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Monitoring Livestock Forage 
Use in the Black Hills

Thomas M Juntti

Presenter
Presentation Notes
This project was initiated in 2010 by the Sierra Club and joined in 2011 by Safari Club International



Wildlife use will be up to 106 million pounds of 
forage per year or approximate population levels 
of 70,000 deer and 4,500 elk or other 
combinations that use the same amount of forage. 

Forest grazing capacity of 128,000 AUMs 
(@26lb/day, 30 days/mo, 128,000 AUM = 
99,840,000 lb) available for livestock utilization 

Black Hills National Forest Land Management Plan

Presenter
Presentation Notes
The Black Hills National Forest allocates approximately equal amounts of forage to wildlife and livestock.



Presenter
Presentation Notes
Lest one think that livestock production is the highest and best use of public rangeland, a study of the Bridger-Teton National Forest demonstrates that hunting and fishing alone are greater parts of the economy than livestock production.  This analysis ignores other recreational uses such as hiking, bird watching, motorized recreation, etc.



2505. Livestock and wild herbivore allowable forage use or residual levels on 
rangelands by grazing system and range condition are as follows:

Proper Allowable Use Guidelines
(Percent Utilization by Weight Each Year)

SEASON OF USE SATISFACTORY 
CONDITION

UNSATISFACTORY 
CONDITION

Continuous Use Spring/Summer 0-45% 0-40%

Continuous Use Fall/Winter 55-60% 0-55%

Deferred Rotation 0-50% 0-45%

Rest Rotation 0-55% 0-50%

Presenter
Presentation Notes
A rule of thumb in range science is “take half; leave half.”  This is reflected approximately in the Black Hills National Forest Management Plan.



Measuring Utilization

1. Fence out three or more areas.
2. Clip inside the fence every two weeks.
3. Sort out the non-forage plants.
4. Dry and weigh the remaining plants.
5. Sum the weights.
6. Clip outside the fence post-grazing
7. Repeat steps  3 and 4.
8. Calculate  utilization

Presenter
Presentation Notes
Utilization is the percentage of the current year’s vegetative production consumed by herbivory.  The direct method of measuring utilization is costly and laborious.  Consequently indirect methods are preferred.



Presenter
Presentation Notes
The method of annual use monitoring employed by the Black Hills National Forest is almost always the “Ocular by Plot” method.  The observer walks a line called a transect and compares the vegetation at several stops to the descriptions in the table.



Another concern about the accuracy and use of utilization data is that often 
the personnel using the methods are  inadequately trained.   One of the 
more common methods, ocular estimate by plot, requires intensive clipping 
and weighing during the training period and then  periodic clipping and 
weighing in estimated plots to provide a correction factor. It is doubtful that 
most field personnel using this method conduct the time-consuming 
training and corrections necessary to accurately estimate utilization.

Utilization Standards: The Quandary Revisited  Kenneth D. Sanders.  1998.  
Annual Meeting Society for Range Science.  Rapid City, SD

Presenter
Presentation Notes
The Northern Hills Ranger District range staff admit that they do not do the required training, nor do they do multiple transects required to establish statistical reliability even though these steps are specified in the Region 2 Range Manual.  Region 2 is the supervisory organization for the Black Hills National Forest.



Some have suggested that it is more important, and more 
straightforward, to measure the amount of residual 
vegetation (stubble height or biomass) than the percentage 
removed (e.g., Hyder 1954). They argue that it is the amount 
of residual biomass that is important to the plant's ability to 
recover or to the amount of soil protection provided. 
Removal of a certain percentage of annual forage 
production would result in greatly different amounts of 
both forage removed and residual vegetation left because 
production varies greatly from year to year. Emphasis on 
residual vegetation has increased due to the interest in 
leaving residual vegetation for wildlife cover, soil cover, and 
sediment trapping on floodplains.

Seasonal Effects on the Measurement and Interpretation of 
Utilization.  E. Lamar Smith.  1998.  Annual Meeting of the 
Society for Range  Management.  Rapid City, SD.

