
Collaborative Monitoring of the Spiny Lobster  
in the Channel Islands Marine Protected Areas 
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Chapter 1: Introduction 
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Figure 2: The Channel Islands National Marine Sanctuary and the 12 state MPAs. The outer 
line surrounding the Channel Islands is the Sanctuary boundary. Source: Channel Islands National 
Marine Sanctuary, 2005. 

A. Location of the Northern Channel Islands 
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Figure 3: Picture of northern Channel Islands from space. Source: (Raquel, 2005).  

�

Figure 4: Side view of northern Channel Islands. This is a side view of the northern Channel 
Islands looking northward toward Santa Barbara, CA. Source: (Raquel, 2005). 
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B. Physical and Biological Characteristics 
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Figure 5: Oceanographic Currents within the Southern California Bight. Source: (CINMS, 
2002). 
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II. Marine Protected Areas 
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A. Channel Islands Marine Protected Areas 
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B. Need for Monitoring and Future Studies in MPAs 
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1. Long-term MPA monitoring in CINMS 
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2. Monitoring the Spiny lobster fishery in CINMS 
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III. Project Objectives 
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IV. Collaborative Research Planning Among Stakeholders 
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)��$�������!���	
������!����	"�	����	�	"��������	�������
�!����	�����"����������!���������
����	��������������$����	"��	��!����(��
����
��� ���
��
��!����
���!�	�����$����	�
� 
� ����
�����$���
�	�:���������!���������	
�	�&���$������("����+'(�1������
�"�
�
����
���
�����
�	�����	��

$����
����!

�*������������
���!�	�����$����$���!�
$����	��
����� 
� ������
�!�
�������$�
2���(�%��	�����������	��	"�������"��
���������
�����
�����	�������������$������
����	���	����
		�	��#��
�����!�
�$	(��

B. Expertise 
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C. Trust 
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V. Pilot Study 
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VI. Historical Baseline Data 
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Chapter 2: Collaboration 

I. Approach to Collaboration 

A. Purpose – why collaborate? 
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B. Collaboration v. Cooperation 
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C. Our Science-Industry Partnership 
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Figure 7: Bren-Lobster Collaborative Structure. Pictorial depiction of the interrelations among 
collaborative parties involved in this project. 
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B. Barriers and steps to overcome them 
�
����
��� ���	����	���	������	���!

������
���
�� 
� ������$���	��#��
����	���
�
��
��!L��
�� ��"���	��
���������
��
�	�����	������������!�	(���������	
����	"�
������� ���
�������
�"�������$�
��� ����!����
���������
�#�
����������
�
����
��� ����	�����(��

6����
�	�	
��������������	������"�	����	�	"�������������!�������
�������
�
��
��!������7����	!��$�
��		���������������1	����	(�B	�����������������	�������
�����	����������	��
�����������$�
��		��
��������
����
���� 
� ������
��
��!(�
����
�����"�	����	�	�	�����J�������������
������������	�������&����	�������("����0'(��

1��	��
�����
��
���
�������H$�����
�	�
���!����	"�	����	�	"������	��������
�
������*����������
���	�		���	�������� ���
�������
�(�%�	�$�
������H����	����
�������
�
���������������1	����	��	����	��		��	��� ���
�$��������	����	���	��������
��������
�
���(��
�������
��$�
����	�
��������	���� ��	��������	
�	���
�!�	��#��
����	(�6����
����$���� �����!�� �������
�	�$	��������$
�������$������	�$	��������!�!������
�	�$	�
����	���*��!�	�&��$����G������"����.'(�%�	���!�� �����
	$����������$��������
����!������$�
��		(������	�	������!����	�������
����
!�J���	��������	���������
	����	�	����������	$��� ������	L������
������� ��������	��#�
����!����
����
����������
�� �
�����	(�1������"��	�������������
�����
�������$��!�
������!�!��!����	���
�����
�
�#�!�������������������	��*��
�	�	������	
����	���
�����������(��

�
�������
�	���������$�
 �������������	�$���	��$	(�8�����$�
�
�
�	��
��
��
�H	���
���
�$
��������	���
��� ��	��	��#��
����	���!����!�		��	���������	�����
&����	�������("����0'(�)��
$���!�����$��	
�����
�������
������
�#	����������!����	�
�����	������"��
���!�
�$	��������
����
�������$��!�
��
�����
����(�������
��!�
�����������
������$	�����
�����������$$��������������	$�����(��

