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Abstract

The Swan Lake~Yonna Valleys area consists of two intermountain valleys
with their subordinéte side valleys, adjoining slopes, and mountainous
boundary ridges. In all, the area covered is about 256 square miles, but
the essential agricultural sections are restricted tg'yhe-floors of Swan
Lake and Yonna valleys with their respective subsiaiary extensions of
Pine Flats and Alkali Lake flats, a valley-floor area totaling about %0
square miles.

The floors of Swan Lake Valley and Yonna Valley lie at an altitude of
about 14,200 feet, but the mountainous boundary ridges rise generally to
6,000 feet. Yonna Valley is largely drained to Lost River by Buck Creek,'
but also in part to Alkali Lake. Swan Lake Valley and Pine Flats have g
only internal drainage. The Swan Lake Valley floor is the top of a deep
alluvial fill, while Yonna Valley floor is mainly an erosional surface
sloping ﬂo lines of through drainage. |

Precipitation is about 1l inches annually on the valley floors, but
must be much more, possibly 18 to 2L inches, on the higher parts of the
drainage basins. The growing season is short and killing frosts do
occur in late spring and early fall. -

The rock units forming the bedrock structure of the area are consol-
idated or semiconsolidated rocks of Tertiary age and are largely of
volcanic-flow and volcanic-sedimentary origin. They consist of three main
elements: a lower lava-rock unit, a sedimentary and volcanic-sedimentary
unit, and an upper lava-rock unit. The unconsolidated deposits are the
older alluvium of Quaternary (and in part of late-Tertiary) age and the
younger alluvium of Quaternary age. The bedrock is faulted and deformed,
particularly so along a northwest-southeast set of fault lines that have
given a remarkable linearity to the topography.

Unpublished records
subject to revision



Ground water occurs below a regional water table that slopes sou'!;h-
ward to the level of the Lost River. The upper lava rocks and the lowsr
lava rocks contain the principal permeable zones that occur beneath '
the area. Breccia and other porous zones in those rocks in places yield
water<to wells at a rate as large as 3,000 gallons per minute with but

1 or 2 feet of drawdown. The economical construction of irrigation

those rocks may be tapped at shallow depth below the level of the

|

r
water table. |

wells réquires the determination of the beT; possible location at which

The ground water in general. is relatiﬁely low in dissolved mineral
matter and is but slightly to mederately hard and would be considered
chemically satisfactory for most uses. |

Ii’i‘igation is the principal use of the ground water in. the area
north of fhe Horsefly Irrigation District. There 35 wells supplie&
about 6:600 gcre-feet of water to about 3,800 a;:res. of land in 1950.
Water-level records obtained since 1948 and approximations of the
probable a;znual recharge from precipitatio , indicate that the present
withdrawals are considerably less than the jannual increment of the
ground-water recharge. Rough estimates icate that an increase in
withdrawals of as much as 100 percent or more can take. place before
ground-water levels, by a persistent ]pweri,ng, will begin to indicate
that the annual replenishment is being excdeded.

Unpublished records
subject to revision



INTRODUCTION -

" Location and extent of area

The Swan Lake-Yonna Valleys area of Klamath Couniy, Oregon, ie located
"in the south-central part of the etate where it adjoins Klamath Lake Valley
east of the city of Klamath Falls (see pls. 1 and 3). The two valleys are
subparallel and roughiy rectangular in shape with a high north-eouth ridgé
separating Swan Lake Valley from Yonna Valley on the east. Within, or
adda.cent to these larger valleys are the smaller Meadow Lake Valley, Pine
: Flat Alkali Lake Flat and Poe Valley (pl. 1) The first three of these
small valleys are treated herein, but Poe Va.lley lies south of the area
covered in this study Though Pine Fla‘b :Ls separated by a low topographie
divide, it is treated herein as part of Yonna Valley. As the adjacent
mountain ridges and slope_s.pla.y a vital partl or; the over-all water re-
sources situation, this report. also deséribes"ﬁhe geoiogic fabric and
hyé:_rologic characteristic of those features.

The total drainage area of the two;basins ‘is approximately 256
square miles and lies within Townships 36 to 38 South, Ranges 8 to 11
East of the Willamette Base and Meridian. Lost' River, which flows from
east to west across the region is the pzféncipal stream, and is the south-

ern boundary of the area studied.

Unpublished records
subject to revision
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The valleys are easily accessible via the Klamath Falls-Lakeview Highway
state route No. 66, and the Oregon, Californii, and Eastern Railway (see pl.
1). Olene, D31ry, and Bonanza are the princi sal commnities within the area.
Bonanza, with a population of 1lhl, was the largest incorporated.town in 19k0.
Klamath Falls, with a population of 16 093, es just outside the west

undary of the area. It is the chief’comner ial center of the district .
tand also the county seat of Klamath Gounty. e Yonna store, formerly -
a postoffice, is shc'n as Yonna.on plate 1 to locate the 1bather station.
The vtlley lands of the region are used as p ture lands or are dry farmed
except where irrigation water is available. The Horsefly Irrigation District
supplies river'watér to ab6u£ 7,500 acres éf nd in lower Yonna Valley, the
Pine Flat extension of Swan Lake Valley, and oe Valley near the Lost River
(see pl. 1). :

Unpublished records
subject to revision
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Purpose and scope of the investigation

" The investigation upon which this report is based was made for the
purpose of collecting the pertinent data on the nature and occurrence of
ground water withir; and adjacent to Swan Lake and Yonna Valleys. With the
beginning of development of irrigation wells in Yonna Valley, a study of
the area became necessary in order to lay the basis for ultimate determin-
ation of the maximum safe yield and for the economical development of
the ground—wéter supply.

The study was started in cooperation with the office of the State
Engineer in the spring of 1948. The well canvass was begun and the
geologic structure was partially mapped by F. D. Trauger during that year.
The differentiation of the rock units, the mapping of their boundaries,
further delineation of the structure, and completion of the well canvass
were accomplished by the senior author during October and November 1949,
and preparation of the report was started during the early part of 1950.
After the senior author left the Geological Survey, the sections on
structure, occurrence of the ground water, and chemical quality of

the water were written and the report was completed by the junior author.

Unpublished records
subject to revision



Although the drainage area of the two basins totals approximately .
256 square miles, about 310 square miles was included on the maps (pls. 1
and 2) in order better to show the rock relapions that govern the position
and the nature of the aqnife_rs. In general, the geclogic mapping was of
a reconnaissance nature, pé.;'ticularly in the high timber levels in the N
north part of the area. In the valley floors, and wherever else good
Tock exposures were fotmd‘,‘ more detailed study was made. Almost all
of the irrigation wells, completed or in process of being drilled at
‘the time of the investigation, were visited and thei;' water levels
measured. Logs were obtained for most of the irrigation wells and water
samples’ taken wheréver possible. A rumber of representative domestic |
wells: and springs were also included within the well canvass. Conpréhén—
sive chemical analyses were run on water sambles from L4 typical wells and
from one of the Bo@za spi:ing:. Pa.ri:.ial chemical analyses by field
methods were made on water samples from other wells and springs to
determine the hardness and chloride content of the ground water. The
data from this well canvass are given in the tables and in plate 1.

The geologic map o/f.the area is shown as plate 2.

|

Unpublished records
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Well-numbering System

In this report each well is designated by a symbol which indicates

“Its location according to the official rectangular survey of public lands.

For example, the symbol 37/113-2H1 refers to a well in sec. 2, T. 37 S.,

R. 114 E. The letter after the section number refers to a LO-acre subdivision
of the section according to the following diagram, and the number 1 to the
first well visited in that particular ho—acre tract.

N P Q R

The“tuwnships are all south from the'willamette base line and the ranges are

all east of the'ﬁillamette principal meridian.

Unpublished records
- subject to revision



GEOGRAPNIC SETTING |
Climate-

The region in which the Swan Lake-Tonna Valley area lies is semiarid.
The area has warm, dry summers and cool, more humid winters. At the Yonna
weather observation station, located on the floor of Yonna Valley, July
has the highest monthly average temperature (- .79 F.), Jamuary has the
lowest monthly average temperature (27.3° F.), and the mean annual
temperature is recorded as ﬁ6.0° F. for the period of record, 1924-48.
During that period the highest recorded temperature was 103° F., the
imst, -21° F. By compérison at the Chiloquin weather station, located
on the Sprague River about 15 miles northwest of Swan Lake at an altitude
of 4,200 feet, temperature readings for the same period show a monthly
average of 61.1° F. in July and 26.2° F. in J . The average annual
temperature at the Chiloquin station for that Lperiod was 43.0° F. ]
~ The average growing season, or frost-freJ period, at Yonna is 102
days, from June 3 to September 13. Dnr:.ng thq 2S-year period 192L-U8,
“the frost-free period has ranged from 175 day% in 1940 to less than 30
days in 1946 when frosts occurred in every moz#h of the year. Killing
frosts are rare in July and only 6 frosts are }reported to have occurred
* in the month of August during that 25-year pezfiod. In contrast, the
Chiloquin station during the same period has reported frosts occurring

in every month of the year for 15 out of the 25 years.

« - Unpublished records
subject to revision
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Examination of the Weather Bureau records for féur stations in and
near the Yonna and Swan Lake Valleys shows that the major factor in the
distribution of rainfall in the area is the periodic movement of cyclonic

storms. These storms move from west to east across the area, causing a

o mthmmw;n1uﬁ;ﬁim¢ibn’dnring.the"winter months and a minimum precipitation

during the summer. Altitude is also a controlling factor; precipitation
increases progressively with altitude (see pl. 5). The average of the
annual precipitation for the fears during which récords were kept in
relatively unbroken continuation at the four stations in or near the Swan
Lake-Yonna Valleys area are’aé follows: Klamath Falls, 1905-08, 12.92
inches; Yonna, 1908-48, 13.35 inches; Chiloquin, 1912-48, 16.51 inches;
and Gerber Dam, 1930-48, 17.71 inches (see pl. 5).

No precipitation records are known to have been kept on §he upland
areas swrrounding the valley basins. However, both the recorded increase |
qf;precip;tation‘wifh greaﬁer alfitude and Aistribution of natural
vegetation (which includes fir'foresps on the upper slopes at 5,006 feet
altitude and abo%e; and}predominanﬁly'pine férests on the lowerAslopeé)
indicate that there is at least 16 inches of precipitation anmually at

“the lower parts of the uplands and probably more than that in the higher

altitudes above 5,000 feet. Thus, the climatic conditigng»recongd at
Ghiioduin aﬁd'Gerber‘Dam are probably‘more rqpresentativelof‘the)éénditions
in the upland part of the Swaﬁ Lake and Ionha Valleys drainage basins than
are those recorded at the Yomna station. | |

Unpublished records
subject to revision



In general, the wet season begins in Nove\hber and continues through .
March with a gradual decline in precipitation during April and May to
a minimum in July and A‘.ngust. |

o

The averages of prec:.pitation recorded at the four stations during the

wet season of November—to- i(arch, “inclusive, are 8.18-inches—at Kiamath Falls,

8.16 inches at Yonna, 10:k6 tnches at emoqu:x:n, -and 10:65 inches at Gerber

“Dam for the periods of record cited above. For the claendar years 1909-43
the average annual total depth of snowfall at each of the three stations of

Klamath Falls, Yonna, Chiloquin was recorded as 39.0 inches, 33.6 inches,

and '69,1;“ inches, respectively. The snow begins to melt in February or March;

—this. g‘act acco.unts.for the increased runoff and streamflow that occurs

during those months..

