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EXECUTIVE SUMMARY 

In 2016, the Vuntut Gwitchin Government (VGG) conducted the third year of a Chinook salmon sonar 
enumeration program at an established sonar site located approximately 2 km downstream of the 
community of Old Crow (the Porcupine River sonar site). The objectives of this project were to enumerate 
Chinook salmon in the Porcupine River, to conduct test netting to apportion sonar counts between 
Chinook and other fish species, to collect age, sex and length data from captured Chinook and to build 
capacity for sonar and fisheries research projects in Old Crow. 

Two ARIS 1200 multi-beam sonar systems were used to enumerate Chinook salmon passing the sonar site 
from June 23 to August 12, 2016. In conjunction with the sonar data collection, set netting and drift netting 
were conducted to apportion sonar counts between Chinook salmon and co-migrating chum salmon, and to 
determine use of the area by adult freshwater fish during project operation. A local Vuntut Gwitchin First 
Nation (VGFN) technician assisted with much of the field work for this program, and received technical 
training related to the operation of multi-beam sonar, fisheries data management and drift netting.  

Set netting from June 25 to August 12 captured a total of 75 Chinook salmon, 3 adult freshwater fish and no 
chum salmon. Onshore drift netting from July 26 to August 12 captured a total of three chum salmon and 
one freshwater fish. A small number of chum salmon co-migrated with Chinook salmon in 2016, likely 
during the last week of the program (August 5 to August 12).  

Including run expansion data for Chinook and chum salmon counts, a final interpolated count of 6,665 
Chinook salmon are estimated to have migrated past the Porcupine River sonar site in 2016. Data from this 
program helped to confirm the hypothesis that Chinook and chum salmon run overlap is likely minimal. 
This final passage estimate is substantially larger than the 2014 and 2015 final Chinook passage estimates of 
3,066 and 4,851, respectively. With the final passage count of 6,665 Chinook and the VGG harvest of 177 
Chinook salmon, the 2016 Porcupine Chinook escapement was calculated to be 6,488 fish.   
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1 INTRODUCTION 

1.1 BACKGROUND AND CONTEXT 

Salmon migrating up the Porcupine River through the Traditional Territory of the Vuntut Gwitchin First 
Nation (VGFN) are culturally important to VGFN citizens. Old Crow, the only Canadian community on 
the Porcupine River, relies on the salmon fishery as a source of traditional food.  The subsistence harvest of 
salmon on the Porcupine River is an important component of local people’s diets. 

Three salmon species spawn in the Canadian portion of the Porcupine River: Chinook (Oncorhynchus 
tshawytscha), chum (Oncorhynchus keta) and coho (Oncorhynchus kisutch).  Yukon River Watershed Chinook and 
chum salmon are managed jointly through the Yukon River Panel’s Joint Technical Committee (JTC) 
process; there is currently no joint management process for coho salmon. The Yukon River Panel was 
established to manage “transboundary” salmon stocks, which move through waters subject to both U.S. and 
Canadian fisheries management processes. 

This project focused on Chinook salmon, which migrate through Old Crow in mid-summer (late June to 
early August). In order to begin the process of providing an estimate of Chinook salmon run strength, the 
Vuntut Gwitchin Government (VGG) initiated a sonar enumeration program at Old Crow in 2014. Prior to 
this program, there was no stock assessment of Chinook salmon run strength in the Canadian portion of the 
Porcupine River. However, sonar has been used on the Porcupine River (at Old Crow) to enumerate chum 
salmon annually since 2011. The 2014, 2015 and 2016 Chinook sonar programs built on the successes and 
lessons learned during the previous chum sonar programs at Old Crow. In 2014, the program operated from 
July 3 to August 9, with a Chinook passage estimate of 3,0661. In 2015, the program operated from June 22 
to August 6, with an estimated 4,851 Chinook salmon migrating past the sonar.  

The Vuntut Gwitchin Government (VGG) is committed to improving the in-season enumeration and 
management capacity for Chinook salmon in the Porcupine River. In 2016, VGG initiated a third year of 
Chinook salmon sonar enumeration at Old Crow. VGG received funding from the Yukon River Panel’s 
Restoration and Enhancement Fund to complete the 2016 Chinook salmon sonar enumeration program. 
The field portion of this program was planned for up to six weeks, and was conducted from the end of June 
to early August. The objectives of this program were to: 

 Provide an accurate, in-season count of Chinook salmon passage at the Old Crow sonar site over a 
six week period during the 2016 Chinook salmon run, and to communicate this data to fisheries 
managers three times a week. 

 Conduct test netting to apportion the sonar count data between Chinook salmon, and all other fish 
species (including chum salmon and large freshwater fish species).  

 Monitor the catch composition in the local VGG salmon harvest, to collect additional data on catch 
composition to help apportion sonar count data. 

 Collect age, sex and length data on Chinook salmon that were captured in the test fishery. 
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1.2 STUDY AREA 

The Porcupine River is one of the largest tributaries in the Yukon River Watershed (Map 1).  It extends 
from its mouth near Fort Yukon, Alaska, across the Canada/U.S border where it drains a large portion of 
the northern Yukon, much of which is located within the VGFN’s Traditional Territory.  The Porcupine 
River has a number of large tributaries within Canada, including the Whitestone, Miner, and Fishing Branch 
rivers.  The only significant Canadian settlement within the Porcupine River watershed is the village of Old 
Crow, located approximately 80 kilometres east of the Canada/U.S. border at the confluence of the Crow 
and Porcupine rivers. Old Crow has a population of approximately 300, mainly VGG members.     

The Porcupine River sonar site is located approximately 2 km downstream of the community of Old Crow; 
this location has been used to enumerate chum salmon since 2011 and Chinook salmon since 2014 (Map 1). 
A cross-sectional bathymetric profile of the Porcupine River sonar site was developed in 2010 (EDI 2010) 
and showed that the site was suitable for the operation of sonar, with a smooth, even river bottom slope on 
both the right and left banks of the site. Bathymetry was collected again in 2013 (EDI 2014) and showed 
that the profile of the site was similar to 2010 and remained well suited for the use of sonar to enumerate 
migrating salmon. 
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2 METHODS 

Methods are decribed in the below sections by project component.   

2.1 FIELD CREW AND CAMP SETUP 

A crew of three people travelled to the Porcupine River sonar site on June 20, 2016, to setup the field camp 
and sonar equipment. Based on meetings held in the spring of 2016 with Department of Fisheries and 
Oceans (DFO) it was determined that increased collaborations between all parties involved in the Porcupine 
River sonar project (VGG, EDI and DFO) would help facilitate project goals for both the Chinook and 
chum salmon stock assessments at the site. As such, the field crew that conducted the project setup 
consisted of a biologist and technician from EDI Environmental Dynamics Inc. (EDI), and a technician 
from the Department of Fisheries and Oceans (DFO). 

Following initial setup, one EDI technician, one DFO technician and a local VGG technician conducted the 
day to day operations of the field program, with offsite support from EDI and DFO biologists in 
Whitehorse. EDI and DFO staff operated on a rotation-base schedule for the duration of the program with 
at least least two technical staff member (EDI/DFO)s onsite at all times;. 

2.2 SONAR DEPLOYMENT 

ARIS Explorer 1200 long-range, multi-beam sonar systems were deployed on each bank of the Porcupine 
River sonar site. Similar to previous sonar deployments at this site, the deployment locations were staggered 
to take advantage of the most favourable bathymetry; the left bank sonar was deployed approximately 150 
m downstream of the right bank sonar. Each ARIS sonar system consisted of a sonar transducer, 
power/data cable and ARIS command module. The ARIS power/data cable carries the sonar data from the 
submerged transducer to the command module, which is located onshore and allows for control of the 
system power (on/off switch) and interfacing with a laptop computer through an Ethernet cable 
connection. The ARIS transducers were affixed to an aluminum ‘goal post’ type mount, which was provided 
on loan for this project by DFO  in Whitehorse. The mount allowed for easy adjustment to the transducer 
pitch and depth within the water column.  

On each bank of the river, sonar data was transmitted from the ARIS command module to a laptop 
computer, to allow for data capture and review. On both the left and right bank, the command module was 
connected to a wireless Ethernet bridge, and data was broadcast to the sonar laptops in camp. This 
configuration allowed all equipment to be operated from the camp’s sonar tent. The equipment was 
powered using one portable 2000 watt gas powered generator on each bank.   

In 2014 and 2015 the long-range ARIS 1200 units were programmed to ensonify as much of the river 
channel as possible (approximately 80 m from each bank for a total of 160 m). However, in 2016, the 
ARIScope program was set to alternate every half hour between a 0-25 m high frequency viewing window 
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and a 25-50 m low frequency viewing window. This was done to replicate DFO’s data recording plan for the 
chum season in an effort to minimize confusion between the two programs.  

