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The Northern Pike Procedures Manual was prepared by CIAA staff in order to guide pike harvest on lakes 

with invasive pike. 
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Background 

Northern pike (Esox lucius) were illegally introduced into the Susitna watershed, Matanuska 

valley, Anchorage area, and Kenai Peninsula in the early 1950s.  Outside their native range, pike 

have the potential to interfere with ecosystem function and destroy economically important 

fisheries.  The Alaska Board of Fisheries designated Susitna River sockeye salmon 

(Oncorhynchus nerka) as a stock of yield concern at their February 2008 meeting. A lack of 

salmon production in many small, shallow lakes in the Susitna drainage that may be attributed to 

predation by invasive northern pike has been noted. 

Currently, invasive northern pike are found in over 130 small lakes and streams in the Cook 

Inlet area, having gained access through illegal stocking and subsequent colonization.  The 

Susitna River drainage covers tens of thousands of square miles and contains a myriad of 

shallow lakes, sloughs, and clear water tributaries, many of which provide prime northern pike 

spawning and rearing habitat.  Once established, northern pike can be devastating to juvenile 

salmonids impacting coho (Oncorhynchus kisutch), Chinook (Oncorhynchus tshawytscha), and 

sockeye salmon runs.  Pike have also been documented in the marine waters of Cook Inlet south 

of the Susitna River, and have colonized freshwater areas such as Three Mile Creek and other 

small streams and rivers along the west coast of northern Cook Inlet. 

From 2009–2013, Cook Inlet Aquaculture Association (CIAA) monitored salmon 

populations at lakes throughout the Susitna River Drainage.  The Susitna River sockeye salmon 

are a stock of yield concern, a designation that suggests production from lakes in the Susitna 

River Valley are not meeting expected levels.  Over the 4 years of monitoring, 15 lakes were 

evaluated for numbers of salmon returning to spawn.  Of the lakes monitored, 8 had confirmed 

presence of northern pike.  Historically, none of these lakes had northern pike and each had 

salmon returning every year to spawn.  The monitoring data indicates that 4 of these lakes have 

no salmon returning; and another 3 have populations that would be considered below historical 

average.  The monitoring data strongly suggests invasive northern pike are negatively impacting 

salmon production in the Susitna River drainage. 

After realizing the extent of the problem invasive northern pike have caused, CIAA staff 

developed a project entitled Northern Pike Investigations.  This 3-year project has led to an 

increased knowledge of northern pike movements, habitat preferences, and has helped develop 

recommendations for the most effective sampling methods for northern pike. 

Upon completion of the Northern Pike Investigation project, CIAA has decided to pursue and 

has received AKSSF, and Mat-Su Borough funding and is using those funds in combination with 

CIAA funding for intensive netting of northern pike in Shell, Whiskey, and Hewitt lakes. 

Purpose 

 

This manual will outline the procedures of the maintenance, and intensive netting projects, 

and give a general description of field activities that will occur at each site (Shell, 

Whiskey/Hewitt and detail each method of sampling to be used in the field (Figure 1).   
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Objectives 

Objectives directly related to field activities are to reduce the number of pike in targeted 

lakes to improve salmon habitat and survival of juvenile salmon in these systems. 

 

 

 
Figure 1: Northern Pike Harvest sites in relation to Cook Inlet, Alaska 

 

Sampling Information and Protocols 

Gillnetting 

Gillnets are a passive sampling gear that is effective at any time of year fish are moving and 

can be used anywhere.  Nets of 50 feet in length that are 8-feet deep, with 1-inch bar 

monofilament will be set in pike habitat around pike suppression lakes checked often (up to 

twice daily, depending on number of fish captured and presence of native fish and waterfowl) 

(Figure 2). All deployed gillnets should be marked with a bright orange float and placed out of 

the way of normal boat traffic to avoid conflict and tied to shore or anchored so they do not 

move. These buoys should also be marked with the ADF&G Fish Resource Permit number.  Fish 

will become entangled in the net by either their mouth or operculum when swimming through 

the area (Figure 3).  They are retrieved by manually untangling them from the nets.  Care must 
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be taken when removing live native fish from net so that they do not overstress.  All native fish 

species should be untangled and released immediately.  All northern pike that caught in gillnets 

should be sacrificed and donated to local residents or disposed of properly if there is no one who 

wants them.  Directions for fish workup and disposal are in a subsequent section. All non-target 

species shall be released if possible. If not then they shall be disposed of as well. If a netting 

location is catching a disproportionate number of native species then nets should be moved to 

better focus on northern pike. 

