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Figure 1 (above): Curlyleaf pondweed 

(Potamogeton crispus) from Christina 

Lake. 

 

Introduction 
The introduction of aquatic invasive species (AIS) has been shown to be one of the biggest threats to biodiversity within 

freshwater environments, and can cause a myriad of impacts from degradation of water quality to changes within the 

food web (Environment Canada). The Christina Lake Stewardship Society (CLSS) along with the Boundary Invasive 

Species Society (BIS) implemented a program in 2013, to educate the public on preventing the spread of these harmful 

AIS. 

Christina Lake is in close vicinity of the federal border, which makes this water body “high-risk” when it comes to the 

potential introduction of the Zebra and Quagga mussels. These freshwater mussels are able to attach to substrates and 

produce a million offspring per year, which plug water intakes and can cause serious declines in local fisheries. These 

mussels have been introduced into at least twenty states, and were introduced into Lake Winnipeg last year. If these 

mussels were to get into Christina Lake, the impacts would be vast for a lake where recreation and tourism are main 

drivers of the economy. The CLSS has been monitoring for these mussels for six years using substrate samplers, luckily to 

date they have not found any mussels. 

The Societies are also concerned about other AIS including the 
American bullfrog (Lithobates catesbeiana) and the Red-eared 
slider (Trachemys scripta elegans) that could cause serious 
declines in native reptile and amphibian populations. There are 
also AIS within Christina Lake that we do not want to spread to 
other water bodies. Species such as Eurasian watermilfoil 
(Myriophyllum spicatum), and the newest aquatic plant invader, 
Curlyleaf pondweed (Potamogeton crispus), have made their 

home in Christina Lake. The Regional District of Kootenay 
Boundary (RDKB) has undertaken a large Eurasian watermilfoil 
removal program, and without this program, the lake would 
contain large mats of this aquatic invader that would inhibit the 
growth of native species, and cause other ecological impacts.  
 
Christina Lake is a recreationally-based lake, with visitors coming from all over the world, and unless people are aware of 

and careful to prevent the transportation of invasive species, these introductions will continue.   

Public Outreach 
There is no way of eradicating the Zebra and Quagga mussels once they have been introduced in to a lake, so prevention 

is especially important. The CLSS and the BIS have initiated an educational program to share with the public some of the 

disastrous impacts of AIS introduction into lakes, as well as encouraging boaters to properly “Clean, Drain, Dry” their 

watercrafts (as well as, fishing gear, boating gear, waders, and boots) to help prevent spread. This program which began 

in 2013 with the training of staff in Dover, Idaho to learn about the ecology and biology of these mussels, as well as 

learning how to properly inspect watercraft, continued this year. This public outreach involved targeting boaters and 

resorts, and informing those coming into the CLSS Interactive Gallery at the Christina Lake Welcome Centre. 

Targeting Boaters 
Members of the CLSS and BIS spent 4 hours a day (either morning or afternoon), 3 days per week at the Texas Creek 

Provincial Park Boat Launch from July 2, 2014 until August 23, 2014, providing the public with educational materials 

pertaining to AIS, as well as looking for watercraft coming from “high-risk” areas with Zebra and Quagga mussels (see 

Figure 2). Jade Milaney (CLSS), Ashley Lawrence (BIS), and Teague Urquhart (CLSS volunteer with BSc in Aquatic Biology) 

handed out wallet cards which showed the proper way to clean boats, rack cards highlighting AIS impacts, fishing license 

holders, boat key chains, and a bulletin describing the underwater world of Christina Lake. These members also 
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Figure 3 (above): Heather Ling (left) and Brenda 

LaCroix (right) at the CLSS Interactive Gallery. 

 

collected data, on the number of boats launching, where they were coming from, and whether they stopped to chat. 

This data is summarized in Table 1.   

 

 

 

 

 

 

Figure 2: Zebra (A) and Quagga (B) mussel occurrence in North America extracted (September 30, 2014) from the US 

Geological Survey real-time maps of mussel sightings distribution. 

http://nas.er.usgs.gov/taxgroup/mollusks/zebramussel/ 

A protocol that was created in 2013 was followed again this year. This included allowing watercraft owners to approach 

them, rather than going up to these individuals when they were in the midst of loading their gear, so they were more 

receptive to the information being provided. The majority of the educational materials used were produced in 2013, 

with the addition of the fishing license holders this year.  

