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DATA COLLECTION

Several gravity surveys were made by David L. Williams, Carol Finn, 
Daniel Dzurisin, Daniel Johnson and Roger Denlinger in the vicinity of Mount 
St. Helens, Washington after the May 1980 eruption* The Volcanic Hazards 
Program sponsored the surveys* Gravity observations were made using LaCoste 
and Romberg gravity meters G-8, G-24, G-550. The gravity stations (fig. 1) 
were referenced to the U.S. Department of Defense (Defence Mapping Agency, 
1974) bases at Portland, Oregon (Appendix A) and at Pearson Airpark, Vancouver 
(Appendix B)* Access to the survey area was by secondary roads, jeep trails, 
and helicopter.

ELEVATION CONTROL

The survey area is bounded by latitudes 46°OO f OO"-46°15 f OO"N and 
longitudes 122 01 f OO"-122°22 f 30"W. Two hundred eleven station elevations were 
surveyed with a laser theodolyte and are accurate to the nearest tenth of a 
foot. Thirty two station elevations (station ID f s 1-15, t, msh) were obtained 
from benchmarks, spot elevations, and section corners on 1:24,000 scale USGS 
topographic maps. The greatest elevation uncertainty occurs at spot 
elevations, where the elevation uncertainty is one-half the contour interval; 
thus on a map with 40-ft contour intervals, the maximum Bouguer and free-air 
correction error would be 1.2 mGals.

DATA REDUCTION

Computer programs existing on the USGS Branch of Geophysics, Denver, 
Digital Equipment Corporation VAX 11/750 computer system were used to obtain 
principal facts and terrain-corrected gravity values. A program written by M. 
Webring and R. Wahl (USGS, 1984, unpub. program) was used to reduce gravimeter 
readings to observed gravity values by calculating and correcting for earth- 
tide and linear meter drift. The theoretical gravity value was calculated 
using the 1967 formula of the Geodetic Reference System (International 
Association of Geodesy, 1971). Terrain corrections were computed using a 
program by R. H. Godson (USGS, 1978, unpub. program) correcting for the 
gravity effects of terrain from each station to a radius of 166.7 km using the 
method of Plouff (1977). Godson's program also calculates earth curvature 
corrections and complete (terrain corrected) Bouguer gravity anomaly values. 
For a complete description of gravity reduction equations and approximations 
used by the Branch of Geophysics see Cordell and others (1982). These 
computed terrain corrections use mean elevation digital data on a 15-second 
grid for corrections from 0.59 to 5 km, 1-minute terrain data for corrections 
from 5 to 21 km, and 3-minute terrain data for corrections from 21 to 166.7 
km. Terrain located less than 0.59 km from a station may not be corrected for 
by the above procedure due to the coarseness of the terrain model. A density 
of 2*67 g/cmj was used to calculate terrain corrections, giving one complete 
Bouguer gravity anomaly value per station. The second complete Bouguer 
gravity anomaly value was calculated by using a reduction density of 2.45 
g/cm . The corrections and gravity anomaly values are listed in the Table.
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Table: Principal Facts of Gravity Data

Explanation of headings 

Identification

sta-id 

Locations

latitude

longitude

ele

st 

Gravity

observed

theoretical 

Corrections

Terrain

Bouguer

curv

special 

Anomalies

free-air

complete-Bouguer

spec fields

Not used

Gravity station identification number

North latitude in degrees, decimal minutes 

West longitude in degrees, decimal minutes 

Station elevation in feet 

State

Observed gravity in milligals 

Theoretical gravity in milligals

Terrain correction, 166*7 km radius, in milligals 

Simple Bouguer slab correction in milligals 

Curvature correction in milligals 

Not used

Free-air anomaly in milligals

Complete Bouguer anomaly in milligals for designated

densities dl and d2

Not used
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APPENDIX A

GRAVITY BASE STATION
LATITUDE STATION DESIGNATION

ur 3i.iio« N (i)
LONGITUDE Q fURTLAND

122 ii0.70« W (I)
ELEVATION COUNTRY/STATE

9.10 METERS (1) USA/Oregon
REFERENCE CODE NUMBERS ADOPTED GRAVITY VALUE

ACIC 0392-2
IGC 15752B *» o«n f 77 66 ngals

ESTIMATED ACCURACY DATE
MONTH/

DESCRIPTION AND/OR SKETC

The station 
corner of NW Eve 
of the northeast 
0*6 meter north 
station is about 
Station 229.

0

g 
J?
N

IB

YEAR

1971
:H

is in downtown Portland at the Custom House (at the southeast 
rett St. and NW Broadway), outside the second window west 
corner (about eight meters west of the corner), about 

of the window, in the parking area, on the asphalt. The 
30 meters east and 1.52 meters above USOSeGS Pendulum 

(1)

/" A
" Parking | M/. u< | Farmag N

| 1 m fQ

ail *

2° 1
n9> 9g-i          J »

Cenrt 
m Tard CUSTOM HOUSE
a

1 I

-

NW Davit tlraat

(0

REFERENCE SOURCE

(1) 02733

ACIC HQ ;^M t Q-415 11



APPENDIX B

GRAVITY BASE STATION
LATITUDE

45°37.35'N (1)
LONGITUDE

122°39.26'W (1)
ELEVATION

8 meters j*\

REFERENCE CODE NUMiERS

STATION DESIGNATION

PEARSON, VANCOUVER

COUNTRY/STATE
U.S. A/WASHINGTON

ADOPTED GRAVITY VALUE

4« 980 633.64 ngals

ESTIMATED ACCURACY DATE
MONTH/YEAR

1 0.1 a*018 1971
DESCRIPTION AND/OR SKETCH

The station is located at PEARSON AIRPARK at the 
southwest corner on the concrete pad, 71 feet 
south of building with sign AIRCRAFT SPECIALTIES, 
430 feet north of runway and 100 feet north of 
road leading to helicopter parking area.

coNCRrrr 
PAD

A

HELICOPTER 
PARKIN^ AREA

REFERENCE SOURCE

ACIC HQ ;»»"., 0.415 12


