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PllKPOSE 

Fiie Code: 

430-5 

To continue field testing the grOUDd-penetrating radar (CPR) on selected 
soils within Northern Nev Jersey. 

PARTICIPANTS 

Obie Aabford, State Resource Conservationist, SCS, Somerset, &J 
Ji• Doolittle, Soil Specialist (CPR), SCS, HBTC, Cheater, PA 
Toa Drevea, liater Resource Leader, SCS, SolleTeet. NJ 
Tia Dunne, Soil Con•ervationist, SCS~ Hackettstown, NJ 
Carl Eby, State Soil Scientist, SCS, Somerset, NJ 
Jia Ferrell, Soil Conservationist:, SCS, Hackett•tovn, NJ 
Sy GoodMan, Soil Scientist, SCS, funapton, NJ 
Kent Hardmeyer, District Con.servationist, SCS, Morriatowo., 1'J 
Cail Martin, Conservationist, scs. Freehold, NJ 
Janice lteid, Conservationist~ SCS, Freehold, NJ 
Joanne Vogel, cartographer, SCS, Somerset, NJ 
Mack Wilson. Area Coneervatiouiat., scs. Clinton, NJ' 

-~9ui~11t 

The subsurface interface radar is tbe SIR Systea-8. Thia system consist 
of the model 4800 radar CQntrol unit, aodel Sl.-8004B graphic recorder, 
model DT-6000 digital tape recorder, and the model 30 progra• control 
unit. Although the 80, 120, and 30 Mils antenna• were uac1 at various 
times and under d1fferin1 ao!.l conclitiona, the 120 MHz aritenna with the 
aodel 705DA trauaceiver, providing the beat balance of image reaolutioo 
and probin« deptba, waa preferred.. 

D1acuas1on 

During tM.a field investigation, the CPR was us.-d - a tool for 
deteraining the coaposition of various up unite. The first atudy aite 
waa in an area of Pean abaly silt loaa, 2 to 6 percent slopes in Somerset 
County. The CPR effectively charted the upper cout:act of the •hallow to 
moderately deep bedrock. liowever. aaxi'BIUID depth of consistent penetration 
was slightly le•• than four feet. Within the atudy area, the average 
depth to bedrock is 22.4 inches. Baaed on one transect, the coaposition 
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of the raap unit ia 45 percent Klinesville (loa•y-skeletal, trdxed. mesic 
Litbic Dyatrochrepts), 45 percent Fenn (fine-loamy. mixed, meaic Ultic 
Hapludalfs) and, 10 percent Lan•downe (fine~ mixed. mesic Aquultic 
P.apludalfs) soil•. Present ~ap unit description of Penn sbaly silt loam, 
2 to 6 percent alopea (Pn.b) mentions inclusions of small areas of 
Y-linesville. but not 1.anedowne soils. Additional transects are needed to 
establish an estimate of the composition of this map unit at a higher 
level of confidence. 

T'40 areas of 'Washington loam. 2 to 8 percent slopes, were inveetigated in 
:aorria and Warren Counties. Washington (fine-loasay~ mixed, meeic Ultic 
Haipludalf e) aoila have increasing amounts of fragments of weathered 
11.N!stone in the 8\lb&tratUDt. Depth to bedrock ranges from 5 to 20 feet 
and 1• variable over short distancea. With microprocessing. the GPR 
provided a clear, continuous graphic profile of the underlying gravelly C 
horizon aud/or bedrock. 

In the Morris County Soil Survey Report~ the Washington soil is described 
as ha•ing li••tone fragments in t:he substratua. The amount of liltlestone 
fral{Mnts increases with increasing soil depth.. Depth to li111estone 
bedrock is describtd a• bein1' •at a depth of 6 to 10 feet... In a 
representative area of Washington lo.ac. 2 to 8 percent slopeat near Long 
Valley (Horris County}, the depth to the gravelly 2G horizon ranged from 
16 to 48 inches and ueraged lit inches. Depth to jointed and fractured 
bedrock ranged from 41 to 74 inches and avera~ed 56 inches. In the 
studied area, 20 percent of the soils are very d•ep and 80 percent of the 
soils are deep over bedrock. 