Staff was provided with numbers for contacting a local police officer and conservation officer should any problems arise 

at the boat launch. These officers were also supplied with the educational materials which they circulated when they 

were out on the lake. 

Targeting Resorts 
Members of the Societies visited the hotels and resorts in the area again this year, and provided the managers with 

educational materials to hand out to their guests. As many of them had heard this news last year from the Societies, 

they were not as receptive, but still agreed to share the information with the public.  

Interactive Gallery 
 

The CLSS has an interactive Gallery at the Christina Lake Welcome 

Centre, which saw approximately 2000 visitors this summer. Staff 

of the Gallery informed the visitors about preventing the spread 

of AIS, and distributed the same educational materials that were 

available at the boat launch.  Staff of the Interactive Gallery was 

also responsible for sharing AIS information on social media. The 

CLSS has a Facebook page, website blog (lakesteward.ca), and 

YouTube channel which they post information pertaining to their 

AIS program.        

B A 

http://nas.er.usgs.gov/taxgroup/mollusks/zebramussel/
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Figure 5: CLSS Staff Heather Ling and Jade 

Milaney holding a substrate sampler and 

plankton haul net. 

 

 

 

Heather Ling and Jade Milaney holding the 

Zebra and Quagga Mussel Monitoring Program 
The CLSS has been sampling for mussels since 2009 using substrate samplers, which provides any mussels within the 

water column, a place to attach. The CLSS and BIS also initiated a new mussel sampling protocol this year as well which 

involved using a plankton haul net, to sample for the larval form of the mussels. 

Substrate Samplers 
Five substrate samplers were placed in high-boat-traffic areas around the lake. The locations are the Texas Creek 

Provincial Park Boat Launch, the RDKB Boat Launch, Schulli’s Resort, Willow Beach Resort, and a residence beside 

Skand’s Tent and Trailer Resort (see Figure 4). These samplers were tested bi-weekly for mussels, where staff of the 

Societies checked for grit (which could be evidence of growing mussels), and took scrapings for microscopic 

examination.   

Plankton Haul Net 
A plankton haul net was incorporated into the sampling 

methodology this year. This technique for sampling allows 

earlier detection of mussels in their larval form, called veligers. 

These veligers are microscopic and float in the water column 

until they are ready to attach to a substrate, and can be caught 

in this form using the net as it is dragged through the water. 

The sample is then analyzed using a compound microscope 

that the CLSS was able to purchase through a grant from 

Mountain Equipment Co-Operative (MEC). This fund also 

enabled the CLSS to purchase an iPad mini to facilitate data 

entry in the field.  

This sampling was done in August by CLSS and BIS staff bi-

weekly at the two most-frequented boat launches, Texas 

Creek Provincial Park Boat Launch and the Regional District of 

Figure 4: Substrate sampler locations around Christina Lake for monitoring of Zebra and Quagga mussels. Map 

extracted from Google Earth. 
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Figure 6: The mascot “Zebb” for 

the Christina Lake AIS Program. 

Kootenay Boundary (RDKB) Boat Launch on Larson Rd. This protocol was also incorporated into the Water Quality 

Sampling Protocol which was done bi-weekly throughout August and September. The sampling methodology involved 

doing 4 tows either from a boat, or along the dock. 

Results 
Of the 286 visitors to the Texas Creek Provincial Park Boat Launch, 32% (see 

Figure 7 A) visited the staff at the gazebo to learn about AIS and receive 

educational materials, an increase of 5% from 2013. The majority of these 

boaters (77%) were BC residents, whereas 21% were from Alberta. There 

were also 4 boaters from Washington, and 2 from Saskatchewan (see Figure 7 

B). Members of the Societies also observed one boater from the high-risk area 

of California. Staff talked to this owner of a small tin boat, and he shared that 

the boat had already been in the lake, but sat in his yard for a year, and was 

washed and waxed before making the trip up to BC. A report was also filed 

with Report All Poachers and Polluters (RAPP) line regarding this boat.  

