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National Park Service
U.S. Department of the Interior

Northern Great Plains Network
Inventory & Monitoring Program

Overview: The Northern Great Plains 
Inventory and Monitoring Network staff 
completed the second year of plant commu-
nity monitoring at Agate Fossil Beds National 
Monument (NM) in 2012.  This was a much 
drier year than 2011 throughout the region, 
resulting in less vegetation cover, shorter 
plant height, and a thicker litter layer.  

Compared to 2011, vegetative cover in Agate 
Fossil Beds NM decreased by 48%, and aver-
age height of the herbaceous layer decreased 
44%.  On average, there were 5 native plant 
species per square meter plot. Exotic plants 
were less abundant at Agate Fossil Beds than 
in most area parks, though riparian areas 
have significant cover of invasive plants such 
as yellow iris (Iris pseudacorus) and Canada 
thistle (Cirsium arvense).  

Highlights: Inventory & Monitoring staff 
completed a pilot study of the riparian areas 
of the park. The tall vegetation, deep river, 
and hot weather challenged the crew, but 
excellent data was acquired.  Baseline data on 
the abundance of invasive yellow iris, which 
has long been a management concern, can be 
used to guide future eradication efforts.  I&M 
staff intends to continue riparian monitoring 
in future years based on the success of the 
pilot study. 
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Protocol Contacts: 
Isabel_Ashton@nps.gov 
Plant Ecologist 
605-341-2806 
 
Michael_Prowatzke@nps.gov 
Plant Biological Technician 
605-341-2805

Above: Seasonal field staff 
sampling vegetation at Agate 
Fossil Beds NM. 
 
Right: Tenpetal blazingstar 
(Mentzelia decapetala).

PLANT COMMUNITY MONITORING

Condition Indicator Current 
Status/Trend Rationale for Resource Condition

Plant Community

Upland Plant Community 
Structure and Composition

Overall species diversity and herbaceous cover was high, 
and the diversity of native plants falls within the natural 
range of variation for mixed-grass prairies. 

Exotic Plant Early Detection 
and Management

Monitoring efforts showed low cover of exotic species in 
upland areas of the park, but riparian surveys indicated high 
cover of invasive species.

Aquatic Invertebrate 
Assembly

EPT Taxa richness

EPT (Ephemoptera, Plecoptera, and Trichoptera--mayflies, 
stoneflies, and caddisflies--sensitve insect orders) richness 
and other indicators of ecosystem health indicate that there 
has been a decline in the condition of the Niobrara River in 
Agate Fossil Beds NM between 1989 and 2011.

Note: Table based on State of the Parks Reports - see annual report for more details.  Green indicates 
“good condition”, yellow indicates “caution”, and red indicates “significant concern”.  

FOR MORE INFORMATION PLEASE VISIT OUR WEBSITE!  http://science.nature.nps.gov/im/units/ngpn/



Overview: Aquatic invertebrates are excellent indicators of ecosystem health because 
they are ubiquitous, abundant, relatively long-lived, diverse, and typically sedentary. Aquatic 
invertebrates are sensitive to changes in river 
quality because their growth, survival, and re-
production decline with ecosystem condition.

Highlights: The ecosystem quality of the 
Niobrara River at Agate Fossil Beds NM has de-
clined over time according to metrics calculated 
from aquatic invertebrate samples. The number 
of mayfly, stonefly and caddisfly taxa (EPT rich-
ness) declined over time in the Niobrara River. 
Mayflies, stoneflies, and caddisflies are sensitive 
to pollution, and fewer EPT taxa generally indi-
cate declining ecosystem health. For example, 
the lowest EPT richness recorded occurred in 
2009 after diesel spilled into the river upstream 
of the park. 

Other invertebrate metrics also indicate that the health of the Niobrara River is declining, 
such as the average tolerance value of invertebrates (Hilsenhoff’s Biotic Index). The decline 
may be due to several interacting factors including changes in flow, the establishment of pike 
from downstream, an increase in the abundance of invasive yellow iris, and impacts from 
upstream events.

Overview:  Weather is a fundamental driver of ecosystems in the northern Great Plains. 
Trends in temperature and precipitation may help explain trends seen in other resources 
such as plant communities.

Highlights: Agate Fos-
sil Beds NM experienced 
moderate drought conditions 
June 2012 when vegetation 
monitoring took place. The 
drought worsened through-
out the summer and fall. By 
the end of 2012, the area was 
experiencing an exceptional 
drought.
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Northern Great Plains Network
231 East St. Joseph Street 
Rapid City, SD  57701
http://science.nature.nps.gov/im/units/ngpn/

Network Parks:  Agate Fossil Beds NM • Badlands NP • Devils Tower NM • Fort Laramie NHS • Fort Union 
Trading Post NHS • Jewel Cave NM • Knife River Indian Villages NHS • Missouri NRR • Mount Rushmore NMEM • 
Niobrara NSR • Scotts Bluff NM • Theodore Roosevelt NP • Wind Cave NP
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AQUATIC INVERTEBRATE MONITORING

Protocol Contacts: 
Marcia_WIlson@nps.gov 
General Ecologist 
605-341-2803
 
Kara_Paintner@nps.gov
Network Coordinator
605-341-2807

Top: Invertebrate EPT taxa rich-
ness from 1989-2011 from 3 
locations in the Niobrara River in 
Agate Fossil Beds NM.

Bottom: Drought conditions at 
Agate Fossil Beds NM during 
June when NGPN surveyed 
vegetation.

WEATHER AND CLIMATE MONITORING

U.S. Drought Monitor

http://droughtmonitor.unl.edu

Drought Conditions (Percent Area)

High Plains

June 5, 2012
Valid 7 a.m. EST

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

National Drought Mitigation Center, 
Released Thursday, June 7, 2012
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(05/31/2011 map)
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45.82 54.18 20.38 5.17 1.56 0.04
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