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To un GPJt tecbaique to innati.9ate ti.M vaciability ot Hlected aoU 
featurM iaeludtq: {1) tn1ckaeae ot loa"J' aediMnts oftclYillil naa &Ad 
graYela, (2) Mptb to till uad•rlyift9 9lacial GGtnab, and (l) deptb to 
11 .. stone bedrock. 

Pll'fIClPAll:l'S 

J. DOol1ttle, Soil a.,.ci•list tGPI), ICB, caeatec, PA 
.J. l'&lkenberg, Boil Bcteati•t, SCS, •ew Bu.pton, lA 
R. &uehl, State SOil SCieatiat, SCB, Dea Koiaea, IA 
.J. llartzte, Soil &eientiat., scs,. Waukon,. IA 
J. JUaon, Aut. St.ate Soil S:cieatia~, SCS, Dee ilOinea, IA 
n. O.l•an, Soil Specialiat, a<:s, Dea Boiaea, IA 
a. YObora, Party Le.ader / scs, wautu.ua, L\ 
a. Wilson, P•uty r....-r, scs, aew Ba11pton, IA 

Tile equip .. nt ~•ed duri119 taie field trip W4iMS tAe SIA Syatem-8 with tae 
AD'l'Sl sa-8004& graphic recorder and t.he HOdel 20 aicroproc .. 1K>r. Tb• 80, 
120, •nd 308 !U1z aatea&Aa were field teated aader dif fereat aoil 
eoaditioaa. Tbe 10 aad 120 •a ant•nua pro4Ked ta• aoat aatiafactory 
results. The l.20 llliz with tne aodel 70S DA2 traaaceiver provided 
•lightly better balance of reaolution and probing deptb. aowever, rate• 
of ai9raal atteauation are aiga ta tia. e~..U.aed aoila, aad the 
microproceaaor vaa r~ired with both ant•n•• to aaplified wuker, 
agbeurfaee ai9nala and to reaove •nwanted back9round noiae. 

DISCUSSIOH 

Tile traditional .. ttlod of obtaiaill9 soil data ia very alow, labor 
lntena•, and r .. •lt.a ia poat-hol• .O.ervatloJMS of • tar.. diaenaioaal 
aediaa. Inference• auat be aa4• coacernint tbe uniforalty of aoil 
con4itiOA8 or featarea betweea ol> .. rYatioa ait••· The.. iafer•ace• are 
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eft9R inacetarat• •Ad caa lead to iaterpretat1on erroca. Tbtt c=oatin~M• 
aubeurfaee pcofil1ft9 of tbe GPa oaa belp to fill 1a the lar9e 9ap• wb!ch 
•¥lat• in our f t•ld d4t• aac provide a better u~r•tandil\9 ot t!Mt aicro­
Yar1abilit1 of ae>il feature• oc conditions. 

rae G1'll waa ued in Iowa to atudy the vari&DiUty 1A ta. tbick•••• of 
loaay .. d1-..nta ~rlyin9 a&n4• an~ gr•••L· Ia Iowa, two 4-pth paaaea 
U• to 31 inobea au ll to 40 iachea to Mad aad gravel) are recogniMd 
ia aapp1ng Vapai• aoilJI (co.rse-loaay over eaad or •illldy-•k•l~al, •iaed, 
.. aio ttolltc llapludalta). A 9r-.hlc profile •IH>Wi119 tbe variaJ:aility in 
the taickae .. ot lCNUIJ' Hdi .. ta wu 4uiie4 for parpoaea of eotl 
correlation. 'l'he object1..a of tJJ1a at.v.dy nr•: (l.) to •Yaluat• tb• 
ef feotiv•iw• of GPA for ch&rtlnt tlM depth to unc.I aacJ tr•••l, aDd U> 
to pr~ide a graphic prof il• of aubaurtao• ceaditioaa. 

Tbe atu4y ac•• waa locat.a 1• an ar .. •loat • •treaa terrace v1tbin 
Cbicr&•MW CMnty. Two trauecu (••ta l,ffG f .. t 10119 wit.a .i.8 ..-ally 
apaced obaerntioo pointa) were OOllPl.-ted 1.n tbe stay area. 