 

 
Figure 2: Gillnet with lead line on bottom and floats on top 

 
Figure 3: Northern pike tangled in gill net 

Fyke netting 

Fyke nets are a passive gear traditionally used in the spring or fall time when fish tend to be 

more migratory (Figure 4).  Fyke nets are not size selective.  Fyke nets will be deployed 

perpendicular to shore, with a lead of up to 50 feet attached to shore that guides the fish 

downward into the trap, which acts as a one-way funnel.  Fish are funneled into a collection bag 

at the end of the trap.  The bag has a draw cord that can be loosened for ease of fish removal. 

Tips for making a successful net set: 

1) Select a location where the lead can be easily anchored to shore.  Avoid setting the net 

over obstacles such as sunken logs or stumps that might rip the net. 

2) Stack net on the bow of the boat with fish collection end down (Figure 5). 
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3) While one person keeps tension on the net going out the front of the boat, the motorboat 

operator backs up as far as the net will allow, while the individual with the net makes 

sure that the square frame of the net sits securely on the bottom.  When at the end of the 

net, secure an anchor to the collection bag draw cord to ensure the net remains in place. 

4) Make sure that a buoy with permit information is attached to the end of the net so that 

anglers and law enforcement can identify CIAA gear. 

5) When retrieving the net, remove from the lead end, making sure all captured fish are 

funneled to the collection bag at the end. 

 

 
Figure 4: Fyke net 

 
Figure 5: Fyke net with lead being deployed 

 

Hook-and-line 

Hook-and-line fishing is a traditional method of active fish capture used most often in sport 

fisheries.  It consists of using a rod and reel combination with a baited hook or artificial lure on 

the end of the line to attract fish to bite.  Once fish bite, they are reeled to shore so that sampling 

may occur.  Fish caught via hook-and-line should be assigned fish numbers in the same sequence 

as fish caught in gillnets and length and weight data should be collected along with cleithrum 

samples.   
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Figure 6: Hook-and-line sampling with a rod and reel 

Fish Workup and Disposal 

 
Figure 7: General pike morphology 

When a northern pike is captured (using any collection method) certain information needs to 

be recorded for each fish.   

 

Harvested fish:  When a fish is harvested, the fish needs to be dispatched quickly to reduce 

the amount of stress and suffering.  One or two swift blows to the head using a fish bat are 

required to put the fish down.  After the fish has been euthanized, it may then be worked up.  The 

fork length is measured from the tip of the nose to the “V” of the tail to the nearest millimeter.  

Weight is recorded to the nearest 1.0 gram.  The cleithrum is removed from the fish and placed 

in an envelope labeled with the lake, date, fish number, and sample site number.  The cleithrum 

is a large bone that extends upwards from the base of the pectoral fin and anchors to the cranium 

above the gills, forming the posterior edge of the gill chamber (Figure 9).  It is used to determine 

age of fishes.  It can be removed by puncturing through the skin with your finger and lifting the 

cleithrum out from under the skin. The Cleithrum needs to be clean in order to be read. 

Removing all muscle and skin tissue is best to be done at this time since drying will make tissues 

difficult to remove.  Stomach contents are collected by cutting out the stomach of the dead pike 
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and sorting contents into separate bins according to category (categories defined on page 12), 

removing as much water as possible from the sample before sorting.  Then contents are recorded 

by category with the wet weight of each item. 

 

It is preferred that all harvested pike are first given to local residents for consumption but if 

no one is available to take the fish they must be disposed of properly. Disposal of all euthanized 

fish needs to occur in the middle of the lake to avoid attraction of bears.  Fish need to be 

completely cut in half prior to disposal.  If there are any residents on the lake that have requested 

fish, they are allowed to come and collect whole fish as long as the fish have already been 

euthanized with no chance of live release. 

