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TO TAKE OFFICE JULY, 1

Will Be His Aim to Take Up Father’s
~ Labors Where He Left Off, |
~ Says New Official, 3““4,&{

~ George C. Branner of Little Rock, son
Mthn late Dr. J. C. Branmer, former
 geologist of Arkansas, today will be
s#hnted state geologist by Governor
McRae. : The appointment will be made
in' accord with an act that wad
| passed by the last legislature empower=
ing the governor to make the appoint-
-ment. '

~ Mr. Branner graduated from Leland
Stanford Unlversity, Palo, Alto, in 1915,
| and later received an advanced degres
'from the Unlversity of Chicago.

_In 1911 ‘Mr. Branner was assistant
‘geologist to his father on 'a scientifid
expedition to Brazil. He also was as+
sociated with his father in 1920 and
1921 in oil developmetn work in Ar-
kansas. Since then he has been a con:
sn%mg geologist in this state.

- Dr. Branner served as state geolo-
gist ‘for six years, from 1887 to 1893,
and during that time 18 of his reports
were |published by the state. Forty-
one other books and pamphlets of his,
dealing with various phases of Arkan-
‘sas geology, also have been issued. Hé

resigned his 'position in Arkansas to |

become head of the department of geol:
ogy and mining In ILeland Stanford
University. He won an international
reputation as a sclentist and during his
life it was written that ‘no one living
is probably so well qualified to deal
~with the problems peculiar to Arkan-
sas.” He came tosArkansas from the
University of I'ndia.nr He died in Cali-
fornia last year. '

To Take Office July 1.

| The appointment of Mr. Branner be-
|comes effective July 1, when he wil
assume office. There has heen no stat:
| geologist for the past 12 years, when
a law was passed by the state legls
lature abolishing the office, at the sam:
time conferring on the professor o
‘Fgepl_bsy at the University of Arkansa
\vghﬁ; title of state geologist, ex-officio.
| 'Mr. Branner, who was a first lieu-
tenant during the war, and was ‘com
-manding officer of Evacuation Am
‘bulance Company No. 9, also attende
at Oxford University in England fo
one term after the armistice was sigr
o;g,;ﬁ Of his work as state geologist, h

My father did a great work in h'
profession and what he has written o:
ﬁ:ohw is, Mecognized as authority.

ave worked with him/and have studfe’
al » has written on the state of As
kansas, and knowing the great valv
his work to the state has been, i wi
ve aim to pick up his labors whe
he left off and continue it for the ber

\o;mﬁ'o the state. ’ /

.1 "On June 17, 1920, my father, whi
at St@fford Unlversity, made the fo

lowing outlines to Jim G. Ferguso

commissioner' of mines, manufacture.
and agriculture, of Arkansas: gt
pele Work Needed in Arkansas.

| "9 am ‘often asked what is to 1
' done on the geology of the state of A:
'kansas. It Is quite impossible to ar
| swer comprehensively in a few word
,but it may be worth while to mentio
here some of the subjects taht ‘reguir
‘first attention:

“‘Bring up to date the work on th.
.cm‘al lands and publish the report. i
- “‘Report on the petroleum and nai
ural gas resources. :
~ “‘Report on fertilizers, v

‘ ‘Report on the solls of the statc
their origin, distribution and trea:
\ment. :

. ‘'Report on the clays, kaolins an.

Fuller earths. ; '

"~ “‘Revise and publish the report o
‘the lower coal measures.

. “ ‘Report on the structural material-
including Portland cement.

~“‘Report on the state water supply
including underground waters. !
Capde B pomprehenslvo work on the ger
eral géology and geogprahla history ¢
 the state. :
. ““The preparation and publication ¢
a large scale topographioc and geologi

‘map of the state.

| ‘The work to be done and the orde
of its doing, however, must depend 1
some extent on developments as tr
‘work progresses.’”
~_ Tribute to Dr. Branmner.

Dr. N. F. Drake, consulting enginee
‘Fayetteville, who worked under ' D..
Branner on survey work in Arkans:
during 1897, .and was a student und
at the Leland Stanford Universl:
m 1893 to 1897, said yesterday:
Dr. er's work has been

! .66 per cent, and all pther minerals .29
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Branner Hopes to Show
State’s Mineral Re-
5“‘%’)urces. F2-21

Tucked away in a corner of the
' fourth floor of the éapitol building is
Arkansas’ orphan department, the of-
fice of state geologist. But Geofge
(. Branner, who holds the title, and
« has just enough money to pay salaries
#nd buy stamps, is determined to be
r¢n orphan »pa longer, if he can get
the budget, o umittee to listen to him
when the coming legislature gets into
action. \

Bramyer has a vision of a depart-
ment, of importance to ithe state, anil
is making his requests for appropria-
tions accordingly. He hopes ‘in the
next year to carry out a complete
survey . of the coastal plain area of
| Arkansas, which is about half of the
state, located generally in the east
and .south, in order to present accu-
rate information on oil and gas pos-
sibilities in that region; to make a
complete survey of the gas-bearing
lands of the Arkansas river valley;
!to compile and issue a complete re-
‘port on the coal resources of the
'state; and to report on common clays,
kaolin, Fuller's earth, building ma<
' terials and underground water sup-
i plies of the state. In addition, he
| wants to conduct soil surveys and
- water power surveys, in order that
the state may furnish without cost
 information upon which further agri-
s cultural and industrial development
may he based.

Branner has worked out in detail
| the probable cost of the work he
| wants to undertake. He estimates
| that a complete survey of the coastal

| plain. area, in which all the south

| Arkansas fields are located, would
| cost ‘about $22 850, including pub-
| lication of the report. He estimates
| that another $15,000 will pay for a
| similar survey of the Arkansas river
valley -area, in which gas is now be-
ing produced in quantities,

For the present fiscal year Branner.

has about $7,500 appropriated by the
state. Two years ago the budget com-
mittee merely renewed his previous
appropriation. Out of it he is able
to pay his ewn salary ($4.000 a year)
and employ a stenographer and =
half-time draftsman.
Asks $72,512 Total.

To carry out the work which he
has planned for the coming year,
Branner will ask for an appropria-
tion of $72,512.50 for salaries- and
maintenance for the year 1927-28, and
for $45,112.50 for salaries and main-
tenance for the year 1928-29.
| In the year 1927-28 he wants to
spend $36,310 for salaries, which will
pay for the state geologist $4,000 ;
one assistant at $400 a month, $4,800
(for special surveys): one assistant
at $300 a month, $3.600 (for the spe-

. cial surveys) : two assistants at $250

‘a month. $6,000 (one for the special
surveys) ; three assistants at $150 n
month, $5,400 (all permanent posi-
tions) ; omne draftsman at $130 =»n
‘month, and one stenographer at 8130
a month, $3.120 (regular position).
For the water power survey he wants
permanent positions created for one
civil engineer at $1.800 a year, and
-assistants at $720 a year. For the
soil survey he wants one chief fieli
man at $1.800 and one ‘assistant at
$1.320 as permanent employes. Topo-
[graphic mapping, a co-operative proj-
wect with the federal government, avill
' eost the state.$3,750, or one-hzif the
salaries and ex)snses, according to
| his estimates.  For the second year
| Branner's salary estimate is $24.910,
!th@_. reduction being caused by com-
ipletit)n of the special surveys.
1 202.50 for the first year and $20.-
202.50 for the second iz composed
chiefly of the cost of publication of
rpeorts and traveling and field ex-
penses of geologists and engineers.
Mineral development of Arkansas is
now producing 11.2 per cent of the
total revenue of the state government,
ranner declared. In 1925 the state's
income (not including counties and
Ccities)  from mineral development
| taxes of various kinds totaled $2.142.-

follows : \

Severance tax (execluding timber),
$1,684,920.84 ; general property tax on
{oil, gas and mining ventures, $278.-
589.40 ; corporation tax, $96.990.61:
oil and gas permit tax. $58,925; sand
and gravel tax, $22639.33;: alf other
‘mineral taxes, $61,269.40,

Oil and gas produced 98.16 per cent
iof the severance tax on minerals:
| bauxite produced .89 per cent: coul

{ per cent, uccording/to Eeranner's fig-
; « i

S e
~Oil production in the state declined
sharply in and the severance tax

ts  na v declined £

The maintenance estimate of $38.-

| 065.18. This total was 'divided as

Wi Servior

; me sit ,;} :ﬁ# A
raig = s . state
~a thorough geological vey
would reveal defﬁﬁitﬁg?’.?ﬁc’ Sgdd
Bm!mer is now preparing a new
geql{oglcal map of the entire state,
using data obtained from numerousy
sources, some of which has never been
available to the public, He hopes to
have it/ published by the state depart-
ment of mines, manufactures apd ag-
r‘\eulturq. which has funds available
for publlcnt:qns. He is also preparing
iﬂ map shuwl‘ng. the location and ex-
| tent of anticlines and , sinclines in

north Arkansasy covering the region
north of the coastal plain area. This
| will be vu!uahle, he said, not alone for
‘1)0ss)h'le oil and gas information, but
 for” zine and lead mining. No ar-
| rangements have been made for its
;pub,h('ntmn, although his requests of
.the budget committee will include
|

funds for that purpose,
| A small booklet presenting briefly
' the status. of the geological survew
| work in the state and its needs is now
| in the .hunds of the printers and will
\be available for distribution to mem-
| bers of the legislature.

STATE'S HINERAL
WEALTH DISCUSSED

Geologist Estimates Value of
Natural Resources at
§64,000,000. ;

crops in . and
chocolate colc ble is prod

stone. § il
Although there are large deposits of

practically all of the cement used in
construction work is imported. Ar-
kansas is beginning to produce cement
in the northern part of the state, he
said, but it is being made by the use
of Illinois coal. !
“Phosphate rock, the basis of valu-
able fertilizers, is found in large quan- |
tities,” Dr. Branner said, “but it is not
being used on a commercial scale.
There are 20,000,000 tons of this rock
avallable for the farmers of the state,
if only some one would mine it.”

He estimated that there were more
than 700,000,000 tons of white chalk,
appearing in ranges of from 50 to 100
feet in thickness in the state and that |
very little of it was being used. He
showed maps giving the location of the
diamond mines of Arkansas and ex-|
plained the probable origin of the de- |
posits in which diamonds have been '
found.

The shale and clay deposits are be‘i
ing overlooked, he declared, for there|
are only a few brick kilns operating |
at present. He said that the shale |
and clay was of good quality for this

urpose.

. ‘Fopnly élght per cent of Arkansas has
peen thoroughly mapped by the geol-
ogists,” he said, “and there are topo-
graphic surveys of only 34 per cent of
| the state. Sixteen counties have had |
‘ soil surveys, and work is now in prog- l

in four more.

i res“sn is doubtful if this work .will be
finished for many years,” he continued,

Arkansas’ wealth in'its natural min-
eral resources, many of which no at-
tempt has béen made to develop, were

s & -
] er, state geologist, to thé mem-
bers of the Sclence Club at a meeting
last night at the Hotel LaFayette.

‘“The known mineral wealth of Ar-
kansas,” said Mr. Branner, “is esti-
| mated at more than $64,000,000. Of
this $50,000,000 is in petroleum, $5,-
000,000 in coal deposits, $4,000.000 in
gas and nearly $2,000,000 in bauxite.
There has been an enormous increase
in the value of the minerals in the
state since 1921, when theé oil wells
first started producing.

“Mineral properties paid last year,
taxes of more than $2,000,000, or 11.8
per cent of the state income. Most of
this came from gas and oils.”

Water Power Neglected.

“Water power,” sald Mr. Branner,
“is the most neglected natural re-
source in Arkansas. This is tdue,
‘mainly, to ‘the fact that there are
practically no records of stream flow
of the rivers of the state. Data for a
period of at least five years and prefer-
akly for 10 years is desired by com-
panies interested in developing water
power, and we are not in a position
to furnish it. There are now estab-
lished in the state, 10 gauging sta-
tions, where records are being taken
daily of the rise and fall of the rivers,

recqrds are of much value. :

“Only 900 primary horse-power is
being developed on the streams or Ar-
kansds, less than one-half of one per
cent of the power available, and only
6,320 secondary horse-power, or about
four, per cent of the available power, is
being developed. This is a distinct
loss to tHe state, as water power is
much more economic than any other
power.” y
Charts Are Exhibited.

Mr. Branner {llustrated his talk with
a series of charts with which he show-
ed the geologic construction of the
state and briefly traced the probable
origin of the territory from Missouri
to the Gulf of Mexico. b

“There are three distinctive types
of rocks in Arkansas,” Dr. Branner

three distinctive types of minerals. He
presented. a chart showing the 17 dif-
ferent minerals found in the state and
a series of maps showing the location
of each of the known mineral depos-
its.

There were more than 4,000 produc-
ing oil wells in Arkansas in 1925, ac-

these are in an area of 77 square
miles. In the period from 1921 to

réis of oil, valued at more than $241,-
000,000. He estimated that there are
850,500,000 .tons of coal available in the
state, sufficient to last 350 years, if
only 80 per cent is mined. ‘L'here
were 94 coal mines in operation in
1926, he said, and they produced more
‘than one and one-half millions of tons
of coal. The known coal fields of Ar-
'kansas extend over an area of more
than 1,600 square miles.

| Bauxite and manganese deposits in
‘the state are very valuable, Mr, Bran- |
ner said, and he estimated that there
are available 45,000,000 tons of bauxite

near Benton. There also are large de-

posits of this ore a. tew miles
| Littl k, where it is b md
now fanganese is now being 1
near Batesville and is being shipped to

Alabama where it is used for harden- '
o Bl e RS e R

but it will be several years before these |

said, “and this means that we find|

cording to 'Mr. Branner, and all of|

1926 they produced 260,000,000 of bar- |

% pusiness interests of the state
::‘::e would be most benefited by
| these surveys, refuse to co-operate with
| the federal government in financing
| the work, which would cost but a few
{ cents an acre.”

GEOLOGIST PLANS
COMPLETE SURVEY

lok - Sagze 212 kp
" Would Bring Up to Date Work
Begun by His Father 36
~Years Ago.
,prbm ~12- 21

A complete survey of the natural re-
scurces of Arkansas is planned by State
Geologist George C. Branner for 1927
end 1928. If the appropriation re-
quest presented in the Sepate Tues-
‘day by Mr. Branner is approved by the

years ago by his father, the late John
C. Branner.

Mr. Branner’'s program for the two-
year period follows:

Prepare a report on the pstroleum
regources of southern and eastern Ar-
kansas; prepare a report on the pe-
troleum resources of mnorthern and
northeast Arkansas; make a completz
survey of the common clay, kaolin and
Fuller's earth resources; make a sur-
vey of the cement, building and road
material resources; make a complete
. survey of the coal resources of the
, state; prepare a report on the under-
" ground water supply; prepare a report
bringing up to date the reports on
lead and zinc in north Arkansas; con-
tinue the geologic map and topograph-
ic map program; publication of a chart
showing the rock formations; make a
complete soil survey; prepare a report
on the mineral fertilizers; continue

and is used as an exieﬂm- lﬁiﬁding; o

limestone sand dolmites in the state, ot Arkansas & long step
:12:::3 bxf) the other Southern states.
Take El Dorado and Smackover for
example. In 1920 El Qorqdo was & vllf-
lage with a ‘ population of abOut. © 8,
000. Today El Dorado {s among the

“Development of natural resources

four largest cities in the state and has
the b:gt sghool system and more
churches per capita of any city in Ar-
kansas. #

“The contemplated surveys could be
fipanced in three ways as follows: By
an appropriation from the general rev-
enue fund; by a small per cent of the
severance tax, a small per cent of the
cent and turning the proceeds over to
the department.”

e ettt M e

NOW FOR AN ARKANSAS GEO-
) LOGICAL SURVEY.

The passage by the General As-
sembly of Senator McCall's bill in-
creasing the severance tax on mineral
products by one-tenth of one per cent
to provide funds for a state geological
survey will enable Arkansas to re-
sume a vitally important and poten-
tially profitable public enterprise
which has lain in abeyance for 36
years or more. The earlier survey,
ended in 1891, was in charge of the
distinguished Dr. J. C. Branner and
his son will continue, as state geolo-
gist, the work which the father re-
gretfully laid down. It is wort.h'
noting again also, as revealing the
character of the work done by that |
earlier survey, that among the tech‘}
nicians who took part in it were|
Herbert Hoover, then a young mining |
engineer; and Richard Alexanderg
Fullerton Penrose, brother of the late!
senator from Pennsylvania and toda.yi

i

. a world-famous geologist.

The resumed survey will of course§

. be concerned largely with petroleum |

and gas, which at present make the
chief contribution to the mineral pro-
duction of Arkansas. But the pro-
gram laid out by State Geologist
George Branner Iis comprehensive
and exhaustive. It looks to the d!s-»
covery and definite location of many

| sources of mineral wealth, and also

legislature, the geologist will bring up| promises to serve agricultural enter-.
tc date the work started more than 36; s ong the projects included !

| in it are oil and gas surveys in the‘,;

eastern, southern and western areas
of the state, the completion of the;
report on coal resources, reports on
clays, kaolins, fuller's earth, cement
materials, building and road mate-
rials, lead and zinc deposits, mineral
fertilizers and underground water
supplies, continuation of soil sur-
veying, and establtshment of gauging
stations to give hydraulic engineers
precise data for water power pur-
jposes. With facts like these in hand,
Arkansas may confldent-@y hope to at-
tract capital engaged in various lines
of enterprise which will forward the

the county soil surveys in co-operation
with the United States Department of

water power resources and ‘establish
gauge stations to obtaln an -\rate
record of the run-off.

For the 1927-28 program, Mr. Bran-
ner is asking $72,512.60, and for the
1928-29 program, $45,112.50. The re-
! quests compare favorably with appro-
priations made by other states for
their geological surveys, according to
Mr. Branner. :

Would Be Valuable Work.

| general development of the state,
Agriculture and the University of Ar-| furnish employment to large num-
kansas; make a complete report on| ..g of her people, and increase sub-
stantially the property values and:
‘business actlvities from which our |
public revenues are derived by tax-g

ation. F*6° 2T Gazetfe

contalning the general provisu

“This work would be of great value
to the state,” Mr. Branner sald yes-
terday. “‘Very little work of this kind |
bas been done since John C. Branner
published a series of books 36 years
ago, while the economical and social
changes have been so great that even
those surveys are of little practical
use.

sources, map and estimate them and
publish reports so that everyone wm]

i

. know just what we have in the state.
Outside capital can not be obtalned
to do this work, but when the possi-
bilitles of our undeveloped resources

e

are made known the eapitél with
which to develop them will be wait-

_“As there are 52,000 square miles of
territory in Arkansas to be included
U 'S 1T may be seen that our

; : ~under-

Geological Survey Favored.

Senator McCall’s bill to levy a tenth
}of one per cent aditional severance

objectionable featuves eliminated. Rep-
Nresentative McGehee sponsored the bill.

“The purpose is to locate new re-:; w

tax to provide a fund to complete a

&geological survey of the state under
’*Lhe direction of State Geologist George
"ky(;. Branner, was passed by the Holse,

7 to 6, over the vigorous protest of
Representative Sam Crawford of U
county. s

Another Senate bill passed by a large

majority after Representative Jones of |

?;Pulaskl and others had attacked it as

being “too strong,” was Senator Cald-
well’s bill to limit expenditures in sub-
mitting initiated measures to $25,000.

