
White stumpnose Rhabdosargus globiceps is a medium-
sized (attaining 3 kg total weight), endemic, temperate
sparid, and is recorded from southern Angola to the
Kei River on the east coast of South Africa (Whitfield
1998). It is an important recreational and commercial
linefish off the west and south coasts of South Africa
(Bennett 1991) and is also taken as a bycatch by inshore
trawlers (Japp et al. 1994) and beach-seine fishers
(Lamberth et al. 1994). Estimated annual landings are
around 40 tons for shore-anglers, 147 tons for com-
mercial linefishers, 12.5 tons for beach-seine operators
and 14 tons for inshore trawlers (Japp et al. 1994,
Lamberth et al. 1994, Lamberth and Joubert 1999). 

Knowledge of R. globiceps life history, although
fundamental to the identification and assessment of
stocks as well as to formulation of management strate-
gies for their sustainable utilization, is surprisingly
fragmented. From a limited sample of 58 fish, Talbot
(1955) tentatively suggested that spawning is between
August and February in the South-Western Cape, and
that males and females mature at standard lengths of
27 and 23 cm respectively. Spawning apparently occurs
inshore in that region (Biden 1930) and eggs and larvae

are pelagic (Gilchrist 1916). Juveniles <15 cm (total
length) are found in bays, the surf zone and estuaries,
whereas larger fish inhabit the marine environment to
depths of 80 m (Barnard 1927, Talbot 1955, Lasiak
1983, Wallace et al. 1984, Whitfield and Kok 1992,
Lamberth et al. 1995). Growth rate of juveniles in 
estuaries of the South-Western Cape has been de-
scribed for the first three years of life (Talbot 1955).

The objective of the present study was to provide
information on the life history of South African 
R. globiceps, including reproductive seasonality, size-
at-maturity, growth, distribution and migration. 

MATERIAL AND METHODS

Data collection

Biological (December 1987–January 1995) and length
frequency (1987–1996) data were opportunistically
collected from R. globiceps caught between Cape
Columbine and the Kei River (Fig. 1). Three different
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data sources were used: the commercial linefishery,
the inshore trawlfishery and research bottom trawl
surveys (South Coast biomass surveys) conducted by
Marine & Coastal Management (MCM).

Fish sampled for biological purposes were mea-
sured to the nearest 1 mm (fork length), weighed to
the nearest gramme, cut open and sexed. Gonads
were removed, assigned a visual index of maturity (see
Table I) and weighed to the nearest 0.1 g. Gonads
collected for histological analysis (1989–1994) were
fixed in Bouin’s solution for three days and stored in
70% ethanol. They were routinely embedded in paraffin
wax, sectioned to 5–7 µm and stained using haemo-
toxylin and eosin. Each histologically prepared gonad
was assigned a maturity index based on microsopic
criteria (Table I). Otoliths were removed and stored
dry in envelopes.

Data were analysed for four regions: Western Cape,
South-Western Cape, Southern Cape and South-
Eastern Cape (Fig. 1). 

Distribution

Areas of R. globiceps abundance were delineated
using returns from the commercial linefishery and
data from South Coast biomass surveys (SCBSs).
Annual catch-per-unit-effort (cpue) data (catch vessel-1

outing-1) were plotted on a sub-regional basis for the
commercial linefishery (an outing did not exceed one
day), and the data from 17 SCBSs (Table II) were
used to calculate mean numbers of R. globiceps per
30-minute trawl, per grid block. SCBS methods are
fully described by Badenhorst and Smale (1991), so
only a summary is given here. The survey area extended
from Cape Agulhas to Port Alfred, and seawards to a
depth of 500 m. This area was divided into four depth
zones (0–50, 51–100, 101–200 and 201–500 m), which
were in turn subdivided into blocks of 5 × 5 miles. The
blocks that were trawled during each survey were 
selected semi-randomly according to the ratio of
blocks per stratum. Bobbins were not used, so trawling
was limited to non-reef substrata. The shallowest that
the research vessel (F. R. S. Africana) could operate
was 20 m. A 180-foot German trawl was used with
25 mm mesh (bar) liner attached to the bag. Trawl
duration was limited to 30 minutes, and the results of
trawls of shorter duration (because of technical reasons
or to snagging on reef) were standardized to that
time. 

Migration

Migration of R. globiceps was studied using tagging
and catch data. A tagging programme, employing
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plastic T-bar tags, was initiated in 1987. R. globiceps,
captured with hook and line, were tagged in Saldanha
Bay, False Bay, off Struis Bay and off Stil Bay. The
data for recaptured fish were analysed according to
tagging locality, days free and the minimum distance

travelled. 
Owners of commercial lineboats and inshore trawlers

are required to submit daily catch returns to MCM.
Even though linefish catches are under-reported (Sauer
et al. 1997), comparison with historical observer data
and dealer records reveal that commercial catch re-
turns do reflect seasonal trends in local abundance of
migratory species (Griffiths 1988, Griffiths and Hecht
1995). Catches of R. globiceps by commercial line-
fishers in each of the four regions, and the catches by
the inshore trawlfishery in the Southern Cape for the
period 1986–1996, were totalled on a monthly basis
and then expressed as percentages of the combined
11-year catch. 

