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On Ap ri l 30, 1992 a Ground - pene trating 1- adar <GPfl> ~u1 · vey clllc..l a 
soil investigation wa s c: ond u c t;ed on Gn;;? .;at I s l a nd in V.in-mout1·1, 
Massachusetts <see appen dix A for l o c ation ma p > . An 
arc h a~olog ic a l team from UMASS uncover ed a La te Pr~ l 1i s turic / E ar l y 

Hi storic Period Native Amer i c a n cornfi e ld l l nd ~ r a hdl f m~ter uf 
windblown dune sand. Th e r edar wa s use d t a de1 t e nn i n (il ti 1e fu l 1 
extE>nt of the fie ld and to loc: ate individu a l corn mound s .;;i nd 
other c ultural feat u res , p rior to th1 s s umme r s f ie ld work. A 
$Oil i nves t iga t io n was c onducted to es t imatf.:> Lh e age d r1d uriui n 
o f the wi n d blown depo s it s that li e ove r th ~ fi w l d . 

.lIL.!:HJ.~D..9.~ .. ".!~.~ -:. .. 

Jim Doolittle, Soi l Specia li st <GPR>, No r t h E:'a~ L l\JTC, Clles l. u 1 P A . 
P e t e Fletc her, Project Le a der, Plymouth County Soi l Surv~y 

Don Lip tac k, Oi $ trict Conservation i !; t, Bar n s t a blt! Counl y, l' IA . 
Steve Mr ozowski , Assistant Profess or, UM ASS, Bo s ton. 
Joanne Provost , Volunte~r , LJSDA- 5<J i· l Co n !i'.f<! r v at i on Serv i c e . 
Richard Scanu , State S o i l S c i e nt i s t, USDA- SCS , Amh e r s t, MA . 
S t eve S p ear, Soil Cons~i- v~ tion i st, Ba1- nst a bl & Cnunl y , l' IA . 
UMASS Gr adua t e Studen t s. 

The GPR unit u sed at this site was a S IR ( S ub s u rf ace lnt~r f a ~ w 

Radar) Sy s t e m- 8. A 300 a nd 500 MH z ~nt~nna we r e t eo;,; t\;!<..l ci t l:h i: 
site. The 500 MH z antenna worked be s t for th e s h a llow 
inves tigation and wa s u $ed fo r the inve s tig a tio n . TIH? sys t e m 
is powered by a 12 volt battery. 

The GPR i s a b road bandwidth, pul s e modul ~ t ed r a dar s y s t ~m t li a t 
has b een specifically designed to pen~tr a t ~ eart l1 e n ma t eri a l ~ . 

Relative ly h i gh frequenc: y, s ho rt dura t ion pul s e s of e n lii.' nJy a 1· e 
tr a n s mit t e d into th ~ gro und from a c oup l ed a nt e nna . Wh e n a pu l se 
strikes a n interface (boundary) sep cirat i ng layer s of diffe ring 
electromag n e t ic properties, a por tion of the pul s e' s en~r gy i ~ 

reflec ted b a c k to the rec~ iving antenna. ·rh e r efl ec t ~d pul s~ i $ 



rece ived, ampli ·fied, sampl ed and c:onvl::!rl:ed i nto d s 1111il ar l y 
s haped waveform in th e a ud io freque n c y rang~. The pr·oc:t: ... ~u Ll 

ref lected s ignal i s di splayed on gr· aph p .a µ~r fur t ·u1· t l1 t=r 
analysis. Th e graphic pro f il e obtained cons i ~tb uf d ho1 1 t onL ct l 
sca le wh ich represe nt s di s tance t ·rave l ecJ a l ong Lh e tr ans~L L lin~ 

and a vertica l sca le which is a time sca l e whi c h Cd 11 l..Je c onv~ 1 · l.t!LJ 

to a depth sca l e if velocity of signal µ rop a gation i s known . 

Procedure: ; • .. 

Once all members . arrived at th e si t e a n cverviww of the p1 OJ ~c t 

was discussed ana th e s u rvey c rew b egan to establi s h a g r iU for 
the area. Trial r uns we r e mad e with the radar ta d e t~rmin~ 

optimal s etting s and antenna se l ec tion. A log o ·f t ll (:l s oi l 
profile was d escr i bed by t he . soi l sc i enti st~ . 

A 25 x 3 0 meter grid was laid out for the s tudy si t e . 
Observation s tati~ns were located at one meter inLerva l s 
th r oughout th e grid. Tr a n s ec t s with t l')e radar we1· e r un in cl 

s outh to north direct ion. Th e di stanc e b e tween tr•n sec t s wa s u ne 
me ter. Ground elevat ions were recorded fur the grid area < ~ew 

fig u re two) • De tail ed e 1 eva ti ons were rec ordeLl fu 1- Lit e ci l ' ~d lJ f 
th e buri e d cornfield . 