Again this year, those visiting the booth were very receptive to the 

information that was being presented to them. The note-taking procedures 

were altered this year, so that repeat visitors were not included in the data. 

See Appendix A. 

 

 

 

Figure 7 (above): Two charts highlighting the results of data collected at the Texas Creek Provincial Park Boat Launch. 

(A) The origin of boaters based on their license plates. (B) The proportion of watercraft owners that visited the 

educational booth to learn about aquatic invasive species. 

The substrate samplers were free of mussels at all 5 locations (see Table 1). Unfortunately, one sampler was missing at 

Willow Beach, and the sampler from Schulli’s had been dragged on to the beach with docks following their removal.  

All samples collected from the plankton haul net were free of mussel veligers upon microscopic examination (see Table 

2). We received this net later in the season than expected, so data collection did not begin until August 8th, 2014.  

A B 
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Table 1 (below): A summary of the results from the substrate samplers that were placed in 5 high-boat traffic areas 

around Christina Lake. See Figure 4 for location. 

DATE Willow 
Beach 

Schulli's 
Resort 

Merry's 
Residence 

Marina 
Boat 

Launch 

Texas Ck. 
Boat 

Launch 

COMMENTS 

July 8, 2014 Absent Absent Absent Absent Absent Some algal growth, and rust (from docks) on substrate 
samplers 

July 23, 2014 Absent Absent Absent Absent Absent Some sand and midge larvae on Schulli's and Willow Beach 
samplers; lots of algae on all; some rust found on Marina 
sampler. 

August 6, 2014 Absent Absent Absent Absent Absent Scrapings were collected from each substrate sampler, 
and examined microscopically. Nothing out of the 
ordinary. 

August 20, 2014 Absent Absent Absent Absent Absent Scrapings were collected from each substrate sampler, 
and examined microscopically. Nothing out of the 
ordinary. 

September 4, 2014 Absent Absent Absent Absent Absent Scrapings were collected from each substrate sampler, 
and examined microscopically. Nothing out of the 
ordinary. 

October 3, 2014 Missing Absent Absent Absent Absent The substrate sampler from Willow Beach was missing; the 
docks from Schulli's had already been removed and the 
substrate sampler had been dragged onto the beach; the 
other 3 had no signs of mussels. 

 

Table 2 (below): A summary of the results pertaining to plankton haul net sample collection. This was done at the two 

main boat launches located off of East Lake Dr. in Christina Lake, BC, and involved microscopic examination of 

samples for mussel veligers. 

DATE SURVEYOR LOCATION 
DEPTH OF 
READING 

# 
TOWS 

VELIGERS 
PRESENT? COMMENTS 

August 8, 
2014 

Jade 
Milaney 

and Ashley 
Lawrence 

Texas Creek 
Provincial Park 

Boat Launch 
6.5 4 No 

Plankton haul was done from the dock at 1 metre intervals. 
A lot of sediment and detritus within samples that were 
examined microscopically at CLSS Interactive Gallery. 

RDKB Boat 
Launch at the 

Marina 
6.5 4 No 

Plankton haul was done from the dock at 1 metre intervals. 
A lot of sediment and detritus within samples that were 
examined microscopically at CLSS Interactive Gallery. 

August 22, 
2014 

Jade 
Milaney 

and Ashley 
Lawrence 

Texas Creek 
Provincial Park 

Boat Launch 
6.5 4 No 

Plankton haul was done from the dock at 1 metre intervals. 
Nothing out of the ordinary was found within samples that 
were examined microscopically at CLSS Interactive Gallery. 

RDKB Boat 
Launch at the 

Marina 
6.5 4 No 

Plankton haul was done from the dock at 1 metre intervals. 
Nothing out of the ordinary was found within samples that 
were examined microscopically at CLSS Interactive Gallery. 

September 
1, 2014 

Leo Morand 

Texas Creek 
Provincial Park 

Boat Launch 
8 4 No 

Plankton haul was done from a boat at 10 metre intervals 
moving North to South in front of the boat launch. The 
samples were very clear when examined microscopically, so 
larger samples will be taken next time.  

