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EXECUTIVE SUMMARY  
December 2, 2015 

EXECUTIVE SUMMARY 

As part of commitments made during the environmental assessment process for the Labrador-
Island Transmission Link Project (the Project), Nalcor Energy (Nalcor) has retained Stassinu 
Stantec Limited Partnership (Stassinu Stantec) to implement an Environmental Effects Monitoring 
Program (EEMP) for the Newfoundland population of American marten (Martes americana 
arata), a species listed as threatened under both federal and provincial legislation. This report 
summarizes efforts from 2015 and represents the second year of a three year commitment to 
monitor the presence and distribution of American marten in the vicinity of the transmission line 
Right-of-way (ROW) near Main River, on the Northern Peninsula of Newfoundland. 

The objectives of the 2015 field program were to assess the presence and distribution of marten 
in core habitat areas that overlap the proposed ROW, and to determine the density and access 
points for Off Highway Vehicle (OHV) use along the ROW. Between March 21, 2015 and April 16, 
2015, seventeen hair snag traps were established to collect marten hair samples for genetic 
analysis and a series of ground and aerial surveys were completed to document marten tracks 
and OHV use of the ROW. 

Hair snag trapping efforts were successful, with hairs obtained from 94% of traps on April 1, 88% of 
traps on April 9, and 100% of traps on April 16. Forty-eight hair samples were submitted for 
genetic analysis and screened to identify individuals and to determine sex. Complete genotypes 
were obtained from 33 samples, from which 21 individuals were identified and sex of 19 
individuals confirmed (nine female and ten male). Six of the individuals had been previously 
identified in 2014, bringing the combined (2014 and 2015) total number of individual marten 
identified to 33. At least five different individual marten are using multiple (i.e., >1) trap sites in a 
given year, and are crossing the proposed ROW. The six individuals identified in both 2014 and 
2015 used the same trap sites each year.  

Ground-based winter track surveys were completed on April 10, 2015 to assess whether the ROW 
acts as a barrier to marten movements. Transects positioned roughly parallel and perpendicular 
to the ROW were surveyed near three hair snag trap locations. Marten tracks were observed in 
all three areas and indicate that marten are active in the Study Area and are crossing the ROW. 

Aerial OHV surveys were completed April 10 and 16, 2015 and covered approximately 56.4 km 
and 48.5 km of linear transect, respectively. OHV activity was quantified by determining track 
densities along the proposed ROW in the core area, using snowmobile track density as an index 
of use. The density of OHV tracks within marten critical habitat ranged from 5.35 tracks / km2 on 
April 10 to 12.14 tracks / km2 on April 16, and were higher than densities in the area surveyed 
immediately south (2.91 to 8.54 tracks / km2). Approximately 20 kilometers (linear distance) along 
the ROW had been cleared at the time of the aerial surveys, including approximately 8 km 
within marten critical habitat survey blocks. 
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The combined results of surveys in 2014 and 2015 provide preliminary information on the 
abundance, distribution, and habitat use by Newfoundland marten in the Main River watershed 
in the vicinity of the Project, as well as information on OHV use of the ROW. Results from 2014 and 
2015 will be used in combination with results from future surveys (i.e., 2016) and other 
components of the EEMP to assess marten movement and distribution patterns in relation to 
Project activities. 
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December 2, 2015 

1.0 INTRODUCTION 

Furbearers were identified as a Valued Environmental Component (VEC) in the environmental 
assessment for the Labrador-Island Transmission Link Project (the Project) (Nalcor 2012). One 
furbearer species, the Newfoundland population of American marten (Martes americana 
atrata), is listed as threatened and is protected both federally under the Species at Risk Act 
(COSEWIC 2007) and provincially under the Newfoundland and Labrador Endangered Species 
Act (Government of Newfoundland and Labrador 2004). As part of commitments made during 
the environmental assessment process, Nalcor Energy (Nalcor) retained Stassinu Stantec Limited 
Partnership (Stassinu Stantec) to implement an Environmental Effects Monitoring Program (EEMP) 
for this and other species and VECs. This report summarizes efforts from the second year of a 
three year commitment to monitor American marten presence and distribution in the Project 
area (i.e., transmission line Right-of-way (ROW)) near Main River on the Northern Peninsula of 
Newfoundland.  

1.1 Background 

The Newfoundland population of American marten (marten) was recommended for special 
status a result of a substantial population decline (COSEWIC 2007). Following this designation a 
Recovery Plan was developed by the Newfoundland Marten Recovery Team (2010), which 
identified threats to this insular population including habitat loss and mortality from snaring and 
trapping. Critical habitat (delineated by 8 km2 blocks based on female territory sizes) within core 
areas for this species in Newfoundland was identified from evidence of occurrence and habitat 
quality data (The Newfoundland Marten Recovery Team 2010).  

Newfoundland marten are sensitive to habitat alteration and have a limited and discontinuous 
distribution in Newfoundland. As a result, it was included as a key indicator species for the EIS. 
Habitat alteration and loss during the construction phase was predicted as the greatest 
potential Project effect on furbearers. The Project overlaps critical Newfoundland marten 
habitat identified within the Main River core area. This core area has a protection rating 
(referred to as Group 2 Habitat) which requires development and forest harvesting to be 
managed through the Environmental Protection Act and resource planning process. All land-
based traps, locking snares, and small game snares are legally prohibited under this level of 
protection (The Newfoundland Marten Recovery Team 2010).  
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2.0 STUDY OBJECTIVES  

Based on monitoring requirements and commitments made during the environmental 
assessment, the Furbearer EEMP was designed to assess whether the cleared ROW acts as a 
barrier to Newfoundland marten distribution; to determine the efficacy of watercourse buffer 
zones, brush piles, windrows, and any applied modified vegetation management techniques as 
travel corridors; and to assess snowmobile access provided by the cleared ROW. 

