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Introduction 

Management of the salmon fisheries of Southeast A1 aska requires the exchange 
of data between a number of research agencies, management agencies, and 
governments. One of the most basic data sets collected by these agencies is 
the length of the fish in the catches and escapements of sal.mon. Accurate 
length measurements are used in estimation of age, weight, maturity and 
forecasting. Unfortunately this data is collected in a variety of ways and 
there is a need for a method to convert one measurement to another. 

The Alaska Department of Fish and Game (ADF&G) generally measures salmon from 
mideye to fork of the tail (MEF), while the Canadian Department of Fisheries 
and Oceans measures from the postorbi t of the eye to the hypural plate (POH) . 
ADF&G minimum size regulations for chinook salmon (Oncorhynchus tshawytscha 
Walbaum) refer to the total length (TOT), or snout to tip o f  the tail. The 
ADF&G coded wire tag (CWT) sampling program collects snout to fork (SNF) 
lengths. Another measurement used in fishery biology is mideye to hypural 
plate (MEH). Conversion formulas are necessary in order to convert one 
measurement to another. Duncan (1956) determined the MEF to MEH relationship 
for sockeye salmon in Bristol Bay. In Southeast Alaska, Gray et a1 (1981) 
reported the SNF to MEF equation for coho salmon and Dangel et a1 (1977) the 
MEH to MEF for chum salmon (0. keta Walbaum). Some length conversions for 
spawning chum salmon in Prince William Sound were determined by Helle (1979). 
ADF&G is continuing analysis of chum and pink salmon (0. gorbuscha Walbaum) 
measurements (J .D. Jones, A1 aska Department of Fish and Game, Juneau, personal 
communication). This report presents the equations for sockeye (0. nerka 
Walbaum), coho (0. kisutch Walbaum), and chinook salmon in Southeast Alaska 
(Tab1 es 1-5) . 

Methods 

Sockeye salmon were sampled from commercial gill net and seine fisheries 
throughout Southeast Alaska in 1985. Coho and chinook salmon were sampled 
from gill net, seine and troll fisheries in 1987. In addition sport caught 
chinook were sampled in Juneau and spawning chinook were sampled at the 
Crystal Lake Hatchery near Petersburg. Each fish was laid out flat on a 
measuring board and measured to the nearest millimeter with a flexible 
measuring tape stretched taut. Sockeye salmon were sampled for MEF, MEH, and 
POH lengths, chinook and coho were sampled for MEF, MEH, POH, and in some 
cases TOT and SNF. The sex of the fish was determined only for the chinook 
sport fish sample. 

The measurements were entered into a Lotus 123 file and sorted and edited. 
Predictive 1 inear regression equations, correl ation coefficients, and 
standard errors were computed for all possible conversions of length 
measurements. 



Results and Discussion 

As would be expected the correlatio coefficients between the different 
length measurements were high with rP values of greater than 0.94 in all 
cases except the spawning chinook sample. The 1 ength conversion equations 
were determined by use of simple linear regression rather than Geometric 
Mean (GM) regression preferred by Ricker (1973). Since these equations are 
intended to be used to predict one measurement from another the linear 
regression was used (H.J. Geiger, Alaska Department o f  Fish and Game, Juneau. 
personal communication). Caution should be used in predicting lengths 
outside of the range of lengths used to derive the equations. For values of 
X above or below this range the function may not be the same, indeed the 
relationship may not even be linear in such ranges, even thought it is linear 
within the observed range (Zar 1974). 

Sockeye 

The MEF to MEH equation for sockeye falls on the end of a range of equations 
determined in an extensive study done on Bristol Bay sockeye salmon (Duncan 
1956). He found the between year differences in Bristol Bay sockeye salmon to 
be statistically different but felt that in practical applications of the 
data the differences were unimportant. The conversion table that he 

. generated from the 1953 data is used by the Fisheries Research Institute of 
the University of Washington in a field manual (Koo 1964). Duncan concluded 
that the MEH vs MEF relationship was linear throughout the range of sizes of 
adult sockeye salmon in Bristol Bay and that there was no sexual dimorphism 
in thi s re1 ationship. Predicted measurements for Southeast A1 aska sockeye 
salmon are within 10 mm of measurements predicted for Bristol Bay sockeye. 

Chinook 

Chinook salmon were the only species in this report which were sampled both 
in ocean fisheries and in spawning condition. There were small differences 
between the resulting conversion equations for the two samples and the lowest 
correlation coefficients involved converting TOT 1 ength measurements of 
spawning chinook salmon. The differences between samples result from the 
morphometric changes in maturing salmon, while the lower correlation 
coefficients are due to the small sample size, shorter range of lengths 
sampled and the difficulty of accurately measuring the tip of the tail. 