%���)���*�
�	�����
����
��� ��$�
 ��	�����:���
$$
��������
������		����	��
		��	��
�����(�B	����������� ����������������7����	!��$�
��		�������������������
�
�$�
 �������
�	��������������B;������	����������
����!����!��
�$����$������
�
��
��!������
����
��� ���	����	���	������&����	�������("����0'(�%��$$���� 
� ������
������)���*�
�	�����
����
��� �������������$�
!��		����
�������
�	������������	��
$����	(��

�
�	�����	����
���!��������
����
��� ��������	������������	�$�
2�����	�����"�
$������������!(�1��
������
��
�$������������
���������
��
��!�$�
!���"������!���
��
�$��
�X��"����	�������(�%����B;�
���1<��������#���������!��!����	��
����	�$�
2���L�
�
�� ���$�
����	���	����	��#�!�����	���
���
���
�����	���!����	(�B�	�"������
�
����
�������!����
�	�����	"������B;�	�
$�����!������!������	������������!(�1��	�
�$�
����������������B;��������������
�������H���������$�
$
	���$�
2���	��
��
��������
�����������(��

)����	��������	���������
���	����	��
��
��!��������7�	"���	����� ���
�	��#�
����	���
���1<��(��
�� ��"��������������!���#�	����
	����������
�	�����(�%��	�����
$�
��		��
�	��
���
�$������������������������
����
��*�����)������	���Z	�$�
2���(�
%�����
��"�����	���	�������$�����$�
���
�����
�	���
������$�
2���(�&�����$$���H����
����
�	��
��$
�������������	('��



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *��0�*�

%���	���
������
�	�������
������)���*�
�	�����
����
��� �(�)������	���4	�
$�
2���	���!�����$��������
���������
�!�������
��
��!��$��(�%���$�
$
	����7��
�
��
��!�
����	�������	�����"���
��F�����
���$������(�@��������!���$����"�
���
	��$��!�	��	
����������
�$�����������!�
�$�
��)������	���4	�	������	L��
�� ����
�!������
	��$��!������	�!���!�
�$�	��
��$
		���(��

1��������	
�������������
����������
�	�������$$��	�����!�����	�����������	���
	��
���$$��	��	����	��
���	$���	�����!������
�	����
��*	��	
��&�����"�����'(�1����� �	��
��
���$$��	��
�$����$�����������
��
��!�$�
!������	��
��	���������
���������
����
��$���������� ����
���	��!�������	�����(������
����	�������
�	�����	"�������
������
��������
�#����$���
����������!�
�$�����������
�������
�!*������
��
��!������
�������
���$$��	����� ����(�

6�!����
�	�$
	���������
�����
�	�������
���
������!���	��
����
��� ����	�����(�
1�	�����������$����	���	�������:��������
���	��$��!(������������������		�����
�

$���� ����	����������	�������	��������������	��!� �		��	(�%��$$��	�����������
�
�����
����
����
������������	��������
���!�������#����	�������	�
���
��������� �		��	(�������	�	�
����������������
�!��J��
�������� ���
�!����	��������:�������	��������
	����������
��
�	��!������
�����
�!��J��
�4	��	�������$
���	(�&���0'(������	�	��������������
�

 ���
������	���	�������		��	����
�����!������$����	"���������!���!��
 ���!���������
��$���4	��	������(��

?��
�	�$����	�������	
���:������
��
�������	����	���	����������!�����
	���
�	��!�	��	
�(�����	������$�����	����������
���1<����
������$�
2���	�����������������
���������$
����������	���������	����

�(��
��������
���
���:������	�$�����������	�����
��$��
��!�����	��"���	������!
��	"�$
��������	��������	��
�����	����

�"�����$�������
��!��
�����	���	�&������		���'�&���+'(��

%����B;���	
���:���	������������
������!�7����������� 
� �	���$�����
��
�������	��
��� ���������	"���!�����		�
����������������	�������	����������� �	��!�����
	��$��	(�%
�����������$��������
�����	�����������
���������!��������������$���	�����
��	������������ ��
���
�	���(�1����	�����	���������������
���	����
���������	��������!�	�
�
����
���
��$�
��		�!(�1		��	����������
��	�����������$����	�������
��������!������
���
�������	������������!�(�

III. Collaborative Case Studies 
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A. The Red Rock Lobster Fishery of Central Baja California, Mexico1 
1. Overview 
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3. Collaborative Model 
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4. Achievements and Lessons Learned 
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B. PULSE: A Cooperative Partnership for Coastal Ocean Ecosystem 
monitoring in the Gulf of Maine2 

1. Overview 
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2. Collaborative Model 
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3. Achievements and Lessons Learned 
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C. Fisheries Associations and Management in New Zealand3 
1. Overview 
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2. The Fishery/Organization 
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3. Collaborative Model 
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4. Achievements and Lessons Learned 
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D. Government-Industry Cooperatives in the North Pacific4 
1. Overview 
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IV. Discussion and Conclusions 
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Chapter 3: Pilot Study 
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II. Pilot Study Approach 

A. Synopsis 
= ������!����������� ���		�
���7�	��	����
�	�����	���������!������	�����!����:���	���
��
�
�!�������	�����!�
��	$����
�	����$
$����
�����
!��$��	��������� 
�(�@�����	�

�2��� �������"��������������
�	�����
��
��!�������
�#��� ��
$��������������&���.'�
�
���	�������&�$����	��	'�����
��	���&�
���
��	��	'�
���
*��#����������	�� �	(�6�	�� �	�
��������
�������������	��������	��	�������
���	�����	�
�#��		�		������
���	�������������
)��������������(�6�	
���������!��	������
�����
�	�������$$��	������	�������!������������	�
	������
�������������	����������$���	�
��������������1	����4	��7�	�
���
����2� ���������
�������
�	����$
$����
�	(��

%���	��$��!���!��������	!����	���	����$
�������#*����$���������
�����������
���
���
���������
�$��	
��
���� ������������
�	����!�
���������
 ������
 ������(�
��������J���	�����	��	��
����������"����������������
����������	�� �	����������6
	�"�
���������J����������$��1	����	��������
	�����	����$
���
�������$$���#�
����!��
������	�
�
�����!������
	��	�������������(�%��$	�����$��������������	���
���
�	����
���!��
���
	������������
��	��$��!���	!�(�@�����
������	��$��!��
����
�$��
�	�����!�����
�
�	�����	��!�
��*	��	
�"������	�!�	�����������$$�!��:�$������������������:��	�
���
�!��$�����������
���
�����
�	�������$$��	(��

%�������	�
�	�����	�
��*����������
�!*����� ������	"�:��	�
�	"�����"�����	���	�����
�����		��
������$�
��	����������
��
��!�$���(�7�
��	������	�����	�
��������	J��
�	�����
���������������"�	�H����
	"�������$�
���� �����������	��	�����	�� ���	���	�����
���
!��$�������(�@�����
������	���	������������J�!���	���������
�!������	����0*����
�����		�
�� �������&�<8?�'(�%���$�
��	�������������������	������������
�����
������
�	�
������������	����
��		�		�����������
������!�	���	��$��!�����
�
�
!���
�������
�!*�����
�
��
��!�$���(�

B. Requirements 
7�
��	�������:�������	��������0��
��	"���	��$��!�$��
�	�
��,����	�����"��� ������
��
��	�������	��������������	#���	��	"����������!(�@����	����������
�����	����:�������	���
�������������
��
��!��
���	���
�	(��

1. Boats 
8���$�
��	��������
�����	��������	�������	�	�
�����	���������
��	����������������

�.����$	(�@����������
��	"���	�������	�����	��$���������������	�� �	�	�������
�	��"����	�
������!�����
$$
��������
��������		�������	�������������
��������� �������(��

2. Time 
7��$����
���
������$�
��	����������
�#�	�
������!����B�������"�������!����!�

�$$����
�	��
�����$$�!�$����	"��
�������!����$$��	��
��$�����������
���	��!��
��	"�����
$�����	�!�������:�$����(�B����!�	�
������	
����	������������	�����&	����$$���H���
�
��$�
2����������'(�8���$�
��	�������:���	���
������	��$��!�$��
�	"�
�����F��������

�������$�������&����
�����$����0�111()'(�@����������
��	�&����
�����$����0�11()(+'"�
�����	��$��!�$��
��������	���$$�
H��������������	"���������$������!(�



�
��
��
��
	�
��
�

��
��
��
�	
��
��
��
��


��
��
��
��
��
��

	
��
��
�

�
�
�
��

�
� 
��
��
��
��
�	
��

�
�
	�
�

��

�
�!
	

