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Introduction
Known as a fine brook and brown trout stream and protected under the Natural Rivers Act (Part
305 of PA 451 of 1994), the West Branch of Big Creek (Big Creek) is of interest to many anglers
and conservation organizations, including the Au Sable North Branch Area Foundation
(ASNBAF). Concern for habitat degradation resulting from high sand loads in Big Creek near
Lovells was brought to the attention of the Pledge for the Au Sable Partners by the ASNBAF and
their representatives. Specific concerns include the following:
•
•
•
•
•
•

The fish population today is a small fraction of what it was 40 - 50 years ago;
Sand has covered spawning and insect production gravel;
Beaver have changed the dynamics of the stream from head to mouth;
Big Creek dumps tons of sand into the North Branch after rain events;
Insect populations have seriously diminished over the past 30 years and;
Fish survey results from 2014 were very discouraging, based on the potential capacity of
Big Creek and historic fish populations.

Due to the rising concerns and the high level of interest in Big Creek, Huron Pines launched an
effort to gather data and make recommendations for the improvement and long-term protection of
the stream. This document is intended to describe known conditions, perceived and observed
threats and impairments to the system, and to identify potential strategies for improvement. As
information becomes available, projects are completed or objectives change, this document should
be updated to reflect changes.
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Physical Description
Big Creek originates at the south end of Caulkins Lake in Otsego County. The stream flows in a
southerly direction for approximately 6.2 miles before entering Crawford County at County Road
612, the first road crossing of the stream (Figure 1). Within this stream reach, three small tributaries
enter Big Creek; the first from the west, about one-third of a mile below Caulkins Lake, the second
and third from the east, from the chain of Spectacle Lakes and from Graham Lake (Figure 2).
Big Creek continues to flow in a southerly direction through the eastern edge of Crawford County.
About eight miles from the Otsego/Crawford County line, the stream flows under Townline Road
and, six more miles downstream, the stream flows under Kirtland Road before being joined by the
East Branch of Big Creek within the “Warblers Hideaway Association”. The East Branch primarily
flows in a southwesterly direction in Oscoda County, before picking up the Middle Branch of Big
Creek and entering the West Branch shortly thereafter. Big Creek continues to flow south under
North Down River Road for another 1.4 miles before discharging to the North Branch of the Au
Sable River.
Big Creek provides excellent angling for brook and brown trout, while the Middle and East
branches provide marginal/poor angling for these species due to temperature elevation from lakes
and beaver ponds (Zorn and Sendek, 2001). The average gradient of the West Branch is 7.4
feet/mile, compared to 10 feet/mile and 10.5 feet/mile in the Middle and East Branches,
respectively. Generally, streams best suited for trout reproduction have gradients exceeding 10
feet/mile (Hay-Chmielewski et al. 1995).
The Big Creek Watershed consists of mostly natural lands, with palustrine forested wetland in the
low valleys along the channel, and a mix of deciduous and evergreen forest on the higher ground.
The dominant soil types in the upland areas are Graycalm-Grayling, Grayling and Croswell-Au
Gres sands on 0-18% slopes, which have very low runoff rates, a low to moderate hazard of water
erosion and a severe hazard of wind erosion. The low runoff (high infiltration) rates contribute
greatly to the stable hydrology of the watershed. The wetland areas are dominated by TawasLupton, Leafriver and Tawas-Leafriver mucks.
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Figure 1. North Branch Au Sable River Watershed and Tributaries
3

Figure 2. West Branch Big Creek with Tributaries
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Data Collection and Compilation
Physical Habitat
In 2014, Huron Pines collected physical habitat data at nine stations, pursuant to Great Lakes
Environmental Assessment Section (GLEAS) Procedure No. 51 (P51). Data was collected at three
stations from the mouth of Spectacle Creek down to County Road 612 (Stations 1-3), five stations
between County Road 612 and Townline Road (Stations 4-8), and one station just below Townline
Road (Station 9) (Figure 3). Each station was determined to be representative of the typical habitat
through these three sections of the river. The upper section (Confluence to County Road 612) had
an average score of 152, the middle section (County Road 612 to Townline Road) had an average
score of 150, and the lower section (Townline Road to confluence) had a score at one station of
161 (Table 1). The average of all scores throughout the whole creek was 152, showing that the
stream is in good condition (score between 105 and 154) and is very close to being in excellent
condition (155 to 200). The primary impacts to the stream, in all three sections, were lack of
epifaunal cover and excessive sand substrate.
Table 1. P51 Physical Habitat Scores for Big Creek, 2014.
Station Number
Station 1: North of Powerline
Drive off of County Road 612
Station 2: Just Downstream of
Powerline Drive off of County
Road 612
Station 3: One mile north of
County Road 612
Station 4: First South of County
Road 612
Station 5: Second South of
County Road 612
Station 6: Third South of County
Road 612
Station 7: Fourth South of
County Road 612
Station 8: Fifth South of County
Road 612 Border of Smock and
Demmer Property
Station 9: First Survey Point
South of Townline Road

Section

P51 Habitat
Score

Habitat Rating

Upper

174

Excellent (nonimpaired)

Upper

154

Excellent (nonimpaired)

Upper

128

Middle

155

Middle

151

Middle

156

Middle

153

Middle

133

Good (slightly
impaired)

Lower

161

Excellent (nonimpaired)

Good (slightly
impaired)
Excellent (Nonimpaired)
Good (slightly
impaired)
Excellent (nonimpaired)
Good (slightly
impaired)
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STATION 1

