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To use GP!. techniques to evalua.t:e the depth to bed rock. 111 a select saap 
uait: and to compare theae reaulta with those obtained with conventional 
saiapling methods. 

PAllTICIPABTS 

Donald O. Clark, Soil Scientist. scs. &llavorth. ME 
.Jamea A. Doolittle, Soil Specialist. SCS, Chester, PA 
Glendon JI. Jocdaa1 Patty Leader• SCS, .Ellawortll, Ml 
IU>bert V. Joslin, .Jr., hat. State Soil Scieatiat., scs. Orono, H£ 

EQUIPMlll' 

The equipment used duri:ag tbia field atl.ld7 was the Sll Syst..-cl w1tb the 
ADTE& SJl-8004ll .;r•phic recorur. l'he 120 Milz aatenoa with tbe M4de1 
705DA transceiver ••• uaecl. l'be acana1ag tiae 011 the courol llAit: va• 72. 
r:uuaosec:oada, Willen, aaauaing a dielectric coastaat of 13 foe the 
inveatigatad soil•, pronded an approximated scanning depth of J.O .. tera .. 

.P'1e.ld Methods 

TT.lo atudy aitea were aelected withiu Bau.cock County, Maine. Bach al.te is 
ia. haylaiul aad ia repre•antacift of areaa Wl:lich are being aurveyed as iup 
unit 6U, tunbriclge-Lyaaa coapl.elt, 3 to o pereeDt alopea. 

' - ,,.._ ._,"' -4- ~ 

A 370-by-100-f oot rect&S\gular grid vaa established at Site l and a 200 by 
150 foot rectangular grid was e&tablished at Site 2. An eas1neer1ng 
tranait waa used to ea~bl1ah grid corners and surface elevatioJ:tS at each 
o'baervation poil:lt. A nylon line, vit.b aackers affixed at 10-foot 
intervals, vaa stEetcbe:d between opposite gr1J cornera and f laaa were 
placed at each 10-foot aarl.Ar to eatablish transect end pointe. Iu this 

- unoe:c 1 all ead points "re located •ad flqged. Aa the radar aurvey 
progreaaed aero•• each attudy aite, the 1t7lon line 11.aa relocated and 
stretched between oppoaite trauect encl-poiut•· 'thia tecbuique 
economized field tiae and provided 418 &nd 336 equally 81>4lCed (10-foot 
•part) obaervation points &C Site• l and 2, respectively. 
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Pour addit1oual tran••ct• nee completed within eacb atu47 ait• u•iag 
conventional 'IUtboda. 'Ibeae traaaect• produce 48 and 41 obserw.tioa 
point• v1tlliD •tudy Site• l and 2 reapect1•ely. 

DISCUSSION 

la aaay upland area•, it i• axceediogly dif f1cul.t to aaaiu moil 
profile• aDd to deteraiu tba deptb to bedrock vith coawational aoil 
•'nva7iag tool.a. lock fr& ... At• aDd deDM layer• of b&•al till lla1t tbe 
effect! vena•• of apadea, auaera, pie&.•. and aechaa.ical probes. Soil 
acieotiata are fatigued and fruatratad, and work 1• alowed &a tools are 
repeatedly stopped by rock frag .. nta. ?be probability of eacouuteris:ag a 
rock fragment iacreaaea vitb aoil deptb and, therefore, liaita tba 
potential of ob .. rving deep or very deep aoila. At aoat aitea, it ia 
uncenaiu whether penat ration 1• halted by a rock f ragaellt or bedrock.. 
Decie1ona are of ten made in th• field baaed on the anticipated ratbar 
tban the confirmed depths to be4roclr... 

Inf erencea and broad aaaumptiona •uat be ll&de concernicg the depth to 
bedrock, and ti.la coapoa1tiou and interpretations of soil 11&p unita. 
Limited by tbe cools he uses, soils acieut1ats la.fer the anticipated 
depth to bedrock from landscape poait1o'1. In area• havil16 uniform or 
leaa variable depths to bedrock, theae 1nfereo.cea are P.ndoubtedly, tatrly 
accurate. ln areaa of h.l;hly variable or irregular deptba to bedrock, 
tbeH inferences are more inaccurate. Unfortunately, even in areas of 
bedrock controlled landfonaa, tbe nature of tbe underlying bedrock cannot 
be deterained froa the laodacape. 