~ The period of minimum precipitation begin.l in June and contimmes through

September.. The averages at the four stations i'dr this L-month "dry" period
-are: Klamath Falls, 1 93 inches; Yonna, 2, Oh inches; Chiloquin, 2.35 inches;
and Gerber Dam, 2.70 :anhes. August is the driest month at Klamath Falls,
"ftmm, s.nd Ghiloqm.n, vith only 0 28 inch or less bgiﬁg recorded at these
"‘stxtinns. 'I.'he Gerber Daxn stat:.on records shijnly to be the driest month

with an average prec:.p:.tat:.on of 0.33 inch dnri that month and 0.46 inch

in Augnst .

The short grmring season and the danger of frosts during the summer _ .
"‘mutha practically limits f:l.eld crops to the more hardy grains R qu:i.ckly
' ut'aring row crops and forage pla.nts.‘ In the ina.l development, because of
"'the_jnboye-men'c.ioned climatic characteristics, tl;e use of ground water for
| irriga{ion may assmﬁe the primary function of augmenting the present water
:supply and stabilizing the livestock industry okf the region.

Unpublished records
subject to revision
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Surface features and drainagg

A General
~ The Swan Lake-Yonna Valleys area lies in the northwest corner of
the Great Basin physiographic province approximately 15 miles east of

the Cascadé Mountains section.l/ It is just east of the middle part of

1/ Fenneman, N. ., Physiography of Western United States , New York
McGraw-Hill Book Co., Inc., 1931, map. :

the Klamath graben, the principal physiographic feature of the region.
Los_st. River flows through the area to Tule Lake, a closed basin ordinarily
not discharging to the Klamath River. Most other streams of this region
discharge into Tule Lake or the Klamath River.

East of Upper ﬁamath Lake jrouphfp.l blocklike mountains trend roughly
parallel to each g’tiler in a noréhwest-southeast direction and divide the

area into basins, among which are Swan Lake Valley and Yonna Valley. The

'xi:tttude of the valleys' floors lies between 4,100 and k4,300 feet and
~the" altituda of“t'he crests of- bounda.ry ranges between 5 ,000 and 7 000 feet.

The principal features which lie within the drainage area of the two ‘
valleys ’ from west to east , are: (1) Modoc Ridge, the escarpment-faced
hogback that forms ‘the eastern boundary of the Klamath graben and the
western watershed for Swan Laké Valley; (2) Swaﬁ Lake Valley, a rectangular
inter-mountain plain; (3) Swan Lake Ridge , a cuasta that separates Swan
Lake Valley from Yonna Valley, (L) Yonna Valley, a rather narrow undnlating,
north-south_plam; and (5) several ridges in the sloping land east of

Yonna Valley.

Unpublished records
subject to revision
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‘The northern boundary of the area follows the ‘summits of the hills and

mountains-which make up the natural divide_.betwjéen the Lost River and

Sprague River Valleys. The hills and mountains

of the drainage divide are

continuous from the northern part of Modoc Bidgé to Swan Lake Ridge. East

of Swan Lake Ridge the northern bouﬁdary‘ is not
“the approximate location of*th'e—‘dréi;ﬁagei “divide

‘Buck Creek has been taken here as the northern

S0 clearly defined, but
between Spragué River and

limit for Yonna Valley.

éputh of that drainage divide the ridges descend to Lost River, which flows

from east to west across the general structure

Ridges

of this area.

“Pault-blocks.- ~The most prominent features of the area are the

elongéted northwest trending ridges that are the highest parts of

relatively raised fault blocks (horsts). These

the basins of the aréa..

In general,. the fronts of the ridges are si

upraised blocks outline

beep; only slightly dissected

fault scarps., “Theback 'slopBS"m'“bi.ite&*uh
on moderatelyerodad Ia.va flow planes. The gen

the major ridges (Modoc and Swan Lake Ridges)

: :.ng surfaces mostly formed
le back slopes cf two of

d several of the minor

ridges are interrupted by secondary fault scarpé.

~-Theprincipal fault block ridges withm the area are Modoc Ridge,

“Swan Lake Ridge, Horton Rim, the unnamed ﬁdge 1

east ﬁoundary of Yonna Valley, and the series of

of Bonanza.

that outlines tl;e north-

ridges north of the town

Unpublished records
subject to revision
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Fault scarps.- The front scarps of Modoc Ridge, Swan Lake Ridge, and

the unnamed ridge on the northeast edge of Yonna Valley all face to the
west, whereas the front scarps of Horton Rim and the ridges just north of
the town of Bonanza all face to the east. Inasmuch as all the faults
observed within the area are of the normal type, the front scarp of these
ridges ‘faces in the direction of relatively depressed or downthrown blocks
not in most places buried under valley fill.

A1l of these scarps-are comparatively youthful; dissecting ravines are
almost completely absent from their faces. The base line at the toe of
the scarps is‘relatively stfaight or is only gently curved. Talus slopes
extent well up the face of the scarps. Steplike benches an& ramps'aré’-

indications that fault ®*splinters® and "slices™ are common in the major

‘fault zones.

Upland topography.- In contrast to the comparative freshness of

the fault scarps, the upland areas of the blocks are considerably more

eroded and seem to represent an older pre-faulting“topography, Large

‘angular boulders dot these upland surfaces. Those boulders have been.

weathered and eroded loos from the flows of lava rock that comprises
the upland surfaces. An additional steplike appearance is present on

a small scale, due probably to erosion of the edges of the successively

4

p
higher lava beds. In general, the crest line of each fault block

parallels the scarp face.

Unpublished records
subject to revision



Some of the upland areas that are otherwise generally undulating

surfaces contain isoclated conical peaks made up

of lapilli tuff and basaltic

or andesitic lava rock. These peaks apparently ‘represent small volcanic

cones that originally dotted the surface of volc
~the main-fault displacements that now dominate 1

anic materials prior to

‘he physiography. Moyina

Hill, a conical peak that rises to an altitude of 6,000 feet above sea

| ievel, and some 1,800 feet above the southeast corner of the floor of Swan

Lake Valley, is a representative of that type of land form.

Valleys

General relations.— All of the present valleys and basins within

the area described were formed originally as tectonic lowlands. The general

outlines of the valley areas are due primarily to fault movements that have

depressed the valley floors relative to the upraised blocks that bound the

- basins. The floor of Swan Lake Valley has been

uilt up subséqueptly by

* much accumitated wituvium amt tscharactertzed-b orior—drainage. Yomna

Valley and Poe fxll;y', however, are ];esjs- thickl;

alluviated and are drained

by creeks that reach Lost River t.emporariiy during most years. In general,

the valley floors are fairly "flat." The valley borders consist of a talus

‘margin wherever a fault scarp fronts upon them aL:xd elsewhere consist of

gentle inclines that extend more gradually upslope.

Unpublished records
subject to revision
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~ Yonna Valley.- The YPnna Valley lowland proper has an area of a;bout
“h8-square miles; a total ;trga of about 3L square miles in the southern part
: “cf‘*bhe“vallw”is*nwmdef cultivation. The northern part of the valley
lowland is partly timber and grass lands whose chief use is for grazing.
“The valley 'ﬂ.qor ‘has an average altitude of about L,300 feet in its
northern half and approximately 4,150 feet in its southern half. Buck
Creek follows the central axis of the valley, which slopes to the south
for about 16 miles with an average gradient of about 10 feet per mile.
Its course contains several straight reaches where it apparently follows
minor faults for short distances. 7
In the northern half of Yonna Valley the undulating topography
contains a number of low mounds-and hills of radially dipping tuff beds
' tﬁat ‘zpparently represent eroded volcanic cones. In the southern half
of the valley the relief is that of a genﬁly' undulating surfice crossed.
by three small parallel,nox;thuest« trendiné swells that extend out from
“the westerm edge of the valley.. Thosé» elongate swells are made up of
sedimentary rocks that are Tolded and Taulted on a small scale, and
modified by erosion. Between those ridges small playa flatspz.re tempor-
arily filled by runoff during the early spring of most years.

‘ ’ ' Unpublished records
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At the southwest cormer of the valley, just north of Horton Rim, an

‘elliptical structural depression of about 5 square miles contains a marsh

and a small permanent lake called Alkali Lake. ‘The marsh and the lake are

fed largely by the-discharge of numerous springt located op the west edge
of the basin. This small -‘basin has at the present time nor'znrrace outlet
~a5—ttts-Separated—from Buck Greekto-theeast by a 15-fooy-high north-
“south rim. ~From the appearance of the surrounding alluviai area it is

thought that ‘Alkali Léke was once larger and cof:nected with the other small
playas to the north. C %

Just below the town of Bonanza there are erous ].arge spring )

orifices along Lost River. These springs are ‘mm as the Bonanza Springs
and supply most of the water that flows in ﬁhe lmr part of Lest River
during its periods of low-water flow. . R

Swan Lake Valley.- Swan Lake Valley lowland proper has an areal

extent vf xbout 29 square miles. - it.svalley floor is approximately L%
miles wide by 7 miles long with an average alti ude varying from h,200 to
17180 Teet. The villey is underlaiﬁ by a deep aillnvia]_. depoqi?’; except in
' ‘the northern part where beveled tuff layers of the Tertiary sedimentary
-~ —beds—form a wide bench standing 50 to 75 feet ab?ove the alluvial valley

floor.

