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Project background 

Restoration of the Little Rapids area in the St. Marys River has been proposed to restore 
hydrological connectivity and rapids habitat between Island No. 1 and Sugar Island. Historically 
this area possessed complex habitat with diverse water velocities, depths, and substrate.   
Currently a causeway restricts water flow and has resulted in reduced flows upriver and 
downriver of the causeway, and poor habitat for native and recreationally important fishes.  
The restoration will address several Beneficial Use Impairments (BUIs) including degradation of 
benthos, degradation of fish populations, and loss of fish and wildlife habitat. 

Monitoring plan goals  

The goal of this monitoring plan is to identify a process that will successfully evaluate changes 
in physical and biological parameters in response to the Little Rapids restoration (LRR). The 
monitoring plan was completed in collaboration with members of the St. Marys River Fishery 
Task Group (SMRFTG) and it outlines the core parameters, rationale, and sampling approach 
deemed important by the SMRFTG to evaluate the goals of the Little Rapids restoration area.  

Core parameters 

A major component of developing the monitoring plan was to identify and prioritize core 
parameters or indicators that met the following criteria: 

1. Directly measured a goal of the restoration according to the SMRFTG 
2. Would be sensitive to changes as a result of the restoration and therefore a response 

could be detected 
3. Possessed established methods or methods that could be clearly repeated by others in 

post-monitoring efforts 
4. Were cost-effective 

Study design 

Monitoring of core parameters will be conducted prior to restoration and after restoration at 
the LRR site and at a reference site (when feasible), following a BACI (before-after control-
impact) sampling design (Stewart-Oaten et al. 1986).  The goal is to measure core parameters at 
least one year prior to the restoration of flow to the Little Rapids area, annually for five years 
after, and then re-visit at year 10 for the majority of core parameters (see Table 1).  Long-term 
monitoring is necessary because ecological responses to the LRR may occur over years to 
decades.  Additionally, it is necessary to document the natural variation in biological 
populations in order to separate this variation from the effects of the LRR.  However, funding 
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for long-term monitoring is difficult to obtain and therefore a lower intensity monitoring design 
(years 1, 3, 5, and 10) could be adopted for many parameters if necessary. 

According to modeling efforts, restoration of the LRR is expected to result in the majority of 
habitat changes occurring approximately 200 m upriver and 400 m downriver of the causeway.  
Within this area, standardized transects will be established perpendicular to the flow, spanning 
the entire Little Rapids side channel width, upriver and downriver of the causeway.  The 
majority of core parameters will be measured across these transects (e.g., benthos sampling 
stations) or between the transects (e.g., fish electroshocking reaches).  Transects will extend 
10-20 m into the riparian zone to document changes in water level and wetland vegetation.  A 
similar design will be used at a reference site, such as the Main Rapids of the St. Marys River. 

All data collected as part of a future monitoring effort should be compiled and stored in a single 
location and made available to the funding agency.  For the Little Rapids project, the Michigan 
Department of Environmental Quality or Lake Superior State University may be suitable 
locations.  

Core Parameters/Indicators 

During spring 2013, members of the SMRFTG were given a survey to prioritize parameters for 
the Little Rapids monitoring program.  Survey results are shown in Table 1.  Parameters that 
received rankings less than 2 indicated that respondents considered these parameters as very 
important to monitor.  Numerous fish parameters, including population level data on native 
and recreationally important species, were considered to be the highest priorities for 
monitoring. In general, information about the overall fish community, including young-of-year 
numbers, ranked high.  Habitat parameters, including geomorphology and hydraulic 
characteristics, along with benthos, water quality, and human dimensions, also were identified 
as important parameters to include in a monitoring program. 

Based on the survey results, core parameters were identified and basic methods, time frames, 
and estimated costs were determined in consultation with responsible parties (Table 2). Parties 
that will be responsible for monitoring include Lake Superior State University (LSSU), Michigan 
Department of Environmental Quality (MDEQ), US Geological Survey (USGS) and US Fish and 
Wildlife Service (USFWS). All costs are estimates and are undergoing review by the Little Rapids 
Monitoring Team as of January 2014. 
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Table 1. The mean rankings of parameter importance by SMRFTG members (n=7). The number of 
members that ranked the parameter as one of the five highest priorities is listed in parentheses. 
Rankings: 1 = very important to monitor, 2 = somewhat important to monitor, 3 = not important to 
monitor.  Parameters in bold received mean rankings less than 2 (i.e., very important). 

 

 

 

 

 

 

 

Parameter Rank  Parameter Rank 

Wetland habitat 2.29  Benthos 1.7 (3) 

Emergent   Native mussels (Unionids)  

Submergent   Invasive mussels (Dreissenids)  

Rapids habitat 1.14 (5)  Macroinvertebrate community  

Current velocity   Birds and Herps 2.71 

Substrate   American bittern  

Slack water habitat 2.20  Wood turtle  

Fish   Plants  

Northern pike 2.14  Invasives 1.83 (0) 

Yellow perch 2.43  T&E species 2.33 

Smallmouth bass 2.29  Water Quality (1) 

Lake sturgeon 1.0 (5)  Dissolved oxygen 1.83 (0) 

Whitefish 1.14 (5)  Turbidity/TSS 1.83 (0) 

Cisco 1.43 (2)  E. Coli 2.5 

Walleye 1.43 (2)  Hydraulic characteristics 1.83 (1) 

Sea lamprey 1.0 (5)  Geomorphic (channel x-sections) 1.67 (0) 

General fish community   Human Dimensions 1.83 (1) 

All 1.43 (2)  Others  

Adults 2.0    

Young-of-year 1.83 (1)    
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Table 2. Core parameters, rational, basic sampling approach, time frame, and estimated annual cost for the Little Rapids restoration project, 
St. Marys River, MI.  * All costs are estimates for field collection, lab processing, reporting, and indirect costs; estimates are under revision 
with the Little Rapids Monitoring Team as of January 2014.   

