
The west coast of southern Africa has historically been
a lucrative fishing ground for rock lobster Jasus lalandii
(Pollock et al. 2000). During the early 1990s, there was
a notable increase in rock lobster abundance off the
South-Western Cape (Tarr et al. 1996, Mayfield and
Branch 2000). This increase was intuitively coupled
with the decrease on the West Coast and a south-
eastward migration was suggested. Long-distance
movements have been recorded for several other
species of spiny lobster (Herrnkind 1969, 1980, Moore
and MacFarlane 1984, Booth 1997, Kelly 1999,
Groeneveld 2002, Groeneveld and Branch 2002). Such
migrations of rock lobsters are of considerable interest
because they influence the efficacy of marine pro-
tected areas, i.e. the likelihood of adults spilling over
into adjacent fished areas (Childress 1997), and the
effectiveness of zone-specific management plans.

This study examines tag-recapture data for adult male
J. lalandii (individuals >70 mm carapace length) be-
tween the period 1968 and 2000. Although the data
were originally collected specifically to monitor the
growth rate of J. lalandii, they were considered
suitable for an examination of their large-scale move-
ment patterns. The observations cover most of the pe-
riod of commercial exploitation, including the early
lucrative harvesting phase, when anecdotal reports of
mass migrations of J. lalandii were common, through
to the current situation of much-reduced stocks. May-
field and Branch (2000) have shown that, in recent
years, there have been dramatic increases in rock
lobsters east of Cape Hangklip on the South-Western
Cape (see Fig. 1), whereas numbers and productivity
have declined on the West Coast. The data are used
to explore the possibility that migration of adult males
was responsible for this increase east of Cape Hangklip.

MATERIAL AND METHODS

All available tag, release and recapture data were ob-
tained from Marine & Coastal Management, Cape
Town. Goosen and Cockcroft (1995) describe the tag-
ging procedure, using uniquely numbered t-bar spaghetti
tags inserted dorsally between the carapace and ab-
domen. The tags are retained after moulting.

Data collected at the time of tagging included area
of capture, area and date of release and rock lobster
carapace length (CL). The fishery for the West Coast
rock lobster is divided into fishing zones and the infor-
mation relating to the release and recapture sites was
only accurate to within the limits of these zones (Fig. 1).
All recovered tagged rock lobsters were re-measured
and the area and date of recapture recorded. 

The general direction of movement (northwards or
southwards) was determined and the total time at liberty
(days) calculated. During the 1988/89 fishing season,
two rock lobsters appeared to move >500 km, but
these extreme distances were considered to be outliers
and as such were excluded from the analysis.

The number of tags returned between 1968 and
2000 for each area were summed (x) and the total
number of tagged rock lobsters moving out of that
area (y) was subtracted from x (Equation 1). These
values were converted to percentages (Equations 2 and
3) and square-root transformed for clearer presentation
of the data (Fig. 1).

Number of lobsters that did not move:
t = x – y (1)

Percentage of lobsters that did not move:
t% = t/x × 100                           (2)
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Percentage of lobsters that moved out of release
area:

y% = y/x × 100                           (3)

RESULTS

The average recovery rate of tagged lobsters was
15.7% per fishing season. Over 32  seasons, long-
shore movements were found in only 10 cases
(Table I). Of the 43 885 tagged rock lobsters re-
captured since 1968, just 210 (0.48%) had moved,
73 (0.17%) northwards and 137 (0.31%) south-
wards. The average distance moved was 28.6 km,
the average time at liberty was 241.8 days
(Table I), and the average rate of movement was
0.17 km day-1. During 22 of a possible 32 fishing
seasons, none of the tagged rock lobsters moved,
and their average time at liberty was 228.6 days.