‘Sevaral memhers aaid & measnre oould |

8
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With the inauguration of the new
ﬁogram of geological research in Ar-
kansas early in July the state geo-
logical survey will enter upon a co-
operative arrangement with the Unit-
ed States Geological Survey which
will multiply the effectiveness of its
work, hasten the completion of sev-
eral of its most important. projects

~ now being prepared so that there will

and dividé the expense of thesg un-
dertakings between the state and fed-
eral governments, the United States
Geological Survey having placed at
‘the disposal of the State Geological
Survey field experts and made spe-
cial appropriations of funds to match

. similar appropriations authorized by

the 1927 Arkansas legislature.
These projects, work on which wi
begin directly after July 1, will in-
clude a survey and report on the
oil and gas possibilities of the Coastal
Plain area of southern and eastern
Arkansas, the first of its kind since
the discovery of oil and gas in this
section and of special importance to
these interests for the reason that
it will make available important in-
formation obtained from a study of
more than 700 prospect wells recent-
Iy drilled in this territory, revealing
& vast store of geological data for
the purpose of study and correlation
in working out a comprehensive cross-
section of the underground structure.
The detailed discussion of the separ-
ate producing areas and county by
county reports to be prepared by W.
C. Spooner, geologist of Shreveport,
La., and his assistant, will serve as
a guide for future prospecting in this
promising oil and gas region, only a
2&]1 part of which has been develop-
4 Natural Gas Possibilities.
\Much interest centers on the qugs-
tion of further developing the natur-

_ al gas possibilities of the Arkansas

valley. Large fields have been known
for some time to exist in Sebastian
and Crawford counties and recently
two producing wells were developed
] n county, near Clarksville.
It is a popular belief that this field
may extend a considerable distance

_ €astward and northward and the

State Geological Survey has a con-
siderable amount of unpublished data
on the subject. A study of the gas
possibilities of this section will be
made by Cary Croneis, formerly sas-
sistant professor of geology\ at the
University of Arkansas, and now con-
nected with the department of geol-
Croneis and an assistant will under-

_take the field work in this area for

the state survey and the results of the

- survey, embodying all available in-

formation on the gas possibilities of
this section, will probably be given
to the public during the latter part
of 1927,

LP {

Another of the early publications of
the survey will be a report on the
upper cretaceous rocks of southwest-
ern Arkansas, which will also be of
assistance to those wh are secking
to discover new areas of oil and gas
in Arkansas. The field work on this
survey has been carried on by C. H.
Dane of the United States Geological
Suryey:and the maps and plates are

be no delay in getting to press this
report, which will contain about 150
‘pages of text. This report is offered
by the U. 8. Geological Survey to
the State Survey as a co-operative
project and will be published by the
State Survey.
- Zino and Lead.

Plans are being made to carry out
& co-operative survey of the entire
zinc and lead region of north Ar-

_ kansas. Half of the field expense of

this survey probably will be borne
by the state survey and half by the
United States Geological Survey.
This will cover all of the zine and
lead counties of north Arkansas and
bring part of the survey up to date.
The Sharpe and Lawrence county
‘area, which has recently come into
_public notice, will be included. 'No
survey of the zine and lead countles

' has been made since 1904 and there

has been much new data brought to
light since that time which will be
useful to those contemplating carry-
ing on mining in the north Arkansus
areas.

Arkansas’ first detailed geological
‘map, constructed on a government
base map on a scale of about eight
miles to the inch and fitting in with
similar maps of neighboring states,
is in course of preparation and its
early publication has been ‘made pos-

‘ - sible by the recent appropriation. This
map will show surface geology, oil and"d

as fields, coal, bauxite, manganese,

- activities, /

- ' would remain unknown. In this period

fead‘ and zine areas, gas lines, power a
transmission lines and water power o

‘Along the principal streams of the
1 8tate, where there are _Dossibilities o

= period of many years by the various

‘Duachita, Fourche LaFave river, the

‘Cassatot.
Soil Survey Work.

een at a standstill for several years
on account of the lack of state funds.
"Fgis is a work of vital importance to
wgriculture and one in which the in-
dividual farmer receives a distinet
benefit- for a map is made of the
various types of soil and the charac-
teristics of these soils are studied and
reported upon so that the farmer can
more intelligently handle them in the
preparation of his land for crops. The
reports will point out the drainage
needs of the area surveyed and the
chemical consistency of the goil. If
the soil is lacking in any important
element of plant food these surveys
will reveal the fact and the farmer
may supply the necessary material
and bring his land to a higher degree |
of productivity. Only a small por-

tion of the state has had its soils
surveyed, but there are surveys *in
progress in five counties, Pulaski,
Bradley, Nevada, Clay and Baxter,
and it is the intention to complete
these as soon as possible, all interests
co-operating, and the work starting as
soon as the new appropriation becomes
available “after July 1 ¥
More important, in a fundamental
| sense, than all of these projects, how-
ever, is the movement that will be
undertaken to resume the big task of
thoroughly mapping - the topography
of the state, an important work on
which very little has been done up to
this time. A topographical map is a
 relief map, showing the shapes and
elevations of the land and water fea-
tures by contour: lines; the artificial
features such as railroads, highways
'and buildings, all in their true rela-

and water features. It is the key to
all physiological study and the guide
of the engineer and geologist in all
researches. In fact the topographic
map has an infinite number of uses.
It serves as a base on which most
problems affecting human activities
may be studied and investigated and
plans made for their solution. The
possession of such maps ensures the
- economical planning of improvements
|and reveals possibilities for the de-
“velopment of resources that otherwise

_of great highway extension and de-
velopment of aeronautics the existence
of a complete topographic map of,
the .state would save lax;i,e sums of
money to the loeal, state #nd national
governments, ot business organizations
and to individual citizens for they
would point the way where roads
might be most economically built and
where landing fields might be most
advantageously located for the accom-
modation of flying ecraft.

Water Power Development.

The <development of water power
demands a broad, comprehensive
knowledge of the topography of the
surrounding country, such as the maps
to be prepared by the state geological
survey in co-operation with the United
States geological survey will convey,
Such knowledge as the hydro-electrie
engineer requires cannot be obtained
by surveying a few lines where dams
are proposed, but must be obtained
from a study of accurate topographie
mapsy showing in addition to the in-
formation supplied by ordinary maps |
the extent of drainage of reservoir
sites and many other features valu-
able in the consideration of the sub-
ject of water power development.

In the handling of flood situations,
such as recently has existed in Arkan- [
sas, and the development of plans to
prevent their recurrence, the topo-
‘graphic map ‘has an important, use for
proper disposal of surplus water is
ependent on the slope and character
lof the surface of the area affected and |
knowledge of these conditions is nee-
sary to the solution of drainage prob-

St o S G ] }ﬁ"iﬁ"?ﬂﬁ:h these lands may be cul-

the direction of H. T. Beckman, Unit- tivated. ‘With the two maps the farm-
ed States district engineer, stationed er has a most complete set of work-
at Rolla, Mo., and he will have ating plans for the physical handling of
his disposal the data collected ovey his lands.

statiens in Arkansas of the United mineral resources of a _given section,
States weather bureau. A report of whether it be oil, coal, zine, lead, man-
this work will be published annually ganese, building stone, cement mate-
by the United States geological sur- rial, clays or whatnot, is always to
vey and the results are ‘expected to be obtain ‘topographic data. If no map ||

In the development of water power gist can determine what is under the
rlong the many streams in the uI;)Iand surface witheut a knowledge of the
‘portions of Arkansas, partieularly the contour and physical features of the
‘White river and its tributaries, the surface on which to plat the outcrops
Little Red river, the Arkansas, the of the sub-surface formations.

Little Missouri, the Caddo and the o ORI Ta] “Teha el . 0f ttimher

from theé forests and for the locfzz_ti?lnf
i i tion of the
There will be a three-cornered co- of stations for the protec
operation in the resumption of soil Woodlands from fire. in tile studyhti)f
survey work, made possible by the Physical .‘;’:eogvriiphg'l t £ oug});gratrr)mf
appropriation for the state geological nlx.aps bare ltn\a L“‘l sx.mke S ot G
survey, the state college of agriculture, €ling by automobile ] q "
University of Arkansas, as well as Of topographic as wel las geOglt‘ﬂD 1lc
the United States geological suryey Maps, because they point out not only
taking important parts .in the com. the relative location of towns and vil-
-pletion of the soil surveys, which have lages, but show-the varpiations in al-

|tions to one another and to the land ‘govcrnment has $25,000 available for

| the zine and lead fields, manganese

(61

s

The first step in the studying the

fullest use of the cooperation offered

of the mineral and water

by the Federal “gvemment through
its Geological Survey and Bureau of
Soil, so that the study "and mapping
power re-
sources of the state may be pushed
with all possible speed. The survey
maintains headquarters at the state
capitol and during the next two years
will have a force of men in the field
cooperating with the government
forces, and as rapidly as the informa-
tion is obtained it will be translated
into -maps, graphs and printed page
and made available for the use .of the
publie, or such part of it as is inter-
ested in the development of these re-
sources which are among the state's

helpful to those who are interested exists one must be made. No geolo- || greatest assets.

physic , lopography, geolégy and
solls are discussed separately and in
detail, each discussion being a :
panied by a map or graph which adds
greatly to the reader’s understanding
of the technical descriptions. )

Under the heading, “Water Power,”
the report: states that streams of the
state may be used to generate 125,000
horse power' available 90 per cent of

the time, and 178,000 horse power |

available 50 per cent of the time. A
list of the hydroelectric plants in Ar-
kansas and a map showing the loca-

tion of stream gauging stations is of

particular interest to those interested
in water power development.

The report explains that the distxi-
bution of the various minerals in Ar- |

7 §4 logical formations and as un introduc-
t te S M l nera ‘tion to the chapter on “Mineral Dis-
a : tribution” there is a brief explanation

Value of Map in Forestry. i
Topographic maps also are useful

titude, the minute meanderings of the
road, the outstanding landmarks and
every house by the roadside. No ather
map in existence gives details so val-
uable to the motor:st. )
Topographic maps have wide use
and great value as base maps for the
graphic presentation of faets relat-
ing to population,.industry and other
statistical information, and they are
of first imporance to military forces
in time of war. No army without ac-
curate topographic data could cope in
a country like America with an en-
emy in possession of information as to
the height of every ridge, the width of
every valley and the degree of curva-|
ture of every river bend. : f
The national government recognizes
the wurgent demand for more . rapid
progress in topographic mapping to
meet the needs of engineering activi-
ties of all classes and has entered upon;
a program of systematic topographie:
survey extension. This program con-.
templates a liberal co-operation from.
the states, as the states are to profit
even more greatly and more direetly -
than will the federal government from
sthis work, and the surveys will be;
ma-le where state aid is available.
In Arkansas it is the plan of the.
State Geological Survey to undertake’
the topographical survey of a qua-’
drangle embracing about 250 square
miles lying mostly in Union county.
the map to be completed on a scale of
about one mile to the inch. It is the
| policy of the United States Geological
| Survey to supply half of the field
|foree for this work and to defray half
of the field expense of such a survey,
and the Federal government defray
the entire expense of publication. The

this work in Arkansas during the next
two years but the state has provu!ed'
only $3,750 and under the cooperative
arrangement only $7,500 can be ex-
pended for this purpose, during the
coming biennium. his, it is estimated,
will about eover the cost ofscomplet-
ing the El Dorado quadrangle and
work on this project will be started:
early in the summer.
First “Real” Survey Since 1892

| The starting of these several pro-
| jeets, which will put a dozen or more
| geologists and engineers in the field,
|is the beginning of the first really
pretentious geological research work
!in Arkansas since the suspension of
the Survey's activities under Dr. J.
| C. Branner in 1892, some 35 years afo.
With Dr. Branner at that time were
associated a number of eminent men
of science, including _five geologists
who later became state geologists of
different states, and the present Sec-
retary of Commerce, Herbert C. Hoov-
er. This survey prepared reports on

deposits, igneous rocks, gold and sil-
ver indications, coal deposits, novas-
ulites, mineral waters, and various
geographical and geological sections,
some 14 volumes in all. As a result
of these surveys the boundaries of the
coal field in western Arkansas wers
defined and coal mining stimulated,
bauxite was discovered in Central Ar-
kansas and brought to the attention
of the world, eventually resulting n
the establishment of the great plant

Resources
Are Reviewed
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“Outlines of Arkansas’ Mineral Re-
sources” 1s the title of a report just
published jointly by George C. Bran-
ner, state geologist, and Willlam* N.
Wilkes, commissioner of mines, manu-
factures and agriculture, an advance
copy of which has been received at the
capitol from a Fort Smith printing
firm.

Although 1t is probably the  most
complete review of the state’s mineral
resources that has been undertaken, it
is a compact little volume of the regu-
lation government publication size of
6x9 " inches and fits easily into the
side pocket. - Besides Its 352 pages of
text the publication contains a ge-
ological chart showing the underground
structure, and a map, in colors, indi-
cating the geological divisions of the
state. There are numerous maps, charts,
graphs, and plates distributed through
the book {llustrating the mining ac-
tivities and distribution of minerals.
Geologists and those interested in min-
erals and mining will find it a most
useful handbook. * -

- On account of the cost of printing
and the technical character of this re-
port it {s announced that it is not in-
tended for general distribution, but to
supply the scientific demand, reference
libraries, government agencies and those
engaged in the business of prospectings

requests on file to considerably dimin-
ish the edition, but ' State Geologist
Branner- and Commissioner Wilkes are
anxious that no one who has a real
need for the book be overlooked In its
distribution. .
What the Report Contains.

“In the Introduction attention s
called to the Importance of Arkansas’

state of their development often due
to a lack of knowledge as to their
nature, location and value. In 1926,
the value of the mineral output in Ar-
kansas, Mr. Branner points out, was
$67.000,000, as compared with a return
of $80,000,000 from timber and $223,-
000,000 from agriculture. The mineral
prospects which seem to offer the
greatest opportunity for development,
according to the report, are ofl and
natural gas In the coastal plain region
of southern and eastern Arkansas, the
natural gas of the Arkansas river valley,
the zinc and lead fields of northern
and northeastern Arkansas, the chalk
and marl deposits of southeastern Ar-
kansas, the brick, tile and pottery clays,
the road building materials, the miner-
al fertilizers, including phosphates,
‘greensands, chalks and chalk marls,
miscellaneous minerals, such as man-
ganese, antimony and copper. From a
survey of mining operations in neigh-
boring states it is believed that Ar-
kansas can add to this list other im-
portant minerals such as cement ma-
terials, slate, lignite, Fuller’s earth. tri-
poli and silver, all of which are known
to occur in the state, but none of
which is now being mined.

“It 1s not difficult to predict that
the future holds much for Arkansas as
far as the development of her mineral
resources is concerned,” says the au-

of the American Bauxite Company,
and the profitable mining of® other
useful minerals was undertaken, |
greatly increasing the wealth of the |

| state from its matural resources. ;

'Following the * suspension of the
work of the Survey a report was pre-
pared by Dr. A. H. Purdue, professor
of geology, University of Arkansas, on
the slate deposits of the state, a par-
tial report on the water power re-

| sources by 'W. N. Gladson, dean of the

College of Engineering, University of
rkansas, and a report on coal min-~
ng methods by A. A. Steel, were pub-

ilems. Topographic maps show the ac- |
curate slope of the land, the area of
he basin that will yield water into
e drainage system, and the location,
pe and capacity of the ditches that
be constructed g :

lished. But aside from these and an

Mines, Ma urers and ricul-
ture, noth xp‘;tm been done t:‘ ‘estab-
lish curate iy ory of

sta

\tne ,d‘eve;@mgntﬁbt % :
occasonal handbook of geological - tm ‘A tmww the
ences, issued by the State‘%ur%“;f “tax ; ]

and mining. Already there are epough |'

mineral resources and to the retarded |-

thor. “The present development of

'hei' extensive oil fields insures bene;

it for years to come, her gas and coal *
fields and bauxite deposits will be of -
benefit to future generations, while
yet undeveloped and’ undiscovered
mineral deposits can Be confidently

‘counted upon as a source of future

wealth.”

The orgénization and working plan
of the state geological survey is next
cu _and explanation made of the
manner in which the state undertakes

-

to help those who  In

lons

kansas directly dependent on the geo-.

of the relation of certain minerals to
particular geologic features—the me-
tallic ores to the Ozark region, coal, !
shale and gas to the Arkansas valley,
oil and gas to the Coastal Plain, and
granite, bauxite and diamonds to the
area of igneous rocks. There follows
a double-page map showing the loca-
tion of each important mineral and
with this there is a complete list of
the minerals and rocks of the state,
giving the name, composition, nature
of occurrence and locality. Z
Minerals of the state of commercial
importance are then discussed in al-
phabetical order, the composition, uses
and occurrence being indicated in each
instance, and tables show the produc-
tion by years, both in quantity and
value. Under this heading there is in
brief all that one would want to know
about antimony, asphalt, bauxite,
building ‘and structural stomes, in-
‘cluding . granite, sandstone, quartsite,
limestons, dolomite, and marbles;
chalk, clays, coal, including lignite;
copper, diamonds, Fuller’s earth, Slusl
sand, gold and ‘silver, gypsum, iron,
limestone, for burning; wmanganese,
mineral waters, mineral fertilizers,. in-
cluding chalk and chalk marls, green-
sand marl, limestone, phosphates and
gypsum; novaculite, for use beth for
manufacture into whetstones and for
road-building; ochre, petroleum and
natural gas, an exhaustive 43-page dlis-
cussion of the producing fields con-
taining much information for the first
time published; onyx marble, Portland
cement materials, road-making ma-

terials, Including argillaceous or clay |
shales, clean sandstone, syenites, or
granites, limestone, novaculites, aren- |
aceous shales, gravels and chert; sand |
and gravel, slate, soapstone, tripod, |
and’ zinc and lead, the latter chapter '
containing 18 pages of matter relating
largely to the north Arkansas zinc
areas which are now attracting atten-
tion because of the decreased produc- |
tlon of the Tri-State zinc fields about
Joplin, Mo., and Miami, Okla. |
In an appendix the report contains |
a digest oy summary of the state and '
federal laws affecting mines and min-
ing, grouped under the following head- '
Ings: “Mining Lands in Arkansas, Fed- i
eral and State,” “The Land Owner's
Problem Respecting Ofl and Gas,”
“Law Creating the Office of State Ge-
ologist,” "“Law Creating Arkansas Bu-
reau of Mines, Manufactures, and Agri-
culture,” “United States Mining Laws,”
“State Mining Laws on Recording Gov<-
ernment Claims,” “Sand, Gravel, Ofl
and Coal Taken From River Beds,”
“Water Power,” “Co-operative Soil Sur-
vey,” ‘“Act Creating Department of .
Conservation and Inspection” (and
rules and regulations promulgated by
the department), “State Mine Inspec-
tion Laws,” “Laws for the Conserva-
tion of Oil and Gas,” “Right of Emi-
nent Domain to Pipe Line Companies,”
“Law Requiring Release of Forfeited
Leases,”” “Synopsis of Oil and Gas In-
spection Laws,” “Synopsis of Arkansas
Blue Sky Law,” “State Severance Tax
Law” and “Mining Lease Forms."

e
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A broad and comprehensive outline
of Arkansas’ mineral, soil and water
“power resources ‘is attractively and
authoritatively set forth in a 352-
page report compiled by Dr. George
C. Branner, state geologist, that has
juat ‘come from '_the press and will
‘be ready for distribution starting
July 1. " In the preparation of the
voimo all available data pertaining
to the _st(fte’s vast undeveloped store
of buried natural wealth has been

ﬂl’ﬂe ‘and interpreted in its .com-
: nﬂ‘l‘u;Yd aspects with a degree of
oroughness never before attempt-

Iy

- The material is concisely presented

and conveniently arranged, and while

the té!tiés' largely t'i;chnical and sta-

: , it 1s primarily a work design-

ed for the perusal of laymen, express-

ed in clear, concise language and il-

luminated by numerous charts and

. graphs that help to make the sub-

‘ ';ﬁ - matter readily comprehensible.

‘The title is “Outlines of Arkansas’
Mineral Resources.”