STATION 3

STATION 5

STATION 2

STATION 4

STATION 6
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STATION 7

STATION 8

STATION 9

Upstream of the “power line” road, the stream
is heavily impacted by beaver activity, with
more than 20 dams documented during recent
survey. Beaver activity is much less prevalent
in downstream reaches, though there is a
known dam near Townline Road and beaver
cuttings and other signs are present
throughout. While part of the natural
ecosystem, it has been suggested that these
beaver dams are having a negative impact on
the stream morphology, habitat and trout
populations.
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Based on stream survey cards from 1967, the Michigan Department of Conservation (DOC), Fish
Division, described the stream habitat at Townline Road and CR 612. The DOC indicated that Big
Creek was 22 feet wide at Townline Road, with the bottom substrate consisting of sand, rubble,
gravel and clay. Cover was noted to be sparse, with the exception of “lots of grasslike Potemogeton
[sic] on the upstream side of the bridge”. Upstream of CR 612, the stream was said to be 10 feet
wide with a bottom of sand and clay. Tag alders grew on the banks and instream logs were sparse.
The stream was described as “Fair trout water”. According to “Doc. Smith”, a beaver dam was
said to be present about two miles upstream of this location, with no trout upstream of the dam.
Physical habitat surveys conducted by the Michigan Department of Environmental Quality (DEQ)
in 1997 found the Townline Road area to have moderately impaired habitat, primarily due to highly
excessive sand loads, and the North Down River Road reach to have Excellent habitat (DEQ 2001).
In 2003, DEQ described the physical habitat at the end of Delamater Road (upstream of CR 612
near the Graham Lake outlet) to be excellent, with “an impressive display of habitat diversity”.
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Figure 3. Three distinct river sections used for P51 Monitoring
9

Figure 4. P51 Stations. Stations are numbered from 1-9 moving from north to south.
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Stream Morphology
The morphology, or shape, of the stream channel and surrounding lands can be indicative of the
stability of the stream and its habitats. One of the major functions of all streams is to transport the
water and sediment supplied by its watershed. If the stream channel can do this while maintaining
its cross section, slope and pattern without aggrading or degrading, it is regarded as “stable”. Upon
first glance, Big Creek has stable streambanks, a well-connected floodplain and very stable flow,
but factors such as sediment transport patterns are not easily observed. In 2014, Huron Pines began
a monitoring program to document existing channel conditions for development of short-term
objectives and measurement of long-term stability and/or change.
A detailed morphologic survey was completed downstream of CR 612. This is a stream reach that
will be improved using woody debris for instream cover. With assistance from DNR, Huron Pines
established four permanent cross sections (riffle, run, pool and glide),
a longitudinal profile, pebble count and scour chains. Scour chains
are located along the riffle and glide cross sections and were driven
vertically into the streambed; the amount of chain exposed or the
depth of fill over the chain at the end of a monitoring period indicates
the channel’s tendency to aggrade or degrade. These chains are a
simple and cost-effective way to document changes to the riverbed
incurred during flood events. Scour chains can be monitored after
storm events to determine how the bed of the stream changed during that flow event (e.g. if any
length of chain is exposed, it is known that the bed eroded; if the chain is buried, the bed filled).It
is anticipated that bedload samples will be collected in 2015 to help understand how much sand is
moving through the cross sections during different discharge events.
Huron Pines worked with SES to establish and survey four additional permanent cross sections;
two just upstream of the power line, one near Townline Road and one near North Down River
Road (Table 2). At each of these stations, the cross section was surveyed, a pebble count was
completed and scour chains were installed. The purpose of this monitoring work is to determine if
the channel cross section or substrate are changing over time, and to document general sediment
transport conditions. Each of the four monitoring locations includes two or three scour chains
across the channel cross section. Results of initial pebble counts indicate that: in a run upstream
of the power line, the substrate is 91% sand (this site is within a former beaver impoundment); in
a riffle downstream of Townline Rd., the substrate is 69% gravel and 22% sand and; downstream
of North Down River Rd., the substrate is 94% gravel.
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Table 2. Summary of Cross Sections Established by SES and Huron Pines, 2014.

Cross Section ID
SES1
SES2
SES3
SES4

Latitude
45.070
45.055
44.799
44.725

Longitude
-84.449
-84.455
-84.547
-84.548

Facet ID
Run
Pool
Riffle
Riffle

Bankfull
Width (ft)
30.7
26.2
29
34.7

Max.
Depth (ft) D50 (mm) D84 (mm)
0.36
0.47
1.3
0.18
0.25
1.9
15
6.9
1.5
18
1.6
8.5

