
 

 
 
 
 
 
 
 
 
 
 
 

Vancouver Island Forage Fish Spawning 
Habitat Monitoring Project: 

Citizen Science 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Developed by: Mount Arrowsmith Biosphere Region Research Institute  
 
October 2018 
  



Vancouver Island Forage Fish Spawning Habitat Monitoring Project 

Page 2 of 14 
 

Table of Contents 
 
1.0 Material Checklist 3  

1.1 Fieldwork Checklist 3 
1.2 Laboratory Checklist 3 

2.0 How to Sample – Step by Step 4 – 10 
2.1 Site Assessment 4 
2.2 Filling Out the Forage Fish Spawning Habitat Characteristics  4 

Data Sheet  
2.2.1 Location & High Tide Events 4 
2.2.2 Samplers  5 
2.2.3 Current Conditions 5 
2.2.4 Sediment Sample Collection 5 

2.3 Sample Collection 6 
2.4 Sample Processing 7 

2.4.1 Sieving in the Field 7 
2.4.2 Sieving at the Office/Laboratory 8 
2.4.3 Vortex Method 8 

3.0 Laboratory Analysis 10 – 11  
3.1 Species 10 

3.1.1 Pacific Herring (Clupea pallasii) 10 
3.1.2 Pacific Sand Lance (Ammodytes hexapterus) 11 
3.1.3 Surf Smelts (Hypomesus pretiosus) 11 
3.1.4 Rock Sole (Lepidopsetta bilinear) 11 

4.0 Building a Vortex Method Unit  11 – 13  
4.1 Materials Required 11 

4.1.1 For Construction 12 
4.2 Assembly 12 

5.0 References 14 
 
 
 

 
 
 



Vancouver Island Forage Fish Spawning Habitat Monitoring Project 

Page 3 of 14 
 

1.0 Material Checklists  
 
1.1 Fieldwork Checklist  
 
Sample Collection 
□  Data sheets 

□ Pencils 

□ Measuring Tape x2 

□ Tide tables (current day) 

□ Location codes document 

□ Thermometer  

□ Camera 

□ GPS unit 

□ Plastic jars – scoops (16oz/500mL) 

□ Sample containers  
 
Sample Processing 
□ 5 gallon bucket  

□ Sieves – 4mm, 2mm, 0.5mm 

□ Plastic tubs (for sample transfer) 

□  Nylon brushes 

□ Water buckets 

□ 18 Gallon tote  

□ Blue Bowl with stands 

□ Bilge pump with host attachments  

□ 12V marine battery 

□ Turkey baster 

□ Big and little spoon 

□ Spatula 

□ Wooden shims 

□ Wash bottles 

□  Sample jars and sample tags 
 
 
 
 
 
 
 
 
 
 

1.2 Laboratory Checklist 
 
□ Dissecting microscope 

□ Sediment sample 

□ 3 – 5 mL Plastic pipette 

□ Small spoon 

□ Paper towels 

□ Petri dishes 

□ Fine point forceps 

□ Data sheets 

□ Sample jars 
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2.0 How To Sample – Step by Step 
 
2.1 Site Assessment 

1. When you first arrive at a site you will walk down into the intertidal zone, 
noting the last high tide mark typically identified by a line of sea wrack. 
Assess the area based on sediment type, with Pacific sand lance and surf 
smelt spawning fish preferring a sand and pea to pebble gravel combination. 
The high boundary of the spawning area is typically the high tide mark and 
the low boundary is generally the change in sediment type to a large cobble 
rocks, but could just be based on elevation if there is no change in sediment 
type.  

2. Lay out the 30-metre chain through the middle of what you predict to be the 
forage fish spawning habitat.  

3. In the case for those locations that have sample sites established, use the 
document that showcases each of the sites and follow the landmark 
description in order to return to each site. 

 
2.2 Filling out the Forage Fish Spawning Habitat Beach Survey Data Sheet  
2.2.1 Location & High Tide Events 

1. Using the Location Coding document for Vancouver Island fill out the 
regional district, as well as the municipality and/or electoral area that your 
site falls within. For the beach code use the first letter of each word in the 
name of the beach or the first two letters of the beach’s name if it is only one 
word.  

2. Then using the “Fisheries and Oceans Canada (DFO) Management Areas: 
Vancouver Island” document to note the fisheries management area in which 
you are sampling in. 

3. In the case for those locations that have sample sites established, use the 
document that showcases each of the sites; it has the location and DFO areas 
noted for each beach. 

