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Collaborative research objectives at SBCI 

1) Assess changes to lobster populations inside reserves 

2) Develop harvest rate assessment 
          (interpret in context of SPR/YPR for CA spiny lobster)  
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General conclusions 
1) Assess changes to lobster populations inside reserves 

2) Develop harvest rate assessment 
          (interpret in context of SPR/YPR for CA spiny lobster)  

 a) Legal lobster density and trap yield ≈ 4-5x higher in reserves  

b) Populations in reserves have higher proportion of individuals 
         in large size classes 
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General conclusions 
1) Assess changes to lobster populations inside reserves 

2) Develop harvest rate assessment 
      a) harvest rate ≈ 0.33 at SBCI 
           (interpret in context of SPR/YPR for CA spiny lobster)  

 a) lobster density and trap yield ≈ 4-5x higher in reserves  

b) Populations in reserves have higher proportion of individuals 
         in large size classes 
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How does knowledge of harvest rate (u)… 
 
          (…or fishing mortality rate (F)… ) 
 
…inform us about resource status or fishery sustainability? 

Use models to explore how different harvest levels impact: 

  1) Reproduction of the population (SPR) 

  2) Yield to the fishery (YPR) 
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Understanding SPR and YPR models… 
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Northern SBCI: 
 ≈ 20% MPA 
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General conclusions 
1) Assess changes to lobster populations inside reserves 

2) Develop harvest rate assessment 
      a) harvest rate ≈ 0.33 at SBCI 

 a) lobster density and trap yield ≈ 4-5x higher in reserves  

b) Populations in reserves have higher proportion of individuals 
         in large size classes 

 3) interpret in context of SPR/YPR for CA spiny lobster  

 a) SPR provides biological reference point (directly related to  
      reproductive status of stock) 

b) SPR provides basis for including MPAs in assessment 



Size 

. 

. 

Age (yrs)  
1 
 

2 
. 
. 
5 
 

6 
 

7 
 

8 
 

9 
 

10 
. 
. 

oldest 
(25) 

# lobsters  
100 

 
83 

(83) 
. 

47 
(47) 
39 

(39) 
33 

(33) 
27 

(18) 
23 

(10) 
19 
(5) 
. 
1 

(.0001) 

fecundity 
0 
 

0 
. 
. 
0 
 

100,000 
 

200,000 
 

300,000 
 

400,000 
 

500,000 
. 
. 

1,000,000 

Total eggs 
0 
 

0 
. 
. 
0 
 

1,170,000 
(1,170,000) 
5,280,000 

(5,280,000) 
7,290,000 

(4,860,000) 
9,200,000 

(4,000,000) 
9,500,000 

(2,500,000) 
. 

1,000,000 
(100) 

% mature 
0 
 

0 
. 
. 
0 
 

30% 
 

80% 
 

90% 
 

100% 
 

100% 
. 
. 

100% 

# eggsunfished=   33,440,000  
Harvest rate = 0 (no harvest) 
Harvest rate = .33 (33% annual) 

# eggsfished=   17,810,100  
 

Catch (weight) 
0 

(0) 
0 
. 
. 
0 

(0) 
0 

(0) 
0 

(0) 
0 

(# caught x weight) 
0 

(#caught x weight) 
0 

(#caught x weight) 
. 
0 

(#caught xweight) 

Fo
r 

g
en

er
a

l d
em

o
n

st
ra

ti
o

n
 p

u
rp

o
se

s 
o

n
ly

 –
 e

xa
ct

 v
a

lu
es

 N
O

T 
a

p
p

lic
a

b
le

 t
o

 P
. i

n
te

rr
u

p
tu

s 

= Total weight of  
catch (per recruit) 

Size 
(weight) 

YPR 

*FOR 
DEMONSTRATION 
PURPOSES: 
EXACT 
VALUES HERE 
ARE NOT 
BIOLOGICALLY 
ACCURATE FOR 
CA SPINY 
LOBSTER –  
ACTUAL SPR 
ESTIMATES 
APPEAR 
IN FOLLOWING 
SLIDES!! 



Size 

. 

. 

Age (yrs)  
1 
 

2 
. 
. 
5 
 

6 
 

7 
 

8 
 

9 
 

10 
. 
. 

oldest 
(25) 

# lobsters  
100 

 
83 

(83) 
. 

