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ABSTRACT
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TRODUCTION

rthwest Atlantic redfishes has been confused for

nces for the three redfish forms, Sebastes marinus, S.
by several researchers (Templeman and Sandeman 1957;
2; Barsukov and Zakharov 1972; Litvinenko 1974, 1980;

i11 centered on the differences of morphological
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MATERI]

Sex and maturity data of 4,501 S. marinus|

fascijatus combined) were collected from NAFO Di

sites were mainly along the continental slopes

were conducted for two groups of redfishes:
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LS AND METHODS

| and 43,988 beaked redfishes (S. mentella and S.
Sample
A1l analyses

iv. 0-4X between 1957 and 1969 (Table 1).
at bottom depth from 100 m to 750 m.
marinus and beaked redfishes.

, taken from small redfish throughout the year and

ure male redfish might be expected to contain sperm,
ystringlike and with widths less than 1 mm then the

r microscopic examination in which the egg sizes of
hed suggested that if there was no evidence of previous
nt, etc.) and the eggs were smaller than 0.2 to 0.3 mm

ed as immature. Fish which did not meet these criteria
82).
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Measurements of redfish were all fork lengths to the nearest cm (from the most anterior part of
the lower jaw with the mouth closed to the middle rays of the caudal fin). In the analysis the fish

have been grouped in 5 cm groups for length frequently study and in 2 cm groups for estimatng size
at maturity. :

Fork length versus proportion mature for each sex were then plotted in each NAFO division. The

sigmoid shape seemed to conform a logistic equation, as applied on pacific ocean perch by Gunderson (1976),
of the form (Ashton 1972).

~ 1 ea+b2

P = /=350y or YY) €Y)
1 + o (a*b2) 1+ e3D2

where p = estimated proportion for matured fish,

£ = fork length (cm),
a = coefficient
b = coefficient for the steepness of the logistic curve.

Then logit, a contraction of the phrase "logistic unit" or "log odds", is given by

~

Togit P=1In P =a+b2 ) '

1-

o

The size at maturity (L50) is defined as the length at which 50% of the fish are in mature
stage. Because the logistic curve is symmetrical, the area under the curve and to the left of L50
is equal to the area above the curve and to the right of it. : ‘

The BMDPLR program (Engeiman 1981) calculated the observed mature proportion, its predicted
probability and coefficients of the logistic equation. Thus, the size at maturity could be estimated
as the minus ratio of coefficients (i.e. - a/b) by substituting P = 0.5 in equation (2).

In order to examine the differences of size at maturity among areas, the sample variance of L50
was calculated from the variance and covariance of coefficients a and b (Ashton 1972).

SZ(L50)= 1 {S2(a) + a% S2(b) - 2a cov (a,b)} (3)
2 he b
b b b
RESULTS

Sex Ratio

Magnusson (1955) reported that the European male and female redfish were 1iving almost completely
separated in certain seasons, especially from the end of copulation till the spawning of the larvae.
Therefore, the sex ratio might serve as an important character for the homogeneity of the redfish
population, and also, as a good indicator for the redfish migration. The sex ratio (male/female)
were around 1 and ranged from 0.77 (Div. 30) to 1.30 (Div. 3M) for beaked redfishes and fom 0.76
(Div. 3L) to 1.33 (Div. 3P) for S. marinus (Table 1).

Size Composition

Percentage length frequencies for both beaked redfishes (Fig. 1) and S. marinus (Fig. 2) were
displayed in each NAFQ Divison. Males were exhibited on the left side of every 5 cm length category
in the histograms with the indication of immature and mature proportion whereas females were shown
on the right side. No calculation could be conducted for S. marinus in Div. 2GH and 4STVWX due to
lack of specimens.

Generally speaking, the females were noted relatively larger than the males in redfishes and
the size of S. marinus were found much larger than that of beaked redfishes. S. marinus with fork
length less than 20 cm were seldom recorded because morphological characters used in differentiating
redfishes may not be as well defined.

