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ALLUVIUM INTRODUCTION
T~ SEDIMENTARY
(SHALE, SANDSTDNE) Travertine is defined for this paper as a carbonate-mineral deposit dominated by calcium carbon-
ate, formed through the agency of spring water. Thus it includes terms such as tufa, onyx marble,
LIMESTDNE calcareous sinter, and caleareous spring deposits. However, we exclude carbonate deposits in caves,
EHMGHBLE those formed by wave action and other shore processes, and bioherms except as algae may participate in
47 ° the process of depositing calcium carbonate from spring water.
e BASALT
Extinct travertine terraces occur hundreds of meters above present levels of spring activity
(Darton, 1906; Delo and Neil, 1942; Feth and Hem, 1963, for examples) and have potentials for inter-
SRS pretation of ancient hydrologic systems, rates of downcutting, or rates of tectonic uplift that remain
virtually unexploited. The abundance and size of extinet travertine deposits suggest that in many
GHARTIC places, such as the Pinnacles at the northwest corner of Pyramid Lake, Nevada (Russell, 1885), and the
hundreds of pinnacles at the southwest end of the Searles Lake basin, California (Scholl, 1960), spring
activity was once more widespread and copious than it is now. At the Pinnacles and Searles Lake, some
METAMORPHIC spring orifices were more than 30 meters above present land surface, implying hydrostatic heads that
have long since vanished.
SERPENTINE
DR ULTRAMAPHIC Travertine of Eocene age has been reported by Bradley and Eugster (1969) and Smoot (1976). A
46° . scattering of later Tertiary occurrences is known. But where age has been inferred, the inferred ages
0 10 210 = * = = = = are predominantly Pleistocene or younger. So travertipe seems to be a geologically tra_nsient
FREQUENCY phenomenon, subject either to removal by erosion or to burial and disappearance. As most deposits are
- FIGURE 1. — Rock types associated with travertine. of modest size, that is understandable.
- P
106° Biologic materials enclosed in travertine provide carbon for 14C dating. Ages calculated from I E I
T e T 105° the 14C of the carbonate of travertine, however, are suspect unless it can be demonstrated
\f = >\z‘,’-ég7-’”?“‘§— convineingly that none of a given sample represents redeposition of carbonate from older limestone, in
s .C\e,.\ ”:H\‘ ‘h" which case part or all would be radioactively dead, thereby yielding a meaningless 14C age. R AV E R I N E
72 2 B i o ;
| ’ I I
: fl @ Plentywoegy °F Many travertine deposits are known to be on or close to faults. Their occurrence in otherwise
e - < SHERIDAN | structurally featureless alluvial valleys may, therefore, suggest the possibility of a hidden fault. The
LELES —cp - I study of travertine deposits in relation to geologie structure, geomorphology, relative ages of geologic
45° : i 0 ; materials and features, and relative to Pleistocene hydrology of many areas seems to us to be a
e . “‘[ R P uBnicm neglected facet of geology and hydrology.
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IS O S pbnr o DISTRIBUTION
= N\ rorrg AN ] MISSOUE, . ’
VoL T SR 1, A g
/ i ( 4 [ ~ A A few travertine deposits oceur in the Appalachians. Thence westward to the Rocky Mountains,
they are few and far between. But from the Front Range to the Pacific we have identified more than
300. The accompanying map (fig. 3) shows that the deposits are widely dispersed. However, there are U N ITE D ST AT ES DE PA RTM E NT OF TH E I NTE R l O R
,' apparent groupings on the Wasatch Fault and associated tectonic areas trending northward in Utah and
southern Idaho, and also near the great fault zone that marks the eastern boundary of the Sierra
44° I Nevada, California. A virtually worldwide association of travertine deposits with tectonically and GEOLOG ICAL SU RVEY
i seismically active belts of superc%ntinental magnitude has been documented (Barnes and others, 1978).
Their searcity north of latitude 45 is notewortily, yet latitude is not a controlling factor as travertine 1 979
oceurs in British Columbia and in Alaska (Waring, 1965).
