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BC Lake Stewardship Society 

Image obtained from the Hotel Lake Advisory Association website  

General Information 
This report includes a year one summary of Level 1 BC Lake Stewardship and Monitoring Program 
(BCLSMP) Data from Hotel Lake collected by volunteers between February 5 and December 8, 
2024. The Level 1 program includes seasonal Secchi depth and surface temperature measurements, 
with the addition of dissolved oxygen and temperature profiles. Conductivity readings were also 
collected at Hotel Lake by volunteers between May 31 and August 14, 2024.  

Hotel Lake is located in the Pender Harbour area on the Sunshine Coast, approximately 50 km 
northwest of Sechelt, BC. The lake is located at an elevation of 57 m above sea level. The lake has 
a maximum depth of 10.6 m, an average depth of 5.9 m, and a surface area of 25.22 hectares (BC 
MOE, 2025). Hotel Lake has been stocked with Cutthroat Trout (Oncorhynchus clarkii) since at least 
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the 1960’s (BC MOE, 2025). Other fish species present in Hotel Lake include Peamouth Chub 
(Mylocheilus caurinus), Sculpin (Cottoideas sp.), and Threespine Stickleback (Gasterosteus 
aculeatus) (BC MOE, 2025). A bathymetric map of Hotel Lake and approximate monitoring location 
is included in the figure below. The coordinates of the monitoring site are 49.639333, -124.048833. 

 

Hotel Lake is located within the Ruby Creek watershed, which has a drainage basin area of 6,910 
hectares (BC MOE, 2025b). Hotel Lake is a headwater lake, as it is the highest elevation lake in the 
area (HLAA, 2025). Due to this, the majority of water entering Hotel Lake is through precipitation, 
groundwater, or a small wetland area at the east end of Hotel Lake (HLAA, 2025). Water from Hotel 
Lake exits through an outlet on the north side of the lake, which flows downstream to nearby Mixal 
Lake (HLAA, 2025).  

Hotel Lake is used for recreational purposes such as kayaking, swimming, and fishing. It is also part 
of the North Pender Harbour Water Service Area (NPHWSA). Water from nearby Garden Bay Lake 
is used for domestic purposes, with Hotel Lake available as a secondary supply in emergency 
situations (SCRD, 2016). Monitoring at Hotel Lake has been conducted for several years by local 
volunteers (https://www.hotellakeadvisory.com/library). Lake level readings have been collected 
since September 2021 by the Hotel Lake Advisory Association (and since the early 2000’s by other 
volunteers) as an indicator of general health of Hotel Lake. Other observations collected by the 
HLAA include rainfall data, spawning dates, weather patterns, and running times of the outlet of 
Hotel Lake (HLAA, 2025). Observations from volunteers indicate that the lake level on November 
15, 2024 was the highest that has been recorded in the last three years.   

Monitoring Location 

https://www.hotellakeadvisory.com/library
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Quality Assurance and Quality Control 
BCLSS Director Marge Sydney checked in with the volunteers from the Hotel Lake on June 28, 
2024. Results of the check-in can be found in the attached appendix.  

What’s Going on Inside Hotel Lake? 
Lake Mixing 

Why Measure Temperature? Measuring temperature throughout the water column and overtime 
allows us to understand a lake’s specific thermal structure. It allows us to predict the patterns of other 
variables (e.g., dissolved oxygen and phosphorus) that play a key role in lake productivity and 
recreational water quality. It is also an important measurement to better understand how lakes 
throughout BC respond to climate change. By measuring temperature throughout the water column, 
we may be able to detect changes in the time of lake turnover, changes to the depth of the 
thermocline, warming surface waters, and other impacts. 

Temperature stratification (i.e., vertical water column layering) patterns are very important to lake 
water quality as they can determine much of the seasonal oxygen, nutrient, and biological conditions. 
Temperature profiles were collected at the Hotel Lake Deep Site from May 31 to November 15, 2024 
and are shown below. 
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The lake was stratified from May 31 to September 15 and was lightly stratified on September 27. 
There appears to be a wide thermocline between 4 m and 8 m. The lake had uniform temperatures in 
the October 23 and November 15 profiles, indicating that late summer overturn took place between 
27 September and 23 October and oxygen was replenished to lower depths by 15 November with 
some residual DO depletion still evident on 23 October. For future years of monitoring, it is 
recommended that monitoring begin in April to capture the onset of lake stratification.   

What is Dissolved Oxygen? 

Dissolved oxygen (DO) is the amount of O2 molecules that are dissolved into the water. The amount 
of O2 that is dissolved in a lake depends on several factors including the mixing that occurs during 
the overturn of a lake, the amount of wind action a lake experiences, the temperature of the lake, the 
number of plants that photosynthesize in the lake, and daily fluctuation patterns.  

