
PLANE TABLE MAPPING PROJECTS IN FIELD GEOLOGY COURSES:   INTEGRATING NEW AND 
OLD TECHNOLOGY

ABSTRACT
Currently the Plane Table mapping project has become somewhat of a 
“lost art” in undergraduate Field Geology courses, with relatively few 
departments incorporating a plane table component. There are several 
reasons for this:  Alidade technology is obsolete compared to current 
surveying instruments such as a total station (TS), and the cost of survey 
instruments (old or new technology) is relatively high compared to other 
geological field equipment. Therefore,  obsolete or inoperable 
instruments tend to not be replaced. We believe that the plane table 
project should be an integral part of the Field Geology course content. 
Plane table projects are where students learn to map at large scale  (e.g. 
1:120), and to create topographic maps with 1 foot (or less)  contour 
intervals. This is an extremely valuable skill for geoscientists that 
specialize in hydrogeology, environmental, and engineering geology 
subdisciplines because many sites that have associated legal issues must 
be mapped at a large scale. Accurate topographic surveys are critical to  
modeling hydrologic properties. 

Our approach to offering a large scale (1:120) plane table project was to 
combine the new with the old. The University of South Alabama summer 
2002 field course used 2 traditional alidade instruments combined with a 
Sokkia SET500 TS. The mapping area consisted of a 100m x 40m 
exposure of Precambrian gneiss cut by granite dikes. 3 groups of 4 
students were assigned the task of mapping the geology and topography 
at 1:120 using a 1 foot contour interval. The TS was rotated to a different 
group each day during the project, with TS groups averaging 120 data 
points versus 25 for alidade groups. To integrate data students 
downloaded the total station data  to spreadsheets and plotted data onto 
the plane table, which was gridded to match the TS coordinate system. 
Rotating the TS allowed each group to collect twice the data compared to 
previous courses. We prefer the rotating system because the alidade 
forces students to understand fundamental principles, whereas the TS 
allows them to experience the efficiency of more advanced technology.
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EQUIPMENT

The above photo displays a fully 
assembled Sokkia SET500 Total Station 
with TDR Ranger computer ready for 
data collecting. Setup time for the 
instrument is 15-20 minutes. The total 
station has a stated accuracy of  (5 + 
5ppm x distance) mm, for example 10mm 
on a 1 kilometer shot.

A view of the telescope and LCD of the 
total station. Although it is possible to 
collect data with only the SET500, the 
attached TDS computer with Survey Pro TM

software significantly increases ease-of-use.

The target for the Total 
Station consists of  a glass 
prism (left) mounted on a 
range pole. The prism pole 
tripod allows the student to 
position the target on the 
point of interest while strike 
and dip measurements, etc., 
are made. Two targets are 
necessary: one as a rover to 
collect data, the other as a 
backsight target to maintain 
a check on true north.

The TDS data collector 
(right) computer manages 
the Total Station through a 
user-friendly WindowsTM

interface with the Survey 
Pro software application. 
Collected data points are 
automatically plotted 
relative to the instrument 
position.

TECHNICAL SPECIFICATIONS

(1) Total Station
Sokkia SET500 Total Station
Magnification: 30x
Data Storage: 4000 points
Display: 192 x 80 LCD
Range: 1m to 2000m
Accuracy: (5 + 5ppm x Dist.)mm

(2) Garmin GPS 17
Integrated 12-channel receiver and antenna
Differential: WAAS enabled
DGPS accuracy: < 3 meters 95%

(3) TDS Ranger T200 Color Data Collector Computer
200 mhz Intel CPU w/ 32 mb RAM
Color 320 x 240 LCD screen
MS Windows CE 3.0 OS
Survey Pro for Windows CE software (Total Station)
SoloField for Windows CE software (GPS)

MAPPING AREA

The  Garmin GPS 
unit has and 
integrated receiver,   
WAAS differential, 
and antenna so it is 
very compact and 
weighs only a few 
pounds. The GPS 
system can 
determine the 
absolute coordinates 
of a position to < 3 
meters RMS. The 
Total Station / 
Alidade survey is 
tied into the 
topographic map 
using data from the 
GPS. The Total 
Station survey can 
begin with an 
arbitrary coordinate 
system reference 
that may be later 
transformed when 
GPS measurements 
are complete.  

The mapping project that utilized the GPS, Total 
Station, and Alidade was located within Inks Lake 
State Park, near Llano Texas. The terrain consists 
of low rolling hills that expose Grenville 
basement metamorphic and igneous rocks 
unconformably overlain by early Paleozoic 
carbonates and siliciclastics. The mapping project 
was confined to the crystalline basements rocks in 
an area 100 x 40 meters.

The terrain of the mapping area is dominated by pavement exposure (upper left photo) of Precambrian 
basement rocks consisting of the Valley Spring ortho- and paragneiss intruded by Town Mountain granite 
dikes. The Valley Spring gneiss consists of distinctive metavolcanic (orthogneiss) and metasedimentary 
(paragneiss) units that have been affected by 2 phases of ductile flow folding (upper right photo). Topographic 
relief in the project area is approximately 30 feet requiring several base stations for a complete survey of the 
topography and geology. Students were assigned to 3 groups of 3-4 individuals with 2 groups using the alidade 
and plane table instruments while the 3rd group used the Total Station. The project lasted 3 days giving each 
group 1 day with the Total Station. The goal of the mapping project was twofold: (1) generate a topographic 
map of the project area at a 1:120 scale with a contour interval of one foot. At this scale it was possible to 
depict geological units down to a outcrop width of 2 feet. Students working at the instrument station record the 
position of the range pole or stadia rod and calculate the elevation at the data point. Students moving the range 
pole/stadia rod collect orientation data and trace contacts between units. The geologic map is drawn as data is 
collected either directly on the plane table, or on the TDS computer by instructing the software to connect data 
points with contact lines.


