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INTRODUCTION

The weight-length relaticnship is a'1 essential component for growth
analysis, and is useful for converting cOlJlTlercial landing records from weight
to numbers of fish, if representative size composition data are available.
Weight-length relationships have been reported for Pad fie ocean perch
(Sebastes alutus) in the Oregon-Washington area by Alverson and Westrheim (1961) J

and for the western Gulf of Alaska by Westrheim (1967). No weight-length
relationship has been reported, to the authors' knowledge, for the British
Columbia area.

This report deals with weight-length formulae obtained during 1969,
for Pacific ocean perch caught off British Columbia.

MATERIALS AND MElliODS

Data Collection

Pacific ocean perch weight-length data were collected aboard the
C.G.S. G.B. REED, in 1969, off southwest Vancouver Island during February, June,
and September, and in QJeen Charlotte Sound during June and September (Table 1).
Ocean perch are not abundant on the commercial fishing grounds in Queen
Charlotte Sound during the winter. During each collection period, the total
catch of ocean perch from one or two hauls was placed in metal tubs (ca. 95-lb
capaci ty). Each tub was covered wi th a wet gunny sack to prevent desiccation
of the fish. The vessel then steamed inshore and anchored in a sheltered
inlet where weighing of individual fish took place. Weighing began about 5 hr
after collection and terminated about 10 hr after collection. Fish were
weighed individually, to the nearest gram, on a direct-reading balance (50oo-g
capaci ty). Weights were collected from no more than 10 fish per sex per
centimeter interval (10.0-10.9,11.0-11.9, etc.) (Appendix Table I). These
data were recorded on special forms designed to facilitate computer processing
of data.

Data Processing

The weight-length relationships were derived using an additive, non­
linear model program (ALOMA) after Pienaar and Thomson (1969). Where the
sample size exceeded 400, the maximum number allowed by the program, a random­
nurrber generator was used to pick the appropriate sample for calculation.

Testing for differences by covariance methods was limi ted to the
relationships derived by the common logarithmic transformation of both variables
in a multiplicative model to conform with previously published results.

Empirical Tests

The all-B.C. forlTlJlae (males, females, and sexes combined) were
empirically tested by applying them to ocean perch length-frequency samples for
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which the weight was known. One group consisted of 85 ocean perch length­
frequency samples from G.B. REED catches off Oregon, Washington, British
Colurl'iJia, and southeastern Alaska, during 1965-69. Sample weights ranged from
200 to 500 lb. The other group consisted of 11 ocean perch length-frequency
samples from comnercial landings in British Columbia during 1962-68. Sample
weights ranged from 140 to 600 lb. In each test, two estimates of weight were
obtained. First, the male (female) length-weight forrruia was applied to male
(female) length-frequencies, and cOll'\Juted weights from both sexes were surrmed.
Second, conbined-sexes weight-length forrruia was applied to combined-sexes
length-frequencies. Following this, the per cent deviation of the estimated
weights from the known weights was computed for each sample.

RESULTS

A total of 2088 ocean perch were weighed -- 994 males and 1094
females (Table 2). Parameters of individual forrrJ.llae for month-area-sex cells
usually differed significantly, based on covariance tests. However, these
criteria were deemed excessively sensitive, and their results are not included.
Off Vancouver Island and in Queen Charlotte Sound, male ocean perch greater
than 30 cm exhibited a seasonal increase in weight -- as IllJch as l~ from
February to September off Vancouver Island (Table 3). Female ocean perch
weights, at each size interval greater than 30 cm, were maximal in February,
due to ripe gonads, minimal in June, and maximal again in Septertber. February
and September weights were as much as l~ higher than corresponding June
weights. However, for both males and females in the more conrnon size intervals,
35-40 cm, the maxirrJ.lm seasonal variation in weight was only 2-8%.

Therefore all data were corrbined, and general formulae were computed
by sex, and sexes combined, from 400-fish randomized samples of each sex. The
resul ts are shown in Fig. 1 and below:

Males: 1i= 0.01l348L3• o86 l4.

Females: ~= 0.OO78571L3-le734.

M+ FI ~= 0.0088955L3·13.1 .. 15

Calculated weights by centimeter interval, in grams and pounds, are
shown in Appendix Table II.

