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GAME FISHES OF THE EAST COAST OF SOUTHERN AFRICA.
2, BIOLOGY AND SYSTEMATICS OF THE QUEEN MACKEREL
SCOMBEROMORUS PLURILINEATUS

by
RUDY VAN DER ELST AND BRUCE B. COLLETTE*

ABSTRACT

The systematic status of the quesn muckerel, Scomberomorus plierifinesna Fourmanoir,
1966 is cstablished o5 & western Indian Ocean endemic member of the S, semifurcans
species group. The queen mackerel mnks s a pime game fish 1o the spon fishermen of
Matal ond Zululasd who make condiderable catches during summer and winter respec-
tively, No commercial fishing is currently exerted on this species. Female fish predominate
In catches and the yearly average sex nilio of oules to females ks 1:1.44. Reproductive mu-
turty i3 usndly attsined ut TH-740 mm FL 10 mides and 760780 mm FL in females. Al
though most size clases are represented, as much as 75% of the cateh b immature
Spawmng does not occut in Nutal but further (o 1he north, probably i Mozarmhigus
waters, The gueen mackere! i 0 voracious prodator of small clupeiform fishes mostly
vaken during active surface feeding. Six types of parasites are recorded.

INTRODUCTION

The queen mackerel, Scomberomorus {Iuﬁ.'inmrm, is among the dozen most important
lagic game fishes in Natal (van der Elst, 1976), The taxanomic status of the queen mackerel
been confused; it has been considered as conspecific with 8. guttarus (Bloch & Schnieder,
1801) or with 5. lineolatus (Cuvier, 1831), neither of which extends into the western Indian
Ocean. The species was not even 1'1::rr:.'|mll;.r described until Fourmanaoir (1966) distinguished it
from Scomberomorus lineolatus, The source of published binlogical information is
Williams (1960), as 5. lineolarus, hasn:g largely on observations in Zanzibar. The purpose of
this paper is to summarize published information on the systematics and biology of 5. pluri-
lineatus and to present new data on its biology, particularly in Zululand and Natal from re-
search by the first author. This paper is the second in a series on the game fishes of southern
Africa (see vander Elst, 1976 on Pomatamus saltatrix),

Scomberomorus plurilineatus Fourmanoir, 1966
(Fig. 1)

Cyboun fineolatum (not of Cuvier. 1831): Gilchrist & Thompson, 1911 41 {déscription, Dur-
ban}.
Scomberomorus lineolatum (not of Cuvier, 1831); Gilchrist & Thompson, 1917: 395 (Natal),
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Somberomorus lincelams (not of Cuvier, 1831); Bamard, 1927: 803 (descniption, Natal);
Fowler, 1934: 441 (Durban); Smith, 1935: 210-211 (deseription, Port Alfred, South Adrica);
Williams, 196(); 183-192 (description, synonymy, range), pl. 2; Williams, 1964: 151-154 (dis-
tribution, fishery hiology); Merrett & Thorp, 1966: 371 — 372 (references, range, size, bio-
logy); van der Elst, 1976: 5 (one of dozen most important game fishes in Natal).

Scomberomorus leopardus (not of Shaw, 15803); Fowler, 1929: 254 (description Natal); Smith,
1944, 1953, 1961: 301 (description, range ), fig. 841, pl. 64; Morrow, 1954; 815 (near Shimoni
amd Pemba I, East Africa); Talbot, 1965: 469 (Mafia area, Tanganyika): Mauge, 1967: 234
{ Anakao, Tulear region, Madagascar); Shiino, 1976: 231 (common name ).

Scomberomoris sp. Williams, 1956: 44 (Kenya).

Scomberomorus gutaius (not of Bloch & Schneider, 1801); Smuth, 1956: 722 {Aldabra); Smith
& Smith, 1963: 43 (Seychelles), pl. 30B. Smith, 19%64: 176-177 (descnption, Durban and

Delagoa Bay), pl. 8, figs. 3-5: Silas, 1964: 314-328 (western Indian Ocean population only),

Smith & Smith, 1966: 72 (Natal), colour pl, B41.

Cybium leopardus (not of Shaw, 1803); Fourmanoir, 1957: 217 (descnption, Mozambique
Chamnel).

Cybium lineolatus (not of Cuvier, 1831): Fourmanoir & Crosnier, 1964: 387-388 (Madagascar).