Unpublished records
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Most of the valley is covered with grasses and sage and is used‘ for
grazing; only a small part around the edges is being cultivated. Anderson
Creek, an intermitient st.ream; enters the northwest corner of the valley

o - ”m—rm*soubhward oﬁto the valley floor. It drains about 4O s?ua.re miles
' of the hills and mountains which make up the morthwest part of Modoc Ridge
and the northern watershed of Swan Lake Valley. When it is ﬂ&ing bank
full it enters the valley fléor and continues for about 3V miles east-
southeast over the valléy floor emptying into Swan Lake proper. This lake,
‘which'"coﬁtiins waf.er only intermittently, occuplies the lowest part of the
valley floor and has a minimum lake-bed altitude of about L,180 feet.
~ In Anderson Creek drainage area there are several springsg, chief of
which are tl_le:‘lhi:’celine Springs and Janssen Springs. Those qﬁrings feed
small tributary cresks whose flow is used during the summer to irrigate
 “fields in two small basins-in this northwest part of the valley area.
“The two small-basins are about 4 mile wide and approximately 1 to 2 miles
long. They trel?d. norl;hwest to southeast as do the faults that ﬁound;"oheir
eastern and west;ern edges.
- Pine Fhf.-"rhe eiliptical"blm of Pine Flat lies south of, and is an
~extension of, ‘the Swan Lake Valley. It is partially separated from the
larger Swan Lake Valley-by Hoppe_r .Hill and 2 small northwest._tljgnciing basalt
ridge. A hii}.-bordered gap only‘ a fourth _gf a mile wide separates the basin
‘of Pine Flat from the larger Swan Lake Valley depression. To the east, Pine
' (\-,} - Filat is 's-epa.rated from Yonna Valley by a low divide about 50 feet in height.
- ~--Withimthe basin of Pine Flat there is a comparatively smooth alluvium-
coveréd Tloor about 3 miles long and 13 miles wide. Pine Flat has a gentle

Slope toward its center where its lowest part has an altitude of about 4,186

feet. A considerable part of “the flat is under cultivation, though scattered

pine woods cover small parts of it, particularly on its northern edge next to
Hopper Hill. Pine Flat at the present time is an area of internal drainage.

17



Meadow Lake Valley.- On the west edge of Swan Lake Valley there is a

narrow ‘basalt-capped ridge about L miles long and 1/2 mile wide which
separates Swan Lake Valley on ifs east ffom the smaller Meadow Lake Va:lley
on its west. ’I'he' ridge is interpreted to be a ~sma.ll horst elevated above
the vaileys on either side. | A
Meadow Lake Valley is a long flat-floored valley now used for summer |
grazing. It is about 3/L of a mile wide and 2% miles long and trends north-
west. A small storage reservoir at its southe#-n end catches spring runoff.
During the spring of 1950 about 1/3 of the meadowland of the valley north
of the reservoir was covered with a shallow body of water. Normally, by the
middle of sumer the valley floor is dry and supports a lush growth of grass.

|
|

Streams |

Lost River, the master stream of the area.l drains a large area east

and south. of the Klamath graben. Besides receiving the surface runoff of
|
Yonna Valley, Lost River also is the principal“ stream draining the areas
of Poe Valley and of Langell Valley. These latter valleys adjoin the Swan Lake-

Yonna Valleys area on the south and southeast (see pls. 1 and 2). Yonna Valley

is roughly the northward continuation of Langei.‘l. Valley.
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Above the Swan Lake-Yonna Valleys area, the Lost River has its;sou;ce
in Clear Lake; just south of the Oregon-California State line, an&»flawa
northweat;tO‘prgell Valley. In the alluvial cones of Langell Valley the
Lost River diéappears underground in marshy land and reappears at the lower

'“&ﬁﬁ of the valley a short distance south and east of Bonanza. A shallow

- drainage canal now comnects those two segments of the stream. The monthly
average flow of Lost River below Bonanza Springs and its relation to the
annual temperature conditions are shown on Plate 6. The river has several
tributaries, the most important of which are Miller Creek, which enters
Langell Valley from the east, Buck Creek, which drains Yonna Valley, and
@os@ River Slough, which joins'the Klamath River with the Lost River. This
last-named slough formerly flowed in either direction, depending upon which
river was. higher, but the flow is now artificially controlled by a dike and
by the Lost River drain. Lost River makes a sharp turn to the southwest at
Bqnanz;;,flow;.through.the:narrows where Harpold Dan;(seefpl. 1). is located,
and into Poe Valley where the stream turns northwest. It makes two almost
right-angled bends to the southwest and the northwest before it again turns
southwest and crosses the gap between the two fault blocks forming Modoc
Bidge at Olene, where it enters Klamath Vallgy. At present it flows along

- ~the-scuth side of its own alluvial deposits to reach Tule Lake. A canal

from the Klamath River connects to the Lost River at a point a few miles

west of Oiene.
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Buck Creek flows southward through Yonna Valley to enter Lost River

Just west of Bonanza. During the dry period of some years its bed is dry

but it carries an average flow of several cubic feet per secoﬁd during

the months of March, April, and May of most years. The one measurement of

its flow listed by the Office of the State Engineer is L0.8 cubic feet per

second on March 28, I911, near Yonna.- That was apparently a flood-time

measurement. - The Surface Water Branch of the Geplogical Survey made one

measurement of:‘ l.).; cubic feet per second in the

% sec. 6, T. 39 S., R.

11 E., or November 22, 1950. A rough measurement of 2.50 cubic feet per

‘wecond was made by the junior author at the bridge in the NWiNE} sec. 18,

T. 39 S., R. 11 E., on fpril 6, 1951.

Anderson Creek, which drains the back slope of part of Modoc Ridge

‘anmd empties into the Swan Lake Basin, ‘ seldom carries a flow of more than

a few cubic feet per"sacon& and its bed is dry in its lower course from -

late summer to. the succeeding spring of most years. Plate 10 givéa' imx graph

~—formthe flow of that stream st a point in the MI3SE} sec. 23, T. 37 S.,

R. 10 E. - Anderson Creek is belisved to lose a considerable part of its -

volume downstream from the measuring station sh
across the beveled stratz of the sedimentary be
gl"_,,T,?, 37_‘50, Rn 9 Eb, &nd. SecC. 19, Tvt 37 SC', B'r

on plate 10, in passing
of Tertiary age in sec.
10-E, Apparently it adds -

- som water to the playx and the perched ground water of Swan Lake Valley

only during its periods of greatest flow.

20
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GEOLOGY

3

General character of the rocks

Volcanic and sedimentary rocks of Tertiary and Quaternary age comprise

.......

: l[oore s B. E., ﬁonmetallic mineral resources of eastern Oregon:
U, S Geol. Survey Bull 875, pp. 35-39, 1937.

dsscribed to some: extent these rock materials and those of the greater
Klamath region. In general, Moore's stratigraphic breakdown of the rock
ﬁnits is used in this report. |

The oldest exposed rock unit in the area consists of basaltic flows

of possibly e;arly'Pliocene age. These basaltic flows are overlain by

‘lacustrine deposits "and by fragmental volcanic rocks of middle Pliocene

age. Thess sedimentary rocks are in turn capped by a series of basaltic

and_'an&nsi’cicfrlm of late Pliocene age. Those three rock units of”

“Tertiary age are the principal exposed rocks in the fault-block mountains
of the area. In places where the Tertiary rocks have been depressed or

“"downf:ulted,_ tfxey have been partly covered by later deposits of Pliocene

() and Pleistocene age and by Recent alluvium. The lithology and

;.tz.'atigraphic position of these rock units are described in the following

pages and the areal extent of all the rock units is shown on plate 2.

" Unpublished records
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Rocks of Tertiary age

o Lower lava rocks N

The oldest rock unit exposed "vithin the Sw#‘n' Lake-Yonna Valleys area
consists of a number of columnar-jointed "oli..vin4-basalt flows which j.nc}_.udp
flow-breccia zones and t.hin.interbeds of tuﬁ'; These rock.s are designated

the lower lava fo‘ck& for co_mrenienée inkmapliing (sae plc 2) They are
~—exposed in only one locality within the area. They crop out in the banks
of Lost River and form the narrows in the vicinity of the Harpold Dam site.
At that locality the uppermost 136}feet of the unit can be seen. Those

- Tocks have been exposed after elevation along a fault. By correlating beds

of similar lithology, as those beds are exposed in the north bank of Lost

River, a vertical section was compiled and the thickness estimated to the
nearest foot. From the top of the unit to the face of Lost River the
following sectic;n, which probably represédits o three separate flows,
néobsemd._ e S

Section of the lower lava rocks in north bank
' of Lost River near the Harpold Dam ite in the
“*.SGCQ 19’ T 39 SO’ Ro ].1 E- - ; . 3. ‘. B L
Feet

Base of éedimentary rocks (detailed under secti
. on Tertiary sedimentary rocks)
Unconformity - contact is top of section
Lower lava rocks )
Basalt, brown, highly weathered, vesicular,
blocky jointing; vesicles are partly filled
WAL TEICELE . . . e . e e e e e e e B 8
Basalt, blue<black, dense, contains chloritizad ains . . 10
Basa.l’e, grayish-brom, vesicular, highly mather d. ... 3
Tuff, red, fine-grained, friable . . . . . . . . e o o o o L
Tuff, ’brovm, somewhat shaly and indurated . . .[. . . . . 15
Basalt, columnar jointed, grayish blue, slightly
. vesicular near top, anhedral crystals of olivipe
occur as phenocrysts in fine-grained matrix . o o e . 30
Basalt, flow breccia, red, scoriaceous and porous . . . . 10
Tuff, red, indurated . . . . . . . . . . . . S 3
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Section of the lower lava rocks in north bank of Lost River, etc., Contimed.

Basalt, grayish brown, vesicular; the vesicles are o
. partially filled with calcite, highly weathered . . . . . . . 8
Basalt, columnar jointed, grayish blue, anhedral

crystals of olivine in fine-grained matrix;

weathers reddish-brown on surface . . . . « « « « o o « + & 45
Base of exposure is surface of Lost River ' ,
. (altituds about L,105 feet) *

. _ \ Thickness of measured section . 136

Above the ercded surface of the uppermost flow of the measured section,

and separated from it by an apparently slight erosional unconformity,

*"‘tmf‘facmmdmenbm"rock_s ‘extend upward. [.For further details see the

section oﬁ sedimentary beds of Tertiary a.gej These. sedimentary rocks are
cut by the same fanlts that cut the lower lava rocks and the strata are
inclj.ned to the southwest at the same angle as the underlying basalt.

In general, the lower lava rocks exposed at the Harpold Dam site
consist predominantly of “polmr-jointed olivine basalt containing
yosicula; phases near the tops of the flows. Pentagonal coluymnar jointing

is common but is o’oscurg’inmny.plapes. The joint columns are stained.

- reddish brown.