B ‘An attempt has been made,” the

author explains in the foreword, “to
include maps which are out of print
‘or inaccessible to the public, and
_also to include references which may
- prove useful. In a work of this pa-
- ture, which is largely statistical, it
18 necessary to make liberal use of
- all available information, including
-data from the United States geologi-
cal survey; the state survey, scien-
% tlf{)ﬁ‘; ublications and’ numerous un-
wi DU lished reports.”
- Those interested in the material ad-
. vancement of Arkansas are reminded
- in the introductory chapter that “the
- development of a niineral resource
does not necessarily follow upon its
discovery, and that before a profit-
- able development can take place “va-
. rious difficulties must often be work-
‘ed out, involvinf not only chemieal
and metallurgical problems, but ques-

ives Outline of Soil anc

eviewed and Interpreted-Possibility of [

192 1

' vh GQG’ ‘Oil and Gas Mag of Arkansas

- tions of labor, transportation, market-
ing and finance’'as well. ;
~ “Consequently,” the author - adds,
“although the work of the geological
survey ds primary and fundamental
in its nature, it can, as a rule, sun-
ply data for the answering of only
one part of the complex problem of
selling raw material at a profit in
“comnetitive markets,
~State's Mineral Future Bright.
“It is not difficult to predict that
the future holds much for Arkansas
_as far as thg development of her min-
eral resources are concerned.  The
present development of her extensive
oil fields insures benefits for years to
come; her gas and coal fields and
bauxite deposits will of themselves
be of benefit to future generations,
while yet undeveloped and undiscov-
ered mineral deposits: can be confi-
dently counted upon as an added
‘source of future wealth.”
The volume is being published joint- |
~Iv by the state geologist and William
. Wilkes, commissioner of mines,
manufacture and agriculture, whose
.- department bears two-thirds of the
;'_%ﬂb}jcaﬁpn\ cost. Tt was printed at
ort Smith by the Calvert-MeBride
- Printing Company, and although it is
~a veritable encyclopedia of geologi-
cal information, it is so compact (six
by nine inches) that it fits easily
into a coat pocket.
~ In addition to the text the publi-
 cation contains a geological chart
showing the underground structures,
. s and W;l lithographed map in colors
- shewing the geographical divisions of
the state.
‘What the Report Contains.
In_ the introduction attention is
called to the importance of Arkansas’
minezal resources and to the retard-
ed state of their development often
due to a lack of knowledge as to their
nature, location and value. 1In 1926
+ the value of the mineral output in
. Arkanstas, Mr. Branner- points out,
é:’m $67.000,000. as compared with .
i

. a return of 8§R80.900 000 from tim-
. ber and $223.000.000 from agricul-
¢ The mineral prospeets which

seem to offer the greatest opportu-
nity for development, according to
- the report, are oil and natural gas'
~ in the coastal plain region of south- |
| eastern Arkansas, the nat- |
al gas of the Arkansas valley, the |
ne and lea Af%:lds of rlxlort}lnlerlr‘\: an:il!
ortheastern Arkansas. the chalk an

%ﬂ leposits of southeastern Arkan-
the brick, tile and pottery clays,

rtilizers, including phosphates,

~chalks and chalk marls,
inerals, such as man-
and co;
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hé road building materials, the min- | g

{8ypsum ; novaculite for use both for
ma :n,etm;e'g‘i‘ntqfwhetstonm and for ||V

various products, IndICATINE the IN-|maftfer relafing Jargely {0 The MOTTh | o Means Industrial Development.

crease of revenue to state and county
r these soureces.
Emi!)liscu!.sion Covers Wide Range.
‘Following these preliminary . re-
marks the report enters upon a broad
and comprehensive discussion of the
mineral wealth of the state, begin-
ning . with a chapter of the general
physical features, in which the sub-1
jects of physiography, topography,
geology and soils are discussed sep-
arately and in detail, each discussion
being accompanied by a map or grap,h
which adds greatly to the reader’s
understanding of the technical deserip-
tions. !
Under the heading, “Water Pewer,”
the report states that the streams of
the state may be used to generate
125,000 horsepower, available 90 per|
cent of the time, and 178,000 horse-
power, available 50 per cent of the
time. A list jof the hydro-electrie
plants in Arkansas and a map show-
ing the Jlocation of stream gaugin
stations is of particular interest to
{hose interested in waterpower devel-
vpment, F 3
The report explains that the distri-
bution of the various mierals in Ar-
kansas is direetly dependent on e>
geologieal formations, and as an in-
troduction to the chapter on *“Miner-
al Distribution,” 'there is a brief ex-
planation of the relation of certain
minerals to particular geologic fea-
turcs—the metallic ores to the Ozark
vegion ; coal, shale and gas to the Ar-
kansas valley; oil and gas to the
(Postal plain, and granite, bauxite and
iliamonds to the arca of igneous rocks
There follows a  double-page mnx}
showing the location of each impor
tant mineral, and with this there i
n complete list of the minerals nna
rocks of “the state, giving the name
romposition, nature of occurrence and
locality.
Alphahetical List of Minerals.
Minerals of the: state that are of
commercial importance are then dis
" russed in alphabetieal order, the com)
_position, uses and occurrence being

indieated in each instance, and
show the production by ,years,t%l:)lﬁ
In quantity and value, the analyses
ete. ‘Under this headify there is, in
brief, all thit one would want to
know gbqut antimony, asphalt, baux-
ite, pmldmg and structural stones in-
cluding granite, sandstone, quartzite
limestone dolomite and marbles ; chalk.
clays, cval, mcluding lignite; copper.
iamonds, fuller's earth, lass sand,
gold and silyer, svpsumy; iron, lime.
stone for burning; manganese, min-
ox_-al_ waters, mineral fertilizers, in-
cluding chalks ‘and chalk marls, gren-
d ‘marl, limestone, phosphates ana

d building; och

Arkansas zinc areas, which are now The. state geologist is convinced
attracting attention because of the| . the discnv%ry aliid development of
decreased production of the Tri-State new gas fiolds botw Fort Smith
zinc fields about' Joplin, Mo., and and Little Rozk “‘:)‘lfﬁ]n bcotl po&ler
Miami, Okla. s ful factor in premoting the indus-
Oil and Gas Possibilities. | tria] development of central Arkansas,

The new publication lays special | o probably do mere for the gen-
emphasis on the possibilities for the ...} givancement of the state than
is«_:over_\' of new oil and gas fields. any other econceivable factor in the
All of the petroleum and more than | cp g "o "o {00 natural re- |
half of the ngtuml gas which has sources. In support of this cnnt(-n-E
been produced in Arkansas up to the| o " e q the prodigious industrial |
present time has been found m tllﬁ development that took place in Fort |
ansgal Plain .arca. But, nlt‘mu.,‘ Smith following the development ot |
this is conceded.to be the most favor-| ¢y oo o ralds adjacent to the city, ana |
able area for future exploration, there | g 2™ th o™ oot Smith’s growtn |
are other sections of the state where |} "y 0 largely due to 13-cent s “
the chances. for production are reason-| "y present industrial rate for nai-
ably:goad, in the opinion of the state!y,q) gag in Little Rock is 25 cencs
geologist. per 1000 feet, and this relativery

Dr. Branner is especiaily interested hi -
in. the chances for the discovery of _,‘h raftg, dueA to the great dlstanceA

new gas fields in the Arkansas Val- ors 2 : ¥ &
ley, having detailed three members from which gas is piped in to the
of his newly organized staff to explore Cit>. ~lms: undoubtedly retarded Little
this region' thoroughly with a view Rock’s industrial development ‘to a
to obtaining all possible data on the considerable degree, in the opinion of
probable location of the vast reser- those who have studied the state’s
voirs of natural gas that probably lie industrial possibilities.
deep below the surface in numerous _ .One industry which cheap gas
unexplored’ localities, mlg'i}t bring to the Arkansas Valley
One of these huge pockets of na- (Con. on Page Three, Mag. Sec.)
ture’s best industrial fuel was tapped
a year and a half ago by the Henry
L. Doherty interestq showing a pres-
sure of 1,000 pounds pér square inch
and a flow estimated at 11.500,000
cubic feet of -gas per day, the pro-
duction being limited only by the size
of the bore. The gas sand was en-
countered at a depth of 2,892 feet.
The find is regarded by commercial
geologists as of great economic im-
portance, proving as it does the ex-
istence of gas-bearing structures many
miles beyond the proven territory of
the so-called Fort Smith fields, which
have been producing for a number of
years a volume of cheap fuel that has
made Fort Smith a big industrial
center. -
The Empire Gas and Fuel Com-
pany, which brought in the well near
Clarksville, is planning to pipe the
gas. southeast through the Arkansas
Valley, supplying Clarksville, Russell-
ville, Morrilton and Conway, the re-
port states., The high pressure indi-
cates an ample reservoir that would
probably be more than equal to the
needs of these communities for many
years, but to make more certain a
continuous supply, the company has
drilled a second well, which came in
several months ago with a flow that
is said to be' equal to that of the

original w
That the

state. ~Three federal geologists Will
take part, and the results of the
work will be widely published.
‘This is the first of a series of
intensive studies of Arkansas Tre-
sources which will be undertaken as
a result of the bill passed by the
recent legislature, providing funds
for the work, A tax of one-tenth
of one per cent on most of the nat-
ural resources severed from the sp}l
was levied, and it will provide about
$70,000 a year. Gas, oil, lead, zinc,
so0il, water power and other resources
will be carefully investigated and |
accurately stated, so that capital
‘anxious to aid in development  of
this state, will be able to find op-
portunities clearly defined.

we've talked a lot about our nat-
ural resources, but we've talked in
general terms. We're about to geb
specific about it now.. ¢

f State Geologist I: to Attend

1 r ille Meeting.
- i /:‘-(’2'
G

¥'C. Branner, state geologist, abd

W. C. Spooner, geologist who recently,
completed a study of cretaceous and
tertiary rocks in southern and south-
eastern Arkansas, will go to Nashville,
Tenn., December 27 to represent this

tate at & meeting of the geological

! and geographical section of the Amer- |
ican Assoclation for the Advancement
of Science. The object of the meet~

19 =2 &S ing: is to discuss characteristics of

he cretaceous and tertiary rocks in

ARKANSAS GEOL.SURVEY  tne gultéstates, with a view of cor-
relating the work of the various state!
geological departments. i

U. of A. Makes Survey of; li;ck

Strata on White River.
specizg the Gazette. 4/ %’
sur-

Huntsville, June 26.-—Geologica
veys are being made on the tributaries
of White river this week by the Uni-
versity of Arkansas to determine the

!strata of flint and other rocks in this
' section. The inf

tion will be used
in correcting and bringing present data
up to date. Similar surveys are being
made on Brush creek, about 20 miles
east of Fayetteville.

‘y" iﬂ* New Geological Map. /. <
new base map, giving the : 129.1
formation boundaries in Arkansas, has
been completed by the Arkansas and
United States Geological Surveys and
will be used in printing a new ge-
ological map of the state, whicheswill
give full detailed information regard-
ing mineral resources, pipe lines, rail-
roads, navigable streams, electric pow-
er lines and other data of interest
various industries. The geological map
will be superimposed on a new base
land map of the state recently complet-
ed by the U. 8. Geological Survey. The
map has been in process of making for
several months, but will be ready for
distribution in three or four months,
according to G. C. Branner, state ge-
ologist. = . g

i
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Year Regar

etailed structural maps and a scien-
tific statement regarding the gas pos-

| prospecting in this _region. The

dle | Clarksville wells have been capped,

tand the big public utilities promoters
"= " 0il Sources Studied

“are silent regarding their plans, but
it is a well known fact that the possi-

rS | sibilities of each structure.
| Meanwhile the Doherty interests . =
|are said to contemplate further gas -

~ Despite the disheartening aiscovery
that the very moust the state geologi-
cal depuartment may reasonably expect
this year in the way of funds will
fall far short of the amount condition-
ally appropriated by - the legislature,
Dr. George C. Branner, state geolo-
 gist, 15 resolutely scheming and iigur-
ing how to make two doilars do the
work of three i carrying out uis tong:
~cherished program to promote the de-

velopment of Arkansas’ mineral re-

. sources.

~ Wien the general assembly imposed
_an additivnal severance tax of one-

adequate state geologist fund it was
eueunamd that the levy would produce
~approximately $120,000, or $60,000 a

~ year, for the biennial period- ending

X
,\“ pected dro pthat all previous calenla-

June 30, 1929. But the production of
~crude oil, on which the tund is large-
ly dependent, has taken 'such an unex-

~ ‘tions have been upset and it now ap-

‘pears tuat not more than $40,000,

2 probably somewhat less, will be avail-

abie tor geological work this year.
 The reuwlization of the limitations
placed vpon the work of his depart-

* ment as a resuit of the tailure or the

A

P
Aok

- tax to produce the revenue anticipaced
me as a bitter disappointment to Dr.
Brauner, who had caretully and judi-
clodsty amapped out a comprehensive
 program or long-neglected geoiogical
progects  caleuluied to stimutate and
; sten the expio.tation of the states
_‘*n unaeveloped nuneral resources.
L But the swate geologist has  the

~ @R g spiric und he iefuses to reel

g

«owalicdsced and diseouraged over the
GosdPPUIMGGE  wully the linancial  af-
jadrs o1 his department have taken.
Lastead be is tucing tue situation witn
& grim detesmunat.on to carry on with
tue¢ poogram originally planned, hope-
Lw ihay he may be able to cover the

S geound inoa satistactory manner by
sullie.ow making two dollurs do the
wu.k of three,” -

_, Su tutre wiill be no cessation of the
many aua varied activities ot the re-
vavitied Arkansas geological survey,
which cawe to tite July 1, when the
uew  revenue ' becawme avatiabie, and
Jdaunched a number of important pioy-
ects delayed for many .years through
the lack of funds. Brietiy, these proj-

ects, in the order of theiwr importance |

and the progress that has been made
on them to date, arve as follows:
& 0Qil and Gas Survey.

1. ‘An exhaustive oi]l and gas sur-
vey of southern and eastern Arkan-

 sas, the printed report on which will

. ‘be the first compreuensive and authen-

tic work on the subject available to
_ the public, all previous reports of this
- character having 'been compiled by
private interests and carefully guard-
‘ed for their own use as an aid to the
‘discovery of new fields.

5 ' This survey is being made by W.

C. Spooner, president of the Shreve-
port Geological Society, and an oil

. geologist of international reputation.

{

L

i

.+ structed a sub-su

et

R

. . groping

o9 According to D

. He has been engaged in the work smce
July 1, when bis appointment as as-
sistant state gevlogist became effect-
ive, and hopes to finish it by the first

of the year. One assistant has been

assigned to aid him in the work.

oo dhe geologist has compiled complete

! data on allstest wells drilled thus far
in the wide area assigned to him for
vepurt, and from. these he has con-

se map, including
ie above the oil-

.all formations tha

to contisn a detailed report by coun-

ties of the depth and geological struc-

~ ture of favorable “horizons.”

. Kxtensive surface mapping has also
been done as an aid to better under-
standing ' and interpretation of sub-

 surface structures. ;

; r. Branner the Spoon-

er report. will be of great value to in-

pendent ‘in'té,r‘e,sts engaged in oil ex-
ation, affording for the first time
data necessary for an intelligent
determination of the most likely pros-

_pects for “wildeat” drilling. Hereto-

fore only the big oil companies with

tion, They have obtained it by send-
g

thus gaining a big ad-
3 ge ‘the smaller and less af-
_ fluent * prospectors, who have been
roping in the dark, so to speak, in
ir efforts to discover new reser-
s. Their occasional successes have
" about largely by accident, and
hazards of the oil game” have

uch_information as the state geol-
t will soon be prepared to furnish

' one per cent for'the express.
. of creating a something-like

“the sooner we locate the gas the

bearing Nacatoch sand. The report is! place.

mited financial resources have en-fbe richly rewarded.

ed the advantage of sucli informa-|

out their own geologists to make !

\ enormously increased for the lack

2. A detailed report on, the unper]bi}ities are highly regarded. The com-

cretaceous beds of southwest Arkan-
sas. - ;

| pany has effected franchise
nts to supply natural gas te

5 me
The importance of  such a work o pcville, Morrilton and Conway,
can be appreciated when it 1s un- but nothing has been done thus far

derstood that, aceording to geologists,
these beds were the original source]
of all the oil that southern Arkansas
has produced.  That its importance
is recognized by the federal govern-
ment is attested by the fact that the
TUnited States Geological Survey I8
co-operating with_the state survey in
the work on a ‘“50-50" basis. ¢

This report is now finished and
ready for publication. It was pre-
pared by €. H. Dane of the U, “S.
. Geological Survey with the aid of
| several assistants. The maps will be
engraved at the Bureau of Printing
in Washington and forwarded in ae-
cordance with Dr. Branner's instrue-
tions for publication. ~The cost of
publication will be borne by the of-
fiee of the state geologist. ;

The report includes a detailed study
+f ‘snrface outerops, embracing all
<ienificant formations in the so-called
nnmer  eretaceens ares  thot lidg in
Tittle River. Hempstead. Nevada, Se-
vier. Howard. Pike and Clark coun-
tles. ,

nortance to oil prospectors.,”’ said Dr.
Branner. “because this little = area
produced o1l the oil in southern Ar-
kansas. . Mr. Dane's report will give
accurate information of these great
source beds and by showing ther
relation to the aceompanying strue-
tures. make it easier to recognize fa-
vorable conditions when test wells
sre drilled in southern and eastern
Arkansas. .

Reading the story recorded in the
rock struectures, geologists find that
the oil that was formed in the cre-
tacecous beds of Hempstead and ad-
joining counties ages ago gradually
filtered eastward through = beds of
sand and porous rock deep below

surface, guided by the force of grav-
ity, like water following the line of
least resistance in its downward flow,
until it finally reached the great un-
derground reservoirs that have been
_tapped by countless producing wells
in recent years in<the vicinity of El
Dorado, Camden and Smackover.

New Natural Gas Fields Sought.

3. A complate and detailed sur-
vey and report on the ‘gas produe-
ing possibilities of the Arkansas val-
ey. AR
~In the opinion of the state geolo-
gist,: Arkansas - has long been over-
[Tooking one of her “best bets” “in
neglecting to explore and develop the
vast ‘untouched areas where all in-
dications point to the ‘presence  of
matural gas in almost unlimited quan-
e A2

“It’s high time something was done
about it,’" he; declared, “and I be-
lieve ‘that the work we are now do-
ing in this direction will lead to de-
| velopments that will do more to pro-
| mote industrial development in Ar-
“km_lsas than any other one factor.
| Think what natural gas has done for
Fort Smith. The remarkable in-
dustrial development of this, live lit-
tle city has been due almost entire-
ly to the cheap fuel afforded by the
numerous. gas wells that surround jit.
The story will be repeated in other
. valley towns all the way to Little
| Rock some day, in my opinion, and

quicker the development will take
. Thus far very little has been
dop'(i:l:n i_llnsldlrf)ctlilon.

“The H. L. Doherty interests, per-
suaded by their own private i:'vgsti-
gations that the chances were good,
tried their luck in the vicinity of
Clarksville and- brought in two big
gassegs, one of them showing the
highest pressure ever found in Ar-
kansas. A relatively small amount
of gas has been discovered near Plum-
merville, but there has been no intel-
ligently directed effort to locate gas
at any point eloser to Little  Rock,
n}ﬂmugh there is good reason to- pe-
lieve that further exploration would

“Any wells discovered in the Ar-
kansas. valley region would wery like-
Iy be long lived, assuring a supply of
such duration as would amply justify
large-seale industrial development of
permanent character. The probability

great size of the structures typical of
Nth’ls reason, and also by the exceed-
ingly high pressure of the Johnson
gasser near Clarksville.”

“This studv will be of great im-|

the completely surveyed .ﬂl\d

of long-lived wells is indicated by the |

toward the \_eonstruction of pipe lines.

The possibility of gas being piped
linto Little Rock from the west ap-
pears to be very remote on account
| of the conditions of the agreement
'under which the Little Rock Gas and
'Fuel Company is supplying this city
'from its far distant wells in Louis-
iana. If this company were drawing
its supply from a closer point, such
as could in all probability be found
in the Arkansas valley less than 100
miles from Little Rock, the produc-
tion costs would undoubtedly be ma-
{ecially lowered and gas rates might
be reduced.

Report on Lead and Zinc.

4. A zinc and lead survey of north-
ern Arkansas counties.
. This project has now been under
| way for about 10 months in charge of

E. T. McKnight of the United States

logical survey, and an exhaustive
5:;0(;8; will. be published by .thc state
department of geology sometime with-
‘in the next year. The work covers a
Jarge area and will _complete axgd
bring up to date previous pfforts.ln
'this field. The interest with which
the project is regarded by the federal
authorities is indicated by the fact
that Hugh Miser, chief of the fuel.s
division of the United States geologi-
cal survey, and E. F. Burqhgu‘d. head
of the iron and steel division, have

dvised Dr. Branner that they wﬁl{
:pend time in the field in the near

3 : Me-
future co-operating .w1t_h Mr.
Knight in the compilation of the re-
ort. :
2 Arkansas’ zine and lead' r(l-lsom;ces
| been systematically an
have never 3 e
now being prepared will probably play

an importa

esources. There are vast deposits of
:hes: metals that have seareely been
touched in the northern count_nes of
Arkansas and their development wquld
contribute materially to the wenllt‘h
and prosperit; of the state. The

relopment thus
g::h-tea to limited areas and the pos-
sibilities have but meagerly realized.

New Gaurine -Stations.

E aid to flood control. and also as a
i;‘r?oans of determining the potential
water of varions streams showing com-
mereinl possibilities.

l In the past a few stations bave been
maintained by private interests. but
| under  the project that is now being
| carried out by the state geologist with
the co-operation of the federal govern-

. ment all the stations, new and old,

will be maintained on an official statvs
under inint state and federal control.
with daily readings takon at all per-
‘manent stations.

by the state, which is snending 85
for every $1 contributed by fthe fed-
Ieral government, The expendifure is

jon of the state geologist, who_sees in
the establishment of the gauging sys-
tem: not only a valuable aid to flood
control, but also an important step

electric power projects of new hydro-
ties for which have scarcely begun to
be realized. :

Under the state geologist’s direc-

tion official gauging stations have al-|

ready been installed at the following
points: Little river, near Heber
'Springs; White river, near Newport;
St. Francis river, near Marked Treé;
Big Lake outlet, near Manila; White
iriver, at Clarendon ; Arkansas river, at
Little Rock ; Ouachita river, near Hot
Springs (Arkansas Power and Light
Company) ; Little Missouri river,
near Murfreesboro; Red river, at Gar-
land City, and Arkansas river, at Van
Buren.

