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1.0 Abstract

From July 15-21, 1998, Center for Gegpital Investication of the Shally Sub-
surface (CGISS) acquired a 6.7 km long east-west seismic reflection transect in the
Grande Ronde aley, north of Union, Orgon. W acquired the data with a tratler
mountedsurfaceseismicsourcealongWoodruf Laneandin adjacenfarmfieldsto deter-
mine sedimentaryasinstructureandstratigraply along3 separat@rofiles. A well along
thetransecshavs interbeddedjravel andclay unitsto adepthof 140m (460ft) andinter-
beddedasaltclay, andgravel unitsfrom 140-220m (460-720ft) depthalongProfile1 at
CMP 4400. In thisregion,we obsene astrongcorrelationbetweerlithologic changesnd
seismic reflections. The seismic results suggest that the basin deepens to the west along
the transect, with arvarage apparent dip of approximately Zmes along the entire
transect, bt local apparent dips of up to 10ggdees along Profile 3.aklt locations and
offset orientations also strongly correlate with mappedts in the adjacent hills.

2.0 Introduction

The GrandeRondeValley, locatedin northeaster®regon (Figurel), is thesite of
abasinwidestudyby the Oregon Departmentf GeologyandMineral Industries. The pri-
mary purposeof thework reportedhereis to locateandcharacterizéaultsin the volcanic
units belov the sedimentary basin fill which may be conduits for groatemcirculation
into the basin from belg and to determine if geologic strata in the sedimentary section
correlate rgionally. This study is being conducted by the Center for Ggzipal Investi-
gation of the Shally Subsuréce (CGISS) at Boise State Maisity as part of the basin-
wide efort to decrease the dependence onesearirater in the southern portion of the
GrandeRondeValley. In particular we conducteda seismicreflectionprogramwith atie
to local well logs to best characterize changes in litholagntify basin structures, and
locate fults.

We initially acquired seismic data atdvest sites in the southern Grande Ronde
Valley, north of Union, Orgon. In addition to analyzingg®snal graity and magnetic
profiles (AMAX Exploration, Inc., 1975) and local well logsafVTassell, written
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FIGURE 1. Location map for the Grande Ronde \lley in northeast Oregon. The map shws
surface eleation (in ft) in light contours, bedrock elevation (in ft) in bold contours and general
locations of seeral wells discussed in the paperNote the major basin depocenter north of the
study area. (Individual maps from J. Van Tassell)

comm.) theseseismictestssenedasthebasisfor designingheseismicreflectiontransect
across thealley. From the initial report (Liberty et al., 1998), we determined that the
depth to the upper basalt contact should be less than 500 m. Unfortumataiyinuous
profile across thealley could not be acquired due to land access issuesplerage is
complete for one profile that is greater than 5 km long (Figure 2).

3.0 Setting

Figure 1 shws the location of the study area in southern Grande Roaltky V
with surfacetopograply andbedrock(upperbasaltcontact)elevation. Thebedrockeleva-
tion was dewed from rg@ional well logs, bt only a fev wells penetrate basalt in the
southermportionof thevalley. Lithologic logsfrom four selectedvellsin theregion (Fig-
ure 2) shw that bedrock topogragtand intrabasin stratigraplare comple with rapid
lateral changes in fine- and coarse-grained fluvial deposits, and position, thickness and
numberof lavaflows. Bedrocktopograply appearso deeperbasinvardfrom theeastand
west range fronts (deepest near well #2, see Figures 1 and 2). Vihead magnetic
signatures (Figure 3) also suggest that the bedrock topggvaphs across thealley,
with local bedrock lars south of Viodruf Lane near GodieRoad (thus>glaining the

Southern Grande Ronda@Néy Seismic Project - Phase II: Reflection Seismic Results 3



Grande Ronde \alley Seismic Est Site

28 5" I A

| s Distance (ft) N
UdgI | 0 2000 5000
are =
L | o o | 0 05 10 2.0
() R ﬂ Distance (km)
33' e
L

\|_Profile 2]

') b ™

@ ) (3) 4)
45/39E-5(1) 3S/39E-33¢b 45/398-1cb, ¢ GB
n iju;ﬁ:t_: csnsGB____/-- 0 - — = =
A Ash
800 1= e
2500  1i: [
E R BT
° TTs= |
S T700 1 1
= i g i
pt 17 '
je] e —
2000} Joe s - B
m "600 :_ - - 1 “Sapralite”
] “Broken :—
I Gray Basalt
~500 |

FIGURE 2. Topographic map of the study aea and selected lithologic logs ém nearby wells.
Seismicline locationsare noted. Note: Well locationsare not precise but arelocatedin the proper

township, range and section. WMl logs 1-3 povided by J. Van Tassell. C=claySlt=silt, S=sand,
G=gravel, B=boulders.