On a freshly broken surface the-basalt is fine-grained, has a grayish-
blue color, is slightly vesicular, and has a conchodial fracture. The

minerals that can be cbserved with a hand lens are anhedral érystals of

- olivime having a yellowish waxy luster, and feldspar as small. anhedral -

crystals of white striated plagioclase. Those minerals occur a; scattered

phenocryhe,‘ts’ within the fine-grained glassy and felted matrix of the basalt.
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Moore  / described basalt flows of similar lithology and stratigraphic ‘

—/ ¥oore, B. N., op. cit., pp. 37, L2.
position as occurring in more extensive exposure? west of Klamath Falls.
He estimated the lower lava rocks there to be more than 1,000 feet in
thickness and stated that it consisted predominantly of columnar-jointed
olivine basalt covered in part by the diatomites and tuffs of the Pliocene
sedimentary unit. |

It is believed that the exposure of these lava rocks in the banks of
Lost River at the Harpold Dam site at the base of Horton Rim, and their
extensive areal distribution west of Klamath Falls, are sufficient
Justification for assuming that Moore's "Lower lavas" lie below the younger
rock units which crop out 'in“the'~'face:; of the fault scarps of the Swan Lake-
Yonna Valleys area. If that assumption is correct, then the drillers!
records indicate that these rocks havé a thickness of at iegst 291 feét in
Yorma Valley (see log for well 38/11-7C1 in table 3). The total thickness
of this lower lava unit in the Swan Lake-Yonna Valleys area is unknown.
) During this investigation the age of the lower lava rocks could not |
be fixed exactly. Nevertheless, they underlie sedimentary beds containing
‘fossils of middle Pliocene age and are sepa.rited byla.n erosional unconformity
from those sedimentary rocks, and therefore, they are probably ‘at least as
old as early Plfocene. ST ' ‘ ' o

Unpublished records
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' 'Sedimentary beds

Within the area mapped the basalts of the lower lava rocks are overlain
everywhers by lacustrine sedimentary beds and fragmental volcanic rocks.
‘This sequence consists essentially of two units: (1) a lower lacustrine
unit of diatomite, stratified sandstone, laminated siltatone, water-laid ash,
pumice, and semiconsolidated gravel, and (2) a rather thick upper unit of
basaltic lapilli tuff, part of which was deposited in water. In general the
lacustrine rocks are best exposed in the southern part of the area along the
banks of Lost River, whereas the lapilli tuffs crop out more extensively in
the northern half of the area. These two units are believed to interfinger
with each other. Both units have been intruded by dikes and sills that are
related in age to — and perhaps acted as feeders to -- the upper lava
‘rocks that cap the sedimentary beds in many places. _

The two units of the sedimentary beds of Tertiary age were not ,
differentiated in mzpping the rocks of the area and are shown together on
plate 2. However, areas of conical structnre in the 1apilli—tu£f were
difrerentiated on plate‘? in order to show some of the probable squrces of
the volcanic material and to indicate some places where the tuffs are exten—
sively exposed. In general, the best exposures of the Tertiary sedimentary
rocks within the area are found in the fault sc:rps and ?n the back slepos
of the fault blocks in placos where tha slopes cut across the beds

Unpublished records
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Lacustrine beds.- The base of the sedimentary beds of Tertiary age ié

well exposed in the vicinity of the Harpold Dam site on both the north and

south banks of Lost River in the SW} sec. 19, T. 39 S., R. 11 E. They lie

unconformably oh the eroded upper s{:lrfa.cev of the lower lava rocks
previously described. ~Above thetop of the It flow described in /’.)
the measured section of the lower lava rocks at the Harpold Dam site,

(p. 22) and for about half a mile southwest of the dam, there are exposed

* in the-r_:ifght bank of Lost River small segments of the sedimentary rocks

which form the lower pa.rt of the sedimentary rock unit. These segments

have been broken by numerous small normal faults and the beds have been

tilted to the southwest. By tracing beds of apparent similar lithology

and thickness a vertical section was pieced together. That section is

given below with the thickness of the individual beds estimated to the

nearest foot.

section of-
the lower part of the s
(Tertiary) exposed in t

Lost River in the Sl4 sec. 19, T. 39 S.,

B. 11 E. - :
Feet
Top of section eroded -
. Tuff, sandy, black, fine grained, laminated l _
. and friable . . . c . L e e e s e e e e e e e e e e 5
Ash, tan, fine grained, laminated and consolidated . . L
'l‘uri' R sanchr, black, fine grained, laminated
tndfriable.‘............... ce s e
Ash, diatomaceous, white with intercalated thin
'grarxmdy Taminae and one L-inch bed of
coarse pumice . . . . . . . 4 o . s . . . e e e 18 N
Lower lavas, ba.se of section -

- Total thickness of section 31
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About 50 yards noﬁh of the road junctioq near the bridge at the
Harpold Dam site, and at an elevation of about 200 ‘feet above Lost River,
a '20;foo£-thick dense black bas#lt sheet is exposed in a small rock quarry.
Because the sedimentary rocks above and below are baked and indurated,
- along the contacts with the basalt the sheet is interpreted to be a sill.
The basalt sheet i‘qself has neither vesicular nor scori;ceous phases at
its top or botton{. |

Partial vertical section of the lower part of the
sedimentary beds (Tertiary) exposed in the quarry
on Horton Rim above Lost River near the Harpold
Dam site in the Nwl sec. 19, T. 39 S., R. 11 E.

Feet

Tuff, silty, tan, laminated, highly indurated,
with a shaly fracture; scattered minute
angular fragments of black glass, 1/8-inch
seams of calcite and small dense black
basaltic apophyses from the underlying : :
basalt Si1ll . . . ¢ 4 f - bt e e e s e ee e e s e e e 20+
Basalt sill, black, dense, with fine-grained '
. matrix containing small phenocrysts of
olivine, pyroxens, and grains of green
‘chorite. BRock is fractured conchodially,
contains cubical and columnar jointlng, and - -
has dense solid contacts . . B s &
Tuff, silty, brown, laminated, hlghly indurated,
. contains small fragments of black glass 1/10-"
inch in diameter in fine-grained matrix and

contains thin interbeds of green siltstone . . . . . .. 10+
Base of section - bottom of quarry floor
) , : " Total thickness of section: 50

Below _the exposure is a slope about 100 feet high on whiqh the ,
"Wasudmlt'eriﬁ cnnxim vf“tm ~sotl-and—an- uccasi"onal“'outqrop of brown
Ck/ " {ndurated tuff similar to that exposed in the quarry floor. Thus, the
brown tuff underlying the sill is probably at least 110 feet thick.
Unpublished records
subject to revision
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Koot 1.1 miles southwest of the bridge ﬁmtion near the Harpold

Dam site and on the north side of the highway in the W% sec. 30, T. 39 S.,
B. 11 E., there is exposed a 15-foot-thick dense, cubically jointed basalt
sheet resting on indurated brown tuff. Those l‘ocks are similar to the

. NS
“previocusly described rocks exposed in the quar*y near the Harpold Dam site. s
Still farther west, on the north side of the road sedimentary rocks crop
out for a distance of 200 yards. Those rocks are faulted and tilted to
the southwest. By following beds of similar thickness and lithology, the
following vertical section was compiled.
Feet
Top of section eroded
Siltstone, grayish green, laminated and
"indurated, breaks with a shaly fracture . . . . . . . 5
Ash, diatomaceous, gray, laminated . . . . . . . . . . 20
Tuff, grayish black, laminated and indnrate? e e e 18
‘Siltstome, tuffacecus, brown, indurated;
~bre‘ks 'ith a Shﬂ.ly fracture o s > o e s |0 e o & e o : 5
Basalt sill (?), blue black, dense, cubical or
- 'brickb‘tu - jointiﬁg ; . . . ° [ 4 * . o o L 4 [ 3 L] > . o > 15:
Tuff, brown, indurated, contains angular
. fragments of basalt and glass of about 1/10-
inch diameter in fine—grained matrix . . . . . . .. 10
Base not exposed .
» Total thickness of section 13
'Guti“:gd‘brush*mtsk"thesé sedimentary rocks no#th of the section just
described. Farther west many small outcrops o# these sedimentary rocks
occur along the highway that crosses the Poe Villay north of Lost River.
No attempt was made to correlate the rocks of these small exposures with
the rocks of the above sections bacause of the many small northwest-trending N
“V/‘

faults that there cut the sedimentary rocks.
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.In Yonna Valley there are extensive exposures of diatomite, laminated
siltstone, stratified sandstone, and volcanic ash. Those rqcks crop out
in the cuts of State Highway 66 and the 0. C. & E. Railroad where they
cross ‘the long"“svellsv in the valley floor north of‘ Dairy. There; bedding
qf“‘thg"sedimentnry beds of Tertiary age show that they have been folded "
on a small scale and cut by numerous northwest-trendmg faults. In general,
the siltstone and tuffaceous sandstone are comparativoly hard and strong
and are predominantly laminated, whereas the diatomite beds are friable and
massive. A representative section of those rocks, measured in a razilroad
cut on the west edge of Yonna Valley about 1.5 miles northeast of Dairy,

is given below.
Partial vertical section of the sedimentary beds of
Tertiary age in a railroad cut on the west edge of
Yonna Valley in the SEASEL sec. 22, T, 38 s., R. 11% E.

Feet .
Top of section eroded
Siltstone, grayish green, indurated, laminated, S :
breakswithash&lyfracture..... e e e e e e 6
Lapilli, black, semiconsolidated, 1/10 to 1/2; inch T
. subangular- pebbles of basalt scorit, ‘apparently A
water laid, friable . . . .. . .. ... 0000 3
Siltstone, grayish green, induratod laminated, ,
breaks with a shaly fracture .”. . . 2 -
Sandstone, tuffaceous, browm, consolidated, ,
Pine grained . . . . . .t e e e e 6 e 4 e o e e e e e 1
Ash, diatomaceous, tan, frisble . . . . . . . . . . ¢ . . & .1
- ‘Sandstone, black, semiconsolidated, laminated, fine
grained, waterlaid basaltic ash and lapilli, friable . . . 1
Siltsone, grayish green, indurazted, laminated, S
-breaks with a shaly fracture . . . . . . . ¢ ¢ ¢« ¢ ¢ o o & 2
Sandstone, tuffacecus, brown, fine grained with ’ :
_ intercalated laminae of black basaltic ash . . . . . . . . 3

o
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Partial vertical section ##¥in railroad cut ¥ west edge Yorma Valley-

Continued
Feet
Lapilli, black, semiconsolidated, 1/10-to 1/l-inch
subangular pebbles of basalt scoria, waterlaid, friables . . .5
Siltstone, grayish green, indurated, laminated, breaks
with a shaly fracture, laminae 1/l to 1/2 inch thick
consisting of black angular basaltic sands and
minute tan and brown particles of silt size . . . . . . . .~ 12
Ash, diatomaceous, tan and buff, very light
,wo:.ght,mssive. ..... o 15
‘ Total thickness of section h2.9
The lacustrine unit of the sedimentary rocks of Tertiary age expoéed
in Yorna Valley appear to interfinger with the upper, or lapilli-tuff unit
Tnorth of District School No. 13. In the face of the fault scarp at the
northeast edge of the valley, in the NEANEX sec. 2L. T. 37 S., R. n%z.,
there are good exposures of tuffaceous sandaffon% and diatomite directly

under the upper lava rocks.

