
Se midie!bn Iós c:ontenido~de .uranio~ Tório y Potasio úsand() espectrom~tría de rayos,,.:. hn 
algÍlnas 'rocás.asi como también en aguas ~errnales dé la ~ewesión c:entral del Estado de Chiapas. 
Los resuhadós de est~s medi9iones demuestran que laqnuestras no tienen al ti)~ conteúidos4e 
radi~ctividad, implicando posiblemente q11e los elerriept?siadiactivos no spn. respón~aóles de t,a. 
presencia .de manantiales.termal~s en el área. Ade!UáS,Joscálculós debalan~e téilllico deún mo.-• 
del o geplogico qué mejor representa t1!1·c.!lerpq exti-usiv() íg~yo ~rnpl~ado en dic!la d()Prfsión ·• 
central, iridiéa!l que éste y otros <;uerpós pueden\ser las posibl~s fuente~ de calor parall!s aguas 
termal es en el área: · · · 

ABSTRÁCT 
'~>, ,' " 

Content~ 6ruraniuril; T~~ritl~,~d ,Potassiull1 were m~asured[¡y y_.-ray spectronretry i~ so~~ 
• rocks as ~ell M. tJietmaJ w¡tlers f~om. the pentrald,epression, of tlÍe state of Chiapas; The r.esúlts ·· 
• of these measurements sh()w tllát the sam¡Hes do npt have high radioactiveconte,nts~,ppssibly 
irnplying th~t r~ioacti~e. elernertis • are . not Jesponsible for. the prese~ce o f hot:spriilgs ~n .th~ 
area. Further, heat:b;umcy c::aic11latións of a: geological model representing anextr11si:ve,igneous 
b0dy emplaced in tire aboV:e"mentioned c:entral depression show: that s).Íehbodiesmightbethe 
possible heat-sq).).rces for th;e thermal \Vaters in this .are a · · · 



Anorna19PS radiqaptíve. contents associaÍed wlth rriine'ral andhotspríng 
systerns h:ave been recognized in rnany areas,. Thus, Belin (1959) 
rt(~ort~~Ithe. C>ccl1rr~nce· of niªon in New. Ze(llan:d geotheill}a.I.regiorís; 
Má.zor(l962)related radium andradon in Israéli water sources with oil, 
gas and bljne reservoirs of the RiftValley; Pohl"Rüling an.d Scheminzky 
(I912).found.high.radiumand .nídon contentsin.air,water and muds of 
Ba:dgastein, Austria. and Wollertburg (1974) described high radioactivity 
of Nevada hot . spring systems• InJapa!l also; the assóciation of 
.radioelements,~nd hot and mineral ~prim~ system~ has N~enreported · 
(e.g., l(imura, 1949 andKikkawa, 1954). 

The area st1,l(iiedin.tMpresentworkis pai1: of. the state ofChiapas. 
b1st s~ries of• earthqu~k~s that affected. "Chiapa .. de Corzo" village 
t~wat"dS the end oL1975, motivated the State G.QV:ernment and the 
Institute of Geophysics to .orga,nize inter~disciplinary geophysical study 
inthearea. This reportis an effort ~oinyesti~ate a possible correlation 
of radioactivity with. hot-springsin the centraÍ depression ofChiapas. 

GEOLOGY OF.THE AREA 

Exp6sed roc~s jñ this are a ~re bothdh(usiye a:nd, iptrusive igneo1:1s tocks 
as> well a~ sedimentary .rocks of JT1qfine ancl continent<ll origin. Gra

. nites .. and .diorites of Páleoz.oic age_ (l.re. the olqest roclw in. this area 
and foriilitsbasenient.Upp~rTri~ssic to:f:.owe~ Jurassic Fmmation§are 
not expósedin this are a. (Hernández, ·1968), During !vfiddle and Upper 
Jur~ssk, Todos .santos Formation 'Nas deposited ~nder a conti}\ental 
envifonment which is characterized .PY sandston~s, •. conglomera fe¡;. ~nd 
red~beds; \Vith a total thickne,ssofabout 400 to 7001neters and this is 

.· qverlaií:l by·.· appróxima tely · 400 m· QÍ Low~t Cretacéous ·· San. Ricardo 
· Formation ~onsi~ting of sandstones ard limestones. of marine·· origin 
(PE~EX, .1 .974} During Middle and Upper Cretaceous, Sierta Madre 
Jimestones(IOOO to 1900 m thick)and Mé:ndez Formation (approxh 
Il1ately 1000 111 thick) w.ere depositeci(Pacheco,1.976). · · 



' ~ ~, ~ ,' ''~,'~:~:' ~,' ", ','" ,', ,', ' ,, '' ,'' '~, ''~\\: ' ', ',::' 
.These. are overlai:n by Palepc;ene sediments, Eoc~n~-Oli~oc~neshales, 

and sandston~s aud Miocene conglomerates: From<Upper Pli~ceneto • 
Pleistocene, .. the cent,Fal depression of Chiapás h~s seen an inten.se 
volcanic :activitymainly. andesit~sand .rhyolites (Montesinos, 19) 6).·· It 
is precisely one of these andesitic and dacitic flo'vVs that is probably 
responsible as a heat-so~rce f()r the therp1~l waters of this area: . 

