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INTRODUCTION

The bedrock geologic map of the Weippe North 7 '/, quadrangle was produced from
field mapping, existing research, and water well logs. Mapping was greatly enhanced
by comparisons to parts of surrounding field maps by John Kauffman of the Idaho
Geological Survey and Jon Payne of the Department of Geological Sciences,
University of Idaho. The quadrangle is along the eastern margin of the Clearwater
Embayment of the Columbia Plateau, where Miocene basalts rest on older rocks that
comprise the Clearwater Mountains. The southern portion of the quadrangle is part of
the Weippe Prairie, dissected by Jim Ford Creek. The very northern part of the
quadrangle is bordered by Orofino Creek.

Good exposures are primarily limited to quarries, roadcuts, and outcrops on the
canyon walls of Jim Ford and Orofino creeks. Away from canyon walls in the plateau
areas the basalts are typically weathered to a light to dark brown saprolite that ranges
from under one foot to over 15 feet in thickness. The prebasalt rocks are also deeply
weathered, generally red to yellow in color. Where basalts are in close contact with the
prebasalt rocks, the saprolite is red to red-brown in color. Attitude and mineral
composition determinations of prebasalt rocks generally require excavation of
overlying regolith and soil. However, a few unweathered exposures do occur in places
along Orofino Creek and Placer Creek.

The folds mapped on the quadrangle are shallow, low amplitude, long wavelength
folds with narrow anticlinal ridges and wide synclinal troughs. Deformation occurred
during and after emplacement. For example, examination of the Saddle Mountains
sequence along Jim Ford Creek shows more thickening in the Asotin-Wilbur Creek
Members over synclinal areas than does the overlying basalt of Weippe. The folds
illustrated were determined from field observations, detailed tracing of individual
contacts, air photo examination, and drainage pattern interpretation. Though they are
subtle, these folds are believed to be important in that they controlled distribution
patterns of the Saddle Mountains flows.

Forty-four basalt samples were analyzed by XRF for major and trace element
compositions in the GeoAnalytical Lab at Washington State University (Table 1). The
magnetic polarity was determined at numerous basalt outcrops with a field fluxgate
magnetometer.

The magnetic field over the quadrangle, based on aeromagnetic survey data compiled
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(1981) gave member status to Swamp Creek. Normal magnetic polarity, although field
magnetometer readings sometimes inconsistent. Poorly exposed, but directly underlies
the Craigmont Member at one exposure a mile north of Weippe. Thickness not
determined but probably less than 75 feet. K-Ar age determination of a sample
collected by Camp (sample VC79-317) in the Elk Creek Falls quadrangle resulted in a
date of 11.4 + 0.8 Ma (results provided by S.P. Reidel, Pacific Northwest National
Laboratory).

The Craigmont and Swamp Creek form the capping basalt unit on the Weippe
quadrangle. Both basalts are interpreted to have erupted from local vents filling shallow
downwarps in the Weippe area. One dike for the Craigmont was identified on the north
side of Jim Ford Creek in the southeast corner of section 31. In places the flows filled
the downwarps and spread over the more extensive Weippe Member. The Craigmont
was found to overlie the Swamp Creek at one locality, but the lack of exposures
throughout the quadrangle made interpretation of the relation between the two difficult
to determine. Therefore, the Swamp Creek and Craigmont are mapped as one unit.

Twe Basalt of Weippe (Miocene)-Medium- to coarse-grained basalt with
abundant plagioclase and olivine phenocrysts. The Weippe ranges from
120 to 200 feet thick and is best exposed along State Highway 11 northeast of Weippe.
This unit, along with the underlying Asotin-Wilbur Creek Members, filled lows that are
believed to have formed primarily by deformation during and after emplacement of the
Grande Ronde. In the plateau areas of the quadrangle exposures are poor because of
extensive saprolite development. Typically, only remnants of basal columns crop out.
Polarity recordings were inconsistent using a field fluxgate magnetometer.