2.2.1 TARGET TESTING 

Throughout the program, the sonar units were re-positioned and re-aimed frequently to accommodate 
fluctuating water levels. Because of this, target testing was conducted to ensure that targets in all areas of the 
water column were covered adequately by the sonar beam. Target testing consisted of one crew member 
watching the sonar screen in real time, while two other crew members drifted through the sonar beam in a 
boat and various distances from the sonar transducer. A reflective target (bottle filled with rocks and air) 
was drifted beneath the boat to determine if it could be seen on the ARIS. Targets were drifted at various 
depths from surface to bottom. Surface detection was also confirmed by visual detection of the hull of the 
boat in some cases. Once complete, any major gaps in sonar coverage were noted and adjustments to the 
sonar aim were made where feasible. 

2.3 FISH DEFLECTION FENCE 

A fish deflection fence was set up to force fish away from the shore and out in front of the transducer. 
Flexible plastic fencing was erected perpendicular to the river channel to extend the fence out into deeper 
water (to a depth of approximately 1 m; Photo 1).  The fencing was supported using steel T-rail type stakes, 
which were pounded into the river bed to secure the fence. After the fencing was erected, field staff keyed 
the bottom of the fence into the river bed material, to ensure that no salmon could pass underneath. The 
approximate total length of fence was 20 m on the left bank and 5 m on the right bank. The fence was 
deployed approximately 2 m downstream of the sonar transducer on both banks (Photo 1). The transducers 
and mounts were placed approximately of 2 m back from the end of each fence (towards the shore) to 
ensure that all fish passing in front of the fence were a sufficient distance away from the face of the 
transducer to allow them to be easily detected. 
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Photo 1. View of the fish deflection fence and transducer on the left bank of the Porcupine River sonar site. 

2.4 SONAR SOFTWARE SETUP AND DATA COLLECTION 

The proprietary data collection software for the ARIS sonar system, ARIScope (version 2.4.7013.0), was 
used to control the operation of the two sonars and to record all collected sonar data. The relevant settings 
of this software that were used during this project are shown in Table 1. Both ARIS sonars were set to 
record data continuously (24 hours per day), and all sonar data was recorded to a network-attached storage 
(NAS) drive. Data recorded to the NAS drive was stored on two 3 TB hard drives, which were configured 
in a mirrored RAID-array, to ensure data redundancy. This array ensured that all recorded sonar data was 
secured in the event of a hard drive failure. Two arrays were used for the 2016 program, with the first array 
used for the first half of the field program and the second array used for the second half of the field 
program. This process allowed for the data collected during the first half of the program to be removed 
from the field and stored in a secure location in Whitehorse. 

The sonar systems were powered on after the initial setup was completed, the sonar aim was then checked, 
and fine scale pitch and depth adjustments were made to optimize the sonar positioning. On the left bank, a 
3° concentrator lens was used to better fit the beam width to the bathymetric profile of the site; an 8° beam 
width was used on the right bank (Table 1). Periodic adjustments to the sonar positioning were made 
throughout the field program, primarily in response to changing water levels. Sonar data was collected from 
June 23 to August 12, 2016. 



2016 Porcupine River Chinook Sonar Program 
 

 
EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. 7 
 

Table 1. Summary of ARIScope data collection parameter values and settings used during the 2016 Porcupine River 
Chinook salmon sonar program. 

Parameters Left Bank Sonar Right Bank Sonar 

ARIS Model 1200 1200 

Frequency Low/High (MHz) High (1.2 MHz)/Low (0.7 MHz) High (1.2 MHz)/Low (0.7 MHz) 

Beam Width (Horizontal/Vertical) 3º H/14º V 8º H/14º V 

Frame Rate Auto Auto 

Number of Beams 48 48 

Samples 4000 4000 

Sonar Resolution HF 5.8 mm / LF 18.9 mm HF 5.8 mm / LF 18.9 mm 

Receiver Gain 20 dB 20 dB 

Transmit Power Max Max 

Pulse Width Auto Auto 

Window Range (Start/End) 0-25 m/25-50 m  0-25 m/25-50 m  

2.5 ENUMERATION OF CHINOOK SALMON 

Sonar data was reviewed using Echotastic version 3.0b1, a software package developed by Carl Pfisterer of 
the Alaska Department of Fish and Game (ADF&G). Echotastic allows for sonar data files to be reviewed 
and for detected fish targets to be tallied. The enumeration methods used for this project consisted of 
reviewing an echogram of each collected sonar file, identifying fish targets with upstream and downstream 
motion and tallying all such targets within each file. An explanation of the enumeration process is detailed in 
the following sections.   

2.5.1 ECHOGRAM INTERPRETATION 

An echogram is the visual representation of sonar data; it provides an image based on the intensity of 
returned echoes, and time of reception. Echotastic provides a means to generate color echograms from 
recorded ARIS sonar data files. Time can be displayed on the horizontal axis of the image, and the distance 
from the front of the sonar transducer can be displayed on the vertical axis of the image. When using the 
echogram configuration described above to enumerate riverine fish, the series of horizontal lines through 
the Echogram indicates ensonification of the river bottom. 

2.5.2 DATA PROCESSING PARAMETERS 

Echotastic allows the user to specify a number of data processing options, to assist in viewing and 
interpreting the echogram data.  A summary of the processing options used during the 2016 Chinook sonar 
program, and the rationale for each option, are presented in Table 2. The field crew found these settings to 
be the most suitable for review of the collected data. 
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Table 2. Echotastic data processing options used during the review of sonar data collected during the operation of 
the 2016 Porcupine River Chinook salmon sonar program. 

Processing Option 
Setting 
Used 

Explanation of Setting Rationale 

Color Map SIMRAD  
Provides a full color spectrum picture of 
echogram 

Ease of viewing 

Color By Angle On 
Colors echogram data based on direction of 
horizontal travel of fish targets 

Allows differentiation of upstream 
and downstream moving sonar 
targets. 

Lower Threshold -50 dB Displays all sonar data stronger than -50 dB  

Excludes sonar signals of lower 
intensity than -50 dB from the 
echogram; removes noise from 
image. 

Color Background Black 
Displays sonar data against a black 
background. Ease of viewing 

Video Mode – Background Off 
Removes background data from the 
Echotastic video window 

Ease of viewing 

Video Mode – Average 
Frames 

On Provides a smoothed image, based on 
averaging several contiguous data frames. 

Ease of viewing 

2.5.3 DETERMINING DIRECTION OF TRAVEL  

The direction of travel (upstream or downstream) was determined for each target identified during review of 
the collected sonar data.  Direction of travel is determined by the change in the horizontal angular position 
of a target as it passes through the area of ensonification, relative to the center of the acoustic beam 
(measured in degrees). The change of angle position for a target moving upstream is the opposite of that for 
a target moving downstream, and can be used to differentiate between directions of travel. 

When the reviewer enables the color by angle option in Echotastic, the echogram color scale provides a 
visual representation of the changes in angular position. Hot colors (reds) represent movement in one 
direction while cold colors (blues) represent movement in the opposite direction. In this manner, targets 
moving upstream can be easily identified since they possess the opposite color spectrum orientation to those 
targets which are moving downstream (Figure 1). In addition to providing information on the direction of 
travel for fish, the ability to distinguish direction of travel provide a simple means for onsite technicians to 
rapidly identify instream debris as it is always moving with the current in a downstream direction.  
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Figure 1. Echotastic echogram window showing two targets travelling in opposite directions.  Image from the sonar 
unit on left bank of the Porcupine River sonar site (bottom target moving downstream, top target moving 
upstream). 

2.5.4 DISTINGUISHING MIGRATING SALMON ON ECHOGRAM 

Migrating salmon can be identified from Echotastic echograms based on shape and shadowing.  Salmon 
generally appears as characterisic crescents or “wavy” traces on the echogram, and are generally oriented 
parallel to the river current (Figure 1). This shape and orientation can aid in the separation of salmon targets 
from non-salmonid targets. In addition to the shape, the relative size of the target on the echogram and 
intensity (brightness) of the trace on the echogram were also used to help distinguish between salmon and 
non-salmon traces; salmon traces generally being brighter and larger than freshwater fish. Larger salmon 
also block a portion of the sonar beam as they travel through it, causing a shadowing of the area of the 
echogram directly behind the fish.  Shadowing is visible on an echogram as a dark vertical line behind the 
fish, extending away from the transducer. This shadowing effect is visible behind the fish in the example 
echogram in Figure 1. 

Echotastic also allows the length of the fish target (meters) to be measured from the video which can help 
discern between salmon and non-salmon targets. In addition, fish tail beat frequency and general swimming 
behaviour can be qualitatively assessed to help discern between salmon and non-salmon fish targets. 

