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1. Project title (ten words or less):

CESTUM MAGNETOMETER AND RESISTIVITY ARCH_EOLOGICAL SURVEY: UMM ED-

DANANIR, JORDAN
a. Under what major field of science do you classify this project? __Archeology

b. Funds requested from National Geographic Society (U.S.A. currency) $__3000

¢. Expected duration of the project. (Specity dates of field and laboratory study).

- September-October 1978 (one month total)

d. Location of field work __Umm ed -Dananir reéion, Bega©a Valley, Jordan

e. Abstract of Proposed Research. :
The archleological results of a salvage excavation of a LB IA-IIA
burial cave in the Umm ed-Dandnir region strongly suggest .that LB
people(s) were well-established and probably settled in this part of
the Beqa®a Valley, in contrast to the survey results and conclusions
of earlier researchers. At least three more caves were discovered
in what appears to be an extensive LB burial ground. "Megalithic"
-buildings within a kilometer of the caves, especially at Rujm el-Hendu,
are architecturally close to the LB Amman airport "temple" and could

be connected with LB occupation. In order to gain a full picture of
the LB remains in the area, a thorough archfeological survey using
geophysical prospecting instruments will be carried out: (1% a cesium
magnetometer survey to locate more LB burial caves, particularly

those which are filled in and less likely to be disturbed, (2) an
electrical resistivity survey near the "megalithic" buildings to

locate occupational remains, and (3) a general archleological survey
within a kilometer of the caves to locate all possible LB sites, which
can be explored concurrently with the magnetometer and/or resistivity
instrument. The results from the survey will be used to develop a well
thought-out and econamical excavation strategy for a major arch{eological
expedition, which is planned for the near future.
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y.pme of Applicant: Patrick Edward McGovern

B;ographicat information and qualifications of the ap_plican_t:
. (In addition, please altach curriculum vitae for committee files)

e Preseﬁt position (institution and rank):
Willian Penn Foundation Research Fellow, Radiocarbon Laboratory, University of Pennsylvania

b. Place and date of birth:
Corpus Christi, Texas; December9, 1944

¢. Education and degrees with institutions and dates:

A.B., 1966, Cornell University (Arts and Sciences)
M.Div., 1969, Faith Theological Senminary, Elkins Park, Pa. ,
Ph.D., expected 1978, University of Pemnsylvaria (Oriental Studies)

d. Special qualifications of applicant for proposed research (experience, languages, etc.):

I have been a field and pottery supervisor on excavations in Lebanon and Israel, and

I co-directed the 1977 Umm ed-Dan@mr salvage excavation of a 1B burial cave, which was
was jointly funded by the Jordmian Devartment of Antiquities and ASCR/ACCR. I am
well-versed in the theory and logistics of the magnetometer and Gossen Geolm, because
of my participation in a.major MASCA prospecting survey at Valley Forge National
Historical Park. I have an excellent academic training, in addition to having travelled
tiroughout the Middle East and worked in most of the major ymuseum it

i oihersg:re to participate in this project, please give the same bic_»g'aphicala'ﬂ%’f“'gﬂon 2R3 qualifications for each

person in the space below: ; - B .3 .
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will participate in the proposed research. (A stalement
books and articles (give number), but only the
(Please attach complete bibliography for com-

q. Books and papers publishqd by the applicant and others who
‘such as the following is satisfactory: | have published
following are on fopics directly related to the proposed research.)

mittee files.)

Several preliminary reports on the Beqga®a Valley salvage excavation
of the LB burial cave are scheduled to appear in the Newsletters
of the American Schools of Oriental Research (ASOR) and the
Museum Applied Science Center for Archaeology (MASCA). A final
report on the Bega€a salvage excavation will be published in an

- ASOR publication and in the Annual of the Department of Antiquities
of Jordan. I am presently completing a Ph.D. dissertation on
amuletic and ornamental jewelry pendants from Late Bronze Age Pales-
tine; a detailed study of the jewelry from levels VII and VIII at
Beth Shan is forthcoming in Dr. Frances James' Late Bronze Age
volume on the site. .
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Name of Applicant: Patrick Edward McGovern

5. Budget

a. Total budget for the project: s 8.7 00

If funds have been requested from other sources, attach budgets. Contributions from investigator's home institu-
tion should be listed under Item 6.

b. Amount requested from National Geographic in U.S.A. currency: $__ 3, 000

¢. Budget for funds requested from National Geographic Society. Please specify: e.g., equipment, assistants, field
work, travel, services, supplies, etc. The Committee requires that budget items be given with precision and in detail.
Two columns may be used. Include on pages 6-7 justification for any items that are not clear. (IMPORTANT: No
charge for overhead is allowed. If any capital items are purchased with Society funds, the items or their salvage
value are to be returned 1o the Society upon completion of the project.)

