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PURPOSE 

Date: 
September 9, 1986 

Fiie code: 430 

To demonstrate, explore, and assess the potentLil of using 
ground-penetrating radar techniques in tbe Pumice Zone of Central Oregon. 

PA&TICIPANTS 

James A. Doolittle, Soil Specialist (GPR), SCS, Ch.ester, PA 
Bill Ferry,. Party Leader, SCS, Redmond, OR 
Herb Huddlestoa, Professor,. OSU, Corvallis, OR 
Jerry Mc.J>onald, Soil Scientist, SCS, Redmond, OR 
Ron Mynrum, Soil Scientist, SCS, Redmond, OR 
Jerry Simonson, Professor, OSU, Corvallis, OR 
Thor Thorson, Correlator, SCS, Portland, OR 

EQUIPttr:UT 

The equipment used during this field study was tbe SIR System-3 vi.th tbe 
ADTIK SR 8004B graphic recorder and the ADTEK DT-6000 tape recorder. The 
llO MHz antenna with the 70SDA transceiver produced the moat optimal 
balance of penetration and resolution of subsurface features. l"he radar 
unit operated well in the field with no observed maUunctions. 

ACTIVITIES 

The GPR unit arrived in Bend, Oregon, on the afternoon of August: 17, 
1986. The GPR system was used on a variety of soils and soil landscapes 
near the towns of Bend and Redmond. Tbe unit departed ilaellington on 
Aueusc 20. 
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DISCUSS I OH 

T1te Pua.ice Zone of Central Oretioc represents a most f avoi.~able enviromient 
for GPR. op~ratious. Thick depoS!ts of ttacitic, pumiceous ash and 
cinders, low clay eontent, an-t relatively dL'y soil conditions contributed 
to the deep probir-"3 ~ith the GPR. 

The. GPR uas used as a quality control tool to rapidly a~sess and record 
the presence of, depth to. and lateral extent of buried 108.BY sediments 
and basalt bedrock in areas of Lapine {'indery Typic Cryorthents) and 
SbaDL'?han (ashy over loany, mix~d, nonacid Typic Cryortbente) soils. 
Also, the GP! discerned the thickness of cin(ler deposits, differences 
related to llrain sizes o~ bulk dt?n.sitie& ·.d.t:hin these deposits, and 
stratigraphic rolati~nebipe. Tbese features are critical for goil 
classification decisions and map unit interpr.etationa. The depth to 
bedrock. is variable within each of the selected study sites and range-1 
from 4 to 16 feet. · 

In areas of t~ pt'Oposed Plainvie'(" soil {coarse-loamy. mixed, mesic 
Aridic llaplox"!rolls). the GPR detet'm.tnad the thickness of loamy 
sediments. the depth to and thickness of underlying fra31nental materials. 
and the dept:h to tuff. The thickness of alluvial sediments and the depth 
to tuff waa variabl~ at the etl1dy site anti ranged frOfll 6 t4 12 feet. ' 
Thie infoMation was of im.!lledia.te benefit to the mining operator -:.1ho bad 
allow.'.!d us access to his 1..-mli and vas interested 111 our work and results. 

Se-veral transects were coaplet:.ed in areas of Deschutes (coarse-loamy, 
r.d ... "C~, mes!c .A.ridic .Gaplo:-terolls) and Stukel (loamy, 111.bred, nesic Lithic 
ftaploxerolls) soils. Tile depth to basalt bedrock is difficult to 
detormine With conventional surveying tools due to the large num.bGr of 
coarse fragments in these soils. tlith tho GP:.t, the depth to betlrock was 
easily and quickly charted along the entire length to the transect. The 
bedrock 1".1Ss charted at. relati.vely shallow (averaged 21 inches) and 
unifona (ranged from 18.1 to 25 ioches) depthe. Based on radar data, the 
composition of the study area averaged 59 percent: Deschutes and 41 
percent Stukel soils. 

·rne GPR v3s used to characterize geomorphic f'tirfaces and to deterr.dne the 
occurrence and distribution of durir-ans en the soilscape. Generally, the 
duripans were found to occur principally on tha iligher-lying. more stable 
terrace levels. 

'lhis study represents the first opportunity for SC1l to ~rk w:f.th 
ground-penetrating radar in Oregon and to iavestigate the potential of 
using GPll techniques on soils derived frO<'l volcanic ash. cinder. and 
?umice. Results from this invest1gatJ.on are most encoura3ing. Tile 
potential for using GPR techniques on si1nilar so1 ls in the Northwest is 
:~:e~1. 
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The radar probe to depths as great na 16 feet in soils within the study 
areas. The quality of the graphic images was high and comparable with 
results obtained. in Florida, a state ~ecogn.ized as being highly suited to 
GPR operations. In the Pum.ice Zone of Central Oregon, the GP!. can be 
used effectively as a quality control, reconnaiseauce, or inYestigatory 
tool. 

Thia field study has provided au opportunity for field and staff 
specialists to observe and evaluate the perfomance of the. GPR on 
selected soils within Oregon. These impressions, both pros and cons are 
beneficial for the proper evaluation and direction of GPtl techniques 
witbin SCS. 

An annotated record of the graphic prof i!P-s has been retumed to Gerald 
Latshaw, State Soil Scientist, under a separate cover letter. 1 hope 
that you will have the opportunity to review those 3raphic records. 

A special thanks is extended t.o Thor Thorson for Ms preparation for and 
leadership of this field study. 

JAH'ES A. DOOLI'l"l'LX 
Soil Specialist (CPa) 

A. Bolland, Director NENTC 1 Chester, PA 
G. Bluhm, Director. WNTC 1 Portland, O& 
a. Arnold, Bead of Soils, NHQ, Washington, D.C. 
G. Lat•baw, St.ate Soil Scientist, Portland, OR 
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