The movements of rock lobsters released
within the three major fishing areas on the West
Coast (i.e. Port Nolloth, Doring Bay to Saldanha
Bay and the Cape Peninsula) show several clear
trends (Fig. 1). First, in all three areas, most
(>99.5%) rock lobsters were recaptured in the
fishing zone where they were released. The only
exception was CP6 (Fig. 1c). Second, most
movements involved shifts to adjacent or next-
adjacent zones, and distances of <50 km. Some
individuals, however, moved >100 km (e.g. from
SB1, see Fig. 1b). Third, rock lobsters moved in
both directions along the coast.

Movement tended to be concentrated in three
periods: 1973–1977, 1981–1983 and 1987–1992
(Table I), during which the frequency of move-
ment averaged 1.6%. 

There was no correlation between distance
moved and size of rock lobster (r = 0.0007).
However, there was a significant relationship be-
tween distance (km) moved (y) and time at liberty
(days, x; y = 0.0247x + 22.68; r = 0.451, p <
0.001).

Of the 9 335 rock lobsters tagged east of Cape
Hangklip, 161 were recaptured. Of these, only
three (1.86%) moved from their site of release, in
an easterly direction and an average distance of
24.3 km. 

DISCUSSION

Migration, as defined by Herrnkind (1980), is a
direct locomotory movement of a distinct com-
ponent of a population, within some confined time
period and over relatively long distances. It is
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clear that a very small component of the rock lobster
under study moved long distances, so it can therefore
be concluded that J. lalandi >70 mm CL (those con-
sidered to be sexually mature) showed no evidence
of any distinct longshore migrations between 1968 and
2000. However, because only large, sexually mature
and mostly male J. lalandii were tagged (Goosen and
Cockcroft 1995), the data were limited to the adult
population. Groeneveld (2002) and Groeneveld and
Branch (2002) found that juvenile rock lobsters
Palinurus gilchristi and P. delagoae displayed long-
shore migration on the South African south coast, as a
possible mechanism to redress larval displacement by
current flow. There was no indication in the present
data to suggest that small rock lobsters moved farther
than large ones. 

The larvae of other species of spiny rock lobster
are transported in a fixed direction by prevailing cur-
rents (Booth 1997, Pollock 1990), necessitating con-
tranatant (against the current) migrations of juveniles
or adults to maintain their geographic range, e.g. P.
gilchristi (Groeneveld and Branch 2002), Jasus ed-
wardsii and J. verreauxi (Booth 1997). The prevailing
direction of the Benguela Current is northwards, but
there is no evidence to suggest that the larvae of J.
lalandii are distributed that way, although larvae of
the species have been found far offshore in the South
Atlantic (Pollock 1990, Booth and Ovenden 2000).
Therefore, it may not be necessary for J. lalandii to
undertake contranatant migrations to redress direc-
tional dispersal of their larvae, as suggested by the
lack of migratory movement in the adult population
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Table I: Details of all recaptured rock lobsters J. lalandii for fishing seasons between 1968 and 2000 on the west coast of
South Africa. Average distance moved and average distance moved per day are calculated only for rock lobsters that had

moved between release and recapture sites. Average times at liberty are calculated for all recaptured rock lobsters

Numbers and Numbers and Average Average Average

Fishing Numbers not percentages percentages Average time at liberty time at liberty distance

Season moved moved moved distance moved (days) ±SE of (days) ±SE of moved

northwards southwards (km) ±SE rock lobsters rock lobsters that (km)
that moved did not move per day