Scombergmorus plurilineatus Fourmanoir, 1966: 223-226 (ongmal descripuon, Madagascar),
Fig. 1; Klawe, 1977: 2 (range, common name); Collette, 197%: 29 (characters); Caollette &
Russo, 1979: 13 (diagnostic characters, range); Cressey & Cressey, 1980: 47 (infested with
Pseudocyenoides armaius); Yan der Elst, 1981; 275 {description, natural history, range,
photograph}; Joubert, 1981: 5 (minor component of shore anglers’ catches, Natal, South
Africa); Cressey, Collette & Russo, 1983: 264 (parasitic copepods); Collette & Nauven, 1983:
73 (FAO Catalogue); Collette & Russo, in press, (systematics, anatomy); Collette & Russo
in press, (relatronships).

Types _
Scomberomorus plurilineatus Fourmanoir, 1966 was based on a 740 mm specimen

collected near Nossi-Be, Maduapascar, in 1965. The type was supposed to be transferred
from the ORSTOM collections to the Muséum National d"Histoire Naturelle collection in
Paris but apparently was inadvertently discarded (pers. comm.., M.-L. Bauchot and
P. Fourmanoir, Dec. 1974.)

Commaon names

The official common name in South Africa is queen mackerel (Smith, 1975) though the
misleading name of snoek is still widely used in Natal. In Mozambique this species, together
with 8. commerson, is commonly known as “peixe serra”, while the vernacular name in
East Africa is kanadi,

DMagnosis . .
The only species of Scomberomorus that has a pattern of short, wavy horizontal lines and

spots on its sides (Fig. 1), Other species have straight lines, spots, blotches or bars on the
side or are plain.

Lateral line gradually descending to midline on caudal peduncle, without the deep dip
under the second dorsal fin present in Scomberomorus commerson (Lacepéde, 1800). Intes-
tine with two folds and three limbs. Spines in first dorsal fin 15— 17, usually 15 - 16; second
dorsal fin rays 19 — 21, usually 20; dorsal finlets 8 — 10, usually 9; anal fin rays 19 - 22,
usually 20 = 21; anal finlets 7 < 10, usually 8 = 9; pectoral fin rays 21 - 26, usually 22 - 23,



Precaudal vertebrae 19— 20, usually 20, caudal vertebrae 25 - 27, usually 26; total vertebrae
45 - 46, usunlly 46, Gill rakers on first arch (2-3) + (9= 13) = 11— 16, usually 2 + (10~ 11)
= 12~ 13. Morphometric characters given in Table 1,
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Maximum size 120 cm Lef, South African angling record 10.0 kg.
Colour pattern

Williams (1960) published a good description of fresh specimens from Zanzibar. Head
blue-grey above silvery white below, except for lower jaw tip, preorbital area and maxillary
groove dusky to black. Pupil of eye black, rest silvery. Body irridescent blue-grey above
lateral line, silver below becoming whitish ventrally. Body with a series of about 6— § inter-
rupted horizontal black lines on sides, much narrower than interspaces. Usually only one of
these lines above lateral line anteriorly; replaced posteriorly by a number of short obligue
black lines becoming somewhat confused, and only 2 - 3 continue to caudal peduncle. Hori-
zontal black lines on body interrupted to varping degrees, almost intact in places, but bro-
ken up into a series of small rectangular “spots” in others. Juveniles spotted but developing
adult pattern of interrupted lines at a length of 400 mm (Smith, 1964: 177).

Upper areas of caudal peduncle and median keel black, lower areas dusky. First dorsal
fin black, except lower arcas of membrane may be pale posteriorly. Second dorsal fin with
leading edge and tips of rays dusky. rest silver to pale; finlets dusky with silver arca at



centre. Anal fin, leading edges and tips of rays dusky, rest silvery; finlets white with dusky
central area. Pectoral fins and axilla black inside, dusky outside with edges black; pelvic fins
whitish with outside of mid-rays dusky, groove on body a little dusky, Caudal fin basally
pale, rest of fin dusky to black.

