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1. Consultant !\lame: James A. Doolittle 

·2. Co1..mtt-y Visited: Israel 

3. Dates and Duration: 16 July thfough 4 August 1987; 20 days 

4. Host 
A. 
B. 

Country Cooperating Institutions: 
Israel Department of Antiquities and Museums 
W. F. Albright Institute of Archaeology, Jerusalem 

C. NE~lson Glueck School of Biblical Archaeology, Jerusalem 
D • J o t:!! A I I o n C •? n t e t- f o t- R <~ g i o n a. I a. n d F o I k I o:or- e St u d i e s , I< i b b u t z 

L.ahav .. 

5. U.S. Coop(?t-atin~3 Institutions~ 

A. Cobb Institute of Archaeology 
B. Mississippi State University 
C. NASA/ERL 
D. l..J~3DA--So i I Conservat i or1 S<~t-v i c~~ 

6. Objectives. of Visit: 
Research addressed the growing need for the development and 
refinement of effective and economical, non-destructive methods for 
reconnoitering large archaeological sites. The research aims were 
to e s t ab I i s h " p t- o o f o f _ c o n c e p t " f o t- t h e us e o f two t y p e s o f o t- b i t a I 
remote sensing systems: multispectral thermal infrared <TIMS> and 
Sh u t t I e I ma 9 i n 9 F; ad a.r- ( S I 1=:: ) i n at- c h a e o I o 3 i c a I s i t e i n v e s t i 3 at i O:• n s • 
Ground-penetrating radar CGPR> would be used with scanning 
t .. a d i o m e t f.~ t· s t o p r· o v i d e d e t a i I e d , h i :3 h t .. f? s o I u t i o n , · ::1 r o u n d c o n t t- o I 
data. 



1>.lh i I e pr-ovi ding ~1r-ound contr·o I data fot· orbit i n~3 r·emote sens i n:3 
systems, the goals of Jim Doolittle's visit with the :=Ji··ound·· 
penetrating radar- were ( i) to provide a more thorough under-standing 
of the archaeological site, (ii) to develop in-field excavation 
strategies, and (iii) to assess the the potential of GPR for- broad 
scale r·econnaissance a.pp I ications. 

7.Summar-y of Activities: 
The USDA-Soi I Conset·vation Set-vice's gr·ound-penetrating r·adat· •..Jas 
prepared fo~ shipment by Geophysical Surveys Systems, Inc. It was 
shipped fr-om Logan Air-port to Ben Gur-ion Air-port, Tel Aviv, Israel 
on 10 July 1987 under- Car-net ATA/US/1/87-1816. Equipment was 
picked up on 19 July. Intensive and extensive field work was 
conducted at Tel I Ha.I if, Kibbutz Lahav, dut·in:3 the pc-?t·iod of 19 
July through 1 August 1987. Kibbutz Lahav is located near- the 
northern fringe of the Negev Desert abou~ ZQ km nor-th of Beer-sheva. 
Te I I ~h I if is ':3 i tuated neat· the I owet· s I opes of the Hebt·on 
Mountains on the higher- Shefela. 

f:lpt-!C i a Ii sts ft· om NASA/ERL wer·e unab I e to participate in tr1e 
scheduled field research. This was a major- disappointment and 
place an additional bur-den on the GPR to meaningful and useful 
results. Results fr-om the GPR field survey proved to be most 
bene~ficial to the a.r-chaeological investigations at Tel I Hal if. 
IA! i th the aid of Ft .. ank Mi I I er, F:emote Sensing Spec i a Ii st, 
Mississippi State University, a reconnaissance technique was 
developed for- future GPR investigations at archaeological sites. 
Two n e w s t u. d y ax e as we t· e e s t ab I i s h e d an d s eve t· a I s i t e s we r e 
expanded on the basis of results fr-om the GPR field work. The GPR 
projected the occu.r-r-ence and depths to artifacts and layers pr-ior
to excavation within two study areas. Field groups were able to 
excavate ei9ht sites where the GPR had identified the locations of 
buried wal I foundations and artifacts. At each site, artifacts 
were unearthed at depths and locations prescribed by the radar-. A 
major- find was a buried cistern. A three foot wide, twelve foot 
deep access hole led into a 30x16x16 foot buried chamber-. The 
opening had been buried by 30 inches of soi I and deb~is. This find 
attt .. ac"b:1d ma.ny axchaeolcP3ists and the pt·ess to Tel I Hal if. Al I wen'? 
enthusiastic about the radar- performance and many projected future 
work with the GPR in Israel. 

Pt· i or to my depat·tur-e f1··om Ist·ae I, I had the opportunity to 
summarize my activities and make recommendations. Based on 
experiences at Lahav, I encouraged the use of GPR techniques by 
archaeologists within Israel. A general reconnaissance survey to 
deter-mine the potential of using GPR techniques over a diverse 
geographic range of archaeological sites should be made in the near
futut·e. Additiona.I GPR investi:3ations could be contt·a.cted in the 
future. However, for maximum returns, archaeologists should be 
tt·a i ned in GPR i ntet·pn~ta.t ions and '..;ystems ma.de a.va i I a.b I e to mot·12 
~:;ites •...Ji thin I~:;t·a.el. 

Equ i prrwnt •...Jas 
Au. :3 us t 1 9:37 • 

p<:Lcka~ied 

AlthOU'.]h 
and returned to Ben Gurion Air-port on 2 
the radar- arrived at Kennedy Air-port in New 



York on 1S August 19::;::7, it did not c I ear customs in Phi I a.de I phi a 
unti I 14 August 1987. 

:::.Benefits: 
This tr- i p prov i di:~d an e:-:ce I I ent oppi:•rtun i ty to e:-:p I ot-r~ the 
potential of using GPR on a major archaeological site within 
Ist-aE~I. Tlv~ GPR wa.s 1-,ighly successful and al I participa.nts were 
impressed with the units performance. Field techniques for 
archaeological and site investigations were developed and improved. 
Further recognition of the USDA-Soi I Conservation Service's 
leadership in the development and use of GPR was attained before an 
international audience. Professional papers are being prepared 
which wi I I document results and observations of this field study, 
and fut .. ther est ab I i sh the I eadersh i p r-i:· I e of SCS in the ear- I y 
development of GPR technology. 

Personally, this trip was most gratifying and wi I I always be 
remembered. I had the opportunity to work with archaeologists from 
several institutions in Israel and United States. My knowledge of 
soils and GPR wa.s used to solve archaeological field pt-oblerns 
befor-e an international audience. I ha.ve gained a lasting 
friendship with the participants of the Lahav Research Project. 

9. F i n a I tr- i p rep or· t i s be i n g pt- e pat" e d .. Rep or· t '"' i I I s umrn a r i z e 
interpretations and contain a more detailed discussion of the site 
at Lahav and field procedures developed and used during this field 
study. 

A.~ 
JAMES A. DOOLITTLE 

Spec i a. I i st ( GPR) 

c c : 
At-thUt- B. Holland, Dir·ector·, NENTC, SCS, Chester,PA 
Richard Arnold, Head of Soi I Su1·-vey Staff, NHQ, Washin:3ton,. DC 