 Three more stations are to be in-
stalled at Cotter, on the White river;
Henderson, on the North Fork of
White river, and Gilbert, on the Buf-
falo river. 3

~ 0il Fields Mapped.

6. Publication of a standard topo-
g;nphica] map of Union county and
vicinity. &

This work is now being done on a
state-federal basis by the topograph-

_ Harvard Geologist Employed.
~ The report on the gas-producing
bilities of the Arkansas valley is
red by Carey Oroneis, who
~in the department of

niversity.

ical branch of the United States Geo-
logical Survey. The primary traverses
and leveling have already been com-
leted and the first lithographs will

iilab ril 1, according
He map will cogr

it o

hensive system of ganging stations as |

This work is being financed Jargely |

toward the development of ne whydro- |

agree- |

nt part in the future de-
velopment of these vitally important |

i

far has been re- |

5 The installation of a compre-

amply justified, Vhowever, in the opin-

Ishale with thin
. stone.

* South. i
*  During most of Upper Cretacous time

-
.
5
-
.

legisls . : :
nm%n'  produce worthwhile re-
ts will have been amply justified

[0
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Coastal Pla‘i,h

- 1 Prepared by Geologist

\

Arvea of SqﬁtheaStél‘n~r and Eastern Arkansas and Louis-

iana Extends From the Gulf of Mexico to
the Ouachita Mountains.

The geological history of the coastal
plain area of Arkansas and Louisiana
was the subject of a paper read at the
meeting of the American Association
for the Advancement of Science = at
Nashville, Tenn. the past week by
W. C. Spooner, geologist who recently
completed a survey of the Arkansas
area for the Arkansas Geological De-
partment. £ e : ¢

,An abstract of the paper, prepared
by Mr. Spooner for the Gazette, fol-
lows: b

The Guif Coastal Plain area de-
scribed in'this paper includes all of
Louisians and the southwestern and
eastern parts of Arkansas. It extends
from the Gulf of Mexico to the Ouach-
ita mountains, a longitudenal distance
of 300 to 500 miles. It 'is a gently
slopping plain that rises from sea level
on the gulf to more than 700 feet
above sea level along its inner mar-
gin. The relief rarely exdeeds 200 fect.

The Gulf Coastal Plain is underlain
by a serles of sedimentary formations,
made up largely ‘of sands, clays,
chalks and limestones, but also con-
taining subordinate beds of gypsum,
snhydrite and water-laid volcanic ma-
terial. ~These sediments, which range
in age from Lower Cretaceous to Re-
cent, rest upon a basement of Paleo-
zolc and. older rocks. They increase

in thickness from a few hundred feet

along the margin of the plain to more
than 10,000 feet in the delta of the
Mississippl river.
Sedimentary History. E
The sedimentary history of this re-
gion begins with the Comanche epoch
when an embayment of the Gulf of
Mexico extended from. Texas, across
T.oulsiana into western Mississippi. As
sedimentation. progressed the embay-

ment expanded until at the end of the |

Creataceous era the Gulf* waters cov-

ered all of the Gulf Coastal plain.
The Comanche series has a thick-

ness of more than 5,000 feet in north-

. western Louisiana, divided as follows:

. The Washita ~and Fredericksburg
‘groups 900 feet, chiefly blue and gray
interbedded
: The Trinity group is divided
~into two members with the Glen Rose

+formation, 2,500 feet, marine shales.
“and limestone at the top, and the basal
I Trinity sahd and clays more than 2.-
, 000 feet thick at the base. The Glen
-~ Rose formation becomes thinner north-
»ward and eastward and overlaps the,
;basal beds.
L the outcrop in southwestern Arkansas
wconsists of 900 feet of beds,
wsands and clays.

$5| . At the end of the Comanche epoch
Cthe seas withdrew from most of Ar-
+kansas and northern Louisiana; the

_sediments were uplifted and tilted west-| Z I Ee Made Soon. g/ by
7 G. Branner, state geologist, re-

The, Comanche series at

* ward. After an interval of erosion
“ the Upper Cretaceous seas transgressed

this region from the West and the
a peninsula extended southward from
the Ouachita mountains into north-

S O et ..

lime- |

mainly

eastern Louisiaha. The width of this
land was graduelly reduced as the
Mississippi  embayment was expanded,
but a small area in northeastern Louis-|
jana remained emergent throughout
the Cretaceous.

The sediments deposited during this
epoch are dominantly marine, made
up of shales, chalks and limestones
with subordinate beds of sands. Their
maximum thickness in central Louls-
iana is more than 3,000 feet. The
character and the uniform thickness
of the formations that make up the
Gulf Series indicate more uniform con-
ditions of deposition than obtained
either during the preceding epoch or
during the succeeding Tertiary period.
The Cretaceous closed with retreat of
the seas beyond Arkansas and northern
Louisiana. r g

The Tertiary was a period of relative
instability during which -the strand-
line migrated widely. During the
Eocene the Mississippi embayment
reached its maximum northern extent
but since Jackson time, when marine
sédiments were deposited beyond Ar-
kansas, the seas did not extend far up
the embayment. From the Miocene to
recent warping has been active in the
lower embayment region. The Eocene
sediments total more than 6,000 feet
mainly sands. The Oligocene is rep-
resented by a maximum of 350 feet of
marine sands and chalks, which with
the exception of a small outcrop in
Catahoula parish have been overlapped
by the Catahoula sandstone. The|
Miocene is represented by the Cata-
houla sandstone, Hattiesburg and Pas-
cogoula clays. The Catahqula is non-
marine, mainly sand; the Hattlesburg
and Pascagoula, mainly clays, and is
part  marine. The thickness of the
Miocene on the outerop has been es-
timated at from 350 to 1,600 feet, but
‘well records show a thickness of ne:
ly 4,000 feet. The Pliocene and the
recent is not easily separable nor are
their thickness definitely known ex-
cept that they total more than 4.000
feet in the Mississipp! delta and ad-
| jacent areas. g Ao
~ Northern Louisiana and southern
Arkansas may be considered as an anti-
clinal area that is bound on the east
by the Mississippl cmbayment, on the
west by the east Texas embayment
and on the south by the Angelina-
Caldwell monocline. The most recent
deformation which is now shown in
the areal geology and by contour lines
drawn in the top of the Upper Cretacc-
ous is comparatively recent and may
be referred to the Miocene and per-
‘haps In part to the Plioecene.

New Geological Map of State to

turned from Washington, D. C., where

he attended the annual meeting of
'state geologists and officials of the
EUmted States Geological Survey. He
| said officials of the federal department
1 have agreed to rush work on .a new
| base map of Arkansas and that it 1s
expected that the map will be ready to
publish in about three months.

The geological base map Now in use
has not been revised since 1913 and
many changes and corrections will be
necessary. ;

A ge?l'ogical map, prepared by the
. Arkansas Geological Department and
the state Department of Conservation
and Inspection, showing all oil and gas

flelds, pipe lines, coal fields snd other

mineral locations, ‘will be printed on
the new base map, which will be in
two colors, showing streams and drain-
age structures in blue. A new topo-
graphic map of the state will be pre-
pared by the federal survey and will be
printed by the Arkansas department.

This work will be completed in time

to print the map by September, Mr.

ranner sald.

B He reported that the federal depart-

ment has increased the allotment of'

funds for stream gauging from 8500 to
$1,250 for the fiscal year

July 1. The state has been paying for

this work at the ratio of five to one.‘,‘

but the increassd federal’ n.llot;nent
will reduce the state’s contribution to.l
the basis of about tw‘?a :&;:;.gi e :
stations have been es ) -

ﬁ streams in the state during the

peat_your s oovessl ather ML

will be located in the next few months.
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icent to the southern limits of Little
Rock, the two lying about 15 miles |

‘|local

{in- 1883.

by C.c

i

onsulting Enginee

S Iridica.t;lng renewed interest in the
mineral deposits of Arkansas the Little
Rbck Chamber of Commerce has gath-
ered data concerning the deposits in
practically every county in the state.
Crec'iis given Dr. Henry Mace Payne,
co!zauitlng engineer of the American
\M# hg Congress, for much of this in-
formation. His study of mineral de-
posits in the South has been fruitful.
| The survey shows that diatomaceous
jearth 1is reported from ,several points
in Arkansas, but probably is crystal-
line quartz.
' Tripoli occurs in Arkansas in Hot
Spring, Garland, Ouachita, Montgom-
lery, Washington, Pike, Benton and In-
.dependence counties. Outside of Ben-
ton county, however, but little devel-
opment has been attempted. There is
an abundance of this material in thei
izinc region of the White river valley,
'but no attempt has been made to ex-
lplolt 1% :

Fuller’'s Earth.

| To Arkansas belongs the honor of
‘the first discovery of Fuller's earth in
the United States, at a point east of
Benton, in Saline county, in 1891. The
state has fluctuated between second
and third rank ever since in the pro-
duction. Much of the output goes to
the soap manufacturers,
entirely. from Saline county. An un-
developed deposit has been reported at
Forrest City, St. Francis county, on

/the Rock Island Rallway and Missouri|

'Pacific Lines, and another at a point
'three miles north of Levesque,  Cross
county. )

Bauxite in Arkansas was discovered
by the late Dr. John C. Branner in

11887. Up to 1899 shipments were small

and no records were kept. There are
|two producing fields, the Bryant dis-
trict, around the town of Bauxite, and
the Fourche mountain district adja-

apart. Arkansas produdes approx-
imately 86 per cent of the entire out-
put of the country. There are several
competitive producers. A small pro-

and a well-prepared product can fre-
quently undersell a large producer.
Arkansas 1s not a producer of bary-
tes, although lenticular deposits are
reported in the counties extending
southwestward from Pulaski to Sevier.
The entire area is traversed by several
different lines of railroads, so that

|should the quality and extent of the
|Arkansas deposits be proved, commer-
|ctal, no difficulty would be experienced
|in marketing the product. ¢

1" In many localities in Arkansas, an
|ochre-clay or red chalk known as “red-

dle” is found. In Pulaski county
brown ochre occurs. in contact with
brown iron ore, in Fourche mountain.
Yellow ochre is' found near Monticello

|and Piggot, Clay county, but none of

these ever has been developed beyond
consumption for
paints. A reddish ochre also is found

lon Hurricane creek in Saline county.

Chalk CIliff Deposits.

' Chalk cliff deposits are soft and
pure, requiring little or no grinding,
and being easily calcined are of great
value. The cliffs are 150 feet in height,
and are the only known deposits of
their kind in the United States.

It is probable that the development
of the bentonite industry will prove
one of the most rapid of all the min-

‘tles, however, make it necessary to es-

{tablish other industries using it as
| |raw material, near the source of sup-

ply. The chief mechanical difficulty
encountered is the necessity for a
special type of grinding machine, as
the powder clogs the machine unless

‘Iremoved as fast as it is made.

Coal Field Opened in 1841.

The Arkansas coal fleld is in the
west central part of the state, in the
valley of the Arkansas river. It was
first opened for domestic purposes in
1841, but no material output was had
until the railroads reached the field
Sebastian county, which is
the most active fleld In the state, was
opened in 1887. The coal ranges from
sub-bituminous and bituminous into
semi-anthracite, and in the extreme
eastern part of the field, on the north
side of the river, to anthracite. This

| furnished the active domestic trade,

the balance suffers from keen

(competition with oil and gas from
| Oklahoma, Louislana and Texas. Many

individual undeveloped properties are
offered for sale. The coal resources of
the state have only been scratched.
The Chattanooga, Bloyd and Fayette-
ville shales of northwest ;:{kansas car-

ner’s report, in conn with a
888, discusses these forma-

0

sulting Enginee ~ of American Mining Congress‘
A-Snp’pl'i:es _Mg§h~'1nformation Practically Every
- County in State Included in Survey.

i =

and comes.|

ducer with an advantageous location |

homemade

erals. Its bulk and hygroscopic quali- |

ut have never been developed. |
cotton with & |

In 1918 the U. 8. Geological Survey
issued Bulletin 691-J on asphalt depo-
sits in southwest Arkansas. Three de-
posits were noted in Pike county and
four in Sevier county. They occur in
the Trinity sands, and are obviously
an extension of the Texas deposits. The
Missourl Paclfic and the Kansas City
Southern railroads serve the district.
Opened In 19803, the asphalt sand from
| Pike county has long been shipped to
Little Rock and elsewhere, and used for

|| ing carried c
|| Survey is progressing satisfactorily and

1| being prepared by C. H. Dane, is in the
| hands of the printer and will be ready

! al projects
out by the state Geological

several of the projects will be com-
pleted in a few months. G. C. Bran-
ner, state geologist, said yesterday.
The report on the upper cretaceous
formations in southwestern Arkansas,

for issue in a few weeks. The report

gives detalled information as to the |

depth of various formations below
which oil-bearing sands of southern
Arkansas usually are found. 3

A report on the oil and gas geology
of southern and eastern Arkansas,
which W."C. Spooner is preparing, will
be ready for publication soon. Maps
have been completed and thousands of
well logs, drilling cores and cuttingsﬁ
have been studied during the past 15
‘months to ebtain information for the

street paving. It has but little cover,
and is mined by stripping and open
cutting. The sand hardens on exposure !
to the sun and makes a natural paving
mixture. Occasional portions are too
rich to be used in the natural state.|
No experiments have been made, how- |
ever, toward refining it for pure as-
phaltum.
. Gasoline extracted from natural gas
in the United States now amounts to
more than half a billion gallons per
year, of which more than one-third
comes from Texas, West Virginia, Lou-
isiana, Kentucky and Arkansas.

Iron Deposits Scattered.

A survey of Arkansas, made in 1890,
sald that there were no commercial
deposits of iron in the state. There are
many scattered deposits of limontte,
hematite and magnetite. - The coun-
tles of Montgomery, Garland, Saline,
Grant, Dallas, Nevada and Ouachita are
considered in a later (1882) report to
be susceptible of development. Ores
also occur in Crawford, Franklin, John-
son, Pope, Van Buren, Conway, Sebas-
tian, Logan, Yell, ' Scott, Washington,
Madison, Thorp Lawrence, Fulton and
Randolph counties to such extent that
the concentration and beneficiation
processes of recent years brought hope
for their ultimate operation, in con-
nection with hydro-electric development
|now taking place in the state, Of the
entire group, Lawrence and Sharp coun-
ties, on the Frisco Lines and Missourf
Pacifioc Lines, hold greatest promise.

The first manganese was mined In
Arkansas about '1851 - when Matthew
Martin shipped small quantities of ore
from Batesville. This is said to have
been the second manganese deposit
mined in the United States. There are
|two -well defined fields in the state.
The first, known as the Batesville dis-
| trict, is in the northern part of In-
dependence county, extending into
Izard and Bharp counties, The second
field extends from the Pulaski county
1ine to the western boundary of the

lstate. .1 VI T AT B 5 S

embracing 180 mines and prospects,
'lgave as an estimate of reserves in Ar-
kansas, 250,000 tons of ore, 40 per
cent or better, and 170,000 tons contain-
ing less than 40 per cent manganese.
It is probable that this estimate is too
low. The fleld covers 120 square miles
‘and the ore runs ih pockets. New ore
bodles are constantly being uncovered.
An estimate of several = billlon tons
‘would be as accurate as one of several
Jhundred thousand. Nothing but years
' of Prospecting will serve to adequately

measure the actual extent of the man-
ganese reserves of the state. Teh Bates-
ville district enjoys better railroad fa-
cilities than the rest of the field. The
fine ore occurs mixed with clay.

The outstanding development of 1927
in the Arkansas manganese fleld was
ganese reserves of the state. The Bates-
| ville, and beneficlation of medium to
low grade ores with a view to electric
| furnace production of ferromanganese.

. Data on minerals in Arkansas as com-
piled by the Chamber of Commerce
includes that on rutile, molybdenum,
tungsten, nickel, magnesium, corun-
“d.um. gems, diamonds, graphite, gold,
sllver, copper, pyrites, gossan, copperas,
sulphur, salt, zinc, lead, tin, kaolin,
‘clays, cyanite, sillimanite, mica, chlo-
rite, sericite, talc, soapstone,
slate, fluorspar, lithographic
potash, feldspar, cinnabar,
| stones, marble, granite, sand, glass|
fsand. molding sand, molding clay, |
|gravel, chert, phosphate rock,
phoric aecld, mineral fertmzers,\-i
|stone, marls, asbestos, gypsum, m
| waters and oil. '

stone,
building

| by C. C. Croneis.

A survey made during the World war, |

report. Z

Gas possibilities of the Arkansas
river valley in western Arkansas is the
object of a project being carried out
Structure maps have
been completed and the report will be
ready for publicatiomns in a few weeks.

Completion of a new geologic map
of Arkansas, showing detailed geology
such as mines, oil and gas wells, pipe
lines, faults, etc., has been delayed
awaiting completion of a new base map
by the United States Geological Sur-
.vey. The present base map is 15 years
old, and it was considered undesirable
to put the new geologic map on an old
base map. A new topographic map of
the state is being prepared for publi-
cation on the new base map. The fed-
eral government is doing the engrav-
ing for both these projects, but the
State Department will pay for print-
ing the maps.

A new topographic quadrangle will
be surveyed this fall as a co-operative
state and federal project. The area to
be surveyed probably will be the quad-
rangle just east of the El Dorado quad-
rangle which was surveyed last year.
JIt will give much needed information
on oil and gas possibilities of that sec-
tion.

The ground water survey of the rice
belt, recently undertaken as a co-oper-
ative project, will continue through
two years. It is expected that it will
reveal the probable life of the deep
wells used for flooding rice flelds and
will give an indication of how the
source may be replénished by artificial
means. Routine stream-gauging werk
is going on in the northwestern part
of the state to determine water power

possibil:t s, This work will be con-|
tinued as a permanent service.
The final project now under way is

a report.on the commercial possibili-
ties of the St. Peter and associated
sandstone beds in northern Arkansas.
This work is being done by Prof. Al-
bert W. Giles of the University of Ar-
! kansas. “This sandstone is used for
making glass, for molding sands and
'rother similar uses. ' 3

1
Geologists of Four States on
Tour of Ozarks.
S2pin

Special to the Gazette.
Eureka Springs, Sept. 3. —After as-
sembling here yesterday, members of
the Geological Societies of four states
left today on the first day’s outing of a
geological conference which will last
throughout the week, and wWhich will
carry them over a large section of the
Ozark region. The meeting is spon-
sored by the Kansas Geological Society,
which is holding 1its second annual
field conference, and invited the so-
cleties in Missouri, Arkansas and Okla-
homa to attend. Formations over the
Ozarks will be studied and samples of

ville, where they will spend the night.
From there the itinertry is by Mam-
moth Spring, Eminence, Cape Girar-

sourl, ending at Hahatonka, Mo.
The Kansas delegation is in charge
of Anthony Folger and L. W. Kesler.

shales, ||

P

Dr. H. W. Buehler and two assistants,
C. L. Baker and J. Bridge, head the
Missouri group; G. C. Branner and C.
D. Robinson, the Arkansas delegation.
Only a few are attending from Okla-
homa. Eighty-three are attending the
meeting. They spent the night at the
Crescent and Basin Park hotels, hold-
ing the first session of their conference
at the Basin Park last night.

- -

Tri-State Geologists to Meet in.

Eureka Springs.

Special to'the Gazette. ¥ ~ 5/~ J
Eureka Springs, Aug. 30.—Geological
societies of Missourl, Kansas and Ar-
kansas recently completed plans for a
seven-day conference from Septem-
ber 2 to 9 to be held in different local-
itles in southern Missouri and North-
ern Arkansas.
. Representatives will assemble in Eu-
reka Springs Sunday the 2, and start
activities Monday from here. Anthory
Folger and L. W, Kesler of Kansas
will be in charge of the conference.
George C. Branner will head the Ar-

the outcroppings collected. From here ||
they will motor by Harrison to Bates- [}-

deau, Irontown and Steelville in Mis- Il

 are

: ar-.m*s » W

ble huge slices of cake and will giv
t&e geological formations in & more gerved

striking manner than the ordinary|in length, &
geological map. The maps are shown mensions measuring
.the wunder a)] these large blocks
and these banks along the in a mountain cove,
edges of the map will give the various

on banks,

representing
strata,

feet i
one ( - I -

ther with revealed di-
50 by 369 feet,

“called Johns Val-
ley, which is 14 miles north of the

underlying formations and thelr slope. viilage of Kosoma, on the Frisco rall-

The surface formations also will be road in Oklahoma.
A slanting view of
the state thus is obtained, but the
map likely will be cut in four sections
to give a better idea of the under-:

shown in colors.

lying strata.

