Figure 4 A typical side channel that was vacant of chum salmon downstream of the
old community of Forty Mile on the McQuesten River, September 2012.

Figure 5 Barriers such as beaver dams that prevented the upstream movement of
fish were common at many side channel and oxbows, September 2012.

Fall Chum Genetic Sampling — McQuesten River 2012



APPENDIX I Biological Data

Fish #

Date

Sex

POHL (mm)

MEF (mm)

NF (mm)

Scale Book

Scale

Condition

Comments

1

29-Sept-12

F

545

620

680

65573

1-41

Carcass

Full of residual eggs

Sampling location: N 63° 40.550' W 136° 43.564' (WGS 84)
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4 DISCUSSION

The results of the 2012 Miner River aerial survey have contributed valuable information to the
understanding of Chinook salmon habitats, distribution and abundance in the upper Porcupine River. These

results are discussed in the following sections.
4.1  AERIAL SURVEY COUNTS AND TIMING

Similar to previous aerial surveys, the 2012 data indicate the Miner River is a suitable index stream for
Chinook salmon. Miner River Chinook salmon spawning data collected to date is summarized in Table 2.
Prior to 2009, much of the data was qualitative in nature and not suitable for quantitative comparison. It
should also be noted that the 2010 survey was completed (by others) during a flood event; high, turbid water
levels severely hampered counting efforts. As such, the 2010 counts are excluded from comparisons made in
the following sections.

Table 2. Summary of available data for Chinook salmon spawning surveys on the Miner River.

Number of Chinook

Survey Date Method of Survey salmon Number of Redds
August 8, 2001 Fixed wing aircraft Data not collected 102
August 10, 2002 Fixed wing aircraft 1 42

August 1 - 2, 2003 Fixed wing aircraft Data not collected 8@
August 1, 2004 Fixed wing aircraft Numerous ® Numerous ®
August 4, 2005 Boat Numerous © Numerous (©
August 3, 2009 Helicopter 319 110
August 9, 2010 Helicopter 2 None (@
August 5, 2011 Helicopter 67 53
August 16, 2012 Helicopter 48 74

Data sources: Anderton (2001, 2002, 2003a, 20052, 2005b), Snow (2009), ELR (2011), and EDI (2011)

Notes:

@ Poor visibility during this survey did not allow for an accurate count.

® Opportunistic observations collected during telemetry survey.

© Qualitative data collected while minnow trapping.

@ Extreme flooding event, poor visibility during sutvey did not allow for an accurate count.

The 2012 counts of observed Chinook were lower than previous years, specifically 2009 and 2011 (Table 2).
In contrast, the number of redds counted in 2012 is considerably higher than the 2011 count. A likely
explanation for the low number of Chinook salmon relative to the number of redds is the later timing of the
2012 survey, compared to past years (Table 2). The decision to conduct the survey at a later date in 2012
was based on information indicating the 2012 Chinook salmon run was late, as well as a desire to improve
the chance of collecting genetics samples from spawned out Chinook salmon and/or catcasses - it was
thought that conducting the survey later than in past years would increase the chances of finding Chinook
salmon carcasses on the spawning grounds. It appears that the 2012 aerial survey was conducted well after
the peak spawning event. This supposition is supported by the fact that few live spawned out fish were
observed. In addition, all sampled Chinook salmon were female, and no other carcasses were observed

EDI Project #: 12-Y-0331 EDI ENVIRONMENTAL DYNAMICS INC 13
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during the survey. Female salmon often persist longer than males on the spawning ground; therefore, the

observation of only female carcasses suggests spawning activities were nearing the end.

The 2012, 2011 and 2009 Chinook and redd counts provide three years of comparable data, and allow for a
general comparison between runs. However, salmon numbers are variable during the run and counts of
salmon are dependent on the timing of the survey. In contrast to the variability of observed Chinook
salmon counts, the number of redds increases steadily as the season progresses and more fish spawn. A
comparison of the number of observed Chinook salmon to the number of observed redds can provide
better insights into run timing and run strength than relying solely on counts of observed Chinook and

survey dates.

Surveys where substantially more Chinook than redds are observed are indicative of the earlier stage of
spawning; many fish have yet to spawn and excavate redds. In 2009, a large number of Chinook salmon
wete observed, and approximately a third as many redds were observed (2.9 Chinook/redd). This survey
was likely conducted in the early or middle of the spawning period; the relatively early date of the survey
(August 3) supports this supposition. In 2011 and 2012, fewer Chinook salmon were observed and relatively
more redds were observed (1.26 Chinook/redd in 2011, and 0.65 Chinook/redd in 2012). Based on these
ratios, it is apparent that the 2011 and 2012 surveys were conducted later in run. When compared as a
group, the ratios of observed Chinook to observed redds during each survey can give a better indication of
run timing than can be derived from the date of the survey. In regards to later season surveys (2011 and
2012), the number of redds observed likely represent the majority of the spawning that has taken place.
Redd counts during these surveys could provide a better indication of run strength than observed Chinook

counts.