The primary objectives of the marten hair snag program were to collect and monitor potential 
environmental effects during Project construction. Specifically, the objectives of this field 
program were: 

• to determine the presence and distribution of marten in the core habitat areas within the 
proposed ROW; and 

• to determine the density and access points for Off Highway Vehicle (OHV) use along the 
ROW. 

3.0 METHODS  

3.1 Study Area 

The Study Area for this program includes primary marten habitat throughout the Main River 
valley and the transmission line ROW. Stantec Geographic Information System (GIS) personnel 
worked with the Government of Newfoundland and Labrador Wildlife Division (NLWD) personnel 
to produce a map folio of the Main River valley and the Labrador-Island Transmission Link ROW 
indicating primary marten habitat (i.e., core marten habitat blocks) and transects to be 
surveyed for the OHV use during this late winter field program. Centroids from core marten block 
habitat were identified as locations for hair snag trap deployment (Figure 3-1).  
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December 2, 2015 

 

Figure 3-1 Marten Hair Snag Trap Locations, 2015 
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3.2 Study Team 

The Study Team for the American marten hair snag program included Stassinu Stantec personnel 
and pilots from Universal Helicopters Newfoundland Limited Partnership (UHNL) (Table 3.1).   

Table 3.1 Survey Team, Marten EEMP, March 21 – April 16, 2015 

 
Prior to the start of the field component, all personnel reviewed the Health, Safety, Environment 
and Quality (HSEQ) and Project Execution Plan, and the Risk Management Strategy (RMS 1) 
(Stassinu Stantec Limited Partnership 2015). A daily hazard assessment (RMS 2) was completed 
each morning. The required scientific research permit (Permit #: IW2015-03, Appendix A) was 
granted by the Newfoundland and Labrador Wildlife Division prior to the surveys. 

3.3 Hair Snag Trapping 

Seventeen hair snag traps were constructed and deployed in the Main River area in 2014  
(Figure 3-1), using guidelines provided by the NLWD. Additional traps were constructed in 2015 in 
the event that traps had to be replaced due to damage or if they could not be located (e.g., 
due to differences in snow depth between years) (Photo 1). Initial trap visits (and deployment of 
new traps, if necessary) occurred on March 21, 2015. Four sticky pads and bait were placed in 
each trap, as per the NLWD guidelines. Traps were checked (and re-baited) on three occasions 
(approximately once per week) during April 1 – 16, 2015. Snow depth (using a snow probe) and 
other weather conditions (e.g., temperature, wind) were also recorded at trap locations. 

Name 
Position/Role during each Visit 

Organization 
March 21 April 1 April 9 April 10 April 16 

Chris Gosse Pilot     UHNL 

Matt Hoyles  Pilot Pilot Pilot Pilot UHNL 

Tony Parr Field Lead Field Lead   Field Lead Stantec 

Tina Newbury  Field 
Biologist 

Field 
Biologist 

Field 
Biologist  Stantec 

Stacey Camus Field 
Biologist  Field Lead Field Lead  Stantec 

Karen 
Rashleigh     Field 

Biologist Stantec 

Notes: 
UHNL – Universal Helicopters Newfoundland Limited Partnership 
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Photo 1 Marten Hair Snag Trap Deployed at Site 14663 in 2015 

3.4 Laboratory DNA Analysis 

Hair samples were delivered to the Genomics and Proteomics (GaP) Facility of the CREAIT 
Network at Memorial University of Newfoundland for genetic analyses. Detailed methods are 
provided in Appendix C and are summarized below:  

• DNA was extracted from approximately 20 roots (one sticky pad per envelope submitted). 
• DNA from hair samples were screened using standard operating protocols developed in the 

GaP Facility. Alleles were called independently by two readers. 
• Sex determination of samples was carried out by amplifying an intron within the zinc-finger 

gene that is present on both sex chromosomes, using standard operating protocols 
developed in the GaP Facility. Agarose gels were read independently by two readers. 
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• Complete genotypes were run through GENECAP version 1.3, a Microsoft Excel macro that 
compares each individual multi-locus genotype with all other genotypes within the data set 
to locate matching genotypes (Wilberg and Dreher 2004) and thus identifies individuals 
within a set of samples.  

DNA results were used to determine whether or not more than one marten visited a trap site, as 
well as assess use of multiple trap sites by an individual.  

3.5 Ground-based Track Survey 

Ground-based winter track surveys were completed to assess whether the ROW acts as a barrier 
to marten movements. A series of 1-km long transects (approximate distance) along the ROW 
were identified using GIS, in advance of survey efforts. The conceptual layout of transects was 
designed to target forested habitats parallel to the ROW in critical Newfoundland marten 
habitat, as well as perpendicular to the ROW, where active hair snags had been established 
(Figure 3-2). Transects were provided to field leads to guide navigation in the field, although 
terrain, snow conditions, and suitable helicopter landing areas influenced the final transect 
layout and length.  

 

Figure 3-2 Conceptual Layout of Transects for Winter Track Surveys  
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3.6 OHV Survey 

OHV activity was quantified by determining track densities along the proposed ROW in the core 
area, using snowmobile track density as an index of use. A transect identified along the ROW 
previously in 2014 was surveyed again in 2015 during aerial surveys on April 10 and April 16. All 
snowmobile tracks were recorded with locational data, and flight track files and digital photos 
stored for future reference.  

Track density was calculated using the following formula:  

track density = 
# tracks observed

transect length x field of view (400 m) 

4.0 RESULTS  

4.1 Survey Effort, Trap Success and Conditions  

Teams were deployed on five days during the period from March 21, 2015 – April 16, 2015 (Table 
4.1). The first deployment on March 21 was to install the hair snag traps; subsequent visits (n=3) 
were to check and re-bait traps (Table 4.1). Aerial OHV surveys were completed on April 10 and 
April 16, concurrent with either winter track surveys or checking of traps (Table 4.1). Weather and 
snow conditions during surveys were suitable for observing marten tracks near the trap sites while 
checking traps and for documentation of OHV tracks from the helicopter (Table 4.1).  