increase in depth between well #3 and well #4) and north of the western portion of our
transect.
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FIGURE 3. Potential field mapsfor the southem portion of Grande RondeValley. Seismicline
locations are shavn with bold lines. (a) Complete Bouguer greity map for southem Grande
Ronde \alley. Note the lage gravity low north of Hot Lake. Local gravity lows east of Craig
Mountain are likely spurious single point anomalies. (b) Residual magnetic intensity magrf
southem Grande Ronde \lley. Lines traversing northeast/southwest ag flight lines; shaded
contours represent the magnetic signatwe. Note the lage lav northeast of Hot Lake and
another local lov south of Woodruff Lane. (c) Superimposed graity (bold contours) and
magnetic (shaded contours) maps &ém (a) and (b). The combined greity and magnetic lovs
suggestn increasen depth to the denserand more magneticbasaltbeneaththe lessdenseand
lessmagneticsedimentsof the overlying basinfill. (Figuresmodified from AMAX Exploration,
Inc., 1975)

4.0 Seismic Results

4.1 Seismic Acquisition

We used a 120-channel, 24-bit Geometrics seismograph with 2-m station spacing
and up to 120 m shot-to-reeer distances for Profiles 1 and 2, and 4-m station spacing
andup to 240m shot-to-receier distancedor Profile 3. We recordedceachgatherusinga
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0.25 ms sample rate for 0.5-0.7 seconds. A traileunted, 320-Ib rubbdyand-acceler-
ated hammer suate source @as used to generate egyeiat station midpoints. At each
source position, the hammepuld strike a 1 inch steel plate up to 9 times. Station loca-
tionsweresuneyedwith a Topcontotal station. We optedfor largerstationspacingalong
Profile3 to accounfor theincreasedravel time (depth)of reflectionsonthefield records.
Generally a lager station spacing results in less fold (orezage) on the upper reflec-
tions, but this changen stationspacingvasnecessaryo imagethe completesedimentary
and upper hard rock section (primarily due to the dispersature of sudace vaves that
interfere with neaoffset data).

4.2 Processing

The seismic reflection data were field monitored and processed using Larsdmark’
ProMAX seismicprocessingpackageona UNIX workstation. We combinedtheraw data
into a SEGY seismic file and assigned station locations and shot anereteations.
After designing and applying a deesotution operator to increase resolution and reeno
short-period multiples (generally originating from the nearas@), we remeed noisy
traces and muted ground roll, refractions, and aievenegy. Next, we binned and
sorted the data into common mid-point (CMBjlers and applied efgtion statics. An
iterative, interactie \elocity routine vas used to correct for normal vemut (NMO), the
geometry dkct of shots and reaadrs with diferent ofsets. Once we selected elacity
model for each CMP location, we applied NMO, a bandpass &lerstackd the data.
To retainamplitudeinformation,we usedanamplituderecovery routineto counterenegy
loss due to geometrical spreading and acoustic attenuation.

4.3 Profile 1

Seismic Profile 1 kgns with source points at Hwy 237 and with geophones
placedalongthe Woodruf Laneshoulderevery 2 m. Theline progressesestfrom Hwy
23710 abridgeat CatherineCreek(westof the Hawkins Roadintersection).Landaccess
was not permitted lyend Catherine Creek.

Strong, laterally continuous reflections appear from 30-120 ms on the eastern por-
tion of the profile to greater than 300 ms on the western portion of the profile (Figure 4).
Each reflection appears to increase imgtéime (depth) tavards the west with arverall
apparent dip of approximately 2gtees and with an apparent westd/thiclening of
seismicstratigraphiaunits. Disruptionsin lateralcontinuity occuratapproximatelyCMP
750, 1190, and 1840, and a change in reflection dip occurs at approximately CMP 3350.

The most prominent break in lateral stratigraphic continuity (CMP 1840) corre-
lates with the projected location of the Little Creault (Gehrels, 1981; White, 1981) on
the profile. Difractions cross on the unmigrated section at this location, suggesting a lat-
eral,nearverticalbreakin thegeologichorizons. Thereflectionsappeato be offsetdown
to theeastapproximately25 m atthislocation,whichis consistentvith the senseof move-
mentonthelLittle Creekfault. Also, evidenceof movementappear®nreflectionsasshal-
low as 40 m depth (as shall@s confidently imaged). A sedimentation rate of 4 m/1000
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yrsduringthePleistocené€Bishop,1992;VVan TassellandFromwiller, in review) suggests
that the &ult has been awi until at least 10,000 years before present. Additionat near
verticalbreaksin the seismicsectioncorrelatewith unnamedaultsin theadjacentanges
(White, 1981) and with the structural grain and general sensevaimamnt in the rgion
(Barrash and others, 1980; 1983; White, 198alkéf and MacLeod, 1991).