TRACE OF [CEBERGS
SEEN IN ARKANSAS

Frigid Waters Once Covered
Part of State, Geologist

Says. e I
) w./ /oA
Special to the Gazette.

Fayetteville, Dec. 1.—Icebergs, simi-
lar in form and size to those that im-
peril the ship lanes of the North At-
lantic ocean, once were carried by
ocean currents into western Arkansas.

This was millions of years ago, in the:
Carboniferous period, when the sea |

covered much of the present area of
Arkansas and adjoining states. Just
as the icebergs of the North Atlantic
are derived from the glaciers of

reenland, the icebergs that visited Ar-|
were.|

kansas in Carboniferous times
derived from an ancient ice and snow-
clad range of mountains lying in Okla-
homa and northeastern Texas, south
of Ardmore, Oklahoma. From these
mountains ocean currents carried the
bergs across southeastern Oklahoma
into Arkansas.

That such frigid- waters once spready

into Arkansas is the conclusion of
Hugh D. Miser of the U. S. Geological
Survey, from evidence he recently dis-

covered at a locality half a mile east
of,the village of Boles, Scott county.
Mr. Miser, a graduate of the University
of Arkansas in 1908, has spent con-

siderable time during the past. year
studying that territory.

In the locality of: Boles he found
fragments of numerous boulders that
had been transported by floating ice
from the Oklahoma-Texas mountains.
The boulders were dropped to the bot-
tom of the sea when the rock-laden

melted and they now are found
in black shale which was mud at the
time the boulders dropped to the ocean
floor.

The boulders found by Mr. Miser are

“A person with a mathematical turn |
of mind,” says Mr. Miser, “easily can
form an idea of the size of an jce= |
berg required to transport a block of
lime&tone the size of those mentxomd‘
| above. The largest bergs were many
1 hundreds of feet in thelr largest di-
' mension and towered high above the.

surface of the sea—and stuck ahout

eight times as far below the surface "

The pictures of the past, as- inted
by the geologist ‘who studies e icl,:-
transported boulders, are strikinglyr dif-

‘ferent from those of the present; the
Wwhite cotton fields on the fields of
Texas and Oklahoma compared withI
the snow and ice-clad mountains that|
once stood there; the contrasting views
of the Ouachita mountg.ins———the high-
est mountains between the Alleghenies
and the Rockies—and the iceberg-dot-
ted frigid sea that once spread ovg
the very area where ' these mounta
occur in Arkansas and Oklahoma.

] Proof of New

i

Geological Map
’ Received by Geologist. |
Do ety B £
After three years of painstaking ef-
{i fort and comprehensive investigation,
| George C. Branner, state geologist, and
”hls staff, were gratified yesterday to
| receive the first proof of the new state
geological map, which represents the
last word in geological map making for
| Arkansas, the first comprehensive map
of the kind to be published in the |
state,

There will be about 5,000 copies of
the map, and it will be ready for dis-
tribution in May. Free copies will be
supplied public ‘institutions that need
them, and a minmum charge will be |
made to individuals,

The map shows the geological struc-
ture of the whole state almost at a
glance, and will be an invaluable ald
to all persons interested in tapping the |
raw resources of the state. The surface |
formation of the state is shown, Includ-
ing faults and folds, and the map will |
be filled in with 22 different colors.
All power transmission lines and all |
oil and gas pipe lines are shown.

These lines are considered a valuable
addition to the map. If an investor
should be iInterested, for example, in
developing Arkansas clay products, he |
could glance at the map and determine

the position of lines for fuel and
power. :

limestone of many different kinds, and

-Finds Reéidue From Large

The map shows the exact position
of oil and gas areas, coal beds, chalk, |
novaculite, marble, manganese and the '
lke. It is considered a valuable ref-
jerence for geologists, and can be in- |
‘terpreted by persons who are not. m-]

Icebergs in Arkansas Hills

‘miliar with geology. {
. Columns and cross lines on the mar- |

Hugh D. Miser.

some of them are several feet in
length. Only portions of them were
observed by him, since farmers of the
regions gathered up much of the.
limestone many years ago and burnt
it into lime. it

Although the Boles locality is the
first occurence of ice-transported
boulders to be discovered in Arkansas,
‘it is not unlike many such occur-
ences in the Ouachita mountains. of

kansas delegation. Approximately 75
geologists will attend.

southeastern Oklahoma, according to
Mr. Miser. It is,-.however, 30 miles
east of the eastermost Oklahoma oc-

of Stapp on the sas City
o | K%Dﬁ

bt

gin are of additional aid in studying |
the geology of the state.

MYSTERY OF sungu,é, |
‘.. -LAND IS EXPLAINED

“The sinking of approximately two
| acres of timber land recently on the
| farm of Ben Ross in Dallas county
| to a depth of about eight feet was
described  yesterday by George C.
Branney, state geologist, after a
visit to the Ross farm, as a “‘super-
ficial, miniature landslide.” ' Mr.
Branner said a small stream at the
i foot of the slope affected, appar-

ently had undermined the soil at a
depth of eight or 10 feet and that
a gradual settling had b2en prevent-
ed by roots of trees holding the soil
together until it became so satu-
. rated with moisture that the tree
roots could no longer hold the soil
in its original form. The “baby
landslide” then resulted, the area
affected slipping a few feet down
hill. The slide is in the shape of a |
half moon, he said.

| curence; namely, one near the village
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- "An elaborate and detailed report on
‘the Uprer Cretaceous formations o
southwestern Arkansss, which geolog-
‘ists have identified as ‘the source of
‘nearly all the oil and gas produced
/in the Union and Ounachita county
fields, came from the press last week
‘under the auspices of the Arkansas
Geological Survey. To the average
‘layman, perhaps, this' announcement
‘has no special significance, but to the
“oil prospector, however, it is a matter
~of transcendent importance. since the
information thus madeé available may
well be expected to pave the way to
the discovery of new producing areas.
.~ The report, 215 pages in length
' with numerous sketches and charts
and half-tone plates showing the typi-
eal fossils of the various formations
‘studied, is the work of Carle H. Dane
of the United States Geological Sur-
vey. A detailed study of the south-
west Arkansas area was originally
‘planned as a federal-state co-operative
project, but on account of lack of
funds the state survey was unable to
pay any part of the expenre of the
field work, but this was met by the
federal government. 'The expense of
' publication, however, was borne by the
state survey. : .
~In a letter of transmittal to. Gov-
ernor Parnell, Dr. George C. Bran-
ner,- state geologist, explains . the na-
ture and probable value of the report
as follows:

~ “This report provides detailed infor-
mation concerning the charaecteristics,
sequence and surface distribution of
the various formations found in the

port on Formations
Southwest Arkansas .*

1 ["detailed and accurate, and a large
‘number of facts have been disclosed

n

S

i
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’

|
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by the record of prospect holes drilled ‘ o
ifor oil and gas. The nced of a gen- | 7
eral revision of the stratigraphy has

Copies_May Be Obtained From State Geological Survey
—Dr. Branner Discusses Arkansas
e Mineral Formations.

/ c‘v‘/ /ﬂ,r/

now become evident.

“The " present report includes not ¢n
only the results of the writer's detail-

The new geologic map of Arkansas,
course of preparation by the state

. 0 b p Geological Survey for the past three
ed field observations, but information years, has been received from the print-

given by others, which has been in-

terpreted in the light of our present ;!:b?ﬁd grm‘}‘;’e"orm; %‘stgﬁ‘::o: o t?::
knowledge. ~ The value of the earlier | geologist a'nnounged 'esterdan sl
reports of Robert T, Hill, Joseph A. | ° The map representsyan a.ccgr.nulatlon
Taff and A. C. Veatch, published by | of economic and scientific information
the state and the federal surveys, is | from a-large number of sources and
increased rather than diminshed by ' has been awaited with great interest by
the more complete discussion of ‘the | engineers, geologists and others. It wiil

Their careful records: of ficld observa: ment office, or $1.80 by mail.

tions and of well logs make them per- It is

g | printed in 81 colors and shows
;r}anently useful sources of informa- | the detailed surface distribution of the
ion. numerous formations found in the

“Th_e ear]y‘ ipvosgigators faced ex- |state. North-south and east-west geolo-
traordinary difficulties in deciphering | 8ic cross sections are shown, together

was forested and covered with under- | kansas river valley region.

brush. © The terraces of sand and The scale of the map is eight miles
gr.avel found at many levels provided a | tO the inch, the same as that used on
widespread’ blanket which effectually | the Oklahoma and Missouri geologic
masked the character of the underly- | M2ps so that the geology and mineral-
ing Cretaceous forizations over large | O8Y of these three states has been con-
areas. Outerops '‘were confined al- A Dected and can be studied as a unit.
most entirely to the bluffs along the Tells of Value of Map.

larger streams and  along gullies at | In discussing the value of the map
the heads of smaller drainage courses, 25 8n ald to development of the state's
many of them ‘invisible from a dis. | Fesources, Dr. Branner said:

Df\p!ﬂation was seanty and travel was A Mations of the state may be divided
difficult. That these investigators ob- | iBto four main groups which occur re-
tained as corrcet g knowledge of the | spectively in the Ozark region of north-

Upper Cretaceous area of southwestern
Arkansas, an area which includes por-

tions of Clark, Pike, Nevada, Hemp-

‘stead, Howard, Miller, Little y,l,l%ver
and Sevier counties. "This information
is vseful for an understanding of the
economic possibilities of the area. Also
since these formations are the source
of nearly all of the oil and. gas pro-
duced in southern Arkansas ~where
they are covered by considerable thick-
ness of younger beds. a detailed knowl-
edge of their characteristics and se-
quence as determined by a surface ex-
amination is of direct value to an un-

derstanding  of the geology of both (TCP& for at many +’aces the roads

the producing and potential oil and
gas areas of southern Arkansas,

From a mors . general geological
standpoint, this report is a contribu-
tion to the knowledge of ‘the Upper
Cretaceous beds of the Gulf (loastal
Plain of southern and eastern United
States.

: Significance of Work.

The report is, of course, highly teche
‘nical and practically unintelligible to
most readers, but the introduction b,
Mr. Dane gives some insight of {
significance of the work:

*The search for hidden oil fields in
‘southern Arkansas-and northern Louis-

iana has been guided principally by |

the study of the recors of deep wells
drilled in those regions, and as a
_correct interpretation of the under-
ground structure controlling the ace
‘cumulation of oil and gas’ depends
‘upon the accurate identification in
‘wells of the Cretaceous formations in
which these substances are found, it is
Qf great importance that the variations
of the formations in character and
thjckness from place to place be ascer-
tained as accurately as. possible.

“The investigation of the Upper
Cretaceous outcrops in southwestern
Arkansas upon which this paper is
based was therefore undertaken pri-
megnly to give en adequate starting
point for sub-surface correlation, and
the' Jithography and stratigraphic re-
lanpns of the Upper Cretaceous de-
posits of the area are described ia
detail.

g("(')lflgic rclation.s as they did is sur- ‘e;‘n Arémnsa.s. the Arkansas valley re-
e R e orm e ik (ol Site mofimtalnt regidn 6f a0t
. ibute to their insight and persever- natlie da motun a:;eg N G
lllm?lﬁ tMm])‘ of the ebstacles to g full ux;frz a't’ lw?slern f ansx;s andhthe
Do Bk A Toanl svalony | QR LRSS Rtiign | 4 fhiln’ study
“'t:‘\;c a(ﬁ,een REENED Muos Tnely Work, \ of th‘:zse ec:xx'leas ra:n:;::.wn on thee sst‘;tz
“’l‘ravef has been greatly faeilit map will permit anyone with some un-
_ 3 ated f
e ety af grayel hghways | SEEERCE 5L I e Avees orough
B men r i
publie roads, nxx)ost of othgmsils:;ir;‘ab(f: which deposits of certain minerals may
{oe vse by satomoblle, e actedc G Sxbeoied EREmesrs may, s et
gty Tneeaon of Toads hus ‘sl i, of the siate and as 8 means to
;i ¢ _number of out- prevent unprofitable search for min-
]:m.;- _hoen cut through a mantle of gall;sm::elareas where their occurrence
']:.‘]-:];mﬂclrsta"d and expose the under “For ega'mple the minerals of the
ir ctaccous rocks. —The clear- | ouary fegion which have been com-
ing of the laud for ~~riculture hag oy e el £

|

promoted gullying and has prodaced mercially developed are zinc, lead and

: n , limestone, marble, sil-
;g;g?t 2‘:,2.‘:}:2:18 a];: da:'}(;:: ;l];gt v;ere T I::‘: fxalgesg?ag;es&éti. esP‘:'actica?l;Plallsof
@rops. - The Riertis \vo}]:'o] 'l!;?dni"lt'- the zinc and lead ores occur either in
water and oil have also b dritled 1or | the Boone and Everton limestones or
L Well ‘vebords fhotel~i1 S(r)na 3 he]'Lf“]' the Powell and Cotter dolomites. Of
Silagedi A B ny of them |inhese the Everton limestone contains
{ 3 gue information, contribute |
Bk 5 P the greater concentrations of ore. All
ymuch to our knowledge of the thick | ¢ these formations are traceable
ness and distribution of the formations | ¢hroughout the Ozark area and conse-
where the stratigraphic succession is quently the map serves as a general
known, and well euttings and cored guide to the possible distribution of
give more valuable information, these ores. The manganese deposits of
Summary of Results. Independence, Izard and Sharp coun-

a -considerable number of breaks in |shale principally in the Fernvale,
sedimentation, which separate the lith- | Kimmswick, Plattin and Joachim Ilime-
ologic units mapped as formations. |stones which may be located on the
These breaks have not heretofore been |geologic map. Practically all of the
reognized, partly because of the gen- 'limestone, marble and silica quarried
eral lithologie similarity of the beds in the Ozark region is foupd in the
constituing the formations, and partly Boone limestone (above referred to)
because of the scarcity of outerops formatton, which is readily traceable.
showing contacts between formations, Probable Gas Areas Shown.

but perhaps chiefly because of the cou- “The commercial minerals which

ception that the Upper Cretaceous se- have been found in the Arkansas valley
ries repnresented continues sedimenta- | region of central and western Arkansas
tion and the consequent lack of inter- —are coal, natural gas, shale and sand-
est in the actual contact relations of stone. Very nearly all of the coal min-
the formations, ed in - Arkansas occurs at t;heh t(;lp (:t

“From he data collected by the the Hartshorne sandstone —whic 8
writer .and from that previously as- traceable on the map, and the locatlt:n
'sembled by others, it is now possible Of the coal mines In t?e cloall bais“n
to give a fairly accurate and complete 2T%2 Wakes aﬁparent VRiGEE SUpE %xls I;.
 picture of the charac. r of the Creta- [0 the Hartshorne sgndstall'xe.A L, O
ceous ‘ormations exposed in south. | tRe DA gie- TORRL 1D LhE. ATES QA

stratigraphic relations here presented. be sold at cost, $1.50, at the depart- |

the geology of this region. The whole | With mines, quarries, oll and gas fields
region,, except a few small prairies, | 8nd structural axes lying in the Ar-

tance of a few hundred yards. The “Generally speaking, the surface for- |

0il Limits Indicated.

“The oil and gas produced in this
section thus far has been obtained from
the cretaceous and- thicker portion of
the Gulf Coastal plain., The state map
shows the northern and western lim-
its of the coastal plain and it is con-
sequently apparent that dr’ ng in the
shallower and edge portivi: of the
Gulf Coastal Plain. would te accom-
panied by too high a risk to justify
the expense of exploration. However,
not a great deal can be expected from
the state geologic map in c¢: “nection
with oil and gas exploration in the
| Gulf Coastal plain except that the
broad outlines of the more likely areas
may be understood from it. A de-
tailed report on the structural condi-
tions of the coastal plain is in course
of preparation by this survey and this
will form the basis of a more detailed
understanding of the oil and gas sit-
uation in southern and eastern Ar-
kansas.

“All of the bauxite found in Arkan-
sas is immediately associated with the
nephelite syonite or ‘granite” masses,
which occur in Pulaski and Saline
counties. These are mapped in detall.

“The chalk which is being utilized at
White Cliffs, Okay and Foreman in
southwestern Arkansas is mapped as
the Annona chalk formation, and its
distribution can easily be traced.

“The commercial clays of coastal Ar-
kansas are very nearly all confined to
the cretaccous and lower tertiary beds.
Their distribution can be easily trac-
ed on the map.

“Gravels of coastal Arkansas cap the
hills in the tertiary areas following the
higher lands lying between the .stream
courses in the northern part of tertiary
areas. The localities in which gravel
' Beds are likely to occur can be locat-
|ed -easlly. Very persistent gravel beds
dlso are found In the trinity forma-
|tion of lower cretaceous age in south-
|western Arkansas.”:

Rt _JA VALUABLE CONTRIBUTION. ,. Y7 /.';.,7

“For more than 50 years the people of Arkansas had
little knowledge of the mineral resources of their state other
than information gained from federal government surveys
which enjoyed only a very limited circulation. Of course,
they had heard in their school days that Arkansas “pro-
duced everything found in every other state”—which isn’t
true—but where to search for minerals and other such

it

L

“One of the principal results of |ties for the most part occur in pockets |
the present work is the recognition of |in limestones lying beneath the Cason

products or rather it would be better to say where “not” to
search, was entirely unknown. :

Then came the creation of the Arkansas Geological Sur-
vey with a recognized geologist at its head, who immediately
began the compilation of all such available data . in a map
from which one could learn at a glance more about our re-'
sources than our grandfathers learned in a lifetime. ,

This map has just been received from the printers byi
State Geologist George C. Branner, and, as he expresses it,|
“represents an accumulation of economic and scientific in-f
' formation from a large number of sources.” The map is
l printed in 31 colors and shows the detailed surface distribu-
| tion of the numerous formations found in the state.
| It is an established fact in geology that in certain strata,

. “The i i o y
Cretaceous Tormations” hna. been. e, | TeStern Arkansas, of their  mutual
hanced by a realization of the econ- stratxgr::mh}o relations; and. of R
omic value of the chalk, gravel and }aroul distribution.

clay found in some of them and by [ “Despite the considerable advance
‘the recognition of the fact that they In knowledge that has been made, it
£ reservoirs of artesean water, The should ret be supnosed that the work
stratigraphy of these formations has done is final.  More detailed study
been described in a general way by R. Wwill dov'itless bring to light new probe
T. Hill and A. C. Veatch. During lems. and the vresent report should be
| the years that have passed since the regarded only as one step forward in
older comprechnsive papers were pub. the advance toward the ultimate solu-
lished several geologists have eontribe tion of the geologic history of Cretas
ute_d reports on the stratigraphic ree ceous sedimentation in even this rather
lap‘ons. ‘our knowledge of the geology narrow area.”

of sediments of about the same age
in adjoining areas has been made more
: (Con. on Page 5, Mag. Sec.)

formations, or whatever you may choose to call them, can be
| river valley comes from the Atoka sand-

= = e h“ found certain products. Therefore, geologists waste no time
stone an le £ ti > as . . . .
n e S istrinution e Arkansas in seeking such products in formations to which they are

and in Oklahoma. Its limits can be ¢ ” i L0 1
b bl L+ P By s o not” peculiar. Engineers may thus use the map as a

the A;ok: area which hz_'ve bee!} guide to the mineral deposits of the state and as a means to
ma the Ark ‘ogical- . By . 3
Sutvey are shown as orange lines ana Prevent unprofitable search for minerals in areas where

represent the more favorable localities ¥ 3 i LiE it
it e et s oo o occurrence is unlikely, “is the way Mr. Bl:am}er says if.
areas. Shales and sandstones are wide- The value of the map to the layman lies in the fact that

ly distributed throughout the Arkansas . p . .
Hver valley and are found in the coal it Will “enable any person with some understanding of the

measure sandstone and shale beds and ’ i 3

B TR boke TR, sta!:e S mme‘ral resources tq locate various areas tl}’rough
The principal minerals which have Which deposits of certain minerals may be expected.