Tbe a.a waa effeeti'HI and pcovidtHI clear aad iat•rpretabl• 9rapbic 
pcof ilea of ta. Wap•i• .oila. Tb• d~h to ea.d aad 9cave1 vaa eaaily 
traced ... .-c•l•4 Oft ta. 9r~h1e prof 11... oa t!Mt 9capaic prof 11••· 
l•Y•r• of uad and tr•V•l appear t.o a. •tratif iM aAd COlll'OMd of 
au.ltiple, eaort •et11eate. 

Wbil• the nfHlber of ob.e•r••tiona are too liait-4 tor cbar~eriaatioa ef 
tbe W.p•1• ••11• wit.bin ta. aurYey ar .. , atat ... ata o.n O. .... 
eonceraiDCJ lhe atu4y are&. Tb• •••r•t• dept' to 8&4d and 9rawe1 1• 21.6 
iacbea. ~h• raat•o ( ... TU.l• l) froa 16.1 to Jt.o 1nch4ta. I• lO 
percent of tbe olaaer•atioa eitea, th• 4epta to aaad and 9raYel i• l• .. 
tll.an zo inclM• arad 1• 0'1taid• ta raat• of tbe w..-i• ••xi••· Ta•H 
., ... are treated ae incluaioa• of aiailar aotla. 

TM vaJ.u•• tor tu dept.A to aaad ancl 9rav.l er• not. aor..U.ly dietributM. 
<• .. Pig•r•• 1 and 2). llOW•••c, certain stat ... at• can bl9 aade 
eoncerniD9 tbia dittribu.tioa. The aediaa depth to Mll4 and 9raMl i• 
21.JS incbaa, ud 1• nearly 14-otical to th• Man (.21.6 inch••). The 
lower quartile 1• 18.t, tAtl u.p)t9r 41U•rtil• i• 24, and ta. interquart11• 
iater••l ta 5.l 1acaea. One-half of cbe obaerntiotY ocevr betVMa ~he 
deptu of lt.a ~ftd .24.0 inob••· 

Ia uplud area• of 9J.ac1al .utvaec, ~·•tioa• oftea aria• u to the depth 
Of t.he underlrial till. Oftea, coarH l.r:..-ent.a withi.a tu oetwa•b 
reatriet tlM .-n•tratioo of -.cb&aical probe• or .at•r•, aad ol:NJtructa 
our effort• t.o def iae tbe 4eptb to till. TM •ecoad appl1Mt.ioa of. tu 
GPll in Iowa vu to deteraiae tbe tMptn to till l>eM&th gl.acial outvaab. 

At tb• aelected a1t .. within Chlckaaaw COllnty, depth to till waa believed 
to De Yariabl• oeneata W&pai• aoil• but it eou.ld not be verifi-4 wttb 
conventional a1nveyiq toela. CCMl'M tr-.•ata, watch r•Rte from .20 to 
so percent in 90lle •trata, ttnrart~ •ffort9 to obtaia growad-tcuta d4t.a. 
TO obtain 9zOti1.nd-tratb data, thr .. •ut•r hole• were bored over a ~· of 
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appcoxiaately l.5 hour•. aowevec, tb• till waa AeYer coatactttd or prooed 
with tbe •ut•r•. lacb a~1•r hel• waa atopped a-tw.ea depths of l to 5 
f .. t by ooar .. fr.1l9 .. nta. 

TWO tca1uuH1ta ff&• coapleted vitb t.b• GR Ui"9 botk tbe 10 and .l.20 Mila 
aateana• v1tb aictoproc:eaaor. Botb antenaaa provided 9ood grapbio i••9•• 
of tae wa .. 1• eoil• and tbe WMiecly1nt til~. one tea~ waa div14ea 
into two traaaect• (traaaecta A aad B ta T•bl• 2) .Decauae ot it• 
•xceptiOAA.Uy lont leagttt •ad for atatiatical purpoeea. Bach traaa.ot 
baa 10 referenc.d 01>nl'Yat1on aitea. 

