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GO WES'l'EUN O UEMfS'l' AND i\fE'l'AI,LUl1orS'l'. 

TIlE l\[J NEh l\ L ,VATERS OF S'J'EAl\IBOAT SPRING S ,' OOLO. 

'V ~lli s n. Lowth cr Hud Robcr t R. Kno wl cs, Bouldcr, 0010. 

S teilmboat S pl'iu gs is loca ted in Routt Corll1 ty, 0 010. , 2H mill's 
northw cst of D Cln' cl', Oil th e l\Iofl'nt Hoad , of \yh ich it is th e pl' ese n t 
term inll s . 

Th e sprin gs a r e loea t cd withilJ a rad ius of three-qna r te l's of 
n mil c a l) out t il e town. Th er c al' c p Cl'ha[l ::> ] SO or these s prin gs, 
val ·.\rin g in s ize alld fl ow wi t h a l'Hn gc ill t empcratul'c hom 40 ll e
g l' ces F. (010;3 d eg l'ccs F_ Th e mnj orit,y of the s pl'in g's li e w est ill HI 

s on lit of t il e tOWll. Som e of t hese a rc loent cd 011 t he hill s id es, \\'hil ~ 

som e li e along th e bank of th e J3 e;n' Ri\· c r. 
TIl e locati oll of til e 12 s prill gs SH lllpl cd by liS w ill be f uullll 

Oil th e a ccolllpallyin g map, wit h th e exception of No . 11, w hi ch is 

locat ed a bout se vcn mi les n orth and west of th e to \I'll . 
S prin gs N os . ] , 2 ;l nd 3 Hre s itu ated a long t il e riv c l' bank, ah ollL 

150 f eet cas t· of th e co unt y brid ge. 'l'h ey al' e within a radius of 30 
fe et f r om ea ch ot her and lIl'e eas ily r ea ch ed . 

N os . 4, S and 12 arc s itua te ll in t he l':li lroad c ut just son t h oj' 
1,2 and 3. "\11 three al'e \r ith in H rnll iw; of 20 f ce t o r ea c h oL li c l' , 
and nrc also ea s il y l' ea ch ed. 

Nos . G and '7 arc s ituat cd aboll t on e-h nlf milc JrOlll t he eonnty 
bl'iel ge a ll cl so nth of th e to\\,Il , abo\'e th e so-ca ll ed " S ul phlll' Can." 
T h ese sprin gs arc fifty- t wo in c hes apilr t . 

No. 8 is s i t ll il ted a long th e no r th ba nk of th e B ea r R i\, el' allll 
Hb ou t t hrcc hlln d l'erl f Cl' t w cs t of th c cOlln ty bl'idg·c. 

~o . !.J is s itll a tcd ab out 200· f ee t n orl h 01' N o. 8, whil e N o. 10 is 
ab on t ] 00 fc c t enst uf No.9. No . 11 ( th e Hot S prin g) is alJont 
scven llIiles n o r t h an d \r cst of S t c;llnb oat. This spl'in g l1la y bc 
r ea ched by n ,,-a go ll l' Uild , ,,-ith th e cXl:e pti oll of t he las t half mi le. 

w hi ch is travcled by t rai l. 

Our sa mpl es cons isted of' fO llr lit e l's of water (cont;li necl ill t\\'() 

2-1i t. e r bottl es) from' each spr ing . 'l'h ese samples wcre takcn at av c l' 
a g e cl ept hs fr om t he s prin gs by t he aid of a n ew ti n d ip per nnd fU ll 

lI el, \\'hi eh toge th cr with lh e hoW es, \\' c r c ea l' ef ull y clea ned an d 
l'insed with th e wate r of t h e s pr in g t o be sampl ed. The bottirs 
wer e : topper ecl with gla ss s t opp el's "'hi clt w e re k ept ti gh tly ill 
pla ce wit h tape, seal ecl wit h paralTill e, pa ck ed wilh strH w in H 
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\rOOdI'll cl'ate, 12 to Olle crate, and the covel' tightly sr;rewed Oll. 

The ('rates were shipped by express directly to Bouldr, Colo., and 
t;i1z(,11 direct to t.he chemieal lnboratory of the University of Colo
rado. The s<llllplcs remained here until analyzed. They were kept 
ill a eool clnl'k locker and touched only by t.he analyzing- chemists. 