Black and white photographs of §. plurifinestus have been published by Williams (1960: pl.2,
640 mm Zanzibar specimen as §. fineolatus) and Fourmanoir (1966: Fig. 1, 740 mum holotype
from Madagascar). Hlustrations of a spotted 300 mn juvenile and two adults over 1 m long
were presented by Smith, 1964 (pl. 8). A caloured figure of 4 juvenile is included in Smith and
Smith (1966: Fig. 841). Figure | that accompanies this account was also used in the FAO Cata-
logue (Collette & Nauen, 1983),

Relationships

Scomberamorus plurilineatis is 4 member of the §, semifasciatur species group; (Colletre
& Russo, 1984), defined by the presence of a greatly expanded posterior end of the maxilla.
The other members of the group are S. lineolatus (Culvier), found along the coast of
India east to Indonesia, and 5. semifasciaruy (Macleay), found in northern Australia and
southern New Guinea.

Distribution

Common in coastal waters, especially near rocky and coral reefs, Its range is confined to
the western Indian Ocean along the coast of East Africa from Kenya (1°30°5) and Zanzibar
(Williams, 1964) to Natal, South Africa. The southernmost records are from rare catches at
Tsitsikama (34°1°S, 23°55°E) (Smith & Smith, 1966). §. plurilineatus is also found in the Sey-
chelles (Smith & Smith, 1963) and along the west coast of Madagascar.

BIOLOGY

Seasonal abundance

It is well known by Natal fishermen that Scemberomorus plurifineatus is a distinctly sea-
sonal fish and that catches vary for different parts of the coast at any one time. Records
from the sport fishing community reveal that best catches are made in Zululand (about
28°30°S) from April to July (Fig. 2). This corresponds with the period of increased abun-
dance in the Zanzibar Channel where large shoals are present from March — April until
August — September (Williams, 1960) Further south at Durban (30°S), however, 3, pluri-
lineatus attains its greatest abundance during Movember — April. As this region approxi-
mates its southwestern limit of distribution, it follows that these fish are summer migrants
from warmer waters of Zululand southwards to the high latitudes and more temperate
waters off Natal, Coastal water temperatures in Zululand range from 23°C to 27°C during
the April to July period, rather similar to the 23 - 25.5°C range found off Durban during the
summmer (5.A. Dept. of Transport). As bait fish are known to be common off Durban dur-
ing winter (van der Elst et al., 1978) it may well be that a minimum temperature of 23°C
serves as a limiting factor in the distribution of 5. plurilineatus.

Length composition

The mean length of 5. plurilinearus landed by line fishcrmen in Natal during 1975 - 1977
is 692 mm FL with a range of 336 to 1090 mm. This is similar to the 600 to 8 mm length
range reported from Zanzibar (Williams, 1960). There is no significant difference between
the size distributions of male and female fish, though the latter tend to be marginally larger
(0.8% ) in most catches. Their combined length frequency distribution (Fig. 3) reveals a dis-
tinet mode at 600 mm with less obvious modes at higher length classes. As growth data are
not yet available it is impossible to separate the length composition into age classes.
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Fig. 2. Catch per unit effort as a porcentage of the total skibont catch of
Scombrromors (1975 - 1977) in Zululund {(wolld line, n=2938) und
Durban (dashed line, n=1253),
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Fig. 3. Length frequency distribution of the wtal sample of Scombrromorus
plurilineai (1975 1977) (n=4%98).



Sex ratho

Analysis of the catch reveals an overall ratio of males to females of 1:1,44 (probability <
(.05, n = 2558). Females predominate in monthly catches from January to October, and
only in much lowered catches during November and December do male fish occasionally
outnumber females, As fish are murﬁy of similar size, the skewed sex ratio does not appear
to be a product of differential catchability. A breakdown of sex ratios for each 2 mm size
class clearly indicates that the predominance of females persists throughout the length
range of this species. Similarly, individual shoals of 8. plurilineatus are composed of both
sexes, precluding the possiblity of sexoally segregated shoals influencing the data.

It would appear, therefore, that the unequal sex ratio is not just a feature of the catch but
that it reflects the true situation within the stock itself.

Length-weight relationship
There 15 no significant size difference between samples of males and females, as both ex-
onential curves fall within the 95% confidence limits of each other. Henee the overall
ength-weight relationship for thisspecies in Natal waters can be given as:

w= 1,26 % 1" Lef*™

where w = weight in grams and Lcf = fork length in mn,

Reprodusction

During the two year period (1975 - 1976) the gonads of 2558 8. plurilineatus from Natal
and Zululand were macroscopically examined and assessed according to the definitions
provided by Laevastu (1965). There is no evidence to suggest that this species actively
spawns in Natal's coastal waters because only 0.3% of the sample was found to be in a ripe
reproductive phase. However, there is considerable evidence to indicate that fish migrating
southward into Zululand waters had recently spawned. This can be seen from the increased
number of partially spawned and spent fish that appear in Zululand catches from August
onwards. This confirms reports from Zanzibar that an increase in spent fish oceurs from
September to November (Williams, 1964). It is useful to consider the relationship between
pre-spawning fish and post spawning or spent fish {dlz:j. 4). Clearly there is a marked change
i this ratio from July onwards and it may thus be deduced that spawning of 8. plurilineatis
occurs during late winter and spring in waters to the north of Natal. There do not appear 1o
be any published references toegps orlarvae of §. plurilineatus,