Reproduction

Size-at-50%-maturity for males and females was esti-
mated by fitting a logistic ogive to the fractions of the
mature fish (gonad Stage 2+) per 1 cm length-class,
sampled during the breeding season (September–
December). The two parameter logistic function is
described by

P(L) = 1/(1 + exp-(L-L50 )/δ)      ,

where P(L) is the percentage of mature fish at size L,
L50 is the length-at-50%-maturity and δ the width of
the ogive. L50 values were used in conjunction with the
fitted Von Bertalanffy growth functions to calculate
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Table I:  Classification and description of macroscopic and microscopic gonad maturity stages of R. globiceps

Stage
Description

Macroscopic Microscopic*

1: Inactive 

2: Active 

3: Ripe 

4: Spent

* Histological terminology according to Hyder (1969) for males and Yamamoto (1956) for females

Sexual organs small. Ovaries appear as translucent,
yellow to pinkish sacs with no visible eggs. Testis
thin and transparent to greyish-white

Ovary swells and increases in length to 90% of vis-
ceral cavity. Colour changes to opaque orange/
yellow and eggs are visible to naked eye. Testis
become thicker and beige to white in colour. Sperm
is present in the main sperm duct, but not in the
tissue

Ovary is swollen and amber in colour owing to the
presence of a substantial proportion of hydrated/
transparent eggs. Testis is swollen and white. It is
easily ruptured if lightly pinched, and sperm is
present in the sperm duct as well as tissue.

Ovary substantially smaller and flaccid with large
lumen. It is reddish orange in colour with few eggs
visible. Spent testes were not identifiable

Ovary consists entirely of primary growth oocytes (i.e.
oogonia and perinucleolus stage). Testes contain pre-
dominantly spermatogonia

Primary growth to tertiary yolked (vitellogenic) oocytes
evident in ovary. Atresia evident in some. Testes in-
clude all stages of spermatogenesis, but secondary
spermatocytes and spermatids most numerous. Central
lobes filled with spermatozoa

Ovaries contain all stages to tertiary yolk oocytes, but
include either hydrated oocytes or post-ovulatory
follicles as well. Testes include all stages of sperm
development. Spermatozoa found in most lobules and
sperm duct

Ovary consists of perinucleolus oocytes with varying
proportions of atresia of vitellogenic oocytes. While
spermatozoa may be present in some lobules of the
testes, most lobules are small, containing only pri-
mary and secondary spermatogonia

Table II: Number of trawls in which R. globiceps were caught
during South Coast biomass surveys between Cape
Agulhas and Port Alfred during the period 1986–1996

Total number Number of
Cruise date of trawls trawls with

R. globiceps

13 Sep.–Oct. 1986 00.80 002
9 Sep.–4 Oct. 1987 00 88 008
11 May–2 Jun. 1988 0 093 007
11 May–28 May 1989 00 62 009
24 May–12 Jun. 1990 00 58 012
8 Sep.–26 Sep. 1990 00 73 010
8 Jun.–1 Jul. 1991 0 0 91 018
14 Sep.–2 Oct. 1991 0 0 75 019
1 Apr.–20 Apr. 1992 00  82 008
3 Sep.–20 Sep. 1992 00 87 018
19 Apr.–10 May 1993 0 109 014
2 Sep.–28 Sep. 1993 0 106 027
8 Jun.–3 Jul. 1994 0 089 014
22 Sep.–16 Oct. 1994 0 092 019
23 Apr.–15 May 1995 0 095 017
30 Sept.–19 Oct. 1995 0 096 017
11 Apr.–29 Oct. 1996 0 086 08

All cruises 1 462 227
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ages at 50% maturity in each region.
Reproductive seasonality was established by cal-

culating gonadosomatic indices (GSIs) and monthly
percentage frequency of each microscopic maturity
stage for R. globiceps larger than L50.

GSI = Gonad weight/(fish weight-gonad weight) × 100.

Sex ratios were tested for significant deviations
from unity with Chi-square tests (p < 0.05). Owing
to difficulties experienced in sexing some specimens
<20 cm, only R. globiceps larger or equal to this length
were used in analysis of sex ratios.

