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Fig. 2. Radiant temperature in relation to air temperature for three 
pelts from three species (NY = 9 for each species) exposed to wind 
velocities from I mi/hr (45 cm/set) to 8 mi/hr (360 cmlsec). 
Maximum and minimum values for b are given in the text. 

applications is hardly feasible. Additional variation due to the 
effects of solar radiation (all of these tests were conducted in 
wind tunnels with uniform radiation from the walls), and 
variations in the subskin temperature due to local tissue 
metabolism and vascular changes, would make the thermal 
image even more dynamic. Vegetative cover would diffuse the 
thermal image also. Larger target species, deer, contribute 
more to a thermal signal than the smaller hare, rabbit, and fox, 
given equal spatial resolution of the scanning equipment. 
Since vegetative cover may occlude and diffuse part or all of 
the image, the apparent thermal image may be more a func- 
tion of behavior and habitat characteristics than numbers of 
each species present. In conclusion, the feasibility of thermal 
scanning for censusing purposes is doubtful in all but the 
simplest of habitats. 
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GENE F. PAYNE 

Highlight: Cover-weight relationships on 160 plots in southwestern 
Montana indicate that cover can be used as a suitable index to herbage 
production of most species. 

A study of vegetational changes occurring as the result of 
sagebrush control by 2,4-D provided an opportunity to 
correlate cover and herbage production data. 

The study was conducted on 26 sites on the Beaverhead 
National Forest in southwestern Montana, 8 of which yielded 
data for this analysis. 

Table 1. Correlation and regression values of cover (X) and weight (Y). 

Species 
No. of plots Correlation 

occurring coefficient Regression equation 

Agropyron dasystachyum 43 
Agropyron spicatum 67 

Bromus marginatus 20 
Bromus tectorum 6 
Carex spp. 36 
Danthonia unispicata 4 
Festuca tdahoensis 124 
Koeleria cristata 20 
Poa spp. 109 
Stipa comata 59 

Total grasses 160 

.78** 

.87** 

.84** 

.97** 

.94** 

.90* 

.72** 

.88”” 

.95** 

.90** 

.62** 

Agoseris glauca 10 .84** 

Arenaria congesta 40 .65** 

Arnica fulgens 25 .77** 

A straga lus miser 18 .54* 

Calochortus nitidus 13 .64* 

Gzmpanula rotundifolia 6 .91** 

Clematis hirsutissima 4 .91* 

Collinsia parviflora 28 .65** 

Collomia linearis 46 .91** 

Comandra umbellata 20 .74** 

Delphinium bicolor 24 .61* 

Erysimum inconspicuum 10 .94** 
Galium boreale 6 .85* 
Geranium viscosissimum 8 .93** 
Geum triflorum 6 .98** 
Lappula redowskii 7 .96** 
Lomatium triternatum 17 .94** 
Lupinus spp. 92 .85** 
Penstemon eriantherus 6 .90** 
Phlox longifolia 54 .76** 
Polygonum aviculare 26 .87”* 

Potentilla gracilis 9 .88”” 
Senecio lugens 7 .93** 
Tragopogon dubius 10 .98** 

Y = 2.97 + 2.10x 

? = -.34 + 3.80X 

? = 15.33 + 17.07x 
Y= .04 + 2.35X 
Y= .25 + 1.97X 
? = -.53 + 3.43x 
+ = 2.76 + 1.57X 

Y = -.Ol + 2.90x 
? = -.44 + 2.52X 
+ .79 + 2.59x 
Y= .78 + 2.60X 

Y= -.ll + 1.39x 
& .44 + 2.12x 
Y= .25 + .59x 
Y= .56 + 1.39X 

Y = -.02 + 2.08X 

Y= -.lO+ 2.88X 
Y = -.71 + 3.10x 
+ .04 + :76X 
+ .24 + 1.31X 
+ = -.22 + 4.11x 
$= .13 + .61X 
? = -.93 + 8.50X 
Y= .46 + .91x 
+ .28 + 1.83X 
Y= -.20 + 1.96X 

Y = 2.22 + 1.20x 
Y= .25 + 3.05X 

Y = -.95 + 2.42X 

? = -.17 + 2.45X 

Y = -.54 + 3.64X 
+ .78 + .76X 

? = -1.35 + 3.11x 
+= .47 + 1.67X 
9 = -1.78 + 9.38X 

Total forbs 160 .76** Y= .20 + 1.77x 

*Correlation significant at P < 0.05. 
* *Significant at P < 0.01. 

The author is professor of range science, Montana State University, 
Bozeman. 

This paper (MAES Journal Series No. 481) is taken from the final 
report of a cooperative study by the Beaverhead National Forest, Forest 
Service, and the Montana Agricultural Experiment Station. 

Manuscript received February 11, 1974. 
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Table 2. Species not showing significant correlations between cover 
and weight. 

