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No catch

No directed sardine catch (F=0)
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e Sardine: west coast total biomass in 2007
 Anchovy: 0.25 x total biomass in 1996
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Implicit Spatial Structuring of
Catches Given Single Area TAC

Proportion of catch west of Cape Agulhas
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In addition:

median directed total sardine catches F=0.1 = OMP-14; the
upper and lower Pls lower under OMP-14

the median (and range of) directed west coast catches
decreases with decreasing fixed proportion of TAC west

the median west coast catches are similar between the single
area and fixed 100:0 two area MPs, but this is dependent on ‘p

’

the median west coast catches under variable two area MP >
two area 40:0 (MoveR) or 60:0 (0.5MoveR)

upper 95%ile of the west coast catch under the variable two
area TAC > two area 60:0 MP



In addition:

AAV in total catches is similar over all cases, except 100:0
AAV in west coast catches higher under variable two area MP

Under OMP-14, the AAV in total and west coast catches
decreases from a single stock OM to a two component OM,
and decreases further ‘p’ increases; the AAV in west coast
catches highest for two component OM managed under
variable 2-area TAC

95%PI of AAV under OMP-14 > F=0.1 or F=0.15 given the OMP
allows for greater than 20% inter-annual decreases at upper
and lower



e Less west to south movement -> more
optimistic results (lower risk, (slightly) higher catches)

e Results similar for p=0.2 and p=0.6, less
optimistic for p=0



Is Spatial Management Necessary?

Total West South Total West South Total West South

F=0 317[179,459] 50[10,119] 152[79,254] 317[179,459] 50[10,119] 152[79,254] 317[179,459] 50[10,119] 152[79,254]

larea 230[38,362] 30[1,90] 115[33,205]  190[12,320] 24[0,80] 95[9,180] 239[79,384] 32[4,90] 121[50,215]

2area 243[69,376] 39[5,107 ] e 0914201 0 ) O3 3 e 3 G0 e S S ldloZ 0] 2511104,394] 40[7,103] 114[53,202]

100% 222[32,359] 26[0,86] 116[31,208]  170[26,311] 13[0,66] 96[26,182] 234[66,380] 29[2,87]  122[49,215

80% 230[32,366] 3U[0, ; 33[3,95] 117[50,207]

60% 238[43,374] 35[1,100] 107[32,196]  200[15,330] 28[0,91] 86[13,169] 247[88,394] 37[5,102] 112[49,201]

40% 245[70,381] 39[4,108] 102[35,192]  211[20,337] 35[0,100] 78[11,164]  253[103,396] 41[7,109] 106[45,198]

2 component OM, p=0.2, MoveR

Risk to sardine resource higher than deemed acceptable during OMP-14 development
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If So, How?

i) Single area with caveats
ii) Two area, varying
iii) Two area, fixed

Sufficient info in the survey data to adequately
inform inter-annual changes in TAC proportions



F=0.15 OMP-14

F=0.1

General Patterns in Results

=0

F

\ eI =) =
308 g ||_ %08
ko0t ) _] oot
® |~ £ e [—— i
== == : & caser By —_] aser
T B e e B =1 I = e
. =23888 08! Y
I " ~ ||— MK%00T
1 easer 3 ||_ T
' ozzzzz2: & =] @ —// 4 &
! e SR EN =1 == =
1 v o o O O O " el 1 | .
| C m m 00 O < | s easez S 4|~-||_ 1 Sy
I o ~— ~— ~— easer & ] aser
L 2 = SinhT i o~ .
. ESgPYQ 2] & “ I
7! g 5 sicicEa e — L
eaue; |— eale;
i S| Mm NN ot ® |/ E—
1 o P ] oy
L5 2 | N : o el |
s | e [ K o T [
. §3 " o _ ol .-
[ | b | = [T s =
.. O o) I msko0T i : I 1 0 | meoor
= i o I & | | e
0 Q ® caser I I ¢ aier

1 m m m " = )
1% -
o 82 | e L2 =
" ..alvw > @© ! e 5 e
-9 @ " ol - .
=~ ! AOA‘v e [N 2 | : ponid
= e =
P NET *% [ == : : =
" M = | ‘ cauer L — eaier
1 Q i <& 0y W = | .
e 2 SR N - (R e e B _ e
'S 8 > ® =& _ =
eaue; S ] alt
'S £ MR o
! = ] nsiop M _ oy
1 O3 " =N | : =
s — A 4 Sl B R . I
. ®© % 1 P T L o
1 Q ! e n, 1 |n
— ] %0y 1- n T 1, %0t
1 — (¢ %09 © I ; 11 M09
() ! no508 & o I w08
oL " & 7] b o
1 1 ease) ease

l_
Iy
i

-

p=00

X
RN NPV S A N
$3is
@
@
§8dd

(@) . Tl s .
3oy m 0y
c oo g 0o
ios s won
- — M%00T. 2 M%00T
easer @ eaiez
ot ey
- I L.
— S oy % —_—— wiow
%09 3 _— %09
(qv] wa | 2 = s
s |
L ) o [ 2 | o
aser 2 _ ez
<& eaer iy | et
z
oy g ] wan
oo g — s
M9%08 2 %08
L /| |— &

e ’ M%00T & ] M%00T
2sez ® —_— |_ aie7
easel o a —_— |_ asey

— g
koY g D E—— w0y
M9%09 W —_— |— M09
w08 - 1 ko
2 woor [ 2 1 wicor
ease; =1 D — ie;