The ;l1ln l~'sis was beg'un Feb. 8, 1000, and completed May 28, 
] !IO!I. 

111 tnking' data for the fio\\' of the sprillgs we nsed a hook gage, 

!lwde h." a st iek graduated to lenths of inches, and n wire. An iron 
Iriel' wit h an orifice four inches wide nlHl ilvC inches deep wns nsed. 

The wier \\'as first leveled up, the wa tel' then dammed and 
(';llIset! to lInw through the orifice. rl'he zero reading- was taken 

\l'Itt'll water iil'st fiowed over the knife eclge, and the final reading 
t;l\;ell when it had reached its maximnm head. In each case three 
j'(';Hling's wel'(~ taken and the mean of these taken fur the head OJI 

I hl' \\' ieI'. 

The methods of analysis llsed are those giyen in "Mineral 

\\';ltel's of the 'United States" Bnlletin 1\0. 91, 13m'call of Chemistry, 

t:. S. Dept.. of J\gricnltnre. 

'I'hl~ complete dCSCl'iptioll of t.he nnalysis is not glyen ll1 this 
llit'sis, hut only all outline. 

,-\ litel' of wator wns evaporated to dryness in platinum, with 
;111 Ot'('ilsiol1nl addition of small amOllllis of hydl'o-ehlorie acid. 
,\ftel' evaporation, the contents werc (hied at 120 degrecs V'. and the 

silit'a determined ill the wmal manner. 'The filtrate from the siliea 
\\'1IS dillltCL1 to 100 c.e. lind aliqllot parts llscd IlS follows: 

200 e.c. fo)' the detel'lIlinatiton of iroll and allll11inum, calcium 
illHI In;l!,,:'llcsilllll: 200 c.e. for iron (this was titl'ntec1 with potassium 
1)(>I'IIl<lnganate) : 200 c.e.' for the determination of']\fn; 200 c.e. for 
slJiphlll'ie ncia, potassium, sodium flllC! lithinm. (The method for 
detel'lIIining' Jithi1l111 is that givc]] by Oooch, in which the eOlll
hint,d (·hlol'idcs (Na, K, I.Ji) (!l'l' trented with amyl aloohol. The re-

111:1 i 11 i 11 g' 200 c.c. were 1lSell for the c1etcrll1inn tion of phosphorio 
;I('id, 

Fur the determination of barium anel strontium, 200 c.e. of 
,ra t ('I' were tn ken . 

. Fol' cldLlI'in, 100 C.c. of wnter were laken. 

or the twelve l'pringl' analyzed, lithi{l111 was found in four, 
lIaJllely, No~. i1, G; 8 and 12. The analysis of fifty-five different min-
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eral watel'S from all pm'ls of the U. S. are given in Bulletin No. Ul, 
and five of these show 11S llJlleh lithium as spring' No.3 (5.28 parts). 
XUlllber 12 is a dose second with 4.15 parts pel' million. 8I11a11cl', 
~'et very appreciable amOllnts were found in Nos. 6 all(l 8. 

The analysis shows how widely the composition variei'\. :Most 
of the springs contain lar!5e amonnts of ehlorin and still larger of 
sodium. Snlphurie acid is contained in large amounts in all except 
two. 

The most interesting and remarkable features are found in the 
analysis of Springs No. 6 and 7. They are but 52 inches apart. ']'hc 
temperature of No.6 is 71.3 degrecs 1"., while that of No.7 is 41.:) 
clegrees I". The former, being at a greater temperature, eal'l'ies 
more substance in solution. 'rhe analysis will show how wielely the 
eomposition varies. 

Another interesting feature is shown in Nos. '1, 5 and 12. 
Spring No. 4 contains only one part of chlorin, while 5 and 12 
contain over 1400. 

The Ilot Spl'ing, No. II, has the smallest composition of salts. 
The water tastcs practically pure. It contains larger nmollll!:i; of 
silica and iron than the others, but the other constit.uents an 
smaller in proportion, especially in sulphUl'ic acid and magncsium. 

A 1110re detailetl descriptiton of each spring is given below, the 
analyses being given in the tables: 

Spring No.1. 

Timc' of day, 2 :00 p. ll1. 

S.ize of sprillg mouth, 36 x 
40 x 4 inches. 

Colo]', slightly milky. 

11,rd]'ogen slll ph ide gas g'1 yen 
ofl', blaeh:cning' JenL1 acetate pa
JJCI·. 