RESULTS AND DISCUSSION 

A numberof roe k ánd water samples were collectedfrom this area so as 
'~ '' ' ' ,> ~ ' ',, ' ' ' l, 

to me~sure their radioáctive contentsin the.laboratory, Amap showing 
sap1ple locations is given in Fig. 1 ~ 

'Y -ray scintill~Honspectrometry was used to obt~i11 y-ray spectra 
of the samples and to COplpUte their equivalent U, Th andK contents. 
Details of the metlfod .have be en described elsewhere (Terrell arid Pali 
1977; .Parcía etal., 1976), ·With the only .dífferencé thatthe calcula'
tions. were dO.fle ·using the Wéll-:known.method ofleast-sq_uare fitof the 
standard and sample spectra: Results ofthese measurements. are giveriin 
Table 1. One typical 'Y -ray spe.ctrum obtained for sarnple 76008 is 
given in Fig. 2. 

Radioactive conterits of roc:k.s froin this area are . .rather lqw as 
compared to those of similar rocks from. other. areas (Rogers and 
Adams~ 1969, a; b}. Water samplesdidnot .. shmv an'ysignifioantpea~s 
in their 'Y '-'-ray spectta (Fig. 3}obtain~d with•our high~efficiencY· and 
low-bac:kg,Found 'Y ~ray scintill~tion detector system. It emRloysa 4'~· 
dia, x 4" heightNal {Tl) crystaL The entir~ system is itistalled iri an 
undergrouhd laboratory which resultéd in• asignificant decrease in its 
background (an integrated value. of'v 160 cpm for energies. up t6 3 
Mev). In conventiort'al peaks used for thedeterminati0f\ ofU, Thánd K 
contents (1.76, 2.76 artd 1.46 Mev r -rays) the background .cpunt-rates 
of 2:75 ± 0.05, 1.74 ± "0;04 all.d 10.6 CU cpp1 respectively were 
bbtained with this system. which are qüite low whel1. compared with 
those obtq.ined by others. For example, Rao (1974) obtqined values of 



,>:<,',\':, , J,', ,,, ,>, ,' ~':,,,;\, ,:~:,,',, . , ,:',~>~>Y, . , '> ',:>' ,,>,~,<,:,,,~>>:':,, ,:,,,, , \ 
• 'JJ .. ~, 6:?,'and.23;l,epin' respeetiyel~in~·. 611"~th.l9~mildsteel sh.ieJci>witñ 
ay0'ra,yscintilhttio~···system emP,loying a smaller,'4ndia. x·2''hei&ht 
.NitltrJJcrys~ai.13ye.mploying~>biggers~ield(~('thickmildsteel+ 3~' 
·thick Iea.d},however;•he couldJeduce thebackground down to 5.1:,3.0 
artd .s~4 r~~pectívety.. ···. .. < • . . . .· . • • • . . ·· 

..... Equivalent U, Th and K contentsfor watersamplesare notgiveh 

.b~cause •. of the absenc~ of secular .equilibrium in U and Th series. 
, Howev~r, Iow radioactiv:ity of these. sámples can be assessed, for 
eXélmPÍe,: by comparing 1.76 M~v 214Bi.peak oftheirl'·..c_ray spectra 
wiHl that ()f hot .springs of some.e>the:r are a. Inour samples; this peak is 
quite low ('V O.PQl counts/min. gm), even with• ourhigh efficiency 

,systel1l as c()mpared to th~ radioa~tivity of severalJN"evélda hot-spring 
wate~s {0.00~-()~036. counts/min: glll¡) .obtained .. by Wollenbterg ( 1974) 

; who used 10. c,m3 (}e(Li) high"-resolution system for obtaining their 
:spe.ctra:·· No spring de¡:>osits were• •artalyzed in the preserit study. 
Howe~er. y.ery lowrádioactive ~oiitents qfsPring·waters feml1to·indic.ate 

···lthat.raclioactivityds probal:>ly not:responsible .for,heatproduction· in 
these springs. 

