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The equipaeat used duriaa tai• field study vaa the Ill. lyat--8 with tbe 
AOTR Sl.-8004B grafhic recorder and tbe AD"l'R l>T-6000 tape recorder. The 
80, 120, and 300 •a antnua were uMd at .. r1oue ti•• and under 
diff•rina Mil concUt1ou. The 120 MB.a antnna. with either the 705M or 
the 705DA2 traaaceiftr conaieteatly proV14ed tbe are•t••t probing depth• 
aDd the beet renlution of ••Nurf ace feat urea, aed ia the pref erred 
unit. TH radar operated well with no obnrved -lfunettoas. 

ACTIVITUS 

Tbe GR vaa uMd to 11.l'Metigate the 4eptha to Mta-Mdi .. atary uteriale 
near the tova of Challaaae ia Yuba C..•7 on Aug11et 4 thret11h 6. The 
\Udt was relocat• to 8c.oektoa •• the afteraooa of 6 Aagvet. Durina the 
period of Auau•t 1 throqb 14. Gft twba14v.es wre ••aluatect oo a ¥14• 
diwreity of .. 1i. in Saa J0&4'1la. Coanty. Oa 15 .&va••t, tllie GPI. •• uaefl 
to chart the depth to 'bMrock ln the area of Lake Tahoe. '?hie trip 
report •• completed on 16 Ausuat. The unit left Califorata for Oregon 
oa 17 .Aua••t· 

DtSCUSSIOlC 

O...ral rule• of radar application i .. rnect in laatent atat•• apply to 
Celif orllia. The pro'biq d.eptn of the GP& aacl tlae qvality of tbe 1raphic 
iM1•• are 1Dflue11Ce4 by the uont of wter. clay, and ealt• in the 
Mil. Aa theee f actora iacreaee (aloAe or in c-binatioa) in aoila, the 
problna deptb of the radar 1• reetriete4 and the qaality of tbe graphic 
taaa• ia leaeeaed.. 

This atudy repreMnta the f iret oeeaaioa for SCS to operate the radar in 
a uric aoiatere regille. At tlM ti- of thie field •t•y, tM •il• .. re 
u1Hftaeationaoly dry. &eeW.t• okaiae4 4ur1na thia field at.udy .. ,. oot be 
repeatable duriaa the ao19ter, wiacer Maths. The effect• of Mil 
aoiature rill 1Mt aore liaitiq duriag tlw viater aoatba eepecially in 
area• of aodarataly-fine alll'I fine textured aoila. 

The proponio'ft of clay and the type of clay• vitb.i.11 the Mil detendaa• 
the probing dei>th of the GPI.. .U a ..-ral rule. tba lo•r the elay 
coateat the greater the depth of r.._r pe•tratioa. Dllriq tb.i• field 
atUfly, the effective pl'O'bieg 4eptll of the Gft raapcl troa 10 to 24 t .. c 
11l coarae tutured tt0ila to l••• tua l i .. t 111 moat aoderately-fine and 
fi .. textured aoila. nae.. reavlta are comparable with reaulta obtained 
f roa ot 'her a tea• of the eou•tl:"J. 

The Cflt 1• not oaly 111.flueneed i., the aaount of clay withia the nil, but 
also by the type• of elay. The relatiwly higb proportin and aao.aata 
expaadina 2 sl lattice clay•, in particol.ar -.ititea, in the San Joa,v111 
Valley. liait tbe prob! .. d•pth of the Oft to ceptba of l••• tl1a1l 3 feet 
in many areaa. 
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Thia trip provided SCS with its f 1rat opportunity to eperat• the Oft in 
an area of clayey Hila having an osidic aiuraloay. Ia area.a of Site• 
(clayey, oxidic, aee1c X.ric Haploh1111Ulta) aoila the ra4ar effectively 
and conaieteatly probed to depthe of 17 feet. The relatively high 
proportion of low activity clays within Sites aoil• i• respoftaible for 
thi• aoat r ... rkable depth of penetration with the radar. 

The probing depth of the radar aad the •uality of tbe araphic iaagea are 
related to the a110Unt• of salt• in the eoil. It waa oNened ln tbia 
atudy that probing clepthe wre aore reatricted and the Jaa•ry waa aore 
dlffu .. 4 and blurred in areas having recent applieatioaa of fertiliser. 

3 

Ia an area of Tiuia (M..ty, aiud, tberaic Kate llaplozerolla) 9011•, 
probing •• reatricted to depths of l••• than S feet aloaa the border• to 
coru fielcta vbi.le cleptha areater than 10 feet wre recorcled wttbia a 
vineyard. It i• a.naed tut the former area bad eltbet' .... more 
heavily or recently fertiliMd. or ha4 beall fertiliaed v1th a aore 
liaiting ctw.1..U. (to the ra4ar) than the latter area. 

t>uriaa thia field trip. the Gft w.a 1i1Md on a wide •riet7 of Hila. 
Incloded 1u thi• atudy ware ar ... of Colaeta (fine. 111:ud, tMraic Typic 
Palexeralf a), Delhi (aixecl, them.le Typic leropa-ata) 1 De Vries 
{coarae-loaay, .:lsed, tbend.c Typic hraquoll.e), Hada• (f1m-loaay, 
ai:ui, tneraic llaflic. DuriaraUe), Hoatpell1er (f1ae-laay1 Jl:lxed, 
t:heraic Typie llaploxeralfe) 1 Pen.ta ( l.oaay, aixed, theraic, shallow Ultie 
Baplcrurolla). l.e4diq (fiae, .u.4 1 theraic A.Druptie Dvrixeralfa), 
l.indse (euic, thll'llic Typic MediMpriata), lockl.ia (fine-loamy, 111sed, 
thenaic Typic Duriuralfa), Sit:•• (clayey, ox.idle, ••io X.ric 
llaplobmaulte), Tianiu (Nndy, aixed, theraic Kata llaploaerell•). and 
Verita• (coaru-1.-..y, lliad, thanaic Typic Baploseroll•) .oils. 

