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ABSTRACT

Harris, L.N., Malley, B.K., Moore, J-S and Tallman, R.F. 2020. A Dressed Weight to Round
Weight Conversion Factor for Commercially Harvested Arctic Char (Salvelinus alpinus) from
the Halokvik River, Nunavut. Can. Data Rep. Fish. Aquat. Sci. 1309: v + 12 p.

Commercial and exploratory fisheries for Arctic Char, Salvelinus alpinus, provide significant
economic opportunities for Nunavummiut in several Nunavut communities. Having an accurate
understanding of the weight of the Arctic Char that are harvested is important for tracking
harvest and for understanding how biological parameters may be changing over time as a result
of exploitation and/or climactic and environmental changes. Unfortunately, most fish enter the
processing plants as dressed (gills and viscera removed) and therefore conversion factors have
to be applied to reconcile whole (round) weight from dressed weight. Here, we provide an
updated conversion factor based on linear regression for Arctic Char from the Halokvik River
(locally known as 30 Mile) near the community of Cambridge Bay. This conversion factor can be
used moving forward as the Halokvik River continues to be commercially harvested.

RESUME

Harris, L.N., Malley, B.K., Moore, J-S and Tallman, R.F. 2020. A Dressed Weight to Round
Weight Conversion Factor for Commercially Harvested Arctic Char (Salvelinus alpinus) from
the Halokvik River, Nunavut. Can. Data Rep. Fish. Aquat. Sci. 1309: v + 12 p.

La péche commerciale et exploratoire de 'omble chevalier, Salvelinus alpinus, offre des
occasions économiques considérables aux Nunavummiut de plusieurs communautés du
Nunavut. Connaitre le poids exact de 'omble chevalier péché est important pour le suivi de la
péche et pour comprendre comment les paramétres biologiques peuvent changer au fil du
temps en raison de I'exploitation ou de changements climatiques et environnementaux.
Malheureusement, la plupart des poissons arrivent aux usines de transformation déja apprétés
(branchies et viscéres retirées). Par conséquent, des facteurs de conversion doivent étre
utilisés pour rapprocher le poids total (brut) du poids apprété. Nous fournissons ici un facteur de
conversion actualisé, en fonction d’une régression linéaire pour 'omble chevalier de la riviére
Halokvik (appelée localement riviere 30 Mile), prés de la communauté de Cambridge Bay. Ce
facteur de conversion peut étre utilisé a partir de maintenant puisque la riviere Halokvik
continue d’étre exploitée commercialement.



INTRODUCTION

Arctic Char (Salvelinus alpinus) are an important resource to the Inuit of Nunavut, harvested in
commercial, recreational and subsistence fisheries wherever this species is accessible (Harris
et al. 2020). Although virtually every community in the territory of Nunavut relies on Arctic Char
for subsistence purposes and food-security (Priest and Usher 2004, Watts et al. 2017), the
commercial importance of this species has also been realized in recent decades (Day and
Harris 2013, Tallman et al. 2018). Annually in Nunavut, there are hundreds of waterbodies that
can be commercially fished across all regions of the territory (Roux et al. 2011). Given the
continued importance of subsistence harvest and more recent desire for commercial fisheries
development, effective management strategies that ensure the long-term sustainability of the
resource must be established.

