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Introduction 

"It flows from the north base of Black Butte, full bodied, and icy cold, 
and after winding northward through beautiful pine forests, swings around 
the north end of Green Ridge through a canyon of great depth and majestic 
grandeur, joining the Deschutes just north of the mouth of Crooked River." 
This description from Oregon Geographic Names by McArthur (1944) can 
only fit the Metolius River and its springs. ---

A visitor standing for the first time at the viewpoint overlooking the 
source of the Metolius cannot help but be astonished at this "instant river" 
and ask himself: "Where does all this water come from?" The purpose of 
this article is to explain the origin of the springs and their relation to the 
surrounding terrain. 

Location and Geographic Setting 

The Metolius Springs are situated in timbered country in the southwest 
corner of Jefferson County about 30 miles northwest of Bend and Redmond 
(Figure 1). The locality is easily reached by several roads that leave U.S. 
Highway 20 between Santiam Pass and Sisters. The shortest route is a paved 
road from a well-marked junction about 10 mi les east of Santiam Pass or 9 
mi les west of Sisters, wh i ch trends northeast for abou t 4 miles to the springs 
and continues northward to a loop road that parallels the Metolius River and 
provides access to the famous fishing resorts and popular recreation area. 

A few years ago Mr. and Mrs. Sam Johnson, owners of the Metolius 
Springs, placed the property in the hands of the U.S. Forest Service for pro
tection and maintenance. The Forest Service has built a parking lot, rustic 
trail, and viewpoint structure from which visitors can see the river begin. 

Inthe vicinity of the springs the Metolius Valley is about 3 miles 
wide and nearly flat. Its elevation is approximately 3000 feet above sea 
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Figure 1. Index map showing location of Metolius Springs and area 
of geologic map shown on pages 48-50. 
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level. Immediately to the south is Black Butte, a symmetrical volcanic 
cone towering more than 3000 feet above the valley floor to a total eleva
tion of 6346 feet. On the east is Green Ridge, a north-trending fault 
scarp which rises 2000 feet above the valley. On the west 10 mi les distant 
are the snow covered volcanic peaks of Mt. Jefferson, Three Fingered Jack, 
and Mt. Washington. 

The Metolius Springs rise from two groups of orifices about 200 yards 
apart at the northern base of Black Butte. The water bubbles out of bouldery 
valley fill at a chilly temperature of 48!)F., and the two flows join within a 
short distance to make up the headwaters of the Metolius River (Figure 2). 
Total flow from the springs consistently measures from 45,000 to 50,000 gal
lons per minute the year around. In its 35-mile course northward and east
ward to the Deschutes River, the Metolius gains an additional 600,000 gal
lons of water per minute from springs and tributary streams that drain the 
east flank of the Cascades. 

Geologic History 

The Metolius Springs are in the transition zone between the High Cas
cades geomorphic province on the west and the High Lava Plains on the east. 

The oldest rocks in the vicinity are exposed in the steep escarpment 
of Green Ridge. They consist of alternating layers of basaltic-andesite and 
breccia and agglomerate typical of shield volcano eruptive centers. These 
eruptive rocks overlie tuffaceous sandstones, ashy diatomite, and pumice 
that resemble rocks of the High Lava Plains to the east. The Green Ridge 
rocks are considered to be of Pliocene age. (See geologic map, p. 48-50.) 

The younger rocks of the Metolius Springs area are part of the High 
Cascades province. They include a variety ofvolcanic and glacio-fluvial 
materials. Taylor (1968) reports evidence that the High Cascades platform 
of coalescing shield volcanoes of andesite and basalt and the majestic peaks 
that rise from itwere formed during the last l~ million years, (i.e., in 
Pleistocene and Holocene time rather than beginning far back in the Plio
cene as had been commonly supposed). If Taylor's interpretation holds true 
for the Metolius area, then the numerous and varied geologic events post
dating the rocks of Green Ridge also occurred during this geologically short 
span of time. 

The important geologic events associated with the Metolius Springs 
began with block faulting on a grand scale. Tensional forces in the earth's 
crust activated movement along north-trending normal faults gradually drop
ping a western block down to form the graben valley of the Metolius, caus
ing Green Ridge, the eastern block, to stand as a horst. Once Green Ridge 
became an obstruction to drainage from west to east, surface water was 
diverted and an ancestral Metolius River began to flow northward. 