Why Measure Dissolved Oxygen? DO and temperature are measured from the surface to the bottom 
of the lake which is called a profile. The profile is done by measuring DO and temperature every 
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meter from the surface to 1 m above the lake bottom. By developing an understanding of what DO 
and temperature look like from the surface to the bottom of the lake, more insight can be gained 
concerning the health of the lake. With climate warming, it is becoming increasingly important to 
document DO and temperature profiles for lakes in order to better predict locations and time periods 
that may experience increased or decreased DO concentrations in relation to changing temperatures. 
More information on DO and temperature profiles can also assist lake managers with understanding 
how sensitive a lake is to change due to climate warming. DO profiles were collected at the Deep 
Site on Hotel Lake from August 16 to November 15, 2024, and are shown below.  

 

DO profiles for Hotel Lake show that oxygen was replenished to lower depths in the fall after the 23 
October sampling event. Dissolved oxygen depletion and anoxic conditions are evident in lower 
depths in the late summer between August 16 and September 15, with DO concentrations as low as 
0.39 mg/L on September 15, 2024.   

Volunteers at Hotel Lake were able to obtain a YSI to measure DO in August 2024, therefore, DO 
measurements were only collected in the late summer and fall in 2024. For future monitoring, it is 
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recommended that DO measurements be collected starting in April to capture the spring and early 
summer DO profiles. 

Conductivity 

Conductivity is a measure of how easily electricity flows through water. This is related to the 
concentrations of ions present in the water, which are made up of dissolved salts and other inorganic 
materials. As the concentration of ions increases in water, the conductivity also increases. 
Conductivity is also affected by temperature, with higher conductivity observed at higher 
temperatures. Conductivity is a helpful measure of water quality in a lake. Significant changes to 
baseline conductivity can indicate a source of pollution or other disturbance. Conductivity 
measurements were conducted at Hotel Lake every two weeks between May 31 and August 14. 
Conductivity profiles are shown in the graph below.  

 

Conductivity at Hotel Lake was fairly consistent throughout the monitoring period, with values 
ranging from 30 µs/cm on May 31, 2024 to 48.7 µs/cm on June 15, 2024. The value of 48.7 µs/cm, 
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collected on June 15, was outside of the normal range observed at that depth, which could indicate 
a false reading due to equipment error. Conductivity increased throughout the monitoring period, 
likely due to warmer temperatures observed throughout the season. There was also a slight 
decrease in conductivity observed at lower depths, correlating with decreased temperatures.  

Surface Temperature 

Why Measure Surface Temperature? 

Measuring temperature over time allows us to understand a lake’s specific thermal structure. 
Temperature measurement also provides important information on the health of the biological 
community by indicating when and where the temperature tolerances of fish and other animals or 
plants may be exceeded. Surface temperature monitoring is important to provide background 
conditions and therefore identify trends that may be present. Surface temperature also helps to 
determine much of the seasonal oxygen, phosphorus, and algal conditions. 

Surface temperature readings were collected by volunteers throughout the 2024 season. The surface 
temperature summary below shows surface water temperature and air temperature from May 31 to 
November 15, 2024.  

 

The maximum surface water temperature reading was 25.2°C (July 15) and the minimum was 11.7°C 
(November 15). The average surface temperature reading from May to November was 20.3°C. The 
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maximum air temperature recorded was 25°C (August 14) and the minimum was 7°C (November 
15). The average air temperature between May to November 2024 was 18.4°C. 

Water Clarity 

What is a Secchi Disk? 

The Secchi disk typically used in lakes is a 20 cm disk with alternating black and white quadrants. 
It is attached to a tape measure and lowered into the water until the observer can no longer see it. 
The depth of disappearance, called the Secchi depth, is a measure of the transparency of the water.  

Why Measure Water Clarity? 

Transparency (clarity) is a good indicator of the impacts from human activity on the land surrounding 
the water body. If transparency is measured through the season and from year to year, trends can be 
observed. It can serve as an early warning that activities on the land are affecting water quality. The 
clarity of the water impacts the amount of light penetration and in turn can affect photosynthesis and 
the distribution of organisms. Clarity decreases as colour, algae, or suspended sediment increases. 
The colouration could be due to staining which is largely from the decay of plant material. Algal 
growth is promoted by nutrient inputs, mainly phosphorus. Suspended sediments can increase as a 
result of increased runoff from urban or agricultural environments. Glacial sediments can also impact 
water clarity as the fine glacial silts remain suspended in the waterbody.  

The graph below shows the Secchi readings collected by volunteers between February 5 to December 
8, 2024. The minimum data requirement of 12 readings over the sampling season was met and the 
spread of measurements was evenly distributed from spring through late summer. During some site 
visits (July 15, July 30, August 14, and August 16), windy conditions made it difficult to collect 
accurate readings from the side of the boat. In this instance, volunteers collected Secchi readings in 
the water using a face mask. In instances where two Secchi readings are available, the reading using 
the face mask in the water was used.  
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The maximum reading was 7.25 m on July 30 and the minimum was 3.4 m on May 31. The average 
Secchi depth was 5.6 m in 2024.   

