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Summary

An investigation of the reasons for the changes in particularly M. paradoxus
assessment results from the May to the September Reference Case (RC) assessments
shows these to be almost entirely a consequence of the changed formulations for
selectivities, with updating of and further years’ data having little impact. The
probability of a TAC drop of greater than 5% under the current OMP is not high, and in
terms of the September RC is not forecast to occur with more than 5% probability
before the end of the decade.

Building a bridge

Rademeyer and Butterworth (2016a) presented results for an updated RC of the South African hake
resource (from here onwards referred to as the “September RC”). The September RC included taking
account of new/updated data as well as making some modifications to the survey selectivities compared
to the May RC (Rademeyer and Butterworth, 2016b). Spawning biomass trends for M. paradoxus have
changed appreciably between the May and September RC, and this paper attempts to build a bridge
between the two, to understand the reason for these changes.

Initially four runs are compared:

1) Run 1:the May RC;

2) Run 2: New/updated catches, CPUE, survey indices and survey sex-aggregated CAL data with the
new density weighting are included but the sex-disaggregated survey CAL data are kept as for
the May RC;

3) Run 3: As Run 2 but now including updated sex-disaggregated survey CAL data (2015 and 2016
update; and density weighted method to compute the CAL); and

4) Run 4: Run 3 with different survey selectivities (the September RC).
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Results and Discussion

Results for runs 1 to 4 are given in Table 1, with the spawning biomass trajectories plotted in Figure 1.
The survey and commercial selectivities-at-length are compared in Figures 2 and 3 for Run 3 and the
September RC (Run 4).

Comparisons of the results from these four runs make clear that the new/updated data, except to some
extent the updated sex-disaggregated CAL data, have little impact on the differences between the May
and September RC’s. Clearly it is the change in the formulation of the selectivities that is the primary
cause of the differences for M. paradoxus (in particular)..

From Figures 2 and 3, it is clear that the major changes in selectivities for M. paradoxus are:

a. West coast summer survey selectivities;
b. South coast spring and autumn survey selectivities; and
c. West coast offshore trawl selectivities.

Further runs have therefore been carried out to investigate the effect of these selectivity changes on the
M. paradoxus results:

5) Run 5: September RC (Run 4) with West coast summer survey selectivities fixed to those
estimated in Run 3;

6) Run 6: September RC (Run 4) with South coast spring and autumn survey selectivities fixed to
those estimated in Run 3; and

7) Run 7: September RC (Run 4) with West coast offshore trawl selectivities fixed to those
estimated in Run 3.

Results for runs 3 to 7 are given in Table 2, with the spawning biomass trajectories plotted in Figures 4
and 5. These suggest that the change for M. paradoxus results primarily from the changes to West coast
summer survey and offshore trawl selectivities. The change to South coast survey selectivities has little
impact on M. paradoxus but does have the largest impact on M. capensis.

Related matters
1. Run leaving out juvenile information from survey sex-disaggregated CAL data

In Run 8, the juvenile information from the sex-disaggregated CAL data are omitted in the model fitting
procedure. Results are compared to the September RC in Table 3. This is to check a (legitimate) concern
raised by Mike Bergh about the separate normalisation of these data — specifically whether it has any
major impact on results.
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Results are relatively insensitive to this change, which suggests that there need be no concern that this
has comprised results presented previously to any major extent. This aspect will however be corrected
for subsequent computations.

2. TAC projections under OMP-2014

In response to a question asked at an earlier DWG meeting, Figure 6 plots the projected annual TAC
change under OMP-2014 and the corresponding proportion of these annual TAC decreases which are
greater than 5%. These projections are computed for the September RC.

The probability of a TAC drop of greater than 5% is not high, and in terms of this RC is not forecast to
occur with more than 5% probability before the end of the decade.

3. Data tables correction

Data in Table App.A.6 of Rademeyer and Butterworth (2016a) are incorrect; the correct version is
included at the end of the paper for reference.
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Table 1: Estimates of management quantities for runs 1 to 4.