Tbe GPJ. provided interpretable iaagery at all but the J.indge aite. 
Uadae are or1an1c Mila that contain aa auch •• 55 percent clay. The 
high clay couteat and alkaliu coaclitioaa of tllia t10il reatrtctff. the 
effectiw probilll depth of tbe ra4ar to l••• tbaa 3 f .. t. In aoat area• 
of tindge Mib n.aaiDad with the GPI.. the depth to t.be oqa'llie/aiaeral 
cont.et wu d..,.r than 3 feet. 

In ao4erately-f 1na and f 1ne text•re• 110ila the effeeti'fe probiaa depth of 
the GPI. i• l••• tbetl 3 f "t ot' to the arailli¢ boriaoa. Co.pare4 with 
reault• from coarser tattu·ecl •ils, the• deptu are lilliting but not 
diacouragiua. Useful inforaatiou can be 11.eamci f roa the araphic 
prof ilea of fiae and t&nd raoclerately-fiue textared eoila. Where pre .. at. 
the GPI. charted the depth to. lateral exteat, and ftriabf.llty of the 
argillic horison. Tbe Cft deteetfl4 traffic p&A8i dv.ripaas; differencea 
1• coaaiatency, texture. and denaity; areas of coatraatiaa Mila; aoil 
atrati&rapbic relatioaahipaJ aa4 buried artifacts aueb aa 1rr1gatiou 
pipe• or conduit• aacl utility line•. Ia the upper part of MM soi la, 
tba Gia waa able to di•e•ra horisoaa having abaolut• dif fere11Cea in clay 
co•t•at of •• littl• a• 6 percent or dif fereocea in conaiaeeac7 of f roa 
aliahtly bard to bard. 
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Except ie soil• lackin& an argillic horizon or banaa a thin, fiar 
textured layer (l••• tun l iaeh thick), dttripans were Mldoa obMrftel oa 
arapbic profile•. In fim and aoderately-fine text•red aoila, the Mah 
clay content of ar1illic horiaoaa ahaorba so much of tba radar'• ... r11 
that little naaiu to retlect off of a cluripan. Howwr, dur1pau au 
araillic horizon• were obeerwd alone or together in aoae areaa. A• 
4ur1JM1ua and argillic hori&ODa haw 4iatinct aad ldeatifia.ie 1raphie 
ai1aaturea. theM t .. t•r•• caa be diat1oguiahe4 on araphic prof ilea. 

UIULTS 

GroulKl-penetratiq radar (Gft.) teclmoloay baa heea iotroclued into the 
We at 1.e&ioo.. Thia field etudy baa provided aa op,.rt•mt1 for field and 
ataff apecialiat to ohMr'ff aJMI eftlu&te tbe radar'• ,.rtoraaace oa 
•lacted aoila within Califoro.ia. I haft been eacouraae4 by their 
aathuaiua and recept1w•••· If aotiYAtioa alo• ia the key for the 
radar'• auoeaaa, I doubt tb.at it would fail .., .. tho• who participated 
ia tM.• atudy. 

TM •Great Valley• of Califorllia, Me.aue of it• Mah effectlft around 
ctonducti•itie•, i• recoallind •• oae of the 110at iabo91titable 
enviromea.ta for tbe •• of CPI.. A• aa area. tbe ftlley laaa ,.rbapa tba 
low et potential in Califoraia for ... , probiaa with the GR.. In f ina 
and aoderately-f tne textured 8011• the probia& depth of tbe ruar i• 
reatricted to the argillic (It) boriaou or to 4eptha of l••• than 3 
feat. Bowewr, eYen in the• aoila, the Wit pronded datai.l.C aad 
aea1linaful iaforaatioa conceniag soil feature• occarriag within the 
upper part of tbe profile. As tbe cla1 coatent of the aoil• clac.reaM, 
the depth of peaetration iacreaeed to about 24 feet ia aru. of .... y 
aoila. 

California 1• too larae aad diwne a atate for Gl'a teclmi'IM• not to 
work esceptioaally well (in teraa of depth penetratioa) 1a .ome areas. 
111 the Sierra hva<la Mouatai.na, aloaa the aborea of Lab Tahoe, the radar 
proba4 to depth• of 15 to 24 feet and charted tbe depth to and the 
topoaraphy of tbe beclroe.k. audece. iloag the foot Dill• ef the Siena'• 
GPI. probacl. to 4••th• of 17 faat in arua of fine testurecl aoil• vhicb are 
doaiuted by lw acti Yity el•Y•· The• dept ha are aatoaiahiaa and will 
undoubtedly baw couequeace• tor tbe uae of Oil techaict•• in araaa of 
hiahly weathered aoila. 

Thia trip baa deaoutrated that the radar e.an be u.Hd effeetively in 
California. rurtner uae of GR. techaology 1fill ci•p..S upea n-4, 
application•, and proaraa 4e"Yelopaent. 

An aanotatecl reeord of the graphic prof il•• has been retvraed to aoo 
lloppea aa4 each of the soil •"rwJ party leaders uatler a aeparate eowr 
letter. 
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A •pecial tbanlul i• extended to Dennie Lytle and Mike Mcllh1ney for their 
thorough preparation for thie trip. The ait•• which tlley Mleeted. •re 
repreeentati'ffe of the diversity of the area and eerved a• an excelleut 
baeie upon which to eYaluate tbe radar'• perforaaHe. 

Vith kind reaarda. 

JAMU A. DOOLIT'l'LI 
Soil Specialist (GP1) 
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