 

 
Figure 8: Preferred scale area, fork length, and cleithrum 

 
Figure 9: Location of cleithra 

 

Notes 

 

You may find it difficult to weigh stomach contents and place cleithra in envelopes while in the 

boat. To ease in the collection of data, a tackle box with numbered divided sections can be used 

to organize cleithra, and numbered sample jars can hold whole pike stomachs until they can be 

sorted and weighed. Upon returning to camp, cleithra can be placed in envelopes and stomach 

contents can be worked up. After sorting and weighing, discard all stomach contents in the 

middle of the lake and ensure that all data is placed with the correct sampled fish. KEEP GOOD 

NOTES SO YOU KNOW WHICH CLEITHRA AND STOMACH GO WITH WHICH FISH! 
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Hypothetical net check: You approach the net and place all captured fish in a large tote. Write 

down the time that you pulled the net in your write in the rain book. This will be transferred to 

your CPUE data sheet at the end of the day. Be sure to keep good notes on which net is which so 

you can enter it onto the correct line in the CPUE data sheet. Pick all of the fish from the net and 

record the total catch and by-catch for each net in your write in the rain book for the CPUE data 

sheet. Continue collecting fish from the other nets making sure to record times and fish totals for 

each net. Set up a table or other suitable work station to work up the fish and collect data. One 

person will work up the fish and one will serve as recorder. Take a length and measurements of 

the first fish and tell the recorder. Remove the Cleithrum and place in a slot in the tackle box. 

(Record where Cleithrum is placed or place in the order of capture). It is important that the fish 

number corresponds to all data collected for individual fish and that the cleithra and stomach 

contents can be linked to that unique fish number. Open the carcass and determine the sex of the 

fish. Remove the whole stomach and segregate the stomach contents into separate containers. 

Blot the stomach contents dry using a paper towel and weigh and record the individual items to 

the nearest 0.1 gram.  Repeat for all other fish and deliver them to local residents or dispose of 

them in accordance with your fish resource permit. Place cleithra in corresponding envelopes 

marked with the date and fish number and dispose of stomach contents in the middle of the lake 

after categorization is complete and weights are recorded.  

 

Northern Pike Stomach Contents Identification 

You will most likely see five major categories of prey items in the stomach contents of northern 

pike: birds, insects, leaches, mammals and fish. Although birds, insects, leeches and mammals 

can easily be classified and do not need to be classified to species, the fish are tougher to 

distinguish and are the main focus of your study. With this in mind, it will be important to be 

able to identify the specific species of fish but also not to misidentify any you are looking at. It is 

better to label a sample as unidentifiable as it is to guess which fish it is and submit incorrect 

data.  

There are distinct differences between a sculpin and a salmon smolt that may enable you to 

distinguish the two from each other even after quite a bit of digestion has taken place. It is more 

difficult to distinguish smolts from two different species or a sculpin from a juvenile burbot. The 

following figures (10–14) show features unique to the various prey species in these lakes to help 

you make that distinction. At some point during digestion, all fish will become unidentifiable and 

should be coded as such in the data sheet. 

The sculpin (Figure 10) on the left looks very different from the burbot (Figure 11) when they 

are whole and live, but once the skin has been removed it becomes more difficult. Both will 

appear to have a spade shaped head and coloration will already be dissolved. Features that can 

help in the identification of these species include: the fin shape (especially the burbot’s tail) and 

length of fins relative to the body, the chin barbells located on the burbot, and the lumpy out 

growths on the head of the sculpin. If the fins are not completely digested you will also notice 

that the fin rays on the sculpin are much more firm and erect than those on the burbot. If no 

distinction can be made than label the sample as unidentified burbot/sculpin or unid B/SC. 
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Figure 11: Sulpin 

  
Figure 12: Partially digested sculpin 

Sticklebacks should be easier to ID since the prominent spines on their backs tend to hold up to 

the digestive juices better than other fin rays. While their shape may be similar to that of the 

juvenile pike, the pike differs in the location of the dorsal fin and the lack of these sharp spines. 

The pike’s dorsal fin is located almost at the tail and its’ eye will be much smaller than the 

stickleback relative to its body size.  

 
Figure 14: Juvenile pike   

 

 

Identification of various salmonids including trout can be difficult when they are mixed together 

in the stomach contents. There are some basic characteristics of both coho and sockeye that can 

help separate them but if they are in more advanced stages of digestion you may need to simply 

label them as unidentified salmonids. Figure 15 shows a good example of a northern pike 

stomach containing one or more species of salmon and or trout along with a lamprey ammocete 

and some leeches. 

Figure 10: Burbot 

Figure 13: Stickleback 
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Figure 15: Northern pike with a variety of stomach contents 

 

The six smolt that are in good condition would be classified as sockeye, especially if you could 

see the anal fins to verify that they aren’t coho. The other fish with the big eyes are also smolt 

but are unidentified because they are too far decomposed. The leeches and lamprey could also be 

classified and weighed.  There is more information on the differences between sockeye and coho 

smolt located in the smolt enumeration manual located in the binder at camp. 