Run1 Run 2 Run 3 Run 4
a.-d. data
All September RC
updated,
May RC . new/updated (changed
survey sex-dis. o
data selectivities)
CAL as May RC
New/updated data included:
a. Catches v v v
b. CPUE v v v
c. Survey indices v v v
d. Surv. sex-aggr. CAL, with density weighting v v v
e. Surv. sex-dis. CAL, with density weighting v v
-InL total -223.0 -206.3 -215.1 -220.5
K* 964 963 1011 604
n
g B*F ey 169 167 176 166
g B 5015 158 152 176 129
S B, /K*F 0.16 0.16 0.17 0.21
= B ,006/B usy 0.93 0.91 1.00 0.78
MSY 116 116 121 117
K* 221 222 228 234
§ B sy 67 66 72 95
fé B 5015 163 158 152 164
O B /K 0.74 0.71 0.67 0.70
= B*? 3016/BF wisy 2.43 2.40 211 1.73
MSY 62 64 63 65
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Table 2: Estimates of management quantities for runs 3 to 7. Runs 5-7 replicate Run 4, but fix the
selectivity for either survey or the commercial fishery for M. paradoxus to that estimated earlier for Run
3.

Run 3 Run 4 Run5 Run 6 Run 7
Fix paradoxus
All Fix paradoxus P ) Fix paradoxus
SC spring and
new/updated September RC WC summer . W(C offshore
autumn
data survey sel. trawl sel.
survey sel.
-InL total -215.1 -221.5 -220.2 -210.2 -220.0
K 1011 604 674 615 803
wy
2 B MSY 176 166 193 168 176
T B0 176 129 168 129 146
i

S B 01/K” 0.17 0.21 0.25 0.21 0.18
S B 06/B" sy 1.00 0.78 0.87 0.77 0.83
MSY 121 117 119 118 117

K 228 234 234 284 232
s B 1ysy 72 95 94 119 94
g B sp1s 152 164 163 196 162
S B jus/K” 0.67 0.70 0.70 0.69 0.70
= B 01e/B% ey 2.11 1.73 1.73 1.65 1.73
MSY 63 65 65 64 65

Table 3: Estimates of management quantities for the September RC and Run 8 which replicates Run 8
except that it omits the juvenile survey CAL data from the model fitting.

Run 4 Run 8
Omit the
juveniles in the

September RC .
sex-dis. survey

CAL data
-InL total -221.5 -238.4
K* 604 601
§ B psy 166 166
—§ B 3015 129 128
S B ,ue/K" 0.21 0.21
= B 016/B” sy 0.78 0.77
MSY 117 117
K* 234 239
E B :i MY 95 97
§ B . 2016 . 164 168
© B me/K 0.70 0.70
= B 3016/B” wsy 1.73 1.73
MSsY 65 65
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Figure 1: Spawning biomass trajectories (in absolute terms, and relative to pre-exploitation level and to Bsy) for the Runs 1-4 (Run 4 being the
September RC). For each species, the second row repeats the first row but with a different range of years.
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Figure 3: Survey selectivities-at-length for Run 3 and Run 4 (September RC). Black curves for sex-combined, blue curves for males, red curves for
females, dashed curves for old gear and full curves for new gear.
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Figure 5: Spawning biomass trajectories (in absolute terms, and relative to pre-exploitation level and Bysy) for run 3 (all new data and selectivity
as for May RC), the September RC (run 4) and the three runs fixing different M. paradoxus selectivities for the September RC to those estimated
in run 3: Run 5 — WC summer survey, Run 6 — SC spring and autumn surveys, and Run 7 - WC offshore trawl. For each species, the second row
repeats the first row but with a different range of years.
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Table App.A.6a — corrected from Rademeyer and Butterworth (2006a): M. paradoxus, sex-aggregated, survey catch-at-length data
(Fairweather, pers. commn).