Commercial fishing in Nunavut primarily takes place in Rankin Inlet, Pangnirtung and
Cambridge Bay (Roux et al. 2011, 2018, Harris et al. 2020) although exploratory waterbodies
and emerging fisheries are now becoming common in many of the other communities (Tallman
et al. 2015). Commercial fishing for Arctic Char in Nunavut has been documented since the late
1940s (Grainger 1953), and the largest contemporary fishery takes place near the community of
Cambridge Bay on southern Victoria Island (Harris et al. 2020, Figure 1). Commercial fishing for
Arctic Char in the Cambridge Bay region first began in 1960 (Barlishen and Webber 1973).
Currently there are five commercial waterbodies with an annual available quota of 56,100 kgs
(Table 1). Quota management and assessments on the health or status of harvested stocks,
has relied on the analysis of trends in biological characteristics focusing on age, weight and, to
a lesser degree, fork length and condition factor (Day and de March 2004, Day and Harris 2013,
this document). These assessments primarily relied on the data collected as part of a
commercial fisheries plant sampling program where commercially harvested Arctic Char are
sampled for length and weight and otoliths are taken for subsequent ageing (Harris et al. 2020).
Thus having accurate data on these biological characteristics is crucial for accurate
assessments of stock health and sustainability. One concern with fishery-dependent data,
however, are that Arctic Char enter the processing plant dressed (i.e., viscera and gills
removed) and conversion factors must be applied to reconcile whole (round) weight in kilograms
for biological analyses. In recent years, a dressed to round weight conversion factor of 1.2 has
been applied (Day and Harris 2013, Harris et al. 2020). River-specific conversion factors are
also available (Day and de March 2004) but these are almost two decades old and it is unknown
if these would still be applicable to contemporarily harvested Arctic Char in the Cambridge Bay
region. Here, we provide an updated conversion factor for commercially harvested Arctic Char
from the Halokvik River.

METHODS

For detailed descriptions of the study area and the history of commercial harvest at the Halokvik
River, see Harris et al. (2020). In 2014, the commercial harvest of Arctic Char at the Halokvik
River occurred from August 17"-215t, From August 19-20" we sampled a subset of the
commercial catch that was being processed by the commercial fishers. Specifically, we
measured the whole (round) weight (+ 50 g) of an Arctic Char before being processed and
subsequently the dressed weight (+ 50 g) after the fish was processed. The dressed weight-
round weight relationship for Halokvik River Arctic Char was described using the linear
regression expressed as:

DrWt=bx*(RdWt)+a+¢;



where Dr Wt and Rd Wt are the dressed (g) and round weights (g), respectively, a is the y-

intercept, b is the slope of the regression and ¢; is a normally distributed error term for the ith

fish. Histograms were used to visualize the frequency distributions of each data type.
RESULTS AND DISCUSSION

Over two days of sampling 150 Arctic Char were measured for whole weight and then
subsequently for dressed weight after having been processed by the commercial fishers. All raw
data are presented in Table 1 and the frequency distributions for whole weight and round weight
are shown in Figure 2. The relationship between whole weight and dressed weight was highly
significant (P < 0.01, Adjusted R? = 0.97, Figure 3). There were four noticeable outliers that
were likely the result of measurement error. Accordingly, the linear equation that best predicts
whole weight from dressed weight is:

Rd Wt = 1.145 = (Dr Wt) — 19.500 + ¢;

Given that Arctic Char population dynamics (e.g., growth and maturity) can change over time as
a result of exploitation and thus also the relationship between dressed and whole weight, it is
important that these conversion factors be updated periodically. For example, as reported in
Day and de March (2004) the formula to estimate round weight from dressed weight was:

Rd Wt = 1.156 = (Dr Wt) — 50.500

For a 10,000 g dressed weight individual the two formulas would estimate round weight
differently by 79 g. Although this difference is not large for an Arctic Char of this size (although
the relevance of such a difference to formal stock assessments is not known), updating the
dressed to round weight formula is relevant and our results suggest that this relationship has
remained relatively constant over time. However, applying the 1.20 conversion factor (see Day
and Harris 2013, Harris et al. 2020) for the same dressed weight individual would result in a
difference in estimated round weight of 569.5 g. This much larger difference highlights the need
to use linear equations over crude conversion factors. The differences between these
conversion factors is also shown for the length-weight relationship using the Cambridge Bay
fishery-dependent (commercial fish plant sampling) data for the Halokvik River collected in 2014
(Figure 4). This figure highlights the disparity between the conversion factor of 1.2 and both
formulas above when estimating whole weight from dressed weight. Also, given that there could
be stock differences in weight and growth parameters between systems, it is also recommended
that conversion factors be updated for each commercial waterbody. Until that can be done, the
formulas provided by Day and de March (2004) should suffice for estimating round weight when
only dressed weight is available.
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TABLES

Table 1. Table of all raw Halokvik River Arctic Char weight data used in the analyses for converting
dressed weight to round weight.