Age and growth

Transverse otolith sections have proved to be the
most reliable indicators of age for many sparid fish
(Buxton and Clarke 1991, Buxton 1993). A total of 641
R. globiceps otolith pairs (150–395 FL), randomly
collected from commercial line catches and SCBSs
between Cape Point and Cape Infanta during 1990,
was used for ageing. One otolith from each pair was

embedded in a rod of casting resin and then sec-
tioned transversely (~0.5 mm) through the core using
twin diamond wafering blades and a saw similar to
that described by Rauck (1976). Each section was
then mounted on a glass slide using DPX mountant and
examined on a black background using a dissecting
microscope (6× magnification) and reflected light.
The number of translucent (dark) zones (Fig. 2) was
initially counted twice by one reader, at least one
week apart, without any reference to fish size. The
fine hyaline zone sometimes found within the core
(Fig. 2) was assumed to be a juvenile ring. If the
readings did not agree, a third reading was done and
two coincident readings accepted as the best estimate
of age. If none of the readings coincided, the otolith
was rejected. 

Von Bertalanffy growth curves (Lt = L∞[1–e-K(t-t0)]
were fitted using an iterative least squares procedure
(Microsoft Excel solver routine with Newton algo-
rithm option). Growth rates between regions and sexes
were compared using likelihood ratio tests (Draper
and Smith 1966). To allow for the conversion of fork
length-at-age to total length-at-age and to mass-at-
age, the relationships between fork length and mass
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Fig. 2: Transverse otolith sections of a 3-year-old (top) and 18-year-old (bottom) R. globiceps from South Africa.
J = juvenile ring
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and fork length and total length were also derived
using the above least squares method.

RESULTS 

Distribution and migration

Trawled fish were generally caught over sand/mud
substrata and line-caught fish over reef. On account
of the high relief rocky nature of the inshore habitat west
of Cape Agulhas, R. globiceps are trawled in limited
quantities off the South-Western Cape. Spatial analysis
of linefish catches and cpue (Fig. 3) revealed two
discrete areas of the abundance of the species on the
West Coast, Saldanha Bay (Western Cape) and False
Bay (South-Western Cape), whereas data from SCBSs
revealed a further two disjunct areas of abundance off
the East Coast, one associated with the central Agulhas
Bank (Southern Cape) and the other with Algoa Bay
off the South-Eastern Cape (Fig. 4). R. globiceps were
recorded to 130 m in both of these more easterly 
regions, but were most abundant inshore of the 100-m
isobath. According to both density and area of distri-
bution (Fig. 4), the Southern Cape is by far the larger
of the two easterly populations. 

Of the 982 R. globiceps tagged (655 in Saldanha
Bay, 191 in False Bay, 61 off Struis Bay and 85 off
Stil Bay), only 32 were recaptured. Reported recapture
rates were 11.8% from Stil Bay, 8.2% from Struis
Bay, 0.5% from False Bay and 2.4% from Saldanha
Bay. Tag returns nevertheless suggest that coastal
movement is limited (Fig. 5); 94% of recaptures had
not moved more than 2 km and the greatest distance
travelled was 9 km, in spite of liberty periods of up
to 833 days. No movement was recorded between
tagging localities or between areas of abundance.

Line catches were highest off the Western Cape from
September to March and off the South-Western Cape
from December to May (Fig. 6). Although R. globiceps
were trawled throughout the year off the Southern
Cape, there was a clear winter (June–July) peak in
catches. Catches reported by the trawl industry for
the South-Eastern, South-Western and Western Cape,
and for the linefishery off the South-Eastern and
Southern Cape each amounted to < 5 tons for the
study period (1986–1996) and were therefore ex-
cluded from the analysis.

R. globiceps landed by the linefishery ranged from
15 to 49 cm FL, adults of 23–35 cm constituting the
bulk of the catch (Fig. 7). Although the modes of
line-caught size frequency distributions off the South-
Western and Western Cape were essentially the same
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(24 cm), the catches from the latter region included a
larger proportion of fish 30–40 cm and a lower pro-
portion of fish < 22 cm. The Southern Cape line
catch had a larger mode (28 cm), but with similar
proportions of larger fish to those of the South-
Western Cape. The low proportion of fish <25 cm off
the Southern Cape is presumably because R. globiceps

are no longer targeted there, but are rather caught as
a bycatch when fishers target species such as silver
kob A. inodorus, which have larger mouths (and
therefore require larger hook sizes). 

Size composition of R. globiceps trawled off the
South-Eastern and Southern Cape during SCBSs in-
creased markedly with depth (Fig. 8). The bulk of the
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R. globiceps trawled between 25 and 50 m were
14–22 cm long (predominantly immature fish), whereas
those trawled deeper than 50 m were generally adults

of 20–35 cm. Catches deeper than 100 m constituted
a lesser proportion of fish 20–24 cm than those trawled
between 50 and100 m. 