The onset of volcanism in the High Cascades may have been coincident 
with this block faulting. The vast outpourings of basalt and andesite that 

43 



Figure 2. Head of Metolius River ot Metolius Springs near northern 
base of Black Butte. Approximotely 50,000 gallons of water per 
minute bubble out of ground (near willows, center of picture) and 
form on instant river. 

built the chain of shield - shaped volcanoes in the High Cascades also 
obscured the western margin of the Metalius volley graben. After tne lava 
fram these shield volcanoes and their satell i te vents hod coolesced to form 
the broad, elevated platform of the High Cascades, some af the crown ing 
peaks began to bu i ld by more violent volcanic eruptions. 

In the High Cascades huge snow fields accumuloted and glaciers ad 
vanced and retreated. Thei r powerful erosive forces spawned extensive 
debris for the streams to corry eastward and spread on the floor of the Me tol 
ius River volley. 

By the time fault movement ceased and the Green Ridge escarpment 
reached its max imum height, volcanism was again triggered, this t ime in 
the Metolius Spring area along a fault within the graben. How long the 
eruptions continued we do not know but at the ir close Block Butte had 
attained its majestic stature (Figure 3) . The rocks that make up Block Bulte 
ore typical of the High Cascades. They are light to dark gray, fine to 
medium grained, somewhat inflated, and of basaltic andesite composition. 
Ou tcrops of this blocky lava on the flanks are mixed with breccia zones and 
show that the cone was built from slugg ish flows erupted from a central vent. 
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Figure 3. Block Butte volcano viewed from Ind ian Ford Creek area 
about 7 miles to the southeast. This symmetrical, crater less lava 
cone rises 3000 feet above the brood olluviated valley. 

Taylor (personal communicat ion) reports an age of 500,000 years for the 
Block Butte lava cone from K-Ar doting of i ts rocks. It hardly seems th is 
old; no effects of glaciation can be seen and very little erosion; only shallow 
rav ines scar its relatively smooth slopes. 

Black Butte, by straddling the Metol ius Volley and lopp ing onto the 
southern shoulder of Green Ridge, dommed the dra inages and divided the 
volley into a northern port in wh ich the Metol ius River is now flow ing and 
a southern pork which contoins Block Buite Swamp, Gloze Meadow, and the 
meandering Indian Ford Creek, wh ich flows east, then south toward Sisters 
(see map). The Block Butte Swamp and Gloze Meadow area were probobly 
once shallow lake5 and they still oct as sumps for the streams and subterra 
nean drainages from the Cascade flanks southwest of Black Butte. U. S. 
Highway 20 affords a view of these beautiful upland meadow areas as it 
skirts the southwest flank of Block Butte. 

After Block Butte was built, the High Cascade volcanoes continued to 
grow to their imposing heights. There were also sporadic eruptions from 
many small vents and cinder cones. Some of the more fluid lavas from Inese 
smaller erupt ions reached the volley floor and one flow, now covered with 
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debris, lops on the western flank of Btack Butte. Eruptions such as these have 
cont inued until very recent geo logic time . One flow of stork block lava in 
the McKenzie Pass area not for to the west is only 1500 years old. 

The lost extensive glaciers of the High Cascades (late Wiscons in) 
were active unt il about 10,000 years ago. long lateral moraines show 
the paths of the massive tongues of flowing ice which nosed toward the va l
ley from the west. Hummocky piles of debr is show where they stopped . On 
the mop three of their glacial troughs are shown by the mora ines they left. 
Suttle lake occupies one of these. Glacial meltwaters continued to con
tribute large volumes of sands and gravels to the volley floor. This material, 
together with ash and cinders from the most recent explosive volcanic vents, 
provides the final cover which smoo ths the valley floor, lops onto the flanks 
of Black Butte, and covers all but the most recent la va flows in the McKen
zie Pass area (Figure 4). 

We come then to the present day--Black Butte astride a structural 
valley filled with tens of feet of glacial outwash , thin lobes of lava, and 
stream sediment. 