1. Two round-trip air fares, Philadelphia-Amman
(22-45 day excursion) - 51,800

2. Insured air freight shipment of magnetometer and
Gossen Geohm (110 kg.), round-trip Philadelphia-Amman 700

3. Drawing of maps and archaeological finds, photographic
developing and printing, xeroxing, lay-out, mailing,
telephone/telegraph, and miscellaneous supplies
(film, paper, etc.) ' _ 500 |

TOTAL $3,000 .
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d. Person or institulion (with address) 1o whom payment should be made: il £
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e. Schedule of paymenls desired: )
R
| fo e
Before the application is considered, the Society must be informed that all necessary permits for field work {collecting |

or excavaling) and laboratory, museum, or library study have been obtained; and that il foreign trave! is involved, the
parlicipants have valid passporls and required visas.



Name of Applicant: Patrick Edward McGovern

6. Amount ar:td na‘ture of institutional or other contributions toward this work. (If you are receiving no aid on this projact
from a university or other organization, or other individual, please explain): '

1. Jordanian contribution: $4,000 for expenses within Jordan, including
salaries for workmen and the Department of Antiquities' representative,
room and board for two MASCA personnel, car rental, insurance, and
miscellaneous supplies.

2. MASCA contribution: $1,700, which will cover the salaries of two MASCA
personnel and the rental fees of the magnetometer and Gossen Geohm.

3. ASOR-ACOR contribution: the two MASCA personnel will live and work
out of ACOR in Amman, where they will have full use of the facilities.

7. Prewo_us prants (gate. source and'lamount) received for this work, grants now available, or applications to other
organizations which are now pending. State whether they are alternative to your request to the Society. If another
request for a grant is made after this proposal is sent to the Society, please notify the Society at once.

none

8. Previous grants from the National Geographic Society for any project. (List project title, date and amount.)

. none

8. Narpes and addresses o'f at leas! three individuals competent to pass judgment upon your qualifications and/or your
project. !Nole: The Society will get in touch with your referees. In addition, the Committee has its own sources of -
information, and the referees you suggest may or may not be consulted.)

1. Dr. Adnan Hadidi, Director-General; Department of Antiquities of Jordan; P,".B. 88;
Amnman, Jordan ,

_ 2. Dr. James A. Saner, Director; American Center of Oriental Research; P,0.B. 2470;
Jebel fmman; Amman, Jordan

3¢ Dr. Martin J. Aitken

L, Dr. Edward F. Campbell, Vice-President for Archeological Policy of ASOR; McCormick
Theological Seminary; 5555 South Woodlawn Ave.; Chicago, Illinois 60637

10. If the gran-t requested here is approved, the applicant pledges himself to present a preliminary report on the project
fo the Njahonal szographrc{%qc_n_'ely on Mt a3 ———--(give date) and a final formal repont
on Ed b ¥, F, TTEE (give dale). The final reportis to includa an abstrac: —oit o ¢

7 .
cation In fhe Socicty's Research Reports and a one-page suminary.
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Patrick Edward McGovern

In 1977, the aprlicant co-directed a szlvage excavation of 2 Late Bronze
burial cave in the Umn ed-Dananir region of the Beqa“a Valley, Jordan, which
was the first excavation ever carried out in the arch _eoclogically rich valley.

In contrast to earlier surveys which had fecund no evidence for LB in the valley
(Glueck 1939: 191-200; de Vaux 1938: 417-22), a very extensive and representative
collection of LB IA-ITA loczl and imported vottery (e.g., Chocolate-on-Crean,
Cypriote Base-Ring, ard Mycenzean), along with accameanying grave geods (scarsabs,
cylinder s:als, bone inlsy, etec.), was recovered from an anciently disturbed

stratun with disarticulated human skeletz]l remairs. The high quality and quantity
of locally made pottery and other artifacts strongly suggest LB settlement(s) near
the cave (N.B., similar assemblages occur in LB settlements on the West Bank),
although Nelson Glueck cnce argued that only nomads or semi-nomads hal inhabited
Jordan, south of the Wadi Zerqa, during LB (1940: 124-25, later modified, 1970: 141),

A limited search in the vieinity of the cave revealed at least three more
LB burial caves, which are undoubtedly part of 2 larger series along the northwestern
slopes of the valley. Many "megalithic" buildings also exist within a kilometer
of the caves, and some of these may be connected with LB occupatison. A prine
cardidate is Rujm el-Henu, about 750 m. east of the line of caves, wWhose eastern-
most building is architecturally very similar to the Amman alrport LB "temple."