Instream debris (non fish targets) can be distinguished from fish targets based on the fact that debris is 
always downstream moving with the current. Instream debris often shows a fainter, longer trace on the 
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echogram than fish targets. Confirmation can also be made using the Echotastic video window as instream 
debris does not show any tail beat or swimming behaviour that is characteristic of fish target. 

The ability to detect and distinguish migrating salmon from collected acoustic data is a skill that must be 
developed through practice. In 2016, all crew members (VGG, EDI and DFO) were instructed on the 
proper technique to identify and differentiate between salmon targets, freshwater fish targets and instream 
debris (non fish targets) using the methods described in the preceeding paragraphs. A comprehensive 
training manual with example data files was developed by DFO Whitehorse and was used to train project 
staff, with all staff undergoing at full day of training and practive enumeration tests using the training data 
files.  

Staff training was supervised by an EDI or DFO biologist, and all staff were tested on the training files to 
ensure that they could effectively differentiate between different sonar targets (salmon, freshwater fish, and 
instream debris). Additional training was conducted when deemed necessary by the supervising biologist. 
Throughout the training program, staff were encouraged to work as a team and to maintain dialogue and 
consultation with the project biologist if challenging and/or unclear data files were encountered during the 
review process. Staff were also instructed to be conservative when enumerating salmon targets; if a the 
identity of a particular trace was still questionable after consultation with other project staff, it was not 
counted as a migrating salmon. The training also included basic instruction on weir building and 
maintenance, software and equipment troubleshooting, data entry, and other operational tasks. 

 

Figure 2. Echotastic echogram, showing the crescent shaped sonar target and shadowing typical of a fish target. 
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2.5.5 ENUMERATION OF MIGRATION SALMON 

Once onsite technician(s) were confident that a detected acoustic target was a migrating salmon, the salmon 
target in question was marked on the Echotastic echogram. The was done by left clicking on the location of 
the fish on the echogram window and marking the upstream migrating salmon target with a pink square. In 
the same manner, if the reviewer identified a salmon target that was moving downstream, they would right 
click on the location of the fish, which marked the target with a blue square. Echotastic records the total 
number of marks in either direction. Field staff recorded these totals for each file,  as well as a net total of 
upstream salmon migrants (total number of upstream salmon targets minus the total number of downstream 
salmon targets). These counts were then entered into a Microsoft Excel spreadsheet as well as a paper 
backup copy. Saved marks on the Echotastic echogram were then output to a text file for post-season 
processing and data analysis.   

For the half hour period during each hour when the sonar was not recording one of the two viewing 
window ranges, counts were estimated by duplicating the counts from the subsequent half hour period 
when data was recorded. For example, if 5 Chinook salmon were identified while the sonar was recording 
data in the 0 to 25 m viewing window between 10 and 10:30 AM then an additional 5 salmon were 
presumed to have past in the 0-25 m range between 10:30 and 11:00 AM (while data was being recorded in 
the 25-50 m window range). Thus, a total of 10 salmon were estimated to have passed the sonar in the 0-25 
m window between 10 and 11 AM. This process was repeated in the same manner for the offshore viewing 
window, and the total for both viewing ranges would then be added up to provide an estimate for the full 0-
50 m area of ensonification. The same process was completed for data collected on both the right and left 
banks of the sonar site. 

2.5.6 INTERPOLATION OF COUNT DATA 

During the operation of the sonar program, equipment malfunctions and maintenance requirements 
resulted in periods when sonar data was not collected. For in-season reporting, missing data was 
interpolated by multiplying raw daily counts by the percentage of the day that was missing. If a full day’s 
data was missing, data was interpolated by taking an average of the preceding and following days. This 
method provided a simple means for field staff to generate preliminary adjusted counts, in time for in-
season updates to be delivered to fisheries managers. 

Post-season (i.e. in this report), missing data was interpolated using different methods.  The post-season 
methods of interpolation, for periods when portions of a day’s data were missing, followed the methods 
used at the Eagle sonar station in Alaska (Crane and Dunbar 2009). Three different interpolation methods 
were used, depending on how much data was being interpolated. All three methods are detailed below 
(Crane and Dunbar 2009): 

“When a portion of a sample was missing, on either bank, passage was estimated by expansion based on the 
known portion of the sample.  The number of minutes in a complete sample period (ms) was divided by the 
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number of minutes counted (mi,) and then multiplied by the number of fish counted (x) in that period (i). 
Passage (yi) was estimated as: 

 

If data from one or more complete sample periods was missing, passage for that portion of the day (ym) was 
estimated by averaging passage from the [equivalent number of] sample periods immediately before (yb) and 
after (ya) the missing sample period(s), and then multiplying by the number of sample periods missing (n) [n 
is generally 1 if the equivalent number of sample periods is available]: 

 

 

When multiple days were missing on only one side of the river, passage for the period of missing days was 
estimated by determining a proportion of fish passing one bank, compared to the amount of fish passing the 
other bank, and averaging the proportions for the amount of days missing immediately before and after the 
missing sample period(s).”  

In cases where interpolation formulas resulted in non-integer values, these values were lowered to the 
nearest integer value. 

2.5.7 DATA QA/QC 

In order to ensure a high quality data set, some quality assurance and quality control (QA/QC) measures 
were followed throughout the 2016 field program. To verify that all onsite staff were counting files in the 
same manner, 10% of the files from each day (4 per bank per day) were re-opened without saved fish marks 
and re-counted by a second technician onsite. If any count differences occurred, this was recorded, but no 
changes were made to the original counts, as the goal was to quantify person to person variability, and some 
differences in echogram interpretation between technicians is expected.  

In addition, every few weeks field technicians would upload 12 hours of data on an external hard drive and 
send it back to Whitehorse for review by an experienced DFO biologist to ensure that sonars were aimed 
properly and counts were being done correctly. The 12 hours of data included an equal amount of data from 
left and right bank sonars and DFO agreed to do this review as an in-kind contribution to the Chinook 
sonar program. This was a qualitative, not quantitative review; based on the results of the recount, 
instructions to improve counting accuracy were given to onsite technicians and/or additional sonar training 
was conducted. 
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2.6 TEST NETTING 

The 2016 test netting program included both set netting and drift netting, to apportion sonar count data 
between Chinook salmon, larger freshwater fish, and any other salmon species that may have been present. 
All captured fish were quickly removed from nets and placed in a water filled tote to recover. Scale samples 
were collected from all captured Chinook (three scales per individual) and chum (five scales per individual) 
and delivered to DFO for processing; all salmon were sexed, measured, and released untagged.  

All other captured fish were identified to species, measured and released. Both set netting and drift netting 
used nets that were hung at a relatively loose ratio of 3:1. Relative to previous years when a tighter 2:1 
hanging ratio was used for test nets (EDI 2014), the 3:1 nets had more mesh per given meter of net length 
and were intended to increase the capture rate of  migrating salmon of both species (Chinook and chum). 
Test netting was mostly conducted during weekdays, as the local VGG assistants were given weekends off. 

2.6.1 SET NETTING  

Set netting was conducted from June 30 to August 5, 2015. Set netting was conducted on both banks of the 
river in the vicinity of the sonar site, as well as a known fishing location located approximately 4 km 
downstream of the site. Nets were set for approximately 8 hours per day and checked on a frequent and 
regular basis. Net mesh sizes were initially rotated daily and included the following mesh sises: 5.25, 6.75, 7.5 
and 8.5 inches. This rotation was done specifically to target Chinook and any larger freshwater fish. 
However, following an in-season recommendation from DFO, net rotations were discontinued and a 6.5 
inch mesh was used daily in order to increase chances of catching both Chinook and chum salmon 

2.6.2 DRIFT NETTING 

Drift netting was conducted from July 26 to August 12, 20161, to target any early chum salmon which may 
have been migrating past the sonar site in late July/early August. Drift netting has been used successfully to 
capture chum salmon at the Porcupine Sonar site in previous years, however, after discussion with DFO the 
drift netting program was revised in 2016 to use only one size of net for beach walks/drift nets (5.25 inch).  
The choice of the July 26 start date for the drift netting program was based on the general timing of earliest 
capture of a chum salmon in 2014 (July 17, at a site 65 km downstream of the sonar; EDI 2015) as well as 
the working knowledge of EDI biologists previous from chum salmon mark-recapture, CPUE Index and 
sonar stock assessment program conducted on the Porcupine River from 2003 to 2013. 

The 2016 drift netting program was the same as the 2015 program, which focused solely on onshore sets 
and had resulted in the successful capture of chum salmon in previous years. Onshore drifts were conducted 
downstream of the sonar site at the edges of the river channel; one end of the net was affixed to the drifting 
boat and while a field crew member pulled the other end downstream along the water’s edge. 

