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1. INTRODUCTION

Fall creek is located ~45km southwest of Rocky Mountain House, Alberta. The lower portion of the
creek provides spawning habitat for Ram River and North Saskatchewan river Bull Trout (Salvelinus
confluentus), a species that is currently listed as threatened in Alberta (Alberta Government 2024;
Alberta Government 2026). A waterfall barrier 7.5 km upstream prevents Bull Trout from accessing the
upper portion of Fall Creek (Judd et al. 2023). In 2026 translocation efforts will aim to move Bull Trout
above these falls where Cutthroat Trout (Onchorhynchus clarkii) were previously stocked and have
established populations (Judd et al. 2023). Headwaters tend to be the coolest portion of a watershed as
mean daily water temperatures increase with distance downstream (Cassie 2006). Bull Trout are a cold-
water species with an optimal growth temperature range of 10-15°C (Selong et al. 2001) and are
typically found in streams with a maximum temperature of 18°C (Dunham et al. 2003). However, the
surface water temperature profile of Fall Creek above the falls has not been previously described. This
report aims to identify the temperature profile of the upper Fall Creek watershed prior to translocation
efforts.

2. METHODS

During the summer of 2025 Freshwater Conservation Canada (FCC) deployed 13 water temperature
loggers above the waterfall barrier on Fall Creek during July 9t and 10t (Figure 2). One additional
logger was deployed at Gloomy Creek, a tributary of Fall Creek that holds particular interest due to its
potential contribution to overall streamflow and potential thermal buffering. HOBO Tidbit MX2203
Loggers were placed at approximately 1 km intervals. To avoid data skew caused by smaller, ephemeral
or unnamed tributaries, placement is adjusted to just upstream of such confluences rather than
adhering to the 1 km interval mark. This ensures that logger data reflect baseline conditions in the main
channel rather than localized cooling or warming effects from nearby inflows. Water temperatures (°C)
were recorded at one-hour intervals.

Data from the loggers was collected on October 7™ and 8. The data underwent a QAQC process
based on Alberta Environment and Parks (AEP) standard operating procedure (SOP) for external
agencies (AEP 2019). Data was removed from the dates of deployment and date of download; no other
data was removed. For each site daily and weekly moving means (Appendix), monthly means (Table 1),
daily standard deviations (Figure 4), monthly standard deviations (Table 1) and average daily standard
deviation (Figure 5) were calculated. Sites where hourly temperatures exceeded 15°C were identified.
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3. RESULTS

Overall, 8 of the 14 sites did not exceed 15°C from July to September 2025. Sites 318, 317, 316, 315,
319, 307, 320, and 309 stayed below 15°C while sites 308, 310, 311, 312, 313, 314 recorded
temperatures above 15°C. The sites that did not exceed 15 °C were predominantly located at the
upstream end of the watershed. All but three sites recorded the highest monthly mean in the month of
August (Table 1). Sites 308, 309, and 310 recorded their highest monthly means in September (Table 1).
None of the sites exceeded 18°C during the summer of 2025, and sites that exceeded 15 °C did so for
only a few hours daily. Site 319 had the coldest mean temperature during the month of August at 8.7 +
1.1°C and was on Gloomy Creek (a tributary to the mainstem). Site 314, the farthest downstream site
had the warmest mean temperature during the month of August at 11.4 + 1.9°C, whereas the farthest
upstream site on the mainstem (318), had the lowest mainstem mean August temperature of 9.4 +
1.6°C. The lowest average daily standard deviation (a surrogate for thermal variability) was recorded at
Site 319 (0.9°C) (Figure 5). Site 314 had the highest average daily standard deviation at 1.5°C (Figure 5).
Site 318 had an average daily standard deviation of 1.2 (Figure 5). Site 319 is on Gloomy Creek (Figure 2)
and is the 5th most upstream site. Moving from upstream to downstream along the mainstem, each
site increases in mean august temperature.

4. DISCUSSION

Generally, in Fall Creek surface water temperatures increase in temperature as sites move farther
downstream. Surface water temperatures stay below the maximum limit for Bull Trout (Dunham et al.
2003). Monthly mean, daily temperatures, and average daily temperature all increase with distance
downstream. All sites above the gravel road in the center of the study area stayed below 15°C (Bull
Trout optimal growth temperature, Selong et al. 2001), while only one site (Site 320) below the gravel
road remained below 15°C. Reduced variability in surface water temperature higher up in the
watershed and in Gloomy Creek, suggest a greater influence from ground water and / or shading which
appears to be less prevalent downstream. When considering the summer thermal requirements of Bull
Trout, sites further upstream are likely best for attempting remote stream site incubation assuming
adequate flow remains through the winter months. The absence of any measurable cooling occurring
between sites when comparing mean temperatures in the downstream direction suggests there is no
major increase / input of groundwater that can be detected through these data. Overall, the thermal
profile of this system suggests adequate temperatures are present for Bull Trout during the open spring
and summer months.
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5. TABLES AND FIGURES

Table 1. Monthly mean and standard deviation of water temperature (°C) at 13 sites along Fall Creek,
and one site on Gloomy Creek (Site 319), a tributary to Fall Creek mainstem, in 2025.