288 South African Journal of Marine Science 24 2002

B B B B B B B

B

B B

B

B B

B

B

B
B B B

B

B

B B B

B

B B
B B B B B B

B B B

2

4

6

8

10

12

14

F
R

E
Q

U
E

N
C

Y
 (

%
)

  FORK LENGTH-CLASS (cm)

J J J J
J

J

J

J

J
J

J

J

J

J

J
J

J
J
J
J J J J J J J J J J J J J J J J J

2

4

6

8

10

12

14

H H H H H
H

H

H

H

H

H

H

H
H H

H H H H

H H
H
H
H
H
H H H H H H H H H H

15 20 25 30 35 40 45

2

4

6

8

10

12

14

 South-Western Cape (n = 22 869)

Southern Cape (n = 624)

 Western Cape (n = 9 380)

(a)

(b)

(c)

L50

L50

Fig. 7: Length distributions for R. globiceps caught by commercial linefishers off (a) the Southern Cape (b) the
South-Western Cape and (c) the Western Cape. The average size at maturity (L50) for males and females

combined for (a) and (b) are shown

J24.193-300  10/05/2002  09:03 am  Page 288



Reproduction

Size-at-maturity, based on macroscopic criteria, in-
creased progressively from the South-Eastern Cape
through to the South-Western Cape (no juveniles were
sampled off the Western Cape, so size-at-maturity

could not be calculated for that region). This cline was
evident for both sexes, but in each region males matured
at a larger size than females (Fig. 9). Respective sizes-
at-50%-maturity (FL) for males and females were 18.6
and 15.3 cm off the South-Eastern Cape, 22.1 and
18.1 cm off the Southern Cape and 24.3 and 23.6 cm
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off the South-Western Cape. The sizes-at-maturity es-
timated for the Southern Cape1, based on histological
criteria, were 22.1 and 19.1 cm for males and females
respectively, and were therefore similar to those de-
rived for this region from the macroscopic analyses.
The 1 cm difference observed for females is more likely
to be a function of the smaller histological sample
(141 v. 350) than to misclassification owing to the
use of macroscopic stages.

Male and female GSIs were highest from August to
November and from August to December respectively
(Fig. 10). Thereafter, the GSI values of both sexes
declined, attaining their lowest level in March. These
data suggest a protracted spawning season from late
winter to early summer. Female GSI, generally re-
garded as a better indicator of spawning season than
male GSI, peaked between September and November
(i.e. spring). Monthly proportions of histologically ripe
ovaries (with hydrated oocytes or post-ovulatory fol-
licles) support a protracted spawning season from
August to February (Fig. 11) and confirmed the spring
spawning peak (September–October). 
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1 Size ranges and the number of gonads preserved were insufficient
to calculate sizes at maturity, based on microscopic criteria, for
the other regions
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Fig. 9: Relationship between size and percentage maturity of (a) male and (b) female R. globiceps for three regions.
Solid lines describe the fitted logistic function
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Sex ratios for R. globiceps off the South-Eastern
and Western Cape approximated unity, whereas there
was one male for every 1.2 females off the Southern
and South-Western Cape (Table III). It is nevertheless
possible that the sex ratios calculated for the former
two regions were biased by small sample sizes (n = 151
and 34 v. 1 886 and 525 respectively), and hence may
not be representative of the populations there. Owing
to the dependency of the Chi-squared test on sample
size, only the sex ratio for the Southern Cape was
significant. For example, a sex ratio of 1:1.2 requires
a sample size of at least 550 to be statistically signifi-
cant. 

Age and growth

Transverse sections of the saggital otoliths of R. globi-
ceps consist of an opaque core followed by alternating

translucent and opaque zones (Fig. 2). Although the
annual nature of these zones was not validated, be-
cause samples were not available for each month of
the year, Talbot (1955) established that, based on cohort
analysis, fish of one year displayed one translucent
zone. Furthermore, given that similar zones are de-
posited annually in the otoliths of other Cape sparids,
e.g. blue hottentot Pachymetopon aeneum, mussel-
cracker Sparodon durbanensis, poenskop Cymatoceps
nasutus, bronze bream Pachymetopon grande (Buxton
and Clarke 1986, 1991, 1992), Roman Chrysoblephus
laticeps and daggeraad C. cristiceps (Buxton 1993), it
is reasonable to assume that each translucent zone of
R. globiceps older than one year also represented one
year of growth. Of the 641 otoliths prepared for growth
analysis, only 13 (2%) were rejected because counts
did not agree. 