Considering the survey timing from the three years of standardized data collection (2009, 2011 and 2012),
2009 was obviously the strongest year and the total redd count (at the end of the spawning period) would
have been higher than the 110 observed. In 2012 the redd count was higher than in 2011; however, the
2011 survey was completed at a time when some spawning was still likely occurring. Regardless, given that
the 2011 was also late in the run it appears likely that the 2012 run was at least as strong as the 2011 run.
The information gained thus far provides important information on the timing of the Miner River Chinook
salmon spawning event, and can be used to better time aerial surveys in future years so that data is more
comparable. As this project is typically limited to one flight, timing it for the peak spawning period is
difficult. Conditions on the Miner River are favourable for seeing redds, a shift to post spawning redd
counts could be considered.

4.2 GENETIC SAMPLE COLLECTION

With the exception of high water events, the typically shallow depth and high water clarity in the Miner
River facilitate aerial surveys for Chinook salmon. Conversely, these characteristics have complicated the
collection of genetics samples from Chinook salmon in past years. In 2011, attempts were made to capture
live Chinook salmon via beach seining; however, fish could easily see the field crew approaching and were
able to avoid the beach seine (EDI 2011). Deep pool areas further hampered sampling efforts in 2011 (EDI
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2011). Angling and beach seining were considered for live fish collection in 2012; however, these methods
were not employed due to the high water velocity and low density of Chinook salmon.

The later timing of the 2012 survey likely accounts for the higher relative number of carcasses located
during the survey. The collection of carcasses via dipnet and snorkel was an effective method that allowed
for the collection of a considerable number of carcasses (i.e., 9 of 46; or 20% of all Chinook salmon
observed). The addition of a second day of sampling also allowed for the collection of considerably more
samples than would have been possible in a single day.

EDI Project #: 12-Y-0331 EDI ENVIRONMENTAL DYNAMICS INC 15
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5 CONCLUSIONS

Given that the Miner River is a high quality index stream with an existing dataset, the continuation of annual
aerial surveys would provide a useful index of Chinook salmon spawning escapement in the upper
Porcupine River watershed. No other index of Chinook salmon spawning escapements exists for this area.
VGG greatly desires knowledge of Chinook salmon run strength in the upper Porcupine River, to help
ensure a sustainable local fishery. This program helps address these goals by providing a repeatable and cost-
effective means to gauge the strength of the Chinook salmon run. Developing a data set of annual run
strength also helps to anticipate strength of each brood year, and management objectives can be planned

accordingly.

The later timing of the 2012 program was beneficial to the genetic sampling portion of the program, as
more carcasses were found on the spawning ground than in past years. On the Miner River low densities of
salmon are spread out over a large area and as such, a large amount of time and effort can be expended to
sample a single Chinook salmon. The sampling of Chinook salmon carcasses is an easier and more rapid
means to collect genetic samples from the Miner River than attempting to capture and sample live fish.

The comparison of the three years of standardized aerial survey data (2012, 2011 and 2009) has highlighted
the importance of the redd counts, and the ratio of observed Chinook salmon to observed redds. In the
future, counts of redds could be used to provide an index of run strength. This would favor surveys later in
the year, after the majority of redds had been created. This data would likely be subject to less variability
than counts of observed salmon and the later season timing would be much more favorable for continued
genetic sample collection. As shown in 2012, a survey conducted closer to the middle of August could meet

both redd count and genetic sample collection goals.

EDI Project #: 12-Y-0331 EDI ENVIRONMENTAL DYNAMICS INC 16



D
2012 Miner River Genetic Sampling and Aerial Index Survey

6 REFERENCES

6.1 LITERATURE CITED

Anderton, I. 2001. Salmon Research Training and Coho/Chinook Habitat Assessment. Yukon River Panel
Project RE-24-01 Final Report. Prepared on behalf of the North Yukon Renewable Resources
Council (RRC) and the Vuntut Gwitchin First Nation by Isaac Anderton. Prepared for the Yukon
River Panel. 27 p.

Anderton, I. 2002. Salmon Research Training and Chinook /Coho Habitat Assessment. Yukon River Panel
Project CRE-15-02 Final Report. Prepared on behalf of the North Yukon Renewable Resources
Council (RRC) and the Vuntut Gwitchin First Nation by Isaac Anderton. Prepared for the Yukon
River Panel. 48 p.