North of Dairy, on the southwest edge of Yonna Valley in the NW% sec.

27, T. 38 5., R. 11} E., there are aumeraus small oxposures of indurated
laminated siltstone and tuffaceocus sandstoné. Thosa rocks appear to

extend from under the lava rocka that cap Swa.n La.ke Ridge. The conta.cta
| of the units are masked by soil and sca‘htered r | idual boulders derived

from the cliffs above. In a road cut on the north side of Stat'o Highway
- ~66 and on the west szdo of the overpass that crosses from Pine Flat into

Yonna Valley, about O. 7 mile west of the Dairy ad Junction, a mn.asivu

bed of tan diatomaceous ash crops out beneath a zlt flow of the upper

lava rocks. Those small rock outcrops are there terminated by northwest-
trending faults. Other exposures of diatomite and indurated sedimentary

rocks that appear to extend beneath the upper lava rocks and that are also
f.qulted are found in and around the outskirts of Dairy.
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.Lacustrine rocks, consisting principally of" diatomite, crop out along
Lost River. From the standpoint of induration and deformation, son; of
those sedimentary rocks appear-to be mmch younger than the sedimentary beds
of Tertiary age herstofore described. In the-banks of the water gap at

Olene there are some excellent exposures of diatomite whose stratigraphic

- position is certain. There diatomite and:waterlaid volcanic ash crop out

under the upper lava rocks that form the block mountains to the north and
south of the gap. The best exposure of these rocks in that locality is
on the north side of Lost River in a railroad cut in the NEASWZ sec. 1k,
T. 39 S., R. 10 E. The diatomite there contains a few intercalated thin
gray ash stringers and is over 15 feet thick with its base not exposed.
It has been faulted and tilted to the northwest as have the éverlyiﬁg
lava rocks. Still other cuts along the railroad farther east expose
diatomite and semiconsolidated gravels that have also been faulted. .
Those beds. are not there covered by the lava rocks.

. The nortiwest part of-Modoc Ridge-snd the northern part of the area
dra.imgi by &ndérs,on Creek are the only other places where the lacuntrim
unit of the sedimentary beds of Tertiary age are known to crop out. In

the scarp face of Modoc Ridge in the NW} sec. 17, T. 37 S., R. 9 E., over

130 feet of the sedimentary rocks are exposed under the upper lava rocks.

The rocks that crop out there consist principally of gray-green laminated

. siltstones, greenish-brown tuffaceous sandstones and some thin inter-

calated beds of white and buff diatomite. Thin fault slices and talus
rubble there mask the base of the sedimentary rocks and the lower half

of the scarp below an altitude of 4,600 feet.
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Near the crest of Modoc Ridge, just insids the southern boundary of
the Klamath Indian Reservation, in the M¥% sec. 6, T. 37 S., R. 9 E., a
small gravel pit exposes semiconsolidated t\Lffs and gravels that have
a different lithology than the other sedimentary rocks just deseribed.
The lower half of the exposure is lamim.ted.\' red and black volcanic ash ”\/s
and pumice and the upper half is tuffaceous sandstone- and semiconsolidated

basaltic gravel_a gnd cgbblea. The two halves are separated by a mr?:ed

. angular unconfoi'mi.ty o_f the stratifications, The gravels occur in a thin

bed near the top of ﬁhe exposure and may be| of stream-laid origin. There

is & poor size-sorting of the cobbles. and gravels; the subrounded-to-

rounded basalt pebbles and cobbles ranges from % inch to 15 inches in diameter.
A 10- to 15-foot-thick basalt flow covers. these sedimentary rocks.

About 1 mile northeast of the gravel p:‘lt along the logging road that
enters the southern edge of the Klamath Indian Reservation, there are other
small exposures of sedimentary rocks that c#msist of almost flat-lying,

- semiconsolidated tuffs, pumiceous sandstoml; , siltstones and diatomites.
Those rocks wer_:c everywhere observed to be {‘averlain by lava rocks. Though
the sedimentary rocks exposed in the gravel pit and those exposed along

the road differ somewhat in lithology, they were thought to be contimuous.

To the east, below the level of the sedimentary rock exposures, there are

" nmumerous bouldefs of” &sdt that appear to Kfm in part residual and in ‘part
alluvial. If the basalt exposed there is i+ place, then the sedimentary
r‘ocki which crop out near the crest of llodoi{: Ridge are either a part of the >
sedimentary beds pf ';'e?tiary age thers lift‘d into an exposed position by
cross faulting, or are a younger deposit of sedimentary materials interbedded
with the flowsy in the upper lava rocks. It+is thought that the fault

hypothesis is the more likely explanation and this interpretation is shown

on plate 2. Unpublished records
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In the northernmost part of the Anderson Creek drainage area, near the
southern boundary of the Klamath Indian Reservation in sec. L4, T. 37 S.,
R. 9 E., there are numerous exposure of diatomite and tuffaceous sandstone
where it underlies a rather thick section of the upper lava rocks. ¥Faults
are common in this area and the exbosures of the sedimentary rocks are 4
discontinuous and irregular. Only a cursory attempt was made to outline
the contacts there. On the east slope of Modoc Ridge, west of the s_ma.ll
valleys drained by Anderson Creek, there are other small discontinnéus
exposures of diatomite and tuffaceous sandstones which underlie the upper
lava rocks. There the sedimentary rocks have been brought to the surface
by both erosion and faulting, but they are ngw largely covered by scil,
rock mantle, and forest growth. i
La.pilli tuffs.- Within the sedimentary rocks of Tertiary age a ‘rather

thick umit of basaltic lapilli tuffs lies above, and probably interfing'ers
with, the lacustrine rocks. The tuffs are extensively_exposéd in the: north
end of Yonna Valley, and underlie the upper lava rocks in Swan Lake and
Modoc Ridges. They occur also in parts of Swan Lake and Poe Valleysl

In Yonna Valley the lapilli tuffs are exposed north.of District School

No. 13."‘"In some places, at least, their exposure apparently is due to

_removal of the upper lava rocks. In that part of Yonna Valley there are

several low swells made up of the edges of lapilli tuff beds inclined

outward in circular patterns that resemble truncated volcanic cones.Those
tru_ncatéd cbn‘es probg?ly rgprgsent old vents. from which much of the tuff-
aceous mtgrpi originated. One of those beveled cones in the tuff forms

Juniper Rock (pl. 7 B), a small eroded dome located in the SW} sec. 36,
T. 37 S., R. 114 E. That hill rises t0 a maximum height of about 200 feet
above the general level of the valley floor (see pl. 7 B).
Unpublished records
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In general, the composition of the tuff is fairly uniform although
small variations in color and texture are present. A typical specimén of
the thinﬁy‘stratified layers of the tuff contains scattered grains of
black glassy lapilli within a matrix composed’of tan to greenish-brown,
‘fine-grained, angular ash and pumice fragmen.t%° The greenish-brown, ashy
matrix of the thicker and more massive 1ayers;conxains more basaltic frag-
ments, lapilli, and glassy scoriae than is the common content of the tuff.
The basaltic inclusions range in diameter from 1/8 to 1/2 inch.

Along the northwest edge of Yonna Valley the tuffs underlie the
upper lava rocks. On the central valley floo4 those tuff beds are covered
in places by thin outlying caps of lava rock.} One relatively small exposure
of the lapilli tuffs was found on the west siJe of Swan Lake Ridge in the
face of the fault scarp. The yellow-brown tu&f beda there are fairly
massive and show the lack of stratification common in the tuffs in Yonna
Valley —— an indication that the tuffs are probably continuous under the
upper lava rocks that cap Swan Lake Ridge.

On~the‘wes£ side of the middle of Modoc Ridge and on the eastern siope
of that ridge west of Meadow Lake Valley, scattered exposures of the
lapilli tuffs crop out from beneath the upper lava rocks. The tuffs’
also crop out on the southeast side of Meadow Lake Valley at the base of
Moyina Hili'andfﬁnder the lava rocks that cap the small horst separating
Meadow Lake Val_ie{r frém«Swan‘Lake Valley. All these exposures of lapilli
tuff are tyéically stratifted and are identical in lithology with those
described as ocgprring in Yonna Valley. o '

Unpublished records
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Near the northwest corner of Swan Lake Valley and just South of the
Anderson Creek entrance onto the valley floor, there is a low benchland
standing from 50 to 70 feet in height above the valley floor. A quarry
pit on this benchland in the NE3W: sec. 30, T. 37 S., R. 10 E. has exposed
about 20 to 25 feet of semiconséliéated, stratified lapilli tuff dipping
uniformly (10° to 15°) to the southeast. The upper 5 feet of the section
exposed here consists of tan-colored laminated, coarse— and fire-grained
ash and pumice containing subangular to angular pebbles of basalt and
scoria ranging from 1/4 inch.to>h inches in diameter. Below these beds
there is about 20 feet of grayish-black to greenish-brown laminated and,
in part, cross-bedded semiconsolidated ash and pumice containing angular
fragments of glass and subangular to angular lapilli of 1/8- to 1/k-inch
size. The material is-separated into well-defined beds ranging from 1/2
foot to 2 feet in thickness. The cross-bedding in these strata and the
subangular character of some of the pebbles suggests that these effisive
volcanic matérials may have been deposited in or worked over by wWater.

At the surface above- the quarry the same strata are beveled by the benchland
terrace and are surficially indurated. :

Interrelations of the sedimentary beds.- The belief thatf the lapilli
tpffsvmaiply‘overlie“theulacgsﬁginem:Qcks but in part may interfinger
with them is based on the general position of the two in nearby outcrops
and their association in outcrop with the overlying and underlying basaltic
rock units. The succession of the strata and their relations to the other

rock units, so far as they have been ascertained, are described here
hecause of their importance in the location and development of ground-

water-bearing zones. " Unpublished records
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About 1 mile northwest of District Schaol No. 13 in the S% sec. 35,
T. 37 S., R. 11} E., diatomite and tuffaceous siltstone crop out and
apparently pass under the lapilli tuffsfexposed in nearby outcrops. How-
ever, the rocks there are intricately faulted, and as a consequence, it
is difficult to trace the beds any distance or|to ascertain positively ")
the interrelations of the two lithologic zones
In the northwestern part of Yonna Valley lapilli tuffs alone are exposed
and have an estimated thickness of over 500 feet. In sec. 33, T. 37 S.,

R. 11} E. about 200 feet of indurated tuffaceous sandstones, probably lacus-
trine, are exposed underlying the upper lava rocks. Farther south from that
section there is a. thickness of at least 275 feet of lacustrine rocks,.
principally diatomite, as shown by the driller!s log for well 38/113-22Gl.
Thus, in Yonna Valley, the areal distribution of the sedimentary rocks
indicates the following relationships: The. cod se agglomeratic tuffs and
lapilli tuffs are thickest in the northern p of the valley near former
centers of eruption and the finer materials are more abundant in the lapilli
tuff zone to the south. The diatomite and the | tuffaceous s’iltatone resulted
largely from deposition in lakes or ponds. Th?se observations suggest the
possibility of contemporaneous deposj.tig?n of tﬁe tu:rs and the lake's’ediments. )
This suggestion is strengthened by the presence of angular, partly sorted,
tuffacecus material in the lacustrine beds, as well as by the fact tﬁat T

the tuffs in places partly overlie the lacustrine beds — a condition that

would be a. logical successor to the filling of the .la.kes in which the | ‘- )

lacustrine beds accmmlated

Unpublished records
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A thickness of at least 300 feet of tuffs crops out on the scarp face
of Swan Lake Ridge and about 200 feet of tuff is exposed on the western
face of Modoc Ridge. In general, it is thought that the greatest thickness
of the tuffaceous unit occurs in northern Yonna Valley near the former
tuff cones.

