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Highlight: An inexpensive stereo adapter for a camera provided ~fe~‘o pairs on a
single color print. At a camera height of 48 inches, we obtained good resolution of a
square-foot area and a scale of 1:7. The stereo prints are used with a dot grid overlay
and n pocket srereoscope

fo estimate foliar cover and composition.

During a study of back country meadews in the central Sierra Nevada Mountains of California, we needed information on foliar cover and composition.
Travel in this high country was by helicopter and on foot and, therefore, expensive. We had much ground to cover and a
limited budget.
Hence, we needed a
method of gathering these data which
would reduce field time--even
at the
expense of increasing office time.
Review of the literature had indicated
that stereophotographs
would do the job.
However, equipment similar to that described by Pierce and Eddleman (1970)
or Wells (1971) appeared too cumbersome for packing up and down steep
mountain trails.
Instead, we used a Honeywell Pentax’
35 mm single-lens reflex camera with a
stereo adapter of the same make (Fig. 1).
The adapter splits the 24.mm by 36.mm
format into a stereo pair of single-frame
images. If Kodacolor X film is used, the
stereo pairs come from the processor on
one print (Fig. 2) and can be easily
viewed with a pocket stereoscope. Hence,
we decided to use prints rather than
slides.
Because a standard format and scale
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foliar cover and composition, we devised
a simple “photo frame” (Fig. 3). The
upright portion,
bent out of l/&inch
electrical conduit, was made to set up a
camera height of 48 inches. We had found
that this height produced good resolution
of the vegetation on a square-foot area,
and that standard 3.l/2-inch
by S-inch
prints gave a scale of about 1:7.
The base of the photo frame was made
to Slip ow a square-foot sampling frame.
The Photographer
could thus leave a
sampling frame in place for clipping and
move to the next location. This arrangemat permitted herbage yield as well as

.
kia-

were

required for later assessment of
foliar cover and composition to be determined for each plot. In addition, a slate
with a plot code was photographed with
each plot, providing positive identiticatiou ofeach Print.
We are using the stereo prints with a
dot grid overlay and a pocket stereoscope
to estimate foliar cover and composition.
Generally, individual species can be identified, but a familiarity with the species
comprising
the vegetation
type is a
necessity.
Using a single camera with a stereo
adapter has several advantages over techniques now in common use. The stereo
adapter ends off-setting
for a second
picture and only costs about $30-much
less than a second camera. As with two

A Test of Stereophotographic
Sampling
in Grasslands
W. R. PIERCE AND L. E. EDDLEMAN
Highlight:
Color stereophotography
was used to sample a grassland vegefafion type
for species presence and for cover. Square foot estimate plots were used OS a check.
Three-Pee sample selection was also tested. Species idenfificnfion proved difficult in
3ry, weathered vegetation. Cover estimates uwe lower for single stemmed and linear
‘eaved weathered planrs in the stereophotographic sample than in the square foot field
?stimafe. Three-Pee sampling gave similar results to complete esfimntes.

In 1970 the authors reported on a
stereo
plrotograpbic
teclrnique
for
recording rangeland vegetation
and forest
understory
on film for later analysis
(Pierce and Eddleman,
1970). Subsequent
testing
of this inventory
tool under
demanding
conditions
has been
completed and is the subject of this report.
A native
bunchgrass
range in fair
condition
near
Missoula,
Mont.,
was
selected to provide a diversity of growth
form. The vegetation
aspect was dominated by a mixture of bluebunch
wheatgrass (Agropyron
spicatum),
one-spike
(DanrlmGa
unispicata), cheatoatgrass
grass (Bromus fectorum),
Japanese brome
(Bvomus japonicus),
and Pennsylvania
cinquefoil (Potentilla pennsylvanica).
camem
triggered
simultaneously,
prob.
lems with wind or clouds or both producing
somewhat
different
images
are
avoided. But if only one camera must be
focused,
equal depth of field on the
stereo pair is assured. Because the stereo
pair is produced
on one print or slide
rather
than two, total costs for film,
developing,
and printing
are reduced.
Furthermore,
problems of matching up
stereo pairs, as is necessary with separate
print methods, are eliminated.
We have not yet tested this stereophotographic
technique
for quadrates
larger than a square foot. We do know

that a greater camera height would be
required. The scale would therefore be
smaller and species identification perhaps
more difficult. However, the technique is
a valuable tool where small plots will
suffice and in situations in which use of
more sophisticated equipment is impractical.
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Methods and Results
Sampling
was carried
out in midAugust, and as a consequence,
grasses and
most forbs were mature and dry. Since
the color stereo photographic
technique
relies heavily on color as a means of
identification,
conditions
were
most
difficult.
An area 200 x 200 ft, located
on a 10% south slope, was used for the
test sampling.
Forty-two
photographic
plots one meter square were established
on a uniform spacing throughout
the test
unit (Fig. 1).
To provide a check on the accuracy of
the
photographs
used
for
estimating
certain
range vegetation
parameters,
a
second and more conventional
sampling
technique
was applied with considerable
intensity.
Four hundred
one-square-foot
plots on a uniform
spacing throughout
the test area were used to determine
the
percent of ground cover by estimation
in
the field for each species of grass, forb,
and shrub detected.
None of these 400
plots were located on the same ground as
a photographic
plot.
The
one-square-meter
photographic
plots were recorded
with two types of
cameras.
A Hasselblad
500 C with a 50
The authors

are

professorOf

Forest

ment and amxiate professor of range
ment, School Of Forestry, University
tana, Missoula.

ManagemanageMO”.

of

mm, 75 degree lens was the principal
piece of equipment
being tested. At the
same
tune,
some
of the plots
were
recorded
with
a Nikkon-Nikkormat
canera
with a 28 mm, wide-angle
lens.
Both cameras were suspended
about 5 ft
above
the ground
and offset
18 cm
between
the two exposures.
A full ringstrobe light (4400 ECPS) was used with
both cameras. Kodacolor
X film with an
ASA rating
of 80 was used in both

cameras.
The day was partly cloudy

with a light
southwest
wind. During periods of sunshine the plots were shaded. The focus
was set at JUSt under
5 ft, and the
exposure was at f16 with a shutter speed
of l/60 of a second. A commercial
color
film processing
laboratory
processed
film
and prints.
Two exposures
were made with the
camera placed over the center of each
plot for vertical
exposures;
then the
camera was moved to a position over the
south edge of the plot for two oblique
exposures.
The focus for these latter
photographs
was adjusted
for the plot
center.
The entire field operation
was
completed
in one day.
The finished prints of each plot were
dry mounted
on light cardboard with the
centers
of the stereo pairs 2.4 inches
apart.
The vertical
photographs
were
mounted
directly
under
their oblique
counterpart.
A year later the mounted photographs
were used to make quick estimates of the
total ground cover in each of the twenty
400 cm2 subunits of the l-m plots. After
these values were recorded,
the plots were
examined
in detail and the percent
of
ground covered by each species in each
sub-plot
listed. The results of this work
are shown by location
charts beside the
corresponding
values resulting
from the
one-square-foot
plots
recorded
in the
field the year before. The distribution
of
two species are shown (Fig. 2 and 3).
Photographic
plots resulted
in a considerably lower percent ground cover for
certain
species (Fig. 3) than was estimated on the one-square-foot
plots. The
distribution
pattern
of each species as
shown
by
comparison
of the
two
methods
was essentially
the same, so