HE
Phiée Suiphy, We have speculated as to the degree that the distribution shown represents an artifact, marking
rings " . . = Sl : s 5 . - -
intensity of observation rather than natural distribution. It is true that Waring (1915) studied the ‘A, - oL
springs of California perhaps more intensively than the springs of any other western state have been ater Resou rces InveStlgatlonS 79 35
assessed. And nearly half the occurrences shown in California are from Waring's report. But surveys of -
thermal springs or mineral springs or onyx marble have been made statewide in 7 of the 11 states we Open = Fl le Report
illustrate, including Oregon and Washington. We conclude that for the most part the distribution is real.
The known and inferred relation between travertine-depositing springs and faults has been men- )
43° tioned. Their distribution with respect to rock types, where known, is shown in figure 1. It is clear that
the sedimentary-rock environment is predominant, but the abundance found in volcanic or granitic OCCURRENCE OF TRAVERTINE BY STATES
terrain remains noteworthy. The temperature of spring water listed as activey depos;)ting travertine
ranges from 5°C to 96°C, but the greatest concentration is in the range from 10°C to 30°C. SR
Attempts to distribute travertine-depositing springs by chemical water types result only in
frustration. Scattergrams comparing one variable with another result in shotgun patterns. The range in D ol £ d it 5 — 1 eight it o ek conlraRBeEs Tollows:
¥Eii, concentration of dissolved solids or of individual constituents covers orders of magnitude. The scope of esieiipticns SRRGMSHE ane: Biven, Whene lan, n EiSit EEEE SR © i =
"OWDER "slv _\A\ ( the problem is shown in the table below which lists the characteristics representative of 42 travertine- o Name e. Temperature of associated spring
| s depositing spring waters for which fairly complete, and presumably accurate, analyses are available. b. County f. Discharge of spring
42° B ( c. Section, Township, Range g- Rock(s) at orifice
fJ #ONGHE Blver \ d. Reported depositional activity  h. Comments and reference(s)
T CHEMICAL CHARACTERISTICS OF
SELECTED WATERS THAT DEPOSIT TRAVERTINE
Percentage of cations ARIZONA
Roint s, L Concentration range (mg/L) or of anions
Geo s
e /IEIEE N = . LE: - o i 1. - 6. Blue Sprin
e n[ / N ‘$~7 Maximum Minimum Median Mean Maximum Minimum GChconino Cocon?l:‘cl) €
City § t{&\}%ﬁgém, : Not surveyed T. 32 N., R. 7 E. (proj.)
ORyLY 3 o
7 ) WG' —F ,, Cations: Inactive Active
- 1 - 21°C
Ca AB2 494 24 150 179 27 68 x 2 "Large flow” > 2600 L/s
41° Mg 355 <1 40 53 22133 <1 Limestone Redwall Limestone
Travertine deposits occur along 8 km reach Causes extensive deposits in channel of Little
: Na (or Na+K) 3,520 114 340 681 94 1s of river. (M. E. Cooley, 1978, written com- Colorado River. (Cooley, 1976)
569 mun.)
7. -
Anions: 2. Havasu Spring Coconino
1 Coconino T. 31 N., Rs. 1, 2 E.
G (NS N HCO4+CO, 8,370 <1 780 1,214 23 89 x12 Tps. 32-33 N., R. 4 W. (proj.) Active
~ { { g £oNT, " i =
Lag ENT g SO4 1’ 730 3 5 400 467 89 1 ;\10(}(13/8 )
Cl 2,330 17832 22238 210 229898 521 78 64 1 1,900 L/s Redwall Limestone
’ F, Limestone Travertine is forming in bed of Hermit Creek,
8 Much travertine occurs below spring. Other Grand Canyon National Park. (Metzger,
S i " . s i
o ks v, 1 Both Ca and carbonate species are probably underestimated because of precipitation of CaCO, %‘;‘;{‘;’:&:?é;ﬁf’&'}t&d i’; Em’:tyzagg ?g‘gla)l 1961)
40 ‘ ”"’"’”ﬂf'f’){“/’ between spring orifice and sampling site or in container between time of sampling and of H . Bers 4 =
£ E\L* analysis, or both. 3. Elves Chasm Mohave
/ Coconino Secs. 4, 9, T. 30 N., R. 14 W.