. The greater thickness of the tuff unit near a probable former center

.of volcanism is shown just outside the Swan Lake and Yonna Valleys area

in the western xarp face of Plum Ridge, in the SE} sec. 31, T. 38 S.,
R. 9 E. There an estimated maximum thickness of about 500 feet of lapilli

tuff crops ocut and dips steeply in radial pattern that is suggestive of

‘a former volcanic cone area. The tuff is there cut by a basaltic dike

and capped by flat-lying upper lava rocks. Farther to the south on Plum
Ridge near Klamath Falls there are extensive exposures of the lacustrine
sedimentary rocks, over 500 feet in thickness, consisting principally of
diatomite, siltstone, and tuffaceocus sandstons. -

In Poe Valley north of the Lost River only small exposures of the
lapilli tuffs occur in the northern part of secs. 25 aﬁd 26?‘T. 3;“3.,
R._ll% E. The outcrops there show considerable faulting and weathering,
bgt the beds in general are believed to dip to the southwest as do the
lacustrine rocks exposed farther to the east near the Harpold Dam site.

A driller's partial 'log for well 39/11%-22J1 (see table 3) shows 382 feet
of "greenhshale", 18 feet of "hard basalt", 90 feet of "green shale", 36
feeﬁ of "broken lava", and over 122 feet of "hard basalt lava." Brilling
was in progress at the time the well was visited and several samples of
the bailings from the upper "green shale®™ unit were examined. The samples
were a bluish-green, gritty éludge origiﬁally, but on drying they turned
Unpublished records
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light greenish-brown. One of the sludge samples contained numerous small
gritty scoria and fragments of black volcanic glass. The driller had recorded
only the most obvious changes of lithology and the thickness of the smaller
units were not described in his log; neverth#less , it is possible roughly to
compare his log with the sections measured aiong the highway north of Lost f)
River and west of Harpold Dam as described above. The thick “green shale®
unit above the 18 feet of "hard basalt"™ probably comparés with the siltstone
and tuffaceous sandstone of the measured seciions (1isted above) and the
gritty sample containing scoria might compar% with the lapilli tuffs. The
®hard basalt™ may represent an extension of the sill (?) exposed near the
Harpold Dam site, and the lower 90 feet of “green shale® may be equivalent
to the basal part o; the lacustrine rocks. that log the driller reported
no dlatomite ("chalk rock"); it is possible that the diatomites observed in
the .measured sections may not extend horizontally as far as fhew ell site.
Moore / estimated a total thickmess of| over 500 feet for the diatomites

~/Moore, B. N., op. cit., pp. 36-38.

and the tuff. However, the lapilli tuffs have a thickness of over 500 feet
alone, and if they completely overlie the lacustrine rocks the total thickness
of the complete sedimentary rock unit in places could be as great as 1,000
feet. The true over-all thickness is believed to be considerably less than
the ‘aggregate thickness of the two undts. |
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Age and correlation of the sedimentary beds.- In general, the Tertiary

sedimentary rocks of the area contain few fossils; in only one locality
were specimens found. About 2 miles northwest of District School No. 13,
in the NWNEY sec. 3L, T. 37 S., R. 11} E., numerous but poorly preserved,
fresh-water invertebrate fossils and a few fish bpnes were found. Those
fossils were found in a brown semiccﬁsclidated tuffaceous sandstone that
apparen?ly interfingers with the lapiiii tuff.

Specimens collected were identified by G. Dallas Hanna of the
California Acaqemy of Science as follows:

"From a careful comparison with material from other western
' fresh-water deposits I am convinced that the age is
Pliocene. It would be advantageous to date it closer
but I do not believe there is sufficient evidence
available.

®The very large gastropod in your collection is Carnifex,
the species being the one I noted on page 6 'Univ. Oregon
Publ. Vol. 1, no. 12, Aug. 1922.' It has not yet been
described specifically because of lack of suitable
well-preserved material. ' .

"The abundant impressions of small gastropods are of

. a large, high-sp%red Amnicola similar to the living
-Ionginqua (Gould). A few fragments of Parapholyx
of packardi (Hamna) and a few internal impressions
of bivalve Sphaerium are present."

Unpublished records
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Teng-Chien Yen of the U. 8. Geological Survey examined a collection
of specimens from the same site and identified the following forms of

fresh-water mollusks:

Sgha.erium sp, undet.
vata sp, undet.
Amnicola sp, undet.

Tamx of. L klama.the is Hannibal

S ﬁ% undet.
orticifex binneyi (Meek)
Lymnaea - ~ sp+ undet.

Yen concluded his analysis by stating thatF "The occurrence of these

related species seems to indicate a Pliocet’le age of its enclosing bed."

Mr. Charles R. Stark, manager of the th Falls Chamber of Commerce,
loaned to the uritef, for identification, peécary skull reportedly found
in the "™ilson's quarry pit" located in the NWiWd sec. 32, T. 39 S.,

R 10 E. > near the south bank of Lost River and about 100 feet southeast of
W:Llson's Bridge (see pl. 2). That quarry pit exposes consolidated, iron-
stained gravels and massive dia:bbmifes, all intricately faulted.

The exact position at which the fossil skull occurred in the pit is.
unknown as it was found while excavation of the gravel was in progress. .
However, the rock matrix enclosing the s was a light gray consoclidated
sandy tuff which appeared to be lithologically similar to the tuffs now

exposed in the quarry pit. The pig skull was identified by Jean Hough of

the U. S. Geological Survey as that of Prosthennops oresonsis Colbert and
its age plgced as middle Pliqcene. Mrs. Hough further states that

”Prosthennops is a common genus in the West Coast Pliocene formations and

that the type specimen was found in the Rattlesnake formation of the John

Day Valley of Oregon.
' Unpublished records
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Just south of the quarry pit (at Wilson's Bridge) a ridge'rises some
700 feet above the surface of Lost River. That ridge is made up of a thick
series of lapilli tuffs capped by lava rocks. Those tuffs are lithologically
similar to the ones exposed in Yonna Valley. The exact relationship of |
the two units was difficult to ascertain, but it is concluded that the
diatomite and the related seédimentary materials exposed in the quarry pit
mnst.representvthe:lacustrine unit of the sedimentary beds of Tertiary age
and must underlie the lapilli tuff unit exposed in the ridge. Thus, in
summary of the sedimentary beds of Tertiary age, the lower unit, the
lacustrine rocks, is of middle Pliocene age, and the lapilli tuffs are of

the same age or slightly younger.

Upper lava rocks

Overlying the lapilli tuffs of the sedlmentary beds are a number of

'volcanic lava flows and other extrusive volcanic rocks that are combined

in this report and are called the upper lava rocks. That unit consists for
the most part of f£lows of basalt, andesite, and locally some dacite (?).
Also included in this unit ave some fragmental volcanic agglomerates and
several "cinder® cone deposits. Those rocks are separated from the under-
lying seéimentary rocks by an unconformify left, apparently by a cén-
siderable period of erosion. | - “
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Basalt flows form most of the upper part of Modoc Ridge, Swan Lake
Ridge, and Horton Rim. The individual lava flows range in thickmess from
about 20 feet to more than 80 feet. Some of the layers are columnar-
Jointed, but many of them show irregular blocky jointing and have flow-
brec_cia and scoriaceous zones. Thin tuffacl:ous interflow zones a foot
or less in thickness separate some of the ﬂm. Interbedded with the
basaltic flows and capping them are flows of andesite porphyry which in
most places show either platy or blocky jointing. The andesitic flows
are particularly numerocus on Swan Lake Ridge and Horton Rim. In general,
the individual andesitic layers are relatively thin and are usually less
than 30 feet thick.

The basalt rock is dense and black ne ‘ the center of the individual
flows and highly vesicular near the top and‘ outer edges. A typical hand

spec:unen of this rock shows a dense black microcrystalline or glassy matrix

containing small lath—shaped feldspar phenocrysts, anhedral olivine crystals,

. and occasionally grains of the minerals chlorite and iddingsite;'

) The ‘andesites are typlcally gray-blue on‘weachered surfaces and have
‘prominent small white phenocrysts of plagioc lase which give the rock a
porphyritic texture‘ The rock has a dense dark blxie glassy matrix in which
occur the numerons scattered euhedral crystela of striated plagioclase and

the smaller lath-shaped crystals of a blacldLsh-green pyroxene.

Unpublished records
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Basalt flows are the predominant rocks making up the uppér lava unit
in ridges north of Bonanza. They are also the predominant rock type in
the lower part of the upper lava rocks exposed in the unnamed ridge that
outlines the northeast boundary of Yonna Valley. The higher part of the
upper lava rocks, where exposed in the ridge on the northeast boundary of
Yonna Valley, are andesite porphyry with the characteristically prominent
platy jointing subparallel to the surface of the flows. Near the summit
of the ridge in the NW% sec. 22, T. 37 S., R. 11 E., and on the east side
of State Highway 66 are several exposures of thin, platy-jointed, light-
colored lava flows which lie on top of the basaltic and andesitic lava rocks
The light-colored lava rocks have a dense purplish-gray matrix enclosing
a few small crystals of quartz and some scattered small anhedral feldspar
crystals. There are also occasional rusty-brown iron stains surrounding

minute black grains in the matrix, indicating that a ferromagnesian mineral

. is present, possibly magnetite. This rock is probably a dacite. In no

other part of the area, however, were similar rocks observed.

From the Lost River gap at Olene, north for about 4 miles to the base
of Moyina Hill (see pl. 2), extends a long, narrow ridge made up almost
entirely of a thick series of volcanic agglomerates and blocky flow breccia.