Swanson and others (1979a) reported that the Weippe is petrographically and
chemically similar and probably equivalent to the Pomona Member in the Lewiston
basin. However, the Pomona in the Lewiston basin is 25 miles west of the
westernmost outcrops the basalt of Weippe. Camp (1981) used the term “basalt of
Weippe” and did not suggest raising it to member status. Hooper (2000) reports that
magnetic discrepancies along with different isotopic signatures prove that they
represent two different eruptions even though they have similar ages and chemical
compositions, although he does not provide the data for comparison. A date of 12.9 +
0.8 Ma was obtained on the basalt of Weippe on the adjoining Grangemont
quadrangle. A laboratory examination of paleomagnetic directions by the Idaho
Geological Survey from the same site show that the basalt of Weippe does not match
published data for the Pomona.
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e by McCafferty et al. (1999), is shown in Figure 1. The magnetic pattern on the map . . .. . . Stratigraphic descriptions and correlations in Washington, Oregon, and Idaho, in S.P.
3 is somewhat enigmatic. The magnetic low over the Weippe Prairie suggests that a Taw Asotm and Wllbu? Creek Membefs, undivided (Mlocene)f C_OHSIStS of Reidel and P.R Hooper, eds., Volcanism and Tectonism in the Columbia River Flood-
2 strongly reversed basalt unit underlies the prairie. However the capping basalt units fine- to coarse—.gralned.basalt that 18 ,Spa¥sely plagioclase-phyric and has Basalt Province: Geological Society of America Special Paper 239, p.21-54.

R (the Craigmont and Swamp Creep Members) show a generally normal polarity in the normal magnetic polarity. Rap_ld grain size changes from fine tO_ coarse

. field. A strong magnetic high in the northwest portion of the quadrangle is perhaps are common. These two members form resistant b.ench.es along Orqﬁno and J‘m.F"r.d Swanson, D.A., J.L. Anderson, R.D. Bentley, G.R. Byerly, V.E. Camp, J.N. Garner,
é associated with the normal polarity Asotin and Wilbur Creek Members which crop out creeks. The entire unit ranges from 80 t0,280 feet in thlcknﬁ?ss. It thlpken§ and.thlns mn and T.L. Wright, 1979a, Reconnaissance geologic map of the Columbia River Basalt
o along Orofio Creek. However, the Grand Ronde R1 Member also crops out in the :ﬁ?ﬁﬁ;se to .pzsiem{)lacetmhent dtehforma:tlfongl lows and h,lgl}s' lishlsdt(l;lckinlng Tﬁd Group in eastern Washington and northern Idaho: U.S. Geological Survey Open-File
E_ creek with surprisingly little influence on the magnetic field. The older intrusive and ¢ gfls Vlts,l e4a %I;‘(?;_N Ie{zs](;u _Wte; icmfg\;xposurag n lﬁl orl ree tnea: ¢ Report 79-1363, scale 1:250,000.

[ metamorphic rocks in the northeast portion of the quadrangle cause a significant center of section 4 ( ’ ), northeast o cippe. Lypically columnar structures
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moderation of the magnetic field relative to the intensely magnetized basalt flows.

are varied and complex but the uppermost part consists of a well preserved hackly,
vesicular basalt. Locally, the Asotin occurs as slump blocks on the Grande Ronde.

