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These data are preliminary or provisional and are subject to revision. They are
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Clark Fork Long Term
Monitoring Network

Network of sites since 1985, expanded in
1992 with EPA (25 sites)

Surface water-quality data collected in
the Upper Clark Fork Basin since 1985

including metal concentrations (As, Cu,
Cd, Pb, Zn)

Biotic data collected in the Upper Clark
Fork Basin since 1986 (Select
macroinvertebrates, bed sediment, and
biofilm ion 2022 and 2023)

EXPLANATION
200 Site number

61903112440701 Miscellaneous site number

Streamflow site type

Peniodic measurement

Water-quality, bed-sediment,
and biota site type

Penodic water quality

Figure 1. Location of the study area and sampled sites in the Clark Fork Basin, Montana
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Why monitor the Clark Fork Basin?
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Peck, Clinton. Butte-Silver Bow Public Archives, Clinton Peck Collection Object ID: 2011.085.004. westernmininghistory.com, gallery-image. 38827

Legacy of hard rock mining that includes extracting, smelting and
refining rock for copper and gold in the Clark Fork Basin.
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Why monitor the CIark Fork Basin?
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Nora Saks. Montana Public Radio

Cfwep.org. Mine tailings deposits along Silver Bow Creek

Metals associated with mine waste congregate on the floodplain via
dumping, surface runoff of tailings, and atmospheric deposition from
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Why monitor the Clark Fork Basin?

University of Montana Masnsfield Library, Higgins Bridge 1908 Montana Standard, 2021

The flood of 1908 spread mine waste from Butte, Anaconda and Silver
Bow Creek across the basin and down river

- Spurred the creation of the Warm Springs Ponds to divert and treat headwaters
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Clark Fork Basin Today

Spatially and temporally fragmented restoration on the Clark Fork Basin
- 22-mile remediation effort on Silver Bow Creek in 2014 included removal of millions of tons of mine tailing

from streambed, streambanks, and floodplain
- Ongoing effort to remove mine waste and restore the river and its floodplain
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Metals in insect tissues have decreased in
neavily remediated sections of the river and
nave remained similar at other sites in the
pasin over time, from 1995 to 2016
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Number of Stations
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Stagliano and others, 2020 Report
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Metals are decreasing and the bugs are doing “fine”, so where are the
fish?

NBC, Montana Duncan Adams, The Montana Standard

Experts seek to find solution to Upper Clark Fork brown trout decline

by Josh Margolis | Sat, May 17th 2025 at 9:00 AM (x)

'WTF'": Angling for answers for brown trout decline in upper Clark
Fork River

DUNCANMN ADAMS
May 19, 2025
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Brown Trout have a
// general diet, but trend
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Midge Density in the Upper Clark Fork Basin ] .
Over Time by Site Mldge densities

Modeled with Generalized Additive Smoothing (GAM) are Slt e Sp e lel C,
but remain
relatively constant
in the upper

Clark Fork at Deer Lodge, MT  rk Fork at Turah Bridge near Bonner, 1990 2000 2010 2020 rea Ch €S an d

! decline in the

| lower reaches

Silver Bow Creek at Opportunity, MT silver Bow Creek at Warm Springs, M’ Clark Fork near Galen, MT

| |
L
1S
=
=
13
® D

st .,
o o o %G

Reduction
@

[ )

o
. [ -— -—
ish Reduction

bk R L

'.
’.
%

[ ]
[ J
[ )
Reduction
@

‘.[

o
%
°
°
3

&

1990 2000 2010 2020 1990 2000 2010 2020
Year

USGS Water Quality Data and EPA data by Jason Rappe

;_v_é USGS Preliminary. Not
il for distribution

science for a changing world



S
—
o
—~
-

c

-

Q

&
e

>
=

w

c

QO
(]
=
[

>

©
=

Mayfly Density in the Upper Clark Fork Basin
Over Time by Site

Modeled with Generalized Additive Smoothing (GAM)

Silver Bow Creek at Opportunity, MT silver Bow Creek at Warm Springs, M” Clark Fork near Galen, MT
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USGS Water Quality Data and EPA data by Jason Rappe

Mayfly densities
are site specific,
but seem to
decline in the
upper reaches and
remain relatively
constant mid basin
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Net-spinning Caddis Density in the Upper Clark Fork Basin N . .
Over Time by Site et-spmnmg

Modeled with Generalized Additive Smoothing (GAM) caddisfly

Silver Bow Creek at Opportunity, MT silver Bow Creek at Warm Springs, M’ Clark Fork near Galen, MT
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Both Quantity and Quality Dissolved

metals

matter

Bugs can act as a dietary
pathway of metals into fish

Mebane, 2019. Art by Amy McMahon
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Taxa Density Related to Metal Concentrations in Tissues: Copper
Quantile Regression
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USGS Water Quality Data and EPA data by Jason Rappe
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densities in areas
with higher
concentrations of
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No relationship
between tissue
metals and mayflies
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Similar pattern in
Cadmium and
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Taxa Density Related to Metal Concentrations in Tissues: Copper
Quantile Regression
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USGS Water Quality Data and EPA data by Jason Rappe

Higher dietary exposure
of metals to fish that eat
larger prey

Constant exposure to
metals to fish that eat
smaller prey
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High Caddisfly
densities in areas
Taxa Density Related to Metal Concentrations in Tissues: Lead with h'ghe'j
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P High dietary exposure
Taxa Density Related to Metal Concentrations in Tissues: Lead #1{¢%3) to metals across prey
Quantile Regression w items
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Taxa Density Related to Metal Concentrations in Tissues: Chromium
Quantile Regression

Taxa

Mayfly
=== Midge
=&= Net-spinning Caddis

NA
S
-~
o
—
h—
c
3
Q
&)
S’
>
=
n
c
o
O
@©
o
l—

10
Chromium Concentration (ng/g)

USGS Water Quality Data and EPA data by Jason Rappe
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Similar pattern in
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Low dietary exposure to
metals, but also a
decrease in food in
areas with high metal
concentrations

Taxa Density Related to Metal Concentrations in Tissues: Chromium
Quantile Regression
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Take aways

Past Interpretation
* In most sites, there is a decrease in metals in the water, bed sediments, and macroinvertebrate tissue
e Biotic indices show no “impaired” sites in the Upper Clark Fork Basin

New Interpretation
* Macroinvertebrate densities do not reflect the biotic indices
 There may be a paradox in the quality of the food that fish are eating:
* Higher densities of bugs could mean higher metal exposure
* Lower density of bugs could mean lower exposure, but pose a risk to starvation

Addressing the Data Gap
 Sample and characterize underrepresented taxa important in aquatic food webs of the Clark Fork Basin
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Where to Find Data

USGS Long-term Monitoring Program
Surface water-quality data

Macroinvertebrate tissue, bed sediment, and biofilm data

Contact: Michelle Fillion, million@usgs.gov
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https://www.usgs.gov/centers/wyoming-montana-water-science-center/science/long-term-surface-water-monitoring-upper-clark
https://www.sciencebase.gov/catalog/item/64ee3737d34e4b6d8ab70ee8