Empirical Tests

For 87 erl{>irical tests of the all-B.C. weight-length formula (sexes
combined) applied to G.B. REED catches, 71(,( (64 tests) yielded weight estimates
within :t5% of the known weights, and 98% (85) yielded estimates within :tlO% of
the known weights (Table 4). Virtually the same results were obtained using
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the individual male and female formulae and summing the estimates. Geographi­
cally, the B.C. forlm.lla appeared to underestimate known weights of samples
collected off Oregon (September 1965) and to overestimate known weights of
samples off southeastern Alaska (Septen'ber 1967). However, these biases may
be illusory. September 1965 samples collected off southwest Vancouver Island
were likewise underestimated. Observed weights may have been inaccurate, or
the ocean perch weight-length relationship may vary among years. Similarly,
we are unable to explain the three underestimations noted as "dubious data"
in Table 4.

For the 67 empirical tests of sa~les collected off British Columbia,
76% (51 tests) yielded weight estimates within ::'5% of known weights, and
99% :!:10%.

For the 11 empirical tests applied to ocean perch length-frequency
samples collected from conmercial landings, 36% (4 tests) yielded weight
estimates wi thin +5% of known weights, and 8~ (9), +10% (Table 4). The two
extreme deviations (+12.1% and -18.9%) cannot be explained at this time.

Other Fornulae

Two other ocean perch weight-length formulae are available for
comparison. One was based on a random sample of 244 males and 230 females
collected during 1950-52 from commercial landings in Oregon (Alverson and
Westrheim, 1961; Westrheim, 1967). The other was based on a stratified sample
of 371 males and 339 females collected during 1963-64 aboard the G.B. REED in
the western Gulf of Alaska. The Oregon and British Columbia results are
similar, but both di ffer from those for Alaska (Table 5). The larger Oregon
and Bri tish Columbia fish are heavier per unit length than the Alaska fish.
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Table 1. Location, time, depth, and ocean perch catch (lb) for

G.B. REED hauls from which weight-length samples were collected.

Ocean

Haul a
Depth perch

Area Month Interval catch
(fm) (lb)

S.W. Vancouver Island February 69-1-3 160-179 2,776

-4 140-159 330

June 69-2-1 160-179 5,145

September 69-3-2 120-139 4,096

-3 80-99 95

Queen Charlotte Sound June 69-2-5 140-159 2,346

September 69-3-28 80-99 1,659

aGBR 69-1 (Westrhe1m, Davenport, Harling, Smith, and Wowchuk,
MS 1969).

GBR 69-2 (Westrheim, Davenport, Smith, and Bianchin, MS 1969).

GBR 69-3 (Harling, Davenport, Smith, and Wilson, MS 1969).
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Table 2. Parameters of weight(gm)-length{cm) formulae for Pacific ocean
perch collected off Bri tish Columbia in 1969, by sex, month, and area.

(Pre-i teration log-log forrrulae in parentheses.)

s.w. Vancouver Island QJeen Charlotte Sound
Month

b

Males

February 214 2.92688 0.018178 0
(2.98978) (-1.83767)

June 134 3.02445 0.013013 159 2.97785 0.015392
(3.13180) (--2.05259) (3.04109) (-1.91110)

September 223 3.10345 0.010214 265 3.16313 0.0081281
(3.11673) (--2.010692) (3.11841) (-2.021681)

Females

February 209 3.25468 0.0059132 0
(3.14486) (--2.05855)

June 153 2.94851 0.017014 184 3.00687 0.013637
(2.91992) (-1.72491) (2.97378) (-1.81408)

September 249 3.10601 0.010234 299 3.23785 0.0061276
(3.12849) (-2.025487) (3.098296) (-1.99418)



Table 3. Calculated mean weights (gm) of Pacific ocean perch for selected size intervals, using
individual and combined weight-length formulae.

Fork S.W. Vancouver Island Queen Charlotte Sound All Areas

length February June Septent>er June September All months

(em) M F M F M F M F M F M F M+F

10.5 18 12 16 17 15 15 17 16 14 12 15 13 14

15.5 55 44 52 55 51 51 54 52 47 44 51 46 48

20.5 126 110 121 125 120 121 124 120 115 108 119 112 115

25.5 238 224 234 239 237 239 238 231 229 220 232 224 227

30.5 402 401 401 405 413 417 405 396 403 392 402 395 398

35.5 626 657 635 633 661 668 636 625 651 641 641 639 640

40.5 921 1008 946 934 995 1006 942 929 988 982 959 970 968

45.5 1295 1473 1346 1317 1428 1445 1332 1319 1427 1431 1371 1402 1394

50.5 1757 2068 1845 1791 1974 1997 1817 1804 1985 2006 1887 1951 1932
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G.B. REED CUdw'
B.C. eo-rc1e1
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QJ••n.. OJ"~n s ..... YaACouvlr IIhnd Chnlot.l• S.E. Aluka