In areaa of highly variable an4 irregular deptba to bedrock, aoil deptba 
are aore likely to be undereatiaated aa a result of tba 11.aitaciona of 
conventioaal aurveying tools and the illhihitiq aature of tbe l&ediua. 
Ibe c011poaitiou and interpretation of soil llAP unit• are often baaed on 
inataf ficient, 1ncomplete 1 and of tea bias data collected froa a liaited 
uwaber of obaerration point• or iuferrecl fr011 tbe lalldacape. 

The grouud-panetrating radar (GPK) can cbart the depth to bedrock and can 
be effectively uaed in ao•t areaa of Bev Ing land to iaprove the 
deecriptions and 1uterpratatioua of aoil iUp unita. Bowever, fav 
dOC\DUDted, bedrock •tudiea have beau conducted with the GPll. l&tenaive 
reaearch baa not beeu carried o~ on the variability of the deptb to 
bed.rock vithin aap units. For theH reaaona, this study was propoaed 
vith the followioa objectiYeac (l') .to .cOlllpare depth to bedrock data 
collected b7 G!'I. .. choda witb data gathered by c~nventiona.1. aaapl.iug 
11etboda; (2) to deteriu.ae the variability of the depth to bedrock within 
a1ailar are.a• of the Tunbridge-L,...n complex, 3 to 8 percent alopea; and 
(J) to produce coapater generated threa-dimanaioaal surface oet ilagraaa 
and two-diaenaioaal contour maps of the depth to bedrock relat1-ve to 
aurf ace elevations for incluaioa in aoil survey reports • 

..... Graphic 111•¥•9' - The GPlt perforud wll aod proYide.d clear •od 
interpretable iaa&•~ at each •ite. 
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fi~or• 1 1.a a repreHatattft prof.ile troa Site l. Ihe i.oricoot.al scale 
cepre .. nta uai~• ol d1a~• traveled. Ae the hori&oatal eea!e ia 
cl.eperxleat llJHHl the •P••cl of aat•- a4T&ac• •J.oaa the trauect liae, lt 
variu •11.&htly aroea •taare l. Tbe ftrt1cal aeale 1• a u.ae or deptb 
ec.ale •btcib 1• baee4 upoa ca. .. 1oc1t7 ol •i&aal prop .. ation. Oo ... c 
1rapb1c prof ilea, tbie ••rticaJ. .cal• ia aa11er&ted. Ae a couequace of 
tbe ftrtical eaagerat~• (&Dout 611), the appareut topo1rapll7 of tbe 
waderl1taa bednek baa bMa •11&At.ly dtatortect. The clubad wrtical 
l1ae• are eftDC .. rura iUHrted oa tlMI graphic profile by tbe field 
operator to 1ad1eate known aataAD& poaitioae o~ reference poiata a.loDg 
the tr.aci .. ct. A aarker was dep.r:eaaed eacb tilae tbe allt•ana paeMd an 
ooaervation poiat. Tha eYea.l.7 •paced aur1aoatal li.•• are •caL• liaea. 
Scale llM• provU• releroac.e plaae• tor relative depth ueea-nte. 

In Ftaure l. the aucface of the bedrock baa been higbli&bted vi.th a 4ark 
line. Tb.1• ••rface ia irregular and vadea in depth froa 11 to 6a 
incbea. &reaa ot coherent bedrock cau be diatingui•bed froa areaa of 
fractured or aore iuteuaely weathered bedrock. Areae of fractured or 
intenaely WAtbered bedrock. prOduce aegaea.ted and co.plex i .. gery which 
contrasts With tbe aaooth and more linaar illagery from are& of colaarent 
bedrock. Area• having broad transitions froa bou.1.Jery or atoo.y oiepoaita 
to bedrock produce weak or coaplicated radar re.f lectiona • 

.. 
feat.urea Vi.thin the bedrock caa alao be diacarned. in 11.aure l. In tba 
lower r1'ht-baud portioll of thia profile, a pattern can be aen witb111 
the bedrock. Thi.a feature 1.a relaced. to a vata of diaaiailar 
aatarial( •) • ufollatiou. or a fracture plane. Vld.le l••• pronOUQCed ia 
thie fiaure, the image of tile contacc of 4blatioa till vitb b&aal till ia 
apparent betveea deptha of 27 aad 33 1nc:bea. lloclr. fragaeata, 1ilentilied 
by their hyperbolic pattern.a, ara evident ta tbe upper part of tbia 
profile. SagaeLlted pott1ona of a .. jor aukurface boriaon, tbe apodic 
boriaon. appear ia tbe upper part of thi• profUe. Segaeatatioa 1• a 
reau.lt of tree-throw, ca.ltintiou, or other forms of pedoturbatton. 