A dept.b acal• ••• cCNUttrae~e4 for ti.. 9rap1a10 ~•file baaecl on tabled 
•alu•• for the rate of propa9at1osa taro99b predoaitMntly coar .. t•atur.-d, 
litplaad Mila. 1:b1• M&l• an4 tu r•nlti~ data IMUlt cae Y1ft119d, in t.be 
•»••nee of adequte grotuMt-trutJa data, u OtUJ' a clOM appcox1Mt1oa Of 
tbe actaal valuea. 

~tw nWlber of ooa.r-...tioa• are too ... 11 to 11Ak• a deta1le4 aaae .... nt of 
ta• variability of d..,t:ft to till be ... t• 11Pl•n4 •£ .. ot Wap91• ia 
Cbica•aaw county. a .. ever, witbia tae atudf area• tbe •••r-.. 4eptb to 
till i• ll.46 t .. t. TlHt "4141•a dept.A to till ia al .. 11.•6 t .. ~. Tbe 
di•tr1bation •...-r• to .,. oillOd.al. 'ftlia 1• aa4oa~te4lr a ooaaequence of 
tbe liait.O au.bee Of oN4trwatioaa tut vu included ia ttat• atucty. The 
lOW.t qtlA£tile ta t.I f•et, t.ea. apper qa4lrtile ia 12.85 f .. t, aa4 t ... 
iaterqa•rtil• ran .. 1• l.85 f .. t. oa•-b&lf Of tbe reeorcleid obaerYatioa• 
occur Mtweee 4qt.U of t.a aad 1.z.15 ffft.. TM depth to till raqed 
frOll 1.2 to 15.l f .. t. 

In 11any up1aa4 ar ... it i• exe..Sintll' ditfiowlt to eaaaiae •oil p~of11 .. 
•ad to detec•in. tbe depta to bedfect v1th traditioaal ao1l •ur••Yint 
tool•. .Rectk fra,..nta 11111t toe •ff.ct.iv...•• of ..,... .. , ••t•c•, picta, 
and .ecbaaioal proMa. In UM• of bi9blf wariabl• or trretular d9f>tb• 
to bedrock, iafereac.a .ad• ...,., .... w14e1J ..-ced c>O.eervat1on ait•• are, 
at beat, aQapecte4 ot poaaibl• etr•ra. !be OOlllPO•itioa of aoil aap ~nita 
•r• often o...a on inauff icieat •a4 i.....,l•t• d4lta, collected frea a 
liaited Allllber af widely -.aced GO.er••tioa •it•• or inf•rred frOll tbe 
landaoape. 

several ar••• of IMlbeqa&e tfine-•tlty, ma.a, ••ic TJ'p1c iaplwlalfa), 
J'ayette (fiae-ailty, aize4, ••ie 'l'YPiO Mp.l.adalfs), aacl Mo.rcSaeaa (leaay, 
ataed, .. aic ~itbia aapl8dalfaJ .. ila were profiled with tbe GP& iA 
A.UuwaJc" county. ta th ... •11•, tbe taa 111at .. i• eaoeedintl.r d•pt.a 
ceetricted. Depth of penetration w .. liaited -o ta. upper l lleter of th• 
aoil prefil••· Tbollth deeper depta. Of peMtration .. re achi•ve4 ia ao .. 
• , ... , coat1ietent r•ault• .. ,. liaitecl to l .. t•r in all areaa. 