Observed lengths varied widely within age-groups
(Fig. 12). The observed values were evenly distributed
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about fitted growth models (Fig. 12), indicating that the
von Bertalanffy growth function adequately described
the growth of R. globiceps in each region (Fig. 12);
the derived parameters of the model are given in
Table IV. Likelihood ratio tests showed that growth rates
between regions (F = 69.8, df = 6 and 624, p = 0.05) and
between sexes (F = 4.7, df = 3 and 568, p = 0.05)
were significantly different. Growth rate increased
clinally from the South-Eastern Cape through to the
South-Western Cape (Fig. 13a). The absence of fish
>10 years of age from the South-Eastern Cape possibly
resulted in an overestimate of L∞ and therefore K could
have been underestimated for that region. Growth in
both sexes was rapid for the first six years, after
which it slowed, but more so in males than in females
(Fig. 13b), growth divergence occurring after maturity.
Although the oldest fish aged was a male of 21 years
(oldest female was 18 years), ages were generally
distributed evenly among the sexes, indicating similar
patterns of longevity (Fig. 13b). 

Morphometric relationships

The relationships between fork length (FL) and total

length (TL) and FL and weight in R. globiceps are de-
scribed by the functions 

FL = 0.8916 TL + 1.3716 mm; n = 2 660, 
r2 = 0.998, range = 25–483 mm FL

W = 1.3799 × 10-5FL3.078g; n = 2 710, 
r2 = 0.990, range = 25–483 mm FL    .

Morphometric measurements for fish <150 mm were
obtained from fish caught by the beach-seine fishery
in False Bay.

DISCUSSION

Spatial analysis of linefish catch and cpue revealed two
discrete areas of inshore abundance of R. globiceps,
Saldanha Bay (Western Cape) and False Bay (South-
Western Cape). Data from SCBSs show a further two
disjunct areas of abundance east of Cape Agulhas; one
associated with the central Agulhas Bank (Southern
Cape) and the other with Algoa Bay in the South-
Eastern Cape. A. inodorus, which has a similar distri-
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bution along the eastern seaboard (i.e. east of Cape
Point), was demonstrated by Griffiths (1997a), using
tagging, biological and morphometric data, to consist of
three discrete stocks. These were separated by the cold,

bottom mixed layer (<12°C) close to the coast between
Cape Hangklip and Cape Agulhas, and between Knysna
and Cape St Francis (Griffiths 1997a). In the present
study, differences in growth rate and size at maturity
and the lack of movement of tagged fish between 
regions suggest that areas of R. globiceps abundance
also represent separate stocks. Historical records of
large beach-seine catches along the West Coast between
Hout Bay and Melkbosstrand during the early 20th cen-
tury (Biden 1930) suggest that overlap/exchange be-
tween False Bay and Saldanha Bay stocks may have
been greater in the past. The present low catch rates in
this area by the netfishery (Hutchings and Lamberth
2002) are attributed to range contractions concomitant
with population declines associated with exploitation
(Griffiths 2000).

R. globiceps is generally caught by hook and line in
water depths <50 m (<20 m west and <50 m east of
Cape Agulhas), whereas commercial trawlers operate
seawards of this depth. Line catches off the Western and
South-Western Cape are lowest during winter, whereas
trawl catches off the Southern Cape are highest during
that season. Catch data therefore suggest that, even
though longshore coastal migration is limited (based
on tagging data), seasonal onshore/offshore move-
ment does take place. Inverse relationships in line and
trawl catches of A. inodorus in both the Southern and
South-Eastern Cape were shown, by mark-recapture,
to reflect offshore winter dispersal in response to
seasonal retreat of the bottom mixed layer (Griffiths
1997a). Offshore movement of R. globiceps is expected
to be less pronounced off the South-Western and
Western Cape, because the cold, bottom mixed layer
is generally much closer to the coast there (Atkins 1970,
Boyd et al. 1985, Greenwood and Taunton-Clark 1992,
Largier et al. 1992). The capture of R. globiceps at a
depth of 130 m east of Cape Agulhas represents a
substantial increase over the previously published
depth limit of 80 m.

The general size composition of R. globiceps trawled
off the South-Eastern and Southern Cape during SCBSs
(non-reef substrata) increased from 14– 22 cm at
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Fig. 12: Calculated Von Bertalanffy growth curves and ob-
served lengths-at-age for R. globiceps sampled in

the three regions during 1990 (sexes combined)

Table III: Male (M) to female (F) ratios of R. globiceps from the South-East (SE), Southern (S), South-Western (SW) and
Western (W) Cape 

Length- SE Cape S Cape SW Cape W Cape
class

M:F n χ2 M:F n χ2 M:F n χ2 M:F n χ2(FL, cm)

20–29 1:1 123 0.00 1:1.3 0 634 011.67* 1:1.1 082 0.05 1:1.3 07 0.14
30–39 1:1.3 00250 0.36 1:1.2 0 823 007.97* 1:1.2 242 1.65 1:0.8 16 0.25
40–49 1:2 003 0.33 1:1.1 0 429 00.52 1:1.2 201 1.80 1:1.2 11 0.09