The sex of 190 sport caught chinook was determined and predictive regression 
equations were computed for each sex. The differences in predicted lengths 
were less than 7 mm of each other which, for practical purposes is probably 
negligible. This is fortunate as the majority of chinook landings are 
dressed fish which can not be sexed accurately. 



Coho 

The SNF to MEF equation for coho predicts lengths similar to one determined 
by Gray et a1 (1981) for Southeast Alaska coho. Gray et a1 (1981) sampled 
6,431 coho salmon during the commercial fishing seasons of 1969 and 1970 in 
Southeast Alaska and the Yakutat District. They found the snout to fork 
length to be up to 2 cm longer on fish sampled late in the season and 
increasing faster in males as they matured. The fish sampled in this report 
were sampled over a one month period and pooled into one sample. 

Chum 

Chum and pink salmon were not measured in this study, however Dangel et al. 
(1977) reported the MEF to MEH equation. They used the geometric mean (GM) 
of the functional regression (Ricker 1973). Based on 1,582 samples col 1 ected 
in Southeast Alaska in 1975 the equation was: MEH = 0.94355(MEF) + 36.3687. 
Conversion formulas for predicting MEF, SNF and POH from MEH measurements of 
spawning chum salmon in Prince William Sound were determined by Helle (1979) 
(Tab1 e 5). 
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Table 1. Linear regress ion  equations f o r  conver t ing leng th  
measurements (mn) of ocean caught sockeye salmon i n  
Southeast Alaska. 

Regression Equation N r squared SE Y . X  SE (b) 

MEH = 0.901(MEF) - 6.714 82 0 0.9733 6.982416 0.005222 
MEF = 1.080 (MEH) + 22.652 82 0 0.9733 7.641730 0.006254 
POH = 0.891(MEF) - 9.064 82 0 0.9773 6.349520 0.004748 
MEF - 1.097 (POH) + 23.039 820 0.9773 7.046329 0.005848 
POH = 0.979(MEH) + 2.449 820 0.9849 5.180350 0.004240 
MEH = 1.006(POH) + 5.292 820 0.9849 5.252852 0.004359 

MEF = 1.09894 (MEH) + 5.36371 B r i s t o l  Bay, from Duncan (1956) . 

Where Y = bX + a 
b = s lope  of regress ion  l i n e  
a = Y i n t e r c e p t  of regress ion  
SE (b) = Standard Er ror  of s lope  
SE Y . X  = Standard Er ror  of Y given X 
Sample sources:  var ious  Southeast  Alaska f i s h e r i e s ,  August 1985. 
Range of lengths  (MEF) 324-682 rm. 
MEF = Mideye t o  Fork of t a i l  
MEH = Mideye t o  Hypural p l a t e  
POH = Pos to rb i t  of eye t o  Hypural p l a t e  
SNF = Snout t o  Fork of t a i l  
TOT = Tota l  length;  snout t o  t i p  of t a i l  



Table 2. Linear regress ion  equations f o r  converting leng th  
measurements (m) of ocean caught chinook salmon i n  
Southeast Alaska. 

Regression Equation r squared 

MEH = 0.914(MEF) - 0.116 
MEF = 1.090 (MEH) + 2.688 
POH = 0.848(MEF) + 26.386 
MEF = 1 .I55 (POH) - 16.302 
SNF = 1.101 (MEF) - 15.878 
MEF = 0.900(SNF) + 20.321 
TOT = 1.120(MEF) + 21.328 
MEF = 0.872 (TOT) - 1.743 
POH = 0.976(MEH) + 4.485 
MEH = 1.021(POH) - 2.198 
SNF = 1.181(MEH) - 5.061 
MEH = 0.837 (SNF) + 11.262 
TOT = 1.218(MEH) + 28.176 
MEH = 0.814(TOT) - 17.660 
SNF = 1.269(POH) - 31.812 
POH = 0.762 (SNF) + 45.106 
TOT = 1.291 (POH) + 5.172 
POH = 0.738(TOT) + 26.471 
TOT = l.O15(SNF) + 39.020 
SNF = 0.9664TOT) - 22.940 