().IeenChulolte
S~'" S~'"

Dov.
SEP FEBRUARY "'"

_,L 'AY JUN SEP SEPTEMBER ..., SEP lOTAL lOTAL

196. '.7 '.. '.7 '.7 'M 'M 'M '.. '.7 ' .. ' .. '.7 1962-1968

'13 ,b ..
'12 0 I
'11 0 0
'10 0 2 0·. 0 I , 0

• 8
I 2 0 I., 1 I 2 0 0·. I 0 0 I I 3·. I 0 2 0 2 1 0·. , I 2 0 0 0 1 1(1) 0

• 3
I 0 I 0 0 2 I I I

• 2
0 0 0 I 0 I 0 ,

• I 2 , I 0 0 2 0 0(1) 0

0 2 2 0 I I 0 0 0 0

- I 2 I 0 I 0 2(1) 0 0

- 2 0 0 2 2 0 0 0 0
- 3 0 0 0 0 0(1) 0(1) 0
- . 0 0 2 0 0 0 2
-. 0 0 I 0 I 0 0
-. 0 0 2 0 ::(1) 0 I
- 7 0 0 ,b 0
- 8 Ib 0 .. (I) 0
-. Ib .. 0(2)
-10 0
-II 0
-12 0
-13 ,b

-!<
-IS ..

(l)b-16

Total 6(.) 8(6) 87 10'

'" o.vhtlon '" (CdCUlltWb::;e~ 'Ife~~~~)td .eight) (100) - 100

bOubloul doll•. S•• tllllt.

cEllcludlng on. It -18.9.1', conddered dubioul.
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Table 5. Calculated mean weights (lb) of Paci fie ocean
perch for selected lengths, using the Oregon, British

Columbia, and Alaska formulae a (sexes combined).

Fork Bri tish
Oregon Alaska

length Columbia

(em) (lb) (lb) (lb)

10 0.03 0.03 0.04

20 0.22 0.23 0.26

30 0.81 0.83 0.78

40 2.03 2.05 1. 72

50 4.15 4.13 3.16

alog W = 3.08686 log L - 4.64329 (Oregon) (W = lb)

log W = 3.13325 log L - 2.05083 (B.C.) (W = gms)

log W = 2.72733 log L - 4.15100 (Alaska) (W = lb)
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Appendix hbh 1. ItJIItl.n ..lgtwd (H) .nd _un .lllghts (;:0 ~l. by t,nth"ttr Inlervd, for Pacific oc•• n perch collected of
Brllhh Colu.bh. by nu, .anth, and ux, 1969.

Fork
S.•. V.nc;ouvu Ishnd Q.I..nChulott. Sound

length·
February 3UM S.plenber 3UM Septellbel"

• F

(era) --=. . . . . . . N . N

12.' · ,. , 27
13.~ 7 29 · 31
14.' 0 , JO
})., 1 .1 0
16.' 1 >8 , .. '0 >8 7 ,
17.' · " 7 " '0 72 , 7

18.' , 88 '0 88 '0 .. '0 •• '0 •
19.' 1 " · 99 • ,0> , 100 10 .. '0 '0,0.> 1 120 0 · 120 , II< '0 '20 '0 11

21.' 7 '" · 13< , 1" 7 ,.. 1 '29 10 1<1 '0 l'
22.' 10 '>7 · 1<, • l7J , '68 0 .. 10 1>7 '0 16
23.' '0 ,., 10 178 · 1.' , ,., 0 10 I.' 10 17

24.' 10 20. 10 206 1 I.' • ,3> · '2' 7 207 , 20' 10 21' 10 20,... 10 2JJ 10 ,<0 , 20. , ,., 10 2>6 7 '31
, 217 '0 23> 10

~26.' 10 26' 10 277 , ,<1 1 '" 7 291 , ... , ..0 , 266 '0 268 '0
27.' 10 31. • '16 1 '" 0 , 31' , JOB 10 ... '0 26' 10 .., ".... 10 '29 '0 '38