Table 4.1 2015 Survey Effort, Trap Success and Conditions 

Date Activities Trap success Conditions 

March 21 
Established sampling 
locations and set hair 
snag traps 

17 traps activated 
Winds <5 km/h, temperatures ranged 
between -11°C and 1°C during trap 
deployment; last snowfall on March 20 

April 1 Checked and re-baited 
traps 

16 traps positive for 
Marten 

100% cloud cover, SW winds and 
approximately -2°C, fresh snowfall 
overnight 

April 9 Checked and re-baited 
traps 

15 traps positive for 
Marten 

0% cloud cover, light W winds and 
approximately -8°C 

April 10 
Aerial OHV survey; 
Ground-based track 
surveys 

n/a 0% cloud cover, approximately -11°C 

April 16 Checked traps; Aerial 
OHV survey 

17 traps positive for 
Marten 

50% cloud cover, winds up to 30 km/h, 
approximately -4°C 

Notes:  
OHV – Off Highway Vehicle 
n/a – not applicable 
Trap locations are provided in Table B-1, Appendix B. 
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Hair snag trapping efforts were successful, with hairs obtained from 94% of traps on April 1, 88% of 
traps on April 9, and 100% of traps on April 16. All hair samples were labeled in the field, 
according to date and location, and stored in envelopes until sent for laboratory analysis. 

4.2 Ground-based Track Surveys 

Ground-based track surveys occurred on one day only (April 10, 2015) and included following 
marten tracks identified in the vicinity of a trap site, as well as general track surveys 
approximately parallel and perpendicular to the ROW. Surveys were completed near traps 
14662 (Figure 4-1), 14900 (Figure 4-2) and 15374/15375 (Figure 4-3). As expected, marten tracks 
were observed at all three locations, in addition to evidence of moose (Alces alces), caribou 
(Rangifer tarandus), snowshoe hare (Lepus americanus), red squirrel (Tamiasciurus hudsonicus), 
and avifauna. Marten tracks were followed on three occasions, with tracks either eventually 
leading to a subnivean access point, or becoming undetectable (refer to Table B-3 in 
Appendix B). 
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Figure 4-1 Ground-based Track Survey Results – Trap 14662 
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Figure 4-2 Ground-based Track Survey Results – Trap 14900 
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Figure 4-3 Ground-based Track Survey Results – Traps 15374 and 15375 
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4.3 Aerial OHV Track Surveys 

Approximately 56.4 km of linear transect was surveyed via helicopter on April 10, 2015 and 48.5 
km on April 16, 2015. OHV tracks were recorded at 18 locations along the ROW on April 10 and 
28 locations on April 16 (Table 4.2). The density of OHV tracks within the survey area ranged from 
2.91 to 5.35 tracks / km2 on April 10 and from 8.54 to 12.14 tracks / km2 on April 16 (Figures 4-4 
and 4-5). On both days, the overall highest densities of tracks were within the marten critical 
habitat survey blocks compared to the area surveyed immediately south (Figures 4-4 and 4-5). 
Approximately 20 linear kilometers along the ROW was already cleared at the time of the aerial 
surveys, including approximately 8 km within marten critical habitat survey blocks.  

Table 4.2 2015 OHV Survey Results 

Survey 
Date 

Approximate 
Linear 

Distance (km) 
Surveyed 

# of Track Observations 

Total Records 

Total Number of 
Tracks (used for 

density 
calculation)1 

<5 tracks in 
an area 

5-10 tracks in 
an area 

>10 tracks in 
an area 

April 10 56.4 2 4 12 18 147 

April 16 48.5 6 6 16 28 206 

Total 104.9 8 10 28 46 353 
Notes: 
1 –OHV tracks observed during aerial surveys were recorded as a range (i.e., 5-10) or as >10 when the number of tracks 
observed was >5 tracks. The number of tracks used to calculate density when the actual number was not available 
was based following: 5 for the 5-10 range and 10 for data recorded as >10 tracks.  
Refer to Table B-4 of Appendix B for detailed results. 

 

 12 File No:  121413500 

CIMFP Exhibit P-00271 - Appendix O - 29 Page 17



NALCOR ENERGY LOWER CHURCHILL PROJECT, ENVIRONMENTAL EFFECTS MONITORING PROGRAM –NEWFOUNDLAND MARTEN 

RESULTS  
December 2, 2015 

 

Figure 4-4  OHV Survey Results – April 10, 2015 
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Figure 4-5  OHV Survey Results – April 16, 2015
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4.4 Laboratory Results 

Forty-eight envelopes containing hair samples were submitted for genetic analysis in 2015; one 
sticky pad per envelope processed. All 48 samples were screened to identify individuals and to 
determine sex, however only 33 had complete datasets (or genotypes). Of the 33 complete 
genotypes, 21 individuals were identified and the sex of 19 individuals confirmed (nine female 
and ten male; two were unconfirmed). Six of the individuals had been previously identified in 
2014, bringing the combined (2014 and 2015) total number of individual marten identified to 33. 

Table 4.3 Newfoundland Marten Identified from the 2015 Survey 

Individual 
ID Sex 

Traps Visited 
Total # Traps 

Visited 

Previously 
identified in 
2014 (traps 

visited) 
April 1, 2015 April 9, 2015 April 16, 2015 

A Male 16561   1 No 

B Female 15847   1 No 

C Female 16086 16085  2 Yes (16085) 

D Female 15848   1 No 

E Female 
14662 
14663 

 14663 or 
146621 2 No 

F Male 14900   1 No 

G Female 15138 15138  1 No 

H Male 15375   1 Yes (15374 & 
15375) 

I Female 15374   1 No 

J Female 15612  15612 1 Yes (15612) 

K Female 15610   1 No 

L Male 16085 15847 
16085 
15847 
16086 

3 Yes (16085 & 
16086) 

M Female  16561 16561 1 Yes (16561) 

N Unknown  15848  1 No 

O Male  14900 15138 2 No 

P Male   14900 1 No 

Q Male   15373 1 No 

R Male   15848 1 Yes (15848) 

S Male   
15375 
15374 

2 No 

T Unknown   15611 1 No 
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Individual 
ID Sex 

Traps Visited 
Total # Traps 

Visited 

Previously 
identified in 
2014 (traps 

visited) 
April 1, 2015 April 9, 2015 April 16, 2015 

U Male   16323 1 No 

Notes: 
1 - Due to an error when recording the trap location on the envelope, the trap site cannot be confirmed. 
Trap locations are shown in Figure 3-1. 

