky, and R. E. Marsell, reprinted
from the Sept. 1957 Bulletin, G.S.A.; Man’s best time clock (in years)

of geologically recent events in the Great Basin.....................c.c.c....... .50
A Catalogue of Utah Minerals and Localities with Descriptive Lists
and Notes for Collectors, by Maynard Bixby. ..o .50

Colored Geologic Map of Cache County, by Dr. J. Stewart Williams. 1.00

Crater Hill Lava Flow, Zion National Park, Utah, by Richard L.
Threet. This is the flow that pushed the ancestral Virgin River
(between Grafton and North Creek) south to its present position...... .25

Paleozoic Stratigraphy and Oil Possibilities of Kaiparowitz Region
in Utah, by Edgar B. Heylmun. Covers more than 8,500 square miles
in southern Utah. Reprinted from the Bulletin of the American
Association of Petroleum Geologists, Vol. 42, No. 8, August 1958........ .50

Geologic Cross Sections of the Stansbury Mountains.............................. .30

Middle Ordovician Stratigraphy in Eastern Nevada and Western
Utah, by Gregory W. Webb. The major part of a doctoral disserta-
tion at Columbia University. Reprinted from the Bulletin of the
American Association of Petroleum Geologists, Vol. 42, No. 10,
OCtObEr 1958... .. ettt emneneee 75

Great Basin: Giant Sleeper of the West, by E. B. Heylmun. Gives
particular attention to Nevada’s only (Eagle Springs) oil field and
the Great Eocene Basin extending into western Utah and northward
nearly to the Idaho line.. ... e, .25

Sulphur Isotope Abundances in Hydrocarbons and Source Rocks of
Uinta Basin, Utah, by A. G. Harrison and H. G. Thode. A new line of
evidence linking the respective hydrocarbons with their enclosing
source rocks. Reprinted from the Bulletin of the American Associa-
tion of Petroleum Geologists, Vol. 42, No. 11, November 1958, pages
268422640 e .50

Upper Devonian Unconformity in Central Utah, by J. Keith Rigby.
Reprinted from the Bulletin of the Geological Society of America,
Vol. 70, pp. 207-218, February 1959. ... .25
Colored Geologic Map of Daggett County, by Howard R. Ritzma...... 1.00
Collecting Apatite Crystals at Durango, Mexico. (These crystals are
sold by the U.G.&M.S. to illustrate #5 in Mohs scale of hardness.) .10

Physiographic Map of Utah............ 15¢ each or 10¢ in lots of 10 or more
Plate I — Guidebook 12, Generalized Geologic Map and Section of
the East Tintic Mountains, Utah.. ... .50

Plate III — Guidebook 12, Index Map of Mines and Mining Districts .50
Plate XVII — Guidebook 12, Mines and Prospects of the Tintic Min-

13 oY= ) 13 5 o {1 JURURRE SRR URU R UUURUR USRS .50
Colored Geologic Map of Salt Lake County, by Prof. Ray E. Marsell
and Dr. Richard L. Threet, at 1”-to-the-mile scale........................... 1.00
Colored Geologic Map of Washington County, by Dr. Earl F. Cook,
at Y2"-to-the-mile SCAle. ... 1.00

The Great Salt Lake, Utah, by Dr. A. J. Eardley — A 17" x 23" map
showing culture, 1960 shoreline, subsurface contours, and relict
BICAS  ooneeiiiiieeeeeeeee e e eeeee e eeeseneeeeaseeeeessmeeeesessmesasesestemeeesesmeessanneeeesasaanennnnes .50
Analysis of Pleistocene Core From Great Salt Lake, Utah, by A. J.
Eardley and Vasyl GVOSAEtSKY.........ooovoooomomioeeeeeeeeeereeeeereneieeeenneeonaan



MISCELLANEOUS
Other Literature on the Geology of Utah

Rvailable Through The
UTAH GEOLOGICAL AND MINERALOGICAL SURVEY

Symposium Volume — The Oil and Gas Possibilltieé of Utah. Compiled by Dr. George }
ﬁansen and Mendell M. Bell. Bound volume sold out. Reprints available as listed on g
previous page. See Bulletin 54 for Oil and Gas Possibilities of Utah, Re-evaluated.