, 33' 1 36'
,

'38 • 3>, 10 322 '0 JJ> 10 ,3> '0 l~29.' 10 38' 10 ", 10 3>2 • '" 7 367 • ". 10 36' 10 ". '0 '" '0,0.> 10 '0' 10 <0' 10 J90 10 408 10 "7 '0 '" 10 '" '0 ". 10 '" '0 .0
31.' 10 '30 10 m 10 ". '0 '" '0 '" '0 m 10 <61 10 ... 10 ..7 '0 :~32.' '0 .., 12 >0' 10 '" '0 ... 10 '" 10 ... '0 ... 10 <6. '0 .., 10

33.' '0 >21 10 ". 10 .36 10 ", '0 .29 10 .27 '0 .36 10 '" '0 >0, 10 >'.l
34.!l 10 .67 10 >8, 10 .97 10 >9, 10 '00 10 >8' '0 >8, 10 "" 10 .>6 10 >7

3'.' '0 '26 10 '27 10 '" '0 '" 10 '67 '0 '" 10 '" '0 '36 10 '" '0 61

36.' 10 68' 10 671 10 '" 10 706 10 7>8 10 718 10 68' '0 '" 10 712 '0 67

37.' 10 '" 10 7.' 10 '" 10 729 10 769 '0 797 10 '" '0 720 10 768 10 "38.' 10 806 10 ." 10 .,. 10 ,., 10 ... 10 .,. '0 ." 10 ", 10 .>8 '0 79

" .. '0 ... 10 . ,.. 10 ••1 10 ." '0 9JJ 10 '29 '0 .., '0 ." 10 "27 10 .,
<0•• 10 '27

, ,>0 10 '30 10 '38 '0 1008 '0 972 7 '" 10 ,.. 10 907 '0 99
41.' 10 99' 7 1100 , 1024 10 '00' 10 1099 10 1090 , 77-» 10 99' 10 1072 10 '07
42.' 0 , 1247 10 '097 10 1141 10 '209 10 1017 .11>6 10117

43.' , 1101 , '261 10 11'1 , 1211 10 '260 10 1161 :g :~
44,' , '372 , 1221 1 I'" '0 138'

, ,2>8
4'.' , I'" 10 l.n, 10 14'.... 1 1>07 · 1'31

, 1>8

41.'
, 1>40

Toul ,I< 209 13< '>3 22' ", 1>9 I.' 26. ,.,
·Menur..:! to nur.at l_r (Inti..ttt.

bprobilbly Inc;;orreet .tight.
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App-ndh hbh II. L'''9th·..I\ilht r,l.tlor"hlp for PlcHle ott,n plrch, by sex end to!!illned "II", for cori>lned
.r....nd ....onl., Brlt1.h CoIUlllibte, 1970.

Fork .1111 .. F.... l .. Fo.rk IIIil11" F'IUI .. ..,
hl"lglth length
(till) (gill) (lb) (9!1l) (Ib) (91'f1) (Ib) (elll) (gill) (Ib) (g",) (lb) (gill) (Ib)

, 1., 0.003 1.3 0.003 1.' 0.003 ,., 2.1 0.00:) t •., 0.00< 1., 0.00'1, 2.8 0.006 2.3 O.OO!l 2.' O.OO~ ,., 3.' 0.000 3.0 0.007 3.1 0.001
7 ... 0.010 3.7 0.008 '.0 0.009 7.' ,., 0.012 .., 0.010 '., 0.011

• '.7 O.Ol~ '.7 0.013 '.0 0.013 B.' •• 0 0.018 ,., O.Ol~ 7.3 0.016, ,., 0.021 '.3 0.018 '.7 0.019 ,., 11 a.o?! '.B 0.0" '0 0.023
10 13 0.029 12 0.02':1 12 0.027 lO.~ l' 0.034 13 0.030 1< 0.031
11 18 0.039 l' 0.034 l' 0.036 11.~ ., O.04~ 18 0.040 19 0.041
12 23 C.O!)l 21 0.04:1 21 0.041 12.:\ 26 0.058 " O.~2 ,. O.O~