Skze al sexoal maturity

Considering only those reproductive phases that indicated recent or imminent spawning,
it was found that only 25% of the sample demonstrated clear signs of sexual matunity. This,
when related to the length frequency distributions of males and females separately,
indicates that 8. plurilineanus attains a 50% level of sexual maturity at 720 - 740 mm FL for
male and 760 — 780 mm lor female fish, Overall this gives @ mean value of 750 mm at which
50% of the population is sexually mature. Males would appear to mature at o smaller size
than females. In fact the smallest mature male and female fish were found to be 546 mm and
385 mm respectively,

Food and feeding

Scomberonorus plurilineatus is a voracious feeder and it s during times of frenzied
surface feeding that most catches are made with rod and line. Overall, however, only 26%
of stomachs were found to contain remnants of food. A low incidence of stomach contents
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has also been reporied in 5. cavalla caught off the USA east coast (Beaumariage, 1973;
de Vane., 1978). Undoubtedly regurgitation contnibutes to these low percentages, but the
possible effects of nocturnal feeding cannot be excluded. Whereas all catches of
8. plurilineats were made during daylight, it 18 known however that the related 5, cavalla
from eastern USA coastal waters feeds predominantly at night (de Sylva, pers comm.).
Food items were classified into hroad categories and then dried to constant weight at 60°C.
This permitted a measure of guantification by weight (w). Likewise percentage frequency
of occurence was calculated (f). Both values are expressed in annual terms and are given in
parenthesis. Dominant food items were anchovies (w = 88.8%; f = 73.9%), primanly
Stolephorus holodon with lesser amounts of Thryssa vitnrosiris. Clupeid fishes (w = 2.6%:;
f = 0.1%) were most commonly found duning winter, mainly Sardinops ocelfara and
Etrumens teres. Small squid (Loligo sp. w = 3.6%: f = 5.2 %), juvenile mantis shrimps
(Squilla sp. w = 1.6%), mysids (w = 1.3%; f = 2.2%) and penaeid prawns (w =0,1%;
{ = 0,3%) were also noted. In addition to these a number of smaller or juvemle telecosts
fw = 1.11%; f = 9.2 %) were also identified; Sphyraena sp., Diplodus sargus. Secutor
insidiator, Carangoides sp., Mugil cephalus, Hilsa kelee, Chirocentrus dorah and Silage
sthama.

Food in East Africa is similar, lurgely engraulids such as Anchovietla sp. and clupeids
such as Amblygaster and Sardinelia (Williams, 1964; Merrett & Thorp, 1965).

Parasites
Most specimens examined were hosts to parasites. Of the six parasite species recorded by
Bray (in prep. ), three were noticeably abundant: the larval cestodes of Callotetrarfiynchus
gracilis {ﬁ% infested) and Prerobothrivm sp. (11%) both from the coelomic cavity and the
copepod Pseudocycnoides armatus (50%) found attached to the gill filaments. Some
arasites displayed distinct seasonality, such as C. graciliy, which infested 1.5 times as many
Esh during autumn/winter as during summer.



Five specics of copepods were reported from 14 specimens of S, plurilineatus by Cressey
et al. (1983: 264): Psewdocyenoides armatus (12 of 14 fish infested). Unicolax elians (4, in
the nasal cavity), Brachiella thynni (1), Caligus asymmetricus (1), and Shiimoa occlusa (1,
attached to the nasal rosette), The following parasites were recorded from Zululand and
Natal:

Parasite Type Organ Infested
Pseudophylliden larvae cestode gomiad membrane, body cavity and
stomach wall
Calloterrarhynchus gracilis cestode body cavity, mesentaries
Prerobathrium sp, larvae cestode body cavity
Anisakine larvae and cysts nematode mesentaries, gonad membrane
Pivudocyenoides armatis copepod gills
Caligus evbii copepod buceal
Habiis

