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Introduction

During two weeks in June 1994, an initial Global Positioning System survey was
conducted within and around Aniakchak Crater, located about 700 km (400 mi) southwest of
Anchorage, Alaska (Fig. 1). Ten points were surveyed, six on the crater floor and four or the
crater rim. A reference station was located at the airstrip at Port Heiden. Dual-frequency,
codeless Ashtech® receivers (model L and model M) were used. The survey was part of a multi-
disciplinary effort funded by the Volcano Hazards Program to 1) understand the eruptive history
of the volcano, 2) to establish a survey net to monitor possible unrest, and 3) to assess the
volcanic hazard posed by Aniakchak.

The survey marks used at Aniakchak Crater were 16 mm (5/8") stainless steel anchor tolts
which are tapered at the bottom and have a flange attached (Fig. 2). A 16-mm-wide hole was
drilled at each site and a bolt inserted into the hole. Tightening of a nut draws the bolt upv-ard
so the tapered base of the bolt is forced against and spreads open the flange. Each survey stz*ion
is identified by the station number stamped on a stainless steel washer (Fig. 2a). This type of
survey mark was chosen for three reasons. 1) Anchor bolts eliminate the use of concrete to
anchor the mark. Our experience has shown that concrete can deteriorate quite rapidly under
certain environmental conditions. 2) A GPS antenna can be screwed directly to the exposed
threads, holding the antenna tight to the mark even during high wind. Also, during a resurvey
of a network, a GPS antenna can be repositioned to within a millimeter without the need to
measure an antenna height or to center the antenna over the mark. 3) Attachment of an antenna
to a bolt eliminates the need for a tripod; thereby saving setup time and weight. Both are
important factors when field work is supported by a helicopter.

Three criteria were used to select survey stations. 1) A distribution of stations was needed
on the crater floor and around the crater rim. 2) Anchor bolts had to be installed on outcrop of
solid hard rock. 3) Because Aniakchak is located at a high northern latitude, the visibility of GPS
satellites is limited near the south wall of the crater. Hence, all stations on the crater floor had
to be away from the wall. Six stations were installed on the crater floor and four on the crater
rim (Fig. 3).

The reference station was benchmark HEIDEN SE BASE, near the southeast end of the
runway of the airstrip at Port Heiden, located about 25 km (15 mi) west of Aniakchak. A GPS
receiver recorded data at this benchmark throughout the 1994 survey. Also, within Aniakchak,
a GPS receiver recorded throughout the 1994 survey at station 94-5, a short walking distance
from our lakeside camp site. Most stations on the crater floor were occupied for two consecutive
days. The exception was station 94-6, which recorded data for only one day. Three of the four
stations on the crater rim were occupied on three consecutive days. The internal battery ir the
receiver unit at station 94-7 failed and when the external power source was disconnected we lost
all data for that site.

Except for the reference station at Port Heiden, all stations are located within the boundary



of the Auniakchak National Monument, administrated by the National Park Service in Fing
Salmon, Alaska. Permission to conduct research within the Monument, including surveying of
the GPS stations must have prior approval of the National Park Service.

We computed GPS coordinates of our reference station Heiden SE Base using nine days
of data. A continuous operating station at Fairbanks, Alaska was used as the reference station.
International Terrestrial Reference Frame (ITRF) 93 coordinates corrected for plate velocity were
used for the Fairbanks reference station. Precise satellite orbits from the Center for C-bit
Determination Europe (CODE) were used in the processing.

The preliminary data contained in table 1 are relative to Heiden SE Base and were
processed using the commercial Ashtech® software GPPS. Broadcast orbits were used in the
processing. All data will be re-processed using Bernese software.



















