West coast

survey, M. p

Year 5 7

9 11 13 15

17 19 21 23 25 27 29 3 33 £ 37 39 41 43

185 | 0.000| 0.000
1966 | 0.000 | 0.000

| 0.000] 0.000]

0.000 | 0.001] 0.004 | 0.009

45

47

49

51

| 0013 ] 0.025 | 0.04s [ o.0ss Fo.091 Fo.os7 B0.152 W6.170 B0 126 Fo.oss

0.045 | 0.024 | 0.029] 0.017

1987
19E8
1950
1951
1992
2002
2003
2004

2005
West coast

0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.002

winte:

0.002
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.022

I SUrve'

0.006
0.007
0.004
0.003
0.003
0.005
0.003
0.003

| 0.055
v, M. paradoxus

0.011
0.022
0.034
0.035
0.014
0.025
0.020
0.013
D 0.074

0.037 Po.osr Po.13s Poost Fo.osa Poosy Foozs Poos: Poos
0.049 [F0.096 [0.127 [o.099 F0.077 Fo.103 Bo.107 Bo.122
Fo.081 [ 0.053 | 0.038 | 0.034 F 0.047 Fo.097 Fo.115 Bo.134 o,
Bo.153 Bo.123 Fo.103 Fo.0a3 Fo.0a4 Fo.oss Fo.os7 | o.052 | 0.028

o.060 | 0.032
0.032 | 0.022
Fo.081 [ o.0s0
0.019| 0.017

0.029
0.03%
0.066
0.039

Bo.090

0.050 F0.110 lB.200 F0.158 F0.111 Fo.077 Fo.073 Fo.061
0.053 Fo.o7e Fo.113 Po.1z1 Po.asz Pooiaz Fo.oss | o.ose
L0107 Fp.094 Fo.094 Fo.112 F0.129 Fo.114 Fo.075 | 0.043

1985
1986
1987
1988
1389
1950

0.000
0.000
0.000
0.000
0.000
| 0.000

0.000
0.000
0.000
0.001
0.001
| 0.000

0.000
0.002
0.000
0.004
0.006
| 0.001

0.005
0.004
0001
0.005
0011
| 0.005

0008
0.00%
0.003
0.018
0.012

0.013
0.o2g
o011
J 0.4
0023

0.037
0.028
0.030
[ 0.057

0.033

0.017
0017
0.023
0.026
0.021

0.024
0.010
0.028
0.013
0.011
0.013
0.016
0.014
0.019

0017
0.012
0.019
0.012
0.008
0.013
0.011
0.009
0.015

0.015
0.010
0.015
0.009
0.006
0.011
0.008
0.005
0.012

0.013
0.006
0.006
0.007
0.005
0.008
0.006
0.003

0.010

0.008
0.009
0.006
0.006
0.008
0.004
o.007
0.006
0.002

0.010

0.005
o.007
0.003
0.003
0.004
0.004
0.004
0.006
0.002

0.008

0.004
0.005
0.003
0.003
0.004
0.003
0.003
0.006
0.002

0.006

0.002
0.004
0.002
0.002
0.004
0.002
0.003
0.005
0.001

0.005

53

0.002
0.005
0.002
0.001
0.003
0.002
0.002
0.004
0.001

0.004

55

0.002
0.004
0.001
0.001
0.005
0.001
0.002
0.004
0.001

0.003

57

0.001
0.004
0.001
0.001
0.004
0.001
0.001
0.003
0.001

0.003

59

0.001
0.004
0.001
0.001
0.004
0.001
0.001
0.003
0.001

0.002

61

0.001
0.004
0.001
0.001
0.005
0.001
0.000
0.002
0.001

0.002

63

0.001
0.004
0.000
0.001
0.006
0.001
0.001
0.001
0.001

0.002

65

&7

69

71

73

75

i

9

Bl+

0.000] 0.004 | 0.024 [ 0.062 Fo.105 Fo.125 B0, 145 Bo.130 Bo.105 Fo.07s Fo.os3 B o.os1 | 0.0231 0.013 1 0.010] o.o0al 0.0051 0.003] 0.003] 0.002] 0.002] 0.002] 0.002] 0.002] 0.002] 0.002] o.002]