Date Sample # Fork Length (mm)  Round Weight (g) Dressed Weight (g)
2014-08-19 1 739 4600 4150
2014-08-19 2 613 2350 2000
2014-08-19 3 762 4250 4250
2014-08-19 4 699 3400 2950
2014-08-19 5 665 2950 2550
2014-08-19 6 848 7100 6300
2014-08-19 7 815 6250 5500
2014-08-19 8 815 6000 5400
2014-08-19 9 634 2750 2500
2014-08-19 10 820 5600 4850
2014-08-19 11 776 4600 4000
2014-08-19 12 787 5650 5050
2014-08-19 13 788 5400 4850
2014-08-19 14 709 3700 3400
2014-08-19 15 602 2300 2000
2014-08-19 16 819 6200 5300
2014-08-19 17 682 3550 3250
2014-08-19 18 611 2200 1950
2014-08-19 19 603 4100 3800
2014-08-19 20 683 3650 3300
2014-08-19 21 712 4150 3700
2014-08-19 22 632 2650 2400
2014-08-19 23 820 5700 5000
2014-08-19 24 790 5650 5000
2014-08-19 25 686 3950 3500
2014-08-19 26 839 5600 5100
2014-08-19 27 686 4050 3600
2014-08-19 28 713 4400 3500
2014-08-19 29 710 3900 3150
2014-08-19 30 705 3650 3250
2014-08-19 31 695 3850 3400
2014-08-19 32 670 3550 3150
2014-08-19 33 724 4200 3850
2014-08-19 34 662 3300 2850
2014-08-19 35 640 3050 2700
2014-08-19 36 672 3300 2900
2014-08-19 37 716 4350 3800
2014-08-19 38 715 4300 3750
2014-08-19 39 642 3050 2650
2014-08-19 40 731 4650 4000




Table 1. Continued.

Date Sample # Fork Length (mm)  Round Weight (g) Dressed Weight (g)
2014-08-19 41 665 3150 2750
2014-08-19 42 675 3850 3450
2014-08-19 43 700 4500 3900
2014-08-19 44 777 5300 4650
2014-08-19 45 598 2300 2100
2014-08-19 46 528 1450 1250
2014-08-19 47 725 3900 3350
2014-08-19 48 664 3550 3100
2014-08-19 49 691 4200 3750
2014-08-19 50 583 2150 1900
2014-08-19 51 722 4700 4100
2014-08-19 52 738 4850 4300
2014-08-19 53 744 4650 4100
2014-08-19 54 773 5050 4450
2014-08-19 55 619 2800 2450
2014-08-19 56 699 4100 3600
2014-08-19 57 800 6400 5650
2014-08-19 58 738 5050 4350
2014-08-19 59 650 3150 2800
2014-08-19 60 857 6400 4650
2014-08-20 61 798 5250 4600
2014-08-20 62 758 5200 4700
2014-08-20 63 760 5650 4950
2014-08-20 64 702 4150 3750
2014-08-20 65 714 3900 3500
2014-08-20 66 723 4650 4100
2014-08-20 67 733 5750 4500
2014-08-20 68 660 3450 3100
2014-08-20 69 635 3350 3400
2014-08-20 70 768 4500 3900
2014-08-20 71 725 4550 4050
2014-08-20 72 753 5300 4750
2014-08-20 73 745 5050 4450
2014-08-20 74 787 4700 4250
2014-08-20 75 690 4000 3500
2014-08-20 76 672 3800 3300
2014-08-20 77 668 3400 3050
2014-08-20 78 780 4600 3700
2014-08-20 79 912 6500 5800
2014-08-20 80 840 7000 6100




Table 1. Continued.