In warren County, neither a contrasting gravelly C horizon or bedrock is 
deacribed in the typical pedon of Waabington aoil. In a representative 
area of Washington loam, 3 to 8 percent slopes~ near Stewartaville, the 
4cpth to the gravelly C horizon ranged from 17 to 64 inches and averagaed 
48 inches. Bedrock was not discerned by the GPJt tf'ithin the upper 6 to S 
feet of the aoils profiled. The depth to the gravelly C hor~zon varied as 
follows: within depths of 20 inches in 11 percent; witbin depth• of 20 to 
40 inches in 11 percent; within depths of 40 to 60 incb•• in .56 percent; 
and greater than 60 inches in 22 percent of the transected sites. 

At the Warren County study area, the GPR failed to detect tbe argillic 
horizon of the Washington soil and the fragi.pan of an included area of 
»artley (fine-loamy, mixed, meaic Typic Fragiudulta) aoil. Adaitted.ly in 
some profiles the agrilllc horizoa and fragtpan were weakly expressed, tbe 
c.l•y bulge enlarged gradually with 1ncreas1Qllt depth, or the argillic 
horizon was too close to the aurface for the 120 MB& autenna to detect. 

Areas of liverhead (coarse-loamy, mixed, aeai.c Typic Uyatrochrepta) and 
Dunellon (coarse-loamy, aixed, m.esic 'Iypic Hapludult•) •oil• were 
investigated witb the GPlt near Lake Tappan. in northern &n-gen County. The 
GPlt provided clear and interpretable profiles of tbeae soils. In an area 
of Dunellon soil. the GPR charted the depth to the argillic horizon. 
thickneas of fill and outwaah deposits. In an area of Riverhead soil the 



vt'il. provided. an exception.al cross-sectior.al profile of the underlyinf 
stratigraphy of the outwash. The CPR ser.arated strata within the 
1-'.iverhead soil on tbe hasie of grain size. part.icle size distribution, and 
huU density. 

A nearly level su1Nnt area of 1'oonton (coa:rae-lou.:y • mixed, mesie 'l'ypic 
Fragiudalfs) soils was tl:-ansected with the Gl'i~ on tlie Palisades uear 
Alpine. The depth to, lateral extent. and variability of the argillic 
horizon and tl1e underlying bedrock were clearly charted on the radar's 
».r.aphic prof !le. but a fragipan was not observed. The ar;jillic horiaon 
appeared to be discontinuous! being aegmented by rock fragments of shallow 
bedrock. The depth to bedrock averaged 25.B inches and ranged from 14 t:o 
63 inches. AlonK the transect, 25 percent of the soils were shallow. 62 
percent of t11e soils were moderately dee;,.. and 13 percent of the aoil2 
were ver, deep. The very deep soils withiu tb• study area are Rl&ahers of 
the Wethersfield {coarse-loamy, mixed, mcsic Typic D:ystrochrepts) aeries. 

A second tranaect was conducted alOlll" a aideslope area at the Flat P.ock 
ilrook Nature Center in EnJZlewood. Here. the C'.OlluviWl' waa thick and the 
depth to bed.rock "'as greate.r than 60 inches. Clearly• the two areas 
investigated alon, the Palisades in Bergen County need to be &appt!d as 
separate r.uip unita. 

tm Friday, an area of Ft"eehold .(fine-loa•y • mixed mesic '!'ypic l:f.apludult&) 
soil was investigated near ~reehold. Tba GPi provided a clear and 
interpretable prof !le of the major diagnostic eubsurf ace hot1.£one and 
distin~uiahing underlying strata. 

Reaulta 

Thia study co•p!e.,ents aa earlier investigation (see my report of July 2, 
1984) and confir~s the ~1de potential of the GP~ as a inveatigatory and 
Gu&lity control tool for soil survey OJ)e'rations in Northern _New Jersey. 
Tbougn restricted to def)ths of leas than 4 feet in eoil• fonted in 
materials wathered from shale and ailt11tone. the GPR cant in moat areu, 
provide soil inform.a.tion to depths 1n exceea of 6 feet. In aioat areas of 
Northern tutw Jersey, the ~PR can be used to :brprove tlte quality of soils 
data and interpretations. 

All ~aphic profiles have been returned to Carl ipy, State Soil Sci@ntist, 
under a separate cover letter. 

i-4~ 
!~.· A. DoolittlP. 

Soil Specialist (GPR) 

cc: 
;., • Holland 
li'. I:iller 


