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Fish Movement Study Plan in support of FishPass 

Background:  The Selective Bi-directional Fish Passage project (FishPass) will provide up- and down-

stream passage of desirable fishes while simultaneously blocking and/or removing undesirable fishes on 

the Boardman (Ottaway) River in Traverse City, Michigan.  To achieve this mission, FishPass has three 

overarching objectives: (1) develop and implement selective bi-directional fish guidance, sorting, and 

passage techniques and technologies; (2) determine protocols for implementing selective passage 

solutions within the Boardman River and throughout the Great Lakes Basin; and (3) set solutions in a 

global context so the approach can be exported. 

FishPass will be implemented as real-scale adaptive management in that assessment data will be collected 

pre-, during- and post-construction to allow for adaptive operation of the facility. One of the primary 

assessments seeks to understand species-specific space use (i.e., timing, hydraulic influences, species 

overlap, etc.) and connectivity to the Grand Traverse Bay and Lake Michigan proper. Movement and 

habitat use data will not only inform the experimental design and operation of FishPass, but will provide 

scientists data to engage in behavioral manipulation of species moving through the system and will 

inform potential interactions among species.  

Objectives: The objectives of the fish movement study are to determine:  

1. longitudinal space use and cross-channel distribution of individual fish downstream of Union 

Street Dam;  

2. the rate individuals enter the future project site (i.e., pass upstream the S. Union St. bridge) and 

cross sectional location utilized to enter;  

3. the rate that individuals encounter the existing fishway at the Union Street Dam;  

4. if site approach rates, spatial distributions, and dam encounter and passage differ among species, 

life stage, season, or are influenced by recreational boating, fishing, or environmental conditions;  

5. the influence of Kid’s creek on entrance and approach of the future FishPass site; 

6. migration phenology and environmental triggers for stream entry and exit of migratory fishes into 

the Boardman River; and 

7. spatial and temporal connectivity between the Boardman River, Grand Traverse Bay, and Lake 

Michigan. 

Fish Movement Study Plan Summary: A fish movement study plan has been created to assess if and how 

fish movement and space use change in response to selective fish passage.  A baseline fish movement 

monitoring program (current phase of movement study) will eventually help distinguish the relative 

effectiveness each selective fish passage treatment and identify ways to increase efficacy post-FishPass 

construction.  The plan focuses on monitoring movement of five species (i.e., white sucker, rainbow trout, 

smallmouth bass, walleye, and common carp) representing the typical assemblage of large-bodied fishes 

up- and down-stream of the current Union Street Dam and invasive sea lamprey using a combination of 

RFID (radio-frequency identification) passive integrated transponder (PIT) and radio telemetry gear, with 

an acoustic telemetry component to be added in 2019 or 2020.   

In general terms, telemetry is an automated communications process by which data are collected at 

remote or inaccessible points and transmitted to receiving equipment. In the context of this study, the data 

would be fish locations within the river which are collected by either a PIT or radio telemetry receivers. 
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When a fish implanted with a PIT tag or radio transmitter moves through an antenna array a unique 

identification code is detected and recorded by the receiver, identifying the individual fish present and 

time of the movement event. Depending upon the arrangement of the antenna array, these systems can 

also provide additional information, such as the direction of movement (e.g. upstream), or the general 

cross-sectional position of movement within the channel. The detection information from these systems 

can then be compiled to produce a timeline of movement events for a given individual fish. These 

detection timelines can be further analyzed to produce the likely track of movement that the fish used 

while ascending the river. Aggregating and summarizing these data across all individuals of each target 

species provides an understanding of the generalized movement patters by species. 

PIT telemetry has been used to automatically identify and track animals and/or objects since the early 

1970’s and is the same technology used to tag and identify domestic pets.  Approximately 400 fish 

collected during quarterly Michigan Department of Natural Resources (MIDNR) and the Grand Traverse 

Band of Chippewa and Ottawa GTB fishing surveys downstream of the Union Street Dam will be 

implanted with a PIT tag. PIT antennas are installed at the entrance of the Union Street Dam fishway and 

at the trap-and-transfer weir (Fig. 1 & 2).  Movement past the fishway is not necessary as the MIDNR 

closed the fishway on August 27, 2018.  

 

 
Figure 1. Locations of radio receivers with aerial directional Yagi and underwater omnidirectional dipole 

radio antennas, and PIT antennas in the existing Union St. Dam fishway and trap-and-transfer facility 

weir. 
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Figure 2.  PIT antenna arrays in the Boardman (Ottaway) River. Left: Union St. Dam fishway and Right: 

trap-and-transfer facility weir. 

Radio telemetry systems can actively track fish movement at coarse scales by implanting fish with tags 

that transmit a unique radio frequency which is monitored by antennas.  A sample of each target species 

(N=10 of each fish in Year 1, 60 total; N=40 in Year 2) will be implanted with a coded radio transmitter.  

To date, 36 fish have been implanted with PIT tags and 13 fish with radio tags during the first sampling 

event on July, 27th 2018. Additional sampling and tagging event will proceed in fall of 2018.  A radio 

receiver with two directional Yagi antennas, which look like old rooftop TV antennae, (one pointed 

upstream, one pointed downstream) is installed at the river mouth (E. Grandview Parkway Bridge) to 

document movement in and out of the river (Fig. 1 & 3). Two radio receivers with an underwater dipole 

antenna array is placed along the river width at the S. Union St. Bridge to document entry into the future 

project area and cross-channel distribution (north vs. south bank; Fig. 1 & 3).  

 
Figure 3.  Radio telemetry antenna arrays in the Boardman (Ottaway) River. Left: mouth of river and 

Right: S Union Street Bridge. 

 The study area (between E. Grandview Parkway and Union Street Dam) will be searched from a small 

boat or shore once every two weeks using a handheld radio receiver and Yagi antenna. Location (long., 
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lat.), signal strength (dB), and bearing (º) of each detection will be recorded and an approximate location 

of each fish detected during each survey will be estimated. During Phase 2 (fall 2018 – spring 2020) 

Kid’s creek will also be monitored by manual tracking to understand future need to include this within the 

study area. Movement data will be compiled with daily measurements of streamflow (ft3/s), water level 

(ft, above dam, below dam, and at river mouth), and water quality.  Water velocity profiles at each 

monitoring site will also be characterized (across a range of river discharges) using an Acoustic Doppler 

Current Profiler (ADCP).  A camera installed near the Union Street Bridge will collect images of 

recreational boating and fishing activity at the Union Street Dam to evaluate potential angler effects on 

fish movement (No individual anglers will be identified in this study). 

Incidental capture of tagged fish:  

If anglers capture a tagged fish they’re encouraged to (1) release it immediately or (2) if harvested to 

please contact the Great Lakes Fisheries commission at (734) 669 – 3020 or RSWANSON@GLFC.ORG  

Fish implanted with radio transmitters are easily identified by the presence of an external transmitter 

antenna protruding from the underside of the fish (Fig. 4) Fish implanted with PIT tags will not be readily 

identifiable by the public, unless harvested, as the tag is implanted inside the body cavity. PIT tags are 

small (23 mm) glass cylinders (Fig. 4) and may be observed when cleaning harvested fish.  

 

Figure 4.  Image of PIT tag (1), radio transmitters (2) and an illustration on the location in which they are 

found on tagged fish.   
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