0.000
0.004
0.000
0.001
0.004
0.000
0.000
0.001
0.001

0.001

0.001
0.001
0.003
0.000
0.001
0.005
0.001
0.000
0.001
0.000

0.001

| 0.001
0.001
0.002
0.000
0.001
0.002
0.000
0.000
0.000
0.000

0.001

I
0.000
0.002
0.000
0.000
0.003
0.000
0.000
0.000
0.000

0.000

0000
0.001
0.000
0000
0.001
0000
0.000
0.000
0000

0.000

0000
0.001
0.000
0000
0.001
0000
0.000
0.000
0000

0.000

0000
0.001
0.000
0000
0.001
0000
0.000
0.000
0000

0.000

0.000
0.000
0.000
0000
0.000
0.000
0.000
0.000
0000

0.000

0.001 | 0.001| 0000l o.000| 0.000] 0.000

0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000

0.026 | 0.040 | 0.045 10.121 6202 B6.147 Fo.100 L 0.076
0.037 | 0.036 | 0.0a7 Fo.oss o.161 Poasa Po.oar Poais
0.045 | 0.056 [l0.103 [0.208 0,203 W0.142 F0.072 [ 0.047
Fo.106 F0.123 Fo.122 Bo.157 Fo.098 Fo.099 Fo.o63 | 0.020
Fo.o7o Fo.oss | o.063 Fo.0a4 Bo.115 Bo.137 Bo.137 Fo.oss

0.061
L0002
0.032
0.015

0.039
| 0.060
0.023
0.012

0.034
0027
0.018
0.010

0.034

0.023

0.025
0.014
0.010
0.005

0.016

0.015
o007
0.008
0.003

0.017

0.011
0.005
0.005
0.002

0.016

0.015

B o.001 o035

| 0.025 Fo.071 B0.124 0137 Bo.09s Bo.oas Fo.107 Wo.102 Bo.os1 | o.045 | 0.022 ] 0.014] 0005 0.003

0.007
0.003
0.004
0.002
0.011
| 0.001

0.006
0.002
0.003
0.002
0.008
| 0.001

0.004
0.002
0.002
0.001
0.004
| 0.001

0.003
0.001
0.001
0.001
0.004
| 0.001

0.003
0,001
0.001
0.002
0.002
| 0.000

0.002
0,001
0.001
0.003
0.002
| 0.000

0.002
0.001
0.001
0.008
0.001
| 0.001

0.001
0,001
0.000
0.012
0.002
| 0.000

0.001
0.001
0.000
0.014
0.002
| 0.000

0.001
0.001
0000
0.010
0.001
| 0.000

0.001
0001
0000
0.010
0.001
| 0.000

0.001
0000
0000
0.007
0,001
| 0.000

0.001
0,000
0000
0.003
0001
| 0.000

0.001
0000
0,000
0.003
0000
| 0.000

0.000
0000
0,000
0.001
0000
| 0.000

0.000
[ Xi]
0,000
0.000
0001
| 0.000

0.000
[N
0,000
0.000
0,000
| 0.000

0.000
0000
0,000
0.000
0,000
| 0.000

0.000
0,000
0.000
0.001
0.000
| 0.000

Sout

h coast sprin

g survey, M. paradoxus

1986
1987
2001
2003
2004

0.000
0.000
0.000
0.000
| 0.000

0.000
0.000
0.000
0.000
| 0.000

0.000
0.000
0.000
0.000
| 0.000

0002
0.000
0.000
0.000
| 0.000

0.020 | 0.067
0.000| 0.000
0.000| 0.000
0.000 | 0.002
I 0.000] 0.000

| o.039 | o.0sa
0.000| 0.002
0.000| 0.000
0.002 | 0.000
| 0.000] 0.000

I 0.045 B0.137 0,239 B 0.095 | 0.032 | 0.062 B 0.074 | 0.051 ) 0.036 ) 0.022] 0.010] 0.007
0.000| 0.000| o.000 Fo.osa B0i2z0 B62s7 Bo.134 Fo.osa | o.oza | 0.017 | 0.029 | 0.0z
0.000| 0.000] 0.002 | 0.016 Fo.055 Fo.110 B0.173 W0.187 W0.162 Wo.102 Fo.061 Fo.0s7
0.001 | 0.000] 0.002 Fo.05s Bbi27s BB310 Ko 110 Bo.165 F o.047 1 0.0201 0.001 0.002
| 0.000] 0.001] 0.003 ] 0.030 F0.055 Fo.098 [0.137 W0.154 Wo.134 Fo.060 | 0.024 | 0.011