 

4.5 Marten Activity and Movements 

Results indicate that at least five different individual marten are using multiple (i.e., >1) trap sites 
in a given year, and are crossing the proposed ROW (Figure 4-6). Two of these individuals used 
the same trap sites in 2015 and 2014 (individuals C and L in Table 4.3). Similarly, the remaining 
four individuals that were identified in both 2014 and 2015 also use the same trap site (individuals 
H, J, M and R in Table 4.3).  
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Figure 4-6  Marten Activity in the Study Area, April 1-16, 2015
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5.0 SUMMARY 

Newfoundland marten presence in the Study Area was confirmed through the observation of 
tracks and collected hair samples. This species was expected in the Main River area based on 
the results of previous studies (Gosse and Hearn 2005), available habitat, and proximity to core 
and critical habitat ranges identified by NLWD.  

The combined results of surveys in 2014 and 2015 provide preliminary information on the 
abundance, distribution, and habitat use by Newfoundland marten in the Main River watershed 
in the vicinity of the Project. DNA results to date (i.e., 2014 and 2015 combined) have identified a 
total of 33 individual marten in the Study Area.  

Results from the field surveys indicate that marten are active in the Study Area and are crossing 
the ROW. Two individuals [one male (individual ID “L”) and one female (individual ID “C”)] 
appear to have crossed the ROW in the area that had been cleared. These individuals were 
also documented in 2014 (i.e., prior to clearing), using the same area. 

Results from 2014 and 2015 will be used in combination with results from future surveys (i.e., 2016) 
and other components of the EEMP to assess Newfoundland marten movement and distribution 
patterns in relation to Project activities.  

6.0 PLANS FOR 2016 

In 2016, the Study Team will re-sample the same 17 hair snags traps used in previous years, as well 
as complete six winter track surveys, following the 2014 and 2015 protocols.  An OHV survey will 
also be completed to provide an index of activity along the ROW. As 2016 will be the final year 
of sampling, a final report will be issued compiling the results from all three years, and an 
assessment as per stated objectives (refer to Section 2.0).  
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NALCOR ENERGY LOWER CHURCHILL PROJECT, ENVIRONMENTAL EFFECTS MONITORING 
PROGRAM –NEWFOUNDLAND MARTEN 

Table B.1  Trap Locations and Habitat Description 

Site 
UTM Location (Zone 21U) 

Altitude 
Habitat Description 

(Canopy Cover) Easting Northing 

14663 471232 5524318 462 balsam fir dominant 

14662 471260 5526750 496 balsam fir dominant 

14990 473762 5524240 465 balsam fir dominant 

15183 476253 5524239 509 balsam fir dominant 

15376 478801 5516852 467 balsam fir and black spruce mixedwood 

15375 478774 5519135 519 balsam fir and black spruce mixedwood 

15374 478516 5521419 410 balsam fir and black spruce mixedwood 

15373 478918 5524302 519 balsam fir and black spruce mixedwood 

15612 481501 5513771 484 balsam fir and black spruce mixedwood 

15611 481303 5516766 487 balsam fir dominant 

15610 481750 5519165 509 balsam fir dominant 

15848 483772 5511686 338 black spruce (75%) dominant with some balsam fir (25%) 

16086 484411 5514204 407 balsam fir and black spruce mixedwood 

15847 486348 5511636 361 balsam fir (75%) dominant with some black spruce (25%) 

16085 486295 5514599 414 balsam fir and black spruce mixedwood 

16323 488748 5511972 318 black spruce (75%) dominant with some balsam fir (25%) 

16561 491064 5511617 318 balsam fir and black spruce mixedwood 
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NALCOR ENERGY LOWER CHURCHILL PROJECT, ENVIRONMENTAL EFFECTS MONITORING 
PROGRAM –NEWFOUNDLAND MARTEN 

Table B.2 2015 Hair Snag Results 

Site 

March 21 April 1 April 9 April 16 

Snow 
Depth 
(cm) 

Snow 
Depth 
(cm) 

Hair 
Sample 

Obtained? 

Snow 
Depth 
(cm) 

Hair 
Sample 

Obtained? 

Snow 
Depth 
(cm) 

Hair 
Sample 

Obtained? 

14663 220 213 Yes >300 Yes 113 Yes 

14662 205 210 Yes 240 Yes 173 Yes 

14900 310 >230 Yes 207 Yes 198 Yes 

15138 320 >230 Yes - Yes 241 Yes 

15376 305 >230 Yes 227 Yes >248 Yes 

15375 310 >230 Yes - Yes >238 Yes 

15374 310 210 Yes >240 Yes 212 Yes 

15373 300 206 Yes 205 Yes 203 Yes 

15612 300 >230 Yes - Yes 247 Yes 

15611 220 218 Yes - Yes 208 Yes 

15610 245 230 Yes - Yes 226 Yes 

15848 185 184 Yes - Yes 198 Yes 

16086 215 195 Yes - No 182 Yes 

15847 200 197 Yes - Yes 168 Yes 

16085 275 210 Yes - Yes 190 Yes 

16323 250 176 No - No 170 Yes 

16561 180 205 Yes - Yes 174 Yes 

Total Hair 
Samples 

  16  15  17 

Notes: 
Snow depths were approximated using a snow probe  
“-“ indicates snow depth was not recorded 
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Table B.3  2015 Ground-based Track Survey Results 

Transect 
# Trap Location Start 

Time 
End 
Time 

Distance 
(km) 

Orientation to 
TL ROW Observations Comments 

1 14662 1020 1050 1.3 Perpendicular 

Marten track 
(followed); 

Moose tracks 
and scat; pair 

of Pine 
Grosbeak 

 

2 14622 1105 1127 0.9 Parallel 

Old moose 
tracks and bed; 

caribou scat 
and bed; 

ptarmigan 
snow roost and 

tracks 

Snow 
depth >240 

cm 

3 14900 1155 1206 

3.9 

Perpendicular 
Marten 

observed at the 
hair snag trap 

 

4 14900 1207 1242 Parallel 

Marten track; 
one 

unidentified 
track (canid?) 