Total 1:1 151 0.06 1:1.2 1 886 17.56* 1:1.2 525 3.20 1:1 34 0000 

* p < 0.05.00 
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depths of 25–50 m to 19–32 cm at 50–100 m and to
23–35 cm at 100–130 m. Previous studies have es-
tablished the occurrence of early juveniles 2–15 cm
long in estuaries (Talbot 1955, Beckley 1983, 1984a,

Bennett 1989a, Whitfield and Kok 1992, Clark et al.
1994) and in the surf zone (Lasiak 1983, Lamberth
et al. 1995), and juveniles of 5–15 cm on soft sub-
strata 5–30 m deep (Beckley 1984b, Wallace et al.
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1984). R. globiceps appear therefore to recruit into
estuarine and surf-zone nursery areas at around 2–5 cm
(c. 3 months; Talbot 1955), moving progressively
farther offshore with growth. Although recruitment
takes place from December through June, there is a
clear peak during January and February (Talbot
1955, Lasiak 1983, Bennett 1989a, 1989b, Lamberth
et al. 1995), which corresponds with the September
–October spawning peak. Maximum size occurring
in estuaries and the surf zone increased from 11 cm
off the South-Eastern Cape (Beckley 1983, 1984a,
Lasiak 1983) to >20 cm off the South-Western Cape
(Talbot 1955, Lamberth et al. 1994), suggesting that
juveniles move beyond the surf zone at an earlier
stage where water temperatures are higher. Similarly,
adult A. inodorus are found within the cool surf zone
west of Cape Agulhas, but remain farther offshore to
the east of this area, where the inshore water is warmer
(Griffiths 1997a). 

Sparid reproductive styles may be broadly divided
into two categories: sequential hermaphrodites and
rudimentary hermaphrodites, also termed “late” gono-
chorists (Buxton and Garratt 1990). In the former, in-
dividuals function first as one sex and then change to
the other (protogyny or protandry), whereas in the
latter, they undergo a juvenile intersex stage, func-
tioning as only one sex during their lives. Although
there has been some confusion surrounding the
reproductive style of R. globiceps (Talbot 1955,
Penrith 1972), Melo et al. (in prep.) clearly demon-
strate, based on histological criteria, that the species is a
serial-spawning rudimentary hermaphrodite. The sex
ratios calculated during the present study for R. glo-
biceps (1 male: 1.2 female – all data) were also typical
of those observed for other rudimentary hermaphrodites,
generally 1:1.1–1:1.4 (Table IV). In contrast, sex ratios
of sparids that are protogynous hermaphrodites are typi-
cally skewed towards females in the order of 1:2.0
–1:4.0 in unexploited populations and 1:2.0–1:19.0
in exploited ones (Garratt 1985, Buxton 1993, Pajuelo
and Lorenzo 1996, 1998).

Size-at-maturity and growth rate of R. globiceps in-
creased clinally from the South-Eastern Cape through
to the South-Western Cape. Because age-at-maturity
also increased over this range (Table IV), the previous
observation is not a simple function of growth rate.
Given that marine fish evolve life-history strategies
that maximize life-time reproductive success, within
environmental and genetic constraints, optimal size
(and age) at maturity is determined by trade-offs be-
tween the following interrelated/co-dependent para-
meters: fecundity (increases with size), growth rate
(declines after maturity) and mortality (dependent on
size and therefore growth rate – Roff 1984, 1988,
1992). It therefore follows that any factor (environ-
mental or anthropogenic) that alters one of the above
parameters could shift the optimal size-at-maturity.
Empirically, changes in life-history traits, such as
growth rate and size at maturity, have been observed
for many species and have been attributed to both en-
vironmental factors as well as fishing (inter alia
Borisov 1978, Rijnsdorp et al. 1991, Trippel 1995, Law
2000). Therefore, while the positive correlation be-
tween R. globiceps growth rate and size-at-maturity
is consistent with both life-history theory and empirical
observations of stocks of other species, the selective
pressure driving the spatial trend is worthy of further
discussion.

R. globiceps have been exploited for more than a
century and, despite technological advances, the catch
rates of commercial linefishers declined over the last
70 years by as much as 68% off the Western Cape,
52% off the South-Western Cape and 99.8% off the
Southern Cape (Griffiths 2000). The large decline in
catch rate in the last region is probably because they
are also trawled there (albeit as a bycatch). Even
though historical catch-and-effort data were not
available for the South-Eastern Cape, fishing mortality
associated with trawling is also anticipated to be high
there. In terms of the trade-off scenario, high fishing
mortality would decrease the average reproductive
lifespan of individuals within a population and would
therefore indirectly favour earlier maturity. In addition
to this, fishing is also directly selective with respect
to heritable life history traits, such as growth rate2,
with the result that exploited populations are expected
to evolve in response to harvesting (Policansky 1993,
Law 2000). C. cristiceps (Buxton 1993) and red porgy
Pagrus pagrus (Harris and McGovern 1997) are two
examples of sparids in which size-at-maturity, size-
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Table IV: Parameter estimates for the Von Bertalanffy model
fitted to observed length-at-age data collected for