Ta. GP• caa be uaecl effectively ia .. nr al' ... of •ballew or aoderat.ely 
dffP aoil• to ca.ct the ~pt.la t.o bedrock. Bow•••r, in ., ... of d"pel' or 
aore variable depth& to bedrock tbe pr•••nt GP& ayat .. i• inetfecrti••· 
Table J contaiaa ta. reaulta of a auco•••ful radar tr ... ect ia an area of 
Payette aad Dubuque aoila. 



t'a. cwa •M.1•11.t t.wo of tM tllcff object.iv•• of ta Iowa atuy. ft• 
cd•' .aoc .. .tallf OMl't.M tn ttaiOkMH Of loaay 9"iMAU ... ... 4eptb 
te •and aact 9r•••l, aA4 c.t.eraia.d ~-. depta t• till ~·~• 9lao1a1 
Mt.Qab. 'ftae ra4ar _,.. l... atac••••f 111 ••d ada.puole ia ac .. • of 
ao4erately-f l .. teat~r•d .. 11a fer oedroek i•Y••t19atiom1. 

All teola baft J.iaitat1-. Ia two ot the t.ar .. ••Ii••• ta. caa waa 
able t• ooa,11-t traditieaal Rt:ftti., teeu1....-•. Tae •• ... 
•ft1oi•atl• aad .it.ainlr appU . .t to ••1..- ••cffyL111 •M ._relatlo• 
proDl.-. 1a Iowa., u ta _.n of ta. as.-.at, tH -t •ffect.tM .... of 
ttM .,. will be u •• 1a ... ti9•U·• Mol rat.ber tllllla u • ..-•u 
••1'•41Y1"9 or flUlitf c=etatrol tMl t••-.• tM• ..... llAeal.d Mt IN r.U•d 
oat la tJae eoar .. r t••~•red soil•>· 

TIM IOU et.udy au 0GAtirM4 t.M~ tile .. 8'9t• OH be llM4l i.a ._ 
ar ... Of tbe JUd...t for ....,1c1e -..11eat1oaa. •owe••c, tile at ... 4Jt. 1• 
a ueu of ..-er•lly lw pot:Atial for rlMlar an11at.1.... ftle ... .... 
Of l•t•c• qipllcatiou will ,.,... apoa •r Ud«rn.a.a1.. ., ta.. 
lialtatiau Of ta. .,. .... t; .. ayn- aa4 "' U.WlW.. of fa.-rMl• 
.. 11 eoacSU.ioaa for tae ra4ar. 

All 1rapa10 prof 11•• Ila•• a.ea r•tllr ... ~ aoa Kuehl ..._r • ~rate 
ooftr letter. llJ' .. .,.. t.baH.• for tlM oppoetuu.~ bt •rt ia '"r 
at.ate MMI vita ..-.ra ot f'Ollt •hff. 

JAllH A. DOOLJftL& 
Soll 8p.Mi&11at , .. ) 

sacloe•r•• 

CCI 

.... ••ll.aad 
T. a1au1et, 01recui:, ~ 
•· Araol4, llMd ol soil .. rYey, •o 

JADoolittle/kmg 



TRANSECT l 2 3 4 

TABLE l 

DEPTH TO SAND AND GRAVEL 
WAPSIE SOIL 

5 7 8 9 10 5 

A 24.0 23.2 18.0 18.8 24.0 16.l 20.2 25.S 19.5 24 21.3 3.19 

B 17.2 20.0 26.0 29.0 20.0 21.7 23.2 21~8 21.0 18.8 21.9 3.5 

DATA EXPRESSED IN INCHES 
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TABLE 2 

DEPTH TO TILL 
WAPSIE SOIL 

OBSERVATION SITES -TRANSECT l 2 3 4 5 6 7 a 9 10 x 5 

A 14.5 14.0 12.5 10.3 10.9 11.4 12.2 12.6 12.8 10.6 12.18 1.4 

B 9.4 10.6 8.2 8.6 9.4 9.5 8.3 9.0 13.2 12.6 9.88 1.74 

c 10.1 9.2 10.l 12.8 12.5 12.8 15.1 14.2 13.5 12.9 12.32 1.92 

DATA EXPRESSED IN FEET 



TABLE 3 

DEPTH TO BEDROCK 
FAYETTE AND DUBUQUE SOILS 

TRANSECT 1 2 3 4 5 6 7 8 9 10 11 12 13 

A 26 56 36 23 24 27 25 32 56 18 23 26 23 

i • 30.3; a • 12.l 

DATA EXPRESSED IN INCHES 