Monthly Mean Temperature (°C)

Jul Aug Sep Oct

318 83+1.8 9.4+ 1.6 8.5+1.8 45+15 0

317 8.4+1.7 9.4+1.4 8.6+1.5 51+1.2 1

316 8.5+1.7 9.5+ 1.4 8.6+1.6 4.9+1.4 2

315 8.5+1.6 9.5+ 1.4 8.7+1.4 5.6¢+1.1 3

319 7.9+1.2 8.7+1.1 8.2+1.2 5.7%1.0 4 =
. 307 8.6+1.4 9.6+ 1.3 9.3+1.2 6.6+ 1.0 5 %
E
E 320 8.9+1.6 10.0 £ 1.5 9.9 +1.59 6.9+ 1.2 6 2
P (o]
£ 308 9.1+1.7 10.3+1.6 10.3+1.8 7.0+ 1.4 7 §

309 9.3+ 1.6 10.5+ 1.5 10.5 + 1.5 7.4+ 1.1 8 §

310 9.5+ 1.7 10.8+ 1.8 10.9 1.9 7.7+1.5 9

311 9.7+1.8 10.9 + 1.9 10.6 £ 1.8 7.3+1.2 10

312 9.8+1.8 11.0 £ 1.9 10.3+1.8 7.0+ 1.2 11

313 10.0 £ 1.9 11.2+ 1.8 10.9+ 1.6 8.2+1.2 12

314 10.2 £ 2.0 11.4 £+ 1.9 10.9+1.9 75+1.4 13




Fall Creek Temperature Report

mJul mAug mSep mOct

318 317 316 315 319 307 320 308 309 310 311 312 313 314

Site Number

14

1

N

1

Mean Montly Temperature (°C)
N (e)] (o] o

N

o

Figure 1. Monthly mean and standard deviation (error bars) of water temperature (°C) at 13 sites along Fall Creek, and one
site on Gloomy Creek (Site 319), a tributary to Fall Creek mainstem, in 2025.
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Figure 2. Temperature logger locations above the waterfall along Fall Creek and Gloomy Creek (Site
319), a tributary to Fall Creek mainstem. Cold to warm colours indicate August mean temperature
moving from 8.7°C to 11.4°C. Yellow and orange lines represent gravel and unimproved roads
respectively; blue lines represent streams.
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Figure 3. Hourly water temperatures at 13 sites (each site is denoted by a different colour) along Fall Creek, and one site on
Gloomy Creek (Site 319) a tributary to Fall Creek, from July 10" to October 7", 2025. The black line represents 15°C, Bull Trout’s
maximum optimal growth temperature (Selong et al. 2001). Each dot represents an hourly water temperature measurement. The
sites are arranged starting with the most upstream site (site 318) to the most downstream site (site 314). Blue colours represent
sites where the water temperature does not exceed 15°C while red colours are sites that exceeded 15°C.
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Figure 4. Daily standard deviation of water temperature (°C) at 13 sites (each site is denoted by a different colour) along Fall
Creek, and one site on Gloomy Creek (Site 319), a tributary to Fall Creek mainstem, from July 10" to October 7", 2025. The sites
are arranged staring with the most upstream site (site 318) to the most downstream site (site 314). Blue colours represent sites
where the water temperature does not exceed 15°C while red colours are sites that exceeded 15°C.
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Figure 5. Average daily standard deviation (SD) of water temperature (°C) along Fall Creek and Gloomy Creek (Site 319), a tributary
to the Fall Creek mainstem, from July 10" to October 7t", 2025. Kilometer (km) 0 indicates the most upstream site. Sites were
spaced approximately one KM apart except for Site 319, which is within 1km of site 315, but is placed in a tributary of the
mainstem. The number on top of the bars indicate the mean daily SD at each site.
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APPENDIX: WATER TEMPERATURE PROFILES BY SITE

@® Hourly Water Temperature (°C) —— Daily Moving Mean Temperature (°C)
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Figure 6. Site 314 water temperature profile from July 10 to October 7%, 2025. The blue dots represent the hourly water

temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
moving mean of water temperature.
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Figure 7. Site 313 water temperature profile from July 10" to October 7%, 2025. The blue dots represent the hourly water

temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
moving mean of water temperature.
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Figure 8. Site 312 water temperature profile from July 10" to October 7t", 2025. The blue dots represent the hourly water

temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
moving mean of water temperature.
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Figure 9. Site 311 water temperature profile from July 10%" to October 7t", 2025. The blue dots represent the hourly water

temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
moving mean of water temperature.
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Figure 10. Site 310 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 11. Site 309 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly

Water Temperature (°C)

18.000

16.000

14.000

12.000

10.000

8.000

6.000

4.000

2.000

0.000

2025-07-02 2025-07-12 2025-07-22 2025-08-01 2025-08-11 2025-08-21 2025-08-31 2025-09-10 2025-09-20 2025-09-30 2025-10-10 2025-10-20

@® Hourly Water Temperature (°C)

——— Daily Moving Mean Temperature (°C)

Weekly Moving Mean Temperature (°C)

moving mean of water temperature.

11

Date (Y/M/D)




Fall Creek Temperature Report Fall

Figure 12. Site 308 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 13. Site 320 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 14. Site 307 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 15. Site 319 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 16. Site 315 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 17. Site 316 water temperature profile from July 10" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 18. Site 317 water temperature profile from July 10*" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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Figure 19. Site 318 water temperature profile from July 10" to October 7", 2025. The blue dots represent the hourly water
temperature. The purple line represents the daily moving mean of the water temperature. The orange line represents the weekly
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