Presenter
Presentation Notes
Direct utilization measurement is uneconomical and the indirect method employed by the Black Hills National Forest is haphazardly employed.  Range scientists note that with utilization management, in drought, very little residual vegetation is left at the end of the grazing season.  Insufficient residual vegetation leads to decreased soil moisture, increased erosion and decreased vegetative production  It has been suggested, therefore that management based on leaving a constant amount of  residuall vegetation, wet years or dry.



Uresk, D.W., D.E. Mergen and T.A. Benzon.  2009.  
Monitoring meadows with a modified Robel pole in the 
Northern Black Hills, South Dakota.  Prairie Naturalist 
41:121-125

Study funded by Black Hills National Forest, South 
Dakota Department of Game, Fish and Parks; and Safari 
Club international.

Presenter
Presentation Notes
The Robel pole is a tool which accurately and economically measures residual vegetation and has been calibrated specifically for the Northern Black Hills. 



Presenter
Presentation Notes
By measuring the height and density of the standing crop of vegetation, the Robel pole, when calibrated, can determine the standing crop for a pasture.  This is helpful in comparing residual-based management to utilization.  We took over 8,000 individual measurements each year during this study.



2010  Sampling Design

24 randomly selected pastures out of 61 total
4 ungrazed pastures
4 transects per pasture
200 m transects
20 reading stations per transect
4 readings at 90° intervals

2011-2013 Add clipping vegetation before and after 
grazing on a subset of pastures so utilization can be 
measured more directly.

Presenter
Presentation Notes
Our random sample is a large proportion of the allotments in the Northern Hills Ranger District, therefore we can be assured that the results apply to the entire district.



Transect Locations

Presenter
Presentation Notes
The distribution of sample sites on the Northern Hills Ranger District cover the area from east to west north to south.  The unsampled area to the west is in Wyoming; the one in the north-central is the Deadwood-Lead area.



JAN FEB MAR APR MAY JUN JUL AUG Total % LTA
Long-Term Average 1.0 1.0 1.6 2.7 3.6 3.7 2.5 1.9 18.0 100

2008 1.0 1.7 1.5 2.2 * 7.1 2.4 1.8 17.6 98
2009 1.0 1.0 3.8 2.6 1.3 3.7 2.6 3.1 18.9 105
2010 0.6 1.0 0.9 3.7 5.0 3.9 1.3 2.2 18.6 104
2011 1.8 1.6 1.3 2.2 6.3 2.9 2.2 1.8 20.1 112
2012 1.1 1.2 0.3 3.4 2.7 1.3 1.8 1.4 13.0 73

Averages of Lead, Spearfish and Ft Meade stations in inches
Long term average from 1893 to 2010
*Not reported

Northern Black Hills Precipitation

Presenter
Presentation Notes
2010, the first year of our study was about average for precipitation during the growing season.  2011 was above average and 2012 below average.



2010 Northern Black Hills Robel Pole Pasture Summary
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Presenter
Presentation Notes
Uresk, Mergen and Benzon recommended a guideline of 10 Robel pole bands (the red line).  Only one of the grazed pastures met this guideline.  The four pastures at the right of the chart were ungrazed.  Despite this statistically powerful data set and the weakness of their own, the Forest Service disputed the Sierra Club’s findings claiming that the Robel pole can’t be used to estimate utilization and that Sierra Club measurements were not on their key areas.  While the Forest Service was disinclined to credit our study, they attempted to suppress further research by stating that we required a special use permit in the amount of approximately $1,000 to conduct further research.



Presenter
Presentation Notes
The bar on the right is 50% of the mean of several ungrazed pastures.  The remaining bars represent residual vegetation following grazing.  The red parts of the bars represents statistical uncertainty.   The fact that none of the red bars of the grazed pastures overlaps that of the ungrazed indicates every grazed pasture was grazed beyond guidelines.  Mean utilization in 2010 was 82%, about 30% above guideline.
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Visual

Northern Hills Ranger District Monitoring Data, 2010

Presenter
Presentation Notes
Using the ocular method the range staff of the Northern Black Hills RD estimated only five pastures exceeded 50% utilization.  Whether these were significant deviations is unknown because there was no replication.