Sout

h coast autumn survey, M. paradoxus

0.002
0.027
0.034
0.002
| 0.007

0.002
0.025
0.018
0.004
| 0.005

0002
0.005
0.018
0.000
I o011

0.002
0.006
0.004
0.001
oo

0,001
0.008
0.002
0.000
oo

0,001
0.004
0.000
0.000
§o.044

0.000
0.004
0.000
0.000
F o.048

0.000
0.004
0.000
0.000
I o.045

0.000
0.003
0.000
0.000
oo

0.000
0.001
0.000
0.000
I o020

0.000
0000
0.000
0,000
| 0.012

0000
[N
0.000
0,000
I 0.006

0,000
0000
0.000
0,000
| 0.003

0000
0,000
0.000
0000
| 0.003

0000
0,000
0.000
0000
| 0.004

[ Xi]
0,000
0.000
0,000
| 0.002

[N
0,000
0.000
0,000
| 0.001

0000
0,000
0.000
0,000
| 0.000

0,000
0.000
0.000
0.000
| 0.000

1988
1992
1999
2003

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.001
0.001

0.000] 0.000
0.000 [ 0.038
o.001 | 0.00
0.000 | 0.000

0.002 | 0.006
0.02| 0.000
o.001 | 0.007
0.000 | 0.000

0012 0.022] 0.010] 0.012 | 0.029 Bo.129 B0.160 B0.164 B0.121 Bo.107 R o.067 | 0.042
0.000 | 0.013] 0.013 | 0.032 B0.122 Fo.084 W0.202 0206 W0.178 Fo.os2 | 0.013 [ 0.012
0.038 [F0.141 306 0,199 Fo.083 Fo.070 [ 0.040 § 0.037 | 0.013 1 v.o12] 0003 ] 0.004
0.000 | 0.001 | 0.028 Bo.139 B0.214 W18 Wo.153 Bo.112 Fo.07s F o036 | o021 ) 0.013

| 0.001
0.013
0.004
0.006

0.026
0.000
0.001
0.004

0.018
0.000
0.007
0.003

0.009
0.000
0.002
0.001

0.006
0.000
0.010
0.002

0.007
0.000
0.002
0.002

0.004
0.000
0.004
0.002

0.002
0.000
0.002
0.000

0.002
0.000
0.001
0.001

0.002
0.000
0.001
0.001

0.001
0.000
0.001
0.000

0.000
0.000
0.001
0.000

0.001
0.000
0001
0.000

0.000
0.000
0.001
0.000

0.000
0.000
0.0
0.000

0.000
0.000
0000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
.00
0.000

0.000
0.000
0.001

0.000

2004 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.001F 0.022 Fo.105 WB.222 WB.237 W0.149 Fo.0%0 F 0.039 | 0.019 ] 0.012] 0.010] 0.010] 0.007] c.o10] 0012 0.o15] 0.o14] .01 ] 0.007] 0.004] 0.002| 0.001] 0.001] 0.000] 0.001] 0.000] 0.000] 0.000] 0.000
o055 Fo.oss 0029 ] 0019 0,019 0.015] 0.010] 0.005] 0.004| 0.002| 0.003 | 0.001 | 0.001 | 0.001 ] 0.001] 0.000] 0001 0.001] 0.000

2005 ] 0.000] 0.000] 0.000] v.000| 0.000] 0.000] 0.000| v.000] v.000] 001 v.00s] n.01s [ o.0ze
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Table App.A.6b — corrected from Rademeyer and Butterworth (2006a): M. capensis, sex-aggregated, survey catch-at-length data (Fairweather,
pers. commn).