Trout Population and Fish Community
Big Creek was historically stocked with brook trout from 1937 to 1965 and rainbow trout from
1954 to 1961. The last fish community survey conducted by DOC was in August 1967, upstream
and downstream of Townline Road and at CR 612. At Townline Road, DOC found 25 brown trout
and nine brook trout, along with white suckers, lampreys, creek chubs, blacknose dace, johnny
darters and slimy sculpins, in 540 feet of stream (Table 3). Blacknose dace were the dominant
species noted. Brook trout ranged from 2-9 inches in length, and brown trout ranged from 2-19
inches. Two brook trout were captured that would meet the 2014 standard of a “keeper” (8”
minimum length). At CR 612, 17 brook trout and three brown trout were found in 180 feet of
stream. Other species noted included white sucker, blacknose dace, mottled sculpin and lamprey.
Trout were the most common species noted at this survey location. Brook trout ranged from 2.76.9 inches in length (none would be considered legal size in 2014), and brown trout ranged from
3.5-4 inches.
A trout population survey was commissioned
in September 2014 by Huron Pines. The
survey was led by AEM and SES, with field
assistance provided by Huron Pines and
several volunteers from ASNBAF. Two sites
were sampled using mark-recapture methods
(Lockwood and Schneider 2000) with a twoprobe barge electrofishing unit; the first site
encompassed 680 feet of stream near the
power line trail upstream of CR 612 and the
second site encompassed 1,100 feet of
stream and was located approximately 4,000
feet downstream of CR 612.
At the power line site, the stream channel averages about 15-20 feet in width, with an average
depth of approximately 0.6 feet. The substrate is predominantly comprised of sand with patches of
gravel and some clay confined to the upstream portion of the survey reach. Grasses and small
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shrubs lined the stream channel in the downstream portion of the reach that flowed under the power
line, and the stream channel was slightly braided throughout the middle portion of the survey reach.
Woody debris was abundant within the middle-to-upper portion of the survey reach and
contributed to habitat complexity through formation of small pools, up to 1.5-2 feet deep, which
provided instream cover for fish and macroinvertebrates.
A total of 43 brook trout were found with several age classes present (length ranged from 2-10
inches), along with (in order of relative abundance) blacknose dace, creek chub, mottled sculpin,
johnny darter, white sucker, northern redbelly dace and largemouth bass. The species present today
are, in large part, the same as found in 1967. There were an estimated 370 trout/mile (298
trout/acre) of stream and about 13% of the trout captured were of legal size for harvest. Many of
the smaller trout were found in wider areas of the stream with shallow water and overhead cover,
perhaps indicating the importance of this habitat for rearing.
Downstream of CR 612, the stream channel is
approximately 18-25 feet in width, with an
average depth of around 0.8 feet. The substrate
is predominantly comprised of sand, with
gravel more abundant in the few riffles found
in the reach. Several pools are present
throughout the study reach and are
approximately 1.5-3 feet in depth. Pools have
formed in most outside bends and in locations
where woody debris has accumulated.
Additional habitat complexity was provided by
overhanging shrubs and undercut streambanks.
Silt and organic matter tended to accumulate
along stream margins where water velocity was slower.
The silt areas along stream margins provide habitat for aquatic macroinvertebrates like mayflies
(e.g. “wiggler beds” were observed) that are indicative of excellent water quality and likely serve
as an important part of the forage base for the fish community of Big Creek. The silt areas along
the stream margins also provided locations for emergent vegetation to establish. These silty
emergent vegetation areas are also important areas for juvenile fish rearing as was evident during
our fish survey where numerous young-of-the-year fish (presumably blacknose dace and white
suckers) were observed. Many of these juvenile fish were smaller than the mesh size of the dip
nets.
Both brook and brown trout were found along with blacknose dace, creek chub, mottled sculpin,
johnny darter, white sucker, American brook lamprey, central mudminnow, common shiner and
green sunfish. Of 71 trout captured, only two were brown trout, but both exceeded 20 inches. The
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estimated population of brook trout was 467 fish/mile (232 fish/acre), with about 11% meeting the
minimum harvestable size limit. Similar to the upstream site, many of the smallest trout were found
in shallow water and stream margins.
To compare change over time, the number of trout captured per foot of stream sampled was
estimated for the 1967 and 2014 surveys. In 1967, there were 0.06 trout/foot at Townline Road
and 0.11 trout/foot upstream of CR 612. In 2014, there were 0.06 trout/foot at both the power line
and downstream of CR 612 sites.
Table 3. Comparison of 1967 and 2014 Fish Survey Results.

Townline Road
brook trout
brown trout
CR612
brook trout
brown trout
Power Line Trail
brook trout
brown trout

1967
2014
Stream Length
Size Range
Stream Length
Size Range
Number
Trout/foot
Number
Trout/foot
Sampled (ft)
Sampled (ft)
(In.)
(In.)
540
2-9
0.02
9
25
2-19
0.05
180
1,100
17
2.7-6.9
0.09
69
3-9
0.063
3
3.5-4
0.02
2
20-21
0.002
680
43
2-10
0.063
0

For comparison purposes, brook trout densities in several Michigan streams were obtained from
the DNR’s Stream Fish Population Trend Viewer. In Table 4, brook trout densities in these streams
are compared to the densities found at the two Big Creek sites. An attempt was made to select
streams where brook, rather than brown, is the primary trout species. The most recent collection
data was used for each stream.
Table 4. Comparison of brook trout densities in several Michigan streams.

River
Big Creek Powerline
Big Creek below 612
North Branch AuSable
Pigeon River
North Branch Manistee
North Branch Tobacco
Naomikong Creek
Davenport Creek
Rock River

County
Otsego
Crawford
Crawford
Otsego
Kalkaska
Clare
Chippewa
Mackinac
Alger

Width (ft)
20
25
108
40
39
23
14
20
22

Brook Trout Density
(fish/acre; during most
recent survey)
298
232
918
140
581
108
87
247
578
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Macroinvertebrates
During a DEQ survey in 1997, 24 stations were sampled for macroinvertebrates in the Au Sable
River Watershed (DEQ 2001). Big Creek, at Townline Road, was found to have the most taxa (35)
of any of the stations sampled, and had five families of mayfly, seven caddisflies and three
stoneflies. The macroinvertebrate community was rated as “Excellent”, despite the aforementioned
lower physical habitat score. At North Down River Road, the community was also found to be
“Excellent” and contained six families of mayflies, eight caddisflies and three stoneflies.
In 2002, DEQ (2003) sampled four stations in the Big Creek watershed, including one on the West
Branch near Delamater Road. This station was found to have an “Excellent” macroinvertebrate
community with 31 taxa, including five different mayflies, eight caddisflies and one stonefly.