Snow 
depth 250 

cm; 
portions 
through 
strip cut 

5 15375 1308 1334 1.3 Parallel Marten track; 
weasel tracks  

6 15374 1343 1411 1.6 Perpendicular 

Squirrel tracks, 
marten tracks 

(eventually 
went to 

subnivean 
access point); 

Snowshoe hare 
track 

Snow 
depth >250 

cm 

n/a 15374 1411 1421  
n/a – following 
along marten 

track 

Marten track 
(followed), that 

led to 
subnivean 

access point 

 

Notes: 
n/a – not applicable 
TL ROW – Transmission Line Right-of-way  
Distance surveyed (km) and snow depth are approximate. 
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Table B. 4 2015 OHV Survey Results  

Date GPS 
Waypoint 

UTM Location (Zone 21U) 
# Tracks Comments 

Easting  Northing 

10 April 472 432882 5474477 5-10 Moose tracks in area 

10 April 474 432882 5474477 4  

10 April 475 432882 5474477 >10 6 snowmobiles in area 

10 April 476 496350 5494755 >10  

10 April 477 495505 5497596 n/a Start of TL ROW area 
cleared 

10 April 478 495161 5498741 >10 

Snowmobile traveling 
down TL ROW; 

Snowshoe hare tracks in 
area 

10 April 479 486819 5512527 >10 
Snowmobile route 

intersection (road crossing 
TL ROW) 

10 April 480 485460 5512853 >10 
Snowmobile route 

intersection (road crossing 
TL ROW) 

10 April 481 484189 5513150 >10 TL ROW clearing ended; 
OHV tracks ended here 

10 April 482 482460 5514551 >10 Tracks crossing TL ROW 

10 April 483 481961 5515189 >10 Tracks crossing TL ROW 

10 April 484 479944 5518540 5-10 Tracks crossing TL ROW 

10 April 485 479482 5519513 >10 Tracks crossing TL ROW 

10 April 486 479294 5519875 >10 Tracks crossing TL ROW 

10 April 487 479162 5520131 5-10 Tracks crossing TL ROW 

10 April 488 478184 5521808 >10 Tracks crossing TL ROW 

10 April 489 477794 5522448 5-10 Tracks crossing TL ROW 

10 April 490 476368 5523978 n/a Moose tracks in area 

10 April 491 474580 5524430 >10 Tracks crossing TL ROW 

10 April 492 471968 5525100 n/a Lots of moose tracks in 
area 

10 April 493 471111 5526329 n/a Six (6) caribou 

10 April 494 470134 5528264 3  

10 April 495 470325 5528748 n/a End of transect 

16 April 418 470215 5528573 >10  

16 April 419 471300 5525973 1  

16 April 420 471532 5525643 3  

16 April 421 472127 5524810 3  
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NALCOR ENERGY LOWER CHURCHILL PROJECT, ENVIRONMENTAL EFFECTS MONITORING 
PROGRAM –NEWFOUNDLAND MARTEN 

Date GPS 
Waypoint 

UTM Location (Zone 21U) 
# Tracks Comments 

Easting  Northing 

16 April 422 472939 5524809 >10 Road in area 

16 April 423 474417 5524453 5-10  

16 April 424 477146 5523397 >10  

16 April 425 477570 5522489 5-10  

16 April 426 477987 5521842 >10  

16 April 427 479283 5519752 >10 Road/cabin in area 

16 April 428 479792 5518631 >10  

16 April 429 481988 5515160 3  

16 April 430 482363 5514615 >10 Major use area 

16 April 431 483938 5513172 >10 
Perpendicular to ROW;  
start of cleared area 

16 April 432 484506 5513052 >10 Tracks going down TL 
ROW 

16 April 433 486480 5512590 5-10  

16 April 434 488097 5512212 >10 Tracks crossing TL ROW 

16 April 435 489265 5511933 >10 Tracks crossing TL ROW 

16 April 436 490316 5511691 5-10 Tracks crossing TL ROW 

16 April 437 490830 5511507 >10 Tracks going down TL 
ROW 

16 April 438 491800 5508896 >10  

16 April 439 493825 5503033 3  

16 April 440 494410 5501073 5-10  

16 April 441 495115 5498848 >10  

16 April 442 495467 5497661 5-10  

16 April 443 495674 5496959 3  

16 April 444 496268 5495000 >10 Groomed trail 

16 April 445 496717 5493077 >10 
Tracks going down TL 

ROW;  
cleared area 

Notes: 
n/a – not applicable 
TL ROW – Transmission Line Right-of-way  
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APPENDIX C  
Results of Genetic Analyses (Memorial University CREAIT 

Network Report) 
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Genomics and Proteomics Facility, CREAIT Network, Memorial University of Newfoundland 

 

Summary 
 
On May 26th, 2015, the Genomics and Proteomics Facility of the CREAIT Network at Memorial 

University of Newfoundland received a set of 48 envelopes containing hair samples.  Several 

envelopes contained multiple sticky pads; one sticky pad per envelope was processed.  Seven 

samples were initially screened to determine the species of the hair donor. Fourty-eight hair 

samples were screened with 11 microsatellite loci to identify individual Newfoundland marten, and 

the sex of each individual was determined. 

Findings 

 All seven hair donors which were initially screened to identify species were determined to 

be Newfoundland marten. 

 A total of 48 samples were screened for individual identification, of which 33 have complete 

data sets (genotypes). 

 Of the 33 complete genotypes, 21 individual Newfoundland marten (nine female, ten male 

and two unknown) were identified. 