UNCERTAINTIES IPI‘;tctSi‘;!‘;’eyed lnactive
Of Location 3.5-14 L/s (various measurements 1923-65) Sedimentary; limestone
= The locations of travertine deposits shown on the map and indicated on the master table are the Ei;“h'is?,’;’ﬁe,tine remnants oceur; two larger 'I‘rzl\./renrtc:? i;ﬁzmﬁgéff (el\)ll(fefgdggolzéys ngtgove
{ PAzErvneR best representations the authors could make in light of several uncertainties. Where section, township, enclose Elves Chasm to height,s 20-165 m Written eommun.) ’ ‘
and range locations were given in the key reference, the information was referred to a quadrangle map, above Colorado River. (M. E. Cooley, 1978,
thence to the appropriate State base map where the township grid appeared at reduced scale, and written commun.) 9. -
thence to the still smaller-scale map of this report. The last transfer was made by reference to lines of Mohave
39° Cityey { N *Axg ~a e b7 , e | e Cgy-k latitude and longitude, drainage, relations to county lines, and directions and distances from those cities 4., = . Secs._z, 3,4, T. 27 N., R. 11 W.
I e, s ek, oS TR 7 3 ’ ‘ = /4 . j \ ' e L o Y PSR naforys 3 , ] that are shown. Older publications commonly identified locations as "about three miles north of west Coconino Inactive
: 7 = B A\ TAY RN 59} '-I‘ Uty - : . 3 : e | R from Greenburg" or some similar statement. Although each deposit location is given on the master ggls(urveyed 5
gl A ./ 3}‘ ,'} r - j : ' ; | i) table at least to township and range, the fact that some locations involve interpretation should be - PRt Limestone
N 25 v 7 van, i . 5
I '.\ Gt _,_Z/ ° s'°f recognized. = Three travertine deposits range from 60-245 m
S N N O‘“J 7 D & Limestone . above Colorado River; the two larger ones
Re, A2 ;5.;/;@. o N i 4 5‘{} Travertine occurs in at least 7 places in Marble are south of river. (M. E. Cooley, 1978,
& % ( - N jf’é/ 7 2 ’V) o y 1% poa T~ Of Activity Canyon along Colorado River (Cooley, 1976) written commun.)
‘} o iim’f/' 2 \_‘{ 4! 4. ; ( " 1 -
2 R%}” i et/ T ! ( Uncertainties regarding activity of deposition stem from two sources; 1) failure of the original 5. - 10. -
. report to say that deposition was or was not taking place, and 2) the fact that springs change in activity ¥°§f‘: i gpac:l;; T.91 N.. R. 28 E
both with respect to discharge and with respect to their ability to form travertine. The result is, in el R. = Uen‘:;nom;n . e d
a8 o part, that various reports of discharge and temperature of water are cited where the deposit is known to c -
38° cHT;-\T"",(,NE be inactive (spring discharges from beneath the travertine mound, for instance), or where activity of _ =
= deposition is unknown from the report in the literature. Limestone Tertiary gravel
- | . Three erosional remnants of travertine extend Travertine was mapped in several occurrences
Discharge and temperature date in this report are all "as of" the visit by an investigator—and as much as 120 m above Lake Mead. (M. E. near St. Johns. (Harrell and Eckel, 1939,
some of those date back to the late 19th century. Conditions at any of the reported occurrences may be Cooley, 1978, written commun.) pl. 1)
different today compared to when the information reported here was gathered.
With respect to references, we have tried to cite one principal reference—commonly, but not
exclusively, the first that contained a reasonably complete description and location. Those data have
been supplemented by liberal use of information in Stearns and others (1937), and Waring (1965),
37 although those "standard" references are not individually cited unless one was the sole reference found 11. Montezuma Well 17. Fossil Creek Springs
g . : : pring
or where half or more of the information came from one of them. Yavapai Gila
: : Sec..31. T. 15 N., R. 6 E. Sec. 14, T. 12 N., R. 7 E.
-.\l : C:;' o] Active - Active
T Egrenf creen 22°-28°C 21°C
”’*;5'; | . W TRAVERTINE FORMATION 55-80 L/s 1,180 L/s
= 7 : MR TR LA Sedimentary Limestone
) = - 4 4] ] :\ 3 /S_ Preav | e Discharge deposits nearly 90 kg of CaC03 Many new orifices open as some are sealed
= &/ F?Q‘ N ! Lrandduncron ok ! Travertine is commonly thought to be calcite or aragonite formed either by agitation of water or per day. (Cole and Bachelder, 1968; T. H. by travertine. Inactive terrace nearby is
> y L ! Y i\ M\ G\,/ evaporation (Gary and others, 1972, p. 752). Documented modes of deposition of travertine in the Thompson, 1977, oral commun.) roughly 1.5 km long, 150 m wide, and extends
e : :/ E 8§ a7 Western United States have shown that dolomite and the entire solid solution of calcite (from CaCO3 to - . several hundred meters up slope of moun-
: &~ . CaMg(CO3)2) should be added to the minerals forming travertine deposits and that evaporation has 12,  Stinking Spring tain. It is much larger than present depos-
o little if any bearing on most trayvertine deposits. gg: CTS T. 14 N., R. 26 E et st R
®Es "0 A . s L. .y e .
