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Fig. 1. Sketch map of elevation determination of nunataks in Grove Mountains
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Table 1. Known stations and coordinates ( ITRF2000,2010. 001
Epoch)
HY  iREtE X Y Z
DAV1 1GS 34 486854.566 2285099.237 -5914955.733

MAW1 1GS 3% 1111287.188 2168911.229  —5874493. 633
ZHON GPS JREEVE  531375.205 2190320.319  —5946671.112
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Table 2. Precision of GPS baseline

B BEKE L/m H1iR%E o/m
MS1-ZHON 391203. 8320 0.0031
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Table 3. Coordinate and precision of MS1

J=%=2 (X/0,)/m (Y/o,)/m (Z/o,)/m
503359.259 1821231. 114 -6073275.652
0. 007 0.007 0.016
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Fig.2. Sketch map of angular forward intersection
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Table 4. Coordinates and precision of Mason Peak and Wilson

Ridge
R4 g4 WE/m ZE FE/m
MEFRIE  -72°48'59.76"S  +0.219 74°40'40.41"W +0.189
BRI —72°48'51.22"S  +1.808 75°02'35.73"W +0.450
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Fig. 3. Principles of trigonometry leveling
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Table 5. Result of vertical angle observation
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Table 6. Elevation results of Mason Peaks and Wilson Ridge

"4 KR/ m KL/ m
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DETERMINATION OF THE ELEVATION OF NUNATAKS
IN THE GROVE MOUNTAINS

Wang Zemin, Ai Songtao, Zhang Shengkai, Du Yujun

(Chinese Antarctic Center of Surveying and Mapping, Wuhan University, Wuhan 430079, China)

Abstract

There are many exposed nunataks in the Grove Mountains of inland Antarctica, and the majority of those eleva-

tions have not been measured yet. The elevations of Mason Peak and Wilson Ridge were precisely determined by
the Grove Team of CHINARE - 26 in 2010. The Mason Peak turned out to be the highest point of the Grove

Mountains. Considering that the Mason Peak and Wilson Ridge are difficult to climb because of their cragginess, we

firstly selected three control points on the ice surface near the Mason Peak and positioned them with GPS. Thus,

the accurate elevations of Mason Peak and Wilson Ridge were calculated from three directions using forward inter-

section and trigonometric leveling by setting a precision theodolite on the chosen control points. It has solved the

puzzle of their geodetic heights in geography. The result provides highly precise control points for Antarctic survey-

ing and mapping. This paper elaborates how to measure and calculate the elevation of the mountains, and analyzes

the principal elements that influence the accuracy of trigonometric leveling such as determination of the refraction

coefficient k, the observing structure and distance.
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