Those rocks lie unconformably on top of the eroded surface of the sedim-

‘entary beds. Weathered outcrops of those rocks are blackish-brown and are

g;?rg@a}y'jagged, owing to differential weathering of the heterogeneous
materials. A rude layering is present and small steplike benches mark

the slope there. A typical specimen of the agglomerate shows black and red
scoria, lapilli, and angular fragments of dense black basalt, all of which

are imbedded in a browm volcanic ash matrix.
4 Unpublished records
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In the SW} sec. 8, T. 38 S., R. 10 E.,

on the lower part of the eastern

side of the ridge between Meadow Lake Valley and Swan Lake Valley, are

several small cinder cones. Those cones ar

e made up of red scoria and

volcanic bombs and have central ™necks® of red porphyritic basalt or

andesite. Though exact relations are obscu

re, those cones are considered

to be part of the upper lava rock as they appear to have been built up on

an eroded surface over the lapilli tuffs.

All the hills rising above the general

crest line of the fault

blocks and the isolated peaks of Moyina Hill and Hopper Hill have conical

or eliptical shapes and are made up of lava
believed to represent volcanic cones. The

- elliptical depression, from 50 to 100 feet

flows. These hills are
top of Moyina Hill has a small

deep and about a quarter of a

mile long and 300 yards wide, which is apparently an eroded crated. A

fault which has sliced through the depressi

its northern and southern ends modifies the
of the hilltop.

In general, the greatest thickness}
hills and along the crests of the fault blag
ness of the upper lava rocks seems to vary
- observed thickness of the upper lava rock ;

Swan Lake Point. The generally thimmest zo

on, leaving it open on both

otherwise craterQIike shape

of the lavas is found on the
cks. However, the total thick-
considerably. The maximum

s approximately"l,éoo feet at

ne of the upper Basalt unit

occurs in the north central part of Yonna Valley where a 20~foot~thick

‘lava flow caps the lapilli tuff.
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Both Moore / and Williams / have correlated these upper lava rocks

_/ Moore, B, N., op. cit., pp. 37, 155.
_/ Williams, H., The geology of Crater Lake National Park, Oregon:
Carnegie Inst. of Washington, D. C. Pub. 54O, pp. 17-19, 19L2.

and the underlying units of Tertiary age with the volcanic rocks that make
up the platform of the mountains of the high Cascade. On the basis of that
structural position they tentatively assigned the age of Pliocene to these
rocks. Their assignment of Pliocene age to these rocks has thus been in
part substantiated by the middle Pliocene age placed on the underlying

sedimentary rocks, as presented above. Mbore_/ further states that

™ TMoore, B. N., ibid.

5* # # the age of the lavas forming the present Cascade Range® are thus
"believed to be Pliocene and younger."™ The author also believes from
general observation that the upper lava rocks can be traced farther north
beyond the area studied and that they there form the plateau surface upon
-which rest younger volcanic cones.

Intrusive igneous rocks
Lafgely contemporaneous with the upper lava rocks are several bodies
of intrusive'igneous rock noted during this study. These rock masses are
andesite or basalt and have cut into or through the sedimentary beds of
Tértiary ége. |
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Several dikes are shown on plate 2. Those dikes have cut through

the underlying sedimentary beds of Terfiarj age and each can be traced to

the lava flow originating from it. One of 'the dikes is exposed on the

scarp face of Modoc Ridge in the NE3NEZ sec. 15, T., 38 S., R. 9 E. It is

about 10 feet thick, is nearly vertical,

shows colummar jointing at

. right angles to the walls._ The dike appeaﬂs to be continmuous upward into

_an almost flat lying basalt flow..
In Yonna Valley in the SE} sec. 32, T.
of prophyritic andesite cuts through green

dike trends N 52° and is visible for over

37 S., R. 11} E., a thin dike
tuffaceous sandstone. That

600 feet before it passes

upward into a 15-foot-thick glassy andesitic flow.

A dike of porphyritic andesite was oBJerved on the scarpvface of

Swan Lake Ridge in the SW} sec 2L, T. 37 S.

, R. 10 E. That dike is about

10 feet thick and nearly vertical, and it crosses a bed of {e@}ﬁcoria.

In the range of hills northeast of Yomna Valley in the NE} sec. 20,

T. 37‘8., R. 11 E., an intrusive plug or neck is exposed on the summit of

an unnamed peak. The rock contains vertical flow lines and crops out at

the apex of a radiélly sloping surface of eroded andesitic flows. It is

thought that this plug is the upper part of a core of lava rock in the

"conduit of a former volcano. The basalt s.ll exposed in the quarry near

Harpold Dam has already been described in

e section on the sedimentary

beds. That sill, like the other igneous intrusive rocks,'is believed to

have been emplaced during the time of the

L6

ruqion of the upper lava rocks.
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Deposits of Quaternary age (and possibly in part of late Tertiary age)

Older alluvial deposits

A small thickness of poorly consolidated sedimentary materials, mostly
diatﬁmaceousAearth and volcanic ash, underlie some terraCes,vpartly £i11
some valleys, and underlie #llufial Slopes. The posifion of these deposits
indicates that they were lald down after the major part of the tectonic
movements that formed the present mountains and vallejs of the Swan Lake-
Yonna Valleys region. They are characteristically older than the Recent
alluvial materials which are still accumulating —— herein called the
younger alluvial deposits.

Large areas underlain by the older alluvial deposits occnr*as‘terraqes
along the sides of the valleys, where they have been isolated and preserved.
Other remnants may occur at depth beneath the younger valley fill in the
valley floor areas. The older alluvial deposits lie upon the upper lava
rocks or the sedimentary beds of Tertiary age and are, in turnm, ovériaiﬁ’ '
largely by the younger alluvial deposits. The older alluvial deposits lap
irregulari& over the upper lava rocks in railroad cuts 0.6 mile west of
Dairy road junction. At that locality they are exposed to a depth of about
30 feet. The upper part is composed of fine-grained gray ashy sandstone
. and the lower part of fine-grained tan sandstone. 

Unpublished records
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I drillers' logs those materials of a:,llnvial origin are recorded as
clay, ' sand, and ’;heir semiconsolidated equivalents, sléxale‘ and sandstone,
as well as "cha.lk" (presumably volcanic' asﬁ or diatomite) and gravel. In
several wells the thn.n gravel beds were fo&nd to be water-bearing in a
minor way; hcwever, the older alluvial dep$31ts are mostly tight, nomporous

Amaterlals , and the bedded depos:l.ts are 1n most places not productive of

|
|
|

large quantities of ground water.

Younger alluvial deposits
The floors of Swan Lake Valley, Yonna Valley, Pine Flat, the Lost
River lowlands, and the nearby Klamath Basin are underlain in large part

by varying thicknesses of unconsolidated silt, clay, sand, and gravel which

" in many places are still acéumxla.ting during times of flooding. Those
deposits are mapped on plate 2 and referred to herein as younger alluvial
deposits.

In many places, as in Swan Lake Vall , the younger alluvial deposits
overlie the- older alluvial deposits, but others, such as in the lower
part of Yonna Valley, they lap up over the ;’older consolidated rocks. In
the lack of consolidation and in the types' of materials the younger alluvial
deposits in part resemble the older alluvial deposits and the distinction
between the two is in some places arbitrary and vague, as in some of the

well records listed in table 3. Some rocks, like the buried talus along

the foot} of Swan Lake Ridge, span the time of both the older and the
yopnger‘ all&vial deposits and interfinger with them. The blocky talus
rubble occurs along the foot of Swan Lake Ridge and disappears beneath
the alluvium. Judging from the fact that the valley fiu is deep‘ (known
Unpublished records
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to be at least 800 feet in depth) the linear talus strip must form a
considerable band of porous material at depth along the margin It must
also be presyent on the west side of the valley. Well 38/10-9N3 (see log,
table 3') penetrated such blocky talus before entering the lava rock of
the buried fault escarpment. |

At most places in the valley flats the younger alluvial éspoéits ars
too fine grained to a.ffofd large yields of ground fate;eveh though they

'ma.y be saturated and the ground may be swampy. Along the streams or in

the vicinity of the mountain-stream debouchments the deposits are in part
coarser-graiﬁed and in such places afford moderately large ground-water

yields to shallow wells.
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STRICTURE OF THE ROCK MATERIALS

The regi§nal setting between tﬁe Cascaée Mountains and the high
plateau lands to the east suggests that in L broa@ sense this area lies
in an over-all ‘gentle structural sag. Itsmt:incipal tectoniq’forms are
tilted slabs of layered volcanic rock. A ter or regional structure
situation is evident only in the regularity of the typé,'extenx, and
pattern ofAthe fracturing and tilting of the blocks of the earth's crust.

7 In this area volcanic and volcanic-gsedimentary rocks constitute
the known consolidated rock — or Bedrock ;b to a'depth of at least a few
thousand feet. The strata are horizontal §r tilted gently. Along con-
trolling zones the horizontal contimuity of the volcanic stratifications
is interrupted by lines of fracture where vertical displacements have
occurred. The master set of those faults trend about N 35° W. Subor-
dinate northeast-trending ®cross™ faults in places separate the ridges
into rectangular blocks bounding rectangular valleys. The most prominent
faults are shown on plate 2; many others are believed to be present but are
sméil or partially concealed.
~ The faults examined were all of the normal type, having downthrown
thgﬂ:ide that is above the inclined plane oh which motion took place.
Nbrmal faults generally are associated with tensional, or stretching,

forces of earth deformation. However, ther? may have been some thrust or
reverse faulting in the Yomna ?alley area. Certainly there was some

crﬁétal shorténihg there during the epoch of folding that formed the gentle
anticline and synclines in the sedimentary rocks of Tertiary age (see pl. 2).
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IrQsmuch as the principal faults trend northwest, the two main directions
of inclina.tién of the fault planes are to the southwest ahd northeast. So
far as shown by outcrops and by topographic expression, the fault planes
dip fairly steeply — all may be inclined more than 4O° from the horizontal.
The grooved or slickensided fault plane at the west foot of Plum Ridge,

1 mile south of Algoma, dips about 50° in a 8 50° W direction.

