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REPORT OF REGIONAL GECLOGISY

OB HOT SPRINGS NATIORAL PARK, AHKAMSAS.

In respanse to & letter dated May 14, 1936, fram 7. C. Brysnt,
Asting Direstor of the National Park Serviee, signed by H. .
Rothrock, Agting Chief of Naturalist Divisien, I visited Hot Springs
Eational Park and made an inspection of the same June 11, 12, 13
14, 1536, A copy of Mr. Bryant's letter is attached hereto.

On remehing the park I was very courtecusly reesived by
Superintendent Cenald 3. Libbey and his asscciates. I found that
in addition to the museum problem mentioned in ¥r, 2rysnt's letter
the perk sathreitiss were omfrented with ancther problem much more
sericus, namely, the slumping of & bank almmg the road being built
on Fest Yountain, The greater part of my time was spent in study-
ing this predlem.

A copy of ny memorsndum, dated Jume 16, 1936, to lMr. Haler
covering this bank-slumping problem is enelosed herewith.

Hot Spriags Natiomal Park is the ecldest National Park in the
United States, having been controllsd by the Govermment since 1832,

The shief sttrastion in the park oomsists of 47 springs of
hot water with a temperature of exseeding 140 degrees Palwembeit.
This water is comtrolled by the Govermmemt, being utilised ina
number of bath houses and operated under rules and regulations ap-

proved by the Seeretary of the Interlcr. The sggregate flow of



the springs, whieh are grouped arcund the base of Hot Iprings
Hountein, is about one milliom zalloms per day.

The geclopy ef the Hot Springs srea is fairly well under-
stood, more than a score of publioaticms having been written on
the subject by warious goologists, the first of which was pud-
14shed in 1806, 4 resume of ths geolezy was recently prepared by
Donald C. Hazlett, junior gocl.ogisﬁ of the National Park Service
and submitted by him in November, 1938. A copy of this report,
in nmsuseript, is now in the files in the Regional Office.

The following digest of the geology of this reglon is
taken chiefly fram the Hazlett manuseript, fram Hot Springs Follo
No. 216 of the U, 8. Geologieal Surwey, by A, 4, Purdue end I, D,
Hiser, published in 1523, snd from the chapter on Ceology by
Esrl A, Trager, Chisf of the Haturalist Divisicn, in the pemphlet
desoribing Hot Springs Netional Park published by the National
Park Servisce in 1986,

Hot Springs Hational Park lies near the eastern end of the
Ouachita Hountains, which mountains cooupy parts of scutheastern
(klahoss and western Arimnsss. The rocks in the park belong to
the Lower Paleoselc era, and comsist of six separats forzations.
Beginning with the oldest or lowest in the series, these formations
are as follows:

Bigfork chert, 700 feet thiek, thinebedded gzray to blaek

shert much shattered and black shale.



Polk Creek shale, 200 feet thiek, black graphic shale in
wiich graptolites are adundant,

Hissouri Nountain shale, 150 feet thiek, clay shale
generally dark greenish, drsb io black, but red in nany plasesg.

Arkansas novasulite, 500 feet thisk, upper half mainly
thinwbedded nowasulite and blask shale; lower half nassive
novaculite,

Hot Springs sandstene, 200 feet thiek, hard quartsitie
laminated gray sandstons with heavy-bedded songloumerate at the
base.

Stanley shale, 3,500 feet thick, bdlack, fissile, elay shale,
and hard coapeot ssnetone. Only the lcwer part of the Stanley
shale, less than ome thoussnd feet, i3 exposed in Aot Springe
Sational Park,.

These rocks were originally laid down aa sodinents on the
bottam of a pre-historic occean., After lovg periods of Lime the
sediments were raised out of the water and beeane dry land,
During this precess the rooks were o apressed or squeszed togsther,
and relsed into great mountains whioh stoed posaibly 20,000 feat
sbove their present level.

After all this hed besn sceamplished erosiom took Place,
and the mountains were worn down about to their pressnt level, so
that now the total relief is only a few hundred feet,

In the process of campression or squesxing together of the



rooks, great folds and faults were formed, so that the rocks s
we now sse them rarely lis lewel, but the beds dip at hizh angles.
Yard rocks imoluding the Arksnsss novesulite end Hot Springs sand-
stones stand out as praninent hills and ridges. The softer shales
have usually been worn mwmy, formins valleys.

The drainage of the area in the vioinity of Hot Springs is
into the Ouashita River. (n ascount of their peculisr shape, the
mountains lying to the north of the park are often spoken of as the
Zigssg Moumtaine. The lowland to the south of the Park, aorcss
whieh the Ouschita River flows, is known as Nasarn Basin,

The area of the park is 1009 seres, imeluding Hot Springs
Mountain, ¥orth Moumtain, ¥est Hauntein, Sugar Loaf Mountain and
Whittington Park.

