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Introduction 

This report presents the principal facts of gravity stations 
collected by the U.S. Geological Survey, Branch of Geophysics for 
the Annette Island mineral resource appraisal project (AMRAP). 
Annette Island is located in southeast Alaska (figure 1). 

Data Collection 

Gravity data were collected during 3 field seasons: 1987, 1988, 
and 1990.LaCoste and Romberg gravity meter G-551 was used in 
1987; meter G-695 was used in 1988 and 1990. A total of 276 
stations were collected in an area bounded by 54O59' to 55'20' N 
latitude and 1 3 1 ° 2 0 r  to 131Q40' W longitude (figure 2). Access 
to gravity station sites was mainly by helicopter, although some 
gravity stations on the Metlakatla Peninsula were accessed by 
vehicle. There are no bench marks or other points of established 
elevation on the island; therefore the majority of elevations at 
station locations were determined using altimetry. There is no 
rigorous method of determining the errors introduced by the use 
of altimeters for elevation control. However, it is estimated 
that elevations determined in this manner are accurate to within 
5 0  feet. Elevations of some gravity stations near the coastline 
were directly referenced to sea levels, as determined by 
published tide tables for the area. It is estimated that 
elevations determined in this manner are accurate to within 10 
feet. Using a reduction density of 2.67 g/cc, these elevation 
uncertainties can be calculated to give the maximum uncertainty 
in the Bouguer anomaly value using a constant of 0.06 mGal/foot. 

Base stations 

During the 1987 and 1988 field seasons, a secondary base station 
was established at the office of Temsco Helicopters north of 
Ketchikan. This base was used to determine linear instrument 
drift by making repeat observations at the beginning and end of 
each day of data collection. During the 1990 field season, 
instrument drift was measured by using a secondary base station 
previously established at the Federal Building in downtown 
Ketchikan. 

Data reduction 

Both the altimetry data and the gravity data were reduced by 
using unpublished computer programs developed at the USGS 
facility in Menlo Park, California. ~eographic coordinates of 
each gravity station were obtained by digitizing the station 
location as marked on the original 1:63,360-scale field sheets. 
The gravity data were corrected for linear instrument drift and 
earth tides. The observed gravity values, which are relative to 
the International Gravity Standardization Net 1971 (IGSN 71) 
(Morelli, 1974), were processed using a reduction density of 2.67 



gm/cc using the 1967 gravity formula (International Association 
of Geodesy, 1971) as described by Cordell and others (1982). All 
gravity data were referenced to the primary base at the old 
airport on Annette Island, which has been tied to the IGSN 71 net 
through bases in Seattle, Juneau, and Anchorage. Terrain 
corrections were computer generated to a radial distance of 166.7 
km around each station using a technique by Plouff (1977). These 
terrain corrections use mean-elevation data digitized on a 
15-second grid for corrections from 0 to 5 km, 1-minute terrain 
data for corrections from 5 to 21 km, and 3-minute data for 
corrections from 21 to 166.7 km. 
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Figure 1. Index map of southeastern Alaska showing 
the location o f  Annette Island. 



Figure 2. Location map showing gravity stations on 
Annette Island. Scale 1:250,000. 



Primary gravity base station description 
and photograph: 

Station designation: ANET 

Observed gravity: 981,521.59 mGals 

Estimated accuracy: + / -  -03 mGa1 

Elevation: 119 feet above sea level 

Latitude: 55 02.29' 

Longitude: 131 34.60' 

Location description: Annette Island, in front of the 
old Alaska Airlines terminal building 
(currently used as a bingo hall by the 
Annette Island Tribe) on gravel in field 
enclosure and below USGS marker 
on power pole. 
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Secondary gravity base station descriptions: 

Note: these secondary base stations were established to 
measure linear meter drift. Therefore, the latitude, Longitude, 
and elevation are only approximate. The principal facts for 
these stations are NOT absolute. 

Station designation: KETH 

Observed gravity: 981,532.40 mGals 

Est imat ec 

Elevatio~r; J L  Leet above sea level 

Latitude: 55 22.98' 

Longitude: 131 44.08' 

Location description: Temsco Helicopters office, north of 
Ketchikan at Peninsula Point, 1 foot 
south of the southern edge of the 
white door marked " office", an the 
concrete in the corner. 

ation designation: KETP 

served gravi t 

Estimated accuracy: +/ -  -05 mGal 

Elevation: 18 feet above sea level 

Location description: Ketchikan Federal Building, down- 
town Ketchikan, on the east side of 
steps to north (main) entrance, below 
a fire-hose spigot and above a USGS 
gravity marker. 
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