Parameter Question(s) Addressed Rationale or Predicted Outcomes Methods Sampling Time Annual Cost* Responsible 
Party 

Spawning of 
native fishes 

Will the abundance and 
diversity of larval fishes 

increase following 
restoration? 

Restoring the rapids should 
increase use of the area for 
spawning by native species 

(e.g., lake sturgeon, lake 
whitefish, walleye), resulting 

in increased larval fish 
abundance and diversity 

Use larval drift nets 
to collect early life 
stages in restored 

and reference 
locations (larvae and 
juvenile; Murphy and 

Willis 1996). 

Annually; 
Drift nets: 
April-July; 

 
 

$11,310 LSSU 

Fish abundance 
& diversity 

Will the restored area 
result in increased 

diversity of juvenile and 
adult fishes? 

Increased habitat diversity is 
expected to support a more 
diverse fish community. We 

do not expect overall 
abundance to increase, but we 
expect increased diversity and 
shifts in relative abundance to 

more riverine species. 

Use fyke nets and 
seines to collect 

juveniles and adults 
 
 

 Use electrofishing to 
record species catch 

rate and presence 
(Flotemersch et al. 

2006) 
 

Annually; July-
October 

 
 
 

Annually; two 
times (early 
summer and 
late summer) 

Fyke nets and 
seines: 

$19,400 
 
 
 
 

Electrofishing: 
$13,500 

 

 
LSSU 

 
 
 
 
 

MDEQ 
 
 
 

Sea lamprey 
abundance 

Will the abundance of 
sea lamprey 

ammocoetes increase 
following restoration? 

Creation of rapids habitat also 
may increase the amount of 

spawning habitat for sea 
lamprey. 

Use electroshocking 
or granular Bayer 73 
to assess abundance 

of ammocoetes as 
part of annual 

assessment (USFWS 
methods). 

Annual $0 USFWS 
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Parameter Question(s) Addressed Rationale or Predicted Outcomes Methods Sampling Time Annual Cost* Responsible 
Party 

Channel 
morphology and 

substrate 

How does restored flow 
change channel depths 

and substrate 
composition? 

Modeled flows from URS suggest 
increased velocities through the 

causeway which likely will 
increase scouring upriver and 
downriver in the immediate 

vicinity of the causeway 

GPS-linked bathymetric 
surveys across 

established transects; 
map substrate size 

using ponar and core 
samplers; establish 

photography stations at 
each transect 

Annually $13,000 MDEQ 

Velocity 
Did the restored area 
create additional high 

flow habitats? 

Based on modeled flows from 
URS, high flow (>0.8 fps) should 
increase upriver and downriver 

by 18%. 

Acoustic Doppler 
Current Profiler (ADCP) 

surveys across 
standardized transects 

Annually; (high 
and low water) $15,000 USGS 

Benthos – 
abundance & 

diversity 

Will the restored area 
result in increased 

abundance and diversity 
of macroinvertebrates? 

Rapids habitat possesses the 
highest diversity of 

macroinvertebrates in the St. 
Marys and therefore we expect 

diversity and abundance to 
increase as the area shifts to 

faster flowing habitat 

Collect and identify 
benthic samples using 

semi-quantitative 
survey methods 

targeting multiple 
habitats across 

established transects; 
reference location also 
sampled (Flotemersch 

et al. 2006) 

Annually; July-
Aug $10,064 LSSU 

Water Quality 
(DO, TSS, Temp) 

Has water quality 
changed up or 

downstream of the 
restored area? 

Restoration of flow is expected to 
increase DO and decrease 

temperature; TSS is expected to 
increase only during construction 

Measurements taken at 
transects using multi-
probe meter and grab 
waters samples for TSS 

Biweekly during 
summer $2440 LSSU 
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Parameter Question(s) Addressed Rationale or Predicted Outcomes Methods Sampling Time Annual Cost* Responsible 
Party 

Macrophytes – 
occurrence & 

wetland 
composition 

Does the project 
Impact biodiversity of 

aquatic plants 
(including rare and 
invasive species? 

Changes in flow regime could 
result in 'movement' of plant 

communities up or down bank 
but is not expected to change 

overall composition; 
construction equipment may 

introduce invasive species 

Mapping dominant 
taxa and invasive 

species along 
shoreline 

Annually, 
summer $3995 LSSU 

Human 
dimensions – 

recreational use 
& value 

Does the LRR result in 
increased recreational 
opportunities?  Does 
the restoration alter 

the perception people 
have of the aesthetics 

in the area? 

An increase in angler use is 
expected due to available 

access.  Reconnection of flow 
is expected to increase paddle 

sport opportunities.  This 
project may enhance the 

perception of this area as an 
attractive place 

Mail surveys of local 
residents  

One time pre- 
and post-

restoration 
$8,000 LSSU 
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