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Hot Springo Naticnal Park h ‘situated in the approximate geo-
graphical. ccntor of the state of Arkansas, 50 miles southweat of the
capitol city of Little Rook, and abcut 75 miles eact of the Oklahoma
state line,

Located 1n eon't.houtorn Garland County, it is on the boundary

' between the Zigzag Mountains (a range of the Ouachita mountain system)

and the Mazarn baoin. The adJoining mountain ridges are part of the

~. Zigzag mountains which e dn a bolf, .extending approximately six miles

wosb-nort.hweat and nineteon m:l.los onst-aoutheast. of Hot Springs. The
momtaina are more or less continuous. gigeag ridgec whose :lndividual
trends are preponderantly in a northeast~southwest direction. The
mountain tops stand on the avorago 500 faot above tho general level
of the Mazarn basin, and their highest elevation is 1,200-1,220 feot
at the western end of Wost Hountaln, Just outsido the park boundary,
The naiz.a.m basin and the a'mzthom'nanks of the Zigzag mountains
drain to the east through the Ouachita (Wash-i-taw) River and its
tributaries, - The northern flanks of the Zigzag mountains drain to
the northeast and east through the Saline River and its tributaries,
By interproting the nature and relationships of rocks and their
fossil and mineral contents, in the light of what is happening on the
earth!s surface today, geologists have gradually pieced togother a
remarkable geologioal history of the earth that extends back immense
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" ages of time, An explanation of the hot springs logically begins with
~". & summary of the geologioal' hintéx_‘y of this region, including the pro-
" cesses that eventually produced our present topographical features.

With ro'spocf. to -origin, all of the roocks of the Ouachita mountains,
with the exception of several igneous intrusions of moderate extent,
are of marine sedimoentary formations, deposited in horizontal layors

- on the floor of an ancient sea over a period of millions of years,

" during the Paleozois era of geologic time, During most of the Paleozoiloc

era, this present mountainous region was submorged by the waters of the

. Ouachita Enbaymeht' which was a wostvga_rd-erl_’.ehding arm of the Appalachian

geosynoline, an ancient sea locatodf roughly between Louisiana and New
Hampehire. To the south of this gradually sinking Ouachita Embayment

area of western Loulsiana, Texas, and southern Arkansas and Olclahoma,

" lay the land of lofty mountainé kmown as Llanoris., The eroding rooks

of the northerﬁ Llanoris were carried northward by rivers and streams
into the Ouachita Emboyment and deposited there as gravel, sand, mud,
and chemical precipitates, Throughout the hundreds of millions of
yoars b;].iejod to have passed during tho Paleozolc era, theso sedi-
ments continued to accummlate until they reached the remarkable
thickness of over 30,000 feet. . This .doposition all ocourred in -
comparatively shallow water, accompanied by a gradual corresponding
ainldng of the ocean floor,

In late Pennsylvanian time there came a period of muntain-
making compressive forces .from the ocean to the. south and southeast

\
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h applied against the thick sediments and raised their surface above

sea~lavel, In this 'olmtil.on. l't'ho rooks were compressed ao severely
that they now ocoupy but ono-lult their original surface area, A .
width of 100 zdles or mOTe was. roduccd to the prosont averago 50 mide
width of the Ouachita m\mtaim. . This compression produced a series
of folds, or anticlinoa and synolines, VWhere thoy were unable to

- ¥ithstand the strain produced by the enormous pressure, the rocks

L~

fractured, and often adjao'enb -m'taa'u moved up and down, respectively,

along the break, or fault plane, -

The rocks of the Hot Springs area have remained above um—lml

: during moat or m of the time oinco thoir emargemoo near tho end of
the Paleozoic era, and have ‘beon subjected to subaerial erosion from

that time, This erosion did not- px'oceed steadily. At least twice,

" this area was reduoed to low-].ying J.and of)such low relief that

erosion pract.ieal]y ceased, Areas at this stage are known as peneplains,
Thore always followed an uplift, which resussd the erosion presess. ' The
firet of these penej:laina; now evidenced by the higher mountain orests,
occwred at the end of the Jurassioc period; and the second, evidenced

by the present intermountain basins, developed in early Tertiary time,
Horizontal layers of: aedimts beneath an inland sea were 14ftoed many
thousands of feet above sea=level, compressed and folded into cne-half
its original space, The lofty ridges were out down until they are now
valleys,