Correlation Analyeia of GP& and Auger Data - Preaently. ground-truth aoil 
?>oring data proTI.daa the baai• upon which the radar imagery ia Raled aDCl 
compared. legardleaa of the operator•• confidence in tba radar, aoat 
uaera consider ground-truth aqer .. uar-uta to be true. while radar 
1ma3ery uoftl, untried.. and at beet iaexact.. 

Figure 2 1• a scatter diaaraa plot.tin& tbe eOYariat1ou between cround­
trutb. auger aeaaur911911ta a&W acalad~.~U.r 111a3ery. Data for tb1• portion 
of the atudy waa collected f roa 14 obserY&t1on point• Vitbln atudy Site 
l. tbe area f r01t which the clata vaa collect 1• characterized by uai.fora 
and relatively ah.allow (10 to 49 iacbaa) depth• to bedroc:k. 

Iu ligure 2, all data are expressed 1u inch6a. The correlation 
coefficient 1• 0.84. Tbe poaitive correlation i.Jlpliea that •• tbe scaled 
radar· deptba increaae. Muured auger d•ptba vill a.1.ao increaae. Thia 

~correlation ia •igA1f1caat at tbe o.Ol l•••l aad a linear corr•iation i• 
aaid to uiat betw•a the cwo data ~·· 



.. 
As uv~dcnt la figure ., iu: ~ny pact!cul4r scaleJ radar VAlue, a rall6e LD 
tn. 4ugered depth to IJedroca.. can be expected. Thia 1nexactnet1a i• due, 
1n patt, to (lJ normal ob.er.&tlou errora, and (2) tile h13h.l.y 1rreavl•r 
bedrock aurtace. 

Au~er meaaure .. nta can and often do contain aa inherent d•&r•• of error. 
:h~e:-vatloa ~rrora can be attributed to tne nabit of rounding-off 
::.e.;14ilu1etaeut& or ;c;ueastlo.ti.n"' ,icj)tti.s, uon-vert!.ca.i. prob1no, anJ fa.l.!.ing 
tu :.ietect and augecl.ua past tae u;;per :.X,undary of an interface. iu 
a~Jition, in many upland area• of aev en3i"n4, ob•ervatiou error• cao be 
attc~buted to the uncertainty •• to vnetber augeriua vao balted ~Y • rock 
!ra&w.ent ar 0.droc~. Further.ore, ali&bt apatial discrepancies often 
ulat between tt. •it• of auger aeaaureaenta awl cb.e radar track. A.a a 
reau.lt of theH and. other source11 of observation ecrors. variation.a exiat 
aet~een auger mea•ureaenta and tae depth scaled on ,rapnic prof ilea. 

':ae aurf.ace oi the t>edcod;. is, on a mic:ro-»cale, highly variable. tbe 
uaderl.y1ug ~droc~ i• phyllit.e. As in other areas of .:iev England, the 
~nyllita ia imbricated aud steeply inclined, pro.iucing a hignly ~rregul•r 
wicro-topo6rapny. Ille irregulu· i:aicro-t.opo6rapny of tne bedroc&. surface 
produces saali O\lt. aignlf icant variations in tne uepth to lwtdroc~ over 
short aiatauce. 4hia variation ie reaponaible, 1n part, ior tne lack oi 
.lgreement between radar awl ground-t:ruth aeasures.ento coll.ectC4 at 111auy 
ooaervat1on aitea. 

