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Streams and rivers are vital resources in Rocky Mountain Network T

parks. Their ecology is both intimately linked with and reflective of the B9 f /\f Il ﬁ

watersheds they drain. Streams provide ecological services like wildlife éﬁ‘:’? o Fiathigd ?‘ fmder -

habitat and nutrient processing, while also meeting human needs for ' -J;}z:;o}éwetm ) ;p Bounda oy

water sources, fisheries, and recreation. Since streams are typically >§\~f~ v (’f"? ’ % e e\

sensitive to stressors at both local and landscape scales, we have been : ‘ WU'}

monitoring them as a vital sign of Glacier’s health since 2007".
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at extreme ends of a gradient between disturbed and pristine, and 2) 4 — Pl M A e T s ﬂf

“sentinel” sites sampled 4 times every year. In 2018, we published de- o  Gradient site 3 e 24 4/}3
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Overall, the ecological integrity of streams and rivers in Glacier was Nor-perennial svears |pg el ’(“s;‘:;%“i?s’n’igﬁ%ﬁ&f‘:‘“E:fg‘?Uréii%g"';p”hf"s‘"cTES‘/A"EUS/D S

excellent, with a majority in reference or pristine reference condition in  Figure 1. Stream Ecological Integrity monitoring sample sites, Glacier
2007-2009. National Park. Note the North Fork of the Flathead Border site is both a
survey and sentinel site.

Human Disturbance

The majority (almost 60%) of streams had no evidence of human streams were all in the front country, and included select tributaries to
disturbance. About 11% of park streams had major disturbance, often  the North Fork of the Flathead, Rubideau Creek near park headquar-
from visitor service facilities and/or road corridors. The more disturbed  ters, Divide Creek near St. Mary, and Railroad Creek near East Glacier.

! Schweiger B., and M. Britten. 2014. Long-term monitoring of stream ecological integrity in Glacier National Park. Resource Brief.

2 Schweiger, et al. 2018. Glacier National Park stream ecological integrity: 2007-2009 status report. Natural Resource Report NPS/ROMN/NRR—2018/1699. Na-
tional Park Service, Fort Collins, Colorado.
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Water Chemistry

Water chemistry showed little cause for concern, as measured by
indicators including pH, major ions, nutrients, metals, and suspended
sediments. Streams in a few areas (front country below lower Lake
MacDonald Creek and Railroad Creek near East Glacier) had some
minor water chemistry issues, but we cannot yet determine if they
affect ecological condition in any meaningful way. Patterns in stream
water temperature across our monitoring sites were complex, with
some sites having relatively elevated temperatures. Because of the con-
nections we and other collaborators have seen between stream water
temperature, climate change, and ecological response, we will watch
this carefully into the future .

Physical Habitat

Nearly all physical habitat indicators, such as cover of riparian vegeta-
tion, presence of invasive/exotic plants, and hydrologic regime, suggest
only minor disturbance in the majority of the park’s streams. Front
country streams below Lake MacDonald, Divide Creek near St. Mary,
and Railroad Creek near East Glacier showed some minor sediment
and pool habitat volume issues, potentially caused by human distur-
bance. Invasive/exotic plants were also found at several sample sites,
but again mostly in the front country.

Stream Biota (bioassessment)
Based on the condition of macroinvertebrate and diatom communities,
Glacier’s streams had mostly reference or pristine ecological integrity.
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Figure 2. Modeled relationship between Glacier macroinvertebrate
community health (as represented by the multimetric index, MM ) and
human disturbance (as represented by the Human Disturbance Index)

at Glacier National Park, 2007-2009. Linear fit and its 95% confidence
intervals area indicated by black solid and dashed lines, respectively. At
increasing values of human disturbance, ecological condition deterio-
rates from pristine to non-reference.

More Information

These communities were largely intact and sometimes included previ-
ously undescribed species, suggesting high biological distinctiveness
for the park’s streams. Local stressors—sediments, nutrients, or met-
als—had minor impact. Front country streams were in worse condi-
tion, likely caused by human disturbance. Figure 2 shows the modeled
effect of human disturbance on macroinvertebrate communities as an
index of ecological integrity. Figure 3 shows the estimated ecological
condition of macroinvertebrate communities across the park.

Future Monitoring

This assessment of stream condition in Glacier from 2007 to 2009
serves as a baseline to compare with future conditions. We continue
long-term stream monitoring in the park, and a trend analysis is cur-
rently in progress. Streams in Glacier will likely be affected by climate-
driven changes to glaciers and hydrologic regimes, underscoring the
need for ongoing monitoring to inform park managers.
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Figure 3. Glacier macroinvertebrate community health (as measured by
the multimetric Index, MMlem, at survey, sentinel (sent.), and gradient
(grad.) sites in Glacier National Park, 2007-2009.
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The Rocky Mountain Network is one of 32 vital signs moni-
toring networks across the National Park Service. It monitors
status and trends in upland vegetation and soils, wetlands,
streams, alpine vegetation, and other systems at six parks
throughout Montana and Colorado.

Rocky Mountain Network, https://www.nps.gov/im/romn/index.htm
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