TClIIpe!'atul't!, 7:3.G degrt!cs 1<'. 

Head oyel'Wier, .25 inches. 

Bubbling extensive. 

Flow, 87.3 gallolls pel' hour. 

Spring No.2. 

Da te, ], 31, IUOn. 
'J'ime of clay, 3 :30 p. m. 

Size of spring mouth, 10 
inc·hes 1Il diameter, and 2 
inehes deep. 

Colo!', black when in spI'ing; 
cleal' when out of sprillg. 

ITydl'ogell suJphide gas givell 
off in bubbles, blackening lead 
aeetate paper. 

'rt'lil pe!'a ture, G8 degret's Ii'. 
Plow vcry small, making it 

illlJlossible to take head. 
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Spring No.3. 
Dnte, 1, 31, 1909. 
Time of day, 2;45 p. m. 
Size of spring mouth, 2,1 x 

J2 x ~ inches deep. 
Color, cleal', with a yellow 

slllphm' deposit on the bottom. 
Vcry strong hydrogen sul-

phide :.ins given ofr. 
'I'eillperatlll'e, 78.5 degrees F. 
I klld O\'CI' wier, .81 inches. 
Flow, ·IS:3)l gallons per houl'. 

Spring' No.4.' 

Date, 1, 31, Ul09. 
Till\(' of c1ny, ,1 :55 p. 11l. 

Size of spring month, flow 
[rolll crevice is limestone 1'01'-

Jllat ion. 
Color, deal' with pink and 

yellow deposit in crevice on 

stOlle. 
Gas, hydrogen sulphide, but 

lIot vcry st.rong. 
Temperature, 73 degrees F. 
J lead over wier, .'10 inches. 
Flow, 2.J.2 gallons per hour. 
Located in the railroad cut. 

Spring' No.5. 

Dat(" 1, aI, 1~)09. 
Time' of clay. <1 :05 p. m. 
Size of spring' mouth, flow 

frolll ('rc~vice in limestone 1'01'-

1IlHtioll. 
Color, elenr, with a pink a]1(1 

yellow sulphm deposit in the 

(·},('VI('.e. 
(: as, h.nlrogen suI phide, col-

orlllg lead acetate paper. 

l,arg(' qWllltities. 
T('I;l})(~rHt\ll'C, ,3 degrees F. 

Head over wier. 
Flow, could not get flow data 

hecause of position of crevice. 
Spring loeatecl in the railroad 

ent. 

Spring No.6. 

Time of clay, 9 :30 a. m. 
Size of spring ll10uth, 12 x 

1G x 7 inches. 
Color, dirty. 
Quantities of hydrogen sul-

phide gas, which bllbbles up. 
Temperature, 71.3 degrees F. 
Head over wier, .9G inches. 
Flow, Gll.G gallons per hour. 

Spring No.7. 

Date, 2, 1, 1909. 
Time of day, 10 :30 a. lll. 

Size of spring mouth, 12 
inches in diameter aJ)(l 2 inches 

deep. 
Color, dark. 
/L' ell11)craturc, 41.5 degrees F. 
Uead over wier, water seeps 

into ground and very little 

flow. 
Flow, }\o. 7 is 52 inches from 

1\0. G. 

Spring No.8. 

Date, 2, 1, 1909. 
Time of day, 2 :00 p. m. 
Size of sprin g mOllth, series 

of small springs. 
Color, clear, with snlphur de-

posit,hyclrogen sulphide gas. 
'L'el1l pera tUl'e, 48 degrees F. 
Head over wier, 2.05 inehes. 
Flow, 2106.6 gallons per 

110\11'. 
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Spring No, 9, 

Date, 2, I, I!109, 

Tilllc of (Jay, :1 :00 p, lll, 

Sizc of spring mouth, 
sWillnpy arca of ahout 50 fcct 
in diameter, 

Color, clear with yegetable 
matter in the spring, 

Temperatlll'(\ fi2 degTees F, 
I1yc1rogen snlphide gas eyolyed, 

HeacJ O\'el' \\']('1', flow too 
gnat for OlI!' ealelllatioll, 

Plow, SlIl'l'Ollllcl ing gronnd 
loose and ulIdel'mined, 

Spring' No, 10, 

Date, 2, I, 190D, 

Time of day, :) :20 p. 111. 