Unlike most other South African scombrid fishes, S, plurilineatus is primarily confined 1o
the immediate coastal zone, with catches seldom being made more than one kilometre
offshore. Although distributed along the entire coast, S, plurilineatus shows preference for
areas close to river mouths, providing the water is not excessively turbid. 1t is a s:runrg,l
gregarious species, often forming dense shoals of up to 250 m across. Occasionally these |sz
will *bask” at the surface for days at one particular spot, refusing any bait but being very
easily approached. Such ‘resting’ shoals, which are readily netted, indicate a complete lack
of feeding and reproductive activity. 1t is not clear what induces such passive behaviour, but
the sudden agpeurnnu: of food fish often tmggers active surface feeding, Small fishes,
especially anchovies, are then often ‘balled” into tight shoals before being eaten, usually in
close association with actively feeding common tems, Sterna hirundo,

Fishery

Scomberomorus plurilineatus is an important component of the recreational line fishery
in Matal, It is regularly caught by anglers fishing from their more than 1000 outboard
powered dinghies (locally known as skiboats) that launch from the 569 kin long Natal
coastline. Some 2500 tons of linefish are landed from these small craft vearly, Historic catch
trends indicate that up to 75% of this catch normally consisted of demersal species,
especially endemic sparids. However, as these bottom fishes become depleted, so the
proportion of pelagic gamefish in the catch has increased. This is especially true in heavily
exploited areas such as off Durban, where the pelagic gamefish fraction of the cateh now
comprises 62% (both by weight and number). The queen mackerel ranks only second to the
king mackerel or tangigue (Scomberomones commerson) in importance as a game fish and
comprises some 17% of the pelagic catch by number, There is, therefore, a noticeable shift
in target species brought about by a change in angling habits. Anchoring a skiboat with the
intention of bottom fishing is now becoming less productive than trolling with lures and
feathers for queen mackerel, despite much higher fuel consumption.

In terms of peak catchability, this species far exceeds that of all other game fish caught in
the region. In Zululand catch rates in excess of 160 fish per 100 angling hours (a.h.) have
been recorded when frenzied fish are caught on virtually any type of lure offered. During
such catches the question of gear saturation comes into play as an increasing proportion of
angler’s effort is spent fighting the fish, hence limiting the actual fishing time. Such catches
are not persistent, however, and the avera hi%mnmhly values recorded are 30 fish/100
a.h. in Zululand (van der Elst, 1980) and 13 %1;11"'1 a.h. off Durban.



Spearfishermen also take queen mackerel and the approximately 1500 licence holders in Na-
tal rate this species as fifth most important in their annual cateh returns, With spearfisherign
there his also been a shift in target species from demersal to pelagic pame fishes.

Though pelagic gamefish stocks may well be less vulnerable 1 exploitation than endemic de-
mersal fishes, itis evident that species such as 8. plurifineatus will be subjected to considerably
ereater fishing pressure in future. For this reason beach-seine netting of this species was prohi-
hited by the ment authorities & decade ago, Netted shoals compnised only sexually
immature fish and it was considered that this added vulnerability would thus adversely
affect the viability of the growing linefishery,

There is no doubt, however, that §, plusilineanss is o marketable species which could repre-
senta considerable protein resource 1o the people of Natul, s indeed it isin East Africa.

In the Malindi area of Kenva, catches of 5. pliotfineatie are mainly made by trolling and
hund lines while in the Zanzibar Channel many methods are used but gill nets prevail (Wil-
liams. 1964), On the west coast of Zanzibar o trap net called the mensab is used to intercept fish
on their projected puths of movement { Williams, 1964). More recently, tuna purse-seiners have
been used in Zanzibar, with catches of several tons reported off the northwest coast (Merrett &
Thorp, 1966).

The ability of 5, plirtdineanis stocks to sustain commercial exploitation has yet 10 be ascer-
tained, and studiez on growth rates, migration and stock assessment are underway. Already
there are clashing interests between recreational and commercial fishermen over the right to
exploit this species and renewed commerciul exploitation s likely to aggravate this. A similar
situntion exists in Florida over S, mitehilli and 8§ covalle, where conflict between sport and
commercial fishermen is very intense (Lorio. Henton & Dakin, 19800, If Natal's fishery adimin-
istrators are to succeed in minmmising such socio-economic conflicts. then 4 sound overall
fisheries policy needs to be promptly introduced.
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