Swanson, D.A., T.L. Wright, P.R. Hooper, and R.D. Bentley, 1979b, Revisions in

! ! : stratigraphic nomenclature of the Columbia River Basalt Group: U.S. Geological
L i . Mclann . . Survey Bulletin 1457-G
[ ] - )
n "Ml Most researchers have attempted to separate the Asotin and Wilbur Creek members
?.L= DESCRIPTION OF MAP UNITS (Swanson and others, 1979a; Swanson and others, 1980; and Hooper and others, 59 p.
L . . o . 1985.). Wh.ere there are good outcrops the two members can be distinguished using Swanson, D.A., T.L. Wright, V.E. Camp, J.N. Gardner, R.T. Helz, S.M. Price, S.P.
( ;,,; 1} The stratigraphic nomenclature for the Columbia River Basalt Group is based on that stratigraphic and chemical data. However, the basalts were emplaced as valley and Reidel, and M.E. Ross, 1980, Reconnaissance geologic map of Columbia River Basalt
?g_ : ?__,JL-"’ o presented by Swanson and others (1979b). In Idaho the group is divided into four structure-filling flows over irregular surfaces and it has been shown that they are Group, Pullme.ln.and Walla Walla quadrangles, southeast Washington and adjacent
e z . . e N . . s 5
EE P 1L TN formations: from base upward, these are the Imnaha, Grande Ronde, Wanapum, and difficult to map as laterally continuous units over long distances (Bush and Garwood, Idaho: U.S. Geologic S Miscell Geologic 1 tioati Series Map I-
_:'--.__Qal Té Saddle Mountains. The Imnaha does not crop out on the Weippe North quadrangle. 2001; Garwood and Bush, 2001). In addition, Reidel and Fecht (1987) have shown 11a390.sca.le.1'2€':5% (())%1((): urvey Miscellaneous Lyeologic tvestigations weries Y.ap
4 f s A Lis The Grande Ronde Basalt is interpreted to be made up entirely of the RI1 that flows from these two members locally mixed at the surface to form the ’ ' ’ '
mggnetogtratigraphic unit. The remaining three Grapde Ronde magnetost.ratigraphic Huntzinger flow in the Pasco basin, an indication of negrly simultaneogs eruptiqn. Waters, A. C., 1960, Determining the direction of flow in basalts: American Journal of
units which overlie the R1 to the west were not identified on the Weippe North Garwood (2001) also concluded that the two members mixed in the Lewiston basin. .
. . . Science, Bradley Volume 258 A, pp. 350-366.
quadrangle. Flows of the Priest Rapids Member of the Wanapum Basalt crop out Therefore we have mapped them as one unit.
% glong Jim Ford Crec?k. Five chemical types.of the Saddle Mountains Basalt were Wright, T.L., M.J. Grolier, and D.A. Swanson, 1973, Chemical variation related to the
& identified: Asotin, Wilbur Creek, basalt of Weippe, Craigmont, and Swamp Creek. WANAPUM BASALT stratigraphy of the Columbia River basalt: Geological Society of American Bulletin,
cs . . . . . v.84, no. 2, p. 371-385.
T\ivo Ic)irebasilt uCnlts were 1dent21ﬁ§g (1)111 tge l\thle.lpl)lpe North 1quadra;lngle. Intrumge rock(s1 Tor Priest Rapids Member(Miocene)- Fine- to medium-grained basalt with
re atlf to the ret;lclious a(%re laI? at %l.t 0cc111(r af?nhg tSe .eastern cdge aﬁl. microphenocrysts of plagioclase. In comparison to Preist Rapids basalts Wright, T.L., D.A. Swanson, R.T. Helz, and G.R. Byerly, (1979), Major oxide, trace
= N\ northeastern part of the quadrangle. Precambrian rocks of the Syringa metamorphic over much of the Columbia Plateau the basalt is finer grained, and lacks element, and glass chemistry of Columbia River basalt samples collected between
5142 Twe s sequence are poorly exposed on Orofino Creek Point and at one locality northwest of

the point. Small, but fresh exposures crop out along the northern border of the
quadrangle in Orofino Creek. The extensive soil cover made interpretation of the
prebasalt-basalt contact very difficult to locate. The most difficulty occurred in the
eastern and southeastern part of the quadrangle where large areas contained no
outcrops. Thus, many contacts over parts of the quadrangle were located using only

easily visible phenocrysts of plagioclase and olivine in hand specimen. The basalt can
be distinguished by its distinctive chemistry. On the Weippe North quadrangle the
basalt is of the Rosalia chemical type first described by Wright and others (1973), and
is only exposed along Jim Ford Creek.

topographic expression. GRANDE RONDE BASALT
R; magnetostratigraphic unit (Miocene)—Several fine-grained aphyric
SURFICAL DEPOSITS Tgr, reverse magnetic-polarity flows of Grande Ronde chemical type (Wright
_L N and others, 1973: Swanson and others, 1979; Reidel and others 1989).
s f-31 514] . . . This unit is 580 feet thick along Orofino Creek in the northern part of the quadrangle.
3 Qal Alluvmm (Holocenc.e)fStream and slqpe wash deposits. Predomlnant}y sand, The flows exhibit radiating cohglmnar structures up to 300 metefs high andq200 me{[%ers
25 silt, and clay occur in the smaller drainage systems. In Orofino and Jim Ford across. These structures, named “war bonnets” by Waters (1960), are curvilinear at the
. . Cregks, pe‘t?bles and cobbles are common. Large boulders over 2 meters in top but are generally “flat floored” with an abrupt transition to larger, more regular
25 diameter dominate Jim Ford Creek in the northern part of section 9 a,n(,i the well-formed vertical columns below. Many of the war bonnets are partly covered and
sou.thwestern.pgrt of sef:tlon 4 (T35N, R,4E)' In.O}roﬁno Creek, the F:omp051t10n 15 the irregular columns give the impression of dipping basalt units. Vesicular zones are
variable consisting of mixtures of quartz-rich granitoids and basalt. In Jim Ford Creek, missing throughout much of the sequence.
o T 35N, composition is nearly 100 percent basalt. The drainage pattern in the southeastern part
T.36N. of the quadrangle is inconsistent with normal stream development. Southwest flowing
A5 i e Y, :1'35 i drainage systems join the northwest flowing Jim Ford Creek suggesting structural PREBASALT ROCKS
b5 - control by the northeast limb of the northwest trending syncline.
5140 {540 INTRUSIVE ROCKS