3

L

T
(@)

A
~
~

E
N d

£
0.2

60

s
H
p=00

@
4

LR
P00 W00 apteny VNG %%
L
|
@
g%éé

2area 40
400000
ddd
3id

::Im

20

O < N O o0 W < N O
N = =

O O O o o o o o o
0o N OV N < on N

Zharonzo

2/yaron 00 b ;

90

< Y,

o

s - g |
(o]
—

100
90

90UQ 1sea7 3V (Ysa4yl>g)d oney (3000,) 48 3S9M WINWIUIA

p=0.0 & MoveR/2 p=0.6 & MoveR/2
Pp=0.2 & MoveR/2

=06

=00

p=0.6 & MoveR/2 ~Single Stock

p=0.0 & MoveR/2
p=0.2 & MoveR/2

p=06

p=0.0

p=0.6 & MoveR/2 Single Stock

=00 p=02 p=06  P=0.0& MoveR/2
p=0.2 & MoveR/2

Single Stock



West coast AAV

If So, How?

i) Single area with caveats

ii) Two area, varyin in current form
iii) Two area, fixed

Note AAV is change in TAC not just decrease




If So, How
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If So, How?

i) Single area with caveats

ii) Two area, varying

iii) Two area, fixed ? may require sacrifice in
total catches

RiskS (F with 20% constraint) Median total catch Median west catch
(‘000t) (‘000t)

40:60 40:60

40:60

p=0 o043 20 70 30

(F=0.10)

p=02 034 0% 83 33

(F=0.10)

p=06 031 30 85 34

(F=0.10)



If So, How?

i) Single area with caveats

ii) Two area, varying

iii) Two area, fixed ? may require sacrifice in
total catches

RiskS (F with 20% constraint) Median total catch Median west catch
(‘000t) (‘000t)

40:60 40:60

80:20

60:40

40:60

0.50 0.49-0.51  0.49-0.51

p=0 043 70 30
(F=0.10) (F=0.06-0.07) (F=0.04-0.05)

0=02 034 0.42 0.42 0.42 83 33
(F=0.10) (F=0.08) (F=0.06)

0=06 031 0.36 0.36 0.35-0.37 85 34

(F=0.10) (F=0.07) (F=0.05-0.06)



If So, How?

i) Single area with caveats
ii) Two area, varying

iii) Two area, fixed ’7 may require sacrifice in
total catches  °

RiskS (F with 20% constraint) Median total catch Median west catch
(‘o00t) (‘o00t)
0.43

40:60 60:40 80:20 40:60 60:40 80:20 40:60 60:40 80:20

p=0 050 049051049051 75 49.53 35-42 30 30-31 28-33
(F=0.10) (F=0.06-0.07) (F=0.04-0.05)

p=02 034 % Ui e 83 67 52 33 40 42
(F=0.10) (F=0.08) (F=0.06)

p=06 031 30 036 03037 o5 61 47-52 34 36 38-42

(F=0.10) (F=0.07) (F=0.05-0.06)



If So, How?

i) Single area with caveats

ii) Two area, varying

iii) Two area, fixed ’7 may require sacrifice in
total catches

80:20

60:40

40:60

p=0 0.43 0.48
p=02 0.34 0.40
p=06 0.31 0.35



If So, How?

i) Single area with caveats

ii) Two area, varying

iii) Two area, fixed ’7 may require sacrifice in
total catches

80:20

60:40

40:60

p=0 0.43 0.48 0.514 0.551
p=02 0.34 0.40 0.419 0.443
p=06 0.31 0.35 0.360 0.377



Alternative variable two area TACS with lower west coast aav2):
* 0.6<proportion<0.8 dependent on survey p, ..
* proportion dependent on avg survey p,, ..

e spatial restrictions only applying when avg
B, ..° < threshold

e spatial restrictions only applying when avg catch
Pyest > threshold

west



Alternative single area TACs:

e spatial restrictions applying when avg
B, ...°% < threshold

e spatial restrictions applying when avg
catch p,. > threshold

west



Sardine Risk (Single Stock OM)

95% Probability Interval

Sardine Total Biomass ('000t)

1984 1994 2004 2014 2024 2034
Year



Comparisons between single area
management and various forms of two
area management for directed sardine

TACs off South Africa

Thank you for your attention

.‘. .

MARAM Marine Resource Assessment and Management Group (MARAM)
Department of Mathematics and Applied Mathematics

University of Cape Town
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