                                                            
1 Due to field crew shortages, drift netting was only conducted on July 26, 27, 28, and August 3, 5, 11, and 12 . 



2016 Porcupine River Chinook Sonar Program 
 

 
EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. 14 
 

2.7 MONITORING OF LOCAL CHINOOK SALMON HARVEST 

VGG did not enact an official voluntary harvest closure for Chinook salmon in 2016, however conservative 
harvest measures were used until a robust in-season estimate was available in late July. Despite improved 
returns estimated mid-season, a conservative approach was maintained for the duration of the harvest 
season due to the low proportion of females estimated (Trerice pers. Comm. 2016). 
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3 RESULTS 

Results are presented for the sonar data and the test fishery in the below sections.   

3.1 SONAR DATA 

3.1.1 RAW WEEKLY SONAR COUNTS 

A summary of unadjusted, weekly sonar counts is presented in Table 3, daily count data is provided in 
Appendix A. The weekly net upstream count is calculated by subtracting the total weekly count of fish 
moving downstream from the total weekly count of fish moving upstream (Table 3). A net total of 5,404 
upstream moving fish were identified from the collected sonar data (Table 3). During all program weeks, the 
number of fish moving upstream substantially exceeded the number of fish moving downstream (inclusive 
of both the right and left banks; Table 3). The majority of both downstream and upstream moving fish were 
counted on the right bank of the sonar site. This pattern was similar to the 2015 Porcupine River sonar 
counts, where the majority of the fish targets were also observed on the right bank, unlike in 2014, where 
the majority of fish targets were observed on the left bank (EDI 2016). 

The highest weekly upstream fish passage counts on the right bank occurred during the fifth week of 
program operation (July 21–27; Table 3). On the left bank, upstream weekly counts peaked slightly later, 
during the week of August 4–10 (Table 3). Downstream weekly counts on the left and right banks both 
peaked during the second week of program operation (June 30 to July 6; Table 3). Daily counts suggest that 
a small number of Chinook may have migrated past the sonar site prior to the start of program operations, 
and similar number may have passed after program operations ceased (Appendix A).  
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Table 3. Raw weekly counts of fish at the Porcupine River sonar site from June 23 to August 12, 2016. 

Program Week 
Right Bank a Left Banka  Both Banks 

Combined – 
Net Upstream 

Total U/S D/S 
Net U/S 

Total 
U/S D/S 

Net U/S 
Total 

Jun 23-29 444 130 314 113 35 78 392 

Jun 30-Jul 6 404 150 254 374 90 284 538 

Jul 7-13 230 22 208 166 20 146 354 

Jul 14-20 382 28  354 388 30 358 712 

Jul 21-27 1314 62 1,252 262 10 252 1,504 

July 28-Aug 3 734 128 606 318 32 286 892 

Aug 4-10 376 44 332 438 20 418 750 

Aug 11–12b 106 8 98 180 16 164 262 

Totals 3,990 572 3,418 2,239 253 1,986 5,404 
a U/S – upstream, D/S – downstream. 
b Partial week, includes the last two days of sonar counts.  

3.1.2 QA/QC OF COLLECTED SONAR DATA 

Four sonar files were recounted daily for both left and right bank for QA/QC purposes, and results were 
similar for both banks. Out of the 101 sonar files that were recounted for QA/QC on the right bank, 25 of 
the files were counted differently the second time, resulting in a 2.5% difference in counts. Out of the 128 
files that were recounted on the left bank, 32 of the files were counted differently the second time, resulting 
in a 14.9% difference in counts. However, the qualitative review of 12 hours of data per week by the DFO 
biologist found that technicians were correctly counting files, and no major errors in counting procedures 
were percieved. 

3.2 TEST NETTING 

3.2.1 SET NETTING 

A summary of the weekly set netting sampling effort and results is presented Table 4; daily set netting results 
are included in Appendix B. The large majority of fish captured during the set netting program were 
Chinook salmon (74, or 96% of the total catch). One burbot (Lota lota) and two lake whitefish (Coregonus 
clupeaformis) were also captured (Table 4; Appendix B); no chum salmon were captured. Freshwater fish were 
only captured between July 7 and 20; after which Chinook salmon were the only species that was captured. 
Chinook salmon capture rates were highest during the fourth and fifth weeks of the set netting program 
(July 14 to 20 and July 21 to 27, respectively).  
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Table 4. Summary of weekly set netting effort and catches at the Porcupine River sonar site in 2016. 

Program Week 
Number of 

Net Sets 

Set Netting 
Effort          

(Hours) 

Chinook 
Salmon 

Captured 

Chum 
Salmon 

Captured 

Other Fish 
Species 

Captured 

Total Fish 
Captured 

Jun 23-29 4 21.9 0 0 0 0 

Jun 30-Jul 6 4 23.3 8 0 0 8 

Jul 7-13 5 14.7 11 0 2 13 

Jul 14-20 5 4.3 15 0 1 16 

Jul 21-27 5 15.9 18 0 0 18 

July 28-Aug 3 4 11 7 0 0 7 

Aug 4-10 6 14.3 11 0 0 11 

Aug 11–12a 2 23.0 4 0 0 4 

Total 35 128.4 74 0 3 77 
a  Partial week, includes the last two days of set netting.  

The sex ratios and fork lengths of Chinook that were captured between June 30 and August 12, 2016 are 
shown in Table 5. The average fork length of captured male Chinook salmon was 84.6 cm, while the average 
fork length of females was 88.5 cm (Table 5). Male Chinook salmon were captured more frequently than 
females and accounted for 59% of all captured Chinook. 

 

Table 5. Weekly summary of sex and fork length data from Chinook salmon captured by set netting during the 2016 
Porcupine River Chinook sonar program. Weeks where no Chinook were captured are not shown. 

Program Week 

Male Female 
Total 

Weekly 
Captures 

% of Total 
Mean

Length 
(cm) 

Total 
Weekly 

Captures 
% of Total 

Mean
Length 

(cm) 

Jun 30-Jul 6 3 7 85.7 5 15 83.4 

Jul 7-13 9 19 79.2 2 6 75.0 

Jul 14-20 10 22 81.3a 5 15 86.8b 

Jul 21-27 13 28 84.7 8 25 84.3 

July 28-Aug 3 3 7 99.3 4 13 99.0 

Aug 4-10 8 17 88.4 4 13 93.3 

Aug 11–12c 0 0 - 4 13 90.8 

Program Mean  - 59 84.6 - 41 88.5
aOnly 9 out of 10 fork lengths used to calculate mean due to data gaps
bOnly 2 out of 5 fork lengths used to calculate mean due to data gaps 
cPartial week, includes the last two days of set netting. 

 

3.2.2 DRIFT NETTING 



2016 Porcupine River Chinook Sonar Program 
 

 
EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. 18 
 

A summary of the weekly drift netting sampling effort and results is presented in Table 6; daily drift netting 
results are included in Appendix B. A total of 38 six minute long drift net sets were completed between July 
26 and August 12, 2016; this sampling included approximately 3.8 drift netting hours (Table 6). During the 
2016 Porcupine River Chinook sonar drift netting program, three chum salmon and an inconnu (Stenodus 
leucichthys) were captured all during the last week of drift netting.  

 

Table 6. Summary of weekly drift netting effort and catches at the Porcupine River sonar site in 2016. 

Program Week 
Number of 
Drift Net 

Sets 

Drift Netting 
Effort          

(Hours) 

Chinook 
Salmon 

Captured 

Chum 
Salmon 

Captured 

Other Fish 
Species 

Captured 

Total Fish 
Captured 

Jul 26-31 12 1.2 0 0 0 0 

Aug 1-Aug 7 11 1.1 0 0 0 0 

Aug 8-12a, b 15 1.5 0 3 1 4 

Total 38 3.8 0 3 1 4
aPartial week, includes the last five days of drift netting 
bNo drift netting conducted after August 12 due to flooding. 



2016 Porcupine River Chinook Sonar Program 
 

 
EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. 19 
 

4 DISCUSSION 

The above presented results are analyzed and discussed in the following sections.   

4.1 DEVELOPMENT OF LOCAL CAPACITY 

An goal of the 2016 Porcupine River Chinook sonar program was to continue developing local capacity 
within the community of Old Crow to conduct fisheries research programs.  While a number of past 
programs (e.g. CPUE Index programs, previous sonar program and radio telemetry studies) have helped to 
develop fisheries technical capacity within the community, this particular program provided several 
important advantages, including:  

 approximately 6 weeks of fisheries related work for local technicians; 

 learning opportunities for local technicians to gain skills in the operation of the sonar system and 
conducting drift netting; and, 

 providing experience to younger community members who have not been involved in past 
programs. 

In total, two local field technicians were trained and participated in this program where they gained valuable 
experience conducting fisheries related work. The knowledge of the day-to-day operation of a hydro-
acoustic enumeration site is a specialized skill, and VGG has been developing this expertise within the 
community since 2011, through the related chum salmon sonar program. The 2016  Chinook salmon sonar 
program has continued to increase this local capacity, and there is currently a strong interest within the 
community of Old Crow to pursue future sonar programs for Chinook salmon stock assessment purposes.  
If the current Chinook sonar program develops into a permanent stock assessment initiative, there is 
potential for the program to eventually be run entirely using local field technicians with professional 
assistance and support provided as needed.   