Soil Investigat i ons : 

Appendix B i s a copy of tl1e so il 1 og t aken t rom til (;! pi I: cffl;.;'o . 111 
g e nera l the area h as a wind bl own depo s i t u f mt= d i u m =..:i nd Le x tu1· ~=
approximat e l y two fe"1 t thi c k. Btff i Ei'd b1:H1e d th tl1to> wi11cJ Lll o1" 11 
depo s it is the o r igina l soi l s u rface . Th e bur· 1 e LJ s oil p 1 · cJf il~ 

had d~veloped in gl ac i a l outwae h d epos it s . 

The buri e d s u r face laye1- <Apb h o ri z on> within U 1e a 1· ea ot thi= 
cornfie ld differed from adjacent non cu l l:i vci teci area=> in t.1 1.., t,; 
the s urface l ayer was t h icker , 2 . d arke1- in co lo r ·- int ~r p1 elt><J 
to b e a higher org c.m i c mat tE:!r con t ent, !ilnU 8 . f e l t 1nu1· e co 1111J ..i. <- I: 
when digging through and handling c: l o d s . Th~ Lltang e in d w11'=> iL y 
and mineral composition fo r the buried plow layer was r ecord~J dS 

an in t erface by th e radar . Wl1 eH- e t l1e s tt- o n y int e r face c:it.:c 1w 1 l=! U 
an the r adar prof il es , the buri e U fi e l d was inLer pr~ l:ed tu b ~ 

present below the windblown depo s it. 

GPR Surv e y; <NOTE: al l 1· adar profil es are on 'l' i l~ .;1t Lh e 
Middl e boro Fie ld Offic e > 

A total of 15 transect s were made with the rad ar . f ransects 
continued unt il th e i nterface for th e bu1· 1~d plow layer wa~ 

longer recorded. Figure one i s a copy of t,l1e rad clr pr ·of i I~ 
transect four (starting coor dinate X=4, Y=0 to X=4 , Y- 20> . 
fig u re 1 the interface for the buri e d ag r i c u l turdl fi e ld is 
evi dent in th e center of the profile ·f ro m s t;ation ll t111- ouy ll J 1. 

The da1- k wavy interface is 29 to 3 4 inche s b f.! low the s ur- -face . 
The corn mound s are int e rpreted on fig u re l a5 t l 1e top s o f· t.IH:: 
wavy in terface (for exampl e s t at ion 13.5 and 16 on f igur~ l l. 
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Two point objects are l ocated on figure l, u point oLJJ ec t i ~ a n 
isolat e d hyper boli c: interface whi c:h i s u s 1J .n ll y a n a 1HJrna ! y i11 th (;! 
soil such as a boulder or man ma d e obj e c:t . A goo d ex amp l ~ o f .:i. 
point object signature is lo c:a t e d on ·f igu n ? l bl:!tw~e.· n s t a tio11s ·; 
and 8. This point object i$ loc a t e d app r o x imat e l y 22 in1: h&~ 

below the surfac:e. The multipl e reflec:tions on e a c l 1 s ide or' t f 11:? 
hyperbolic: signa l indi cate th a t a t renc ll 1n iiy h av~ b~t.>n cluy a n:iuncJ 
the point objec:t a nd it may poss ibl y be a wel l or c i s t e rn, 
howeve r ground truthing is r e qui red to confir m thi s 
interpre tation. ;, ' .. 

Figure 2 is a contour elevation ma~ of t h e s i t e <not e : ci ll 
c:ontours are in f~e t > • Th i:! area of detail Wds th e ar 1:::> a when:~ 

e levations were rec:orded a t each one rnet~r s tat i on . 

Figure 3 is a ma~ s how i rg the . bound ary of ~be bu i ed f i e l d 
de 1 i neated with th e radar, th e fie 1 d bound.:i.1- y c oo rd i 11a t es are 
loc:ated on the r ight. Limit of s u rvey means the fi e ld ma y 
c ontinue beyond th~t c oordinate but: was noL inv~s L1 yat e.>d wi Lh t l 11:~ 

r a d a r. 

Figure 4 is a d e tail e d map of the f i el d ar~a , s howiny t h e.> 
location of th e mounds <red aste r i s k) and th~ luc ation of point 
objects (blue tri~ngles) i nt erprete~ f r om th e d ci a r µ r bfil e b . 

besb 
Soil Scientist <GPR> 
USDA- Soil Conservation Service 

cc: 
Rudy Chlanda, Geologi st / Cult u ra l Res our c e Sµ ~c 1 d l1 s t, US DA- SCS 

Amherst , MA . 
.../Jim Doolittle, Soil Spec i a li st (GPR> , f\l ort h~d s t l\JTC , Ctles ti;ff f-lA. 
Pete Fletcher, Proj ect Leader , Plymo uth County Soil Su r vey 
Steve Mrozowski, Assist~nt Professo r , UMASS , Bo s ton . 



APPENDIX A: 

I 

Great Island Location Map 
Hyannis Quadrangle 
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