 

Do not worry about classifying insects to species so if you see them in the stomach contents 

please just label them as insects and get a weight. 

Catch Per Unit Effort (CPUE) 

 One of the ways CIAA can gauge the effectiveness of intensive northern pike netting is 

by calculating the catch-per-unit-effort of gillnets. In order to calculate this effort record the date 

and time the nets were deployed and retrieved as well as the number of pike caught during net 

deployment. These data need to be recorded for every net deployed in 2018. Using a GPS, mark 

the location of each net with a waypoint and record the GPS ID and waypoint on the CPUE data 

sheet (Figure 18).  
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Other invasive species 

To avoid the spread of invasive species, ensure that all traces of aquatic vegetation are 

removed from boats, motors, and sampling gear.  Any native species may be returned to the 

water.  If invasive species are found, please notify your supervisor immediately and keep the 

sample in a plastic bag for collection. Pay particular attention to any potential E. Canadensis 

infestations (Figure 16) as this weed is rapidly spreading throughout southcentral Alaska. Take 

photos if possible, and be sure to document the date, time, and location of discovery in the field 

notes. Coordinates should also be noted if a GPS unit is available.  

 
Figure 16: Invasive Elodea canadensis 

 

General Information 
Please note that a daily call-in for all data is required so that CIAA may keep updated records 

at the office, and to be assured that you are safe while in the field.  The CIAA phone number is 

907.283.5761.  Please leave your message at extension 28.  Each morning before 8:00 AM, you 

are required to call with the number of northern pike that were harvested on the previous day.  

Please be specific when calling in.  An example of a daily call-in would be “Hello, this is 

Whiskey Lake pike camp calling in data for May 22nd, 2018; we harvested 500 northern pike.  

We had 2 rainbow trout as bycatch and were able to release one alive. Again, we harvested 500 

northern pike. We had 2 rainbow trout as bycatch and were able to release one alive.” If you did 

not sample any pike, please just state that there were no pike sampled and give your general 

camp activity (i.e., equipment maintenance). 
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Field Forms and Instructions 
Figure 17: Pike Eradication Form 

 
Notes: Begin a new form each day. If you caught more pike than can fit on the form, use more 

than one form. Fish number is a progressive number that continues throughout the season; if you 

ended yesterday with 25, the next day begins with 26. For Whiskey and Hewitt northern pike, 

please use one set of numbers and label each with the lake where the pike were caught to avoid 

confusion amongst the cleithrum samples. Example: you catch 3 pike in Hewitt Lake and 3 in 

Whiskey Lake, these fish should be labeled 1–6 and the lake where they were caught should be 

noted on the pike eradication form. Be sure to note all bycatch and measure and discard any fish 

that cannot be released alive. YOU CANNOT EAT BYCATCH! If 6 nets are fishing for 24 

hours your net time equals 144 hours. Fish caught by rod and reel should be included in the pike 

data set and fish numbers should follow in line with those caught by other methods but CPUE 

Length Weight Sex

Lake Date Location Fish No. (mm) (kg) M=1F=2 Notes

Pike Work-up Form

Stomach Contents

(g)
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will not be calculated for rod and reel. If stomach contents are present, put weights of contents in 

the stomach contents blank otherwise write no under contents. Use codes for the contents of the 

stomachs: SB=stickleback, SC=sculpin, SS=sockeye, CS=coho, L=Leach, I=insects, and 

B=burbot. For any other prey items that may be found you can just keep good notes as to what 

the code you assign each item. For any data not collected, fill in ND in the appropriate cell. 

Label cleithra envelopes with the fish number and date and secure in a tote to prevent animal 

destruction. Write all entries neatly and draw a single line through any mistakes. 

 

Notes: For any salmonids located in stomach contents, record the number of specimens. Weigh 

all stomach contents and enter into total weight. Separate all contents into categories and weigh 

individual categories. Volume estimates are only necessary if scale is not operational. Be sure to 

note the lake zone for each fish recorded.  
 

Figure 18: CPUE Data Sheet 

 

Lake Date Deployed Time Date Pulled Time Total Time Number of Pike Caught Daylight only Overnight

UCI Pike Netting CPUE Data Sheet

By catch


