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Executive Summary

In 1926, the Sturgeon HsiGenerating Statiowas constructed along the Seine River to create
hydroelectric poweand this facility is currentlpperate by H20 Power One of the major threats to

lake sturgeon is the impact péaking hydroelectric developmeimts the water levels during the spring
spawning season. The purpose of the Seine River Temperature Projeetjisdefime the spring spawn

for Seine Rivertsirgeon through surrogate environmental indicators and note any effects of peaking on
spawning.In addition, a goal of the project was to determine ifitlceeases in water levels at the Seine
River First Nation community are due solely to the flow fithie Seine River, or if the dam at the outlet

of Rainy Lake affects the water levels resulting in the Seine River functioning as a reservoir.

Between 2011 and 2015, Seine River First Nation community technicians studied the spawning timing of
lake sturgeomt two important spawning siteés Seine River below the Sturgeon Falls danhelp

determine the environmental indicators (terapere, photoperiod, flows) for lake sturgeon spawning. In
addition, work was done with Seine River First Nation Elders aowledge holders in the fall of 2012

to identify Traditional Ecological Knowleddd EK) indicators for lake sturgeon spawgiin Seine

River. This TEK study resulted field observations of poplar leaf size and tiger sovatlhil butterflies

during the spng of 2013, 2014, and 2016 determine the relationship between these environmental
indicators and the lake sturgeon spawning timing. Adult and juvenile lake sturgeon netting and tagging
was conducted in partnership with Ontario Ministry of NaturalbbReses and Nortsouth Consultants.

The project results indicate that water temperature, photoperiod, and observations of tiger swallowtails
are three environmental indicators of lake sturgeon spawning on the Seine River. The lake sturgeon
spawninppoccurred as soon as the water temperature rea
when the photoperiod was between 15 hours, 49 minutes and 15 hours, 52.mingeeswallowtails

were first observe@ach season approximately at the timéhef lake sturgeon spawn and more than

four days from the peak spawning activity on SelRieer. The peaking water levels/flows from the
Sturgeon Falls dam did have the potential to negatively impact upon the spawning success of lake
sturgeon in the Seé River in 2011 and 201#hich wasonehalf of the spawning seasons where data

was available (no data for 2013). The results of the juvenile and adult lake sturgeon netting/tagging data
from 2011 to 2015 provides strong evidence that the Seine Riveidgsoimportant spawning and
rearing habitafor lake sturgeon buaippeas is only used byadult lake sturgeon for spring spawning

Water level data collected during this project provides evidence that the dam at the outlet of Rainy Lake
does affect the ater levels in Seine River, and thia¢ tSeine River from its outlet to Rainy Lake at Kettle
Pointupstream to the Higtay 11 bridge does function as part of the Rainy Liaegvoir, particularly

during years of high levels dRainy Lake.
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1.0 INTRODUCTION

1.1 Project Area
In 1926, the Sturgeon Falls Generating Station (also known as the Crilly Falls Dam) was constructed along
the Seine River to create hydroelectric power. The 7 Megawatt facility is currently owned by H20
Power. The height of this dam (apgimately 20 m from the tailrace to the headpond) created a barrier
to upstream fish passage. This is the first barrier to fish along the Seine River, located approximately 45
km upstream from Rainy Lake (Figure 1). This project is focussing on thieoanethe Sturgeon Falls
dam downstream to the outlet of the Seine River at Rainy Lakés lower section of the Seine River has
a total surface area of 3,630 ha, and is comprised of distinct river stretches (213 ha) and five unsurveyed
coolwater lakesincluding Partridge Crop (144 ha), Wild Potato (950 ha), Shoal (1,538 ha), Grassy (323
ha) and Little Grassy Lake (462 ha). Tributaries that flow into the river along its length include Bad
Vermilion/Chief Neverwash Creek, Camp River and Stamp Creekimiaxdepth of the entire river
system is 16 m (51 feet), with most of the deep water associated with the main river channel. The lake
sections are generally shallow (less than 4 m (13 feet)), with maximum depths not exceeding 9 m (30
feet) (McLeod, D.T.9P9).
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1.2 Project Rationale
With the listing of the northwestern Ontario laketurgeon population as threatened by the province of
Ontario, protection of the habitat for this species has become a priority for resource managers, power
corporations, water management boards, and First Nations. One of the major threats to lake stiggeo
the impact of peaking hydroelectric facilities on the water levels during the spring spawning season. The
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purpose of the Seine River Temperature Project isslp define the spring spawn for Seine River
sturgeon through surrogate environmental indiors and note any effects of peaking on spawning. Of
particular interest is how these indicators and effeakate to other peaking hydroelectric facilities,
particularly those in the tranboundary waters.If the water downstream of the dam fluctuates
dramatically during the gestation period and results in stranded eggs or the drying out of the spawning
area, the success of the spawn will be dramatically redutésing environmental indicators to define

