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Table 2.2: Records of effort, catch and CPUE in the fishery for P. gilchristi 

Season (4) TAC Number of Recorded catches (3) Effort (2) 
Tail mass active boats Tail mass Whole mass Thousands of 
(tonnes) (tonnes) (tonnes) trap-hauls 

1974 12 372 800 

1975 19 973 2092 

Jan-Jun76 36 551 1185 

76/77 33 712 1531 

77/78 26 667 1434 3461 

78/79 20 461 991 2212 

79/80 18 122 262 644 

80/81 15 176 378 696 

81/82 18 348 748 1529 

82/83 16 407 875 2078 

83/84 17 524 1127 2687 

84/85 450 17 450 968 1090* 

85/86 450 14 450 968 1043* 

86/87 450 15 450 968 690* 

87/88 450 14 450 968 634* 

88/89 452 13 452 972 933* 

89/90 452 14 452 972 817* 

90/91 477 13 477 1026 1084* 

91/92 477 15 477 1026 2889 

92/93 477 12 477 1026 2844 

93/94 477 15 477 1026 3167 

94/95 452 13 452 972 3442 

95/96 427 14 427 918 3217 

96/97 415 12 415 892 3624 

97/98 402 13 402 864 4036 

98/99 402 13 402 864 4206 

* Effort between 1984/85 and 1990/91 does not represent the full effort of the fishery. 

(1) CPUE has been standardised by a GLM. 
(2) Effort is given as the total trap-hauls, irrespective of soaktimes. 
(3) Catches made after 1984/85 are assumed to be equal to the T AC. 

CPUE (1) 
kg tails / trap 

0.78 
0.41 
0.35 
0.25 
0.21 
0.2 

0.17 
0.24 
0.21 
0.19 
0.19 
0.15 
0.15 
0.19 
0.21 
0.19 
0.21 
0.17 
0.16 
0.17 
0.16 
0.13 
0.13 
0.11 
0.09 
0.08 

(4) A split-season which opens on 1 October (November in some years) and continues until 
30 September (30 June or 31 August in some years) was introduced for administrative purposes in 1976. 
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The numbers of active fishing vessels (Table 2.2) declined after the introduction of the 

TAC (from 17 in 1984/85 to 14 in 1985/86), but remained relatively stable (between 11 

and 15 vessels) up to 1999, despite the decline in the TAC experienced in recent years. 

However, the recent introduction of a new fisheries policy (embodied in the Marine 

Li ving Resources Act of 1998), which aims to broaden access to South African 

commercial fisheries, has resulted in fishing rights for P. gilchristi being granted to a 

number of new fishing companies, by reducing the tonnage granted to established 

companies by equivalent quantities. This move has led to an upheaval in the fishery in 

2000, with the possible introduction of additional fishing vessels by new companies, and 

threats pertaining to the withdrawal of operational vessels by established companies. To 

date, the issue remains unresolved, with three new fishing vessels poised to enter the 

fishery. 

2.3.3. Effort, catch and CPUE 

The past decade has seen a substantial increase in fishing effort for P. gilchristi (Table 

2.2); this was achieved without an increase in the number of active fishing vessels, and 

reflects an increase in the quantity of gear used per vessel. The trend towards increasing 

the gear compliment per vessel stems from the removal of a regulation (Act 12 of 1973; 

Stander, 1991), which, up to 1988, limited the number of traps allowed per fishing vessel. 

The removal of this regulation allowed fishing vessels to deploy more traps on the fishing 

grounds than previously. The impact of this increase in fishing effort on the CPUE and 

management of the fishery is addressed in Chapter 9. 

The catch trend for the 1974 - 2000 period (Table 2.2) can be subdivided into three 

distinct periods: 1974 - 1979/80, during which a sharp decline in catches and a near 

collapse of the stock can be attributed to excessive effort by a multitude of fishing 

vessels; 1980/81 - 1983/84, during which a recovery of the stock may be attributed to a 

period of reduced effort; and 1984/85 to the present, a period of relatively stable, though 

declining, catches. Catches in the latter period varied within a few tons of the TAC set for 

the fishery. 
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spines. In P. delagoae the precervical region is devoid of setae and is shiny; only towards the 

posterior region of the carapace are there a few setae clustered around the bases of some of 

the tubercles. 