No. of plots Correlation 
Species occurring coefficient 

Melim bulbosa 7 .23 
Stipa richardsoni 8 .32 
Achilles millefolium 60 .22 
Arabis holboellii 9 .29 
Balsamorhiza sagittata 4 .84 
Draba nemorosa 16 -.14 
Fritillaria atropurpurea 6 .05 
Lithophragma parviflora 6 .44 
Lithospermum pilosum 7 .40 
Microseris nutans 5 .56 
Taraxacum laevigatum 11 .57 
Viola nuttallii 16 .42 

Cover analysis was based on the Daubenmire (1968) 
concept of a vertical projection of a polygon drawn about the 
extremities of the canopy of each plant. Cover was estimated 
in a 4 X 5 dm plot frame placed at ground level. Cover 
estimates were aided with separate 1 dm2 and 4 dm2 handheld 
frames. Data were recorded to the nearest 0.1 dm2 rather than 
by cover class. There were 50 plots on the unsprayed range 
and 50 plots on the sprayed range at each site on which cover 
was estimated. Beginning with the first plot every 5th plot was 
clipped. This provided 20 plots per site or 160 plots total in 
which both cover and herbage production were sampled. 
Species were bagged separately and the samples oven dried and 
weighed. 

Correlations between cover in dm2 per plot and weight in 

grams per plot were tested for those species occurring in four 
or more plots. Regression equations were calculated for species 
showing statistically significant correlations. 

Results 

Table 1 lists the species showing significant correlations 
between cover and weight. Table 2 lists those species tested 
which did not show significant correlations. 

Sixteen species had significant correlations of .90 or higher. 
Some of these species occurred in fewer than 10 plots. 

Only 6 species with significant correlations had correlations 
below .70. Generally the species which did not have significant 
correlations occurred in less than 17 plots. The major 
exception to this was western yarrow (Achilles millefolium) 
which occurred in 60 plots. 

Conclusions 

Herbage production sampling by species is a very time- 
consuming process. The high cover-weight correlation values 
for nearly all the major species occurring in the mountain 
grasslands of southwestern Montana indicated that a great deal 
of field and laboratory time might be saved by using cover 
values alone as an index of herbage production differences. 
Similar studies should be made in local flora to test the 
cover-weight relationships and develop appropriate regression 
equations before applying this method. 
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Forest-Range Inventory: A Multiple-Use Survey 

HENRY A. PEARSON AND HERBERT S. 
STERNITZKE 

Highlight: Successful attempts to incor- 
porate understory herbage and browse meas- 
urements into the nationwide Forest Survey 
are described and evaluated. These attempts 
were initiated to inventory multiple forest 
resources-timber, range, wildlife habitat- 
on a regular basis requiring minimum time 
and envkonmental disturbance. 

The need for a definitive study of 
the nation’s range resources has been 
recognized by range scientists. As re- 
cently as 1970, a Forest Service com- 
mittee of research administrators 
endorsed the need for statistically de- 
signed ground surveys for scientific 
inventory and analysis of range re- 
sources (Blaisdell et al., 1970). 

The authors are principal range scientist 
(Pineville, La.) and principal resource analyst 
(New Orleans, La.) of the Southern Forest 
Experiment Station, U.S. Department of 
Agriculture, Forest Service. 

The authors gratefully acknowledge the 
assistance of Harold E. Grelen, range scien- 
tist, Southern Forest Experiment Station, 
who instructed on plant identification, and 
Louie B. Whitaker, range technician, South- 
ern Forest Experiment Station, who con- 
ducted field follow-up training and quality 
control of the Forest Survey teams. 
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Within the research branch of the 
Forest Service, the “Forest Survey” 
has been delegated nationwide 
responsibility for the collection and 
analysis of resource information from 
forest and forest-related lands. Author- 
ity for this activity is contained in the 
McSweeny-McNary Forest Research 
Act of 1928 and subsequent amend- 
ments. To date, this authority has 
been exercised only with respect to 
timber and wood products. Research 
Work Units, headquartered at various 
experiment stations throughout the 
country, have the responsibility for 
carrying out the functions of the 
Forest Survey. At the Southern Forest 
Experiment Station, for example, the 
Forest Survey is an assignment of the 
Forest Resources Research Work Unit. 

Early in 1973, the Forest Resources 
and the Range Management Research 
Work Units of the Southern Station 
initiated a large-scale field test in 11 
parishes (counties) of southwest Lou- 
isiana. With a land area of nearly 7 
million acres on the Gulf Coastal Plain, 
the region encompasses most of the 
longleaf pine-bluestem ecosystem west 
of the Mississippi. The ecosystem is 
probably unexcelled in its ability to 
produce forage and timber simul- 
taneously. 

The objectives of this initial study 
were (1) to devise appropriate range 
methods and sampling procedures that 
could be incorporated into the existing 
field design of the Forest Survey, and 
(2) to relate timber resource classifica- 
tions of the nationwide Forest Survey 
to associated range conditions. The 
ultimate objective will be to inventory 
the region’s forest and rangeland re- 
sources in southwest Louisiana. This 
paper describes the methods, rationale, 
and reliability of integrated forest- 
range inventories conducted by the 
Forest Survey in the South. 

Methods and Rationale 

Advantages in programming the 
Forest Survey as a vehicle for conduct- 
ing range inventories include regular 
measurement intervals that provide 
precise trend information; a holistic 
look at understory-overstory forest 
potentials-timber, range, wildlife hab- 
itat; and use of the Forest Survey 
organization’s expertise to administer 
the project. 

To be usable by the Forest Survey 
in the South, range methods need to 
be essentially workable year-round; 
cause no disturbance of vegetation or 
site; require not more than approxi- 
mately l/2-hour per sample location 
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