Date Sample # Fork Length (mm) Round Weight (g) Dressed Weight (g)
2014-08-20 81 748 5000 4350
2014-08-20 82 726 4600 4000
2014-08-20 83 661 3500 3150
2014-08-20 84 653 3400 3100
2014-08-20 85 555 2000 1800
2014-08-20 86 634 3050 2700
2014-08-20 87 672 3950 3550
2014-08-20 88 698 4250 3800
2014-08-20 89 807 5050 4500
2014-08-20 90 700 4200 3650
2014-08-20 91 690 3650 3250
2014-08-20 92 690 4100 3500
2014-08-20 93 676 4100 3600
2014-08-20 94 791 4900 4300
2014-08-20 95 735 4900 4300
2014-08-20 96 754 4900 4250
2014-08-20 97 657 3550 3100
2014-08-20 98 669 3750 3350
2014-08-20 99 675 4000 3600
2014-08-20 100 848 7700 6850
2014-08-20 101 648 3400 3050
2014-08-20 102 665 3550 3050
2014-08-20 103 680 3800 3300
2014-08-20 104 671 3550 3050
2014-08-20 105 780 4700 4100
2014-08-20 106 698 3800 3350
2014-08-20 107 711 4800 4200
2014-08-20 108 683 4350 3750
2014-08-20 109 746 4800 4400
2014-08-20 110 783 6100 5350
2014-08-20 111 665 3600 3200
2014-08-20 112 663 3850 3300
2014-08-20 113 784 4750 4050
2014-08-20 114 678 3900 3450
2014-08-20 115 705 4450 3900
2014-08-20 116 755 5000 4550
2014-08-20 117 771 5700 5000
2014-08-20 118 804 5800 5150
2014-08-20 119 745 5750 4300
2014-08-20 120 682 4150 3550




Table 1. Continued.

Date Sample # Fork Length (mm)  Round Weight (g) Dressed Weight (g)
2014-08-20 121 770 5200 4650
2014-08-20 122 742 4150 3650
2014-08-20 123 735 4650 4150
2014-08-20 124 737 4800 4250
2014-08-20 125 823 5850 5150
2014-08-20 126 754 5450 4800
2014-08-20 127 692 3750 3300
2014-08-20 128 761 5050 4550
2014-08-20 129 709 4250 3700
2014-08-20 130 815 5650 5000
2014-08-20 131 744 4600 4150
2014-08-20 132 690 4000 3600
2014-08-20 133 803 5400 4800
2014-08-20 134 706 4400 3850
2014-08-20 135 804 5050 4400
2014-08-20 136 669 3750 3300
2014-08-20 137 582 2300 1950
2014-08-20 138 675 3800 3300
2014-08-20 139 696 3800 3500
2014-08-20 140 631 3050 2650
2014-08-20 141 753 6500 4900
2014-08-20 142 652 3700 3250
2014-08-20 143 719 4250 3750
2014-08-20 144 656 3600 3150
2014-08-20 145 776 4500 3950
2014-08-20 146 734 4950 4400
2014-08-20 147 724 4400 4000
2014-08-20 148 657 3650 3200
2014-08-20 149 686 3750 3400
2014-08-20 150 753 3750 4700
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Figure 1. Map of the current Arctic Char commercial fishing locations in the Cambridge Bay region of
Nunavut. The community of Cambridge Bay is shown with a black star and the Halokvik River is shown

with a red star.
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Figure 2. Frequency distributions of dressed weight and round weight for commercially harvested Arctic
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Figure 3. Dressed weight-round (whole) weight relationships for commercially harvested Arctic Char from
Halokvik River, NU sampled in 2014. Parameters of the relationships, significance of the relationship,
and fit of the relationship are shown in the upper right corner of the plot.
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