L o e o The completion of this map is a contribution of in-
uachita Mountain region are novacu- s

late, slate, stone and some manganese calculable value to the economic welfare of Arkansas. It

ore. The distribution of the Arkan- gives us another sound argument in behalf of our contention|

is also the Missourl Mountain slate that we really have a “wonder state.” .. fack |

| formation from which the larger por- v ;

‘tton of the slate quarried in Arkansas Lt b % . ;

'is obtained. Both the Arkansas novac- GOLF. W@' ;

ulite formation and the Hot Sprin s % . ¢ .
B e Sk ek Sweeping like a Florida hurricane over that dub-killing

to produce crushed rock and their dis- course at the Shrine Club, Paul Runyan, the biggest little
tribution may be easily traced. Man- ; :

ganese ore has also been produced Man in golf in these parts, shot the first nine of his morning

'from the Arkansas novaculite forma- : £ : :
[ log; R inor b Tax Wdiscprotuc. round in 30. The second nine required but seven more blows

‘éd near Gilham in the Stanley shale and he came in with a wonderful card of 67, four under par

ormation, the outlines of which are and within a lone stroke of “Jock” Guild’s course record.
“The commercial minerals which Then came the afternoon round and the tiny Concordia

h A g n in . Coas g . . 4 : 5
‘{sv&:‘;enot; g onty “’f,:.?,;“:;‘: :?f,lf,m A':.‘ Club “pro” continued his triumphant trampling of Old Man

:ﬁ;ﬁ”;;&“;}, ‘%‘kﬂhf‘m chalk, Par, For 16 more holes he shot “perfect” or “better” and
L ' then on the No. 17 hole, almost within sight of the clubhouse,
he made that horrible “8.” Of course, he won the tourna-

ment. but think what that did to an otherwise wonderful |

il



BY TOM SHIRAS.

| artists” in material for many, many
| moons. Many of the natural interest-
|ing things in the hills are unknown ex-
cept to people who live adj
them, and to whom they have
common, while others,
Cave and Mammoth Spring, are w

The Arkansas Ozarks have no Yel-
lowstone national park with its blowing
geysers, but deep down in the moun-
tains on Buffalo river, at the mouth of
Pish Trap Hollow there is a whistling
‘sprlng. On ‘quiet days, one can hear it
several hundred feet away. It emits a
low, moaning guttural whistle, and it
one passed that way at night, and was
not aware of its existence they would
think someone was asleep and snoring
lightly.

There is an ebb and flow spring near
the mouth of Strawberry river. It will
flow for an hour, then cease, then start

ol
The Arkansas Ozarks have enough footprints in

natural wonders and paradoxical situ- in evidence.

|
the “believe it or not were found in a sand ledge near the
B . i ¢ o old Lime Spur, five miles west of Bates- "

ville, on the Missouri Pacific right of
way. They were channeled out intact
acent to and now repose in the Missourl Pacific
become niuseum at St. Louis. Other footprints
like Diamond 0f the same kind can be found in a
ell ledge in the bed of the creek near Mt.

known in all parts of the United States. Olive.

rks Have Plenly
~ of Natural Wonders

i prehistoric human beings left their
the sand, which are still
Two of these footprints

Arizona, or the other Western states

which boast of petrified trees and fo! "’
ests, haven’t got a thing on the Whiie

river country. There are a half a dozx}n
petrified trees plainly visible from tne
train in the big bluff at Twin creek, on
the White River Division of the ds-
seuri Pacific, in Izard county. "
The bovine family is well represent-
ed in the hills. There is a Bull moun-
tain and Bull shoals in Marion county
on White river; a Bull hollow and a
Bull bottom in Searcy county, and 2
Calf creek and a Cow creek in Marion
county. And to keep the cow brutes

to flow again. Somewhere back in the company in this county someone threw
underground water channel is a natural in a Hogskin creek.

check valve, that causes the phenome-|
non.

The Rockles have many famous
mountains, but probably not one with
the noisy eccentricities peculiar to Blue!
mountein, which rises majestically into
the sky just back of Mountain View,
county seat of Stone county. Under
certain conditions Blue mountain roars.
When the weather changes suddeniv
from warm to oold, it emits a nolse
liks the singing of & nundred telephone
wires in a stiff breeze in cold weather.

The shades below are well represented
in the hills, When you roll through the
pass in the mountain on state Highway
86 between Marshall and, Leslie, in
Searcy county, you go over The Devil's
Backbone, There is a Devil's Fork, in
Van Buren county, and a Hell creek in
Btone county.

There is & trec in o cave in & huge
pandstons bluff on White river, thresl
miles above Callco Rock, on which the
gun has never shone, The bluff sets at
such an east and west angle that the

There is a Long mountain and a

| Short mountain in Marion county. Long

mountain looks the longest from a dis-
tance, but when one climbs Short
mountain end for end he knows the
names have been juggled. |

There is a cave on Gaither mountain !
in Boone county in which the bones of
many prehistoric animals have been |
found. It is said that part of the skele- i
ton of a saber tooth tiger was taken
from this place, but we do not vouch
for it. >

Boiling spring on Rush creek in Ma-
rion county, is a small geyser in wet
weather. In ordinary weather it just
boils, and in boiling polishes every
little pebble that drops into it with the
same kind of a polish a jeweler puts on
a cameo setting.

Diamond ecave, near Jasper, in New-
ton county contains nho diamonds. It
takes its name from sparkling  silica
crystals, and is becoming one of the
most noted caverns in the TUnited
States.

sunlight never penetrates, the mouth of

the cave.

Izard county has a Hidden creek that
lsn’t hidden, while Stone county has
Cagen creek that flows through a moun-
tain on its way to White river. Tie
makers working in the interior along
this creek, raft their ties down it, and
through the mountain to the river,
thereby saving a long haul around by
wagon.

Mammoth Spring, from which the
town of Mammoth Spring takes its
name, is said to be the largest spring
in the world. This is often denied, but
we have yet to see one bigger. It is the
source of Spring river, one of the larg-
est rivers in the east part of Arkansas.
There is a Twin creek in Izard coun-
ty, but it isn't a twin, and a Sister’s
creek in Marion county, with no one to
to be a sister to.

There is a Sugar Loaf mountain in
Izard county and one in Boone county,
rear Lead HIill, but there % no blood
\relation between the two.

A blowing cave on Sullivan creek, in
Independence county is a puzzle to geol-
ogists. Stand in the mouth of this cave
and hold an unfolded handkerchief’in
your hands and the wind coming out of |
the cave Is sufficlent to straighten 1t |
out. The mystery here is “where is the "
bellows?”
Independence county also has a Bone
cave, in which there are still plenty of
bones. It is sald that it was the scena
of an Indian battle in the early days,
and the losers made their last stand in
the cave, belng massacred there.

The largest turtle we have in our
streams In the Arkansas Ozarks will
welgh upwards of 100 pounds. In the
Keener cave, near Keener, in Boone
county are two petrified turtles that
will weigh at least one ton each. That
Is, these huge pieces of stone resemble
turtles in shape and no one is In
position to deny that they were not
turtles once. ’

They might have been the kind of
turtles that were here, when some-
time way back In the unknown but
much talked of dim yesterdays, a tribe

1

By RALPH A. HULL.

Harrison, March 14.—Natives long"
have sung the praises of the scenic|
grandeur offered to the view. of travel-|
ers along the highways that span the I
Arkansas Ozarks. Tourist for several
years have joined in the chorus.

The praises are justified. Vistas
opened up to the motorist ‘as he rolls
along Highway No. 67 or No. 7. for in-|
stance, . are - truly wonderful. The
heights above and the valleys below
present a'continuing panorama of mag-
nificent mountain scenery. In the
various seasons the picture is painted
in gorgeous colors—bright greens, yel-
lows, reds and purples, or the more |
somber hues of winter. From many |
points one may see the peaks stretching,
tier on tier, apparently for a hundred
miles,: first green, then purple, then
blue and finally gray. :
But, as the cynical old toper said of
those who had never experienced de-
lirium: tremens, tourists or natives who
have taken their scenery only from a
rolling - automobile along the highwdys.
“gin’t been nowhere and ain’'t seen
nothin’.” :
For some of the most wonderful ex-
amples of mnature’s handiwork “cannot |
be seen from the improved highways.,
Furthermore they cannot even be reach-
ed by automobile or other wheeled ve-
hicle.. . They may be enjoyed only after
the -effort involved in walking through
rough wooded country, up and down
hill, climbing or descending “the faces
of bluffs or crossing bridgeless streams.
- Almost Inacessible.

One such spot is about 20 miles south-
west of Harrison and less than two
miles from the Harrison-Boxley-plarks-l
ville highway. Yet it is so nearly 1n-1
accessible that many residents in' the
neighborhood of Compton, the nearest
postoffice, have never seen it.

This natural wonder is known by the
homely name of “Hemmed-In Hollow.”
1t is, & small ‘edition of the Grand Can-
yon of the Colorado and ingress and
egress are just about as difficult. One
who views it for the first time might
easily imagine that some mighty hand
with a giant implement like one of
those scoops to be seen in the grocery
store sugar barrel, had gouged & hole in
the mountainside 300 feet deep, & half
mile across and a mile and a half long.

f

This writer, along with Garland Case,
Harrison photographer, recently made &
personally conducted tour to, into,
| through and out of Hemmed-In Hol-

low. . The trip was divided into four
stages because each stage represented a
difficult job and each seemed to in-
volve a different set of muscles to get
tired and then sore.

The tour was conducted by I. A.
Bruce whose experiences as a pioneer
goat raiser of the Newton county
Ozarks section was described in an
‘article in the Gazette recently. The
two ‘“‘tourists” felt afterward that they
were qualified to join “The Goat Man’s”
Rerd. :

No Trails But Goat Trai ]

Mr. Bruce is the nearest resident to
the hollow. He lives a mile and a half
from Compton, which is on the high-
way, but the nearest an automobile
may approach his ranch house is half
a mile. After negotiating this half
mile over & burro trail to the ranch
house, the real labor started; from the
Bruce home to the brink of the Hollow
there are no trails, except those made
by goats.

the

a waterfall, varyin
ing to whether there has
little rainfall.
this fall has cut
the ground above
through the rock

Waterfall 280 Feet High. 1 of
At the upper end, in the
arc formed by

lows over the lip

The stream W.

the hollow, andigo

20 fect, making

2 Below,
feet nigh ter, and to this OO

in by the wa ;
ggeg grucz family repairs frequently 1n

middle of | conducting through the hollow, saw the
the cliffs a,stream| pirds light in their hole in the cliff
of the rock to form|and impulsively said he would give $50
g in volume accord- | for a pair of their eggs for museum
been much’or specimens. Mr. Bruce promptly accept-
hich feeds ed the offer, got a neighbor and 100
into the surface of| feet of rope to help

two forest rangers whom he. was

L ST A R

him, let himself

feet down the face of %he cliff and

itself, to a depth Off after two hours and a half  delivered
the fall exactly 280 the eggs to the ranger’
a deep pool has been! to Washington.
. The Hollow
tell secrets.

theater with acoustic qualities seldom

“They were sent

is no place in which to
It is a natural amphi-

v —mas _ equalled artificially. A person standing

on one side of .the canyon can hear and

r

T

! This picture gives an idea of the

a mile wide and a mile and a half long, in the side

ern Newton county.

[ mid-summer when the members feel like
ctaking an icy plunge on a torrid day.
At any other time the water is too cold
‘to be inviting. ;

The cilffs on all sides are many-hued.
Limestone, snowy  white, is visible in
layers or streaks. Some of the strata
are almost blood red. Yellow relieves
gray monotony in other places. Green
mosses grow where water trickles over
the top or seeps through crevices. In
spots the face of the rock has been
discolored by foreign matter deposited
' by the water, until it is black, or blue
or purple. ¢ .

Overhead circles a pair of kites (cliff
hawks).. Their gyrations alone are

Once at the top of the sheer cliffs worth a trip to the Hollow. The male,
that inclose the Hollow on three sides, &pparently seeking to impress his mate,
Mr. Bruce led the visitors along a  With whom he has lived in a hole high
trail beside the rim—a trail sometimes up in the face of the cliff for several
less than & foot wide—to a fissure |Y€ars, does several spirals, turns over

where by climbing down a cedar pole
‘with 2 few branches left for hand-
"holds, the descent into the hollow was
begun. By working along ledges, back
and forth on the face of the cilff but
alwdys downward, the floor of the Hol-
low finally was reached. '
Inside the canyon, the picture beg-
gars discription. It is in the shape of
a horseshoe, widening out somewhat at
the lower end where Buffalo river, clear,
deep and swift cuts across it at right
angles. The sides of the horseshoe are
formed by cliffs that rise perpendicu-
larly for 300 feet, except that at places
 the rim juts out over the hollow, or a
| point of rock sticks out from the side
i like a nose. :

and flles on his back or, folding his
wings drops like a plummet for several
hundred feet. . Then, just as he seems
doomed to dash' himeslf to pieces on
the ground, he spreads his wings and
soars high into the air again.

Cries Fill Canyon.’

.The two Kkites then ‘may fly down
within the walls. of the hollow. They
scream, and although their cries might,
not seem loud anywhere else, the noise
fills the hollow, reverberating from side
totside of tt;;s rock walls, finally to die
out as a whisper after what
full minute. 4 Bk
. This pair of birds, a specles of fal-
con, has had its nest in the Hollow
for several years. The young appar-

e R R I S R

ently leave as soon as they are able to
fly, but the old pair stays on, winter
and summer, year after year.

]

Harrison.
hole

--Photo bi’ Case,
depth of Hemmed- n-Hollow, a

of a mountain in north-

understand another person, standing a
quarter of a mile or more away, speak-
ing in a conversational tone.

| « At spots along the face of the l:ock
!may be seen holes of varying sizes, |
| many of them inhabited by ground- |
: i 3

I hogs. In another place Mr. Bruce point-
ed out a crevice from which three wolf

whelps were taken a few years ago
after their mother had been killed. The
last wolf seen in the hollow was killed
some three years ago, but bobcats still
inhabit the section and Mr. Bruce !

{took seven last winter, with traps or
after hunting them down' with dogs.
Bobcats Are Cowards.

Bobcats, - the .goat rancher. said, are
' the most arrant cowards to'be found,
I unless cornered, but they are death to
young. goats when other food‘is scarce:
in the winter. ? ;

| In the opinion of natives of the vicin~
| ity of Hemmed-In Hollow, the moun-
| tain spur which provides the sefting for
| the hollow is honeycombed with huge
| caverns. - On -frostly - mornings, - parti-~
icularly after a heavy rain, Mr. Bruce
said, every groundhog hole in°the cliff
emits a cloud of steam.

It is the theory that the hollow itself
once was a vast cave, the roof of which
fell din perhaps thousands of years ago.
Afterward, it is believed, the rock and
other debris was ground to pieces and
washed away. i it v 6

Something less than a score of years
ago Col. Willlam P. O’'Neill,’ father of
Rose O’Neill, originator of the Kewpies
and noted magazine illustrator, - saw
‘Hemmed-In Hollow and promptly took
up a homestead in the lower end of it.
‘He built a log cabin on the floor of the
‘hollow, cultivated a small' plot of
-ground .and laboriously built a burro

he mot de¢
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than a year, have been com-
“%mm ready for distribu-
by the Arkansas Geological Sur-
G, C. Branner, state - geologist,
ounced yesterday. They were pre-
_and, published as a co-operative
°t by the state and federal geologi-

surveys
The first map is on a bhase of eight
é‘muumto the inch with a contour in-
al of 250 feet. It shows elevation
citles and towns, national forests,

~ "~ |power lines, oil and gas pipe lines,

ary and secondary highways, mines
- quarries and oil and gas fields. |
18 amount of labor involved in prep-
tion of the map and cost of print-
 prohibit free distribution, Mr. Bran-
her sald. It will be sold at the de-
 bartment offices for $1, but if ordered
mail 25 cents should be added for
unddpostage, he said.
second map is on the same base
as the first, but topographic features
‘the Guif Coastal Plain are shown

greater detail, the contour interval
being 100 feet. This map shows roads,
Oll and gas flelds, elevation of towns,
bench marks and boundaries betvye:n
natural drainage systems, This map will
sold for 75 cents at the office or
_ / mall, Mr, Branner said. i
' These maps, with a state geologic
map published in 1929, complete g
o ‘»?;dmape desl!gxlwd to meet eco-
no; commercial requirements for
authentlc information :?hich may be
shown on such maps, Mr. Branner
sald. He plans to build a relief map
on the base of the state topographic
map and transfer it to a plaster cast
from which coples may be produced
for schools and others interested in
such maps at a nominal cost.

witls ;EGGKWAND 7 '
AL . 2
8 ate Geologist G. O. ann(r%ﬁ
>Way that about 250 coples of the
|Geology of the Arkansas Paleozoic Ares,
Published Tecently by the state Geo-
itmu Survey, have been sold and that
‘orders are recelved dally from oil and
i\ concerns and industrial firms
throughout the country. The report
dnh especially with the ofl and gas
‘possibilities of the westérn and north-
[ptgflttl sectlons of the state. It was writ-
tes ;bywlx):.a(t:a:;y Or‘:nou. The book is
‘being € cost of printing, $2.
plus 25 cents matling chgge. Sy

STATE RESOURCES
" GIVEN PUBLICITY

Arkansas Geological Survey
Has 6,300 Names on lts

¢ . Mailing List.

1 /Ja'zaj:(, AosB 3 8
. Of the many agencies at work in Ar-
kansas to bring facts about the state’s
! mineral resources to the attention of
_persons interested in thelr develop=-
ment none is more attractive than
the state Bureau of Mines, Manu-
factures and Agriculture and the
Arkansas Geological Survey, according
to a bulletin issued by the Arkansas
Btate Chamber of Commerce.

During the past seven years, the bul-
letin says, the Geological Survey has
been building up & system of mail
publicity until its mailing lists now
contains more than 6,300 names. Books,
reports and maps prepared for free
distribution by the department are
sent to all recipients on the list.

The matling list includes all state
geologiste in the country, high schools

of A-grade in Arkansas, depository li-
braries of the Department of Com-
| merce publications, members of the
| Arkansas legislature, Arkansas senators
| and members of Congress, sclentific
magazines, newspaperg in Little Rock
and other leading cities in this sec-
tion, members of the American Asso-
clation of Petroleum Geologists, mem-
bers of the American Institute of Min-
ing and Metallurgical Engineers in sey-
eral states, members of the Mining aund
Metallurgical Society of America, mem-
| bers of Economic Paleontologists, mem-
bers of the Geological Society of Amer=-
ica, members of the Paleontological So-
| clety, economic geologists, registered
| professional engineers in Arkansas and
| names of all individuals who ask to be
placed on the list.

 Besides sending publications to those
recipients, the Geological Survey malils
considerable special information in re-
sponse to inquires. Numerous personal
| calls at its headquarters have been
| made during the past year by geolo-
gists and engineers and much informa-
| tion has been given out in that way.
| It is estimated that about 10,000 maps
| and reports have been sent to points
| in the United States and forelgn coun-
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By GEORGE C. BRANNER.
(State Geologist.)

The two sections shown in the illus-
trations give fairly clear pictures of the
rock structure of north and south: Ar-
kansas. The vertical scale has been
exaggerated about 10 times to make the
relationships clear, the maximum thick-
ness of the sections being a little ‘less
than four miles. 1 ;

Naturally, no one has complete infor-
amtion of the rock at such a great
depth, but the general relationships
shown are dependable since, in order to
‘explain a great many facts which have
been secured from deep wells and from
the age and structure of the surface
formations, it is necessary to assume
them. ; i

For instance, in the north-south
section (top drawing), it is apparent

that the age of the surface beds in |

the vicinity of Mountain Home belong
'to the same group as those which occur

near Benton. We find ralso that the
beds near Mountain Home have a
slight inclination to the south. If we
go south from Mountain Home we find
we are passing over continually younger
beds until we reach the coal measures
of the central part of the Arkansas
river valley. From these beds we.pass’
to consecutively older rocks until we
come almost to Benton, at which point
the age of the formations is approxi-
mately the same as was the age of those
on which we started.

We also find that as-we have prog-

ressed from northern to central Ar-
kansas, the surface beds are more and
more severely folded. From these facts
and from deep well records, we reach
the conclusion that the rocks He in a
great regional trough of the general
character shown. :
' In the west-east section (lower draw-
ing) the older rocks of the state mre
shown reaching the surface near De
Queen. These extend downward, cre-
ating a great structural trough and,
continuing eastward, these reach the
.surface again in Alabama. This trough
is filled with ‘relatively unconsolidated
beds of Quarternary, Tertiary and
Cretaceous age, the surface of which
makes up the Gulf Coastal Plain.

The sections also illustrate the fact
that if we know what surface forma-
tions are to be found in any portion
‘of the state, we shall know, at least
In a general sense, what minerals we
may expect to find.