o NMILE canyon ' ! : . . . . Acti . -
36 t VN 5 i The caleareous materials, calcite, aragonite, and dolomite form travertine deposits from aqueous 170(1:ve 3 Gila
solutions that became at least slightly supersaturated with respect to the minerals deposited. The 2.5 L/s See. 27, T. 112 N., R. 11 E. (proj.)
B 4 super§aturatiop may occur by loss of carbon dioxide (CO2) from solution to the air, gain of CO3 from Sedimentary Inactive ’ |
; Che(ye,;ne R the air, commingling pf two chemiecally different and incompatible aqueous solutions, or by loss of CO2g Spring issues from travertine cone. (Harrell =
- 1 through photosynthesis. and Eckel, 1939) =
ANy = . Granitic
\"'\"TT*(.—. g o In a study of travertine deposition from hot springs, Friedman (1970) showed on the basis of X'omoya Spring Travertine deposits cling to canyon wall from
VL T stable isotope evidence that evaporation of water was slight. He showed that the deposition of the packr 10-30 m above East Verde River on east
Ny . travertine was by loss of CO3 to the air. Friedman further showed that for kinetic reasons the isotopic [S::;..vl R 26 K wall and about from 12-25 m on west wall.
. fractlona-tlon of the carbon 13 (13C) between aqueous solution and the travertine, relative to the PDB ) = (Feth and Hem, 1963)
standard in permil (*/00), decreased from a difference of 4.8 o/oo at 75°C to 0 °/oo at 20°C. <10.5 L/s 19. -
. ) ] . Saindstone Apache
s Quite different results were found_ for travertine depositing from a spring on Pescadero Creek Sprring has one of smaller traverti i . 12-1
Santa Clara County, California. The spring is in the southwest 1/4 section 23 of township 11 south,, in the Hunt-St. John area. (Hra;':-‘él(lli%(zlsns 'Iln‘%sctive R
range 3 east.and issues from Franciscan greywacke of presumed late Mesozoic age along the Sargent Eckel, 1939) =
fault. The spring-water composition, given in the table below may be interpreted in the light of earlier »
reported work. The rather high silica and magnesium concentrations are typical of COg-rich 13.  Sallado Springs Sedimentary
- metamorphic water (Barnes, 1970; White and others, 1973) reacting with serpentinite (Barnes and apache Several square kilometers of travertine cap
LA[NZ ,,{)\‘\,,\\ L e others, 1973). Although serpentine is not exposed at the spring, it is present in outcrop & short distance Sec._ 21, T.12 N, R. 28 E. ridges of rocks of Chinle Formation. (Har-
X ot 34 ‘.102\29@ S —— westw%rd along the fault and almost surely occurs below the spring. The CO2-rich water commonly Q;c}g € rell and Eckel, 1939)
/ Akg Y 1A ‘ el issues from creeping segments of active faults (Barnes and others, 1975; Irwi
/ 2 ) T T o € ers, 1975; Irwin and Barnes, 1975). ézs-zso L/s 20. Twin Buttes
— o | : - . - edimentary Apache
R e / ‘ i \ Mg A - B- A }c_..wq/ . Ttt]‘e spring water ha's a carbon dioxide partla_l pressure (PCog, in the table above) far above the This is one of 9 travertine deposits in Tps. T.p 14 N., R. 26 E.