Several early studies on the length-mass relationships of P. gilchristi and P. delagoae 

suggested that there may also be morphometric differences between these two species (Berry, 

1973; Pollock and Augustyn, 1982; Brinca and Palha de Sousa, 1983). However, these 

studies were all conducted in isolation, and standard sampling methods were not always 

followed. As a result, length-mass relationships ohtained for the two species by different 

researchers are not directly ,comparable. 

Despite the morphological and morphometric differences mentioned above, identification of 

the two species remain difficult. Considering that both species support lucrative commercial 

fisheries, and that these fisheries are located adjacent to each other and are often exploited by 

vessels of the same company, misidentification could result in a lack of control over the 

quantity of each species landed. It is therefore important that alternative characteristics that 

more readily distinguish between P. delagoae and P. gilchn'sti be sought. 

Accurate length-mass relationships are also important in stock assessments where they are 

used to convert commercial catches (mass in tons) to numbers of lobsters captured per length 

category. In the fishery for P. gilchrisli, where the total allowable catch (T AC) is measured in 

tail mass (TM), a whole mass (WM) to TM conversion factor is used in cases where live 

lobster or whole frozen lobster products are sold. Also, fishing companies can utilise 

information on the relationship between TM and WM, relative to species and sex, to 

maximize financial yield per lobster. 

The aims of this chapter are to establish standardised length-mass relationships for P. 

delagoae and P. gilchnsti and to compare these to obtain a further means of distinguishing 

between the two species. The management implications of the length-mass relationships, 

relative to species and sex, are also discussed. 
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Table 3.1 :Regression statistics for the morphometric relationships for male and female P.defagoae and P.gifchristi 

Relationship Regression statistics Size range 

(y = a x b) In a SE of In a b SE of b 7 n F-value p (mm) 

P.de/agoae 
TMM = 0,0061 CL 2.2604 -51,066 0,1391 22,664 0,0300 0,9899 60 5690 0,0001 55 - 185 