8izc of SPl'illg' lJlouth, o\'aJ, 
() x 9 x n'G fl'eL 

CoIOJ" cleal' \rilh \'('getalde 
lllaitcl' floating ill it. 

(;;IS, hydl'Og'('1l slliphidc, hut. 
not ill HS gTl'ilt !jllHlltities ;]s ill 
SOll](' of the o(hel's, 

'J\'llljJel':lll1l'l', ()1 deg]'C'es F. 

I1l'acl 0\'(']' Wil'I', c'olild not g'P( 
tIm", Spring' loc'idcc1 JOn fl'(,t 
from No, 9. 

:[<'1 ow, .',""" 

Spring No, 11, 

Hot Sp]'ing IS seven miit',; 

fI'om t01l'n of Steillilhoilt 
SpI'ings, This spring ,vas di

"ided illto two scparate P:l]'t::;: 
Part. A.-Neal' the cl'eek-hed: 

walel' C':lllle lhl'Ollg'l! a ('n'\'J('(' 
ill the solid rock. 'I'Cllljlt'I':I
t1l1'e l,tD clegrees 1", [[e:lll 
0\'('1' wiel' 1.15 ill(~hes, 

Part n.-PifLy feet: up Oil th.~ 
()pposil(~ :;;ille of l'l'f'ek lip t ht, 
hil!. 'J'his issl1f'cl frOlil a cr!'\', 

iee ill a grallite fOl'lllatioll alld 

rail dO\\,11 tllU.hill to tIle creek, 
TplJlperatllre, 1,tS degrec's 1;', 
1 [l'ad .011 \\'i(~]'. 1,D inehl's, The 

,ra tel' ill hot It pads \\'as pcr
f,'d)y ('leal'. COlllhined tlo\\' 

:'!'i()(j gaJtolls pCI' hOlll'. 

Spring No, 12, 

I)" t c, :.?, :l, BOD. 
Time of day, 10 ::lO il. lll, 

Si;.:eoi' spJ'ill,g' 11l011th. el'l'\'il'e, 
'i fl'l'/. to right of 1\0, G, 1:2 feet ' 
10 left of ~o, ok 

('0)01', deal', III 11 limestone 
fonlla !ioll, 

(; ;IS, h.n1l'ogell suI pltide gl \'ell 
o()' with a J'llmhlillg S()ll llrl , 

T,'l1l pel'a lu1'o, 7:3 dogroes F, 
]Tead O\'(:!' wie!', eOllld 110t get 

lIo\\,. 
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T ABLE OF ANALYSES. RESULTS EXPRESSED IN PARTS 
PER MILLION. 

Spring No. 1 2 :3 4 . 5 I 6 
I 

7 I 8 \ 9 I 10 I 11 I 12 I I 

----

\ 

Si02 20. 17.8 24.9 17.1 21.6 24.7 13. 18.4 16.1 14. 92.4 24.9 

Fo Tr. No 8.13 Tr. No 4. 16.26 2.62 Tr. Tr. 12.2 8.13 

Al 1.9 Tr. No 12.0 No No No No 4.60 3.5 No No 

C" 27.25 4. 176.1 94.5 18.9 95.91 74.93 141.5 113. 1.S3.5 109.12 231.3 
, 

Mn 1.5.94 7.97 4. No No 2.90 10.78 4.84 5. 5.6 Tr. 4. 

Mg" 71.30 53.7 36.6 17.38 43.2 63.2 21.71 33.08 39.4 30.8 4.58 34.9 

SO. 657.9 275. 625. 563.4 551.5 486.55 60S. 595 . .5 74.3 331. 62.8 618. 

K 1'+9.83 127.25 119.2 116.01 125.66 92.62 41.98 91.84 76.55 47 . .52 16.72 125.7 

Na 1886.6 2087.0 2164.4 2222.12 2134.8 1759.2 284.5 1650.25 1134.3 1442.29 174.4 2130.3 

Li No No 5.28 No No 1.84 No 1.84 No No No 4.15 

Ba ' 8.8 14.40 7.6 12.52 29.4 8.23 No ' No Tr. Tr. 14.2 6.48 

Sr No 
\ No 

No No No No No No No No No No 

Cl 1.+45.0 1054.0 I 1459.5 1.0 1448. 1132,3 189. 1017. 810. 761. 393.0 1420. 

~~ 