RV Lag, a0\ 2 » . A 3 ey ‘ ! 4 ; _ 3 SNERRPRPE /,.ml . <Pa qund in the ea.rths at_mosphere, so CO2 is lost from solution. Loss of CO2 to air leads to 11-12 N., R. 28 E. (Harrell and Eckel, 1939) Unknown
' J e = i N W . precipitation of magnesian calcite as travertine. Most of the carbon remains as bicarbonate (HCQ3-1) in ; =
34° b - i the water and is thus a key to the source of the carbon. The value of the 13C in solution, -7.29 /o0, is 14. - =
{,STierra Amar, —_— 7 ] typical of r(r)xantle—derlved CO2, and is out of isotopie equilibrium with the CO2 of the air (-7 ©/00) by Yavapai Sedimentary
’ \ about -7.3 “/oo. Thus CO2 will be lost from solution as 13CO2 and 12COz2. The dissolved carbon is M Grie opasil e nifucal undgRsusad chamber
also out of isotopic equilibrium with respect to 14COz. While 13CO2 and 12CO32 are lost from IEarse used by Zuni Indians for ceremonial pur-
solution to the air, 14CO2 enters the solution to yield spuriously young ages of both travertine and _ poses. kigar smaller travestine mounts are
dissolved carbon (table 2). The enrichment of the travertine in 14C and l%c may be due to the MgCO3 e TSR Sonaip. (HarrelliiBiksl, T500)
content of ?he magnesian calcites which are enriched in the heavier carbon isotopes (O'Neil and Barnes, Occurren[::es reported "near Mayer," one on
1971) relative to the CaCO3 end member of the calcite solid solution. The interpretation of the Big Bug Creek, another on Cave Creek. 3l Yertle Hob Jurings
1sot081c compositions of travertines may be ambiguous. If only the travertine isotopic composition (- (Galbraith, 1941) ' Yavapai
0.06 éoo) were'known, the obvious interpretation of the carbon source would be a marine carbonate (+4 Sec. 3, T. 11 N., R. 6 E.
" Eceny, to -4 “/oo, Craig, 19?3)0 Such an interpretation is clearly wrong from the composition known for the 15. - g;%Ct'Vg
Ade . ormen . dlssql\(ed, mantle-derived carbon. The problem is that the isotopic fractionation between dissolved and Yavapai 0 6_1?/15 &
w \JZiRson B\ Brisyg, precipitated carbon may be none (Friedman, 1970) to nearly an equilibrium fractionation as reported S L 21 R - Yoleani
33° = D -2 / here. Inactive M%sctalt“c o .
'\‘( A p = rayer ine 1s above present springs.
- » " ” Deposit 3 m long, 1 t! di ions.
SN Pz . ILZOI)N (]t;mperatu&'eot";rmat;on (;f serpentine from olivine and pyroxenes yields waters of pH values = (Fe[ih and Hem,g1963")1 e
X up to 12. rnes an eil, 1969). The solutions, as they emerge, contain no detectable carbonate Travertine of i i i
= cane - . E commercial grade (d B
(CO3-2 and up to 53 mg/L (milligrams per liter) calcium ion (Cat2). The solutions gain CO2 from the stone) reported "surroungli‘ng K(ir::lr;;l:il'?n 22. Tonto Natural Bridge
gverlying air and deposit aragonite, calcite, or both, with a kinetic isotopic fractionation of about 10 (Hansen, 1929) Gila
/oo in 13C, with the travertine depleted in 13C (O'Neill and Barnes, 1971). [S\e‘i'. 3, T. 11 N, R. 9 E.