 Eight individuals were recaptures; the remaining 13 individuals were captured once. 
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Genomics and Proteomics Facility, CREAIT Network, Memorial University of Newfoundland 

 

The purpose of this work was twofold: i) identify donor species of hair samples that had fewer hairs 

present; ii) identify individual Newfoundland marten by screening DNA extracted from hair 

samples with a suite of microsatellite loci, and in addition determine sex of each individual. 

On May 26th, 2015, the Genomics and Proteomics (GaP) Facility of the CREAIT Network at Memorial 

University of Newfoundland received a set of 48 envelopes containing hair samples delivered by 

Tony Parr, B.Sc., Environmental Technologist, Stantec Consulting (Table 1). 

One sticky pad per envelope was processed (N = 48). DNA was extracted from one to 40 hairs using 

the Qiagen DNeasy Blood and Tissue Kit (Qiagen Inc., Toronto, Ontario, Canada) following the 

manufacturer’s Tissue Protocol, except that DNA was re-suspended in two consecutive 75 L 

elutions, for a total volume of 150 L of DNA.  Hair roots were digested overnight. 

We identified species of hair donors for samples which had five or less hairs (N = 7; specific 

samples identified in Table 1) by sequencing a fragment of the cytochrome b gene, found in the 

mitochondrial DNA. DNA was analysed using standard operating protocols developed in the GaP 

Facility. 

In order to identify individuals, DNA from hair samples were screened twice at the following 11 

microsatellite loci using standard operating protocols developed in the GaP Facility: Ma1, Ma2, Ma7, 

Ma9, Ma10, Ma11, Ma14, Ma18, Ma19 (Davis and Strobeck 1998); MP0085, MP0114 (Jordan et al. 

2007). Alleles were called independently by two readers. 

Sex determination of samples was carried out by amplifying an intron within the zinc-finger gene 

that is present on both sex chromosomes using primers LGL331 and LGL335 (Shaw et al. 2003) 

with standard operating protocols developed in the GaP Facility. Samples with two bands (zinc 

finger X and Y) were identified as male, and those with one band (two copies of zinc finger X) as 

female. Agarose gels were read independently by two readers. 

Complete genotypes were run through GENECAP version 1.3, a Microsoft Excel macro that 

compares each individual multi-locus genotype with all other genotypes within the data set to 

locate matching genotypes (Wilberg and Dreher 2004) and thus identify individuals within a set of 

samples. 

All seven hair donors which were initially screened to identify species were determined to be 

Newfoundland marten. 

CIMFP Exhibit P-00271 - Appendix O - 29 Page 39



Species, Individual and Sex Determination of Individual Newfoundland Marten  |  4 

 

Genomics and Proteomics Facility, CREAIT Network, Memorial University of Newfoundland 

 

We were able to generate complete genotypes for 33 samples (69%; Table 2).  

From the 33 samples that had complete genotypes, we identified 21 individuals (Table 3). 

The overall probability that two first order relatives will share the same genotype by chance (PSIB) 

was p = 0.009, and therefore, we are confident in an analysis that screens 11 microsatellite loci. 

Eight of the individuals were recaptures. The remaining 13 individuals were captured only once 

(Table 3). 

We were able to identify sex for 19 individuals (90%). Ten individuals are male, and the remaining 

nine are female (Table 2 and 3).
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Genomics and Proteomics Facility, CREAIT Network, Memorial University of Newfoundland 

 

Table 1.  GaP Facility inventory for hair samples detailing (where available) sample ID, trap number, sample collection date, crew, and GaP 
comments about the sample during DNA extraction. 

  

 

 

Sample ID Trap No. Sample Collection Date Crew GaP notes about extraction 

1 16561 01-Apr-15 T. Newbury, T. Parr Used ~30 hairs; roots were visible 

2 15847 01-Apr-15 T. Newbury, T. Parr Used ~30 hairs; roots were visible 

3 16086 01-Apr-15 T. Newbury, T. Parr Used ~40 hairs; roots were visible 

4 15848 01-Apr-15 T. Newbury, T. Parr Used ~30 hairs; roots were visible 

5 15376 01-Apr-15 T. Newbury, T. Parr Used ~20 hairs; roots were visible 

6 14662 01-Apr-15 T. Newbury, T. Parr Used ~40 hairs; roots were visible 

7 14663 01-Apr-15 T. Newbury, T. Parr Used ~30 hairs; roots were visible 

8 14900 01-Apr-15 T. Newbury, T. Parr Used ~40 hairs; roots were visible 

9 15138 01-Apr-15 T. Newbury, T. Parr Used ~40 hairs; roots were visible 

10 15375 01-Apr-15 T. Newbury, T. Parr Used ~30 hairs; roots were visible 

11 15374 01-Apr-15 T. Newbury, T. Parr Used ~30 hairs; roots were visible 

12 15373 01-Apr-15 T. Newbury, T. Parr Used ~3 hairs; roots were visible; species ID 

13 15612 01-Apr-15 T. Newbury, T. Parr Used ~40 hairs; roots were visible 

14 15611 01-Apr-15 T. Newbury, T. Parr Used ~20 hairs; roots were visible 

15 15610 01-Apr-15 T. Newbury, T. Parr Used ~20 hairs; roots were visible 

16 16085 01-Apr-15 T. Newbury, T. Parr Used ~20 hairs; roots were visible 

17 16561 09-Apr-15 T. Newbury, S. Camus Used ~30 hairs; roots were visible 

18 16323 09-Apr-15 T. Newbury, S. Camus Used ~20 hairs; roots were visible 

19 16085 09-Apr-15 T. Newbury, S. Camus Used ~20 hairs; roots were visible 

20 15847 09-Apr-15 T. Newbury, S. Camus Used ~20 hairs; roots were visible 

21 15848 09-Apr-15 T. Newbury, S. Camus Used ~20 hairs; roots were visible 

22 15610 09-Apr-15 T. Newbury, S. Camus Used ~10 hairs; roots not visible 

23 15612 09-Apr-15 T. Newbury, S. Camus Used ~2 hairs; roots were visible; species ID 

24 15373 09-Apr-15 T. Newbury, S. Camus Used 1 hair; root not visible; species ID 

25 15374 09-Apr-15 T. Newbury, S. Camus Used ~5 hairs; roots were visible 
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Genomics and Proteomics Facility, CREAIT Network, Memorial University of Newfoundland 

 

Table 1 continued. 