The latter building, which produced a surprisinegly large mumber of Egvptian and
Mycenaean imports, has been interpreted as a tribal shrine of nanads/semi-nonads

ard related to biblical trzditions sbout the early Israelites (Canpbell and Wright
1969: 104-16). The proximity of the airport, however, has hindered a full investi-
gation, and the site has recently been covered over by a new runwzy. Exploration

of Rujm el-Hemi and other possible LB settlements in the Umm ed-Dansiir region may
provide another opportunity for testing such hyvotheses. Beyond this, the LB

burisl caves ard probable settlement(s) in the Umm ed_Danarir region promise to

fill in a large gap in Jordan's eultural history. To date, conly a few small IB sites
have been excavated on the Bast Bank, and most of this material is still unpublished.

As a much-needed first steo towards developing a well thought-out and economica
excavation strategy, a thorough archleological survey of the Umm ed-DanZrir region using
geophysical prospectirg instruments will be carried out, in order to gein a full
picture of the LB remains. Twenty full workdays will be spent in the field during
September-October 1978, when the ares around the "megalithic"” buildings will be
clear of crops and the heavy rains will not yet have begun., Headed by the two
MASCA personnel, three-man teams will be imwolved in each aspect of the survey:

1. A Precision Portsble Cesium Magnetometer Model V-U920 in its differential
configuration with two sensors (Ralph, Morrison, snd O'Brien 1968; 109-22) will
‘be employed to locate more LB buriszl caves. The discovery of completely filled-in
caves, wrich hare not been disturbed by the local peonle, will be a major goal,
since they are more likely to preduce a stratigrarhic sequence of LB pottery.

The cesium magnetometer is the most sensitive magnetiec prospecting instrument
available, znd MASCA has the only opersble one inte world. Earlier MASCA surveays
were successful in detecting graves at Forts Louisbourg and Lennox in Canada
(Ralph 1969: 16). 1In order to critically tests the magnetometer's usefulness for
the Umn ed-Dan@nir region, the magnetic suscevtibilities of stone and soil samples
from the 1977 cave excavation were measured using a single sensor, with frequent
checks on the background field intensity. The difference in average magnetic
susceptibility between the cave f£il11 (0.005 nT m3/kg) and the sandstone end limestone
bedrock, which showed no susceptibility, was_statistically significant, according
tc the Student's L Test. Assuming an 8-50 m’ volume range for the filledain caves
(the excavated cave had 30 r2 of soil fi11), magnetic anomalies between ten and
fifty gama can be expected The cesium magnetometer (0.05 gamma sensitivity) ecan
detect the complete range of projected anomalies, and is the preferred instrument.




Patrick Edward McGovern

The logistics of the survey involve laying out 50 x 100 m. grids with compass
and transit in relation to the permanent bench marks of the 1:10,000 Zarga Basin
survey (Department of Lands and Surveys of Jordan 1550: Sheet 27/64), and macing
measurements at two meter spacings. Magnetic intensity contour maps at ten unit
intervals will be drawn as soon as possible, and promising areas will be explored
with closer sensor spacings. Approximately eight hectares (twenty acres) will be
surveyed. 4

2. A Gossen Geohm will be used for an electrical resistivity survey of the
"megalithie" buildings, particularly Rujm el-Heril. The major goal will be to
map out the extent and particular features of buried LB occupational remairs.

' The specific resistivity of soil samples from the Umm ed<Dararir was measured
and found to vary between twenty and sixty ohm-meters, which is much lower than
values for limestone and sandstone (5000 ohm-m.). Therefore, stones walls and
structures will be detected by the Gossen Geohm, which has a 0-5000 ohm range. The
magnetereter canrot be used here, becanse stone walls and features would not produce
large enough magnetic anomalies. -

The four-probe Wenner configuration with one meter probe separation should be
ideal for sub-surface remairs, although other probe spacings will be tried. As with
the magnetometer survey, 50 x 100 m. grids will be precisely laid out, and resistiv-
ity contour maps at ten unit intervals will be plotted for possible follow-up
surveys of promising areas. About four hectares (ten acres) will be surveyed.

3. A general archleclogical survey within a kilometer of the caves will be
directed towards locating other possible LB sites, which can be explored concurrently
with the magnetometer and Gossen Geohm. Approximately four square kilometers will be
surveyed using standard arch’eological survey techniques (Hester, Heizer, and Grsham
1975: 13-63). Constant reference will be made to earlier survey results,and all
new discoveries will be precisely located.