TMF = 0,0019 CL 2.5502 -62,520 0,1835 25,502 0,0411 0,9867 54 3857 0,0001 55 - 135 

TM = 0 0052 CL 2,312 M+F , -52,605 0,1476 23,129 0,0324 0,9785 114 5086 0,0001 55 - 185 

WMM = 0,0017 CL 2.7757 -63,766 0,0949 27,757 0,0205 0,9968 60 18318 0,0001 55 - 185 

WMF = 0,0016 CL 2.7951 -64 ,315 0,1548 27,951 0,0346 0,9921 54 6511 0,0001 55 - 135 

WM = 0 0018 CL 2,770 M+F , -63 ,375 0,0834 27,704 0,0183 0,9951 114 22901 0,0001 55 - 185 

TMM = 1,1026 WM 0,8169 +0,0976 0,0543 0,8169 0,0083 0,9940 60 9586 0,0001 55 - 185 

TMF= 0,6808 WM 0.9124 -0 ,3845 0,0561 0,9124 0,0092 0,9947 54 9790 0,0001 55 - 135 

TM =1 0207 WM 0,836 M+F ' +0,0204 0,0573 0,8364 0,0091 0,9870 114 8484 0,0001 55 - 185 

p.gilchrisfi 
TM = 0 0007 CL 2.8316 

M ' -72,793 0,1944 28,316 0,0443 0,9803 84 4086 0,0001 46 - 132 

TMF = 0,0004 CL 2.9935 -78,895 0,3052 29,935 0,0705 0,9725 53 1801 0,0001 53 - 125 

TM =0 0007 CL 2 8460 M+F , -73,074 0,1864 28,460 0,0427 0,9705 137 4439 0,0001 46 - 132 

WM
M 

= 0,0014 CL 2,8564 -65 ,661 0,1622 28 ,564 0,0369 0,9864 84 5967 0,0001 46 - 132 

WMF = 0,0010 CL 2.9445 -69,129 0,2566 29,445 0,0528 0,9797 53 2467 0,0001 53 - 125 

WM = 0 0013 CL 2,870 -66 ,123 0,1404 28 ,701 0,0322 0,9833 137 7956 0,0001 46 - 132 M+F , 
TMM = 0,4604 WM 0,9922 -0 ,7757 0,0436 0,9922 0,0073 0,9956 84 18519 0,0001 46 - 132 

TMF = 0,4201 WM 1,0176 -0,8673 0,0623 10,176 0,0106 0,9944 53 9102 0,0001 53 - 125 

TM = 0 4644 WM 0,994 -0,7671 0,0440 0,9944 0,0074 0,9925 137 17926 0,0001 46 - 132 M+F , 
-All regressions of CL (mm) vs TM (g), CL vs WM (g) and WM vs rM were of the type y = axD. Data were thus 

In transformed so that the linear relationships (In y = In a + b In x) could be used to test regressions for 
significance within the size range (CL, mm) that was measured for each species. 
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Figure 3.1: Relationships between CL and TM (a) and CL and WM (b) of 
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Table 3.3: and P. rwr'nr"?rI documented in studies off 

1973 

1973 

63 52-145 Brinca & de Sousa 1983 

61 52-140 Brinca & de Sousa 1 

49 52-1 Brinca & Palha de 1983 

64 52-1 Brinca & Palha de 1983 

294 Brinca & Palha de Sousa 1983 

271 1973 

122 

80 1982 

63 1982 

143 1982 

78 & 1982 

63 59- 97 Pollock & 1982 

141 59-102 Pollock & 1982 
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Despite using similar methods to mine to determine the length-mass relationships of 

P.gilchn·sti, the CL - TM regressions determined by Pollock and Augustyn (1982) differed 

substantially from mine. For males, Pollock and Augustyn (1982) found that TMM = 0,0045 

CL 2.3940 (Table 3.3) which does not compare well with the present relationship of TMM = 
0,0007 CL 2.8316 (Table 3.1) , and for females their relationship of TMF = 0,0016 CL 2.6577 

(Table 3.3) also differed from the present TMF = 0,0004 CL 2.9935 (Table 3.1). Both studies 

predict similar TM values between 55 - 85 mm CL, but the regressions diverge at the larger 

(>85 mm CL) and smaller «55 mm CL) length classes. As a larger size range was sampled in 

the present study (46 - 132 mm CL) compared to the previous study (53 mm - 102 mm CL) 

the present relationships are likely to be more reliable, especially for small and large lobsters . 

Forest and Postel (1964), based on a photograph of P delagoae, stated that this species could 

clearly be distinguished from P mauritanicus and P charlestoni by the relative lengths of 

carapace and abdomen. Likewise, the present study shows that P. gilchn'sti has a considerably 

heavier TM than Pdelagoae of the same CL (Fig. 3.3). TM makes up 45% of the WM of 

P.gilchn·sti compared to 30,6% - 44,9% of P.delagoae, depending on lobster size. Also, it 

appears that unlike P.gilchristi, in which TM remains a relatively constant proportion of 

WM, in the case of P delagoae the TM proportion decreases as lobster size increases. In 

practice, the heavier TM of P.gilchn·sti implies that a larger yield per lobster is realised by 

catching and tailing Pgilchristi compared to Pdelagoae of the same CL. Packing frozen 

tails of Pde/agoae leads to a larger carapace-discard per unit TM packed than for P.gilchristi. 