the spawning season as opposed to-set calendr periods is felt to be important to ensure that the
efforts made to protect this species provide the maximum benefit while not adversely impacting upon
the electricity needs in the area during periods when lake sturgeon spawning habitat is not being
utilized.
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thesis byWells Eugene Adams Jr. in 2004, it was determineddhétovement of lake sturgeon

between the Seine River and the South Arm of Rainy Ibaleates the likelihood of one integrated

population on the east end of the South Arm. The lack dbcations in the Seine River during the

months of September and October may have been due to lake sturgeon moving into deeper water areas
oftheSeineR&NJ | yR 2dzi 2F GKS NIry3aS 2F G4StSYSGNER 3ASK NI 2
(Adams, Jr. W.E. 2004). During work conducted from 1993 to 1995 by Ontario Ministry of Natural

Resources, 48 lake sturgeon were captured and tagged, with only 3 reesjatod no observation of

lake sturgeon spawning activities (McLeod, D.T. 1999edt deal of knowledge of the Seine River lake

sturgeon population is held by Seine River First Nation (SRFN) community members and Elders. The

design of this project, qaported by the International Joint Commission (1JC) is intended to provide a
cooperative atmosphere between SRFN knowledge holders, OMNRF field staff, and the owner of the
hydroelectric development at Sturgeon Falls on Seine River (H20 Power) to hedptheiltraditional

ecological knowledge (TEK) held within the community to better understand this fish population. TEK in

the community has indicated that lake sturgeon continued to spawn immediately downstream of the

Sturgeon Falls dam.

1.3 Research Qestions
The project design was intended to answer a number of research questions. The research questions
were developed to meet the needs and answer questions of all those involved in the project. Following
is a list of research questions that are hogede answered through the design and implementation of
the project:

1. What are the environmental indicators (water temperature, flow rate, photoperiod) that trigger
lake sturgeon spawning on the Seine River below the Sturgeon Falls dam?

2. What are the correlting TEK environmental indicators for lake sturgeon spawning and do these
correlate to the environmental indicators provided using western science data collection
methods?

3. What are the potential impacts of current flow regimes at the Sturgeon Falls ddaken
sturgeon spawning success? How can the understanding of these impacts be related to other
peaking hydroelectric facilities, particularly those in the trsindary waters?



4. Can the environmental and TEK indicators for lake sturgeon spawning bedajoptither
peaking hydroelectric facilities in the area?

5. What is the habitat utilization of adult lake sturgeon in the Seine River (i.e. are the adult fish
remaining in the Seine River ye@und, or are they using the river only during the spring
spawnirg season)?

6. Are the increases in water levels at the Seine River First Nation community due solely to the
flow from the Seine River, or does the dam at the outlet of Rainy Lake affect the water levels
resulting in the Seine River functioning as a reservoir?

These research questions were designed to respond to the needs of all of those involved in the project.
These six questions will provide the basis for the discussion section of this report.

2.0 METHODOLOGY
2.1 Spawning Confirmation Using Egg Mats
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, Figure Sine River technician checks for

st urgeon eggs

Figure ; Egg mat ready for deployment st

As shown in figures 2 and 3, egg mats were used to help determine spawning timing of lake sturgeon in
the Seine River. During the 2012 to 20iEkdfseasons, the placement of egg mats focussed on potential
spawning habitat immediately downstream of the Sturgeon Falls dam anéf@rthe Highway 11

bridge. The areas where egg mats were placed varied during different field seasons due to flgctuatin
water levels and dangerous flows (Figurandl 5.