Sediment
Through review of existing information, discussion with stakeholders, data collection and general
observation of the Big Creek, the issue of excessive sediment is recurring. From increased turbidity
during storm events to filling of crucial habitats for fish and aquatic organisms, the negative
impacts of excessive sedimentation are well known and widely documented. In Big Creek,
physical habitat surveys conducted by Huron Pines and DEQ have determined that sediment is
degrading instream habitat at several sites. As such, a cursory survey of the watershed was
completed by SES to identify potential sources, causes and impacts of sedimentation. Nearly all
of the roads in the watershed were driven and all road/stream crossings were visited. As well,
several walk-in sites were inspected and input was gathered from stakeholders regarding sediment
problems.
The watershed is dominated by sandy soils with propensity to erode if disturbed. However, no
recent or ongoing large-scale disturbances were observed or noted. The surrounding lands are
dominated by natural areas such as forests and wetlands and land use has been unchanged since
major timber harvests of the late 1800’s. Historically in Michigan, sands were catastrophically
mobilized into countless waterways as a result of poor land management from intensive logging
operations. These poor logging practices dramatically altered fish communities from presettlement conditions. Although land use conditions have improved since the late 1800’s and sand
no longer enters waterways at rates that were observed during the height of the historic logging
era, sand continues to be a threat to the aquatic community of Big Creek by degrading spawning
and rearing habitat.
Today, the highest potential for human impact appears to be limited to gas exploration and forestry
and associated road development. Most of the secondary roads in the watershed are sandy. These
activities have the potential to disturb large volumes of sediment, but no egregious problems were
noted near any of these areas.
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Streambank erosion appears to be very minor throughout the watershed, with very few areas of
substantial erosion that were noted during site visits. Lack of streambank erosion is a good
indicator that the hydrology is unchanging.
Unpaved roads appeared to be the only sources of significant sediment input. The CR 612 crossing
had accumulation of sediment on several occasions. Observations during a rain event indicate that
sediment is being eroded from Big Creek Road and running down the road and roadside ditch
toward the stream. This source could result in several tons of sediment input on an annual basis.

Looking west down CR 612, south side of bridge

Looking west down CR 612, north side of road
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Along Townline Road, which is unpaved, the roadside ditch was running brown with suspended
sediment during the same rain event. This roadside ditch discharges to Big Creek.

Looking west down Townline Road, into north ditch

Additional Information
Members of the ASNBAF have been active in the assessment of Big Creek and were asked to
provide their historical perspective, results of assessment work, opinions and recommendations.
In general, the information provided is the basis for the concerns presented to Huron Pines and
summarized in the Introduction of this document. The information is included, verbatim (Steve
Johnson), in Appendix 1.
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Summary and Recommendations
As mentioned in the Introduction of this document, specific concerns over Big Creek have been
presented to Huron Pines and include the following:
•
•
•
•
•
•

The fish population today is a small fraction of what it was 40 - 50 years ago;
Sand has covered spawning and insect production gravel;
Beaver have changed the dynamics of the stream from head to mouth;
Big Creek dumps tons of sand into the North Branch after rain events;
Insect populations have seriously diminished over the past 30 years and;
Fish survey results from 2014 were very discouraging, based on the potential capacity of
Big Creek and historic fish populations.

An attempt was made throughout the report to collect data and information relevant to these
concerns. A similar effort has been made in the following section to address these concerns.