Sample ID Trap No. Sample Collection Date Crew GaP notes about extraction 

26 15375 09-Apr-15 T. Newbury, S. Camus Used ~5 hairs; roots not visible; species ID 

27 15376 09-Apr-15 T. Newbury, S. Camus Used ~1 hairs; roots not visible; species ID 

28 15138 09-Apr-15 T. Newbury, S. Camus Used ~10 hairs; roots were visible 

29 14900 09-Apr-15 T. Newbury, S. Camus Used ~10 hairs; roots were visible 

30 14662 09-Apr-15 T. Newbury, S. Camus Used ~10 hairs; roots not visible 

31 14663A 09-Apr-15 T. Newbury, S. Camus Used ~30 hairs; roots were visible 

32 14900 16-Apr-15 Tony Parr, Karen Rashleigh Used ~30 hairs; roots were visible 

33 14663B 16-Apr-15 Tony Parr, Karen Rashleigh Used ~20 hairs; roots were visible 

34 15373 16-Apr-15 Tony Parr, Karen Rashleigh Used ~20 hairs; roots were visible 

35 14663 16-Apr-15 Tony Parr, Karen Rashleigh Used ~10 hairs; roots were visible 

36 16085 16-Apr-15 Tony Parr, Karen Rashleigh Used ~40 hairs; roots were visible 

37 15847 16-Apr-15 Tony Parr, Karen Rashleigh Used ~30 hairs; roots were visible 

38 15138 16-Apr-15 Tony Parr, Karen Rashleigh Used ~20 hairs; roots were visible 

39 15848 16-Apr-15 Tony Parr, Karen Rashleigh Used ~30 hairs; roots were visible 

40 15375 16-Apr-15 Tony Parr, Karen Rashleigh Used ~10 hairs; roots not visible 

41 15374 16-Apr-15 Tony Parr, Karen Rashleigh Used ~20 hairs; roots were visible 

42 15376 16-Apr-15 Tony Parr, Karen Rashleigh Used ~1 hairs; roots were visible; species ID 

43 15611 16-Apr-15 Tony Parr, Karen Rashleigh Used ~10 hairs; roots were visible 

44 15610 16-Apr-15 Tony Parr, Karen Rashleigh Used ~5 hairs; roots not visible; species ID 

45 15612 16-Apr-15 Tony Parr, Karen Rashleigh Used ~20 hairs; roots were visible 

46 16086 16-Apr-15 Tony Parr, Karen Rashleigh Used ~30 hairs; roots were visible 

47 16323 16-Apr-15 Tony Parr, Karen Rashleigh Used ~30 hairs; roots were visible 

48 16561 16-Apr-15 Tony Parr, Karen Rashleigh Used ~20 hairs; roots were visible 
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Table 2.  Microsatellite genotypes and sex identification results for all hair samples (N = 48) detailed in Table 1. ‘-‘ indicates no data 
available. 
 

Sample ID Sex 
Microsatellite genotypes (in basepairs) 

Ma1 Ma2 Ma7 Ma9 Ma10 Ma11 Ma14 Ma18 Ma19 MP0085 MP0114 

1 M 225 225 181 181 204 204 146 147 180 180 108 108 199 203 167 169 210 210 136 136 162 162 

2 F 225 225 181 181 206 206 147 147 181 181 108 108 199 203 169 169 210 210 134 136 162 170 

3 F 225 225 181 181 204 206 147 147 180 181 108 108 199 209 167 169 210 212 134 136 162 170 

4 F 225 225 181 181 206 206 147 147 180 181 108 108 209 209 167 167 210 212 134 134 162 170 

5 - 225 225 - - 206 206 146 146 180 181 108 108 199 199 167 169 214 214 134 136 162 162 

6 F 225 225 175 175 204 206 146 146 181 181 108 108 203 209 165 167 214 214 134 136 170 170 

7 F 225 225 175 175 204 206 146 146 181 181 108 108 203 209 165 167 214 214 134 136 170 170 

8 M 225 225 181 181 204 206 146 147 181 181 108 108 203 209 169 169 214 214 136 136 162 170 

9 F 225 225 181 181 206 206 146 147 181 181 108 108 209 209 167 169 210 210 136 136 162 162 

10 M 225 225 175 181 206 206 146 146 181 181 108 108 199 199 167 169 210 214 134 136 162 170 

11 F 225 225 177 181 204 206 147 147 180 181 108 108 209 209 169 169 210 214 134 136 162 170 

12 - - - - - - - - - - - - - - - - - - - - - - - 

13 F 225 225 175 181 204 204 147 147 181 181 108 108 209 209 169 169 214 214 134 136 162 162 

14 - 225 225 - - 204 206 - - 180 181 - 108 - 209 - - - - 136 138 - 170 

15 F 225 225 181 181 204 206 147 147 180 181 108 108 209 209 169 169 212 214 134 134 162 170 

16 M 225 225 181 181 204 204 146 147 180 181 108 108 199 209 167 167 210 214 136 136 162 162 

17 F 225 225 175 181 204 204 146 147 180 181 108 108 199 203 167 169 214 214 134 136 162 162 

18 - 225 225 181 181 204 - - - 180 180 108 - 203 203 169 169 210 210 - - 162 162 

19 F 225 225 181 181 204 206 147 147 180 181 108 108 199 209 167 169 210 212 134 136 162 170 

20 M 225 225 181 181 204 204 146 147 180 181 108 108 199 209 167 167 210 214 136 136 162 162 

21 - 225 225 181 181 204 206 146 147 180 180 108 108 199 209 167 169 210 210 136 136 162 162 

22 - - - - - - - - - - - - - - - - - - - - - - - 

23 - - - - - - - - - - - - - - - - - - - - - - - 

24 - 225 225 - - - - - - 180 180 - - - - 169 169 - - - - - - 

25 - 225 225 - - 206 206 146 146 181 181 108 - 199 199 167 169 214 214 134 136 162 170 

26 - 225 225 177 - 206 206 - - 180 181 108 - - - 169 169 210 210 - - 162 170 

27 - - - - - - - - - - - - - - - - - - - - - - - 
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Table 2 continued. 

