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GRAVITY BASE STATION NETWORK IN
NORTHERN NEW JERSEY

by
Suhas L. Ghatge and Donald L. J agel

INTRODUCTION

This project was undertaken to help gravity investigators in the State of New Jersey to
normalize gravity values to a common datum. The gravity base station network will be an accurate
reference system for this purpose. An attempt is being made to establish at least two base stations
per county within the state. This report provides the principal facts of each gravity base station and
also a description of each base station in northern New Jersey.

GRAVITY FIELD METHODS

The gravity meters used in this study were a
Lacoste & Romberg Microgal gravimeter (Model
# D-25) capable of reading to the nearest 0.001
milligal (mGal) and a Lacoste & Romberg
gravimeter (Model # G-77) reading to the nearest
0.01 mGal. Base stations NJ-32 and NJ-33 were
occupied using the #G-77 gravimeter.

Gravity readings were taken at 33 locations
(fig. 1), mainly on benchmarks. Some base sta-
tions were located near street intersections or
adjacent to permanent landmarks. The accuracy of
the microcrometer readings was maintained by
taking successive observations until duplication
was obtained to within 0.02 mGals. Counter
readings were converted to milligal values ac-
cording to the gravity meter specifications.
Elevations of stations not on benchmarks were
obtained by an altimeter capable of being read to
the nearest foot or interpolated from 7.5minute
USGS quadrangle maps with a contour interval of
20 feet. Latitudes were obtained from 7.5-minute
U. S. Geological Survey quadrangle maps. The
margin of error in latitude was + 0.02 minutes.

The primary base station used in the project
was that established by Bonini and Woollard
(1957) in Guyot Hall, Princeton University. The
observed gravity at the Princeton base station is
980177.6 mGal (Boninni and Woollard, 1957).
This value was based on the Primary Pendulum
Base (910.119 gal), U.S. Commerce Department
Building Base, Washington, D.C.

A looping technique was used for gravity
base station measurements. Each loop had a
duration of 2 hours or less. The ladder sequence
(stations A,B,C,B,A), where all stations occupied
were reoccupied on the return leg, was used in
each loop. For example, the first loop consisted of
readings taken in the following order: Princeton -
NJ1 - NJ2 . NJ1 . Princeton. The loops
terminated at the starting base station.
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Figure 1. Locations of gravity base stations in
New Jersey
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 Table 1. Principle facts of gravity stations.

Observed
 Station Latitude Longitude Elevation Gravity

 Degrees Minutes Degrees Minutes Feet mGal
 NJ-1 40 14.916 74 45.374 67.43 980189.64
 NJ-2 40 18.018 74 51.678 136.08 980165.29
 NJ-3 40 19.968 74 47.565 180.23 980164.55
 NJ-4 40 26.528 74 51.352 262.00 980163.76
 NJ-5 40 30.617 74 51.565 181.82 980173.75
 NJ-6 40 40.520 74 53.563 534.31 980174.31
 NJ-7 40 22.250 74 56.822 78.70 980164.19
 NJ-8 40 26.783 75 2.643 543.00 980137.49
 NJ-9 40 40.757 74 39.031 197.73 980195.09
 NJ-lO 40 47.155 74 41.721 854.92 980168.68
 NJ-11 40 55.689 74 41.147 682.39 980183.43
 NJ-12 41 3.467 74 45.283 678.88 980193.18
 NJ-13 41 8.8 74 45.133 575.99 980205.39
 NJ-14 40 54.380 74 24.289 425.78 980180.16
 NJ-15 40 47.759 74 38.873 354.55 980198.48
 NJ-16 40 54.380 74 24.289 425.78 980210.86
 NJ-17 41 3.527 74 17.195 262.82 980231.56
 NJ-18 41 9.106 74 20.840 642.60 980204.51
 NJ-19 40 43.217 74 17.817 139.98 980214.67
 NJ-20 40 39.800 74 27.500 234.00 980198.61
 NJ-21 41 16.600 74 39.217 808.39 980203.38
 NJ-22 41 12.500 74 36.400 417.20 980223.04
 NJ-23 40 57.650 74 14.667 335.00 980217.43
 NJ-24 40 45.550 74 58.650 471.50 980176.49
 NJ-25 40 49.517 75 4.750 280.80 980193.13
 NJ-26 40 41.667 75 6.767 315.00 980174.34
 NJ-27 40 54.600 74 58.650 463.00 980192.77
 NJ-28 41 4.350 73 57.783 659.00 980187.70
 NJ-29 41 9.317 74 53.050 460.00 980209.11
 NJ-30 40 34.033 75 5.850 139.00 980173.38
 NJ-31 40 52.5 74 48.550 643.00 980182.24
 NJ-32 40 24.273 74 25.516 124.26 980208.38
 NJ-33 40 31.805 74 19.303 111.70 980220.64

 PRINCETON 40 20.750 74 39.007 980177.60
 RUTGERS 40 29.88 74 26.82 980209.81

 RlDER 40 20.75 74 44.283 980181.80
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The original loop was from the Princeton base
station. Subsequent loops originated from base
stations previously established as a part of this
project. Each station was occupied at least twice.

The gravity meter was read by the same observer over
an entire loop.

GRAVITY DATA REDUCTION

Gravity measurements were reduced using
formulas in Dobrin (1976) and the 1930 Interna-
tional Gravity Formula. The corrections for tidal
effects and instrumental drift were performed
using a gravity reduction computer program on an
IBM-PC or a compatible.

The gravity readings at each station were
converted to observed gravity values by correct-
ing for tidal and instrumental drift from base-sta-
tion readings repeated at intervals of two hours or
less.

RESULTS

The principal facts of the gravity base sta-
tions including station name, latitude, longitude,
elevation (feet), and observed gravity (mGal) are
provided in table 1.

Appendix I contains a description and loca-
tion map (not to scale) of each base station, the
county, station name, the township, the USGS

topographical quadrangle, latitude, longitude,
elevation, and the average observed gravity.
Location maps and descriptions of some of the
base stations are drawn based on New Jersey
Geodetic Control Survey monument descriptions,
available through the New Jersey Department of
Transportation.
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