. If we are -looking for commercial
|bodies of coal, for instance, we will not
|waste time in north Arkansas or in the
(Ouachita mountains, or in the Gulf
Coastal Plain, but will give our at-

: /
tention exclusively to the coal measures  tions illustrate is that the surface rocks-
of western Arkansas. If we are look- |of the state are almost entirely rocks:

ing for chalk or marl, we will confine |
our search to the Upper Cretaceous beds |
of southwestern Arkansas. If bauxite |
is the object of our search, we will look
for it in association with the masses of
syenite of Pulaski and Saline counties,
which lie on the surface or close to it.
Likewise diamonds are associated exclu-
sively with igneous plugs of a certain
character and are not found in the
sedimentary beds. (Note the geyser-
like colummn of peridotite in the Jower
sketch.) S

We note also that the oil which has
been commercially produced in south-
ern Arkansas has been found in the
Upper and Lower Cretaceous beds, and
that all of the gas found in western
Arkansas has come from the Pennsyl-
vania beds, The limestones and dolo-
mites are almost exclusively confined
to the north Arkansas outcrop area
of the Mississippian and older beds, as
are also the marbles.

The metallic minerals are definitely
related to the older formations of
northern Arkansas and occur only in
relatively small quantities in central
Arkansas, and are not found commer-
cially in the Gulf Coastal Plain of
eastern and southern Arkansas.

Clays, on the other hand, are found
in great abundance in the lowland por-i
ton of the state and all the potteries
and all but two of the brick and tile'
plants of Arkansas are located in that '
portion of ‘the state. o i

Beds in which other minerals are
characteristically found are shown in
the sections. i
° The most basic fact that these sec-

made up of sediments which '‘were once
laid down in seas or Jakes which .cover-
ed portions of the state from time to
time. Very nearly all of the surface
rocks of the state, when examined, will
be found to consist of masses of com-
pacted” clay, sand, or lime, or some
combination of these. These sedimen-
tary rocks rest on g base of crystalline

rocks, probably granite for the most

part.

In a few points, molten rocks, prob-
ably from great depth, have broken
through the crust of consolidated sedi-
ments and have formed small areas of
crystalline rocks. Those found near
Little ‘Rock, Bauxite, Murfreesboro and

‘Hot Springs are especially well known.

These small igneous plugs, however,
only aggregate about 14 square miles of
the area of the state, or about one-
fifth of one per cent of the total. -




sands, grlvels and ¢ L(,;
the Carboniferous rocks which serve
as a basement.
On the other hand, the Carboniferous
rocks near Little Rock are -of relatively
great age (préba.bly sométhlng like 50,~
000,000 yea.rs), and are usually hard
and consojidated cla.ystnnes, laminated
clay or shale, and sandstone, and have
been sub; ted to enormoux pressures

f ‘beds Y
deposited as sediment on the bottoms
of seas whlch mm 101)% sso disap-

3 of a great structural trough known as|

the Big Rock Syncline, which is one
of the first of the great “wrinkles”
created on the north flank of the Oua-
chita uplift.

"The flank of, this great structural
trough extends .at least . eighi miles
southwest of Lit«tle Rock. The axis of
this “down fold,” which is about 22
miles in length, passes through the

7| grounds of the Little Rock. Country

Club, swings across tye Arkansas river,
passes through the appronmst.e center
of the Big Rock Stone and Material
Company’s, qUAarry, snd crosses United

~
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elwstonesexposedateulted
ws, ‘varying from about
to as high as 40 degrees.
on in which the beds are

 Little Rock, however,
rocks which were laid down
s. The Gulf

5 and unoonsolidated

The rock folds, or great *“wrinkles”

which are found in central Arkansas,
were caused by the rising of a great
area in west--central Arkansas, known
as the Ouachita uplift. This area ex-
tended in a more or less east-west di-
rection from the central portion of the
state through Pulaski, Saline, Garland,
Hot Spring, Montgomery, Polk and
Howard counties.

This great raised area, which has
been slowly worn down until today it
has relatively low relief, compressed the
area to the north and sputh. of it with

both north and south.

Rock folds arising from this cause
can be traced as ar north as Searcy,
Newton and Mad{ﬂm countfes, and
south to the Goastal m under which
they disappear. These folds are usually
called “synclines” and “anticlines,”
which terms simply refer to the trough
of the fold or the crest of the fold,
depending upon the part under discus-

;nglare,asausunl sion.

*

|
?

l

slowly acting but enormous force, and
caused the wrinkling of the earth’s crust’

Little Rock is situated near the center depositing of the sands and clays which
—————————————— = formed the Carboniferous roeks round

1
States Highway No. 65 Just south of
Levy. .
The northwest flank of the fold may
be seen in the bluffs along the Rock Is-
land tracks for several mfles northwest
of Pulaski station, the rocks there be-
ing tilted to the south.

The central portion of the trough i.s
made up of a series pt sandstones
known as the “Jackfork sandstone”
formation. This sandstone has pro-
vided all the rock quarried at Big Rock.
The lower part of the trough is mdg
up of the “Stanley shale” tormauon.
Both formations are of Miu!dsipplan, D
early Carboniferous age. ‘5

The accompanying mn.p shows the
distribution of the Jackfork sandstone

Rock and vicinity. Both of these for-
mations are of great areal extent in Ar-
kansas and have been traced across the
state ‘into Oklahoma. The Jackfork
sandstone has & maximum known thick-

ness of 6,000 feet in Arkansas and the
Stanley shale 6,600 feet.

It is interesting to consider the enor-
mous periods of time which the slow |

in Little Rock alone represent.

If we assume an average inclination
of these rocks of 30 degrees, and if we
assume that one can walk across three

‘miles of the upturned edges of these
beds within the city limits, the thickness
of the beds measured at right angles
to the position in which they were laid

.down is approximately 7,920 feet.

 If we assume the average rate of the |
deposition of the beds to be 100 years
to the inch, which appears to‘be a con-
servative estimate, the time required for |
the forming of these beds alone is more
than 9,500,000 years.

[}

~ the center. The water is clear ;ﬁd
‘{ :ihows no d!gn o!ml. o

| | ‘Bubbling Well’ in Vicinity of

~ Stamps Arouses Interest.

Special to the Gazette. wette, /- 332 |
Stamps, Jan. 2.—Indications of na-
tural gas in a well on the J. M. Gage

| place five miles south of Stamps, ap-

pears favorable to Stamps people who
. have visited it, The dug well, which is
only 32 feet deep, began four weeks ago
to bubble slightly, and bubles have in-
‘creased in size and volume daily until
at present the /Awater in the well looks

' as ifa h\xge fire was boiling the wa-

ter. <

Four main’ Jjets of gas coming in
from the side veins appear with other
small jets all over the well and one in

and Stanley shale formations in Little

\‘_#v
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The Mountains Were Carved by the Eroding Elements, Wind and W ater, Which Work Slowly but

Surely Through the Ages.

// T
1 )
Erosion is the greatest destructive force
in the Arkansas Ozarks. During the past
thousands of years, approximately one-
half of the entire surface of the section
has been cut away to an average depth of
about 300 feet and the material carried
down by the surface drainage to the
Gulf. To try and conceive the total weight
of this material would be like trying to
conceive of the weight of a roof many
thousands of square miles in extent.

If no erosion had taken place, the Ar-
kansas Ozarks today would be an undu-
lating plain, with sluggish streams and
no beautiful mountains or scenery. The soil
probably would have been deep and black,
and the farms laid out in square blocks
rather than in the irregular shapes they
are today. The section would have the
topographical appearance of the plains
sections of Texas and Oklahoma. The win-
ter climate would be much more severe
and the summers hotter wth hot winds.

Erosion is a destructive force that is
active all the time, but for the most part
its action is so slow that no one notices
it. In that respect it is like interest on a
debt, or the hands of a clock, but its ac-
tion is as certain and sure as death itself.

While erosion is taking place every-
where its action is faster in a mountain
section, because one of its principal agents
is water, and water moves faster and cuts
deeper flowing down steep hillsides.

Many people not familiar with the ge-
ological history of the Ozarks, imagine
that the Ozark mountains were thrust up
from below. The fact is they were carved
out by erosion. Away back yonder in the
distant yesterdays interior forces of the
earth caused a bulge in the Ozark region.
This action left the section in the shape
of a plateau.

Erosion then began its work of shaping
the surface into what it is today. Rains
fell and the surface water wore out stream
beds, and hollows, and the underground
water attacking the weak places or cracks,
cut out caves and underground water
courses, which discharge on the mountain-
sides in the shape of springs.

All of the beautiful Ozark Mountain
streams flowed at a much higher level
10,000 years ago than they are flowing
now, and in the dim yesterdays they ran
across and around what are mountain tops
today.

During the zinc mining boom in 1914,
1915, 1916 and 1917 many evidences that
these streams flowed at a much higher
level were found. When J. C. Shepherd
was operating the Sure Pop mine on
Water creek, in Marion county, miners
drove a cut through a creek gravel bar
containing mussel shells that was nearly
100 feet higher than the present bed of
the stream. How long it took erosion to
‘lower the bed 100 feet is problematical, but
to say the least it was many thousands of
years.

Every beautiful bluff along the White
river and its tributaries is an outstanding
example of what erosion has done in the
Ozarks. .At one time the tops of these
bluffs represented the low banks of the
streams. Now they are hundreds of feet
above the beds of the streams. Their rug-
ged, cedar-clad faces represent the lines
of the wearing of the surfacc rock, the
material washed away leaving them in bold
relief overlooking the stream.

Many beautiful examples of erosion can
be seen in the Arkansas Ozarks. Sugar
Loaf mountain near Heber Springs in Cle-
burne county, stands out all by itself, with
a bluff some 50 feet high on top of it,
making one of the most beautiful moun-
tain pictures in the territory. Because this
mountain was of firmer and harder ma-
terial than the rest of the stuff around it,
it stood the ravages of erosion better and
held its own against time, its natural
-enemy. Eventually, however, erosion wﬂl
level this mountain.

Have Remained a Great Plateau. (s

By TOM SHIRAS ‘

It is impossible to drive through the Ar-
kansas Ozarks and not see a balanced
rock, or a rock Isolated by itself in some

field, or a column of rock standing like
a chimney along some creek or rising
from some shelf on a bluff. Many wonder
how they came to be there. They are
merely examples of erosion that is taking
place all the time in the hills but is so
slow it is not noticeable. Nature made
them of sturdier, harder material than
the material surrounding them. Erosion
cut this softer material away, leaving them
in bold relief.,

Water and wind are the two elements
that lend their aid to erosion. The action
on rock and dirt formations is downward
and inward and is constantly in prog-
ress. The destruction is faster on lime-
stone than on most any other material,
due to the fact that it is more soluble
than other rocks. This accounts for the
many caves always found in a limestone
section.

Plvot Rock, near Eureka Springs, is one resull of erosion. Above
is a view of Sylamore creek in Stone county.

Water as an element in erosion acts in
two ways. The water in the streams is
always cutting, cutting, cutting, wearing
down the bed and banks. Most folks
would think that this is the only man-
ner in which water assists erosion in its
destructive work, but rain plays its part
as well.

Rain striking the face of any limestone
ledge softens it and carries off a part
of its lime value in solution, leaving a
little soft shell on the face. When this
little soft shell dries, the wind comes
along and keeps tearing at it until it
finally scales the face. Another rain and
more wind, and hundreds of rains and
wind, and the fact of the rock is cut
back half an inch. In a thousand years
maybe a foot, and so erosion takes its
toll. :

Wind plays a very important part in
the destructive forces of erosion. The
action of water alone would probably not
be half as fast if it weren’t assisted by
wind. Water softens and decays and wind
carries away the debris. Wind tears at
every little crack in a rock, blowing out
the debris to make a larger opening for
water to percolate in and hurry its work
of destruction. Every cloud of dust rais-
ed by the wind means that billions of

~small grains of matter have been torn

away from solids. Its destructive work
never stops. Somewhere the wind is al-

ways blowing.

Erosion has cost the Arkansas Ozarks -

millions of dollars in land values. The
first time the writer ever visited the big
bottoms on the lower White river he
wondered how many thousand acres of
top soil in the hills it took to create
these rich," level fields. The amount of
material carried by rivers is much great-
er than ordinarily supposed. For in-
stance, tests indicate that over 28,000,000
tons of material were carried in sus-
pension and solution by the Arkansas
river past Little Rock during one 12«
month period (1887-'8).

Mountain farmers, however, are not
letting as much of their good soil go to
their bottom neighbors as they used to.
They are planting tame grass which re-
tards the action of erosion, and also
terracing many of their cultivated fields
which has the same effect. Nothing they
can do can stop it entirely. It rains, wind
blows, and water runs down hill.

Erosion also takes a big toll from the
state’s roads and highways. It is esti-
mated that it takes about 10 inches from
each shoulder on every highway every

Except for Them, the Ozark M Quntains Would

there were no maintenance work done,
and this gives one an idea of how long
our highways would last if no work were
done on them. What wind and rain take
away has to be put back constantly, if
roads are to be preserved.

The destructive force of erosion works

slowly. Slower in sheltered places than

in exposed ones. In excavating a rock
house on Clear creek in Boone  county,
once occupied by the Rock Shelter peo-
ple, the first known inhabitants of the
Ozarks, Otto” String, archaeologist, mov-
ed eight feet of rock dust before he
reached the original floor. This dust had
eroded from the walls and roof of the
No rain had touched the walls
the eroding

shelter.

or roof, elements being

dampness and wind. The shelter
about 40 by 50 feet. He said it had been

occupied by the Rock Shelter people at
the end of the Ice Age, and found evi-
dences of their occupation on the orig-
inal floor. If he was right in his conclu-
sions and the writer is right in his, it
took around 20,000 years for this eight
feet of dust to accumulate.

Besides the farmers, the Missouri Pa-
eific is probably more concerned about
the ravages of erosion than any one else
in north Arkansas. The White River di-
vision runs for 150 miles under bluffs
which are ‘constantly scaling. Until they
put on scaling gangs they had numerous
derailments and several bad wrecks caus-
ed from boulders dropping on the tracks
from the bluffs above. Since they put
on scaling gangs there has been no trou-
ble from this source.

It is the duty of these gangs to keep
the scaling safe, and they are con-
stantly combating the destructive forces
of erosion. Scales and boulders that are
safe today will have to be shot down or

;otherwise removed in a year from now

else they will come tumbling down of
their own accord when least expected.

The men who make up these gangs are
young and agile and they probably kncw
more about the destructive forces of ero-
sion than any other men in the Arkansas
Ozarks. If you catch them in the right
humor, they can also relate some tales
about their work as thrilling, probably,
as any ever told by a guide in the Alps
of Switzerland.

- 12 months. That is, it would take it if

was.

Hot Springs, March 8-—A move
/was launched tonight by Scott D
Hamilton manager of the local Cham
‘ber of Commerce, to make the
Ouachita area, which boasts the high
est mountain range between the Alle-
ghenies and the Rockies, the most pub-
licized section of Arkansas. :

Hereafter in Hot Springs’ national
advertising campaigns the Ouachital
area, of which Hot Springs National T

'Park is a high point, will get a big
;play The Chamber of Commerce wil
{have co-operation of Thomas J. Allen,
superintendent of Hot Springs National
{ Park, and A. C. Shaw, supervisor of thefﬂ;? ¢
Ouachita National Forest, B
At the chamber's directors’ meetin,
tonight Mr. Hamilton pointed out that,
| according to the United States Geologi-
lcal Survey, the Ouachita providence i
one of the major physical divisions of’
| the United States.

i
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| A group of Frenchmen landed at the
. foot of Petit Jean mountain in early days
after a long voyage across the ocean and

. up the Arkansas, and ascended the rug-

ged mountain in quest of gold. One of
. their party was dubbed “Petit Jean” be-
i cause of his small size. This little mem-

ber of the party could not stand the hard-
ships and became ill. Then it was that
. “Petit Jean” disclosed her identity. She
L had donned man’s clothing to be near
' the man she loved. When she died she was

i

i %u“x_'ied on the mountain and it was called

. Petit Jean in her honor.

‘»', settlers from the East, who is known as -

The mountain faces east in the form
of a horseshoe, with two points, Sunrise
and Blue Point, forming the ends. Not &0
long ago an immense rock fell from Blue
Point causing consternation among the
inhabitants below. To the west, breaking
into many ranges, is what the natives call
“Little mountain.” The Petit Jean river
flows at its base and empties into the Ar-
kansas. The brow of the mountain, ex-
cept a few gaps, is held in place by moss-
covered granite. The mountain from each

" brow slopes to the center, where Cedar

creek takes up the waters. It flows to a

. steep precipice, over which, in rainy sea-

sons, the water goes with a roar, but set-
tles to a mere trickle when dry weather
_comes. It is known as Cedar falls. For
" many years there has been a settlement
on the mountain. Settlers came, presum-
ably, from the mountain sections of the
" older states, and seem to be indigenous
to the soil. 'The old road south of Sunrise
Point passed through what was called
“Stout’s Gap,” which was named for the
owner of a large plantation at the base.
Mr. and Mrs. Stout were cultured and
wealthy. On a prospecting trip up the
Tiver they were so impressed - with the
beauty of the mountain and the fertility
of the soil that they bought the place
~ Jater known as the “Stout plantation.”
The road went across the mountain, with
neighboring roads diverging (for the

mountain top is a miniature country, with |

hills and valleys and long stretches) down
the west side through what is known as
York’s Gap. Then the road was changed
to the north side of Sunrise Point, wind-
ing around the point near the recent ac-
quisition to the Y. M. C. A. camp. On the
- west side, with his home hanging, it

seemed, perilously on the side of thef
mountain, lived Dr. Jackson, who prac- |

ticed medicine in the rich Carden bot-
toms. When the old-timers came down the
mountain across the Stout’s ferry over

_ the Arkansas river on their semi-annual

- trading trip, they could see the mountain
across the lowlands on their return and
approached it reverently. Even the chil-
dren loved the mountain and would call
it “my little Petit Jean Mountain.”

Years later settlers came from the East-

ern states, presumably attracted to this '

out-of-the-way place by an advertising
campaign. Mr. and Mrs. Middleton came
from New York. Sturdy German settlers
came from Pennsylvania. One can under-
stand why they should think the moun-
tain suitable to grow grapes and fruit. One
of these settlers, a Mr. Brown, built a
large house and operated a hotel during
the summer.

Young people have gone to the moun-
tain on outings for many years and fam-
ilies have camped out for rest and to en-
joy cool nights and pure water. Most of
the natives of the mountain have died
and younger members of their family have
sought other scenes. Not many of the old
stock remain.

Near New Haven lives Miss Celeste
Goodrich, one of the descendants of the

~one of the “Goodrich heirs.” Recently
Miss Celeste had an opportunity to sell
her inheritance, a steep mountainside, but
after consulting a lawyer she was advised
~ that she wasn’t offered enough. It was the
‘last chance. '
A Mr. Nelson, manager of the Stout
plantation, erected what is known as “The
 Guest House.” Many people

C. A. Camp Is Held There Every Year.

By D. MOORE MITCHELL ,
. S, /7, 19 7%

e

thed’ 'Rendezvous of Summer Visitors Is One of the Most Attractive Resorts in Arkansas — For Many
" Years a Settlement Has Existed on th e Mountain Top, and the State Y. M.

build a home above the farm to take care

of those who wanted to stay awhile on
the mountain top. It was a pretentious
structure for its day with a stone founda-
tion and a superstructure of two and a
half stories. It was a great undertaking
to haul the lumber and dressed stone,
which had been shipped from Little Rock
by boat, up the mountain. This house now
is the administration building of the “Y”
camp. In old days the people on the
mountain must have been annoyed by
visitors seeking lodging. One little shack
with a lean-to had this sign: “Positively
no boarders taken here.”

Several years ago a young doctor came
to the mountain for his health. Dr. T.
W. Hardison and his wife have been in-
strumental in developing the mountain
from an educational and scenic view-
point. His skill as a physician has been
limited to the mountain and adjacent
country, but his ability as a writer has
gone abroad. His articles have appeared
in the leading magazines of the country.
It is to Dr. Hardison that the state is
indebted for the Petit Jean State park,

i
on which the state has not spent a dollar.
Signs have been erected by - the Boy
Scouts. The project was started when Dr.
Hardison urged citizens of Morrilton to
give 80 acres in 1923. In June, 1930, the
Fort Smith Lumber Company and the

Top—Left to right: View of the Arkan-
sas river and Point Remove creek from
the “Point” of Petit Jean mountain. The
mountain, approached from the highway
to the east.

Bottom: View of Cedar Falls in the state
park.

Missouri Pacific Railway Company turned
over 2,300 acres to the state.