4.2 MISSING COUNT DATA  

Descriptions of the various down time and methods for interprolation of data during this time is presented 
in the following subsections.   

4.2.1 ARIS COMMAND MODULE FAILURE 

On the evening of July 8, 2016, the command module on the left bank sonar began to display an error code 
(red blinking light). Attempts were made to troubleshoot the problem onsite, but discussion with Sound 
Metrics tech support staff (the manufacturers) determined that the error was due to a faulty circuit board 
within the command module, and it had to be replaced. The unit was sent in to the manufacturers for repair. 
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A stand-in command module was located from DFO staff in B.C. and shipped to Old Crow as fast as 
possible, as it was understood that repairs to the damaged command module could take some time. 

Discussions were undertaken with DFO to determine how best to maintain program operations with only 
one functional sonar unit during the intervening period. It was decided to rotate the remaining functional 
command module between both right bank and left bank, with an alternating 24 hour recording period 
beginning/ending around 12 PM each day. This was started on July 12 on the left bank. However, the left 
bank sonar was down for a total of 89 hours from the evening of July 8 to mid-day July 12, resulting in no 
sonar data being collected during that time. The missing data was estimated by averaging 16 hours of data 
before and after the data gap, as there was only 16 hours available afterwards due to a generator failure on 
the left bank, before the command module was rotated to the right bank sonar. The replacement command 
module from DFO arrived on site and allowed normal operations to resume on July 17. 

4.2.2 PORCUPINE RIVER FLOOD EVENT 

A major flooding event was experienced on the Porcupine River during the 2016 season, which began the 
evening of August 12. Seasonal flooding of the Porcupine River is generally anticipated; however, this event 
was exceptionally large, so as a precaution, all equipment was removed from the river on August 12, 2016 
until water levels receded. The water level continued to rise from August 12 to August 14, and began to 
stabilize and recede on August 15. Sonars were redeployed by DFO on August 21 (right bank) and 22 (left 
bank). Since the redeployment of both sonars happened after the Chinook program end date, data collected 
by DFO for the chum program after the Chinook program ended was used to calculate the post-run 
expansion. This data is discussed further in Section 4.5(Chum/Chinook run overlap). 

4.2.3 INTERPOLATION OF MISSING COUNT DATA 

Interpolation of missing right and left bank sonar data was required when necessary adjustments to the 
sonar systems and generator maintenance were conducted, as well as during the periods of command 
module failure. Interpolation was conducted according to the methods outlined in Section 2.5.6, except 
where there were fewer data periods available before and/or after an outage. In these cases, the maximum 
available number of data periods was used to interpolate; for example, if the left bank sonar was down for 
24 hours, but only 22 hours of continuous data was available after the outage then the missing data was 
filled in using the average of 22 offshore files before and after the outage.  

Interpolation was done for both downstream and upstream passage, and the results were added together to 
get the net upstream estimate. Interpolated net upstream sonar counts were calculated for each week of 
program operation (Table 7). Daily interpolated count data is included in Appendix A. After interpolating 
missing count data, a total of 6,340 fish were estimated to have passed the sonar site from June 23 to August 
12, 2016 (Table 7). The general trends in fish passage rates and relative distribution of counts (right vs. left 
bank) were unchanged from the raw weekly sonar counts. 
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Table 7. Interpolated net upstream weekly counts at the Porcupine River sonar site from June 23 to August 12, 2016.  

Program Week Right Bank Left Bank 
Both Banks Combined –

Interpolated Net Upstream Total 

Jun 23-29 314 78 392 

Jun 30-Jul 6 258 292 550 

Jul 7-13 308 490 799 

Jul 14-20 556 516 1,073 

Jul 21-27 1,299 299 1,598 

July 28-Aug 3 611 286 897 

Aug 4-10 348 418 766 

Aug 11–12a 99 165 265 

Totals 3,793 2,544 6,340 

aPartial week, includes the last two days of sonar counts. 

4.3 CHINOOK SALMON BANK ORIENTATION 

The review of collected sonar data using Echotastic produces a text file record, which includes a 
measurement of the distance of each fish target from the sonar transducer.  This data can be used to detect 
patterns in fish movements; for example, this data demonstrated that chum salmon are highly bank oriented 
at the Porcupine River sonar site (EDI 2014). The target range data collected in 2016 was graphed separately 
for each bank of the river, to investigate potential patterns in the movement of Chinook as they pass 
through the zones of ensonification on each side of the river (Figure 3 and Figure 4). Target range data from 
2015 and 2014 have also been included for comparison. During 2016 the sonars were programmed to only 
project to a maximum of 50 meters; also, the target numbers represented in Figure 3 and Figure 4 do not 
include passage estimates during periods of sonar downtime or hourly duplicated counts, as the text files are 
only generated from counted files.  
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Figure 3. Ranges of upstream and downstream moving fish targets detected on the left bank of the Porcupine River 
sonar site in 2014, 2015 and 2016; fish targets do not include interpolated counts during sonar downtime or 
hourly duplicated counts. 
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Figure 4. Ranges of upstream and downstream moving fish targets detected on the right bank of the Porcupine 
River sonar site in 2014, 2015 and 2016; fish targets do not include interpolated counts during sonar 
downtime or hourly duplicated counts. 

There could be several factors which could affect the spatial migration patterns of Chinook salmon between 
years including river discharge, water clarity and water temperature. The comparison of the 2014, 2015 and 
2016 target range data is intended as a preliminary assessment of the spatial distribution of fish targets, with 
the knowledge that additional years of data collection are needed to determine if identified trends are 
consistent over a multi-year period. 

The target range data collected in 2016 suggest that upstream migrating fish targets were moderately bank 
oriented in the vicinity of the Porcupine River sonar site during the period of operation of this project. The 
majority of upstream moving sonar targets in 2016 were detected within 20 m of the sonar transducer on 
both the left and right banks (Figure 3 and Figure 4). Very few targets were detected beyond 30 m from the 
sonar transducer on either bank. Downstream moving fish targets appeared to be more or less equally bank 
oriented on both sides of the river in 2016.  This patterns supports the notion that many of the downstream 
migrants are resident fish and there is not an active migration occurring. A comparison of the 2014, 2015 
and 2016 target range data suggests that upstream migrating fish targets were similarly bank oriented in 2016 
as they were in previous years (Figure 3 and Figure 4). This was true on both the right and left bank of the 
sonar site. 
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4.4 TEST NETTING 

The 2016 Porcupine River test netting program had two primary goals, which were to: 

1. Provide data on the extent of chum salmon co-migration, if any, during the latter part of the 
Chinook salmon run (after July 26). 

2. Provide data on the extent of larger freshwater fish species that may be present during the Chinook 
salmon run (late June to early August). 

The test netting program achieved both these goals. The technique of onshore drift netting has been 
demonstrated to be effective in capturing chum salmon at the Porcupine Sonar site (EDI 2013; EDI 2014, 
EDI 2015), provided that they are present in the river in substantial numbers. Given this previous capture 
data and the fact that no chum were captured in 33 drift net sets from July 26 and August 12, the number of 
chum that co-migrated with Chinook salmon during the operational period of this program was likely very 
low. A single chum salmon was captured during the set netting program at Cariboo Bar Creek as part of the 
Chinook telemetry project; this fish was captured on July 23. Considering the amount of drift and set netting 
conducted, the extent of chum and Chinook salmon overlap in 2016 was likely low. 

With regards to the presence of larger freshwater fish species, set netting capture data from 2016 provides a 
strong indication that very few large freshwater fish were counted as upstream sonar targets during the 
period of operation of this program. Only three freshwater fish were captured and all other captured fish 
were Chinook salmon. Fish capture data from the concurrent Porcupine River Chinook salmon radio 
tagging program (EDI 2016) shows a similar trend. This program included set netting near the confluence 
of Cariboo Bar Creek, 65 km downstream of the sonar site, using 6.0, 7.5 and 8.25 inch gill nets hung at a 
3:1 ratio. A total of 242 hours of set netting were conducted at the Cariboo Bar Creek site between July 12 
and August 3, 2016. Similar to the set netting program at the sonar site, the majority of captured fish were 
Chinook salmon (94 of 98 fish, or 96%; EDI 2016). Freshwater fish captures included one inconnu (Stenodus 
leucichthys), one broad whitefish (Coregonus nasus) and one northern pike (Esox Lucius).  