0

5

10

15

20

25

Corral Creek…

Deadm
an…

Dum
ont…

W
ildcat…

Custer Peak…

Buskala…

G
riffith…

Higgins Gulch…

W
olff…

Bear Butte…

Pettigrew
…

Higgins Gulch…

Boxelder…

Dum
ont…

W
olff…

Pasture…

Roubaix…

Roubaix…

Buskala…

Hop Creek…

Elk…

Little Spearfish…

Elk…

VO
R

Pasture

95% CL

VOR

*

* Ungrazed

2011 Northern Black Hills Robel Pole Pasture Summary

Presenter
Presentation Notes
Using the recommended residual limit of 10 Robel pole bands, about 75% of the pastures were overgrazed.
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Presentation Notes
Despite 2011 being above average in precipitation, one pasture did not produce enough vegetation prior to grazing to meet the published guideline of 10 Robel pole bands.
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2011 Forage Utilization by Direct Measurement

Presenter
Presentation Notes
2011 Data.  Responding to Forest Service criticism that the Robel pole doesn’t measure utilization, we clipped vegetation both before and after grazing on a number of pastures.  Bars where the bottom of the red zone is above the 50% line are significantly overgrazed.  Note that the red zone, the zone of uncertainty, is 15-20% making detection with statistical certainty somewhat difficult.  Nevertheless, we can state with certainty that some pastures were overgrazed in 2011.  On the Wolff Greens Gulch pasture cattle were present when we first visited in July and were still present at our last visit in October.  The AMP and AOI specifiy no more than 30 days.The Greens Gulch pasture had cattle present every time we visited it.  Scheduled for only 30 days cattle were present at least 60 and possibly as many as 120 days.
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Presenter
Presentation Notes
Some of the pastures did not make band 10 before grazing this year although some had been grazed before we measured (*).  Measurements were made in July.
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Presenter
Presentation Notes
Every grazed pasture was detectible with 95% statistical certainty as failing to meet the published guideline of 10 Robel pole bands.  The two Elk Allotment pastures on the right were ungrazed.  The Mayhappy pasture did not meet the guideline without grazing.  This pasture has produced poorly every year despite being ungrazed by livestock
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2012 Utilization by Direct Measurement

Presenter
Presentation Notes
Of 15 pastures where vegetation was clipped before and after grazing, 10 were detected with over 50% use with 80% statistical certainty, 3 exceeded 50% use but could not be detected statistically, and the remaining two were under 50% use.



Graminoid Composition Northern Black Hills 1978

Kentucky 
bluegrass*

timber 
oatgrass

littleseed
ricegrass

inland 
bluegrass red top* carex

crested 
wheatgrass*

smooth 
brome*

Fendler's 
bluegrass

timothy
*

14.4 5.1 2.4 1.8 1.0 0.8 0.7 0.5 0.2 0.2

*introduced species

Native Introduced
10.2 16.8

Uresk, D. W.  and W. Paintner.  1985.  Cattle diets in a ponderosa pine forest in the 
Northern Black Hills.  J. Range Mgt.  38(5):440-442.

Presenter
Presentation Notes
About 40% of graminoids (grasses and grass-like species) in 1978 were natives.  It is my estimation that in 2012 less than 1% are natives.  Kentucky bluegrass, smooth brome and timothy are overwhelmingly dominant.  It is likely that thirty-four years of overgrazing has completely destroyed the native range ecosystem.
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Presentation Notes
This is the Buskala Rod and Gun pasture.  Most of the pastures on the Northern Hills Ranger District have been abused to the extent that native grass species have been totally replaced by invasives like timothy, smooth brome and Kentucky wheat grass.  On a few pastures even the invasive grasses are being supplanted by broadleaf weeds like the ox eye daisy you see here.



Conclusions

Managing annual forage use by maintaining a 
constant residual results in more conservative 
management the managing by percent utilization.

Indirect methods are much more efficient than direct 
measurement by clipping pre- and post-grazing.

The Robel pole produces more precise 
measurements than clipping and unlike the ocular 
method is unbiased.

It is likely that inadequate monitoring has 
contributed to undesirable  changes in plant 
communities and will continue to do so in the 
future.



Take action!

Write a letter to the editor of your local newspaper, 
your congressional delegation or the supervisor of the 
Black Hills National Forest demanding that the Black 
Hills National Forest abide by its own land 
management plan.  

Remember this forest belongs to all the people,  not 
just livestock producers.
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