R. globiceps off South Africa during 1990

Region/sex
Parameter

K L∞ t0 n

South-Eastern Cape 0.114 349 -3.600 085
Southern Cape 0.207 337 -1.050 423
South-Western Cape 0.290 379 -0.160 125
Combined regions 0.242 342 -0.550 633
Males (all regions) 0.262 323 -0.786 320
Females (all regions) 0.213 368 -0.559 291

2 For example, faster growing individuals of a given year-class 
either recruit to adult fishing grounds or attain the minimum size
limit at a younger age than those that grew slower, and in both
cases would be exposed to fishing for longer and therefore be
selected against
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at-sex-change and growth rate are inversely related to
fishing mortality. It is therefore probable that higher
fishing mortality east of Cape Agulhas (as a result of
trawling) has selected for earlier maturity and slower
growth in the R. globiceps populations there. It is also
possible that life history traits of R. globiceps from
the South-Western Cape may have changed, but with-
out baseline information a firm conclusion is not
possible at this stage. It is important to note that, al-
though changes in life history traits may reflect genetic
shifts, it is extremely difficult to separate genetic al-
terations from the phenotypic responses of wild popu-
lations to exploitation (Jennings and Kaiser 1998,
Law 2000).

Despite the cline in size-at-maturity, males in each
region matured at a greater size and age than females.
Notwithstanding an inadequate sample size, Talbot
(1955) reached a similar conclusion for the South-
Western Cape. This feature is unusual for gonochoristic
fish, including sparids (Smale 1988, Bennett 1993), be-
cause females generally mature at an equivalent or
greater size/age than males (Roff 1984, Grimes 1987).
R. globiceps are sexually dichromatic, suggesting
mate selection by females and paired spawning

(Anderson 1994). The head of the male is darker
than that of the female, resulting in a prominent
white lower jaw in the male; there are also black
patches, in a roughly vertical band, immediately pos-
terior to the head of the male, with the one ventrally
and anterior to the pelvic fins being the most prominent
(Fig. 14). Studies on mate selection in fish, including
the dichromatic sparid Cheimerius nufar (Garratt
1991), indicate that larger males secure more matings
than smaller ones (see review by Roff 1992). Although
R. globiceps spawning behaviour has not yet been
documented, the males of other South African sparids
that display sexual dichromatism, e.g. soldier Cryso-
blephus nufar and slinger C. puniceus, both of which
develop a pale saddle on each flank, aggressively de-
fend temporary territories and contest for ripe females
(Garratt 1991, 1993). Slower growth after maturity in
male than in female R. globiceps could therefore be a
function of higher energy demands associated with
male spawning behaviour. Most other sparids demon-
strating sexual dimorphism and paired spawning are
sequential protogynous hermaphrodites, so males are
consequently also larger than females (Buxton 1990,
Buxton and Garratt 1990). The size of the testis (rela-
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Fig. 14:  Photograph of male and female R. globiceps of equal size illustrating sexual dichromatism
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tive to body size) of broadcast paired-spawners, in-
cluding sparids (Buxton 1990), is often much smaller
than the ovary (Sadovy 1996). However, where the
relative size of ovaries and testes is as similar as in 
R. globiceps, sperm competition is anticipated (Stockley
et al. 1997), and the presence of satellite/sneaker
males or “streaking” activity (sensu Garratt 1991) may
be predicted. Mean monthly GSI for male R. globiceps
ranged from 60 to 106% of that for females during
the period August–November. Because life history
strategies evolve to maximize the lifetime breeding
success of individuals (Roff 1992), the early losses in
breeding success associated with delayed maturity in
male R. globiceps would theoretically be offset by
higher mating frequency at a larger size once maturity
is attained. 

In reviewing reproductive styles in sparids, Buxton
and Garratt (1990) concluded that the life history char-
acteristics of rudimentary hermaphrodites favoured
the selection of mating behaviour such as random
mating between pairs or group spawning, both within
spawning aggregations. In this regard, male selection
by female R. globiceps, as implied by sexual dichro-
matism and larger male size at maturity, must be

considered to be the exception rather than the rule.
Of a total of 41 sparid species found in South