In a study conducted in Vemont, tne variatlon in the depth to phylllte 
tedcoc~ within a 24-iocb radiu• of several obserYation aitea waa aa great 
aa .r!O 1ncaaa. Ia tba present study. a b-incn variation in the deptb to 
bedroclc va.a observed wnen augering was repeated at a distance of l••• 
than 12 iocbeo at one ot>.ervatioa site. Witb such variat~ona in the 
depth to bedrock o•er 8'11&11 dietances, it ta unlikely th.at any .. cbod of 
meeaureaenta could pl:041uce 14ent1cal reaulta. 

The GP!. profile• are baaed on a coapoaite of acau wbich have been 
averagad. for each interface aero•• the arc of radiation beneath cbe 
antenua. Tllerefore, the GPR profile aore cloaely reflecta the ·average• 
.ieptu to bddroc~ and ta leas influenced by extreme•. 

L'able I compare• the data 011 the depth to bedrock as derived by the tvo 
.. tbOda over the founeen obaervatioa aitea. The varl.at:t.on in the 
aYaraged depth to bedrock !a. alizbt!y greater tbau ~ inches. Thia 
difference .1.a conaidered-- i11aicld.fi"c~ ':be -.&tcb between auger boring 
and radar iaagery is coaaidered resarkable and attest• to tba reliability 
and accuracy of the GPR. 
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Table I 

Coaparieoa of Co11ftnt.1oml ad QPR Ketboda 

JlU11ber of obNJ"ftCioae 

Standard devi•~ioa 

14.0 

16.6 

•. 

on -
1.4.0 

29.2 

6.~ 
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Coapari•on ot Data OA tbe Depth to Bedrock - Figur•• l and 4, and Table 
II compare the d1atr1but1oa• of deptba to bedrock at each a1te aDd for 
eacb Mtbod of obeenat1ou. ln &••r•la there i• a c.lo•• agr ..... t 1n 
tb.e data collected by tbe tn tectmiqua• ac lite l and by tba a.acer 
betwea tbe two a1t••· lo .. Yer, tber• La •i&Diflcaat differeace bet••a 
tbe techa14•• at Ille 2. . 

Bartlett'• teat f•r bolloa ... itT of YariaAC• waa CMlpletecl OA tba data 
nta. Yariaac:e 1• aJ.caificautly cUffereat aaong the radar 4&ta at Sit• 2 
aod the auter data at laotb att•• and the radar data at Site l. Yari&Ke 
18 llOt •i&aifieaaly differeat aad ia uau.ed to be •1a1lar aaoaa the 
auger data at both •1taa aad. the radar data at Site 1. 

It ia bal1eftd that tbe aiailarity between the •ua•r data at the two 
site• 1• artificial. Ihe a111i1-rity iA tbe data obtained with the aager 
reflect• eta. l1a1tat1oa of cooveat1oaa1 eurveyiD,1 toola to effecti.aly 
and coaaiate11t.ly probe beJoad deptba of 30 to 40 iacba•. i.'he probability 
ot &A •U&•r oncouatertq a c.0&rn fragment ioerea••• VJ.th deptb. Saall 
rock fragaauta lod&ed in tba donae basal till caa balt tfte penetrat1oo of 
augers aa etfectiYely •• laraer atouaa or boulders. 

All. tool• ban lillitatioua. ln aany upland areas of Qew £nglaad .. the OPI. 
i• tr. aoat e.ttect1" cool for detera1ru.na tbe depth to bedrock. lo ttU• 
atudy. the two •it•• wre det1ne4 by tba ayger •• beta& ae.arl7 ideuttcal 
in tema of Jeptb to bedrock. Jlovevar, tba ait•• are diadllilar 
accordina to the Gn auney. Sita 1 Ma aa aver•&• depth of 22. 7 iacbea 
aad a atalld.ard dertatioa of 4.8; S.lte Z baa an anrage depth of 43.4 
1achea and a atandard deviation of 23.2. loth ait•• occupy ai.ailar 
landacap• poaition. Bo-.Yer. tbe uuderl71na bedrock topoaraphy 1• deeper 
and 11ar• variable at Sit• 2 than at Sit• 1. 

Site 1 i• characterized by rel•t1vel7 uat!ora depths to bedrock iUld 

aba.llov and moderately deep eoile. .A.a espreaaed 1~ Table II. the data 
obtained by tbe two .. tbocla at Site l are eillil&r. Thi• aiai.larit7 of 
reaulta i• expected 1A area• haYina bedrock. pradoainautly within deptlul 
of 40 inc.ilea. 