THE HOT SPRINGS
, Pract:l.oam every viaitor who comes to Hot Springs National Park
is curious' about the origin and mhanicn of the hot springs; Until

several centuries m. lnpernatura.'l. agenci.ea wore croditod with the

cauae for such phmomana as largo stroams of hot water gunh.'mg out of

" the earth, Evil monsters were a favorite explanation .of incomprehensible
‘ocourrences in nature, I.ai'.er,"i.:ho water of springs, and expeoially of

hot oprings, was believed by many to be forced up by the winds produced

by immense subterranean fires. Misconceptions of volcances gave credence

to th;ts idea of fires Scneath the earths aurface. Today, wWith the

"devclopment of goology, wo know that hot spr:l.nga may have ons or a

combination of various aourcoa of heat.
"It ds believed by probably the majority of geologists that the
highly fractured Bigfork chert formation is the aquifer upon which rain

_wator falls and flows through, between the collecting avea and the

spring outlets. The Womble shale below, and the Polk Creek shale above
retain .the water within the chert formation. Analysis of the hot spring
water would indicate that the water is at least chiefly meteorio (rain)
:ui origin, The minerals in solution, with possibl;r ono exception, are
those which would be expected in rain water that has flowed through
rocks of the kind that ocour. in the epring erea. Furthermore,. the
goologie structures required by the meteorie theory seem to be presont.
From the collecting area, the water ﬂmfa down southeastward in

the Bigfork formation beneath the lowest part of the trough of the
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Lold (moltu) vhioh 1ies belov Vest Howuntain, The vater is then
forced upward by lmlrnht&c prumo ‘aleng the western part of the

: upturned fold (anti.cnuo) which n‘koa up Hot Bprings Mountain, The

sprl.ng. curgo tm the basse of tho Btanloy shele and the top of the
Hot 8pﬂngs undotom. Thil m\&ru the water to pass through the
Po)._k creak shals, )(hqmi. Kountain m., Arkanses novaculite, and
wost of the Hot Springs sandstone. '!'ho logical assumption is that
this transfer is chaupnlhyd along & t.tuﬁn, or fault, }t.tho site
of the cprinaa. Indiutiom are Lavoradle for the existence of this
fault. The o.hnornmv htgh t«apnatm-o of the apring water is {ts
xost wmisasl characteristic. To ascownt for the source of heat, we
mist rely on hypotheses because 'ot the lack of any definite diagnostic
eriteria, | | |
The generally acgepted belief today seems to be that the spring

water, somawhere in its underground courss, passes near a hat igneous
intrusion that has not been axposed at the earths surface, Possidbly
the water 1- hoataa chiefly by rising hot vapors emanating from this
coonng mASS ot moou rooke m- posaibility is supported by the
trace of boron whish hu'boon. found in the water. 3Stesm would be &
prineipal ganst;lt\imt. of these vapors and in cmwmg would add to
the moteorie vata? of the eprings. Seme geologist attribute all or

most of the water %o this Juvenile sourca, It way be that the water
merely approached near snough to the bm'ied igneous mase to heat the

~ water by condustion and convection.

There are several areas of exposed igneous rock and numsrous
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dikes i.u 'tho v!.cinity of Hot Bpringc National Park, These are
odppoudl.y related %o the hrgor tntmivu. This meono rook
ntorm 1- believed ‘to have. bom !ntmdod into:the sedimentary
tomtima near the end of the’ Lmr antmm epoch, Presumably

'my heat. of ‘suoh. anofent ignecus sotivity would have been dissipated
beforo now, ceuuqnonuy, it 1s not maintained that the exposed

igneous masses: r-preunt a part of the $dentical magmatio body which
supposedly heats the spring mma. ' : - A

"Probably-the chief objscticn to this theory oxplaining the origin
of the springs is the apparent inadequacy of tho oollecting basin to
supply the large volums of water whic'h the springs produse., The fact
that part of the collesting area has an elevation lower than that of
some of the springs has alsc bsen used ss evidence against this theory,
Howsver, 4t -has not boen shewn that an adequate supply of water at
sufficient elevation dees not axist.

It hao been sugzeated that sublerrancsn chamical activity produces
tho. heat, but this is not ‘borne out by analysis of the water, It would
b§ expa'ot.ad tog’:'.ind unusually large amounts of mineral matter, in
solution or minerdls different from those ordinarily extracted from the
containing rchs by solution in water., Radioaotivity has also bsen
repeatedly suggested as a source of heat. There has been no definite
evidencs to substsatiate this hypothesis. Compression of rocks during
periods of intense stress, such a8 obt.sir;sd during periods of mountaine-
maldng produces hoat, by any such connection betwean the hot eprings
and the orogency of this region is too remote.