We superimposed lithologic log from alocal well (Well #4 on Figure2) to corre-
late reflections to specific lithologic contacts on the seismic depth section (Figure 4) at
CMP 2400. The reflection associated with the uppranic contact correlates with the
deepestoherenteflectionthatis traceableacrosghesection. Below thisreflection,large
amplitude ot less-continuous reflections appeard are likly associated with interbed-
dedsedimentindvolcanicrock units,andwith seismicenepgy trappedbetweerinterbeds
(short-period multiples). These reflections attenuate to the east, perhaps suggesting sedi-
mentary interbeds diminishward the eastern range front. Reflections in the upper por-
tion of the sedimentary section correlate with coarse-to-fine grained sediment contacts
(e.g.,55m and65 m depth).Also notethelow anglereflectionthatappear®ntheeastern
portion of Profile 1 (CMP 50-400). The seismic signature of thigauliffers from the
diffractionsobsenedto thewest(Figure4) andmayrepresena structuralor stratigraphic
feature.

4.4 Profiles 2 and 3

SeismicProfiles2 and3 continuewestwardfrom Profile1 aftera1609m or 1 mile
gap (Figure 2). Profile 2 is 800 m long (1/2 mile) and could not continue west of Peach
Road due to ehicle access problems in the magrahea. Profile 3 is ffet southvard
approximately0.5km from Profile2. SeismicProfile 3 terminatesatthe bermeastof the
railroadtracksthatparallelHwy 203. Sourcepointswerelocatedbetweergeophondoca-
tions on both profiles. Wectended the station spacing on Profile 3 after recognizing an
increased tn&el time to the lage amplitude reflections from Profile 2.

Reflections on Profile 2 appear relaty flat-lying, lut an increase in dip appears
along Profile 3 (Figure 5). Both profiles contain géaamplitude, continuous reflection
package at 80-100 m depth. This reflection packageely ldssociated with a change
from course-grained, neaurface material to finegrained, underlying sediments, as
obsered in well # 2 (Figure 2). This sequence may be traced along the upper portion of
Profile 1 and perhapstends asdr east as CMP 2000. Beldhe lage amplitude reflec-
tion package, an inteal/that is up to 200 m thick contains relaty few continuous
reflections. This correlates with the neantinuous clay sequence recorded azil W 2
(Figure 2).

Below 250-300 m, strong continuous reflections appeainaguggesting alternat-
ing course-andfine-grainedsediment®r sedimentarynterbedsetweenvolcanicunits.
We suspect the reflections at 300 m depth on Profile 2 and from 250-300 m depth on Pro-
file 3 may correlate with the sedimemivanic rock contact, although theaet correla-
tion of the contact between Profile 2 and Profile 3 f&cdit to pinpoint because of the
differencen signalstrengthanddataquality betweerthem. Thedecreasén depthto this
horizon to the south, along Profile 3, and at the Hoelvakkawvay test site (Liberty and
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FIGURE 5. Preliminary unmigrated seismicProfiles2 and 3. (a) Time section. (b) Depth section.
Note the dip change between Pfile 2 and Pofile 3 on the section bele 200 m.

others, 1998) may be due to structural coxipks close to the range front (Craig Moun-
tain). However, thereflectionsstill appeato dip to thewestalongProfile 3 (steepepnthe
eastern portion of the profile), suggestingaltfcloser to Craig Mountain or a change in
geologic dip, as we obsedt at the Hot Lakwalkavay seismic test (Liberty and others,
1998). Reflections belothis upper contact on Profile 3 may correlate with deepleav
nic units or interbeddedlcanic rock and sediments. Also, due to theljiloblique ori-
entationof the seismicprofile with respecto thetruegeologicdip (we estimatea 6 degree
apparent dip between CMP 8750 on Profile 2 and CMP 9990 on Profile 8jy &oen
out-of-plane geologic strata may appear on the profiles.
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5.0 Summary

The seismic reflection transect across southern Grande Ronde basrastan-
tinuous package of sediments across Hikey though arying in lithology both laterally
andvertically. Theseismicresultsareconsistentith gravity andmagneticdatafrom the
region. The sedimentary/@lcanicrock contactacrosghevalley deepenso thewestonall
profiles and may shalloto the south near Craig Mountain. Neartical faults and the
distribution and continuity of coarse- and fine-grained sediments irattey will influ-
ence groundater flav, and thus prade constraints on a groundver model for theal-

ley.
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