By far the most perplexing questiom is that of the sause of
the hot water. iany theories have been udmcd to socount for
this phencaena, the most plausible of which seems %o be the theory
of metecriec water.

In this comneetion, I em quoting from the chapter an geology,
Page 7, Fot Springs Xatiomal Park, Editiom of 1936, written by
Hr. Zarl A, Trager.

"One explanation is that these springs begin as meteeric
water or rainfall whioh sesps imte the Bigfork ohert, a sandy
fernation, near the top of a fold in the roocks just northwest of

West Yountain. According -o this explanatiom, the water passes



'domrﬂ through the psrous, sandy layers where it is heated by

a buried mass of sooling rock. After this water erosses the

Jjower bend of the roek, called a synocline, them it rises to the
surface through the upward-dipping layers of rock on the southwest
side of Aot Springs Nountain. lack of evidence of recent voleantic
astivity in the area to prwidc‘ hewted rocks at reasonably shallow
depths, together with the faot that part of the Intake ares isw
200 feet lower than the aprings, would indieats that this theory
roguires revision at least in part.”

Kirk Bryan has advanced ancther hypethesis, namely, thet of
Juvenile water. I quote:

“on this hypothesis the water 1s of dssp-seated origin, de-
rived from a eovered mass of igneous rosk intruded into the sedi~
ments, but not showing at the surfasce, which dischargos water
expelled fram its molten interior by the gradual orystallization of
its nass, or the water is derived fram a deeper, less definite,
but similar mass and rises to the upper crust through a deep,pro-
bably feult, fissure. Such water ia ocomnonly oealled juvenile, i.e.,
new wmter cmming 4o the surfave for the first tinw,."”

Anong other theories which have bsem proposed to socount for
the hot water is that of chemical resstion,

7o ny mind the most feasible theory is that the water carried
by gravity dom into e synclinal trough where it ocomes in ocontast
with a mass of heated roek of volesmie origin., It is & well-imomn

fact that thers ars in thisz pert of Arkansas a nmumber of exposurss



of voleanlc rosks, two of which are near Hot Springs.

The rosks at ¥agnet Cove, 12 miles southeast ef Hot 3prings,
and the unnamed igneous inmtrusiom at PotasheSulphur Spring, six
niles scutheant, are bath of velomie erigin. In eash cate the
roek is known as nephalite syenite. In doth instaness the vole
esnis rocks were extruced so long sago that they have lost praoe-
tically all their original beat. It ix at least significant that
Kagnet: Cove, Potash~Sulphur, mnd Hot Iprings are in sligment.

2oqnm1tmmlo;1n1thtmm;tmm
is now being heated by an underground mass of igneocus rook, pos-
sibly of the sharaster of the other exposures nmaed above, This
sub-gurface ignecus rook uever baving deen exposed to the surfaae
would naturally retain its original hut mch lemger.

One evidenss of the presence of submgurface ignscus recks in
mmhmmmwmmm‘ﬁam‘wwm
Springs. ilost geologists believs that omly & camparstively few of
these dikes have yet been discovered. Ais shown o the geologie
mofqummmﬂtmt&ngtmmmmm
east of Hot Springs, in the regien between the Springs and lagnet
Cowe. These dikes are believed to comnegt with thes sub-surface
sass of velosnie work fust dissusesd. If their pressnes om the
Wiammmien,tbmofthhmcrgrmmamst
oooupy &R area of at least 100 square =miles.



The particular reason of my visit to the Hot Springs
Sationsl Park at this time, was to ast as & comimltant on the
geologioal spesimens now being installed im the museum in the
Eationel Fark Hesdquarters. ¥r, Bsymcnd 3. Gregg, the Park
Neturalist, ssting iv ommnsstion with lr, lewis of Washingtes,
had dssigned thres cases for displaying gzeologloal specinmens. |
I wamt cver f.htu designe rather earefully with ¥r, Gregg, and
have very Iiﬁsh eriticism to offer. A temporary display ef
rooks end ninersls is alresedy in one of the casea, and has re-
coived comsidersble attention from visitors.

The only suggestion I wan able to make was in the metter
of the werding om ssas of the labels. Ny sugpestions were to
the sffect that in a fow cases the lenguage might bs sinmplified.
Scme of the statements, particularly thoss regarding the length
of goologlo time, seemed §0 me to be scmswhat arbitrary, lr.
Oregr swd his assoeiate, Mr. L&x.miqéﬂgamﬁmrtmct
wark in the preparatiom of the musews, ma I have nothing but
praise for their effmrts.

Chase Hs Gould
Regional Geclegist.