Trout and the Aquatic Community
The fish community of Big Creek is typical of a coldwater stream, in terms of species composition.
Twelve species of fish were found, with the vast majority of individuals being of species adapted
to the perpetually cold thermal regime. The trout population was dominated by brook trout, with
two large brown trout being the only captures of this species and only non-natives in the samples.
Brook trout densities fall within the range of other Michigan populations, especially based on the
size of Big Creek. Dr. Workman noted that the fish community within the survey reaches was
diverse in size and number of species, and did not appear to be significantly or marginally impaired
based on his survey experience of numerous coldwater trout streams throughout the state of
Michigan.
Regarding long-term changes in trout numbers, little data is available. The consensus among local
anglers is that the trout population is substantially smaller than it once was. It is important to note
that brook trout are no longer a stocked species as they were in the mid-1900’s. Even so, the limited
data suggests that current populations of wild trout are similar to population numbers of trout in
1967. For comparison purposes, the number of trout captured per foot of stream sampled was
calculated for the 1967 and 2014 surveys. In 1967, there were 0.06 trout/foot at Townline Road
and 0.11 trout/foot upstream of CR 612. In 2014, there were 0.06 trout/foot at both the power line
and downstream of CR 612 sites. With disregard to sampling methods and efficiency, sample
location, differences in harvest rates, etc., the trout population appears to have undergone small
changes between 1967 and 2014. Numbers of trout appear to be similar, as does the size
distribution, though more “legal” trout (greater than 8 inches) were present in 2014. The largest
notable difference is the overwhelming dominance of brook trout over brown trout in the 2014
sample. While brook trout were dominant in 1967, several brown trout were captured; only two
brown trout were collected in 2014, despite intensive effort. The reasons for this could be many,
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including changing physical habitats or colder thermal regime favoring the brook trout. Brook
trout are better suited for the colder, clear, spring fed headwater areas, while brown trout can thrive
in more marginal areas with higher temperature and turbidity. With all of this being said, it is
difficult, at best, to draw detailed conclusions from two point-in-time fish surveys.
Similar to the trout population, it has been speculated that the macroinvertebrate community has
deteriorated over the past several decades. The abundance and diversity of aquatic
macroinvertebrates are commonly used as indicators of the overall quality of a stream. Better
stream quality is normally indicated by greater benthic macroinvertebrate diversity and abundance,
as well as a more even distribution of individuals among taxa at one station compared with another.
Conversely, poorer stream quality is indicated by a lower diversity and abundance at one station
when compared to another. Macroinvertebrate community composition data generally reflect
conditions present for an extended period of time prior to sampling. However, temporary events,
such as decreases in dissolved oxygen concentrations or the presence of toxicants, may cause
losses of sensitive species within the biological community either by emigration or mortality.
Similarly, an abundance of tolerant organisms may indicate persistent degraded stream quality.
Generally speaking, flowing waters which harbor a high diversity of macroinvertebrates,
specifically different types of mayfly, caddisfly and stonefly, are of higher water quality than those
waters that have few taxa. Water bodies with low diversity often have very high numbers of
tolerant individuals due to their ability to thrive in degraded water with relatively little competition.
Unfortunately, also similar to the trout, little historic data could be found for Big Creek, especially
prior to 1995. In recent years, DEQ has found the macroinvertebrate community to be of very high
quality, giving it an “Excellent” rating when compared to similar streams, and finding Big Creek
to harbor one of the highest quality communities in the entire Au Sable River Watershed. However,
to an extent, it is unknown how these “Excellent” community scores translate to the quality of
insect hatches in the eyes of an angler. It is also important to note that a major disruption in insect
diversity or quantity would likely lead to a corresponding change in the fish community, and based
upon the limited data, that does not appear to be the case.

Sediment
Nearly all existing reports or first-hand observations of Big Creek include mention of the sand load
in some reaches. DEQ (2001) found the Townline Road area to have moderately impaired habitat,
primarily due to highly excessive sand loads. Several of Huron Pines’ P51 habitat assessment site
scores are reduced due to sedimentation. Members of ASNBAF, who have spent a lot of time on
the river over several decades, suggest increasingly heavy sand loads in several reaches. As with
other parameters, no data exists that documents historic conditions related to sediment.
Sand is the native soil throughout most of the watershed and, therefore, it stands to reason that
sand would be prevalent in the river. The natural process of erosion will introduce sand into the
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stream, and the transport of sand and water provided by the watershed is a basic stream function.
If there is too much sand for the river to handle, a change in stream morphology can be expected.
Symptoms might include aggradation (i.e. filling) of the channel with an eventual corresponding
increase in channel width through bank erosion. Aggradation of the channel might first be detected
through loss of stream facets (e.g. runs, riffles, pools or glides) or formation of mid-channel bars.
Observation of Big Creek in several locations resulted in mixed findings. Upstream of the power
line, where beaver activity is most prevalent, significant accumulations of fine sediment are found
behind dams, while clean gravel is found immediately downstream of the dams. Accumulations of
sediment were found between dams, and recent mobility was obvious after removal of many
beaver dams. Downstream of CR 612, large bars of loose, mobile sand are prevalent in many areas.
However, runs and pools appear to be maintaining their depth in high-energy areas near
obstructions and on outside bends. Sediment accumulation was most noteworthy in this reach.
Near Kirtland, Townline and North Down River Roads, the stream appears to be much steeper in
grade and sedimentation was not noted; however, a shorter distance was walked here, and much
less time spent in the stream. Information provided by ASNBAF suggests that sediment is a
problem in certain areas, and DEQ (2001) mentioned excessive sand loads as an impairment to
habitat downstream of Townline Road. Results of pebble counts corroborate the more recent
findings in downstream reaches, where the riffles were dominated by gravel-sized particles.
One possible explanation for sediment accumulation downstream of CR 612 is that the stream
slope is lower and the stream is not capable of transporting the sand load through this section.
Results of geomorphic surveys, including stream power calculations, results of pebble counts and
scour chain analyses, etc., should lend to this theory.
The next step was to identify sources of sediment, which should be the highest priority for
addressing sediment issues. Each road/stream crossing in the watershed was determined to have
some level of problem associated with sediment input. Whether it is the road material itself making
it into the stream, adjacent erosion associated with the roadside ditch, or the crossing serving as a
conduit for dispersal, a substantial volume of sediment is entering the stream at these points.
Although the reaches surveyed or observed during the various assessments presented in this report
did not identify any notable areas of eroded stream banks, it is possible, and even likely, that bank
erosion does exist in isolated locations. Any such sites should be documented and repaired.
Once sand has entered the stream, it becomes more difficult to manage. It is possible to sequester
small volumes within and near the stream channel. Certain instream habitat structures can be used
to divert flows to create depositional areas for capturing sand. Most of these options would not
remove large volumes of sand, but rather reshape the stream channel to more effectively and
efficiently transport the sand downstream. As previously discussed, beaver dams are effective at
settling out sand and finer sediments.