4. Finally, use the tide tables that you have printed off for that day and region to 
identify the “Last High Tide,” referring to the most recent high tide event, and 
“2nd Effective High Tide,” which refers to the first high tide of the day or a 
high tide that occurred the previous day that reached a greater elevation 
than the last high tide. Record the time and elevation of each respective 
event, if applicable.  
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2.2.2 Samplers 
5. Record the sampler’s name(s) and affiliated organization, if applicable.  
6. Record the date and time of the sample collection, as well as the 

identification number/name of the camera that you are using to take photos.  
 
2.2.3 Current Conditions 

7. Record the current weather conditions including the clouds, wind, and wave 
conditions.  

8. Using the closest weather station to your location to record the air 
temperature, wind direction, and wind speed. Remember that winds are 
named after the direction they are coming from. Note: Weather Underground 
(wunderground.com) is a useful website and app to use. 

9. Using the thermometer, record the temperature of the water at the deepest 
depth you are able to reach; be sure that the water you place the 
thermometer in is not stagnant. 

 
2.2.4 Sediment Sample Collection 

10. Record your beach station number, sample number, and time at which you 
are sampling. Note: Sample areas are only 30m x 5m, therefore there is a 
possibility that more than one sample will need to be taken from a single beach 
station. 

11. Go to the 15-metre mark along your 30-metre transect that was laid out and 
record the UTM coordinates. This will allow for samplers to return to the 
same site and be able to lie out the same transect with 15-metres on either 
side of the GPS coordinates. 

a. In the case for those locations that have sample sites established, use 
the document that showcases each of the sites. You can use the UTM 
(location) coordinates from that document for each site. 

12. Using the “Field Observation Sampling Codes” choose the appropriate beach 
sediment type and character of uplands, which identifies how impacted the 
area above the beach station is as a result of human development.  

13. With the second tape measure, measure the width of the potential forage fish 
spawning habitat, which will typically stretch from the high tide mark usually 
determined by a line of washed up alga, approximately 0.5 meters in 
elevation below the log line, down to the area that either has a notable 
change in sediment or is the lower boundary of spawning habitat as 
determined by the tidal elevation measurement that was completed in the 
first sampling step. Note: Sediment type change is the better indicator unless 
the beach has completely uniform sediment. 

14. The length of the potential forage fish spawning habitat is referring to the 
distance along the beach that you can see that remains relatively uniform. In 
order to keep this simplistic, make your best estimate if the extent of the 
beach with relatively uniform sediment is greater than (>) or less than (<) 
100 metres.  
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a. Note: If the length of potential spawning beach is greater than 300m it 
is a good idea to establish a second beach station at this site. 

15. Record the “Landmark Object” that you have chosen to measure your 
transect from. The object must be a permanent, unmovable object at the top 
of the beach, along the upland toe – where the beach transitions into the 
uplands.  

16. You will measure the distance between the transect, at the 15-metre mark, 
and the chosen landmark. Record this measurement in the “Landmark 
Distance (m)” column. Note: If the 15-metre mark is not the most ideal 
location along the line to measure from, be sure to record what distance along 
the line the measurement was actually taken from. 

a. In the case for those locations that have sample sites established, use 
the document that showcases each of the sites. Use the landmark and 
landmark measurement (ex. measured from the 8m mark) that was 
used in the document. However, be sure to re-measure the landmark 
distance each time because the height in which you sample on the 
beach will vary as the beach changes throughout the year. 

17. Record how shaded the sample site is using the “Field Observation Sampling 
Codes.” Note: Take into consideration that this is a seasonal and daily average 
for the site. 

18. The sample type will typically always be “Bulk” (“B”) since you will be 
collecting a sediment sample to process later using the Vortex method. 
However, the other option is “Scoop,” meaning you only collected 500mL of 
sediment because you were able see eggs at the site without processing. In 
these situations, collecting only a scoop is appropriate to identify species 
present and reduce our sampling impact. 

19. Each site requires you to take 6 photos, including one of the sample tag, one 
of the sediment next to an object for size comparison (use the 16oz/500mL 
plastic scooping jar), one of the beach backshore, beach right, beach 
foreshore (towards the water), and beach left. Ensure that you move, as 
necessary, to get representative photos of the fore- and backshore. If multiple 
samples are collected at a single beach station only the photo of the sample 
tag and sediment are required for each subsequent sample.  

20. Finally, include any additional comments regarding the sites, or 
objects/wildlife you observed at the site in the “Comments” section at the 
bottom.  

 
2.3 Sample Collection 

1. You will need a 4L plastic container, a filled out sample tag, and the 
16oz/500mL scoop.  
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2. First, mark the 15-metre mark along the 30-metre transect, this will help you 
collect your sample. Envision that at the 15-metre mark a line reaches up 2.5 
metres and down 2.5 metres of your sample area (sample area is 30m x 5m) 
– this line will be creating four quadrats that you will be sampling from. 

