Managing for heterogeneity In
shortgrass steppe:

A birds-eye view of the effects of fire, prairie
dogs and cattle grazing
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Outline

e Disturbance Ecology & Bird Conservation in the
Shortgrass Steppe (SGS)

— Role of livestock grazing, prairie dogs, & fire in SGS
— Mountain Plover breeding habitat in SGS

« Comparison of livestock grazing, fire, and prairie

dog effects on:

— Vegetation cover/structure
— Mountain Plovers
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be used in combination with livestock
ountain plovers? What are the costs?
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Prairie Dogs

BLACK-TAILED PRAIRIE DOG HISTORIC RANGE
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*Estimated to historically occupy 2 — 15% of
shortgrass and mixed-grass landscapes

«Can impart more intense and chronic (year-round)
herbivory regime than ungulates

*Non-ruminants, significant soil movement

Pawnee National Grassland, CO [o=wialcoiny s
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Fire

*Historically a component of the shortgrass steppe, although
return intervals are uncertain
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rs in Shortgrass Steppe

Mountaln Plove

“The range of varlatlon under hlstorlc dlsturbance reglmes IS an
important context to evaluate current and desired conditions [for land
management] ... When evaluating the range of variation ... use
knowledge about the organisms that exist in an ecosystem today to
make inferences about the conditions that were likely to have existed in

the past ” (FSH 1909 12, 43 13)







Mountain Plovers in Shortgrass Steppe

Studies on Pawnee National Grassland, CO, 1970s — 1990s:

*Graul (1975): 92% of nests in “blue grama — buffalo grass patches”, mean
vegetation height < 8 cm, slopes < 2°

Knopf and Miller (1994): Examined impaertance of bare soil in plover nesting
habitat “on the relatively prairie-dog-free Pawnee National Grassland of
Colorado”: =

* Nest sites had more bare ground (mean = 32%), more cow manure piles, and less
cactus than random shortgrass sites

» Noted that “30% bare ground is likely closer to a minimum habitat requirement than
an optimal one in Mountain Plover ecology”

*>20,000 Mountain Plovers estimated in the vicinity of Pawnee National
Grassland in early 1970s (Graul 1976), but rare in-this area by late 1990s



£y
N

e —



Management strategies for
Mountain Plover nesting habitat

e Livestock Grazing Intensity:
— Moderate summer grazing (0.5 AUM ha?)
— Heavy summer grazing (0.8 — 1.1 AUM ha)
— Heavy spring grazing + supplemental feed
 Prescribed burning: =
— Spring patch burns (Pawnee NG)
— Fall patch burns (CPER)

 Black-tailed Prairie Dog Colonies:
— On-off colony comparisons
— Effects of plague-induced colony extirpations
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Management strategies for |
Mountain Plover nesting habitat

e Livestock Grazing Intensity:
— Moderate summer grazing (0.5 AUM ha?) 3
— Heavy summer grazing (0.8 — 1.1 AUM ha) 3
— Heavy spring grazing + supplemental feed
 Prescribed burning: =
— Spring patch burns (Pawnee NG) 3
— Fall patch burns (CPER)

 Black-tailed Prairie Dog Colonies:
— On-off colony comparisons 3
— Effects of plague-induced colony extirpations
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Management strategies for
Mountain Plover nesting habitat

Measurements (2007 & 2008).

— Vegetation cover and height in a randomly-located grid of 45 1-m?
plots in all pastures, colonies & burns

L

— Vegetation cover and height at plover nest and foraging sites
(13 1-m? plots per site)

— All measurements during May 1 — 14 (early nesting phase)
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Mountain Plover nesting habitat
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Hanagemen! s!ra!egles ‘or

Mountain Plover nesting habitat
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Booth et al. (2008) Image-based monitoring to measure ecological change
in rangeland. Frontiers in Ecology and the Environment 6:185-190.
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Mountain Plover nesting habitat
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Mountain Plover nesting habitat
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Mountain Plover nesting habitat
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2008 Mountain Plover Survey: PNG & CPER

Replicate Sites Points Density (Plovers per km2
Surveyed Surveyed Mean 95% ClI

Prescribed Burns
Prairie Dog Colonies

Rangeland (All sites)
Rangeland (Random sites)
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2008 Mountain Plover Survey: PNG & CPER

Replicate Sites Points Density (Plovers per km2
Surveyed Surveyed Mean 95% ClI

Prescribed Burns (3.3, 23.1)

Prairie Dog Colonies (2.1, 18.3)

Rangeland (All sites) (0.04, 2.4)
Rangeland (Random sites) -




Vegetation Cover at Mountain Plover Nesting Sites
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Vegetation Cover at Mountain Plover Nesting Sites
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Vegetation Cover at Mountain Plover Nesting Sites
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Adapted from: Knopf (1996)




Very Heavy <) G Absent
?&ﬁs%

Iﬁ% Heavy

Frequent ‘7?&:“%@ —

Gy m < ) Suppressed

sz;E-OEplexes 4}@

Intermittent presence

:} Large complexes
] Long-term presence Absent



ﬁf?’?@

Ul 5}&%”}({5&@

\

ﬁ@%
DS

Vegetation < 5cm

Increased dominance
of blue grama

| G
Vegetation <5 cm ?K\ A %Kl@): %’)

Short-term pulse of
bare soil

No effect on blue grama

SR R

Vegetation <5 cm

Multiple years of
bare soil

Loss of blue grama
dominance



=
”"’*s’f@

& @
e

Vegetation < 5cm

Increased dominance
of blue grama

-' egetation <5cm lﬁ@ @(@

']

Short-term pulse of
bare soil

No effect on blue grama

SR R

Vegetation <5cm

Multiple years of
bare soil

Loss of blue grama
dominance




e il T
- -
- —
‘\
—~—

Very Heavy 4}@@@/// \Ab&e\nt
lj}(%\%r / -
S LRI

‘ﬂ*@i) Heav "
OnES ’ |

N\
N \
\
\S

Frequent ‘7?&#‘%@ —

Db m & i Suppresggdl

-
-
-~ -~ -
-~ -
e - -

sz;é‘ogmplexes 4}@

Intermittent presence

:} Large complexes
] Long-term presence Absent



”—
-

Very Heavy %}/@rﬂ

—— = - —
—— - —
i
-~
-~
-~
-~
~

~~._ Absent
o
, Ll g) o) Heavy .
, 3 |
\\
\\
\
S ?}} = \
m (= ~ Suppressed‘
5
\\ Small complexes _ ‘,}KF&’ ,'
AN Intermittent presence nght //
\\\ ///
\\ 7/
SS L7
~ R - - <
3 Large complexes TN -7
] Long-term presence T~ =—_______________a=="" Absent



Future Needs:
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