RDKB Boat 
Launch at the 

Marina 
7.5 4 No 

Plankton haul was done from a boat at 10 metre intervals 
moving North to South in front of the boat launch. The 
samples were very clear when examined microscopically, so 
larger samples will be taken next time.  

September 
20, 2014 

Leo Morand 

Texas Creek 
Provincial Park 

Boat Launch 
8 4 No 

Plankton haul was done from a boat at 10 metre intervals 
moving North to South in front of the boat launch. Nothing 
ordinary within samples when examined microscopically. 

RDKB Boat 
Launch at the 

Marina 
9 4 No 

Plankton haul was done from a boat at 10 metre intervals 
moving North to South in front of the boat launch. Nothing 
ordinary within samples when examined microscopically. 
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Figure 8: Destination of vessels intercepted with 

Zebra or Quagga mussels by Idaho's Watercraft 

Inspection Program. Combined data from 2009 - 

2013. Total of 105 fouled vessels. Extracted from 

Idaho Invasive Species Watercraft Inspection 

Program 5 Year Review 2009-2013. 

Future Implementation 
The Societies have been doing their best with their limited means to prevent these harmful aquatic invasive species (AIS) 

in to Christina Lake, as well as preventing the AIS that the lake contains from being spread to other water bodies. 

Unfortunately, there is no federal or provincial legislation in place to implement mandatory inspection sites, and there is 

limited availability of boat washing stations within BC.  

Recommendations for 2015 
The data collection component should be expanded to be able to obtain important information about origin of vessel 

owners, some of the topics discussed (to see where public interest lies), and where these vessels have been. Although 

staff were checking license plate numbers and watching for boats from high-risk areas, there is a possibility that some of 

those with BC license plates may have also been in mussel-infested areas. Unfortunately, without the implementation of 

mandatory inspections in BC only those voluntarily talking to staff will be able to be questioned.  

Due to lack of space at the boat launch, the Societies have been unable to perform voluntary boat inspections although 

they have been trained to do so. They are hoping to establish a site at the Christina Lake Welcome Centre that would be 

able to accommodate these inspections, and they will be working with the RDKB, Conservation Officer Services, and the 

Province of BC to facilitate this.  

The Zebra and Quagga mussel monitoring will be more thorough in 2015. The plankton haul net that was used, arrived 

later in the season than expected, so no data was collected in July, but will be included next year. One substrate sampler 

went missing and another had been dragged on to the beach when the docks were removed, so it is important that 

these samplers be removed closer to Labour Day Weekend.  

The BIS has also been working to inventory the aquatic 

invasive species within Christina Lake, and they have mapped 

out areas of Fragrant waterlily (Nymphaea odorata) and 

Curlyleaf pondweed (Potamogeton crispus). This will provide 

baseline information, allow them to track any changes in the 

density of these AIS within Christina Lake, and develop a 

management or monitoring program.  

Mandatory Inspections in BC 
The allocation of more funds, and rapid action by the federal 

and provincial governments, leading to mandatory boat 

inspections (trans-boundary and provincially) and ramped up 

public outreach, is necessary to help ensure that the Zebra 

and Quagga mussels do not enter BC's freshwater systems. 

The Okanagan Basin Water Board (OBWB) sent letters to 

Premier Clark/Minister Polak, and to federal Ministers 

Shea/Blaney, on the need for urgent action to prevent this 

invasion. The CLSS has written their own letters to these 

Ministers and have encouraged other groups to do the same.  

Idaho`s State Department of Agriculture implemented a mandatory boat inspection program in 2009, and since its 

inception, they have done almost 200,000 inspections. These inspections have intercepted all kinds of AIS including 105 

mussel-fouled vessels, where 11% of these boats were headed to BC (see Figure 8). If just one of these boats were to get 

into a water body, it could trigger a cascade of disastrous economic and ecological impacts for the province.  
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Figure 9: An example of 

the stickers used in the 

Idaho Boat Inspection 

Program. 