In Baffin Bay (Subarea 0 and 1), mature females could rarely be found for either S. marinus or
beaked redfishes even for very large size specimens (70 cm in S. marinus and 45 cm in beaked redfishes).
However, mature males were noted in specimens with size larger than 30 cm and 20 cm for S. marinus

and beaked redfishes respectively. In Northern Labrador (Div. 2GH) a larger proportion of mature



“males (>25 cm) of beaked redfishes were ent

Mature fish were dominant in Southern: Labre
in females) and for male beaked redfishes
were still abundant.

Size at Maturity

For beaked redfishes and S. marinus, t
each sex and NAFO Division (Fig. 3). The 1
(coefficients a and b) and predicted probab

also plotted on Fig. 3. The size at maturi
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ountered whereas females were mainly in immature stage.
dor (Div. 2J) for S. marinus (>25 cm in males and >35 cm
>20 cm), but the immature females of beaked redfishes

he fork length versus proportion mature were plotted for
ogistic equation was computed to estimate the parameters
ility of mature fish.

ty (L50) and standard error (SE) were then calculated and
listed with sample size and proportion mature (Table 2).

The theoretical sigmoid curve was

Interpretation of size at maturity should

be cautious if the sample size was small (<30) and the numbers of immature or mature specimens were

insufficient.

It was clearly demonstrated that the s
larger than that of males for both beaked r

izes at maturity for female redfish were significantly

edfishes and S. marinus in every NAFO Division encountered

(Fig. 3). Significant differences of size
marinus were observed in Div. 2J to 4R. Th
of size at maturity between groups.

The usage of L50 to describe maturity
b and the standard error (SE) in Table 2.
the coefficient b is large (i.e. sharp stee
However, the small b value with large SE va

mentella and S. fasciatus, if the sample siz

A geographic cline of size at maturity
decreased from north (239.14 cm in Subarea 0

~the logit method in preference to the probit

Div. 4X) for males and from 45.09 cm in Suba
However, S. marinus displayed less geographi

Subarea 1 and Div. 2J.

The size at maturity is an important bi
because, after the onset of maturity, energy,
for gonad maturation and in some cases, for
be more reduced after the onset of maturity
a good indicator for species differentiation
species and/or stocks (e.g. redfishes).

The plot of proportion mature versus bod
well-recognized by fisheries biologists.
estimate size at maturity and was applied to

considerations are concerned, estimates for

The fitness of length-maturity relation
speaking, the model suffered from not having
1, Div. 2G and 2H) or from the difficulties 1
a trend of the differences between observed a
comparing with redfish species distribution
fitness of the logistic curve were noted bett

observed on Nova Scotian Shelf (Div. 4VWX) an

Ni 1982, Power and Ni 1982) where S. fasciatl
in southern Labrador waters (Div. 2J), in nof
Cap (Dvi. 3M), where two beaked redfish speci
fitness was noted on Grand Bank (Div. 3LNO),
in deep waters.

No mature female redfishes were observed
3.53% proportion mature of S. mentella in Wes
marinus and S. mentella are migratory species
The refishes immigrated norhter waters for fe
than males were noted with exception of S. mel

than it otherwise would have been.

at maturity in females between beaked redfishes and S.
e males, however, did not show the significant difference

size should be verified by the display of the coefficient
A better representation of L50 would be encountered if
ness of logistic curve) and a small standard error.

ue for beaked redfishes may suggest a mixture of S.

e is large.

was observed in beaked redfishes: it was gradually
and 29.45 cm in Subarea 1) down to south (15.96 cm-in-

rea 1 down to 25.96 cm in Div. 4X for females (Fig. 4).
c variation of size at maturity except the males in