Figure 4. Blanket of glacial outwash, cinders, and scoria between 
Block Butte and the High Cascades acts as sponge for snow and 
rain waters which percolate eastward into the Metolius River 
basin. Outcrop is about 3 miles west of Black Butte. 
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Figure 5. Black Butte viewed from the southwest at 0 distance 
of about 4 miles. The meadow area at the bose, called Block 
Butte Swamp , is a sump for aainage northeastward from the 
High Cascades. 

Origin of Metolius Springs 

The origin of Metolius Springs may best be understood by looking at 
the geologic mop (p. 48-50) and pretend ing momentarily that Black Butte 
is not there. Visual ize the remaining geolog ic and topographic features. 
This gives a fairly accurate picture of the way the area looked pr ior to the 
formation of Black Butte. 

With Black Butte gone, the Metolius Springs do not exist. Instead the 
headwaters of the Metolius River extend to Black Butte Swamp or even far
ther south and west. Here, water from rain and melting snow in the Hi gh 
Cascades enters the valley in the form of smoll streams and as subterranean 
seepage through glacial outwash and porous zones of lava. Since draina ge 
eastward is prevented by the southern extension of the Green Ridge escarp
ment, the upper Metolius River waters are channeled northward along the 
bose of Green Ridge. 

Now restore Black Butt.e to the present scene and it is opfXlrent that 
Block Butte covers the ancestral course of the Metolius River. The water 

47 



SCALE L F3 J F3 F3 0 
2 3 4 MILES 

! 

GEOLOGIC MAP OF METOLIUS SPRINGS AND VICINITY, OREGON 



• c • 
~ 
o 
J: 

• c • u 
o -." • 
0. 

• c • u 
o 

0. 

MA P EXPLANAT ION 

001 
Alluvium, includes glac iol outwash,oir- fol1 
ash and cinders , and fluviatile sed iment. 

Rocks of Block Butte - gray, coarse to med -
Q bo ium grained, o li vine basalt ic andes ite flows 

of"!d brecc ias. 

Obb 

OT9r 

High Cascades basalt and andesite flows, 
brecc io, and cinders; mostly covered with 
a veneer of glac ial drift . Dotted pattern 
marks d ist inctive lateral and terminal mor 
a ines of lost extensive glaciation . 
Qce - c inder cones and vents 

Rocks of G reen Ridge - thin to th ick flows 
of basalt ic andes ite and brecc ia layers typ
ica l of shield volcano erupt ive centers. 
Also minor tuffaceous sandstone, ashy d ia 
tomite, and ai r- fa ll pumice; probably cor
re lates wi th the Dalles (Deschu tes) 
Formation. 

----
Contact, clashed where approximately 
located. 

-
u/ 

_/ 0 

Fou I t - dashed where j nferred. 
U - UPi D - down 

50 



' ... ' _. "_ ..... Ih .......... 0 , ' ___ P"<C1o ... __ d ~ 
". __ ,. "',. 0"" ..... 1. of "'" .... ,on! .......... 1 _,. "'. "'_ 
0"; ..... ' .. ... i. 0',. ........ po'"' 1"" .... 1h .III",,~ '"''' , i .•. , 0' 
_O' i",l~ i .... . 

, .. , ' .. , .. S-....... "' .. 1_"'"' .. I •. Th. ",II.,. fill 01 ~, I ", ;, i,,, , ...... _'m, Ih. __ " _ .. "O<~ ...... """ O<~ ... 
..... .. '.""i .... f ... ,.. _ ... " ... 'i .. &_ "'" ...... ro. ""i""", .. .., 
...... _""' .. , (I" .... ~ , ... i ..... " "' ...... ,.,~ .,-""" -.' 
JW ... ".." ... "'" • • " _Ii ... s,.,,,,,. Th ... 11 .. ,i.., bo.'" ",", ;, 
.. ~.O<" ... ,_ipo """' ....... l.Mpo , ... _ .... _ " , '",d .. 
,.. _ ....... 'M """'" "",, ,_,"" II,.i, " ... ,,"' 11_ . _ . ... to< 