Anderton, I. 2003a. Salmon Research Training and Chinook /Coho Habitat Assessment. Yukon River
Panel Project CRE-15-03 Final Report. Prepared on behalf of the North Yukon Renewable
Resources Council (RRC) and the Vuntut Gwitchin First Nation by Isaac Anderton. Prepared for
the Yukon River Panel. 15 p.

Anderton, I. 2003b. Chinook Radio Tracking/Telemetry Pilot Project. Yukon River Panel Project CRE-
17N-03. Prepared on behalf of the North Yukon Renewable Resources Council (RRC) and the
Vuntut Gwitchin First Nation by Isaac Anderton. Prepared for the Yukon River Panel. 19 p.

Anderton, I. 2005a. Porcupine River Chinook Tracking/Telemetry 2004. Yukon River Panel Project CRE-
17-04 Final Report. Prepared for the Vuntut Gwitchin First Nation and the Yukon River Panel by
EDI Environmental Dynamics. 17p.

Anderton, I. 2005b. Report from fish sampling and river trip from Old Crow up the Porcupine and Miner
Rivers and return to Old Crow. July 31* to August 10", 2005. Memo from Isaac Anderton, R.P. Bio
to Al Von Finster, Fisheries and Oceans Canada — HEB, Whitehorse. 5 p.

ELR (Ecological Logistics and Research Ltd.). 2011. Miner River Chinook salmon aerial index survey
2010. Yukon Restoration and Enhancement Project CRE-113-10. Prepared for the Vuntut Gwitchin
First Nation and the Yukon River Panel by Ecological Logistics and Research Ltd. 17 p.

EDI. 2011. 2011 Porcupine and Miner River Genetic Sampling and Aerial Surveys. Prepared by for the
Department of Fisheries and Oceans and the Polar Continental Shelf Program by EDI
Environmental Dynamics. Inc. 17 p.

Snow, B. 2009. 2009 Miner River Chinook Salmon Aerial Index, Yukon Restoration and Enhancement
Project CRE-113N-09. Prepared by EDI Environmental Dynamics for the Vuntut Gwitchin
Government and the Yukon River Panel. 18 p.

EDI Project #: 12-Y-0331 EDI ENVIRONMENTAL DYNAMICS INC 17



D
2012 Miner River Genetic Sampling and Aerial Index Survey

6.2 SPATIAL DATA

1:50,000 CanVec topographic data from Government of Canada, Natural Resources Canada, Earth Sciences
Sector, Centre for Topographic Information. Geogratis website (http://geogratis.cgdi.gc.ca).

1:20,000 TRIM positional files from the Land and Resource Data Warchouse (http://Irdw.ca). Copyright
belongs to Her Majesty the Queen in Right of the Province of British Columbia.

Disclaimer:

Maps presented in this document are a geographical representation of known features. Although the data
collected and presented herein has been obtained with the utmost attention to quality, this document is not
an official land survey and should not be considered for spatial calculation. EDI Environmental Dynamics
Inc. does not accept any liability for errors, omissions or inaccuracies in the data.
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APPENDIX A CHINOOK SALMON AND REDDS
COUNTS, MINER RIVER AUGUST
16, 2012
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UTM Coordinates Number of Number of Notes
(Datum NAD 83; Zone 7W) Chinook Redds
Easting Northing Salmon Observed
Observed
567228 7317424 1
574585 7319422 2
592704 7333015 1
592837 7333335 1
593514 7333387 1
593523 7334204 3
593516 7334462 1 1
593580 7334627 3 5
593722 7334728 2 1
593750 7334913 1 2
594557 7334805 1
595322 7335624 2 2
595235 7336492 3 3
596480 7338283 2 2
596413 7338329 1 1
596098 7338532 2 Carcasses
596170 7338988 1 1
596542 7338167 1 Carcass
597256 7339151 1 3
597184 7339311 1
597447 7339823 1
597437 7340292 1 Carcass
598305 7342652 1
598049 7346603 1 1
598020 7346737 4 5
598306 7348171 1 Carcass
597522 7348872 3
597686 7349055 1
598440 7348985 1 Carcass
599131 7349218 1
599199 7351450 1
599929 7351495 1 2
599985 7351850 1 3
599875 7352016 1
600787 7353893 2 Carcasses
600422 7354717 1
601212 7357197 1
601133 7357645 1 2
601179 7358007 1 1

EDI Project #: 12-Y-0331
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UTM Coordinates

601377
601604
602241
602196
602355
602957
602906
602639
602711
602913
602733
603291
603522
606386

(Datum NAD 83; Zone 7W)

7357959
7357982
7358230
7358994
7359082
7359091
7359353
7359835
7360038
7362566
7363133
7365266
7365663
7370118

Total

Number of

Chinook

NP W

48

Number of
Redds

PR ANFFRRFERRWRFRR

Y~

Notes

Carcass
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