Idaho`s program would be a great model for BC, and has already been adopted by 

neighbouring states, Oregon, Montana, and Wyoming. This “sticker program” 

requires watercraft owners have their vessel inspected before entering any 

waterway, and upon inspection they must purchase a sticker which allows them 

to launch. The sticker fee is able to generate $750,000 per year which is allocated 

to the Idaho Invasive Species Fund (IISF) which was designated to allow for 

funding of invasive species program expenses, and includes education, prevention 

and early detection/rapid response protocols. 

Pros and Cons of Portable Boat-washing Station 
At Christina Lake, the closest locations for decontamination of vessels are the 

carwashes in Grand Forks, which is 22 km away from the town centre. This is rather 

inconvenient for boats that require a wash before entering the lake. A portable wash station such as the “Mobile 

Watercraft Decontamination and Reclaim Centre” purchased by the East Kootenay Invasive Plants Council (EKIPC) would 

be beneficial for decontamination at Christina Lake. There is a large cost associated with the purchase of this machine as 

well as staffing, storage and training costs. The EKIPC’s draft preliminary budget proposes that the cost for staff and 

storage alone is $74,667 on the low end for 90 days of work by 2 crew members. The purchase of the portable wash 

station and all the accessories required from HYDROMAT™ will cost over $27,000. The grand total of $101,667 is the 

funding that would be required to initiate this boat washing station at Christina Lake. 

 

 

 

 

 

 

 

 

 

Figure 10: Hydroblaster Model 5/3000GHO-WDS Decontamination and Reclaim System which is designed, engineered, 

manufactured and serviced Hydro, Engineering, Inc. 

Another consideration for this project would include finding a reliable water source to fill this 225 gallon machine that 

must be kept ¾ full for transportation purposes. And, once the water is contaminated, it must be dumped in an area 

where there is no chance that it could leach into water ways. This is important because this contaminated water could 

contain harmful AIS.  

The Societies have found that when people are in a rush, they are less likely to approach staff. Unless mandatory boat 

inspections are implemented in BC, it is likely that the portable wash station will not be used to its full potential. Only 

those watercraft owners with time and some knowledge of the impacts of AIS will be willing to sit through the long 

decontamination process. 
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A way to offset costs may be to charge for “boat cleanings” at the beginning and the end of summer. This would allow 

staff to talk to the vessel owner about where they have been, do a brief inspection, and provide educational materials 

pertaining to AIS. 

Appendix A 

A summary of the data collected at the Texas Creek Provincial Park Boat Launch showing the province/state the 

watercraft owners originated, whether they visited the educational booth (yes or no), the number of repeat visitors, 

and whether they were arriving or departing from the boat launch. 

 

 

DATE BC AB CA SK WA YES NO REPEATS ARRIVE DEPART
July 2, 2014 12 5 0 1 0 6 12 0 6 9

July 4, 2014 18 0 1 0 0 4 15 3 5 13

July 5, 2014 11 3 0 0 0 7 7 1 1 9

July 9, 2014 10 4 0 0 0 2 12 0 2 12

July 11, 2014 13 4 0 1 0 5 14 4 2 14

July 16, 2014 13 6 0 0 0 4 16 2 2 16

July 18, 2014 6 1 0 0 0 2 6 4 3 4

July 19, 2014 11 2 0 0 0 2 11 2 3 10

July 23, 2014 11 3 0 0 0 5 10 4 2 12

July 25, 2014 4 3 0 0 0 2 5 1 0 7

July 26, 2014 22 2 0 0 1 3 22 0 1 23

July 30, 2014 8 0 0 0 0 3 5 0 0 8

August 1, 2014 7 6 0 0 0 2 11 0 2 10

August 2, 2104 7 6 0 0 0 4 11 3 1 10

August 8, 2014 21 5 0 0 1 4 23 8 8 18

August 9, 2014 13 2 0 0 0 3 12 12 6 9

August 13, 2014 5 2 0 0 0 2 5 2 1 6

August 16, 2014 9 1 0 0 1 0 11 2 1 10

August 20, 2014 5 2 0 0 0 6 2 2 2 3

August 22, 2014 6 1 0 0 0 3 4 2 4 3

August 23, 2014 8 1 0 0 1 2 9 9 6 4

TOTALS 220 59 1 2 4 71 223 61 58 210