In 1919 Dr. John L. Hunter conceived
the plan of making a Y. M. C. A, camp
on Petit Jean. It comprises “The Guest
House,” to which a large dining room has
been added, a wonderful auditorium in a
natural amphitheater -overlooking the
river, Tumble Inn and College Lodge. This
is at Sunrise Point. Farther down the
south brow from the Y. M. C. A. camp
is the beautiful Hugh D. Hart Lodge. The
first effort to make Petit Jean serve the
state as a gathering place for various
meetings was made in 1888. Petit Jean
lost this distinction to Mount Nebo by one
vote. Many gatherings since then have
been held on the mountain top.

‘Branner Receives =~
Small Scale Maps

A new small scale base map of
Arkansas, the first to be prepared

Survey, Dr. George C. Branner,
state geologist, announced yester-
day. Copies of the map will be
available from the survey at cost.

The map, in black and white, is
on a sheet 16 by 18 inches and is
drawn on a scale of one inch to 16
miles. It shows drainage throughout
the state, cities and towns and rail-
roads operating in the state.

Geological Survey Prepares to Erect Furst
Sign Giving Background of Rock Formations

Tourists and residents of Arkansas

who wonder about the geological
background of huge boulders, shale
and other interesting formations
along the roadside are to be provid-
ed with just that information by the
State Geological Survey.

A program which will provide for
erection of signs of billboard size
along the highways in the vicinity
of the formations of interest' has
been announced by Dr. George C.
Branner, state geologist.

The first of the group of signs is
to be erected on Highway 70 near
Forrest City, where the highway
crosses Crowley’s Ridge, Dr. Bran-
ner said. This sign will show the
Jocation of the ridge with reference
to Forrest City, the height of the

ridge, and the various geological
formations which make up the
mountain.

Beneath the drawing will be a
brief description of the ridge, listing
jts length as 180 miles, and the ele-
vation above adjacent lowlands as
from 100 to 260 feet. The ridge at
one time was a part of higher lands
which extended across eastern Ark-
ansas and southeastern Missouri.

A’ similar program has been car-
ried out by Oklahoma and a num-
ber of other states and has proven
popular with both tourists and resi-
dents, Dr. Branner said. The plan is
approved and advocated by the Na-
tional Park Service,-he said.

Information from Oklahoma in
Dr. Branner’s files state that “grass
hasn’t a chance to grow” in the vi-

CROSS SECTION OF CROWLEYS RIDGE
NEAR FORREST CITY

SHOWING IT.S GEOLOGIC STRUCTURE
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ORIGIN OF 'CROWLEYS RIDGE

CROWLEYS RIDGE,WITH A LENGTH OF 180 MILES AND AN ELEVATION ABOVE THE ADJACENT LOWLANDS
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cinity of signs erected in that state.

Persons interested in the informa-
tion given on the signs have left
their cars and have walked to the
vicinity of the billboards in such
numbers that all grass has been
killed, it was stated. Similar inter-
est has been displayed in. other
states, Dr. Branner said.

The State Highway: Department

by the State Geological Survey to provid
geological formations in adjacent territory.
be placed on Highway 70 near Forrest City w
ing formations are exposed to view.

Highway 70, near Forrest City,

Large signs similar to the -one shown above are to be erected at various points throughout Arkansas

showing various

formations and

e residents and tourists with information of interest concerning
The above sign will be one of the first to be erected and will
here the highway crosses Crowley’s Ridge and where interest-

Branner said, for erection of signs

since 1916, has been received from '
the printer by the State Geological |

will co-operate with the Geological
Survéy in the program for erection
of the signs. The first sign is ex-
pected to be erected near Forrest
City within the next few weeks.

Sites for the signs as announced
by Dr. Branner include the follow-

. ing: - o P .

Crowley’s Ridge formations; High-
way 70, near Hot Springs, rock for-
mations and formations which have

made the nationally ~famous hot
springs possible; highway leading to
Petit Jean State Park, near Morril-

ton, cross-section of the mountain f

their origin; Highway 62, near Eu-
reka Springs, geological formations
in mountains in this area; Highway
71, south of Winslow,
structures in mountains in this area.

Plans also are ‘being made, Dr.

geological

at a later date in the state parks at
Mt. Nebo, near Dardanelle, and at
Devil’'s Den, west of Winslow. These

signs will give data on geological

formations in: mountains surround-
ing the parks. ;
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“Trade at home” was the advice and counsel

Patlern of Earth’s Interior ~ Arkan dsGreater
s < S hown in GCO lOg iS t,S MO‘ d’e I : B alanc e B etween InCOme " employes recently by an Arkansas insurance house to 7

b Ageologist’s conception of a cross-sec- posed of an alloy of iron and nickel. * £ T . late a greater interest in and trade Wlth Ark”ﬁ“ a8
tion of the earth has just been placed on  Nichols depcits the outer shell of the nd Debtz Says G@Olog ST | interests. : Thier e
S : .

- exhibition at the Field museum at Chi- earth as incomplete. It underlies the land |V Wt\"k@k b . S5 > R oot Tt e tii 9 ;
0 your ughtful attention the

: cagod : ; but is absent under the deeper parts of By GEORGE C. BRANNER. ; -
f 2 I‘f epicts the Southern hemisphere, with  lated rocks, is known as the sial, and is (Btate Geslopist) of increased profit to Arkansas interests which would

Among the sixteen states in the Union usually classi-

s

e

SIAL (37 MILES)

SIMA (700 MILES)

g 3 ROCK SHELLS
S (1060 MILES)

CORE OF HOT METAL
(DIAMETER 4,000 MILES)

The concentric shells of roc
'rnolten metal are represented in
idea of the internal structure of

~ parts of the semi-globe cut away to show

the interior, and was made in the mu-
seum’s laboratories under the direction of
Henry W. Nichols, curator of geology.
Since the earth has a diameter of 8,000
miles and the deepest excavations have
penetrated less than two miles, the model’s
major structural features were determined
indirectly by surface observations.
Instead of a thin crust over a molten
interior, as the earth was once conceived
to be constructed, the Nichols model shows
three c_oncentric shells of rock of increas-
ing density wrapped around a core of hot
- metal 4,000 miles in diameter and com-

k which house the earth’s core of
this model showing a geologist’s
the earth.

the sea. It is composed of granite and re-
usually 37 miles thick.

Beneath it is another layer, known as
the sima, and 700 miles thick. It rests upon
a third shell, concerning which little has
beep learned. It is known to be 1,060 miles
thick and is divided by two discontinui-
ties into three concentric shells also shown
on the museum model.

The model shows rocks and metals as
they would appear cooled, at the surface of
the earth, whereas Nichols says théir true
appearance must be quite different owing
to the tremendous heat and pressure to
which they are subjectd.

| will utilize the wealth of raw mate-

and in riumber of factories.

in contrast to these indications of
comparatively low industrial devel-
opment, Arkansas, in 1934, stood
eleventh in the value of agricultural
products; twelfth in the quantity of
timber produced; and, in 1933, tenth
in the value of minerals produced.

In state revenue, Arkansas rank-
ed ninth in 1932. The state’s per
capita debt, however, in the same
year was the highest in the Union,
necessitating the allocation for debt
service of approximately 33 per cent
of each tax dollar collected by the
state during the fiscal year 1935-36.
The situation is therefore one of be-
low average income and large an-
nual debt service which indicates
clearly the imperative need for the
development of gll of the wealth-
producing resources of the state, if
the standard of living of its citizens
is to be maintained or improved.

Although there is no simple solu-
tion to this problem, one obvious
approach is the creation of new in-
dustries and the further develop-
ment - of existing industries which

rial available. Continued migration
of industries to the South from the
East and North offers unprecedented
possibilities in this direction.

Immense quantities of agricultural
products including cotton, cotton
seed, corn, rice and fruits, are avail-
able for the manufacture of indus-
trial alcohol and other derivatives.

As to timber resources, the state
is in a position to supply a heavy
demand for pine, gum, oak and other
species for the manufacture of wood
products, provided scientific meth-
ods of removal for sustained yield
are practiced.

In the mineral group, there exists
an abundance of cheap fuels in the
form of oil, natural gas, bituminous

amounts of limestone, -dolomite,

chalk, clay, glass sand, tripoli, slate, | At such times no unsuitable thing should be accepted jusf.hto i
support a local business, but many dollars now are being sent
power within the state has recently | out of Arkansas for goods or services that can be procured

building stone, sand and gravel are
also available.

The development of hydro-electric

moved forward with the undertak-

ing of the construction of the Blake- [ here in like or better quality and at no higher price.
The more times you turn over the dollar in Arkan:

e Rl yith the completion | the greater the proportion of it remains here, and the more

ly Mountain- dam, and the contem-
lated construction of a dam at
ildcat Shoals on the White river

of these two dams, the total hydro-

electric horsepower developed will likely you are to get back a portion of it

approximate 42 per cent of 527,800
horsepower estimated available.
There are, of course, certain draw-

types of industries within the state

of Arkansas, which affect basic costs | sideration, particularly that additional profit to the purcha.ser' ?

and the security of profits, just as

fhere are in any state. An Indus-|and his customers that will follow the further trading with

trial Commission, however, as sug-

gested by Governor Bailey might| other home persons who will get some of the cents out of the

bring about the memoval or sub-

fied as “The South™, Arkansas, in 1933; ranked fifteenth in [0u of your doing all the business you cah with ASSESS
the value of manufactured products, wages paid in manu-
facturing, percentage of persons employed in manufacturing,

citizens and Arkansas industries, thereby aiding our stm
being more self-supporting,” was the thought presented by
the company. :

Of course, in many cases you want a peculiar qua)litx“ or |
and semi-anthracite coal. Unlimited | type of service that is not readily available within our state. |

Even a higher price sometimes paid a local man is often :
backs to the development of some | in the end less expensive when we take all factors into con-|.

stantial elimination of any serious dollar spent at home.

barriers to industrial growth in
Arkansas if it faces the problems
squarely and secures the necessary
legislative support. The full co-

operation of established state and way if more of us

municipal agencies with the objec-

vital. These include the State Plan-

ning Board, the State Forestry Com- ply. giving to them more of our patronage and inviting them

mission, the State Geological Sur-

oy e Agricultural Extension to further the practice in making their purchases.

Service of the University of Arkan-
sas, the State Chamber of Commerce
and many local chambers.

Arkansas would make economic progress in a substantial
d make a sincere and continuous ef-
e Fsuch a commission would be fort to promote Arkansas enterprises and businesses by sim-

Think it over!
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The following list of mineral re-

Geological Maps of Areas Near | sources are suggested by George C.

Branner, state geologist, as neces-
sary for continued and added survey
and basic reasearch.

| The state Geological Department has — Fye] minerals: Petroleum, natural
| received advance sheets of the United gas lignite in southwestern Arkan-

States Geological Survey’s maps of the| sas, and oil shales of northern and
McAlmont and North Little Rock quad-| western Arkansas.
rangles, which with two quadrangles| Metallic minerals: Cinnabar, rutile
south of the river previously issued,| in Hot Spring county, manganese
complete the geological map of the| carbonate, iron ore in northern Ark-
Greater Little Rock area. The maps| ansas, antimony.

Geologists
 Seek Wider

e treT

_Land Survey

Jer 20,1339

w
e

re made on a scale of four-tenths Non-metallic  minerals:  Clays, .
?niele to the inch and show contour’ tripoli, phqsphate-bearmg rocks, DI' . Branner Retllmlng
lines at frequent intervals. A supply of brines, fuller’s earth and bentonite, to Little ROCk After

Maps Prepared. maps will be received later for sale limestone suitable for dock wool

Dr. Branner
- Urges More

Survey Work
a4+ 3 7

Makes Recommendation

in Report of State
(j?ologic Survey.
PAS B s e e 4 B
Plans for carrying forward a
broad program of geologic, topo-
graphic and stream gauging work by
the Arkansas Geologic Survey in co-
operation with several Federal agen-
cies are urged and recommended in
a report by Dr. George C. Branner,
state geologist, to Governor Futrell.
The report, announced yesterday,

covers administrative work of the
state geologist for the year from De-

cember 1, 1935, to November 30, 1936,
and includes accomplishments of the
112 months.

| The Arkansas Geologic Survey is-
'sued eight publications during the
year, six on geology and mineral re-
sources and two on topography, the
| latter consisting of descriptions of
14,421 elevations in Arkansas and a
' complete set of county maps. Much
| of the work was done through two
i WPA projects.

Seven projects are under way now
ito list and classify water wells,
| springs, lakes, caves and caverns,
| commercial minerals of Magnet
Cove and oil shales of northern Ark-

ansas, while several new projects |
will be started if funds are avail- |

able. These will include information
on limestone quarrying, mineral re-
sources data by counties, sand,
gravel and stone deposits, and other
mineral resource information.

Included in the topographic proj-
ects were preparation of a complete
set of county maps, co-operation
with the Arkansas Forestry Com-
mission and the Arkansas State
Highway Commission to complete a

| series of county base maps, and to

. compute and run level and traverse
lines. Co-operation with the United
| States Geological Survey has result-
ed in maintaining 17 stream gauging
stations in the state while the rec-
| ommendation has been made by the
Federal survey that 28 additional
stations be installed and maintained.

has directed two WPA projects and
persons in the office have co-operat-

paring information and providing
information.

One of the important activities of
the office was that of the severance
tax agent, the report said, who was
added to the staff following the 1935
legislature. Five-year audits of sev-
eral firms were made and nearly
$32,000 in back severance taxes were
collected and claims are pending for
$19,000 more.

Plans for the geological survey
for the coming year include com-
pletion and publication of several
reports, continuation of field studies
on mineral resources, completion of
a topographic survey of the state
z:md co-operation in a stream gaug-
ing program.

The report also includes a list of
severance tax payers, a list of min-
eral producers in the state and a di-
rectory of mineral producers for
general information.

ed with numerous agencies in pre- |

The office of the state geologist |

.| the development of new mineral in-

Sufvey Urgedr
For Benefit
Of Industry

ok 1{ e

Research Would. Lead to
Development of New
Mineral Industries.

A state geological survey may ren-
der great assistance to industry by
leading thé way in basic research to

dustries.

Although it is true that the de-
velopment of many of our mineral
preserves are at present marginal as

manufacture, green sand, building
sand, building stones,” minéral wa-
ters, sand and gravel.

Non-mineral: Caves and caverns.

Adeguate justification is believed
to exist for thé expenditure of state
funds for such investigations.

All that any public agency can do
to stimulate and assist in the de-
velopment of natural resources is to
clear the way, so far as possible, for
the easy flow of capital to the de-
velopment of any natural resource.
To simplify and expedite this bring-
ing together of capital and natural
resources, those public agencies
whese function it is to provide the

capital before funds are invested
should be given every support for

be shown, Mr, Branner said.

Dr. Branner Plans

all in East

B orge % Branner, state
geologist, left Little Rock yesterday
for New York and Washington to ate

to profits, the fact remains that the
profits in the mineral industry are
determined by present methods of
extraction, preparation, and use. If
researches are made into the char-
acter of our various clay, bentonite,
and fuller’s earth deposits, it is not
improbable that certain new and un-
known qualities in these earths will
be discovered which may, in turn,
increase the value of the raw mate-

from its production.

This also applies to research in the
shales and slates, limestones and
dolomites.

Researches. in Illinois on the silice-
ous limestones resulted in the de-
velopment of a rock wool industry
| there. Coal researches as to the
chemical character of Arkansas coals
| may be of substantial value to the
_coal producers. Researches into pe-
troleum - production,  the study of
such items as flowage through oil
sands, sub-surface structure, and the
chemical and paleontological char-
acter of well cuttings, will be of

nnquegﬁpn;hle value... . .¢
. 4

rial and the profits to be realized

tend conferences. He will speak in
New York Tuesday before the Amer-
ican Institute of Mining Engineers.
and tell of the development of the
limestone deposits in north Arkan-
sas.

In Washington he will preside over
a meeting of the National Associa-
tion of State Geologists Thursday
and Friday. The geologists will take
up with federal officials while in
Washington plans which call for the
completion over a period of several
years of a mapping program for the
entire nation.

Accurate maps are of great value,
Dr. Branner said, and the job is not
more than half completed for the na-
tion as a whole. In Arkansas de-
tail maps never have been made for
27 per cent of the state, and other
sections are inadequately mapped.

The limestone deposits of the state
have vielded an income of more than
$9,000,000 since 1889, Br. Barnner an-
nounced as a result of his research in
preparing the paper to be read at
the New York conference. Of this
‘total, about $5,500,000 has been re-
i ceived from the production of near-
| 1y 1,000,000 tons of lime. Since 1930
'a total of 43,600 cubic feet of black:
marble has been taken from Arkan-

| sas quarries and has been

in
many sections of the Ur mmﬁ'&

detailed information required by |

which reasonable justification can |

Presiding at Sessions.

Washington—Dr. George C. Bran-
ner, state geologist of Arkansas, was
en route to Little Rock today after
closing a three-day meeting of the
association of American State geol-
ogists, which he heads. Representa-
tives of forty-two states attended
the meeting, generally declared to
have been the best in the history
of the organization.

Under Dr. Branner'’s leadership,
the association acopted several res-
olutions which are expected to aid
| the drive to secure better geological
studies of the nation during the next
several years.

“Included were resolutions request-
ing an extension of geophysical con-
i'trol stations throughout the nation
| for use in connection with surveys
| of mineral resources; requestx_ng the
1geologica1 society of America to
\take the lead in improving the lay
public’s understanding of geological
lscience; and endorsing the program
| for expediting and topographic map-
| ping of the United States, proposed
by Secretary of Interior Ickes. Na-
tionally known scientists and engi-
neers participated in the conference-
discussion meeting of the association.
Walter C. Mendenhall, director of
' the United States Geological Sur-
| vey, John W. Finch, director of the
| United States Bureau of Mines.
Charles W. Eliot, II, executive offi-
cer of the national resources com=
mittee, and others high in .ofﬁclal
circles addressed the rpeetmg on
particular phases of their work.



" ROADSIDE GEOLOGY
By GEORGE C. BRANNER,

Gy 1L LIRS e
The state-wide road construction pro-
‘gram of Arkansas which has been car-
‘ried forward so actively in recent years
. has meant a great deal to geologists.
Usually, in order to familiarize him-

"lclimb over the hills and break open

la hammer, often being able at best to
get only a very incomplete picture of
‘the section of the rocks at any one
place. Now, in many areas, he may
drive along in the comfort of his auto-
mobile over a smooth, modern high-
way whose construction has caused to
'be revealed, like a great picture, the
' layers of rock which make up the sur-
~ face of the .earth. A few minutes’ ex-
amination of one of these cuts by the
roadside will often save a geologist
hours of work.

The most complete exposures in the
. State are in the Ozark Plateaus where
 the beds lie nearly flat and a winding
 road cut from the top of a mountain
to the bottom will often expose nearly
the entire rock section in detail. For
example, a trip along Highway 62, im-
| mediately west of Eureka Springs,
| clearly exposes hundreds of vertical
feet of the beds. Anyone may observe
there the entire series of flat-lying
rocks from the well known “Boone”
or “Mississippi” lime which covers
many thousands of square miles in the
Ozarks, to the dolomites which lie hun-
dreds of feet beneath.

There are other remarkably fine ex-
posures along Highway 71, between
Fayetteville and Alma. Fayetteville lies
on the “Boone” lime, and the road
passes from this formation through
thousands of vertical feet or more of
recent beds which lie over it. A very
fine series of exposures can also be
' seen along Highway 9 between Mel-
bourne and Sylamore, where, in several
places, over 700 feet of the vertical sec-
tion from the “Boone” lime, through
the well-known St. Peter sandstone
(from which glass sand is obtained) to
the underlying dolomites, is exposed.
Still another excellent series of expos-
ures occur on Highway 25 between

Batesville and the south Independence
county line, where the winding road
cuts through a vertical section of about
1200 feet of the flat-lying beds. South
of Marshall on Highway 65 is an espe-
cially fine exposure of the black marble
beds. State Highway 70 from Benton
to Hot Springs exposes the shales and
sandstones which make up the central
core of the Ouachita Uplift. Between
Kirby and Murfreesboro State Highway
7 cuts across many thousands of feet
of sandstones and shales which make
up the Athens Plateau.

These and numerous other exposures
have been of sufficient interest to stu-
dents of geology to attract geological
societies and many geologists to the
state. Their motor tours are often laid
‘out with reference to the best routes
for observing the rocks which are ex-
posed in the road cuts.

It is planned to erect signs on some
of the best exposures in order that the
local geology may be more appreciated
by the tourist. The first of these signs
'is to be installed near Forrest City,
on a cut in Crowley’s Ridge, where the

| sign will show the structure of the
ridge.
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