Spring~ of tlÜs are a ar~ notre(llly ho1: -springs . bu t áre only m oderate 
(~' 135°C) to cold ('V.· 25°C). Springs with temperatu;e aboye.35~C are 

··;pmcti~ally .. ~bsenJ {unpubtished·d~ta from C.F.K1 .Mexico); Further, 
s~~}ngs near ~.a~to Qomingoriver¡ (Fig. 1 }·which origina te in granitic 
terra.fl es; are an ..• cold-springs while :Orijaly~ river)ias ''hqt" springs · near 

· ~hich a number.of Quatemary ~xtmsive bo~ies ca.nbe found; "Agua 
~zufrad<t'' spri~g ('\¡. 35°~) lies:neafo~e such body>One radiOJl1etric 
K./:Ar date av:ailabl~.on this body is 800 000 years (Montesino, 1976). 

· A.ssuming~some. reásonabie :par·ameters forl the · physical diniensions of 
thei body{deduced frQm the lithology. of the surrounding limestones) 
an.d st(lrting.fi:om· (ln·· initial. temperature .. of 0v. ··1200°É of.the .flow, 
actuaLtemperature of the body can be estimated py simple. equations 
fot heát qonduction . of á plate. under ~ertairi ho11ndary conditions 
(Ga:rcía, 1976). Eshma.tedh~at qa¡:>acity ofthis body isperhaps·solarge 
th~t .iLJl1ay sU.pply sufficient heal.to thetrnal watérs for so me 15,000 



,, ,' 
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years befare .its ···temgeratü~~reduces by~· 
been a series o f. lava. \Jlnws spaced · in timé, the prbblé1Il ~·· is' rather 
coTIIplex. However,. these .~rgurrients cán be e~ tended to explain .•try 
origin.ckheat for:th~se.~'hot:' sprin.gs. 

rlsotopi<; analysis.of wate,r samples showstheir origin to b'e lat~ely ·· 
mete.oric {Durazo et al.,· 127 6).<Se,ismic activity i11 this area índicateszits · 
rather shall0w origin with depth.~between abotit 1 and a maximtün of3 · 
km(Ponce, 1977). . · 

Existente ofdispersio11 .. centers án.d transform fa\¡lts haL bée~ • 
postul~ted in this area (e;g,, Mooreanq Be~ Castillo, 1974;Del castillo, 
1976),. However,• no \complex mechanism is•really necess~y. to e;<plain 
heat · source.s for, · · 'it10t" spl'ings!Coíd springs are found;• verY: m~ar 
hot-springs {less than 1.() Km apart). No globalrriechanism ~an thrrefdre 
be·p:ut forth to explain their co,.existence~ . · 

. . 
CONCUJSIQNSAND RECOMMENDATIONS 

Base on Úüs study, tll.ef0lloWing cotwlusions can be <irawn. 
'' ,,, 

l..Water samplesfrom :spr~ngs.of tliisare~.have very }dwradi()~c.tive. 
conte11ts. . . .· •.·•· . . . ... ·, . •.· .. ····.. '. . .. · . ·.·.. .·· . .· •. · .. . '·· . ·. . . 

2, Radioactiyity ·.ca~ not possibly account for the existénce óf 
hot-springsin th,is area~ . . ·.. . .··. . . .•.. . •• . . .·. .. ..· ·. 

3 .. Qmltetnary ahd pr~bablyRecent extfl1sive igneous activity possibly 
supplies the: nec~ssary heatto these ho,t-spril1gs. . . . . • .••. 

4: Co-existen~e of h?t and coldsprings suggests that prol:¡ably · 
global phenom~non can Q.e.called for.as an explanatipn. 

I(should however he pdinted .out that interesting correlation 
rádioa~tivity with geotliermal fields enéountered ir1 Óther areas makes 
suchinv~stig¡ítions r1ecessaty in otllere~isting orpotential·geothermal 
areas in .Mexicb. Perhaps, the study .. can be e.xtended to several other 

' : '' ,;'' : ,' ' "' _' ' ' :' '' ' '" ~' _' :-'' '' ,::' ,' ' ' '"' ' ' ' ,' _-,' ' ,-:, ' '' ,' ' ' ' ' \ 

chenücal··demerits. t.o. yyaluatethe geothermal potentiality. of.anarea· 
.and l?ok· .. fdr·}()sslble\environmental implications CJongiorgi,< 1963,;' 
Bówrnan f!i al., •1974; Ghowdh"Ury e tal., 1974) . . 
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