, .. ".,. 110,< '", .. s.-. .. _ ......... , ....... ' .... ' Th,. '''_ '. 
, ....... by 'noli .. """ V"" "',do .. , ...... <,,,",""'. ""' .. "''' Ih", 
_" po" Ii" ... . " ~,,,,, , ,, .... '" ~.'_,.n '''''''_ .......... Io...;r ..... .... 
.... _ ' . ..... _ , ...... M ... be , ........ " .... ' ..... 0'''';' 
"'_" ,. ,.11 ,,,. .... "", 01 .... "'",""' s,.i .... w . ..... .... i",,_ 
oil ... _ ,.., .. , .,,11 •• ... oy 01 w!, i" "'. """" """i. Ih. _ .... , 
W • .,. ",,,,o bly _. 01 ,.. __ , ..... "'. 01 """" ... ,'"" ..... 1 
odj .. t.,."" ...... ... 1 .. ,. .. ~ Ih ... II., """ "' .. " t ' ... , ..... .,.,_ 
' ......... , .. ....,i .. 01 .... _1, " i_ ..... """ .... or ,10<, "~" "'" 
... ",I .. ", .. , o .. '."i .... 0"; ""''''''' ... 00'.., tho, "'"'" 1<>- .... ,.. p<_ 
... ' :' po, 

10 1" • • , •• 

M<J\, ..... , L. ~ .. '912. 0. __ ,..i, ""_' l'oIo<'" """ """, 
"" ''''''''. 0._. :hO .. , , ... 

... ,", .... 0 , I .. 1m, l . .. """" '" ... lJoi," s." ." u.s . c..'. 
~ .. """'S-I, ""'"' ~!1, 

10,1<>-, I , "" , ~, t.< ... tvol ... i,.. boo!w ... r.. .. o; ...... d -'"""'" 
Noolh S,,,",, 0. ...... Co.", .. toow<, 0,. "., • . 11, "". 1, 
.,11'_"1 , 

1.,1 .. , I , " .. 'I'0Il. b.-i ... 01..,. , So"';'~ 0"; ",<.".1. "'~ HI",_ 
"" ' , 0.....,. '" ~"""" Coo ... "". v.,.i ......... H. M. Do " , 
Ed ., 0.....,0;;' . G", ' . MO o. ' ...... . ..... R p, l_:I3, 

w.n •. f, G .,."; '0<'. O. l.. '%1. G",'ooI' ... p 01 0._ ~." 01 
'M '1'" _i..-_, U.'. G .... , ...... , Mop ''''IS, 

Willi .... _ " , ' 9". v.I"" ..... oJ ,.. Ilw., S'd ... , .. ,,,", U"., 
""III, ""' .. i.Gool , 1<",.,71 •• , 37-30, 1'1'''' .... _.1, ' 9:S1, GooI .. " _ of "' ..... __ ".", 0._, 
.".,. ' '''''''''''''"''''' _","" ... p of ... , . ,"", "'-' i .. of .. , 
HI", co.<o .... """'"" ' .. , 0. ..... 0 ... . Goo'- Mi • . ' ...... . 

. . 



AN UNUSUAL GOLD OCCURRENCE FROM DOUG LAS COUNTY 

Rona ld C. Bortley 
Comu lting Geologist, Ashland, O regon 

Sometime during the 1930's, a small amount of gold was recovered from an 
unu sual geolog ic habitat near the town of Canyonville in Douglas County, 
Oregon. 

This gold is i n the form of w ire-li ke nugge ts which ronge from about 
0.3 to 1.0 inch in length and average about 0.1 inch in th ic kness.* It is 
s li gh t ly lighter in color than most gold, probably because of alloyed silver. 
Its shope and common ly striated surfaces suggest i t formed in associat ion 
with a fibrous mineral, proba bly amphi bo le asbestos. 

... 