Where Y = bX + a 
b = s lope of regress ion  l i n e  
a = Y i n t e r c e p t  of regress ion  
SE (b) = Standard Er ror  of s lope  
SE Y.X = Standard Er ror  of Y given X 
Sample sources:  f o r  N = 91 - 32 f i s h  from D i s t r i c t  104 s e i n e  and 59 
from D i s t r i c t  115 g i l l  ne t .  For N = 449 those  91 w e r e  combined with 
359 Juneau spo r t  caught f i s h ;  a l l  f i s h  sampled August 1987. 
Range of l eng ths  (MEF) sampled: 470 - 1,025 m. 
MEF = Mideye t o  Fork of t a i l  
MEH = Mideye t o  Hypural p l a t e  
POH = Pos torb i t  of eye t o  Hypural p l a t e  
SNF = Snout t o  Fork of t a i l  
TOT = Total  length;  snout t o  t i p  of t a i l  



Table  3 .  L i n e a r  r e g r e s s i o n  e q u a t i o n s  f o r  c o n v e r t i n g  l e n g t h  
measurements (mn) of  spawning ch inook salmon i n  
Sou theas t  Alaska .  

Regres s ion  Equa t ion  
p~ - -  

MEH = 0.907 (MEF) 
MEF = 1.085(MEH) 
POH = 0.912 (MEF) 
MEF = 1.080 (POH) 
SNF = 1.124(MEF) 
MEF = 0.846 (SNF) 
TOT = 1 . 0 9 1  (MEF) 
MEF = 0.845 (TOT) 
POH = 1.004 (MEH) 
MEH = 0.994(POH) 
SNJ? = 1.217 (MEH) 
MEH = 0.765 (SNE') 
TOT = 1.17  9 (MEH) 
MEH = 0.762 (TOT) 
SNF = 1.211(POH) 
POH = 0.770(SNF) 
TOT = 1.173 (POH) 
POH = 0.766(TOT) 
TOT = 0.974 (SNF) 
SNF = 1 .001  (TOT) 

r s q u a r e d  

Where Y = bX + a 
b = s l o p e  of r e g r e s s i o n  l i n e  
a = Y i n t e r c e p t  o f  r e g r e s s i o n  
SE (b)  = Standa rd  E r r o r  o f  s l o p e  
SE Y.X = Standa rd  E r r o r  of  Y g i v e n  X 
Sample s o u r c e s  : C r y s t a l  Lake Hatchery,  August 1987 
Range i n  l e n g t h  (MEF) 666-924 mn. 
MEF = Mideye t o  Fork of  t a i l  
MEH = Mideye t o  Hypural p l a t e  
POH = P o s t o r b i t  o f  e y e  t o  Hypural p l a t e  
SNF = Snout t o  Fork o f  t a i l  
TOT = T o t a l  l e n g t h ;  s n o u t  t o  t i p  o f  t a i l  



Table 4. Linear regress ion  equat ions  f o r  conver t ing leng th  
measurements (mn) of ocean caught coho sdlmon i n  
Southeast Alaska. 

Regression Equation 

MEH = 0.942 (MEF) 
MEF = 1.024 (MEH) 
POH = 0.936(MEF) 
MEF = 1.027 (POH) 
SNF = 1.076(MEF) 
MEF = 0.914 (SNF) 
TOT = 1.147 (MEF) 
MEF = 0.849(TOT) 
POH = 0.993 (MEH) 
MEH = 1.002 (POH) 
SNF = 1.098 (MEH) 
MEH = 0.858 (SNF) 
TOT = 1.267 (MEH) 
MEH = 0.761 (TOT) 
SNF = 1.102 (POH) 
POH = 0.854 (SNF) 
TOT = 1.260 (POH) 
POH = 0.761 (TOT) 
TOT = 1.055 (SNF) 
SNF = 0.942 (TOT) 

N r squared 

Where Y = bX + a 
b = s lope  of regress ion l i n e  
a = Y i n t e r c e p t  of regress ion 
SE (b) = Standard Error  of s lope  
SE Y.X = Standard Error  of Y given X 
Sample sources:  f o r  N = 100 - f i s h  from D i s t r i c t  105 t r o l l .  
For N = 350 - those  100 were combined with 50 f i s h  from D i s t r i c t  115 
g i l l  ne t ,  and 200 f i s h  from D i s t .  104 se ine .  Sampled 7/24 - 8/23/87. 
Range of l eng ths  (MEF) 421-704 mn. 
MEF = Mideye t o  Fork of t a i l  
MEH = Mideye t o  Hypural p l a t e  
POH = Pos to rb i t  of eye t o  Hypural p l a t e  
SNF = Snout t o  Fork of t a i l  
TOT = Tota l  length;  snout t o  t i p  of t a i l  
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