47 
(47) 
39 

(39) 
33 

(33) 
27 

(18) 
23 

(10) 
19 
(5) 
. 
1 

(.0001) 

fecundity 
0 
 

0 
. 
. 
0 
 

100,000 
 

200,000 
 

300,000 
 

400,000 
 

500,000 
. 
. 

1,000,000 

Total eggs 
0 
 

0 
. 
. 
0 
 

1,170,000 
(1,170,000) 
5,280,000 

(5,280,000) 
7,290,000 

(4,860,000) 
9,200,000 

(4,000,000) 
9,500,000 

(2,500,000) 
. 

1,000,000 
(100) 

% mature 
0 
 

0 
. 
. 
0 
 

30% 
 

80% 
 

90% 
 

100% 
 

100% 
. 
. 

100% 

Harvest rate = 0 (no harvest) 
Harvest rate = .33 (33% annual) 

Catch 
0 

(0) 
0 
. 
. 
0 

(0) 
0 

(0) 
0 

(0) 
0 

(#caught x weight) 
0 

(#caught x weight) 
0 

(#caught x weight) 
. 
0 

(#caught x weight) 

Fo
r 

g
en

er
a

l d
em

o
n

st
ra

ti
o

n
 p

u
rp

o
se

s 
o

n
ly

 –
 e

xa
ct

 v
a

lu
es

 N
O

T 
a

p
p

lic
a

b
le

 t
o

 P
. i

n
te

rr
u

p
tu

s 

= Total weight of  
catch (per recruit) 

YPR 



2) Harvest assessment 



2) Harvest assessment 









2) Harvest assessment 

Don’t forget about  the economics… 



General conclusions 
1) Assess changes to lobster populations inside reserves 

2) Develop harvest rate assessment 
      a) harvest rate ≈ 0.33 at SBCI; >0.6 on SB mainland 

 a) lobster density and trap yield ≈ 4-5x higher in reserves  

b) Populations in reserves have higher proportion of individuals 
         in large size classes 

 3) interpret in context of SPR/YPR for CA spiny lobster  

 a) SPR provides biological reference point (directly related to  
      reproductive status of stock) 

b) SPR provides basis for including MPAs in assessment 

c) Apparent YPR/SPR “sweet spot” at u ≈ 0.33-0.50 



a) Minimum size limit 

b) Upper size limit (‘slot limit’) 

…we can use SPR / YPR to evaluate… 

What about…? 

- Growth overfishing 

- Recruitment overfishing 

- Recruitment overfishing 



L∞ = 153, K = 0.1195, t0 = -0.21, Longevity = 50 yrs;  
MLS = 82.5mm, Upper Size Limit = NONE 
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MLS = 82.5mm, Upper Size Limit = NONE; 
MPA = 20% (with F inside = 20% of F outside: i.e., spillover) 



L∞ = 153, K = 0.1195, t0 = -0.21, Longevity = 50 yrs;  
MLS = 82.5mm, Upper Size Limit = NONE; 

Let’s explore an upper limit… 
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L∞ = 153, K = 0.1195, t0 = -0.21, Longevity = 50 yrs;  
MLS = 82.5mm, Upper Size Limit = NONE;  
%MPA = 20%, (F in MPA = .2 of F outside: this is effect of ‘spillover’) 



a) Minimum size limit 

b) Upper size limit (‘slot limit’) 

Conclusions 

The perspectives of Shoreline Resource Consultants, based upon:  
- SPR/YPR analyses with… 
- best available data as of September 2012. 
(This should be repeated by the MSE team (and others!!) using  
updated data from CFR in San Diego and beyond…) 

- Adequate (‘big enough’) to avoid growth overfishing 

- Adequate (‘big enough’) to maintain SPR near limits used in other  
  spiny lobster fisheries (≈10-20), except at high harvest rates where 
  YPR is asymptotic (can’t increase with more effort or F).  (MPAs 
  and new size at maturity data may increase confidence in SPR?) 

- Increases SPR only at low-to-moderate harvest rates  
   (where SPR buffering is likely unnecessary) 

- SPR not only reason consider slot limit 



2) Harvest assessment 
Moving forward… 