At Site 1, tbe avaraa• depth to bedrock varie• froa 2Z. 7 izicbea with the 
radar to 1.7 .. a incbe• Vi.th the auger. the tlUfereaee betwesa tbeH data 
aeta i• attr1bvted to :aonaal obsencat.t.Oll error• and uoequal aaapling 
aizaa. A t-Teat for une•aal •&Jll>l•• waa used to deteraine vbetbmr tbe 
dif farence in the mean• waa aiall1f1cant. The difference vae not 
•1gnif 1cant. Accordingly, it suet l!e a'a•Uaed that the obserftd 
difference (.5.1 inchee} ia the a·.araae deptb to bedrock. as cosapilt1d by 
th& tvo tachniquea i• vitnia t:be normal errora of obaervat1on. 

T!:Ma aedi&G depth to bedrock at Sita l 1a 22. 9 1nchea (radar), aod 1• 
nearly iJentic&l vith tha aean. 'IU.. 1owar quartile 1a 19.0 1acbe11, aDd 
tlle upper quartile i• 26. 2 inc be a. One-half of the observation• OC:C\lr 

-.bet119fn the interquartile ranae of 19.0 to 26.2 iocbea. Tbia data attaat 
to the low vari•bilit7 aD<l 1'la~1 vtt wuf oraity in the daptb to bffrock at 
Sita l. 
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a.aul.ta obtai.DM bJ tbe two •thod• at 11t• 2 wra •1aDJ.f1caGtL7 
41f f araat. Tbe Gfl. cbaracter1aecl t.bi• aita '8 ba•illl 110ra variable 
dapuaa to be4rock vttb predoll1.•atl.7 d••• aDd ftr'J 4eep eo1.1• 
1at•taiaale4 w1t~ areaa et aoderatal7 , .. , alMi •bellow aoil•· 

1 

'tba .... •eptll C. _.h&k aC llte 1 ia 4l.4 1Mlilu ft1cla cleMlf 
apprulM&" tba Mtli• ulll tblt _.. <•tJa 4J.6 1acllea). n. 1-r 
.-nil• 1• l•.l 1•be•, tba .Pier qunile 1• .'1.1 l•laaa, ... tllla 
1atarqurt1l• interval 1a 16.I iacbee. 0..-baU et tbe 0Merac1 .. baft 
daptu to be4roek oce•rrtaa bat ... • 34. 3 aad. 51. l iacbea • 

.. 

'' 
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rabl• II 

Coap.r1ao11 of Data oa the l>eptb to le4rock 
a• Collected With Gft and 4ugar Tecbaiqva• 

JIO. STD 
SIU M£TBOD OU M&.\H DEV !flli Mil temlltl 

J. •ua•r 41 21.8 5.1 13.0 42.0 27.0 

l ra4•r 418 22.7 4.8 ll.O J!i.S 22.9 

2 auger 41 25.2 6.9 14.0 40.0 23.0 

2 r•dar 336 43.4 23.2 ll.l 81.9 42.c> 

(all depctut tu 1acbaa) 
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~'lap Jn1t .:;uapoattion - Dotb atuay •!tea were ~itnin d&~1neatcd area• of 
114p unit Cl.4B, tunbr1dge-LJ1141n coaplu, J to a percent aJ.opea. 1'11Rbr1'1a• 
1• a coarae-loUI)', 111.zed, trtaid Typic ilAp.Lortb.oda and Lyman 1• a lo.ay, 
aixed, frigid Lit&Uc laplortbo4•· la tbe Haacock County, Kaiae, ao1l 
aurv•r maiw.acript the aap •llit La described aa cou1at1ng of 2 

9 

•nearly level to geatly slop1na •na&• of somewhat ezceaaively 
drained, •b&llow to bedroc~ Lyman eo1la, a.DJ vell Jra111ed, aod.eratoly 
deep Twi~r1qe aoU.a. lt 1• 011 bedrock controlled .1.aDCifonaa in the 
coaatal are&• and oa up.laud hill• and r1dgea. The area• are 
1rcegul4r in ahape &Rei ranae froa 4 to over 100 acres 1.11 size. 