West coast survey, M. cap
Year 5 ! 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 &7 69 71 [E] 75 1 9 B+
1985] 0.000] 0.000] 0.000] 0.000] 0.000] 0.001 ] 0.029 Ho.262 M0i266 B 0.127 | 0.036] 0.0121 0.008] 0.006 1 0.004] 0.0041 0.004] 0.003] 0.0031 0.003] 0.0021 0.001] 0.001] 0.0011 0.001] 0.0011 0.001] 0.0011 0.000] 0.000] 0.001] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000-

1986 | 0,000 | 0.000| 0.000] 0.000] 0.001 | 0.005 | o.000 0193 WB.270 B0.165 F 0.073 | 0.040 | 0.031 | 0.026 ] o.0za ] 0021 0.018] o.o18] o016 0.012 | 0.008 | 0.006] 0.005] 0.004 ] 0.004] 0.003] 0.004] 0.003| 0.002| 0.001] 0,001 | 0.001 | 0ot | oot | o001 | ooo| o.o00] 0.00] o.ooo
1987 | 0.000] 0.000] 0.000] 0.002] 0.001] 0001 0.002 | 0.02a Fo.os o2 Fo.osy | o.oso | o.ose B o.071 Bo.oss Bo.oso Bo.oss B o.oss | o.0e0] 0.022] 0.013] 0.009] 0.007] 0.007] o.0os] 0.0o7] o.0o6] o.006] o.006| o.00s| c.003| cooa| o002 o002 o001 o001 cocel o001l o.00m
1988 | 0.000] 0.000] 0.000| 0.002| 0.001| 0.004 | 0.033 Wo.128 W0.195 B o.072 | 0.038 | 0.047 | 0.037 | 0,031 | 0.031 | 0.036 ) 0.042 | 0.047 | 0.0a7 f 0.029 | 0.025 ) 0.028 | 0,024 ) 0.025 ] 0.021 ] 0.011] 0.011] 0.006| 0.004] 0.003] 0002 | 0.002] 0002 | o002 | o001 0.001] oo o.ooo] o001
1990[ 0,000 0.000] 0.001] 0.001 | 0.062 Fo.166 Fo.129 B0.281 0,222 | 0.064 | 0.025 ] 0.013] 0.008] 0.004 | 0.004 ] 0.004] 0.003] 0.003] 0.002] 0.002] 0.002] 0.001] 0.000] 0.000[ 0.000] 0.000] 0.000] 0.000] 0.000[ 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] D000 0000 0.000] 0.0000
1991 | 0.000| 0.001] 0.001] 0.001] 0.006 | 0.034 Fo.071 Fo.102 Fo.09z2 Fo.110 Bo.200 Fo.a27 F o.os4 1 0.025 ] 0.018] 0.017] 0.016 ] 0.012] 0.012] o.009 ] o.00e] o.0oel o.ooel o009 c.0os | o009 | cooel 006l eoos| ooz | cooz| coo1] coe1] ooz o001 o001 o001 .00l 0.001
1992 | 0.000 | 0.000| 0002 | 0.016 | 0.0a6 | 0039 | 0034 | 0.036 | o.03s Fo.ors Bo.77 Bo.so Bo.azz Fooss | o.ose ) ooref oois ] oois | oozl ooz oo | oooef o007 o005 0.0os| ooos] o004 0004 | oooz| ooos| oooz| oo | coot| cool ool ooool cooel cooel o.ooe
200z o.000 | 0.035 M0.372 o202 Bo.142 Fo.107 | 0.033] 0.011] o.00s| 0.003] 0.00s] o.010] 0.012] 0.010] 0.007] 0.00s] 0.00z] 0.003] c.00s] o.oos] oozl oozl oozl oozl oozl voos| ooos| ooos| ooos| o.ooz| ooor] o.oo1] o.oool o000 0000 0.000] 0.000] 0.000] 0.000