Taken together, the fish capture data from the two programs shows that the numbers of Chinook salmon 
were far greater than comparably sized freshwater fish during the period of operation of the 2016 sonar 
program. While it is generally understood that targeted set netting can be biased towards the species of 
interest (in this case Chinook salmon), the target range data from the sonar indicate that vast majority of 
observed fish targets were bank oriented. If large freshwater fish were present in substantial numbers in the 
near shore area, they would undoubtedly have been more represented in the set netting catch data. It is 
possible that more of the large fish targets that were detected beyond 30 m from the sonar were freshwater 
fish; however, even if this was the case they would constitute a relatively small proportion of the total sonar 
counts on both banks (i.e. less than 5%; Figure 3 and Figure 4). 

The life histories of the larger freshwater fish species in the Porcupine River also suggest that they constitute 
a very small portion of the upstream moving fish observed on the sonar. Comparable sized adult freshwater 
fish that have been documented in the Porcupine River near Old Crow including burbot, lake whitefish, 
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broad whitefish, longnose sucker (Catostomus catostomus) and inconnu. None of these species spawn during 
July or August (MacPhail 2007), and therefore it can be hypothesized that these species would have no 
reason for a directed upstream migration during the summer months. They are therefore as likely to be 
observed moving downstream through the sonar site as upstream and the net upstream fish passage 
estimate will essentially remove them from the upstream count (by subtracting the downstream count from 
the upstream count). By contrast, Chinook salmon migrating toward their spawning areas are far more likely 
to be counted as upstream moving fish targets. 

4.5 CHUM SALMON RUN OVERLAP AND POST-SEASON RUN EXPANSION 

Chum salmon migration timing in the Porcupine River is much better understood than Chinook salmon run 
timing. In general, chum salmon begin migrating in early to mid-August in the vicinity of Old Crow (EDI 
2011; EDI 2014). Most past chum salmon stock assessment programs in the vicinity of Old Crow have 
begun in mid-August, as it is generally understood that few chum salmon migrate past Old Crow in the first 
week of August. However, some chum salmon are undoubtedly present in the Porcupine River in the 
vicinity of Old Crow during this period. This was evident in 2016, with the capture of one chum on July 23 
at Cariboo Bar Creek as part of the Chinook telemetry project. Similarly, a single chum was caught on July 
31 during the 2015 program and on July 31, 2014 as part of the VGG subsistence fishery. In general, the 
results from 2016 show a similar pattern of capturing few chum in test netting before the end of the 
Chinook program in mid-August.  

The term ‘crossover period’, as discussed in the report refers to the shift from a count that is majority 
Chinook salmon to one that is primarily chum salmon. It is understood that there may be a small number of 
Chinook that continue to migrate after the crossover period (and a small number of chum that migrate 
before it); however, in each case those individuals are amongst the minority of counted sonar targets. The 
analysis of the Chinook and chum salmon crossover began by defining a preliminary crossover period; in 
previous years, the crossover period was defined based on changes in fish migration patterns as well as 
changes in the trends of the daily sonar counts. However, since the timing of the flooding event (Section 
4.2.2) roughly coincided with the timing of the crossover period, these observations could not be made as 
there was no sonar data available during this time. Instead, the crossover period was determined by the 
netting data, which show the first capture of a chum and the last capture of a Chinook occurring on August 
12, the last day of the Chinook program. In concordance with DFO’s extrapolation of pre-season chum 
counts, extrapolated post-season Chinook counts were calculated from August 12–23  using the following 
second order polynomial equation (MacDonald pers. Comm. 2016):   

	 	  

Where yi is the ith daily salmon passage estimate at the sonar site, L is the count on the last day of the period 
of extrapolation, d is the total number of days that are being extrapolated and xi  is the number of the day 
that is being estimated (i.e. day number within the period of extrapolation). Extrapolated Chinook and chum 
salmon counts for the period of August 12 to August 23 are shown in Error! Reference source not 
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found.. No expansion of the Chinook run was conducted for the period before the program began 
operation (i.e. mid-June 2016). 

It must be stated that the 2016 test netting data as well as the 2016 telemetry netting data indicate that a very 
small number of chum salmon passed the sonar site on or before August 12; however, data from both the 
test netting and the extrapolated counts indicate that this number was very small and would have had a very 
small effect on the final 2016 Porcupine River Chinook and chum salmon sonar passage estimates. For the 
purposes of this report, the extrapolated data are taken as a reasonable approximation of actual fish passage 
rate during mid to late-August 2016.  

Using the defined cross-over period, extrapolated Chinook and chum salmon daily passage estimates 
indicate that an additional 328 Chinook salmon are likely to have migrated past the Porcupine River sonar 
site after the program ceased operated on August 12 (Table ).  Extrapolated chum salmon counts also 
indicate that an estimated total of three chum salmon migrated past the sonar site on August 12, and that 
these fish should be subtracted from the final Chinook salmon passage estimate for 2016. Taken together, 
extrapolation results in a post-season count expansion of 325 additional Chinook salmon (328 Chinook 
minus 3 chum; Table ). 

Table 8. Total extrapolated daily Chinook and chum salmon passage estimates for the cross over period of August 
13 to 23, 2016.  

Date Extrapolated Chinook Salmon Count Extrapolated Chum Salmon Count 

11-Aug-16 162 0 

12-Aug-16 103 3 

13-Aug-16 85 11 

14-Aug-16 69 25 

15-Aug-16 54 44 

16-Aug-16 42 69 

17-Aug-16 31 100 

18-Aug-16 21 136 

19-Aug-16 14 177 

20-Aug-16 8 224 

21-Aug-16 3 277 

22-Aug-16 1 335  

23-Aug-16 0 335 

Total Extrapolated Counts 328 1401 
aBold and italic counts indicate where extrapolation was done, non bold/non italic counts indicate actual counts and are not 
included in totals. 

4.6 FINAL CHINOOK PASSAGE AND ESCAPEMENT ESTIMATES 

The subtraction of chum salmon that are likely to have been counted as Chinook on August 12 and run 
expansion of Chinook salmon counts to August 23 (see Section 4.7) results in net addition of 325 Chinook 
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salmon that are estimated to have migrated past the sonar site in 2016. As noted in the previous section, run 
expansion was primarily conducted to assist in the apportioning of late run Chinook from early run chum 
and no expansion of Chinook was attempted for the period prior to the beginning of this project (i.e. mid-
June).  

When added to the interpolated total estimate of 6,340 (Table 7), this inclusion post-season expansion data 
results in a final Chinook salmon passage estimate of 6,665. Based on the test netting data collected in 2016, 
this estimate is fully apportioned as Chinook salmon. This final passage estimate is approximately 37% 
larger than the 2015 final Chinook salmon passage estimate of 4,851 and approximately 117% larger than 
the 2014 final Chinook salmon passage estimate of 3,061. 

VGG harvested 177 Chinook salmon in 2016 (Trerice pers. Comm. 2016). When subtracted from the final 
passage count of 6,665 Chinook, the 2016 Porcupine Chinook escapement was calculated to be 6,488 fish.   

4.7 RUN TIMING AND RUN STRENGTH 

Sonar data collected in 2014, 2015 and 2016 provides a starting point for the analysis of Porcupine River 
Chinook salmon run strength and timing, and will provide important information on these aspects of the 
run in future years.  The daily and cumulative net upstream Chinook counts for all three years are shown in 
Figure 5 and Figure 6. In general, the 2016 run was larger than the 2015 and 2014 runs; however, the peak 
run period was less defined than in 2015 with a peak daily upstream count of 268 Chinook salmon as 
compared to the peak daily upstream count of 397 in 2015. Daily counts in 2016 peaked on July 24, which is 
similar to the peak in 2015 on July 23 and one week later than the 2014 peak daily count that occurred on 
July 16.  

Cumulative net upstream counts (Figure 6) show that in 2016, Chinook salmon passage rates were relatively 
consistent until a moderate increase was observed before the peak in late July, as evidenced by the increase 
in slope of the cumulative count line around July 23. This differs slightly from the rapid increase in Chinook 
passage rates observed in the third week of July, 2015 and the very consistent passage rate throughout the 
run observed in 2014.  
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Figure 5. Daily net upstream Chinook salmon counts at the Porcupine River sonar site in 2014, 2015 and 2016, including interpolated data. Hatched 
bars represent post-season expansion of the 2014, 2015 and 2016 counts.
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Figure 6. Daily cumulative net upstream Chinook salmon counts at the Porcupine River sonar site in 2014, 2015 and 2016, including interpolated data. 