‘The Hot Springs, about 47 in mumber, are all located along the
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baao of not. Spr:lngl llomta.in, and produce a flow of appraximately
1.,000,000 go,nnm dany The mgut spring, the Big Iron Spring,
located at the son’ch .nd of tho Arnnxton lawn, has & daily flow of

, 201,600 30.11«:0 mording ta utmta wade by Haywood, Smaller

springs range down to as low aw 511. gallons per day,- Bach of the

" springs from which vafbore for hathiﬂg and drinking are collested is

oarefully cnle& to prevent contamination., Collecting pipes from all
of these springs converge into maine, bringiﬁg all of the hot §ator
into the large oval-shapsd uwndergromd colleoting reservair behind the
Admintstration Offics Bullding, st the south end of Bathhouse Row.
Adjacent to this huge subteranean vat 48 a pump room housing two
powerful slsctrically powered centrifugel pumps, eaoch capable of
hmdlmé 3,600 gallons per hour, .ﬂmto pumpa 1ift the water directly

. %o a two-compartment reservoir with a combined capsoity of 400,000

gallons, mmiously concealed bensath a carefully lsndecaped slope
above the first lap of the paved road on the west slops of Hot Springs
Mountain, This reservoir.is at an slevation of 720 fest, 119 foet
above Bhthhmc‘"‘aw, providing a streng gravity flow to all of the
down=-towmn bathhonsas. '

~ In.oxder to provido pressurs sufficient to supply bathhouses
looated more remotely, and at higher elevations, an suxiliary pump in
comriection with ths main gravity reservoir lifts some of the water
from ihia main reserveir, up to a 100,000 gallon high preasure reservoir
beneath the slopes farther wp the hill st an sltitude of 820 feet.

The operation of the water system is a model of efficiency.
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Eloctm.ily operated and aubcaabically aomtrolled, the pusps "kiok-on®
whigi “the mx' levels in the rea'l'x"vb'ir are lowered, - Keasurement, of '

4 tmpomtm of the water is oamtmt by use of a ooatimuma operating

rooording thermozater. The hmnhtion of the piping is so effective
that water averaging 1!.3" tomparature in the main collecting reservoir,
1- doliwnd to the tubs in the hthhauua on the park area at a

‘temperatire of only about A4° cooler,

Since the temperature of the water deliversd to the various bathe
houses 4s still %00 hot' for bathing, and since on exposure to air the
mineral content.. prodipitnteQ,' and the radioastive gas (radon) passes
from the water, a system wan devised t;moreby the hot springs water was
pasees through a series of tubes, which were surrounded by ecool water
end by a transfer of heat from the hot to the eontinually circulating
cool water, the hot spring water was eocoled without exposurs to air,
and this cooled water piped to the mim bathhouses to teuper the

" baths for proper bathing. The natural hot spring water is naver in

aotual contact with this cooling water and therefore retained its

purity, 'IOsing;'GnJy soveral degrees of heat.

Vhatever the source of the water and its heat » the springs con-
tinue to have a constent daily flow of slmost s million gallons of
water with a constant temparature of over 143° F,, and the combined
water from the several springs impounded in a e¢entral colleoting |
reservoir possesses radioactivity of .81 .mnlinﬁcrocuries per liter,
This radioactivity occurs as radon, a gaseous emanation. Ths springe

with their alleged therapeutis valuss, wore the primary reasons for
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( the mam cxplont&on and ssttloment in this area, and have regulated
o ~the grmtth md popularity of the city of Hot Springs, as well as the
f;gg' ' ‘_rop\ttatun of Kot Springs Nsticull Park as a 8pa for thousands of
L | .vtsibws aaeldng hoalth and. m»tion. o

Me chemtoal. oontent of tho nmral hot water has been found to ber
S T (et p‘.ja-“"uum)

.. 810 (g;oz),...j.,.:_,.;.....;.._ 45
L Trom (P)erseeensenneiisienns W05
Manganese (Mn)esseccccccccens 26
Oaledum (Ca)icorsssernanscces 46

. Magnesium 0‘8)00‘00.0.0.0000'0 5.8
( Sodiwn (R&)oq'ooooo\.oo-oooooo 5.1
» . Potassium (x)o:ocoootoo.ooooo 1.6

: _ . Bloarbonate (HCO3).eeeasseses 165

. Sulphate (504)eeesnssenssonse 9l
' Gilartde (C)eessseseresserss 201
/ Tluoride (Flicsessecsecsecnse O

: Nitrate (N03)eseesscecncsaee O

: ﬂaleciin cubis ocentinmeters per liter

at 0% ¢, and 760 willimeters pressursi
Nitrogen (N), 8.8; oxygen (0), 3.8;

free carbon diaxide (CO2), 6.9;

hydrogen svlphide (Hz3), none; Radio-;
activity, 0,82 millimicrocuris per liter,