 
3. Using the scoop and container, you will collect approximately an equal 

amount of sediment from each of the quadrats, identifying the most ideal 
sediments in each quadrat to collect. Note: You are selectively choosing your 
sample, therefore if one or more of the quadrats has better sediment feel free to 
collect more of your sample from the most ideal quadrats of the sample area. 

4. Once your sample is collected, put the sample tag into the container. The 
sample tag will follow the sample from this point forward, all the way 
through to lab analysis.  

5. Wash out your scoop after every sample you collect to avoid cross-over 
between samples. 

 
2.4 Sample Processing  
It is possible to complete the next steps either in the field or back at the office or 
laboratory, each requiring specific equipment.   
 
2.4.1 Sieving in the Field  

1. At this point, you have your sample collected and you need to reduce the size 
of it because you do not want to have to sift through that much sediment to 
find the eggs. You will need your 5-gallon bucket, three stackable sieves, 
4.0mm, 2.0mm, and 0.5mm, a water bucket, a wash bucket, and a wash bottle.  
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2. First, ensure that the sieves are stacked in the 
appropriate order from largest to smallest 
with the smallest being on the bottom. Then 
place the sieves on top of the 5-gallon bucket 
and pour your sample into the top sieve.  

3. This is a two-person job – the first person will 
be collecting water to pour over the sample 
while the second person is responsible for 
shaking the sediment through the sieves.  

4. Collect the sample from the 0.5mm sieve in a 
wash bucket, this is the sample that you will 
process using the vortex method. 

5. Ensure you clean the sieves, using the nylon 
brushes, and rinse out the buckets after each 
sample, again avoiding cross-over between samples. 

 
2.4.2 Sieving at the Office/Laboratory 

6. You will follow the same method as stated above in “Sieving in the Field,” but 
instead of one person collecting water to pour over the sample, a hose can be 
used to wash the sample through while the other person shakes the sieves. 

7. Ensure that you have collected the sample from the 0.5mm sieve in a wash 
bucket, as well as clean the sieves and 5-gallon bucket between each of the 
sieving events. 

 
2.4.3 Vortex Method 

8. To set up your unit, fill your 18-
gallon tote with 3 to 4 buckets of 
water, or until it is half full. Put the 
tote lid back on and feed the bilge 
pump through ensuring that the 
battery clamps and the flex hose 
stick out of the small hole. Rest the 
0.5mm sieve over the larger, round 
hole and place the blue bowl on 
top of that. Make sure that the 
sieve and blue bowl are as level as 
possible – use shims to level it if 
necessary. Connect the hose to the 
blue bowl. Before you attach the 
battery clamps to the 12V battery, 
ensure that the valve on the blue bowl 
is completely open – it should never be 
closed when the pump is running, it will 
cause the hose to burst.  
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9. Attach the battery clamps to the battery and allow the blue bowl to fill with 
water. You want the water to be approximately 1 to 2 cm from the top of the 
bowl; if it is a little higher to 
start it should not be a problem 
because when you put the 
sediment in it will lower the 
water level. It is at this point 
that you ensure the bowl and 
sieve are level before moving 
forward.  

10. Add your sample into the blue 
bowl using the spoons. Add the 
entire sample and wash out the 
wash bucket into the blue 
bowl. (If you have a very large 
sample that will over flow the 
raised centre be sure to 
process the sample in multiple portions.) 

11. Once the sample is in the bowl, use the spatula and small spoons to agitate 
the sediment starting at the centre and moving the sediment towards the 
rim, for 1 to 2 minutes – 
this will release the lighter 
materials, such as eggs and 
organic matter. These 
lighter materials will be 
carried by the water vortex 
through the raised centre 
and be collected in the sieve 
below.  

12. After agitation, let the 
water run for another 
minute, allowing the vortex 
to collect any of the last 
light material.  

13. When you are ready to shut off the bilge pump, you will need to close the 
valve attached to the blue bowl and disconnect the battery clamp 
simultaneously. By closing the valve it will ensure that sediment doesn’t get 
sucked back into the bilge pump.  

14. Using the baster, collect the sediment that is directly beside the raised centre 
of the blue bowl. This action will ensure that any final organic materials that 
didn’t make it over the rim will be included in the sample.  

15. Wash the final sample that was collected in the 0.5mm sieve, into a sample 
jar – do your best to the least amount of water into the sample jar. This 
sample is now ready to be analyzed in the laboratory.  
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16. Don’t forget to wash your sieve with the nylon brush or wash out all of your 
buckets. Finally, clean the nylon stocking that is covering the pump to ensure 
that all the sediment is washed off of it. 