20

ASNBAF highlights the use of sand traps on the Big Creek Lodge property as an effective control
strategy, though no quantitative measure of stream improvement is known to exist. In-line sand
traps, dredged in the streambed, must periodically be re-excavated to remove the sand that
accumulates, often within a short period of time. Another option that has been discussed is
“sucking” the sand out of the stream with a hydraulic dredge type of equipment. With either of
these methods, one of the primary concerns would be disposal of the spoils in a location that is far
enough from the stream to prevent the sand from washing back in, and is not a regulated wetland
or floodplain. As well, these methods are labor intensive and largely ineffective at measurable load
reduction within sand-dominated streams. Therefore, it is unlikely that these methods would be
economically feasible or effective in the long-term.

Beaver Management
Beaver dams are a natural feature found in most flowing water systems throughout Michigan.
Beavers rely on riparian food sources, such as poplar and alder to support their populations. The
beavers will typically build small impoundments in sections of flowing water to provide protection
for their lodges where their young are reared, to provide adequate water supply for development
of their preferred food sources, and to improve access to their nearby food sources.
Beaver dams can have deleterious effects on stream health, including localized increases in water
temperature, interruption of sediment transport patterns, degradation of water quality and blocking
fish passage. Larger dams that impound a greater surface area, particularly, may thermally degrade
coldwater habitat downstream of the dam. Christenson et al. (1961) suggested that beavers caused
serious decline of brook trout in northern Wisconsin, due to small tributaries being dammed.
However, beavers are also part of the natural, native ecosystem and have coexisted, and coevolved,
with brook trout since presettlement times. Beaver dams in Big Creek are an important component
of the watershed and provide areas where sand can be temporarily and, sometimes, permanently
sequestered from the stream (and eventually stabilized with developing vegetation). Beaver dams
and ponds can add habitat complexity, are known to provide seasonal refuge for both small and
large trout and create habitats conducive to prolific populations of burrowing insects, such as
Hexagenia mayflies.
Assessment of existing conditions on Big Creek by a variety of individuals has not led to consensus
on whether beavers are having a negative impact on the stream. Some believe that, due to
overpopulation and extensive damming, high quality spawning habitat is being covered by
sediment and fish migrations are hindered due to the prevalence of beaver dams. Fish survey cards
from 1967 note that local residents indicated beaver dams were blocking fish migration, but 2014
fish surveys indicate that brook trout are present in a reach between beaver dams. In addition,
results of fish surveys from 1967 and 2014 appear similar, with a greater proportion of brook trout
to brown trout during the latter assessment. Water temperature data is not available to determine
potential warming by dams.
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An effort has begun to remove beavers and dams to restore a free-flowing river channel. An
intensive trapping effort was conducted to rid the area of beaver and, subsequently, many beaver
dams were removed. A change in stream conditions, including scouring of fine sediments and
narrowing of the stream channel, was immediately noticeable. However, the long-term impact of
this effort is yet to be determined and keeping the area free of beaver will require an ongoing effort.
Removal of all beaver dams may not result in an overall improvement of the trout population due
to the loss of the system’s ability to sequester sand and the loss of silt and organic matter areas that
provide habitat for macroinvertebrates. A more effective strategy might include removal of only
the largest dams that create larger impoundments and greater fish migration barriers. Continued
monitoring is recommended to determine if the effort is worth the time and money invested to
attain the desired results.