Tunbridge aoila aake up about 50 percent of th1• coaplex •••• 

Lyaan aoila aake up about JO percent of thia coaplex •••• 

lccltMSeci 111 mapping are areas o:f well drained Marlowe soils; 
modecAtely deep, moderately well drailled aoils; moderately qell 
draineJ Dixfie1d ao1la1 soaewtwit poorly dralned Colonel aoila, &111411 
are.as of poorly drained Brayton soila; and a few roe~ outcropa •••• • 

l'!li• 1• a rather colllprebeuive description of the c:oap~aition of tbis iup 
unl.t. Table Ill l1sta tbe coapoeition of thia aap unit as defined with 
the GPJl at the two aeJ..ected sites. 

The proportion of aoila within eacb aite ia different. Site one typif iea 
tn• coucept of aap unit 62B, with an average compoa1t1ou of 72 percent 
Tunbri.dge aad 28 5H1rcea.t Lyman. Sita 2, vhi.le occupying a aiaiar 
poait1on in th.a landscape, 1• deeper and sore variable to bedrock. 'Iha 
average ca11poaitiou of Site 2 1• 50 percent Soil A, Jl percent Tunbridge 
soil, lO percent Marlowe soil. and. 9 percent Lyaan soil. Soil A i• a 
deep, well drained soil. Marlowe soil baa been treated 1n Table III •• a 
aiailar soil to Soil A. 

It ia presently oeitber deairable nor feaaible to subdivide aap uDit 621 
into two separ4te uaits baM?d on transect data. llowever, the following 
description can be made baaed upon tbe compoaite of 59 GPR. tranaecta 
coapleted within the two study area• i 

Ia 9.5 percent of the areas 11apped aa Tunbridge-Lyman coaplu, 3 to 8 
percent alopea, Tvnbrid&e, l.Jaan._ end_tbair aillilar soil• aake up 91 
to 99 percent of the sap unit. ~Generally. the mapped areaa are about 
74 percent Tunbridge and similar ao1la, and about 21 percent Lyaan 
aolla. The component• of tbia map unit ~~e ao intricately 
intel"llingled that it i• not practical to Glap thea separately •t the 
aeala uaed. 

In tb11 daacription, the deep. well drained Soil A baa been treated aa a 
-·s1ailar aoil to Tunbridge soil. It ia noteworthy that tbe coapoaition 

expre•aed in the aap un.1t deacription cloaely approxia&tea tbe average 
coapoaition of the two study site• (Tunbridge, 50 veraua S8%; Lyaaa, 30 
veraua 2.l%). 



l.on.ald .&. ileDdr1cu 10 

Area 

Site 1 

Site 2 

Coapoaite 

Av•r41&e Coapoa1t1ou of 
Tuubrid1e-L111&u Coapiex. l to 8 Percent ~lope• 

{a• detam1ned by ~& Tec&miq\lea) 

Coof idence ln.cluai.011a 

Transect• Soil• Perceat Interval LeYel Soil• 

ll •uabridge 72 67-78 

J..yaan 28 ll-34 951 .. 

38 Soil A 50 40-59 

S1a1lar 10 

22-40 9S% 

S9 Tl111br.f da• 58 95% 

Soil A 18 ll-2l 

ll l6-.l6 9S% 
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.:::ufOlput.::1· ..;oner.sted 1'hree-lJlu:iens1on.&.l. Block tn. .. ;uma - ::1oa,;1• .i 

turee-•Hacnsiooa.l cntay, lfOUa a1·e QOat otteu oi>aerved, conceptualized. 
and cl:.;. .. aiti~Q on tho ha•ia of a ~11!l..lted nuuoer oi v1aeiy apaced, one- or 
two-aimen61onal exposure•. Generally, obaervat£oas ol so.ls aud 1011 
propert1e• have beea reatr1cted to •ua•r and excavation i.Jolea. Computer 
proceao1og of G7& 4&ta can proYide econoaical t1iree-d1aene1ooal plot• of 
aub•urtace coud1t1oaa. l'be•• plot• are 11aeful for gaining a rapid• vi~l 
picture of subsurface coftdit1ona, SWU1&ri&ing variation• in tho deptn and 
lateral Qxtent of aoil horizons, and aiding interpretat~ons. 