Landslide deposits (Pleistocene-Holocene)-Highly varied rock and soil
masses ranging from slumped coherent blocks to earthflows of unsorted,
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unstratified colluvium. Landslides include large blocks of basalt and
sedimentary interbeds in a matrix of poorly sorted basalt rubble. Most landslides are
related to sediments on top of and below the Asotin-Wilbur Creek Members. Some
landslides along Orofino Creek are related to the location of the prebasalt-basalt
contact.

LATAH FORMATION

Latah Sediments (Miocene)—-Clay, silt, sand, and gravel deposits that in
Tls places separate individual basalt flows. These deposits are only illustrated
on the cross sections and the map as locations since outcrops are rare and

mapping them as continuous units is difficult. Of note are the gravels below and above
the Asotin-Wilbur Creek unit. These gravels are dominated by quartzite and quartz-rich
granitoids. They lack basalt fragments, are well rounded, and have a very high
sphericity. Sizes range from 2 mm to 25 cm with a 10 cm average. The interbeds are
important because they are in places more laterally continous than can be illustrated,
and in part, are responsible for the numerous slump blocks and landslides on the
quadrangle.

COLUMBIA RIVER BASALT GROUP

Hornblende-biotite tonalite and quartz diorite (Cretaceous)—Foliated to
locally massive, medium- to coarse-grained, hornblende-biotite tonalite
and quartz diorite. Foliation is generally caused by orientated biotite but
also by hornblende. In places, the biotite has replaced the hornblende. Fresh exposures
occur primarily in the northeastern part of the quadrangle. Location of the intrusive-
metamorphic contact is based on trends including previous mapping by Hietanen
(1963).
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SYRINGA METAMORPHIC ROCKS

Schist and gneiss of the Syringa metamorphic sequence (Proterozoic)—
Medium- to coarse-grained muscovite-biotite schist and gneiss, and minor
quartzite and calc-silicate rocks. Typically weathers orange-red and/or
purple-red. Where fresh exposures exist along Orofino Creek biotite dominates with
common muscovite porphyroblasts. Most exposures south of Orofino Creek are highly
weathered with only muscovite and quartz remaining. Variants include rocks with
either mica exclusively. Sillimanite is common, comprising up to 25 percent of the
rock in places. Garnet is abundant locally and in places is aligned with the primary
foliation. Hietanen (1963) mapped this unit on Orofino Creek Point as the Wallace
Formation of the Belt Supergroup but did not note the exposures along Orofino Creek.
In the southeast part of the quadrangle, mapping of this unit was based entirely on
regional trends because no outcrops or float were noted.
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1971 and 1979: U.S. Geological Survey Open-File Report 79-7711, 146 p.75.

Figure 1. Comparison of geological map (left) and aeromagnetic map
(right) over the Weippe North Quadrangle.
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. lEac _ Twe Twe Tesc Q . Tesc | 3000" C-39 Twe | 01DG53 | 51.75 14.54| 1.799 10.92| 0.196| 10.94| 6.60| 0.56] 2.46| 0.228
il ; Taw e o C-40 Tcsc |01JB201| 52.01| 13.50| 3.000| 13.81| 0.221| 8.44| 4.37| 1.46| 2.76| 0.418
== _Jor >~ Qal Tpr T\ _y c-41 Tpr |01JB334| 50.31| 12.70| 3.72| 15.49] 0.26| 8.74| 4.28 1.28] 2.44/ 0.79
2000" Tis Tan o o~ -2000' C-42 Twe | 01JB40 | 51.45| 14.42| 1.862| 11.56| 0.209| 10.85| 6.45| 0.50| 2.47| 0.236
Tis C-43 Tcsc | 01JB39 | 52.53| 13.51| 3.011| 13.30] 0.224| 8.47| 4.15| 1.53| 2.85| 0.430
, C-44 Twe | 01DG12 | 51.88| 14.64| 1.734| 10.64| 0.188| 11.12| 6.55| 0.55 2.50| 0.205
1000'1 PRE-BASALT ROCKS Tesc Bk
PRE-BASALT ROCKS
e ——
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