African waters, 29 are endemic (Smith and Heemstra
1986). The great diversity in life-history strategy of
South African sparids is reflected in maximum sizes
(L∞) and ages (Tmax) attained: L∞ varied from 224 to
1 383 mm FL and Tmax from 6 to 45 years (Table V).
R. globiceps may therefore be regarded as a medium-
sized representative (L∞ = 337–379 mm) of interme-
diate longevity (Tmax = 21 years). Dimensionless ratios
provide a useful means for further comparing the life
histories of animals that grow to different sizes (see
Beverton 1992 for review). The life history strategy
of R. globiceps was compared with those of 14 other
South African sparids, based on the relationships be-
tween length-at-maturity and asymptotic length and
between age-at-maturity and maximum observed age.
Sexual maturity within the family was attained at
lengths of 34–69% of L∞, and ages of 12–42% of Tmax
(Table IV). In terms of these values, R. globiceps
mature at a relatively large size (54–62% of L∞) but
at an early age (13–15% of Tmax), a reflection of the
growth rate slowing dramatically after maturity.
Although three other congeneric species are found in
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Table V: Life history parameters and dimensionless ratios for R. globiceps and 14 other South African sparids. Protogynous (PG)
and protandrous (PA) hermaphrodites are indicated; all other species were rudimentary hermaphrodites

Species L50 L∞ t50 tmax L50/L∞ t50/tmax
Male:Female Sourceratio

Rhabdosargus globiceps
South-Eastern Cape* 153TL 1 349?T 1.5 10? –0 –0 1:1 Present study
Southern Cape 181TL 1 337TL 2.6 200 54% 13% 1:1.2 Present study
South-Western Cape 236TL 1 379TL 3.2 210 62% 15% 1:1.2 Present study

Rhabdosargus sarbaPA 260TL 1 745TL 2.5 130 35% 19% 1:1 Mann & Radebe (2000)
Pachymetopon blochii 220TL 1 538TL 5.0 120 41% 42% 1:1.4 Pulfrich & Griffiths (1988)
Pachymetopon aeneum 225TL 1 467TL 5.0 120 48% 42% Buxton & Clarke (1986)
Pachymetopon grande 300TL 1 461TL 5.5 380 65% 15% 1:1.2 Buxton & Clarke (1992)
Chrysoblephus laticepsPG 180TL 1 425TL 2.0 170 42% 12% 1:1–1:3.9 Buxton (1993)
Chrysoblephus cristicepsPG 365TL 1 655TL 7.7 210 56% 37% 1:2.3–1:13.0 Buxton (1993)
Chrysoblephus puniceusPG 240TL 1 406TL 2.5 170 59% 15% 1:2.3–1:18.0 Garratt (1985),

Garratt et al. (1993)
Cymatoceps nasutusPG 425TL 1 090TL 7.0 450 40% 16% 1:3.9 Buxton & Clarke (1986)
Sparodon durbanensis 350TL 1 021TL 5.4 310 34% 17% 1:1.1 Buxton & Clarke (1991)
Petrus rupestris 575TL 1 383TL 7.2 330 42% 22% 1:1.2 Smale & Punt (1991)
Polysteganus undulosus 650TL 1 942TL 7.7 200 69% 39% 1:1.1 Ahrens 1964,

Chale-Matsau (1996)
Lithognathus lithognathus 650TL 1 998TL 6.0 210 65% 29% 1:1 Bennett (1993)
Pterogymnus laniarius 200TL 1 380TL 4.0 160 53% 25% 1:1.8 Booth & Buxton (1997)
Sarpa salpaPA 145TL 1 224TL 1.9 6 65% 32% 1.6:1 Van der Walt & Beckley (1997),

Van der Walt & Mann (1998)

* The low maximum age for R. globiceps in the South-Eastern Cape is believed to be an underestimate resulting from inadequate sample
size. The absence of data for the post 10-year slow-growth phase has also likely resulted in an overestimate of L∞. Dimensionless ratios
were therefore not calculated for R. globiceps there

L50 = fork-length-at-50%-female maturity (mm)
L∞ = theoretical asymptotic length (mm)
t50 = age (years) at L50
tmax = maximum age (years) recorded
TL = total length
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South African waters (R. thorpei, R. holubi and 
R. sarba), the life history of only R. sarba has been
studied in any detail. This subtropical, protandrous
hermaphrodite species grows to over twice the length
of R. globiceps, but it lives to little more than half 
the age (Table V), demonstrating considerable life
history variation within the genera of this family, de-
spite morphological similarities. 

Based on their slow growth, a maximum age of more
than 20 years and high residency, R. globiceps are
predicted to be particularly vulnerable to overfishing
(Parrish 1998, Griffiths 2000). The current minimum
size limit of 22.4 cm FL (25 cm TL) is larger than the
female L50 value for east of Cape Agulhas and
marginally smaller than that for the South-Western Cape
(23.6 cm), thereby providing some protection against
recruitment overfishing. Nevertheless, per-recruit studies
have shown that optimal sizes at first capture (in terms
of both yield and spawner stock reference points) are
often larger than the size at maturity (Griffiths 1997b).
Stock assessment and evaluation of the current regu-
lations, based on the biological parameters presented
in this paper, is therefore imperative to the wise/sus-
tainable management of the R. globiceps resource.
Biological investigation of the Western Cape stock is
recommended in this regard.
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