Dashed line represent post-season run expansion of the 2014, 2015 and 2016 counts. 
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5 CONCLUSION 

The 2016 Porcupine Chinook sonar program improved upon the methods of the 2015 and 2014 programs, 
and most of the recommendations that were made following the completion of the 2015 program were 
implemented in 2016. The 2016 test netting program continued to support the idea that overlap of the 
Chinook and chum salmon migrations is likely quite low and helped further confirm that freshwater fish are 
relatively scarce compared to the number of migrating Chinook. The 2016 Chinook salmon sonar program 
has continued to increase local capacity within the community of Old Crow to conduct fisheries research 
programs, and there is still room to further expand and develop this capacity in the future. If the current 
Chinook sonar program develops into a permanent stock assessment initiative, there is potential for the 
program to eventually be run entirely using local field technicians with professional assistance and support 
provided as needed.   
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APPENDIX A. RAW AND INTERPOLATED 
PORCUPINE RIVER DAILY 
CHINOOK SONAR COUNTS 
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Table A1. Daily raw sonar counts from the 2016 Porcupine River Chinook salmon sonar program. 

1Left bank sonar was deployed on June 24, therefore there are no counts prior to this date. 

Date 
Right Bank Left Bank Both Banks 

Combined - Net 
Total Upstream Upstream Downstream 

Net Total 
Upstream 

Upstream Downstream 
Net Total 
Upstream 

23-Jun-16 50 10 40  n/a1  n/a1   40 
24-Jun-16 70 24 46 5 7 2 48 
25-Jun-16 76 20 56 8 30 22 78 
26-Jun-16 74 14 60 8 30 22 82 
27-Jun-16 42 16 26 4 16 12 38 
28-Jun-16 78 28 50 0 10 10 60 
29-Jun-16 54 18 36 10 20 10 46 
30-Jun-16 18 8 10 8 28 20 30 
1-Jul-16 110 56 54 4 34 30 84 
2-Jul-16 98 48 50 4 32 28 78 
3-Jul-16 54 22 32 18 64 46 78 
4-Jul-16 44 6 38 18 82 64 102 
5-Jul-16 22 4 18 4 62 58 76 
6-Jul-16 58 6 52 34 72 38 90 
7-Jul-16 46 2 44 4 54 50 94 
8-Jul-16 18 10 8 16 70 54 62 
9-Jul-16 32 0 32 0 0 0 32 
10-Jul-16 36 2 34 0 0 0 34 
11-Jul-16 42 0 42 0 0 0 42 
12-Jul-16 18 0 18 0 28 28 46 
13-Jul-16 38 8 30 0 14 14 44 
14-Jul-16 22 0 22 0 42 42 64 
15-Jul-16 30 2 28 2 24 22 50 
16-Jul-16 36 6 30 6 20 14 44 
17-Jul-16 34 0 34 8 70 62 96 
18-Jul-16 110 6 104 2 84 82 186 
19-Jul-16 56 6 50 10 74 64 114 
20-Jul-16 94 8 86 2 74 72 158 
21-Jul-16 120 6 114 2 48 46 160 
22-Jul-16 118 4 114 2 50 48 162 
23-Jul-16 226 6 220 0 30 30 250 
24-Jul-16 264 12 252 0 16 16 268 
25-Jul-16 178 14 164 0 28 28 192 
26-Jul-16 198 2 196 0 46 46 242 
27-Jul-16 210 18 192 6 44 38 230 
28-Jul-16 142 16 126 0 60 60 186 
29-Jul-16 162 26 136 2 42 40 176 
30-Jul-16 112 14 98 4 32 28 126 
31-Jul-16 102 18 84 2 44 42 126 
1-Aug-16 72 20 52 24 58 34 86 
2-Aug-16 80 20 60 0 28 28 88 
3-Aug-16 64 14 50 0 54 54 104 
4-Aug-16 48 4 44 4 36 32 76 
5-Aug-16 56 4 52 4 48 44 96 
6-Aug-16 64 14 50 0 56 56 106 
7-Aug-16 56 8 48 2 70 68 116 
8-Aug-16 48 4 44 4 84 80 124 
9-Aug-16 56 6 50 4 68 64 114 
10-Aug-16 48 4 44 2 76 74 118 
11-Aug-16 72 4 68 8 102 94 162 
12-Aug-16 34 4 30 8 78 70 100 
13-Aug-16 0 0 0 0 0 0 0 
14-Aug-16 0 0 0 0 0 0 0 
15-Aug-16 0 0 0 0 0 0 0 

Total 
Estimate 

3990 572 3418 253 2239 1986 5404 
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Table A2. Daily interpolated sonar counts from the 2016 Porcupine River Chinook salmon sonar program. Bold  
  cells indicate interpolated data. 

Date 
Right Bank Net Total 

Upstream 
Left Bank Net Total 

Upstream 
Both Banks Combined - Net Total 

Upstream 
23-Jun-16 40  n/a1 40 
24-Jun-16 46 2 48 
25-Jun-16 56 22 78 
26-Jun-16 60 22 82 
27-Jun-16 26 12 38 
28-Jun-16 50 10 60 
29-Jun-16 36 10 46 
30-Jun-16 14 20 34 
1-Jul-16 54 31 85 
2-Jul-16 50 28 78 
3-Jul-16 32 46 78 
4-Jul-16 38 65 103 
5-Jul-16 18 63 81 
6-Jul-16 52 39 91 
7-Jul-16 49 50 99 
8-Jul-16 19 70 90 
9-Jul-16 55 74 129 
10-Jul-16 35 74 109 
11-Jul-16 44 74 118 
12-Jul-16 48 68 116 
13-Jul-16 58 80 138 
14-Jul-16 53 95 148 
15-Jul-16 56 57 113 
16-Jul-16 74 46 121 
17-Jul-16 100 69 169 
18-Jul-16 107 85 192 
19-Jul-16 78 92 170 
20-Jul-16 88 72 160 
21-Jul-16 119 46 165 
22-Jul-16 156 48 204 
23-Jul-16 220 30 250 
24-Jul-16 252 16 268 
25-Jul-16 164 37 201 
26-Jul-16 196 57 253 
27-Jul-16 192 65 257 
28-Jul-16 126 60 186 
29-Jul-16 136 40 176 
30-Jul-16 98 28 126 
31-Jul-16 84 42 126 
1-Aug-16 57 34 91 
2-Aug-16 60 28 88 
3-Aug-16 50 54 104 
4-Aug-16 47 32 79 
5-Aug-16 52 44 96 
6-Aug-16 53 56 109 
7-Aug-16 51 68 119 
8-Aug-16 50 80 130 
9-Aug-16 52 64 116 
10-Aug-16 43 74 117 
11-Aug-16 68 94 162 
12-Aug-16 31 71 103 
13-Aug-16 0 0 0 
14-Aug-16 0 0 0 
15-Aug-16 0 0 0 

Total Estimate 3793 2544 6340 

1Left bank sonar was deployed on June 24, therefore there are no counts prior to this date.
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Table B1. Drift Netting Effort and Fish Capture Data from the 2016 Porcupine River Chinook 
salmon sonar program. 

Date Drift # Net In Net Out Mesh Size Fish Species Length (cm) Sex 

26-Jul-16 1 13:55 14:01 5.25 NFCa 

26-Jul-16 2 14:08 14:14 5.25 NFC 

26-Jul-16 3 14:19 14:25 5.25 NFC

27-Jul-16 1 16:34 16:30 5.25 NFC

27-Jul-16 2 16:47 16:53 5.25 NFC

27-Jul-16 3 17:06 17:12 5.25 NFC

28-Jul-16 1 10:20 10:26 5.25 NFC

28-Jul-16 2 10:25 10:32 5.25 NFC

28-Jul-16 3 10:36 10:41 5.25 NFC

28-Jul-16 4 11:30 11:36 5.25 NFC

28-Jul-16 5 11:39 11:45 5.25 NFC

28-Jul-16 6 11:41 11:47 5.25 NFC

3-Aug-16 1 17:02 17:08 6.75 NFC

3-Aug-16 2 17:15 17:21 6.75 NFC

3-Aug-16 3 17:25 17:31 6.75 NFC

5-Aug-16 1 10:34 10:40 5.25 NFC

5-Aug-16 2 10:51 10:57 5.25 NFC

5-Aug-16 3 11:23 11:29 5.25 NFC

5-Aug-16 4 11:33 11:39 5.25 NFC

5-Aug-16 5 16:06 16:12 5.25 NFC

5-Aug-16 6 16:20 16:26 5.25 NFC

5-Aug-16 7 16:30 16:36 5.25 NFC

5-Aug-16 8 16:41 16:47 5.25 NFC

11-Aug-16 1 15:00 15:06 5.75 NFC

11-Aug-16 2 15:09 15:15 5.75 NFC

11-Aug-16 3 15:26 15:32 5.75 NFC

11-Aug-16 4 15:38 15:44 5.75 NFC

11-Aug-16 5 15:50 15:56 5.75 NFC

11-Aug-16 6 15:58 16:04 5.75 NFC

11-Aug-16 7 16:27 16:33 5.75 NFC

11-Aug-16 8 16:36 16:42 5.75 NFC

12-Aug-16 1 10:50 10:56 5.75 Inconnu 72 

12-Aug-16 1 10:50 10:56 5.75 Chum 75 M 

12-Aug-16 2 10:59 11:05 5.75 NFC

12-Aug-16 3 11:09 11:15 5.75 NFC

12-Aug-16 4 11:20 11:26 5.75 Chum 66 M 

12-Aug-16 5 12:31 12:37 5.75 Chum 

12-Aug-16 6 12:39 12:45 5.75 
aNFC = no fish captured 



2016 Porcupine River Chinook Sonar Program 
 

EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. B-3 

Table B2. Set Netting Effort and Fish Capture Data from the 2016 Porcupine River Chinook 
salmon sonar program. 

