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INTRODUCTION 
Afghanistan’s geologic setting suggests significant natural resource 
potential. Although important mineral deposits and petroleum 
resources have been identified, much of the country’s potential 
remains unknown. Airborne geophysical surveys are a well- 
accepted and cost-effective method for remotely obtaining 
information of the geological setting of an area. A regional airborne 
geophysical survey was proposed due to the security situation and 
the large areas of Afghanistan that have not been covered using 
geophysical exploration methods. Acting upon the request of the 
Islamic Republic of Afghanistan Ministry of Mines, the U.S. 
Geological Survey contracted with the U.S. Naval Research 
Laboratory to jointly conduct an airborne geophysical and remote 
sensing survey of Afghanistan. Data collected during this survey will 
provide basic information for mineral and petroleum exploration 
studies that are important for the economic development of 
Afghanistan. Additionally, use of these data is broadly applicable in 
the assessment of water resources and natural hazards, the inventory 
and planning of civil infrastructure and agricultural resources, and 
the construction of detailed maps. The U.S. Geological Survey is 
currently working in cooperation with the U.S. Agency of 
International Development to conduct resource assessments of the 
country of Afghanistan for mineral, energy, coal, and water 
resources, and to assess geologic hazards. These geophysical and 
remote sensing data will be used directly in the resource and hazard 
assessments.  
OPERATIONS 
The U.S. Geological Survey and U.S. Naval Research Laboratory 
jointly conducted an airborne geophysical and remote sensing survey 
in Afghanistan during the summer of 2006. The Islamic Republic of 
Afghanistan Ministry of Mines and Industries provided the major 
funding for this work, with additional support from the U.S. Naval 
Research Laboratory (NRL), U.S. Geological Survey (USGS), and 
U.S. Department of Defense Reconstruction Office (ARO). 
Approximately 70 people in Afghanistan alone were involved with 
implementing the airborne survey. Thirteen USGS and NRL civilian 
scientists conducted the survey with the assistance of 24 scientists 
from the Afghanistan Geological Survey, the Afghanistan Head 
Office for Geodesy and Cartography, and the Ministry of Mines and 
Industries. Twenty-eight military personnel from the NRL Scientific 
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was uniquely configured with a suite of geophysical and remote 
sensing instruments and specially modified for operation in a combat 
theater. The geophysical instrumentation employed in this survey 
included: 

? Tail-mounted Cesium-vapor magnetometer. 
? Dual marine gravimeters modified for airborne use. 
? True-color, medium-format, photogrammetric digital camera. 
? 228-band hyperspectral imaging sensor. 
? L-Band polarimetric imaging Synthetic Aperture Radar 

(SAR). 
During the survey the NP-3D “Orion” was stationed at Kandahar 
International Airport, about 16 kilometers southeast of Kandahar, 
Afghanistan. The airport was constructed during the 1960s with 
financial and technical assistance from the U.S. Agency for 
International Development (USAID). The airport was severely 
damaged by Soviet military operations during 1979-89 and again 
during the early phases of Operation Enduring Freedom in October 
2001. The airport has since been renovated. 
Base stations were established throughout Afghanistan in order to 
provide correctional data in support of the airborne survey. The 
National Geospatial-Intelligence Agency (NGA) established a 
gravity reference base station at Kandahar International Airport for 
use as a gravity datum during the survey. Temporary Global 
Positioning System (GPS) and magnetic reference stations were 
positioned in the cities of Kandahar, Kabul, Herat, Sheberghan, and 
Faizabad. Afghan scientists from the Afghanistan Geological 
Survey, Afghanistan Head Office for Geodesy and Cartography, and 
Ministry of Mines and Industries operated many of these stations. 
The airborne geophysical and remote sensing survey of Afghanistan 
was completed in August 2006. The P-3 “Orion” conducted 37 
individual survey flights, logging over 220 hours of flight time 
during the survey. Approximately two-thirds of the land area of 
Afghanistan was surveyed. The survey area was limited by flight 
restrictions imposed by U.S. Central Command (CENTCOM). 
During the survey 113,000 line kilometers of magnetic data, 72,000 
line kilometers of gravity data, and 110,000 line kilometers of SAR 
data were collected. Additionally, 150,000 square kilometers of 
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