Commercial catches of P. gilchristi are controlled in TM units, and the mass of live lobsters 

caught (and packed) is converted to tail mass using a fixed conversion factor. Until recently 

(May, 2000) a conversion factor of 0.465 was used, higher than the value of 0.450 determined 

in this study. The revision of the WM to TM conversion factor from 0.465 to 0.450 will result 

in a slight increase in total landed catches, because companies that pack whole lobster 

products will now be able to convert the whole lobster mass packed to TM (for control 

purposes) according to a slightly more favourable ratio, so gaining 15 kg of lobster per ton of 

whole lobster packed. 
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Figure 4.1 : Diagram of the sampling area along the Kwazulu-Natal coast of South 
Africa, showing the North, Central and South regions. Sampling blocks, obtained 
by stratifying according to depth and latitude, are not to scale. 
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Table 4.1: of and area covered the 

12 92.2 10 12 92.2 
1995 12 92.2 10 77.2 0 0 
1996 12 92.2 11 83.3 5 42.7 
1997 12 92.2 12 92.3 0* 0 

1994 40 340.7 18 158.1 9 60.8 
1995 34 285.3 12 122.8 
1996 40 340.7 39 22 189.7 
1997 40 38 326.3 0* 0 

1994 41 12 229 0 0 
1995 28 413.9 11 191.4 

1996 401.8 11 152.3 
1997 0* 0 

* There was no observers in 1997. 

Commercial 

1994 105 11 450 45 5400 120 

1995 146 17623 120.7 114 13370 117.3 

1996 150 19108 127.4 250 118.7 

1997 154 9 124.9 0 0 0 



Univ
ers

ity
 of

 C
ap

e T
ow

n

4.3: 

1994 
1 
1996 
1997 

4.4: Mean carapace 

1995 

1997 

1994 
1995 
1996 
1997 

1996 
1 

12335 
1 927 
2826 
1 263 

5363 
8684 

11 891 
3018 

2963 
8579 
7213 
1 610 

and 

se Commercial phase 

7.1 82.4 
10.8 39.2 50.0 
6.8 1 30.9 
3.4 4.0 

sex and the of females that were 
taken in each year and 

Mean CL 

76.1 

71.2 
71.9 

101.7 
11 0.1 
105.2 
95.1 

88.1 
85.8 
81.3 
72.1 

51 : 49 
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lobsters of 70 - 105 mm Cl, a conspicuous peak occurred in the 60 - 69 mm Cl interval. 

These patterns were consistent between years (Groeneveld and Cockcroft, 1997). 

There was a consistent decline in the average size of lobsters in two of the three regions over 

the four years of the study (Table 4.4); average size decreased by 4.2 mm and 16.0 mm CL in 

the North and South regions respectively. A decrease of 15.0 mm CL (measured over the last 

three years of the study) was noted in the Central region. 

4.3.3. Generalized linear model analysis 

Catch per unit effort (CPUE) as the dependent variable was fitted to the independent variables 

year, region, sampling phase, month and soak time. The model used was of the form 

In (CPUE + 6) = ex + [3 year +Y region + 9 sampling phase + 1 month + Ie soak-lime + E; 

The independent variables were treated as boolean, taking on a value of either 1 or 0, with the 

constants ex. [3, Y, g, 1 and Ie to be estimated. A constant (6 = 0.05 of the mean CPUE) was 

added to allow for the occurrence of zero CPUE values. The error term, E, was assumed to 

follow a normal distribution. 

The GlM residuals (Fig. 4.3) were normally distributed and there was no obvious indication 

of bimodality or skewness. The model statistics and parameter estimates are listed in Table 

4.5 . The r 2 value indicates that 26.5 % of the variance is explained by the model. Parameter 

estimates that were significantly different from zero (p < 0.05) were [33' [34' Y3' 92 and 15 , Soak 

time was not significantly different from zero and therefore does not contribute substantially 

to the model. Treating soak time as a continuous rather than as a boolean variable made no 

difference to the model. Month was significant with traps set in September catching less than 

in other months. Sampling phase was significant, with traps set during the commercial phase 

catching more than in the experimental phase. 

Standardised CPUE was then calculated by applying the formula 

6 






















































































































































































































































































































