2003 | 0.000[ 0.001| 0.003 | 0.023 | 0.052 F0.096 F0.092 F0.196 J0.226 [ 0.091 | 0.051 | 0.041 | 0.021] 0.013] 0.008] 0.008| 0.005] 0.005] 0.005| 0.006] 0.006] 0.006] 0.005] 0.006] 0.006] 0.006] 0.006| 0.005] 0.003] 0.002| 0.001] 0.001] n.000] 0.001] 0.000| 0.000] 0.000] 0.000] 0.000
2004 | 0.002| o.001| oo11 ] o.0as Foozs Poaza Foos | oors | oosz | o.oss | o.osa | ooz | o.oso ] 0033 o.022] 0.013] o.00a] 0.00s] 0.00s | 0004 0.004 ] 0.00s| o007 ] ooos| oo oow| oowo] cow| ooz coos| oooe| coos| ooos| oooa| oooz| oo | ooo1| ool o.ooo
2005 | 0.000] 0.000] 0.008| 0.008] 0.011] 0.038 Fo.098 Fo.134 J0.236 0234 F 0.099 | 0.036 ] 0.016] 0.008] 0.005] 0.002] 0.002] 0.002] 0.002] 0.001] 0.001] 0.001] 0.001] 0.001] 0.001] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000
West coast winter survey, M. capensi:
1985 | 0.000] 0.000] 0.001] 0.010] 0.021] 0.022 | 0.0w9 | 0.032 | 0.028 F0.135 BBazs Bo.202 L 0.073 ] 0.034] 0.018] 0.012] 0.007] 0.005] 0.004] 0.004 ] 0.003] 0.003] 0.002] 0.002] o.001] o.om | 0.000] o.001 | 0.00o| 0.001] 0.001] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] o.000 | o000
1986 | 0.000| 0.000] 0.001] 0.006] 0.010] 0.010] 0.013 ] 0.025 | 0.040 Fo.093 Fo.122 Fo.142 Bo.162 Bo.136 Bo.10z | o.0s1 | 0.016] 0.008 | 0.009 | 0.009 | 0.007 | 0.008 | 0.007 | 0.006| 0.004| 0.002| 0.002| 0.002| 0.002| 0.002| 0.003| 0001 | 0001 | p.001] p.000] p.000] o.00o| o.o0o] o.00o
1987 | 0.000] 0.000] 0.000] 0.005) 0.012 | 0.006 | 0.003 ) 0.008 | 0.027 | 0.030 ) 0.041 | 0.050 Bo.104 Wo.150 Wo.116 Bo.07s | 0.042 | 0.040 § 0.045 F 0.052 [ 0.056 | 0.046 | 0.031 ) 0.019 ] 0.009 | 0.006] 0.006] 0.004 | 0.003] 0.003] 0.003 | 0.001] 0.002 ] 0.002 | 0.001] 0.000] 0.000] 0.000] o.000
1988 | 0.000| 0.002 | o.o1e | o.o7z BBaso Po.asz | ooa1 | 0.oas | ooss | o023 ] oois) o024 | oose | 0.03a | 0.0sz2 ] o023 0.017] 0014 | o.o10] 0.oo7| o.00s] o.006] o.006] 0.004] 0.00s] 0.oos| o.o06] 0.oos| o003 oooz| oooz| coo| ooot| coco| oooo| ool oooo| oo o.ooo
1989 | 0.000] 0.000] 0002 | 0012 0025 | oz | o011 | o.os7 W13 B0i23s Wo.179 B o.ovz | o040 0.022 | 0.011] 0.007] 0.008 ] 0.009 | 0.015 ] 0.012 ] 0014 ] 0.o1a] 0,012 0.008] 0.008| 0.008] 0.007] 0.00a] 0005 0.003] 0002 | 0.001] 0001 ] 0001 | o000 p.oo0| o000 | o.o0o] o.000
1990 | 0.000] 0.000] 0.000] 0.000] 0.002 | 0.007 | 0.015 Wo.124 Wi29s MB297 Wo.1s8 | 0.044 | 0.013] 0,009 | 0.00s | 0.00s] 0.003 ] 0.003 ] o.ooz] o002 o.00z2] oooz| o.002] o001 o001 ] o001 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0000 o.000 | o000 o.000
South coast spring survey, M. coy i