Note: If you are processing on the beach with salt water be sure to flush 
your bilge pump with fresh water as soon as possible, as salty, marine 
water will take a toll on the equipment overtime.  

 

3.0 Laboratory Analysis 
 

1. Each sample should be analyzed separately, ensuring no cross 
contamination.  

2. Using a small spoon, take a very small amount of your sample and spread it 
thinly in a petri dish. Creating a single layer, rather than a thick layer of 
sediment, along the bottom of the petri dish is the best technique and will 
reduce the possibility of you missing eggs. 

3. Comb through the entire sample using the dissecting microscope.  
4. Whenever you think that you have found an egg, use the forceps to grab it 

gently, ensure that it is an egg and not a rock or plastic that looks like an egg.  
5. Be sure to separate all of the eggs that you find from the sediment for further 

analysis. If there are eggs present, you will document: [1] the species, [2] the 
number of each species, and [3] the alive to dead ratio of each species. If there 
are more than 100 eggs, you are only required to stage the first 100. All of 
this data is to be documented on the data sheet. 

6. After analysis, the eggs that are found will be preserved in Stockard’s 
Solution. Be sure you are in a ventilated area and wear gloves. You will 
pipette the solution from the bottle into the sample jar with the eggs; you 
only need enough solution to cover the eggs. Note: You should only be 
using Stockard’s Solution on samples that have eggs present. 

 
3.1 Species 
There are four potential forage fish species that you are likely to see when sampling, 
including: 
 
3.1.1 Pacific Herring (Clupea pallasii) 
 

 Almost entirely spawn on marine 
vegetation 

 They have a distinct shell attachment 
sites 

 Often found in layers or clumps 
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3.1.2 Pacific Sand Lance (Ammodytes hexapterus) 
 

 Relatively small compared to the other forage 
fish species’ eggs 

 Have multiple sand grains attached 
 Not completely round 
 Milky colour 
 There is 1 large oil droplet in the yolk 

 
 
 
3.1.3 Surf Smelt (Hypomesus pretiosus) 
 

 The egg will only be attached to the sediment at 
a single point 

 Non-self-adhesive – not attached to other eggs 
 Found entirely in beach sediment particles 

 
 

 
3.1.4 Rock Sole (Lepidopsetta bilinear) 
 

 Perfect sphere 
 Very transparent  
 Does not attach to sediment – no attachment 

sites 
 Non-self-adhesive 

 

4.0 Building a Vortex Method Unit 
 

4.1 Materials Required 
□ 18-gallon tote with lid 

□ Blue Bowl Gold Concentrator 

□ 750 to 1000 GPH Submersible electric water pump 

□ 12V Battery 

□ Two foot length of ¾” flex hose or the equivalent in PVC pipe 

□ ¾” Male thread hose end kit 

□ An adjustable hose valve 

□ A quick connect hose fitting kit with female thread 

□ 0.5mm Sieve  

□ Shims 

□ Wash bottle 

□ Rubber spatula 
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□ Large plastic spoon 

□ Small plastic spoons 

□ Baster 

□ Sample jars 
 
4.1.1 For construction 
□ Box cutter 

□ Permanent marker 
 

4.2 Assembly 
1. Connect the bilge pump and blue bowl 

with the flex hose and quick connect 
hose fittings.  

2. Stretch nylon stockings over the 
pump’s water intake – it will ensure 
that if any eggs fall into the tote they 
will not pass through the pump and 
into contaminate other samples. 

3. You will need to cut two holes in the 
tote’s lid: one smaller one in the top 
corner for the flex hose and battery clamps to come out of and one larger 
round one that the 0.5mm sieve will sit on. You will have to customize this 
hole to ensure that your sieve will not fall through. 

4. Next, on a level surface, fill your tote half full of water, place the bilge pump 
in the tote, replace the tote’s lid, feeding the battery clamps and flex hose 
through the “pump hole.” 

5. Place the 0.5mm sieve over top of the “water return hole” and stack the blue 
bowl on top of the sieve. Attach the hose to the blue bowl using the quick 
connect hose fittings. Your final product should appear like this: 
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6. Turn the pump on or attach the battery clamps to the battery. Water will 

begin to flow into the blue bowl, wait for it to fill up before you add your 
sediment. Ensure that the valve to the blue bowl is completely open 
before turning the battery on, if it is not open the hose will burst. 

7. Follow the sediment processing details under the “Sample Processing – Vortex 
Method.” 
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