Date Set # 
Net 

Location 
Net In Net Out 

Mesh 
Size 

Fish Species Length(cm) Sex 

25-Jun-16 1 Right Bank 14:40 17:50 6.75 NFCa 

27-Jun-16 2 Right Bank 13:04 20:20 6.75 NFC 

28-Jun-16 3 Right Bank 12:40 21:05 6.75 NFC 

29-Jun-16 4 Left Bank 17:00 20:00 7.50 NFC 

1-Jul-16 5 Right Bank 14:30 20:00 7.50 NFC 

4-Jul-16 6 Right Bank 12:50 20:25 6.75 Chinook 74 F 

4-Jul-16 6 Right Bank 12:50 20:25 6.75 Chinook 86 F 

5-Jul-16 7 Right Bank 13:30 20:30 6.75 Chinook 80 F 

5-Jul-16 7 Right Bank 13:30 20:30 6.75 Chinook 88 M 

6-Jul-16 8 Right Bank 9:00 18:10 7.50 Chinook 85 M 

6-Jul-16 8 Right Bank 9:00 18:10 7.50 Chinook 84 M 

6-Jul-16 8 Right Bank 9:00 18:10 7.50 Chinook 92 F 

6-Jul-16 8 Right Bank 9:00 18:10 7.50 Chinook 85 F 

7-Jul-16 9 Right Bank 10:15 18:20 5.25 Chinook 81 F 

7-Jul-16 9 Right Bank 10:15 18:20 5.25 Chinook 78 M 

7-Jul-16 9 Right Bank 10:15 18:20 5.25 Chinook 69 F 

7-Jul-16 9 Right Bank 10:15 18:20 5.25 Lake Whitefish 57 

7-Jul-16 9 Right Bank 10:15 18:20 5.25 Lake Whitefish 

8-Jul-16 10 Right Bank 13:00 19:30 5.25 Chinook 82 M 

8-Jul-16 10 Right Bank 13:00 19:30 5.25 Chinook 69.5 M 

8-Jul-16 10 Right Bank 13:00 19:30 5.25 Chinook 84 M 

9-Jul-16 11 Right Bank 12:00 17:50 7.50 Chinook 75 M 

9-Jul-16 11 Right Bank 12:00 17:50 7.50 Chinook 80 M 

9-Jul-16 11 Right Bank 12:00 17:50 7.50 Chinook 82 M 

12-Jul-16 12 Right Bank 14:00 18:00 5.25 Chinook 77 M 

13-Jul-16 13 Right Bank 10:15 15:30 7.50 Chinook 85 M 

15-Jul-16 14 Right Bank 13:05 16:05 5.25 Burbot 88 

16-Jul-16 15 Right Bank 12:50 17:20 7.50 Chinook 94 M 

16-Jul-16 15 Right Bank 12:50 17:20 7.50 Chinook 89 F 

18-Jul-16 16 Right Bank 12:04 20:20 5.25 Chinook 98.5 M 

18-Jul-16 16 Right Bank 12:04 20:20 5.25 Chinook 80.5 M 

18-Jul-16 16 Right Bank 12:04 20:20 5.25 Chinook 64 M 

18-Jul-16 16 Right Bank 12:04 20:20 5.25 Chinook 84 M 

18-Jul-16 16 Right Bank 12:04 20:20 5.25 Chinook 84.5 F 

19-Jul-16 17 Right Bank 14:04 20:27 7.50 Chinook F 

19-Jul-16 17 Right Bank 14:04 20:27 7.50 Chinook 88 M 

19-Jul-16 17 Right Bank 14:04 20:27 7.50 Chinook F 

19-Jul-16 17 Right Bank 14:04 20:27 7.50 Chinook 83 M 



2016 Porcupine River Chinook Sonar Program 
 

EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. B-4 

Date Set # 
Net 

Location 
Net In Net Out 

Mesh 
Size 

Fish Species Length(cm) Sex 

19-Jul-16 17 Right Bank 14:04 20:27 7.50 Chinook F 

19-Jul-16 17 Right Bank 14:04 20:27 7.50 Chinook M 

20-Jul-16 18 Right Bank 12:11 16:30 5.25 Chinook 72 M 

20-Jul-16 18 Right Bank 12:11 16:30 5.25 Chinook 68 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 95 F 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 81 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 85 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 89.5 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 85 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 90 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 91 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 74 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 87 F 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 95 M 

21-Jul-16 19 Right Bank 12:15 16:30 7.50 Chinook 76 M 

22-Jul-16 20 Right Bank 12:48 17:00 5.75 Chinook 75 M 

22-Jul-16 20 Right Bank 12:48 17:00 5.75 Chinook 98.5 M 

22-Jul-16 20 Right Bank 12:48 17:00 5.75 Chinook 73 F 

25-Jul-16 21 Right Bank 14:25 21:00 8.25 Chinook 86 M 

25-Jul-16 21 Right Bank 14:25 21:00 8.25 Chinook 65 F 

25-Jul-16 21 Right Bank 14:25 21:00 8.25 Chinook 75 M 

26-Jul-16 22 Right Bank 10:00 17:10 7.50 Chinook 92 F 

26-Jul-16 22 Right Bank 10:00 17:10 7.50 Chinook 93 F 

26-Jul-16 22 Right Bank 10:00 17:10 7.50 Chinook 83 F 

26-Jul-16 22 Right Bank 10:00 17:10 7.50 Chinook 86 F 

27-Jul-16 23 Right Bank 9:45 13:50 8.25 NFC   

28-Jul-16 24 Right Bank 10:00 17:00 7.50 NFC   

1-Aug-16 25 Right Bank 10:20 19:00 8.50 Chinook 102 F 

2-Aug-16 26 Right Bank 14:50 16:30 7.50 Chinook 90 M 

2-Aug-16 26 Right Bank 14:50 16:30 7.50 Chinook 91 F 

3-Aug-16 27 Right Bank 12:00 16:00 8.50 Chinook 106 M 

3-Aug-16 27 Right Bank 12:00 16:00 8.50 Chinook 102 M 

3-Aug-16 27 Right Bank 12:00 16:00 8.50 Chinook 100 F 

3-Aug-16 27 Right Bank 12:00 16:00 8.50 Chinook 103 F 

5-Aug-16 28 Right Bank 10:00 15:30 7.50 Chinook 91 F 

5-Aug-16 28 Right Bank 10:00 15:30 7.50 Chinook 97 M 

5-Aug-16 28 Right Bank 10:00 15:30 7.50 Chinook 91 F 

5-Aug-16 29 Right Bank 10:00 15:30 7.50 Chinook 69 M 

5-Aug-16 28 Right Bank 10:00 15:30 7.50 Chinook 83 M 



2016 Porcupine River Chinook Sonar Program 
 

EDI Project No.: 16Y0135 EDI ENVIRONMENTAL DYNAMICS INC. B-5 

Date Set # 
Net 

Location 
Net In Net Out 

Mesh 
Size 

Fish Species Length(cm) Sex 

6-Aug-16 29 Right Bank 12:20 17:55 8.50 Chinook 91 M 

6-Aug-16 29 Right Bank 12:20 17:55 8.50 Chinook 99 F 

7-Aug-16 30 Right Bank 11:10 18:05 7.50 Chinook 93 M 

7-Aug-16 30 Right Bank 11:10 18:05 7.50 Chinook 94 M 

7-Aug-16 30 Right Bank 11:10 18:05 7.50 Chinook 85 M 

7-Aug-16 30 Right Bank 11:10 18:05 7.50 Chinook 92 F 

8-Aug-16 31 Right Bank 11:10 18:35 8.50 Chinook 95 M 

9-Aug-16 32 Right Bank 10:20 18:22 7.50 NFC   

10-Aug-16 33 Right Bank 12:30 17:00 8.50 NFC   

11-Aug-16 34 Right Bank 11:10 18:00 7.50 Chinook 98 F 

11-Aug-16 34 Right Bank 11:10 18:00 7.50 Chinook 85 F 

11-Aug-16 34 Right Bank 11:10 18:00 7.50 Chinook 91 F 

12-Aug-16 35 Right Bank 10:30 13:00 6.75 Chinook 89 F 
aNFC = no fish captured 

 

 