1986 | 0.000| 0.001] 0.001] 0.009 [ 0.073 Fo.s4 Foa27 | o036 0.015 ] 0009 | o010 0019 o028 0.0341 00321 0.033 ) 0.034 ) 0.032) 0.026 ) 0.025 ) 0.020) o.020) 0023 | 0025 ) 0.027] ozel 0024| 023 | eonsl eoa7| eoa3l eonal eonz| eonal eotel ooos| o003 o.002] 0.0
1987 | 0,000 | 0.000| 0.004 | 0.034 Fo.os | o.oss | 0030 | o026 | 0025 | 0.021 | o020 0.022 | 0.034 | o040 | o.039 | 0.036 F 0.040 F 0.053 F 0.0s0F 0.042 | 0.034 | o032 0.033) 0031 | o030 | cozef coz4] o.021] oos| eosl aotz] o3| eoto] .007| o.oos] o.0os| o003 o.o03] o.002
2001 | 0000 0000 0.025 Fo.102 Fooss | 0.03a] o.o11] oocs| ooce| oooe| 0017 o036l 0.049 | 0.048 ) 0.04a | 0.047 F 0.057 F 0.053 1 0.045 ) 0.036 ) 0.043F 0.041 ] 0.03s | 003z | vozel 0023 ] 0014 ] o11] o012 ooe| coto] 0.007] o006 o004 0002 0002 0001 o001l c.0m
2002 | 0.000| 0.001| o.007 | 0.031 Foozs Foaie Foa1 [ ooss | oosof 0.032 | 0.o2s | o.oze | 003z | ooz | uuzeluunlumaluouloo:slooall 0.027| 0.026 | 0.027] 0.028 0.02a] o019 | 0.o14f co12| ooto] o.ooe| o.006] 0.006] 0.003| ooo3| o.o02| 000 | o001 o.oo1] o000

South coast autumn survey, M. ¢

1988] 0.001] 0.004] 0.005] 0.013] 0.03e | 0.052 F 0.040 | 0.050 F 0.040 [ 0.057 1 0.02 | 0.042F 0.051F 0.061 F o065 | 0.055 | 0,040 ] 0.031 | 0.029] 0.031 T 00311 0.029 1 0.026] 0:026 1 00211 0.0201 0.017 [ 0.014 | o011 | o.00e| 0.009 [ 0.005 | 0.004 [ 0.003] .00z 0.001] 001 ] a.001] 0001
1992 0.000| 0.000] 0,002 0011 0.036 Fo.os7 Fo.oss | 0.0s1 | 0.0a3 ] 0.032 | 0.0z | 0.031 | 0.034 | o.048 F o057 § o.oss Fo.oso ko032 | o027 F o029 F o039 o044 | oo | o032 o026l 0.022] 0.o7] 0.013] o.ooe| 0.008] 0.00s] nooe| o.00a] 0.o0z| noozl oo ] coor] oo | o.ooe
2003 | 0.001 0.002 o.002] o012 0.024) 0.033 [ 0.054 [ 0.054 ) o042 0.037 ) 0.033) 0.034) 0.035) 0.044 ) 0.043 ) 0.042 ) 0.043 ) 0.023) 0.027) 0.0z0) .025F o.029f 0.023f o.0z0f 0031 032 ] o028 ) o.026) o.026 ) 0.022] o.020] 0.016] 0.013] 0.008] 0.005] 0.004] 0.003] 0.003] 0.002
2004 nml om:l mm[ ootof 0019 0039 f 0.051F 0.054 [ 0.054 [ 0.056 | 0.046 [ 0.040 ] 0,037 [ 0.043F 0.051 F 0.063 F 0.056F 0.039F 0,035 0.035 ] 0.037 ] oonl oonl oozrl oozsl oml nmsl omsl oonl oon[ 0.009| 0.006] 0.005] 0.003] 0.004] -mnl -mnl moml 0.001
029 | 0.029 | 0.026 | 0.027 [ 0001 0.0
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