Physical Habitat
The potential for improvement of the trout population is limited by physical and chemical
properties of the habitat. The highest quality streams have a diverse array of habitat features that
favor all life stages of trout and associated species. Physical habitat (e.g., bottom substrate and
cover) and chemical habitat (e.g., water temperature and dissolved oxygen) are, obviously,
conducive to supporting a coldwater community in Big Creek. Results of physical habitat surveys
(Huron Pines 2014) show the stream to score quite high when compared to other streams in the
same ecoregion. General observation by experienced individuals indicates that the morphology
and hydrology of Big Creek are very stable and the habitat is of high quality. The presence of
young-of-year trout and a self-sustaining wild population are evidence that all of the necessary
habitat components are available, at some level.
However, the level of production and the optimum habitat conditions are somewhat unknown. It
is important to identify and understand what the limiting factors might be, and they are not the
same in every stream. Electrofishing surveys of Big Creek showed us that the deep holes with
undercut banks, protruding roots and woody debris are important for larger fish that anglers desire.
While smaller fish may also like these same habitats, they are often driven out or eaten by the large
trout, thus, many were found in medium depth pools or runs with overhead cover, even if it was
just rough water that inhibits a clear view into the stream for predators. Many young-of-the-year
fish, including brook trout and other native fishes such as white sucker and blacknose dace, were
observed in wide shallow areas of the stream. Vegetated stream margins appeared to be of
particular importance for rearing habitat. Spawning redds were observed in the fast shallow riffles
and glides downstream of North Down River Road in November.
It is suggested that improvement efforts in Big Creek focus on enhancing and maintaining the
existing stream and habitats, rather than trying to significantly alter them. For example, placement
of whole trees along the banks of the creek to provide overhead cover and scour or maintain
localized holes would be desirable to trying to narrow the wide, shallow areas to create more deep
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water. No attempt should be made to alter the natural variability or formation of pools, riffles, runs
or glides. Sediment management should focus on identifying and addressing sources, rather than
trying to remove sediment that has already made it into the stream channel.
In any case, care should be taken to design and implement practices that will not have a negative
impact on the stream. Instream structure should not obstruct stream flow to the point that it
significantly restricts the cross section or diverts high or low flow into the bank, causing bank
erosion. Structures should be keyed into streambanks to prevent the stream from cutting behind
them and leaving mid channel bars or islands.
Based upon the information analyzed in preparation of this document, the following
recommendations are made for improvement of Big Creek:
1. Monitor trout populations on a more frequent basis to determine natural variation and
effects of habitat alterations.
2. Conduct fall surveys of spawning redds to identify critical habitats and potential
impacts from beaver dams
3. Begin an annual volunteer macroinvertebrate monitoring program through MiCorps,
or similar, to document baseline conditions and short and long term changes.
4. Enhance or maintain existing habitats using native materials, with particular care to
avoid unintended bank erosion or other negative consequences
5. Work with the local and Michigan chapters of Trout Unlimited to map existing habitat
6. Determine the amount of effort necessary to reduce the abundance of beavers within
the critical areas
7. Monitor fish and macroinvertebrate populations, water temperature and spawning
activity in a control and treatment reach to determine if a “beaver-free” stream
improves the trout population dynamics
8. Remove the largest beaver dams, with greatest likelihood of blocking fish migrations
and with surface area of impounded water that may warm summer stream temperatures
to a point that could impair trout populations downstream of the dams.
9. Address sediment input at all road/stream crossings
10. Repair any streambank erosion sites
11. Monitor geomorphic data and scour chains to help determine characteristics of
bedload transport and long term change. Conduct sampling to estimate annual
bedload.
12. Identify additional sources of sand input to the stream
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Conclusions
In large part, Big Creek is a high-quality stream with a typical coldwater aquatic community. The
fish community, including the trout population and associated species, is very similar to that
reported in 1967. As well, the trout density appears to be in line with other brook trout streams in
Michigan, especially those of similar size. The macroinvertebrate community of Big Creek has
consistently been found to be “excellent” by DEQ, though most data is relatively recent.
Based upon review of data and limited field assessment, the morphology and hydrology appear to
be very stable and watershed impacts are minimal. Streambank erosion is negligible and banks are
well vegetated to the water surface. No signs of large flow changes (flashiness) were observed or
reported.
Huron Pines’ physical habitat assessments indicate that the instream and riparian habitat is of very
high quality along the length of Big Creek. One of the primary impacts identified during these
assessments was excessive sedimentation. While sand load has been a continually observed
apparent detriment to Big Creek, few sources were identified. Roads were the most visible source,
with the stream crossings being a conduit for input, and should be addressed immediately. It is
likely that most of the sand in Big Creek is naturally occurring due to the makeup of the soils in
the watershed.
It is important to reiterate, however, that relatively little data exists for Big Creek. Conclusions on
aquatic communities, physical habitat and stream impairments are based upon mostly recent data
and limited observation. As such, sustaining local efforts on Big Creek, including continued
monitoring and evaluation, is critical for developing a true understanding of the natural variability
in aquatic populations, potential for physical habitat improvements and perceived stream impacts.
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APPENDIX 1
BIG CREEK INFORMATION PROVIDED BY ASNBAF
(VERBATIM, STEVE JOHNSON, 2014)
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Upper Section - Spectacle Creek (SC) confluence to CR612
The upper end of this section was accessed only by foot. You could park near the powerline
crossing and walk a bit over one mile to the SC confluence. The upper end was historically a brook
trout fishery and spawning area. Little or no spawning occurs here now due to the beaver dams.
This section was choked with small beaver dams and had considerable beaver activity prior to
2013. The population was trapped down in late winter 2013 and spring 2014. 22 dams and check
dams were removed on the upper half of this section during 2014. Beaver activity was noted, GPS
marked and scheduled for management during the spring of 2015. The second half of this section
will have the remaining beaver dams removed during 2015 along with location marking of
significant beaver activity.
The upper section was characterized by beaver ponds where silt and sand had accumulated behind
the dams. Where the water was not impounded the stream exhibited mostly gravel bottom (some
sand accumulation) and a narrow main channel with a few side channels. There was abundant
blow down wood in and near the stream that could be used for structures. The wood was not
necessarily positioned in the best way to minimize or obstruct flow. This wood needs positional
attention. I would suggest logs placed along the banks parallel to or with a low angle to the flow
direction. These logs could be staked or cabled in place since the level change in the spring is