1968/1969 1 174 (100%)0 00 000 0000 00000 130 ± 2.04 0
1969/1970 2 841(100%)0 00 000 0000 00000 144 ± 2.70 0
1970/1971 1 773 (100%)0 00 000 0000 00000 216 ± 4.10 0
1971/1972 1 609 (100%)0 00 000 0000 00000 203 ± 5.00 0
1972/1973 138 (100%) 00 000 0000 00000 609 ± 19.9 0
1973/1974 124 (90%)0 08 (6%) 006 (4%) 18 ± 0 0 63 ± 12.6 643 ± 38.4 0.29
1974/1975 51 (85%) 07 (12%) 002 (3%) 18 ± 0 157 ± 6.40 595 ± 22.1 0.11
1975/1976 464 (100%) 00 000 0000 00000 193 ± 3.70 0
1976/1977 598 (90.7%) 05 (0.8%) 056 (8.5%) 19.6 ± 0.7 77 ± 9.2 85 ± 2.9 0.25
1977/1978 120 (100%) 00 000 0000 00000 113 ± 7.10 0
1978/1979 637 (100%) 00 000 0000 00000 139 ± 4.60 0
1979/1980 468 (100%) 00 000 0000 00000 186 ± 3.20 0
1980/1981 1 773 (100%)0 00 000 0000 00000 134 ± 2.60 0
1981/1982 1 220 (99.92%) 01 (0.08%) 000 54 ± 0 50 ± 00 146 ± 1.90 1.08
1982/1983 0896 (96.4%) 00 033 (3.6%) 43 ± 0 557 ± 15.4 263 ± 2.90 0.08
1983/1984 0502 (100%)0 00 000 0000 00000 428 ± 3.20 0
1984/1985 984 (100%) 00 000 0000 00000 93 ± 2.6 0
1985/1986 2 993 (100%)0 00 000 0000 00000 75 ± 4.5 0
1986/1987 2 546 (100%)0 00 000 0000 00000 173 ± 4.20 0
1987/1988 3 328 (99.4%)0 10 (0.3%) 011 (0.3%) 25.7 ± 1.3 311 ± 59.5 224 ± 3.50 0.08
1988/1989 2 117 (99.52%) 03 (0.15%) 07* (0.3%) 23.1 ± 2.70 461 ± 131 257 ± 5.80 0.05
1989/1990 1 252 (99.92%) 00 001 (0.1%) 94.8 ± 000 1 020 ± 00000 282 ± 8.60 0.09
1990/1991 1 186 (99.58%) 05 (0.42%) 000 62.7 ± 19.6 0 625 ± 209.5 177 ± 6.00 0.10
1991/1992 1 904 (97.19%) 34 (1.74%) 021 (1.1%) 31.8 ± 1.6 183 ± 28.4 149 ± 4.90 0.17
1992/1993 1 957 (100%)00 00 000 0000 00000 220 ± 4.00 0
1993/1994 1 265 (100%)00 00 000 0000 00000 313 ± 7.30 0
1994/1995 3 138 (100%)00 00 000 0000 00000 349 ± 5.00 0
1995/1996 1 731 (100%)00 00 000 0000 00000 330 ± 6.90 0
1996/1997 1 453 (100%)00 00 000 0000 00000 399 ± 8.20 0
1997/1998 1 546 (100%)00 00 000 0000 00000 418 ± 7.80 0
1998/1999 987 (100%) 00 000 0000 00000 382 ± 9.50 0
1999/2000 900 (100%) 00 000 0000 00000 375 ± 16.5 0

Total 43 675 (99.5%)00 73 (0.17%) 137 (0.3%) 28.6† 241.8 228.67 0.17†

* Excluding outliers (see text)
† Calculated only for years in which there was movement 



under study.
Several studies have shown a marked increase in the

standing stock of J. lalandii east of Cape Hangklip
during the mid 1990s (Tarr et al. 1996, Mayfield and
Branch 2000). Currently their numbers are high in
that region (Mayfield and Branch 2000), raising con-
cerns that consequent depletions of sea urchins
Parechinus angulosus and other grazers by lobster
predation could result in a radical ecosystem shift and
collapse of abalone Haliotis midae recruitment and
juveniles (Day and Branch 2002). However, the re-
sults presented here do not support the suggestion
that a south-eastward migration of adults from the
West Coast could explain the recent increases in rock
lobster densities east of Cape Hangklip (Mayfield
and Branch 2000).