Figure 4¢ Eggs matset below danduring 2015 field seasonFigure 5 Egg mats set below bridge during 2014 field season



For the egg mats, 39 cm X 19 cm X 9 cm blocks were used. Each block was wrapped with a 90 cm X 30
cm piece of blue furnace filteand then secured using a bungee cord. Each egg mat was then attached
to a yellow float for deployment from the boat.

All egg mats were checked for presence of lake sturgeon eggs once daily during week days throughout
the field season and once daily on weekends during potential peak spawning timing. The egg mats were
removed from the water, investigated for presence gfis using a focussed visual inspection, and then
placed back into the water on the identified high potential spawning areas.

2.2 Underwater Camera Videography
Underwater video was recorded using the Aqua Vu House View system, with a Sony colour cathera, a
the Aqua Vu Mini Video Recorder DVR. The camera was mounted to a cement blockinsingdod
material and cable clamps (Figure 6). The camera/cement block was then place in the water near the
spawning habitat to observe the presence of fish indhea. Once the camera was settled into a
location that allowed for acceptable visibility and stability, the camera cable was run overland to a large
plastic container, which housed 42It RV deegycle batteries and DVR. The camera cable was then
hookedup to the DVR and then, following confirmation that the video was providing a quality picture,
the recording on to a 32 GB SD card began. The plastic container was then closed and then locked to a
tree using a twemetre length of chain ashtwo padlocks.There were one to two cameras placed near
identified spawning areas below the dam dmelow the bridgeduring each field season from 2012 to
2015

Figure 6 Underwater camera rig

Figure 7¢ Viewing underwater videos

The camerasvere checked daily, with a change of batteries and exchanging of the SD card conducted.
The underwater video was then observed using an additional DVR and a television. The underwater
footage was observed at a fast forward speed of eight times theti@al speed, with slower speeds
(reattime or two times) used for viewing and documenting any fish obse(veglire 7.

2.3  Larval Drift Nets
During the 2012 to 201feld seasos, larval drift nets weresetbelowthe dam and below the bridge
downstreamof identifiedspawning areafor lake sturgeon (Figus8 and9).
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Figure9 ¢ Larval drift net location below dam

" Figure & Checking larval dri below bridge

The larval drift netwere tied to boulders close to the shoreline king anchorsising approximately 5 m
of bluemulti-braided polypropylene rope. The drift nets were set in water approximately 50 cm of
water depth so that the top of the drift nets were just above the water when geift nets were
checked once dailby removing the detachable collection bucket and then sorting through the debris
collected with tweezers to identify the presence of larval lake sturd€egure 10 and )1 The
detachable collection bucket was then reattached to the drift net and gatrafor approximately 24
hours.

Figure 10; Technicians sort through drift net catch Figure 11¢ Larval sturgeon mixed in with invertebrates

In order to determine the applicability for Seine River of the calculations used by Mike FridBANR

in Thunder Bay (Mike Friday, personal communication, email, January 16, 2013), the sdnodatogty

was applied to the 2012 to 201arval driftdatato determine the calculated spawning timiagd its
relationship to the actual spawning timing whexeailable This method uses the first larvae captured

to indicate the start of the drift. Using the date of the first larvae captured the cumulative thermal

(water temperature) units are used to determine when the spawning occurred. The data Mike Frida

has collected indicate that the difference in time between the larval drift and spawn is 150 cumulative
thermal units (CTU). The daily CTU value is determined by taking the mean daily water temperature and
subtracting 5.8C. This will provide a thermahit for the day. Once the sum of all of the daily CTU

values reach 150, that is the approximate date of spawning.

2.4  Traditional Ecological Indicators
In the fall of 2012, Kenora Resource Consultants worked with the Elders of Seine River FirgbNation
identify traditional ecological indicators of lake sturgeon spawning. The common ecological indicators
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