The results of the survey will be prepared for publication at ACOR ard the
University Museum (Publication Section). Full analysis of the results is expected
to lead to a major archleological expedition with a broad institutional base in the
ne gr future. _

Campbell, E. F., Jr., and G. Ernest Wright, 1969. Tribal League Shrines in Amman
and Shechem. The Biblical Archasologist 32:4 (December); 104-16.
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phy survey. Compiled, drawn, and printed by Air Survey Co. :
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New Haven: American Schools of Oriental Research.
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Research.
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PRELIMINARY REPORT
CESTIUM MAGNETOMETER AND RESISTIVITY SURVEY
UMM AD-DANANIR, JORDAN

The archeological survey of the Umm ad-Dananir region of the
northwestern BaqCah Valley, employing geophysical prospecting instru-
ments, was carried out between October 19 and November 12, 1978.

It achieved all of its major goals, which are briefly summarized
below, pending the final report.

1. Thirty-three partially or fully robbed-out burial caves
were located and precisely mapped on the eastern lower slopes of
Jebel al-Hawdyah and Jebel al-Qesir, respectively north and south
of Hirbet Umm ad-Dananir (see accompanying map of the Umm ad-Dananir
region). Of those caves whose robbers' dumps could be surface
sherded, nineteen were Late Bronze Age in date (5 MB IIC/LB IA,

3 1LB IA, 31LBII, 71LB, and 1 LB II/Iron IA). Three burial caves
were Byzantine, and one was Mamlik. :

2. As had been predicted, the cesium magnetometer was able to
detect the 10-50 gamma difference in magnetic intensity between the
cave fill and the surrounding limestone/sandstone bedrock, and no
less than eighteen significant anomalies were located and mapped.
Since the anomalies are close to the robbed-out LB caves and in the
same soft limestone/sandstone strata, they undoubtedly represent
LB burial caves (some up to 10 m. in diameter), which have not been
disturbed by modern digging. Based on the results of the 1977 soun-
ding of an LB IA-ITA burial cave on Jebel al-Hawayah, some of these
caves could have as many as twenty-five burials along with rich and
varied collections of associated burial goods. In support of this
contention were the fragments of a Mycenaean stirrup Jjar and virtually
intact LB vessels recovered near the robbed-out caves.

3. The discovery of two LB settlement sites fulfilled our prior
expectations and fitted in with the size and richness of the LB '
cemetery. It also provides another challenge to Nelson Glueck's
modified hypothesis that only nomads or semi-nomads inhabited
Jordan, south of the Wadi Zerqa, during the Late Bronze Age.

_ a. Rujm al-Fenu (16585/22880--Palestinian grid). Located
approximately one kilometer east of the 1line of burial caves, the
8ite comprises two "megalithic" buildings. The eastern rectangular
building (ca. 25 x 30'm.), similar in structure to the LB Amman
Airport "temple," produced a very remarkable finding: MB IIC/LB IA
surface sherds from its central courtyard (an exact plan of this
important structure has been prepared). The western rectangular
building (ca. 46 x 14 m.), with circular and rectangular towers
on the western and southern sides respectively, was most likely
constructed in LB II according to surface sherding. The circular
tower may have been added in the Iron Age, since it appears to run
- over the original wall on the west side.




UMM AD-DANANIR SURVEY
Page 2

A Gossen Geohm resistivity survey in the immediate vicinity
of Rujm al-Hend and inside the eastern building, covering approx-
imately one and a half acres, localized probable zones of buried
architectural remains on all sides of the eastern building and
between the two buildings. Thus, a more extensive LB settlement
may exist here than is immediately apparent on the surface.

b. Hirbet Umm ad-Dananir (16600/22725). This large
(ca. 1 hectare), multi-terraced site is strategically located
above the Wadi Umm ad-Dananir, where the strong spring of ~ain
Umm ad-Dananir provides a constant source of water throughout the
year. It would have guarded the northwestern pass of the BagCah
Valley and the trade route between the Jordan Valley (Deir CAlla)
and Amman. The main periods of occupation according to surface
sherding were LB II, Iron IA, Iron II, Early Roman III, and Early
Byzantine., Besides being first occupied during LB II (possibly
earlier), Hirbet Umm ad-Dandnir is important as a transitional site
from LB to Iron IA when a major cultural change occurred with- the
arrival of the Israelites, Ammonites, etc.