0 .. _, The gold was discovered 
-L .. -~ '" J in a near -surface "pocket" at 

, -----; ( the Gold Ridge mine, wh ich is 
j ~----\l located in the SW~Sec.5,T3IS, 
" 0 0 U G ./I 5 " R5W. On a recen t vis it to the ._-

t' r-l~ property th'e specific locat ion -- 'A cou ld not be determi ned, since 
\wi'·'~I~ .'''..~ O li 'J .......... j ' hi li ( S)~"".0 I t ere are severo sma open 

t,. J / ~ y . ...- I pits and trenches. 
U R R T'; ~ . 'm dim,n. r'" The mine excava ti ons are 

r- JOSEPHI E I J .. C K SON in a narrow belt of sheared ser -
c:~ . .... .... ",,{ ,1 

, , ,, .. -
, .... , ,,_ .,' I 
< -. ~':;:', \. '~ . ' 

- --..L _, __ ~ _ _ L-1 

pentinite which apparen t ly has 

intruded along a major fault 
zone separa ting the J urassic 
Galice and Dathan Format ions. '-____ ', .. c· _____ ---"'n· --" Several narrow veinlets of 
amph ibo le a sbestos were noted, 
and also some talc and minor 
amounts of chalcopyr ite, Vein 

Index map of Canyonv ill e area show 
ing loca tion of gold occurrence 

quartz, wh ich is so commonly assoc iated 
la ck ing. 

with gold deposits was notably 

It is interest ing to nate that th is old gold mine is one of ot leost 11 
which are located along 0 very narrow structurally contro ll ed zone extend 
ing southwest from Canyonville to Si lver Butte. This zone is a northeast 
extens ion of the Almeda - Silver Pea k trend, but exh ibits a somewha t differ 
en t type o f mineralization, Al though there are no ather known occurrences 
of wire-like gold along the zone northeast of Sil ver Bulle, a similar deposit 
has been reported a few miles sou thwest of Sil ver Butte and another on Tuller 
Creek west of Glendale. 

* Specimens examined were made avai10ble to the writer by Elton Bo llenbo ugh . 
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Above: Wire - like gold nuggets from the Gold Ridge mine . 
Enlarged; dime for compar ison . 

Below: Typ ical gold spec imen . Note rough grooved surface . 
Enlorged 3X. 

(Photographs by W . 8. Purdom , Southern O regon Col lege) 
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SAMUEL H. WILLISTON 

Samuel Hathaway Williston, retired Sun Oil Company executive and presi
dent of the American Quicksilver Institute, is dead at the age of 72. Mr. 
Williston was well known in mining circles throughout the west for his 
activities in quicksilver. Williston was instrumental in expanding Sun Oil 
Company's interest in mining by establishing Cordero Mining Company, 
which eventually became the second largest mercury producer in the United 
States. The famed Horse Heaven mine in Jefferson County operated by Cor
dero produced a total of 17,000 flasks of quicksilver before the mine was 
shut down in 1958. Just south of the Oregon line in Nevada, the Cordero 
mine was the principal quicksilver producer in that state for many years. 

Williston, as a geophysicist employed by Sun Oil, perfected a well
surveying device employing gyroscopic principles which is still the most
used well surveying instrument of its kind and was the basis for founding the 
Sperry-Sun Well Surveying Company. In later years Williston developed 
many other products, including an automatic elevation computing dJvice 
which could be towed behind a car or truck and which gave instant read
ings. Another invention made it possible to detect remanent magnetism in 
drill cores. This discovery was a spin-off from an earlier device which had 
been developed to determine the orientation of drill cores by means of north
south magnetism induced in the rock at the time it was cored. A few years 
ago Williston perfected a mercury "sniffer" which contained an ultra
sensitive mercury detection device. The "sniffer," when transported across 
the countryside, could easily pick up slight changes in the mercury content 
of the surrounding air; these anomalies can be useful in the delineation of 
ore bodies with which mercury is often associated. 

Sam Williston lived in Oregon during World War II. In addition to 
numerous other commitments, such as membership on national mineral advi
sory boards, he found time to serve on the Governing Board of the Depart
ment of Geology and Mineral Industries from 1943 to 1947. 

Upon his retirement Williston devoted his efforts to research involv
ing mercury in industrial applications and its impact upon the environment. 

* * * * * 

ASSAY AND SPECTROGRAPH PRICE SCHEDULE REVISED 

The Department's assay and spectrograph prices, established as of July 1, 
1971, have been changed to the benefit of those submitting samples. Up
to-date equipment recently installed in the Department's Portland laboratory 
makes it possible to process a number of the ores at a lower cost. The 
revised I ist of prices is avai lable from the Department by writing to 1069 
State Office Building, Portland, Oregon 97201. The list will also be pub
lished in a forthcoming issue of The ORE BIN. 

* * * * * 
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