DISCUSSION

ological parameter for both reproduction and: growth, .- :
hthat might have been used for growth will be required

aking spawning migrations. Growth can be expected to
This should also be

and stock discrimination, particularly for the sibling

y length yields a sigmoid curve. This has been

Probit method (Bliss 1934) is the most common technique to

Atlantic fishes by Fleming (1960) and others. Although
method was discussed by Ashton (1972), as far as practical
50 show little difference.

hip with logistic model varied with areas. Generally
enough mature females in northern waters (Subarea 0 and
n identification of immature male S. marinus. However,

nd predicted proportion mature could be gathered by
Ni and McKone 1981, Ni 1982). For beaked redfishes the

er in Davis Strait (Subarea 0 and 1) as well as in the
Gulf of St. Lawrence (Div. 4RST) since S. mentella was the only dominant species.

This was. also

d in southern Newfoundland waters (Div. 3P) (Payne and

Is was predominant. Unsatisfactory fitness were observed

theastern Newfoundland waters (Div. 3K), and on Flemish
es were encountered. A slight improvement of the
where a mixture of S. fasciatus and S. mentella occurred

in Davis Strait (NAFO Subarea 0 and 1), with a negligible
t Greenland (Subarea 1). It suggests strongly. that-S.

, as-noted by Maslov (1964) for the European redfish.
eding or some other reasons. More number of females
ntella in West Greenland.
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With regard to the differences of reproductive biology among redfish species, there appears to
be no significant differences in size at maturity between male S. marinus and beaked redfishes.
However, there were significant differences in females. It was interesting to observe that the
geographic variation of size at maturity in beaked redfishes was somewhat different from the geographic
cline noted with meristics (Ni 1982).. .The difference was that the meristics had a reduction from

north to south (with except1on on- Flemish Cap) whereas the size at maturity had a reduction.by NAFO
Divisions (Fig. 4).

ACKNOWLEDGEMENTS

; We are grateful to Dr. W. Templeman for the privilege of using previously collected data; to
the redfish section staff who contributed the sampling; to Mr..D. B. Atkinson for his help;.to

Mr. C. B. Bourgeois and Mr. D. J. Power for assembling the figures; and to Drs. C. I. Lee and G. T.
~Evans-for_.their comments on logistic model.’

REFERENCES

Ashton, W. D. 1972. The logit transformation with special reference to its uses in bioessay.
Hafner Publ. Co. New York. 88 p.

Barsukot, V. V. 1968. The. systematic relationship of redfishes of the genus sebastes of the
Northwest Atlantic Ocean. Doklady Akad. Nauk, SSSR, 183: 479-482 (Transl. from Russian in
Doklady Biol. Sci., 183: 734-737). .

1972 Systematics of the Atlantic redfishes. Tr. PINRO, 28:  128-142. (Transl. from
Russian for Fish. Res. Board Can. Transl. Ser. No. 2531, 1973).

Barsukot, V. V., and G. P. Zakharov. 1972.. Morphological and biological characteristics of the
American redfish.” Tr. PINRO, 28: 143-173.. (Transl. from Russian for Fish. Res. Board Can.
Ser. No. 2488, 1973).

Bliss, C. L. 1934. The method of probits - a correction. Science 79:409-410.

Engelman, L. ~1981. BMDPLR - stepwise logistic regression. In W. J. Dixon et al. (ed.) BMDP
statistica] software, 1981 edition. Univ. California press, Berkeley, CA. - S

F]eming;‘A. M. 1960. Age, growth, and sexual maturity of cod (Gadus morhua L.) in the Newfoundland
area, 1947-50. J. Fish. Res. Board Can. 17: 775-809.

Gunderson, D. R. 1976. Population biology of pacific ocean perch (Sebastes alutus) stocks in the
Washington-Queen Charlotte Sound region, and there response to fishing. Ph.D. thesis. Univ.
Washington. 140 p.

Litvinenko, N. I. 1974. Coloration and other morphological characters distinguishing juvenile
Sebastes fasciatus from juvenile S. mentella (Scorpaenidae). J. Ichthyol. 14: 591-595.