not great. Tag alders lined the banks for most of the free flowing portions of the upper half of the
section.
As the dams were removed the stream started to form its old channel through the sand. Brush
bundles with barrier logs could be used to stabilize the impounded sand and form a stable stream
channel. I would suggest that perennial rye be used to stabilize sand banks some time after the
spring runoff.
The lower half of this section has not been visited but has at least 9 large beaver dams as identified
by satellite images from the Big Tree access to CR612 (lower half of the section).
The volume flow from the SC confluence to CR612 approximately doubles. A fish census was
conducted at the powerline access in the summer of 2014.
Mason Griffith Founders TU has applied for a grant to do the restoration work within a two year
period which included a beaver management proposal.
Not much is known about the insect activity in this area.
Middle Section - CR612 to Townline Bridge
The upper half of the middle section has limited access since it runs through a swampy area with
few trails coming close to the stream. Due to the swamp and resulting low flow conditions sand
accumulates here and needs to be managed by either stabilization, purging or removal. There are
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a few old beaver dams that have been partially removed but targeted management of beaver
populations has not been applied. Rearranging existing log jams to minimize flow restriction
could be combined with LWD dropped trees (low angle to flow direction), barrier logs with brush
bundles and parallel or low angle built structures could be effectively used to narrow the stream
channel, minimize bank erosion and move the sandload. Huron Pines has an ongoing activity
through a SOGL grant in this section and has identified approximately 100 locations in the upper
half of the section for LWD application. None have been added to the upper half of this section to
date due to a conflict of opinion with the DNR. Hopefully, the LWD will be added in 2015. The
other modification types need to be considered for this area. Consideration for spring flood
conditions need to be made for any placed structure. The stream rises approximately 1 to 2 feet
during spring flooding. I would suggest that posts not be nailed to structure components but allow
the structure to float with the flow conditions and ride against posts when necessary. Cabling is
an effective way to hold floating structures together.
A fish census was conducted somewhat near the CR612 Bridge in 2014.
The lower half of the section runs through mostly private property where some structure work has
been conducted. The bottom conditions vary from heavy sand to gravel and some clay. The lower
half has some LARGE springs contributing to the flow. Big Creek Lodge has maintained sand
traps on their property at their expense. The banks are lined primarily with tag alders and balsam
spruce. Big Creek Lodge has contracted structure additions on their property. Huron Pines has
added some LWD to the Big Creek Lodge property through their SOGL Grant. There are old
beaver dams in the lower section but I have not laid eyes on them. Last spring a large one breached
during spring runoff and the remains fixed themselves just above Townline Road Bridge in the
middle of the stream. There is also an old dam just above the bridge that needs to be removed
since it obstructs normal flow. I know there is beaver activity just above the Townline Bridge
because I have seen fresh beaver sticks in the area.
The flow from CR612 to Townline Bridge approximately doubles.
Insect activity has declined in this area. Reports of loss of fish populations have been heard.
Lower Section - Townline Bridge to North Branch Confluence
The upper half of the lower section can be characterized as primarily sandy. The stream channel
alternately widens and narrows and the widened areas were associated with very old beaver dams.
Impounded sand had collected in the widened portions and has not channelized after the dams
decayed. There are short sections where gravel and clay are present but these areas are few. The
banks are lined with tag alders, Balsam Spruce, Balm of Gilead, some Aspen and White Pines.
The lower area of the upper section (Prentice Reid's Property, just sold) runs through a wide low
area full of tag alders. I suspect that it once was a beaver pond 100 years or so ago. The creek
meanders through this area and has hosted beaver activity from time to time, although not right
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now. Some removal of tag alders has been made a few years ago because the stream had been
canopied.
I have seen redds in a couple of locations well downstream from Townline Bridge but they are not
consistently there year to year. Insect populations are significantly reduced. Hex hatches in the
60s were as heavy as anywhere else in the Au Sable system but in 2014 I saw only two hexes all
during the normal emergence time. I saw 4 in 2013. I spent a lot of time looking since I live on
the stream. I have not seen a brown drake in four years, however, I did see BWOs and
Hendricksons in good numbers in the spring.
The widened areas need attention to narrow and define a channel. There is very little cover
remaining other than a few large jams due to the high spring runoff (2 to 3 feet). Any structures,
LWD or brush bundles need to be SECURELY anchored well up on the streambank in order to
survive.
On the far side of Reid's property, just below Garner's the lower half of this section begins. The
stream character changes to a fast current with a gravel bottom. There are few cover structures
in this area. Further downstream at Schneider's there have been numerous large brook trout redds
observed for many years in a big swirling pool in his front yard. It was normal to count 30 or
more spawning brook trout in this pool. Sand has moved from upstream over the last couple of
years filling the pool. This year only two spawners were seen and both of those were speared by
Herons because the good old secure spots were sand covered. Sand management and cover is
desperately needed at this spot. Downstream from Schneider's the stream maintains the gravel
bottom character. Most of the cover structures are natural consisting of large random collections
of floating log debris. These structures normally block flow and should be modified. Additions of
barrier logs and brush bundled along stream banks would help to give better cover for big ones
and little ones. Due to the fast currents, low angle structures should also be deployed at
appropriate locations. Spring runoff should be considered and structures should be secured well
up on the bank. No nailing of structures to posts as the posts will be pulled up during runoff. This
stream character remains the same until confluence with the East Branch of Big Creek on the
Warblers Hideaway property. The volume flow of the West Branch Big Creek at this point would
be 1.5 times that at Townline Bridge. The volume flow of the East Branch Big Creek at the
confluence would be approximately 1/2 that of the West Branch Big Creek. Numerous brown trout
redds have been observed above the confluence on the Warbler's property and below to the mouth
of Big Creek at the North Branch. The character of Big Creek from the West and East confluence
is more like the North Branch than a small stream. The bottom is primarily undulating gravel but
has been scoured and spread by larger flows. Above the North Downriver Rd Bridge there are
large accumulations of logs and other floating debris. Below the bridge the log accumulations
are significantly reduced and little log cover exists until one reaches the mouth. Once upon a time
there was a logging dam (Blondie Dam) constructed downstream from NDR Bridge. There used
to be a pile of concrete reported to be dam remnants and a big pool below the concrete but I have
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not seen this lower area for many years. I have heard reports that the very lower end of Big Creek
is slow with a large number of collected floating debris. This would be consistent with reports
that large amounts of brown colored water, sand and silt come from Big Creek during high water
events.
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