4. Sites of other periods were located and explored. The
most impressive is the large Early Bronze II-IV site of al-Qesir
(16506-47/22693), which covers the entire top of Jebel al-Qesir
(about a quarter hectare) and has an encircling defensive wall.
Three Iron II sites were discovered, two virtually obliterated
by modern earthmoving. A large number of flints, discovered in
confined areas on Jebel al-Hawayah and Jebel al-Qesir, ranged in date
from the Middle Palaeolithic to the Chalcolithic period, thus
greatly pushing back man's earliest presence in the valley.

5. A preliminary survey in other areas of the valley outside
of the Umm ad-DananIr region gave evidence of numerous "megalithic"
Iron Age structures (some with intact walls fifteen feet high),
two tells (one of which was occupied in the Late Bronze Age%, a
ma jor Mamltk site, and various Roman and Byzantine remains.

6. Another building with a ground plan similar to the Amman
Airport "temple" was located only a half kilometer southeast of
the latter. Surface sherding indicates an LB dating for its con-
struction with a reuse during the Iron Age. The Jordanian Depart-
ment of Antiquities provided funds to have the very well-preserved
ground plan drawn by our architect. ' :
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June 7, 1979
Dear Beth:

Here is a copy of the preliminary report for the Baqca.h Valley, Jordan cesium
magnetometer and resistivity survey. Our plans for the future (assuming we can
get adequate financial backing and put together a good team) are to test some
of the magnetic anomalies which promise to be LB burial caves and to carry out
a major sounding at Rujm al-Henu (eastern building--see plan); we hope to be
able to go into the field in the spring of 1980. Burial caves normally do not
have much in the way of charred organic remains or charcoal, and I think most of
non-charred organic remains will have disintegrated, based on the results of
our previous cave sounding. Rujm al-Hem may be more promising, since it part
of an LB settlement site. Of course, the burial caves do have enormous quantities
of bones, but I assume that you wouldn't want to have only that! Jordan, to be
sure, is an area that could use more radiocarbon dates. You alrealy have some
good sequences fram the Jordan Valley ard the West Bank (Tell es-SaCidiyeh, Deir
CAlla, etc.), but the Transjordian plateau is not well-represented. It would
certainly help to have more dates from the plateau in particular and Palestine

generally, in order to test the pottery chronology which is based on Bgyptian
correlations.

As regards the archaeomagnetic study, I enclose copies of Derek Walton's work
at Oxford. He now plans to set‘}"énother squid magnetometer at McMaster and would
like to have samples from other areas to check the double pesk at 650 and 433 B.C.
on the Greek curve (see Fig. 1 in the Nature article). If it is true that the
rotation of the core leads to a westward drift of approximately 0.2’ yr=l, then the
peaks should appear at 750 and 533 B.C. in Iran and at 700 and 483 B.C. in
Palestine. Although Hasanlu has fairly well-dated material to pick
up the early part of the first peak, the trough, and the early part of the second
peak, we need to use a Palestinian site (Tell es-Safidiyeh)to pick up the first
peak more adequately. It is interesting that there seems to be a relationship
between the Greek archaeomagnetic curve and the MASCA bristlecone pine curve, but
I'm not sure how much this should be pushed, if there really is a westward drift
(see Bucha's article in Dating Techniques for the Archaeologist). Another possibility,
assuming again that the project actuallymterializes, is to tske archaeological
material from areas more distant (Southeast Asia, for example); the Greek curve
should also be replicated.

Y
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NUMBER NUMBER | HIGH Low CONSTANT (db)
CHARGE ARRANGEMENT
INSTRUCTIONS: CODE: A CODE: B CODE: C
(A} Use M-1, M-2, etc., for monitor or direct records and P-1, P-2, etc., for playback records.
(B) Give bearings of end groups with reference to spread centers. Use recording boat as refer-
ence for water work. (C) Give direction for group tapped on each split spread with reference to
spread center. Tap group in direction shooting is progressing. (D) Surveyor's sheets give exact
data. Give any changes made by drillers, etc. (E) Draw charge patterns on lower right part of
sheet and identify with code. Surveyor's sheets give exact dimensions of regular patterns. (F)
Give seis. patterns of groups and group layouts on lower center part of sheet. Identify with code.
Surveyor's sheets give complete dimensions of regular group layouts. (G) Split, single-end, etc.
(H) Straight, composite type, etc. Draw diagrams of special types and special group to amplifier
channel to magnetic track connections. (I) When making moveout corrections with Techno, give
head dial readings for 1 and 24 when velocity cam follower on maximum radius.

G.S5.| FORM NO. 730 MADE IN U.S.A. NOTE: GLIP BOARDS AND BINDERS ARE AVAILABLE FOR THESE SHEETS
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