1980. The structure, function and origin of the drumming muscles in the North: Atlantic
ocean perches of the genus Sebastes (Scorpaenidae). J. Ichthyol. 20: 89-98.

Maslov, N. A. 1944. Promysel morskogo okunia v Barents-ovum more i u severo-zapadnogo poberezhia
Novegii (The fishery for redfish in the Barents Sea and the Northwest coast of Norway). Trudy
PINRO, 8: 280-306.

Mayr, E.  1969. Thé,biologica] meaning of species. Biol. J. Limn. Sco. 1: 311-320.

NAFO. 1981. Report of Standing Committee on Fishery Science (STACFIS): Review of scientific papers
on redfish speciation and stock deliniation. NAFO Scientific Council Report, p. 50-51.

Ni, ‘I-H. 198la. Separation of sharp-beaked redfishes, Sebastes fasciatus and S. mentella, from
northeastern Grand Bank by the morphology of extr1ns1c gasbladder musculature. J. Northw. Atl.
Fish. Sci. 2: 7-12.

1981b.  Numerical classification of sharp-beaked redfishes, Sebastes mentella and S.
fasciatus, from northeastern Grand Bank. Can. J. Fish. Aquat. Sci. 38: 873-879.

1982. Meristic variation in beaked redfishes, S. mentella and S. fasciatus, in the Northwest

Atlantic. ~NAFO SCR Doc. 82/IX/83. Serial No. N591. 30 p. Also, Can. J. Fish. Aquat. Sci.
(In press).

Ni, I-H., and W. D. McKoﬁe.k 1981.  The distribution and concentration of redfish species in
-Newfoundland and Labrader waters. NAFO SCR Doc. B81/V1/69, Ser. No. Nib3, 10 p.




Ni, I-H., and W. Templeman. 1982.

NAFO SCR Doc. 82/1X/87.

-5 -

12 p.

Reproductive cycles of redfishes in southern Newfoundland waters.
Serial No. N596.

Payne, R. H., and I-H. Ni. 1982. Biochemical population genetic of redfishes (Sebastes spp.) of

southern Newfoundland. NAFO SCR Doc. 82/1X/109.

. Power, D. J., and I-H. Ni. 1982.
redfish, Sebastes marinus.

Templeman, W. 1959. Redfish distribution in

120, 173 p.

1976.
the reasons for year-class success and
91-117.

1980. Incidence of subcaudal melar
the Newfound]and—Labrador area. J. Nort

Templeman, W., and E. J. Sandeman. 1957. Tw
Res. Bd. Can., Atl. Prog. Rep., No. 66:

Table 1. Sample size and sex ratio
(S. mentella and S. fasciatus) in N

Serial No. N618. 5 p.

Morphology of the extrinsic gasbladder musculature in golden
NAFO SCR Doc.

82/1X/110.  ~Serial No. N619. 8 p.

the North Atlantic.

ailure in cod and redfish.

Fish. Res. Board Can. Bull. No.

Biological and oceanographi¢ background of Flemish Cap as an area by research on
ICNAF Res. Bull., 12:

ophores in pre-extrusion larvae of redfish species in

hw.. At1. Fish. Sci. 1: 7-19.

o varieties of redfish in the Newfoundland area.

20-23.
¢

6f Sebastes marinus and beaked redfishes
\FO Divisions.

Beaked redfishes S. marinué
NAFO sex ratio sex ratio % S. marinus
Div. N male/female N male/female to all redfishes
0 776 0.86 13)*  (0.44) 1.65
1 596 1.11 136 0.81 18.58
2G 468 1.28 0 - 0
2H 1,057 0.96 €Y) - 0.09
2J 3,998 1.09 1,037 0.71 20.60
3K 3,351 0.98 424 1.29 11.23
3M 2,689 - 1.30 737 1.21 21.51
3L 2,127 1.13 74 0.76 3.36
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