Vertical displacement ranges from a few feet along minor failts to
perhaps thousands of feet along major faults such as those along the foot
of the Swan Lake Ridge and Plum Ridge escarpments. Vertical movement,
without an appreciable horizontal component, is believed to have taken
place along the faults. iri most places the major faults are observed to
con:pr:':se a number of parallel slippage planes that divide the fault zone
into "splinter" blocks. This is especi‘ally evident in the large fault

that defineé the west side of Swan Lake Ridge. One of the larger fault

' zones defines the west escarpment of Modoc Ridge for several miles

north ofA Algoma and forms the escarpment Eounding Klamath Lake. - Anothe:;',
the Plum Ridge fault, is exposed in the railroad cuts 1 mile south of
Algoma and forms the sharp-escarpment along the west side of Plum Ridge
just east of the city of Klamath Falls.
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Fault zones in volcanic rocks in some

places form barriers to ground-

water movement and locally may be such in this area. The fault plane seen

o »
in the railroad cuts 1 mile south of Algoma has several feet of gouged,

clayey, crushed material which is less pe

However, the general accordance of ground

eable than the unsheared rock. .«>

ater level thfoughout this area,

regardless of the position of some known faults (see water-level contours

on pl. 1), suggests that the fault zones at best have only a minor control

on the normal horizontal percolation of gr%und water. The principal effect

of the faults on the ground-water occurren&e arises from the relative

positions those displacements have imposed
strata. Fault or fold displacements have ¢

the valley floor to be near the surface, as

below the surface as in well 38/11}-2LEl.

upon the water-bearing rock
aused the lava rock below

in well 38/113-23F1, or deep

4 Beéause the lava rock is the principal water-bearing material, its

depth below the surface and its position above or below the regional‘waﬁer

table are Tactors of prime importance in pl

wells.
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OCCURRENCE OF THE GROUND WATER

Sources of the water

As shown on plates L and 5, an average of about 12 to 13 inches of
precipitation falls during the 7-month period October to April, inclusive, -
and an average of but 3 to L inches during the S-month period May to
September, inclusive. The relatively high evaporation and tra.nsbira.tion
during the May-to-September period makes it unlikely that more than a very
small part of the precipitation falling during that period passes through
the soil to replenish the ground water of the ares. During the cooler 7-
month period, however, the precipitation averages nearly 2 inches per month,
the evaporation and transporation are much lower, and the part of the water
that passes through the soil zone and to the ground water of the region
must be considerable. In the higher parts of the drainage basins, where
rain and snow melt enter the sandy soils and reach the porous zones of the
: bedroék, an appreciable quantity of water is supplied each yeér to the
ground‘watef of the region.

The basin draining to Swan Lake Valley is about 80 square miles in
extent, and only Anderson Creek and a few smaller intermittent creeks »
provide drainage routes for surface runoff. The discharge measurements
of Anderson Creek, shown on plite IQ, g?.jr_ei“bhe _’cotal runoff to the Swan
" Lmke Valley floor as 30, 27L, and 712 acre-feet for the water years 15L6,
L7 and L8, respectively. ‘ ' .

The Yonna Valley drainage basin is about 135 square miles in extent
and is in part drained by Buck Cr;ék, which discharges an average flow of
several cubic féet per second for several months of most years — in ail,
probably less than 1,500 acre-feet of water per year.

Unpublished records
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Lack of surfacé"runcff, evaporationy and transpiration records fér
the area precludes accurate estimation of the average annual increment to
ground water. However, tl‘l;»low surface rur#off 1mt evaporation, and
relatively low transpiration during the moxkiths of greatest precipitation,

|
and the sandy so';lq .and generally porous rc*cks of the upland areas, favor

in._tiltration of a relatively high percepta e of the precipitation. Of
that which enters the soil, it is estimated that a substantial part, but
probably not. more than 2 or 3 inches, reaches the water table.

. The Swan Lake-Yonna Valleys area probably does not receive a natural
gnderflow of groun;l water from eitber the Sprague River val:!.ey to the north
or from Klamath Lake to the west. The ground-water level in Sprague Valley,
north of Yonna Valley, is at a slight}.y higher altitude than that m the
lower part of Yonna Valley, but when the known gradient of ﬁhe water table
~ in the upper part of Yonna Valley (see pl. ll) is projected northward, it
is -seen that a ground-water divide probab | exists between the valleys,
at a considerably higher position than the ,300_1-1‘001', alti;tude' of the
water table along Sprague River valley. s, an inflow from the Sprague
?._igg valley is considered unlikely. H er, it must be noted that only
x.ifrg.g-mg?t.al and inconclusive information is | vailable on wells and water
A}eve]_.s in tﬁq uppermost part. of Ionna Valley. Tgst wells are negded there
. te establish correctly the position of the regional water table beneath

the area of the Yonna Valley-Sprague River divide. The water tableé in the
upper part of Swan Lake Valley in recent years has stood near h4,145 feet.

It stands a little above the level of Upper Klamath Lake and seems to
_deny the possibility of inflow from that direction.

T - 'Unpublished records
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Ground-water body

Tx, Over-all shape of the regional grounddnter body

A regional water table, whose shape beneath the lower valley areas is
shown by contours on plate 1, occurs beneath the whole of the Swan Lake-
Yonna Valleys area. This water table élopes gently down frbﬁ a highér
level b§neath the upper parts of the drainage basins to the a.ltitudé of
the terminal discharge into the Lost River. o ATSE e

The correlation of measured ground-water levels 'shows that 't'he* x;egional
water table slopes down from the upland parts of Swan Lake and Yonna Valleys
at the rate of about 20 feet per mile. Beneath the lowland valley "flats"

the water table in the two valleys takes on different characteristics. Down

slope, the water table beneath Yonna Valley retains a broad trough-shaped

surface with a quparatively low gradient through _the; upper part of the

valley "flats" until it merges with that from the lower ﬁpa.rt. of Swan Lake

- Valley. Thence it slopes to Lost River on a broad, even front with a

gradient of about _2 feet per mile. The regional water table beneath the

] Syra_rx Lake Valley "flat“_ continues the ‘steeper gradient‘_of f.he nplandmwater

table through the deep valley fill. Through the valley-fill material,

the water passes with a gradient of about 10 feet per mile to the buried

talus material along its margins. From the valley fill it moves into
the bedrock and into those linear talus strips in "French-drain® style and
has a gradient of about 2 feet per mile. Toward the south it forms part of

the broad front of the regional water table sloping to the level of the

Lost River.
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As shown by the contours on the water

table (see pl. 1), the ground

water beneath the lower part of Yonna Valley is in balance with the Lost

River, and at times water flows out into the river. Apparently the main

flow of Bonanga Springs does not come from| the ground water beneath Yonna

Valley, but, judged on the basis of a sti

incomplete record of ground-

water levels, represents largely ground water percolating down grade from

Langell Valley and other up-river areas.
(see pl. 6) is substantially greater than

ground-water body beneath the Yonna Valley

he discharge of Bonanza Springs
conceivable recharge to the

drainage area alone.

Other characteristics of the regional ground water

Above the level of the regional water

table the pores of the rocks

and soils are partially occupied by water Tnd the annual replenishment

from precipitation passes by saturated and

\ unsaturated flow downward

through the pores. Under such conditions :‘,t is common for small bodies

of ground water here and there to become s spended on impervious layers

e N TR . C
*aé;pe'rcmum, part of whichmay b

£ s

‘@ returned to the surface in

"side hill" springs or may be transpired by plants. Relatively few such

f}igh-level perched bodies occur in this re

of less permeable rocks.
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Beneath the regional water table the pores of ali the rock materials
are séturated, but the lava-rock units (the upper and lower cnes described
previously) are almost the only materials having sufficient permeability
to yield large quantities of water to wells and springs. Where relatively
impervious strata, such as the sedimentary beds of Tertiary age or the fine-
grained older alluvial deposits, overlie the lava rocks, they form a non-
producing zone which in effect depresses, or confines, the ground water in
the lava rocks below. When that confined ground water is released by the
drilling of wells it rises to the level of the regional water table level

in artesian _/ fashion. In a few wells near Alkali Lake, where the land

/ The reader is reminded that hydrologists of the Geological Survey
use the work "artesian™ to mean any confined water. Most dictionaries
still use the older definition of water that flows from the well at the
surface. Also, popular usage sometimes erroneously takes the word ‘artesian'

- to mean any well of large yield, or any deep well.

surface is below the altitude of the regional water table, confined water

flows from the' wells at a height of as much as a few feet above the surface.
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Up gradient from places where ground water is being drawn off at a
lower level in a much more pervious mat,eri;hl, such as‘ more permeable bed;-&.-g
rock of the valley walls and the buried ta@us strips along the sides of
Swan Lake Valley, the regional water table‘ seems to have sections with
a steep hydraulic gradient. Down gradient from those steep-gradient
sections are stretches of low hydraulic ngdient where percolation takes

place in the highly permeable buried talus materials. A well near the

border of those strips may, in the upper piart of the hole, especially in
the valley alluvium, encounter water whose’ static level is higher than
the level of water encountered in bedrock Fr the buried talus material at
greater depth. That is the situation in s me wells, such as 38/10-9N2 and
-9Ml, where the upper water descends in the well and runs out into the
bedrock and buried-talus aquifer. Some of] the water in the alluvium is
obviously perched above water-table level, but the deeper water there is
at or close to the true regional water table in at least the northern

3
/

half of the valley.
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. Nature of the aquifers

General classifications
In the wells for which reliable information afforded a description

of thé water-bearing materials, lava rocks give nearly all the large
yields of water. The Coleman well, 37/10-30Bl, in the pumiceous materials
“ of the sedimentary beds of Tertiary age at the north end of Swan Lake
'Valley, is about the only irrigation well to obtain its water from: -
coﬁsolidated rocks other than the lava rocks.

| Of the smaller wells, drilled for only household use, about half
obtain water from the lava-rock strata and half from the sedimentary beds

of Tertiary age or from the later alluvial deposits.

Aquifers of the lava=rock units

As judged by the large percentage of flow breccia (cinders ’ ‘broken
lava, porous lava, etc:) recorded by drillers when penetz:gj:ing the lava
- units, .the upper ax;d. lower lava rocks must contain even more flow breccia
‘ a;pq,.shattered lava rock than is evident from the sections of outcropping
rocks (described in the section on Geology). |

- Both the upper and lower lava rocks contain many flows that were

l;rgely shattered an_d‘ broken up during solidificatiqn, and in many places
_ ..f?he blocks were ;ollgd into place and now have an open-work texture. Also
present are b_edg of frangggtal effusive materials — pumice, scoria, and
]fpill?.. "Ifhe chilled tops and bottoms of otherwise solid flows are in
many places observed uto be shattered and vesicular enough to afford avenues
of ready percolation. Many of the more nearly solid flows are severed by
Joints formed during cooling and deformation of the flows. These joint

crevices allow water to pass through the rock. Few of the "solid™ flows
show any ability to confine the ground water in the adjacent more porous

lava rocks. Unpublished records
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The aquifers that supply water to the large-producing wells are porous
flows and beds in the lava rocks. That they should afford high yields
where they occur below the regional water table is reasonable to one who
examines the large pore spaces in rzhe fragmental lava zones in surface
exposures such as the flow breccia of the upper lava rocks in the rail ’\/,d
cut 0.6 mile west of Dairy. Some of the wells finished in ﬂow-—breccia
aquifers have yielded at a rate commonly exceeded only by wells yielding
from cavernous openings of lava rocks or limestones (see 38/1131-12Bl1 and
<3311 in table 1). Every porous zpne by itself will not support a large-
producing well; however, most porous zones of the lava units afford <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>