ACKNOWLEDGEMENTS

We thank the staff of the rock lobster section at Marine
& Coastal Management (MCM), especially Mr D. van
Zyl, for facilitating access to the rock lobster tag data.
Special thanks are due to Drs S. Mayfield (SARDI
Aquatic Sciences, South Australia) and J. C. Groeneveld
(MCM) and several other referees for their construc-
tive and valuable comments on the manuscript.
Funding was provided by research grants from the
South African Network for Coastal and Oceanographic
Research, the National Research Foundation and the
University of Cape Town.

LITERATURE CITED

BOOTH, J. D. 1997 — Long-distance movements in Jasus spp. and
their role in larval recruitment. Bull. mar. Sci. 61: 111–128.

BOOTH, J. D. and J. R. OVENDEN 2000 — Distributions of
Jasus spp. (Decapoda: Palinuridae) phyllosomas in southern
waters: implications for larval recruitment. Mar. Ecol.
Prog. Ser. 200: 241–255.

CHILDRESS, M. J. 1997 — Marine reserves and their effects on
lobster populations: report from a workshop. Mar. Freshwat.
Res. 48: 1111–1114.

DAY, E. and G. M. BRANCH 2002 — Effects of sea urchins
(Parechinus angulosus) on recruits and juveniles of abalone
(Haliotis midae). Ecol. Monogr. 72(1): 133–149.

GOOSEN, P. C. and A. C. COCKCROFT 1995 — Mean annual
growth increments for male West Coast rock lobster Jasus
lalandii, 1969–1993. S. Afr. J. mar. Sci. 16: 377–386.

GROENEVELD, J. C. 2002 — Long-distance migration of the
rock lobster Palinurus delagoae off South Africa and Mo-
çambique. S. Afr. J. mar. Sci. 24: 395–402.

GROENEVELD, J. C. and G. M. BRANCH 2002 — Long-dis-
tance migration of the rock lobster Palinurus gilchristi off
South Africa, with implications for juvenile recruitment. Mar.
Ecol. Prog. Ser. 232: 225–238.

HERRNKIND, W. 1969 — Queuing behaviour of spiny lobsters.
Science 164: 1425–1427.

HERRNKIND, W. F. 1980 — Spiny lobsters: patterns of movement.
In The Biology and Management of Lobsters. 1. Physiology
and Behavior. Cobb, J. S. and B. F. Phillips (Eds). New York;
Academic Press: 349–407.

KELLY, S. 1999 — Marine reserves and the spiny lobster. Ph.D.
thesis, University of Auckland, New Zealand: 145 pp.

MAYFIELD, S. and G. M. BRANCH 2000 — Interrelations among
rock lobsters, sea urchins, and juvenile abalone: implications
for community management. Can. J. Fish. aquat. Sci. 57:
2175–2185.

MOORE, R. and J. W. MacFARLANE 1984 — Migration of the
ornate rock lobster (Panulirus ornatus (Fabricus)), in Papua
New Guinea. Aust. J. mar. Freshwat. Res. 35: 197–212.

POLLOCK, D. E. 1990 — Palaeoceanography and speciation in the
spiny lobster genus Jasus. Bull. mar. Sci. 46(2): 387–405.

POLLOCK, D. E., COCKCROFT, A. C., GROENEVELD, J. C. and
D. S. SCHOEMAN 2000 — The fisheries for Jasus species
in the south-east Atlantic and for Palinurus species of the
south-west Indian Ocean. In Spiny Lobster: Fisheries and
Culture. Phillips, B. F. and J. Kittaka, (Eds). Blackwell;
Oxford: 105–120.

TARR, R. J. Q., WILLIAMS, P. V. G. and A. J. MACKENZIE 1996
— Abalone, sea urchins and rock lobster: a possible eco-
logical shift that may affect traditional fisheries. S. Afr. J.
mar. Sci. 17: 319–323.

390 African Journal of Marine Science 25 2003



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Academiury-ITV
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