The encloHd tl1ree-di11enaional computer aeneratcd plots of the study site 
are !roa various plane ~nd v1ev1ag angle•. All were prepared ualng a PC 
and the ECSTAI (tw) software package. !he .. crude plots repreaent the 
first 4Dd unfin11med attempt to proVide three-diaenaional bloctt J.iagram.s of 
sui>1;urface feature f t'Otl tile ofaino study sites based on CPi. data. !i.ffOLt8 
are being continued in an attempt to pcovide a ceady for ~ublication print 
~f t~ subsurface bedrock topography. 

:.U:SULTS 

:'his study cepresents tr.e first :1ajor bedroc.X. &tudy conducted hy 3CS with 
3rounJ-penet•atill6 4aJar. ~ased oo tha e•tabliaued objectives. this atudy 
bas i>een a success. It 1• conclu4eci f r0ta this study tbat: 

l. GPR can be used as an effective tool for dete.naining tbe depth to 
bec:ir~k ¥.nd the coraposition o! soil map uru.ta ~aad on soil depth 
criteria. 

2. A high. ~o»itive correlation exista between scaled radar data and 
actual grounci-truth ae&aureaenta. The CPR ia a highly accurate tool 
for determining toe depth to bedrock bencatb tile loallly tilla of Uew 
England. 

j. The effectiveness and reliability of I.land and mechanical auier• for 
determining the deptn to bedrock appears to be liaited aud ia 
questioned. It appears that tile utility of conventional tools in aorae 
are.ta of .Uew Englaod is restricted to areas of ahallov and aoderately 
deep soils. '.Lheee tools can produce erroneous ras·ult3 vheu used in 
aroaa of hlghly irreguiar or variable Jepth• to bedroc~ 4DIJ in •re.s of 
deep or very deep aoila. 

i.. Techniques 1.>i GPR and co=pute; gtaph1cs or processing •re compat1b1e 
.:ind can be used to enhance our uoderr.taudiog of soi ls and soll 
conditions. 

I atron&lY cecumaend en.: continuation of this study in other u·eas and/or 
other soJ..l. coc.litiotui. ·:he .adaptao1lity and utillty of the GPR lJ.aa been. 
succ.eaciu.il7 deaonatratcJ ln threu diverse c1.reas of !laine duci.ng the past 

. 7f!ar. IJor.._ from two atuJies (plow pan atwly, Aroostoo~ County1 bedrock. 
~t\ldy·, aa11cocit County) 1• incoapletc anu la being continued at tna NKNTC 
and tile SNTC. 



hu.ld I. Beadricka 

~1 pra1•• 1• extended to Don Clark, Gleu Jocdan, aGCl Bob Joa!in for the 
extra effort v*Uch the7 expellded oa this project. 

With ld.8' regard•. 

JA!.i!S A. DOOLitTL& 
Soil Speci&liat ((;la) 

CCI 

A. llollaDd. 
a. Arsioid 1 Director, Soil Surve7 D1via1on, SCS, Waahiugton, D.C. 
a. labeock, State Soil Sc1ent1at, SCS, Oroao, 11& 
a. Ilourke, Soil Sc1enc1at, Univ. of Maine, Oroao, K! 
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COMPARISON OF GPR AND AUGER DATA 
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COMPARISON OF GPR AND AUGER DATA 
DISTRIBUTION DEPTH TO BEDROCK 
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COMPARISON OF GPR AND AUGER DATA 
DISTRIBUTION DEPTH TO BEDROCK 
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A SOIL SURFACE B BEDROCK SURFACE 

E: 
100 teet 

BLOCK DIAGRAMS OF (A) SOIL SURFACE, AND (B) BEDROCK 

SURFACE IN AN AREA OF TUNBRIDGE-LYMAN COMPLEX, 
' ' ' 

3 TO 8 PERCENT SLOPES 



A SOIL SURFACE 

C SOIL AND BEDROCK SURFACES 

B BEDROCK SURFACE 

200 feet 

S-LOCK DIAGRAMS OF (A) SOIL SURFACE, (B) BEDROCK 

SURFACE, AND (C) BOTH SURFACES IN AN AREA OF 

TUNBRIDGE-LYMAN COMPLEX, 3 TO 8 PERCENT SLOPES 