ctive
- . (e}
In a comganion study of conglomerates and travertines, it was shown that travertines could also = 3‘3’:’2’” ke éZntSl
L _ : form by dispersion of magnesium- (Mg*2) and HCOgl-rich solutions into Cat2-rich HCO31- 1
— solitions (B 4 O'Nei . 3 -poor Sec. 17, T. 11 N., R. 3 E. Sandstone
‘ ions (Barnes and O'Neil, 1971). ‘The travertines are unusual because they are composed of calcite Inactive Arch of older travertine has modern spring
ranging in composition from CaCO3 to CasMgs5CO3 and dolomite ranging in composition from - near base. Travertine lines and partly covers
. . Ca,g Mg.4 CO3 to Ca,5Mg.5CO3. Although they showed the solid solutions were due to dispersions of = open flume leading discharge away. (Feth
32 D3eERio two chemically incompatible waters, they did not provide a chemical explanation of the reaction Voleanie and Hem, 1963)
o mechanism to yield the solid §olut_10ns. The Mg+2-HCO3-1-rich waters contain so much HCO3-1 that up Manganiferous travertine covers several hec-
RESER VGG to 10 percent of the Mg*2 exists in the ion pair (MgHCO3)*. The ion pair is large and singly charged tares within a larger area of travertine
and has a low charge density relative to Mg*2. The ion pair is thus much less hydrated than Mg*2. It is and sinter. (Hewett and others, 1963)
polar, with the Mg end positive with respect to the HCO3 end and is thus attracted to the negatively
charged surface of the crystals of solid carbonates. The addition of the ion pair to the crystal surface
and loss gf the hydrqgen ion adds. anhydrous lqyers o_f MgCO3 to the growing crystal and thus provides 23. Wailing Cow Ranch 30. -
an effective mechanism for growing MgCO3-rich solid solutions in low temperature, dilute waters. Gila Gila
) Sec. 9, T. 11 N, R. 10 E. Unsurveyed
) Possibly the most common mode of formation of travertine is from leaching of calcium maotise Active
- : N carbonate from rocks by gr_ound water and subsequent deposition of travertine in stream channels. _ 26°C
N, ~ By f | 4 Plants take up CO2 from air and respire CO2 through their roots. As a consequence, the amount of s 140 L/s
s\ e e '~~8ES\ER%; : CO2 in 5011-atmosph.eres may be appreciably greater than that in the earth's atmosphere. Caleium E;T:f:f’ lt]:ave tine d its of moderate si Alluvium .
CONVERSION TABLE - TN carbonate dissolved in a CO2-rich water may reprecipitate when CO2 is lost from solution after the occeur. (Fe{h and il%onsxl is?ssr)no e St'gamPEG travertine armors about 1 m of
ground water enters a stream channel. A detailed study of a travertine-depositing stream in an arid ’ R?rnzo(svregkgbovett]u?cn:n with Salt
- - g 5 o i : 4 i ver. . D.
Factors for converting metric units to inch-pound units are shown to four significant figures. ci‘lfmate (Barnes, 1965) showed the CO2 }oss was almost entirely _by photosynthesis, and evaporative 24. Wildeat (Arsenic) Spring arrett, 1978, oral commun.)
effects were less than detectable. There is a tendency for travertine to form on obstructions such as Gila 31. Selt Banks
“ : " s ; leaves, tw1gs,.and stones. As the travertine continues to accumulate, it forms rims to pools on the Sec. 13, T. 11 N,, R. 11 E. Gila
’, - Sitveq Cinf %\ g s £ Jeor ' downstream side. The fundamental cause of the accumulation is a greater time rate of supply of Inactive Sec. 13, T. 5 N, R. 13 E.
= .4 S /§~ by nh 6 - —1— o unstable (supersaturated) solution per unit area of substrate where the water velocity is greater. The - Active |
EXPLANATION Multiply metric unit By To obtain inch-pound unit A . ~i X ﬁ_g\_ é\v‘:\ - 1: \ LicERE § 4 maximum development in stream channels is a series of pools separated by rims of travertine. - 21°-26°C
o N~y > o - | ; Unmeasurable-small
t - H . .
s v As noted earlier and in the followi ng fi y - 2 . Small travertine terrace is near modern spring. Quartzite, diabase
. - ; - gure, many kinds of rocks yield travertine. There ine
® Active meter (m) 3.281 foot (ft) \_’/PL'ﬁ;‘;OX Mo , N problem in that many granites yield CO2 from mantle sources. Some ¥>f the CO2-rich springslsiﬁ PSR e 456), lxanerfine dnopes oVl IRIGEIBEsds Salt River.
. 2 . . 2k D ojn gran-ltlc terranes y.igld travertine and some do not. Apparently CO2 -rich water cannot leach the 2500 (Feth and Hem, 1963)
A Inactive or unknown kilometer (km) 6214 mile (mi) calcium from the silicates; if they could, travertine deposits would form in all granitic rocks. Where Yavapai 32. -
| - : travertine occurs in silicate rock terranes, it may be assumed that CaCO3 also occurs, either T. 8 N., R. 5 E. (unsurveyed) PIma
liter per second (L/s) .035 cubic foot per second (fts) disseminated and hence overlooked, or as a subsurface lenses or masses of marble, limestone or other Inactive T. 19 S., R. 16 E. (proj.)