13 29 0.06:1 71 0.0>6 28 0.061 13.' " 0.013 30 0._ J! 0.068
1< 37 0.081 ,. 0.074 36 0.076 1'.:1 '1 0.091 37 0.083 " 1).08'

l' .. 0.10 " 0.092 ., 0.096 1:1.:' '1 0.11 .. 0.10 .. 0.11
16 >6 0.12 '1 0.11 " 0.12 16.' 61 0.13 >6 0.12 ,. 0.13
17 67 0.1:' 62 0.1' O' 0.14 17.:' 7J 0.16 .. 0.1:' 70 1).1:'

l' 80 0.18 " 0.16 76 0.11 18.!:! " 0.19 81 0.18 83 0.18

l' " 0.21 .. 0.19 90 0." 19.!:! '02 0.23 96 0.21 98 0.:'2
20 110 0." ,0< 0.23 106 0.23 .,., 11' 0.26 112 0." '" 1).7.>
21 128 0.28 121 0.71 I,. 0.71 21.!:! '38 0.30 '30 0.29 I" 0.'"
22 1.. 0.33 1<0 0.31 1<3 0.32 22.' I,. 0.36 '61 0.33 '" 0."
23 '" 0.37 162 0.36 16< 0.36 23.' 181 0.'" l7J 0.38 17' 0.",.

'93 0.43 '" 0.41 1.. 0.41 24.!:! 206 0.4!:! 197 0.« ;>00 0.44

" 21' 0 ... 210 0.46 213 0.47 "., 232 O.!:!I 2,. 0.49 271 0.60
26 2<7 0.64 238 0.!:!3 ,.,

0.~3 26.' 261 0." "3 0.>6 '" 0.>6
27 277 0.61 268 0." 272 0.60 71.' 293 0.6~ 28' 0.63 28' 0.63
28 J09 0." 30' 0.66 30' 0.67 28.' 371 0.72 31. 0.70 '" 0.71
29 ,., 0.76 3J7 0.74 ,.0 0.7!:! "., 363 0.80 3" 0.78 36' 0.79
30 382 0.84 '" 0.83 378 0.83 30.' <02 0.89 J?' 0.il7 '" a.H8
31 '" 0.93 '" 0.92 '1' 0.92 31.!:! ... 0.98 .,7 0.96 «0 0.97
J2 ." 1.03 '60 \.01 ..3 1.02 32.~ .., '.08 <83 1.06 .., l.07
JJ '12 \.13 607 1.12 60' 1.12 33.!:! '" 1.18 ~32 1.17 ,,. \.18,. >6, 1.24 '" 1.23 ", 1.23 34.' ,,, 1.29 "" 1.29 ,., '."36 613 L3~ '11 1.3:) '13 1.3~ 3~.~ '" 1.41 'J? 1.41 6<0 1.41
36 ". 1.41 '" 1.41 '" 1.47 36.' 69' 1.64 ". 1.64 '" 1.:)4
37 727 1.60 728 1.61 729 1.61 37.!:! 7,. 1.67 760 1.61\ 7&1 1.68
38 78' 1.74 792 L7!:! 79J 1.7:) 38.' '21 1.81 '26 L82 .26 1.82

" ." ,... 860 1.90 .60 1.90 39.!:! .., 1.96 89' 1.98 ." 1.?7
<0 ,,. 2.0< 932 2.06 931 "", 4C.!:! '" 2.12 970 2.14 ... 2.13

" '" 2.20 1000 2.22 1006 2.22 41.~ '0" 2.28 ,0<8 2.31 104~ 2.30

" 1072 2.36 '088 2.40 108' 2." 42.~ 1112 2.4~ 1130 2.49 11" 2."., 11!:!3 2.64 1172 2." 1161 2." 43.!:! 1194 2.63 1"6 2." 1211 2.67
« 1237 2.73 '261 2.78 ,,,, 2.77 44.!:! ''''I 2.82 '307 ,... 1J'1O 2.&7., 13" 2.92 '''' ".,. I,., 2.97 4~.~ 1371 3.02 ,." 3.09 ,J?' 3.07.. 1417 3.12 14!:!1 3." 1442 3.18 ..., ,.., 3.23 1~2 3.31 1492 3."
" 1~14 3." "64 3.43 1643 3.40 47.:) ",. 3.4~ 1601 3.64 "" ].:),.. 161:) 3.>6 '''I 3." I'" 3.63 48.:) '''7 3." 1716 3.76 1702 3.7~., 1720 3.79 1n3 3.91 17~ 3... 49.:) 1/7~ 3.91 1831 4.04 1815 '.00
60 1.30 4.03 1890 4.17 IH73 4.13 60.' 18tH 4.16 1"):)1 '.30 19J2 .. ,.
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Fig. L Weight-length relationship for male and female Pacific ocean
perch caught off Sri tish Colurrbia, 1969. (Solid dots indicate observed.

values. Congruent points not indicated.)
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