Sample ID Sex 
Microsatellite genotypes (in basepairs) 

Ma1 Ma2 Ma7 Ma9 Ma10 Ma11 Ma14 Ma18 Ma19 MP0085 MP0114 

28 F 225 225 181 181 206 206 146 147 181 181 108 108 209 209 167 169 210 210 136 136 162 162 

29 M 225 225 175 181 204 206 146 146 181 181 108 108 199 209 167 169 214 214 136 136 162 170 

30 - - - - - - - - - - - - - - - - - - - - - - - 

31 - 225 225 - - 204 206 146 146 181 181 - 110 203 209 165 167 214 214 134 136 170 170 

32 M 225 225 177 181 204 204 147 147 181 181 108 108 199 203 169 169 212 214 134 136 162 162 

33 - 225 225 175 175 204 206 146 146 181 181 108 108 203 209 165 167 214 214 134 136 170 170 

34 M 225 225 175 181 204 206 146 147 181 181 108 108 203 209 167 169 210 214 134 134 162 162 

35 - 225 225 175 175 204 204 146 - 181 181 108 108 - - 165 167 214 214 134 - 162 162 

36 - 225 225 181 181 204 204 146 147 180 181 108 108 199 209 167 167 210 214 136 136 162 162 

37 - 225 225 181 181 204 204 146 147 180 181 108 108 199 209 167 167 210 214 136 136 162 162 

38 M 225 225 175 181 204 206 146 146 181 181 108 108 199 209 167 169 214 214 136 136 162 170 

39 M 225 225 181 181 204 206 146 147 180 181 108 108 199 209 167 169 210 210 136 136 162 162 

40 M 225 225 177 181 206 206 146 147 180 181 108 108 199 209 169 169 210 210 134 136 162 170 

41 M 225 225 177 181 206 206 146 147 180 181 108 108 199 209 169 169 210 210 134 136 162 170 

42 - 225 225 - - 206 206 - - - - - - - - 169 169 - - - - 162 - 

43 - 225 225 175 181 204 206 147 147 180 181 108 108 199 209 169 169 214 214 134 136 162 170 

44 - 225 225 181 181 204 206 147 147 180 181 108 108 - - 169 169 214 214 134 134 - - 

45 F 225 225 175 181 204 204 147 147 181 181 108 108 209 209 169 169 214 214 134 136 162 162 

46 - 225 225 181 181 204 204 146 147 180 181 108 108 199 209 167 167 210 214 136 136 162 162 

47 M 225 225 181 181 204 204 146 147 180 180 108 108 199 203 169 169 210 214 136 136 162 162 

48 F 225 225 175 181 204 204 146 147 180 181 108 108 199 203 167 169 214 214 134 136 162 162 
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Table 3. Individual Newfoundland marten identified in this molecular study (including sex results) 
with samples having identical genotypes identified. ‘-‘ indicates no data available. 

Individual Sex Sample IDs with matching genotypes 

A Male 1     

B Female 2     

C Female 3 19    

D Female 4     

E Female 6 7 33   

F Male 8     

G Female 9 28    

H Male 10     

I Female 11     

J Female 13 45    

K Female 15     

L Male 16 20 36 37 46 

M Female 17 48    

N - 21     

O Male 29 38    

P Male 32     

Q Male 34     

R Male 39     

S Male 40 41    

T - 43     

U Male 47     

  

CIMFP Exhibit P-00271 - Appendix O - 29 Page 45



  Microsatellite Identification of Individual Newfoundland Marten  |10 

Genomics and Proteomics Facility, CREAIT Network, Memorial University of Newfoundland 

 

REFERENCES 

Davis C and Strobeck C. 1998. Isolation, variability, and cross‐species amplification of polymorphic 

 microsatellite loci in the family mustelidae. Mol Ecol 7(12):1776-8. 

Jordan MJ, HIGLEY J, Matthews SM, Rhodes OE, Schwartz MK, Barrett RH, Palsbøll PJ. 2007. 

 Development of 22 new microsatellite loci for fishers (Martes pennanti) with variability 

 results from across their range. Molecular Ecology Notes 7(5):797-801. 

Shaw CN, Wilson PJ, White BN. 2003. A reliable molecular method of gender determination for 

 mammals. J Mammal 84(1):123-8. 

Wilberg MJ and Dreher BP. 2004. Genecap: A program for analysis of multilocus genotype data for 

 non‐invasive sampling and capture‐recapture population estimation. Molecular Ecology 

 Notes 4(4):783-5. 

CIMFP Exhibit P-00271 - Appendix O - 29 Page 46


	LCP-SC-CD-0000-EV-RP-0061-01_A2.pdf
	Executive Summary
	1.0 Introduction
	1.1 Background

	2.0 Study Objectives
	3.0 Methods
	3.1 Study Area
	3.2 Study Team
	3.3 Hair Snag Trapping
	3.4 Laboratory DNA Analysis
	3.5 Ground-based Track Survey
	3.6 OHV Survey

	4.0 Results
	4.1 Survey Effort, Trap Success and Conditions
	4.2 Ground-based Track Surveys
	4.3 Aerial OHV Track Surveys
	4.4 Laboratory Results
	4.5 Marten Activity and Movements

	5.0 Summary
	6.0 Plans for 2016
	7.0 References
	AppendixA_Section 19 signed nov 142014.pdf
	Page 1
	Page 2
	Page 3
	Page 4