kilopascal ‘[kPe) 145 df inch? (Ibf/in?) calcareous materials. Otherwise the calcium may not be supplied to form the travertine. - Inactive
ilopasca a . pound force per inc in 1 -
SCALE 1:2 500 000 Travertine deposition does not seem to depend i i Metamorphie; granitic -
i ) pend upon the temperature of the springs as shown i i
50 0 50 100 150 MILES ' the flg.ure below. Because the deposition of travertine is independepnt of temperatul?e, egvaporation (l;;' Dep::lt “ Cgv&e C(ll‘vtlaek %?oij; o g T -
== == g ] I water is not an important cause of deposition. The supersaturation and consequent travertine deposition s i s Travertine occurrence reported. (Galbraith,
50 0 50 100 150 KILOMETRES m—— U \ is due to the chemical reasons given earlier. 26, - 1941)
e —— ' Navajo 33. Rail-X Travertines
cn;:mc:ll),Eﬁgnclgoq‘oplc COMPOSITIONS OF A SPRING ON E ARSI il Sec 10, T 21 8, R 1
ESC EEK, CALIFORNIA AND PRECIPIT e ec. 10, T. 21 S., R. 16 E.
Base made from USGS 2,500,000 western half of FROM ’THE SPRING WATER IPITATES : lnactive -
Brown travertine is exposed in roadeut high Sedimentary, voleanic (sec. 10)

the conterminous United States. Compiled by the
MAP SHOWING OCCURRENCES OF SPRING-DEPOSITED TRAVERTINE
- R A R I N (Concentrations in mg/L; 1 iti i i
g/L; 13C compositions to the PDB standard in permil (°/oo); pressure in above Corduro i i i
. . ? 2 2 : y Creek. It is overlain b Two remnants are 90 and 135 m, respectivel
kilopascals (= 0.01 bar). SrCO3 is total dissolved CO2 species, chiefly HCO3 - precipitated by addition oxidized soil, then by basalt. (Feth amdy higher than Sonoita Creek. (I;eth,p194l7‘;e "
Hem, 1963)

of an ammoniacal SrC12 solution.)
34. Monkey Spring

IN THE CONTERMINOUS WESTERN UNITED STATES fiianes i

100
2
B : : Springs associated with inactive deposits — or activity unknown — Al 0. 48 HC 03 2.5 4 0 Inactive —
—d 2 B
y : =l ] Fe - .
' ol 2.0 COq4 1.5 Alaxiom
o - - . - . Travertine was deposited fairly recently b
J 4 2 Travertine of commerecial grade (dimension i igi y
. . Fet and I ol ] water from Monkey Spring; originally several
II ll Van ];arnes g Mg 145 Cl 2,300 ig‘;’;e)) occurs "at Wickenburg." (Hansen, thousand meters long and more than 15 m
o N thick. Now dissected into four main masses.
1979 < a 2,170 F 0.7 (Feth, 1947)
g : i i 28. Alchesey Spring ]
E 5 13 20 25 30 a8 40 45 50 55 60 [ 1] 70 75 90 Br 6' ] G lla 3 5- S
é‘ & Springs actively depositing travertine NH 4 8.9 1 5 g Sec. 4" T. 6 N'! R. 23 E. Santa Cruz
B : 5 88- Active See. 33, T. 20 S., R. 16 E.
= In -
P e ! active
Limestone -
- Dome of wat.er rises from circular mound Limestone
pH 6.78 8§ °C travertine (calcite) -0.06 of travertine. (Feth and Hem, 1963) ’[‘ravgrtine ifls abgut 0.5 km long, half as wide,
. r and extends 30 m upslope from Sonoita
z PCO 35.5 N 614 C SrC 03 Bl 29. gil;;te River Terrace Creek. (Feth, 1947)
- 2 i T. 8885 R, 20 E.
to ts 20 25 30 35 40 45 50 55 60 65 70 75 60 65 90 95 o Apparent R YEuES gl % Sl‘COs i RAREAA0 PR
TEMPERATURE, IN DEGREES CELSIUS 13 14 N )
§°°C SrCcoq -7.29 -8 °C travertine 83945 ‘
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FIGURE 2. — Temperatures of spring water associated with travertine, in degrees celsius (where range of temperatures ia found at one locality,

both top and bottom values are plotted).
Terrace of travertine about half as large as

Apparent age; years B.P. , travertine 14,670 Mammoth (Yellowstone NP) rests on basalt
that flowed down canyon. (Feth and Hem,
1963)