The Great Basin with Emphasis on Glacial and Postleaclal Times. A bulletin of the Univer-
sity of Utah (Vol. 38, No. 20). This symposium volume is composed of :
Part I — The Geological Background, by Eliot Blackwelder:
Part II — The Zoological Evidence, by Carl L. Hubbs and Robert R. Miller;
Part IIT1 — Climatic Changes and Pre-White Man, by Ernst Antevs. P
rice $2.00

Low-Temperature Carbonization of Utah Coals. An exhaustive 872-page report of the Utah
Conservation and Research Foundation to the Governor and State Legislature. P
rice $5.00

Wildcat Map of Utah (42” x 50”) — Prepared by Utah Oil Report. Kept up to date. Every oil
well in Utah with latest information on status. Price $10.00

After Victory Plans for Utah and the Wasatch Front, by Dr. J. R. Mahoney and others.
Published by the Utah State Department of Publicity and Industrial Development — A
comprehensive summary for postwar development; two hundred seventy-five (9” x 117,
fine print) pages replete with graphs and other illustrations dealing with (I) Wartime
Economic Changes and Postwar Industrial Readjustments in Utah; (II) Agriculture;
(ITI) Water and Power: (IV) Transportation and Freight Rates; (V) Recreation and
Rehabilitation Areas; and (VI) Public Works. Supply limited. Price $2.00

The Western Steel Industry — With Special Reference to the Problems of Postwar Operation
of the Geneva Steel Plant, by Dr. J. R. Mahoney (then, 1944-45), Director, Bureau of Eco-
nomics and Business Research, University of Utah; (later, 1954-55) Senior Specialist in
Natural Resources for the Library of Congress, Washington, D.C. Scholarly. well-illus-
trated, exhaustively treated. Price $1.00

Measures of Economic Changes in Utah — 1847-1947. Charts, tables, graphs, and diagrams
summarize a vast collection of data on Utah’s “‘first hundred years.”” Mineral, forest, and
farm products, education, taxes, state expenditures and receipts, plus %opulation and
employment information are a few of the statistics hered)resented. Published by the
Bureau of Economic and Business Research, University of Utah. Price $1.00

Glossar%ol Selected Geologic Terms, With Special Reference to Their Use in Engineering,
by Dr. William Lee Stokes, Head of Department of Geology. University of Utah; and
David J. Varnes, Geologist, U.S. Geological Survey. Approximately 2,670 definitions
delineating current shades of usage for the most important terms in geology and geologic
engineering, a dictionary for those who would familiarize themselves with the science o
geology. Price (paperbound) $2.75

Uranium, Where It Is and How To Find It, by Paul Dean Proctor. Ph.D., Geologist, Columbia-
Geneva Steel Div., U.S. Steel Corp.; Edmond P. Hyatt, M.S., and Kenneth C. Bullock.
Ph.D.. both of the Geology Department, Brigham Young University. A 96-page summary
of material the uranium prospector wants to know. A non-technical explanation of geo-
logic facts of interest to the layman. Contains 18 full-page maps. Price (paperbound) $2.00

Uranium, the World’s Expanding Frontier, by Armand J. Eardley, Ph.D., Dean of the Collese¢
of Mines and Mineral Industries. University of Utah; William Lee Stokes, Ph.D.. Head of
the Department of Geoolgy, University of Utah; ¥. W, Christiansen, Ph.D,, Norman C.
Williams, Ph.D.. Associate Professors. Department of Geology, Unlversity of Utah: a"fi
Clifford L. Ashton, LL.D., partner. law firm of Van Cott, Bagley. Cornwall, and McCarthy:
This volume is written for the layman. It is designed for the businessman interested 1D
the economics of uranium. and for the average citizen interested in the future of this

energizer of the atomic age and the impact it portends for the future of mankind.
Price $2.00

The Red Hills of November — A Pioneer Biography of Utah's Cotton Town, by Andrew Kar;

rson. An interesting, scholarly account replete with the incidents of pioneer life in ths

town of Washington in Utah's Dixie. and the adjustments forced upon the early settler

by Nature's stern environment. Professor Larson is primarily an historian and s.tuclent o

the social sciences but he has checked his geology with members of that profession. 00
Price (clothbound) $5.

Gazetteer of Utah Localities and Altitudes, a University of Utah, State Institute of Fine ATtS:
and W.P.A. cooperative project. Lists locations and altitudes of many Utah towns. cn.lesé
mountains, mines, lakes, streams, and other features. Published 1952. Price $

Outline of the Geologic History and Stutlgn&hy of Utah, by Dr. Wm. Lee Stokes and E. 13'5‘
Heylmun. Utah through geologic time. pages. Price $ .7

Minerals and Mineral Localities of Utah, by Kenneth C. Bullock, DeForrest Smouse, and Ge"‘."g
B. Robinson, Jr., (1960) is the subject of a 70-page book: (1) listing alphabetically by COU“t"eh
the mineral localities of Utah correlated with outline maps and naming the minerals for Wh"’e
these localities are noted, (2) listing alphabetically the known minerals of Utah, giving U s
mineral name, chemical formula, mineral properties, geologic occurrences, and the localiti€
in Utah where each mineral is found.