Keeping Hotel Lake healthy 
 Minimize the disturbance of shoreline areas by maintaining natural vegetation cover. 

Monitoring Recommendations 

• It is recommended that calibration and monitoring procedures are periodically reviewed 
throughout the monitoring period. Please see the appendix of this report for calibration 
procedures.  

• Observations made by volunteers are very helpful for interpreting data. It is recommended 
to continue to record any applicable field observations throughout the monitoring season 
(i.e. algae and its colouration, dead fish, weather events etc.). Photographs of observations 
can also be valuable. 

• Beginning monitoring in early April (weather and safety dependent) and continuing 
monitoring until complete overturn is caught in the fall (uniform temperature and DO from 
top to bottom) would be very valuable for tracking any changes to Hotel Lake’s 
stratification pattern over time. There is strong evidence that climate change is exacerbating 
existing issues in lakes and creating issues where issues didn't exist, whether expected or 
unexpected. This will make the management of BC's water resources more challenging. 
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One climate change impact already observed in many northern hemisphere lakes is reduced 
oxygen concentrations and earlier onset and longer periods of stratification, which will 
make internal nutrient loading more problematic (Woolway et al., 2020). This is one reason 
why collecting temperature and dissolved oxygen profiles that capture spring and fall 
overturn is so important for BC Lakes.  

• Hotel Lake was accepted into the Level 3 BC Lake Stewardship and Monitoring Program 
for 2025. This program will provide valuable baseline information for Hotel Lake which 
will expand the current monitoring program to include biweekly sampling of phosphorus 
and chlorophyll-a.  

 

Ice on / Ice off data 

Why Collect Ice-On and Ice-Off Data? 

Not all lakes freeze in the winter – Hotel Lake being one example, but for those that do, Ice-on and 
Ice-Off data contributes to a better scientific understanding of climate change. By analyzing citizen 
records, scientists have found that the freeze-thaw cycles of northern water bodies are changing. 
Observations of ice-on and off dates for BC Lakes can be submitted online through the BC Ice 
Reporting Tool (https://arcg.is/qy1e5). This data is important for interpreting seasonal data and for 
tracking climate change impacts on BC lakes. 

Summary 
The volunteers at Hotel Lake have begun to establish a great data set for the lake from 2024 BCLSMP 
monitoring, as well as previous monitoring conducted by volunteers for the past several years. Local 
volunteers are encouraged to continue to record Secchi and surface temperature readings, and 
dissolved oxygen and temperature profiles for a minimum of two more years, with an emphasis on 
collecting evenly spaced readings throughout the monitoring season. Hotel Lake was accepted into 
the BCLSS Level 3 program in 2025. Following the completion of monitoring associated with the 
Level 3 program, a final report will be prepared. This volunteer collected data is important for long 
term records and can help identify early warning signs should there be a deterioration in water quality 
from its current state. Local volunteer monitors are also encouraged to continue recording ice-on and 
ice-off dates (if applicable) for long term climate change records. 



11 

References 
BC Ministry of Environment [BC MOE 2025a]. 2025. Habitat Wizard Lakes Report. Accessed 

March 10, 2025. https://maps.gov.bc.ca/ess/hm/habwiz/  

BC Ministry of Environment [BC MOE 2025b]. 2025.iMapBC Freshwater Atlas. Accessed March 
10, 2025. https://maps.gov.bc.ca/ess/hm/imap4m/   

Hotel Lake Advisory Association [HLAA]. 2025. Hotel Lake Advisory Association Website. 
Accessed March 10, 2025. https://www.hotellakeadvisory.com/watershed.  

Sunshine Coast Regional District [SCRD]. 2016. Drinking Water Systems: Sunshine Coast Water 
Systems. https://www.scrd.ca/wp-content/uploads/2022/12/2016-SCRD-Water-Quality-
Report.pdf  

Woolway, R.I., M. Kraemer, J.D. Lenters, C. J. Merchant, C. M. O’Reilly and S. Sharma. 2020. 
Global lake responses to climate change. Nature Reviews Earth & Environment volume 1, 
p388–403. 

Appendix 

Hotel Lake QC Check Form – June 28, 2024 

https://maps.gov.bc.ca/ess/hm/habwiz/
https://maps.gov.bc.ca/ess/hm/imap4m/
https://www.hotellakeadvisory.com/watershed
https://www.scrd.ca/wp-content/uploads/2022/12/2016-SCRD-Water-Quality-Report.pdf
https://www.scrd.ca/wp-content/uploads/2022/12/2016-SCRD-Water-Quality-Report.pdf
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Proper Secchi Reading Procedure 
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