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Te •••i•t tlae •tate aotl 9UTYey etaff ... faculty of the A11-'01&0ll1 DepatttMntt, 
Vtratala ~olytechaic lnettt•t• aacl State lfai••r•itT eYal .. te aoil-atrati
ST•Jthic relattoanip• aloo.1 allWYial terrace• of tlM 111 .. tt..,.r, an to ...... 
tlle potnttal of ••ing CP'l tecbnt-iu .. wttlti• the Creat Valley of Vtqiata. 

Participants: 

'OT. Jae• C. lalteT, Seil hTTey CoonH.ttat•T• TPI, 1'1aeb1Nq, VA 
StM'e CroaeT. Soil Seiefttiat, VPt, Lovtqeton, V& 
Marc 'R. CTOUclt, Soil S11tecialut, scs. Rte:lmond, VA .J-• l'>oolittle. Soil Specialist {CPll), SCS, Ch .. ter. PA. 
DT. Villi• 1'!dacmda. Yieli Coordi1l&tor, fft, BtacksMq. VA 
Bnee Len•• Soil Sc:taati•t, Wt. t.niftgatoa. VA 
Max lilcCori. t.al> Ten •• vn. Blaekswra. TA 
Dea teetor. Soil S.,eeieU.at. SCS, lticllllomt, VA 
P• n ...... CTH. Stucl4mt., V'PI., llaeb•TI• VA 
Steve Tboaa9, P&Tt:y LeadeT. 'fPt, T..OYtqstcm,. V• 

Aettvitiee: 

Th• ti- was lt'pet\t coftlllueting trneect• with the gT'Om'ld .-.tratlftl Tadar 
(art) at tlte Ott .. Aa'l'OftOll1 hMarct\ Pant •••T Purtewr1 a1lCI at tlae qro110t1' 
tesearch Pam 11-r 'llackewra. Soil• .. re n•i'Hd ,,,. ...... 1>or1ep. Dept:he te 
8C'Jil horiaoa wen iet~ hy apr ~S• aa4 eottelated with twag.. on 
t1ae Tadar'• grap11ic proftlea. i:-,.. of eotl lt0Tiset1• wen t•eattfi..S °" the 
arapltie profiles 8"cl were correlated with 4etai1e4 ft.e14 ekete1teta a1MI data 
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collected by Dr. !daonds. Soil features and horizons were identified by their 
unique signatures on graphic profile•. 

Discuaaion: 

Graphic prof ilea collected with the GPR at the Giles Agronomy Keaearch Fara 
can be used to trace th~ lateral extent and variation of aoil strata. The 
radar provided detailed and c01aprehensive ima&•?'Y of soil horizon• to depth• 
of about 2.5 .. tera at this aite. On thia terrace. augering, due to the 
occurrence of coarse fraaaent•• ta often difficult. In fitty-e.,,en percent of 
Dr. !dw.onda' obaet"Yation attea, aagertng waa reatricted by coarse fra .. en.ta to 
depth• of leas than 1.8 11etere. While d91>81ldent upon Rround truth 
observation•, the GPll vu uaed to extend the accuracy and range of our 
interpretation• and to fill in the inf onaation void• which exists between the 
observation eitaa. 

Sixteen soil f .. tliea had been identified on this atudy site. Based on au~er 
boring observations and laboratory data, the diatrtbution of soils within the 
study •it• i• ht1hly complex and difficult to delineate on aoil .. ,.. Croes 
••ctional radar profiles of the terrace (from tran•ect• conducted perpendicu
lar to river) diaplay a greater degree of complexity and variation than 
longitudinal profiles of the terrace (from tranaect• conducted parallel with 
the river). 

In croee-eection. while •trata appearing on araphic profile• are variable 
{depth and 81qtreeeion) over abort distances. dtatinct sonea can be identified 
and are aeeociatecl with patterns of channel filling and cuttin1. These pattern 
zones and features appear to corraapo'Cld with Dr. !daonds'data. Strata are •ore 
continuous and appear to be l••• variable along the lonlf tudillal prof lle. 

While some strata appeared to be 1a0re extensive and unifora than other•. 
lateral variation• in texture• were obaeryed. Abrupt vertical changes in soil 
texture from sandy clay lo ... to sandy loaae, or from eanda or loaay eands to 
sandy loaaa were observed with the radar. However, gradual lateral or vertical 
change• in soil propertiea are usually not diacernecl with the radar. 

The inability of the radar to discern subtle lateral changes in soil textures 
help• to explain a noteworthy diaparity with the data collected by 
Dr. Edmonds. The profile• developed by Dr. ldaond• depicted .. ny diacontinuou• 
layer• with rather abrupt vertical boundaries. Th••• strata are •egaented 
between auger boring •it•• in areas where no data are available. However. the 
radar prof ilea depict aany of tbeee layer• as being continuous rather than 
seglle'ftted between the observation •it••· While the strata appear to be 
continuous on the radar profile•, gradual lateral variation• in texture would 
not be di•cerned and would account for the abrupt brealta in texture and 
•tratiftcation which appear• on Dr. !d1IOllds' profil••· 
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Ae a reault of the complexity ot soil pattern• and the •ariatioaa in aotl 
properti•• oecatting at the Gil•• AgTonoay lleaearch Para aite, ad bae9d on 
the ltaited n11111ter of auger boring• ll&Cle duria1 the radar aul'Yey, not all 
strata could be identified on the araphic proftl••· Th••• atrata .. , be 
identified after the iaagery i• coapared with Dr. ldllond•' detailed obserYa
tiOtlS of the etudy site. The GPI taaa•T'J should •uppl ... nt data collected by 
Dr. Bchiond• and •••i•t •ite 8'V'aluatioa and aapptn1. 

lxten•i•• areas of Preclriclt (clayey, aixed, ae•ic 'f'ntic PalMdulte) and 
Tiabervill• (clayey, aixed, -•ic Plne1ttic l>yetrochrepta) •oil• occar in the 
Great Valley. The high clay content of the•• soils liatte the probing depth of 
the radar to the apper boundary of the f tne tn:turecl ••cU.ant• or to depths of 
0.5 to 1.0 -tera, Coaeequently the potential for dettlJ proftltna with the GPR 
in the Great Valley i• very poor. 

The GPa diatinpiahed a'l'ea of Freclrtclt, Marbie (ftne-lo•Y• ailiceoae. ueic 
Typic Pragiudult•), and Tillbel'Yille within the .... landecap•. Pragipans, 
argillic horisone, allVYial layer•. and bedrock .. re diatinpiehe4 on the 
radar'• 1rapbic profile• by their 1111iqae •ill'ftatur ... While liaf.ted in probiftl 
depth, the C~ can be auccesefully applied to neaT surface in .. etigationa and 
soil -..p unit COll'pOeition atudie• in the Creat Vall.y. 

Annotated copie• of all rraphic prof ilea ha•• beeft returned to Dean lector for 
r .. tev. 

JAMii A. 'DOO'LtTTLI 
Soil Specialiat (CPR) 

cc: 
Arthur B. llolland, Director, WDTC, SCI, Cheetel', PA 
Dr. Willia ldatmcls, Pteld Coordinatol', VPI, Blacbbur1. VA 
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