We think mineral enthusiasts will regard this new book as a must. It is available through
the Utah Geological and Mineralogical Survey at $3 per copy.



Free Reprints and Circulars of the Survey

STILL AVAILABLE UPON REQUEST

circular 23 — Resinous Coals, Salina & Huntington Canyons, Utah, by Arthur
L. Crawford and Alfred M. Buranek.

circular 24 — Utah Iron Deposits other than those of Iron and Washington
Counties, Utah, by Arthur L. Crawford and Alfred M. Buranek.

circular 25 — The Occurrence of Celestite on the San Rafael Swell, Emery
County, Utah, by Arthur L. Crawford and Alfred M. Buranek.

circular 28 — The Molybdenum Deposits of White Pinc Canyon, near Alta, Salt
Lake County, Utah, by Alfred M. Buranek.

circular 35 — A Reconnaissance of the Geology and Mineral Deposits of the Lake
Mountains, Utah County, Utah, by Arthur L. Crawford and Alfred M.
Buranek.

circular 36 — Fluorite in Utah, by Alfred M. Buranek.

Circular 37 — Metal Mining in Utah (1935 to 1950), by Dr. C. E. Needham and
Alfred M. Buranek.

Circular 38 — Diatomaceous Earth near Bryce Canyon National Park, Utah, by
Arthur L. Crawford.

Circular 39 — The Library of Samples for Geologic Research, Mines Building,
University of Utah — Facilities and Potentialities, by Arthur L. Craw-
ford. Descriptions of facilities and services of the Library with a list of
oil well samples on file for study.

Circular 40 — “Iron Ore Mining in Utah.” A reprint of a paper by Earl F. Han-
son, geologist for the Utah Construction Co., with supplemental papers by
Wm. R. Palmer and others on the history of the Iron Mission of the Mor-
mon Church. — Being edited.

Circular 41 — “Oil Shale On_ Chris’s Creek, Juab County, Utah — The Mystery
of the Legendary First Retort,” by Arthur L. Crawford. According to
Dean E. Winchester of the U.S.G.S., this retort antedates “the discovery
of oil in Pennsylvania” in 1859.

RS-23. Oil and Gas Wells of Utah (through 1948) plotted on map. Formerly a
charge item — now free since it has been superseded by Bulletin 50.

RS-29. Plate VIII — Geologic Index Map of Utah
(showing other than U.S. Geological Survey Publications in Utah).

RS-30. Utah Raw Materials of Interest to the Chemical Engineer — A reprinted
summary by Arthur L. Crawford, published in Chemical and Engineering
News (Vol. 27, p. 3017, Oct. 17, 1949). To be reprinted.

RS-32. Ozokerite — A Possible New Source — A Challenge to Research, by
Arthur L. Crawford. To be reprinted.

RS-45. Geology in the Grade Schools, by Dorsey Hager. Reprinted from Science,
Vol. 114, No. 2949.

RS-54. Underground Storage of Petroleum Products in Utah, Location and De-
sign, by Arthur L. Crawford. Will our petroleum storage facilities go
underground? Some practical considerations. To be reprinted.

RS-61. The Mineral Industry of Utah, 1955.
RS-62. The Mineral Industry of Utah, 1956.

RS-70. geologic Atlas of Utah, A Further Progress Report, by Elizabeth V.
arson.

RS-72. Mineral Production in Utah in 1958. Prepared and published by the U.S.
Bureau of Mines in cooperation with the Utah Geological and Mineral-
ogical Survey.

RS-73. The Mineral Industry of Utah, 1957.

RS-85. Gem Localities of Utah, and Price List of Rocks and Mineral Specimens,
by Ken Stewart and A. L. Crawford.

E87. The Mineral Industry of Utah, 1959.

PLEASE Note: We are required by law to collect from residents of Utah a sales
tax of 2% % on «ll purchases. Therefore, when sending mail orders,
Utahns should add 21> % to our listed prices.

ARTHUR L. CRAWFORD, Director
. UTAH GEOLOGICAL AND MINERALOGICAL SURVEY
200 Mines Building, Uni\‘ersit/y of Utah Salt Lake City 12, Utah