��
�

� �
*�
00

�*
�

Ta
bl

e 
2:

 F
ra

m
ew

or
k 

fo
r 

D
ev

el
op

in
g 

P
ilo

t S
tu

dy
 a

nd
 M

on
ito

ri
ng

 P
la

n.
 V

ar
ia

bl
es

 a
re

 b
ro

ke
n 

do
w

n 
in

to
 s

ho
rt-

te
rm

, t
o 

be
 d

et
er

m
in

ed
 th

ro
ug

h 
th

e 
pi

lo
t 

st
ud

y,
 a

nd
 lo

ng
-te

rm
 fo

r t
he

 m
on

ito
rin

g 
pl

an
. S

ho
rt-

te
rm

 a
nd

 lo
ng

-te
rm

 q
ue

st
io

ns
 c

or
re

sp
on

d 
w

ith
 th

es
e 

va
ria

bl
es

; c
or

re
sp

on
di

ng
 d

at
a 

to
 b

e 
co

lle
ct

ed
 a

nd
 

an
al

ys
es

 to
 in

te
rp

re
t t

he
se

 d
at

a 
ar

e 
lis

te
d 

in
 th

e 
tw

o 
rig

ht
 c

ol
um

ns
. C

at
ch

 P
er

fo
rm

an
ce

 is
 th

e 
to

ta
l n

um
be

r o
f l

ob
st

er
 c

au
gh

t p
er

 tr
ap

. C
at

ch
 P

er
fo

rm
an

ce
 

= 
(S

ho
rts

 +
 L

eg
al

s)
/T

ra
ps

. P
op

ul
at

io
n 

S
iz

e 
= 

(#
M

ar
ke

d*
 #

S
am

pl
ed

)/ 
#R

ec
ap

tu
re

d.
 

�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

�

� *�0.�*�

3. Researchers and Necessary Skill Sets 
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Table 3: Estimated Budgets. Each budget is based on the number of boats and gear available for 
pilot study implementation. The “Buy” column shows the subtotaled costs associated with 
purchasing traps, rope, and buoys and using University boats for hauling gear to and from the 
islands. The “Borrow” column shows subtotaled costs associated with using trappers’ gear and 
hauling gear to and from islands on trappers’ boats. We assume researchers will charter trappers’ 
boats for sampling periods in both scenarios.  

�
�
�

III. Pilot Study Sampling Procedure 
�

�

Figure 8: Pilot Study Trap Site Hierarchy. This figure shows four levels that describe exactly 
where a sample will be taken. Levels are listed on the left. The numbers at the trap level represent 
the traps at placed for each depth and location gradient for a total of 54 traps at one MPA. The 
colors represent fishing restrictions at each location gradient: within is red because no fishing is 
permitting within the reserve; near is yellow to represent fishing with caution because the reserve 
boundary is near; far is green because fishing is permitted and no reserve boundary is near enough 
to cause concern. 
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A. Stratified Random Sampling Design 
�

�

Figure 9: Stratified Random Sampling Design. This schematic shows how traps, represented by 
the red circles, will be placed randomly within known lobster habitat to obtain optimal sampling 
results. 

���$��	���	������
�����$��	����� ����������
����
������
�������������	������
�
�	����$
$����
�����
!��$��	��������� 
�(�6���
��	��$��!�! �	�� �����������
��
����$
$����
������:�����������$��������������
�����!�	��$����&9�����

�"�+,,C'(�%�	�
��	!�����
 �	�$
�������	��$������	"��
�	�
�	�
���
�"���
��	��$��!(��

��$�������
��	��$��	������
�������	��$$�
$����������	��	��$��	���	�����
����
�
��$������		(�������������	����	�����	���	���������#�
����!��
������	$�����
�����!������
��
�!��	�	�&%���	�������("�+,,A'(�������	$����
�	���	�����$��������
������
��� ��	�
���
�#������	"�����	�$�������
��	��$��!���	!�	������������
�����������*��$�	�
��������
 ���

#����	��	!������������������	(�%
����������	����	��$��!����
��"����
���
��������	������������
��	��$��!���	!���	�	�
�����B!����,"����
��!�����
��
	��$��!����������	�
��#�
���	��������������&	�����'������	���������	�������������	��	(�
��������!�������	!���������J�����$�������	�
��J��
�
�� ���������
�	���	�&�������"����.'(�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�0-�*�

B. Sample Period 
)
�
!�����
��
��!������	�
��������
����������!���������$����!�
�����������	�
�������
���� 
��
������
�!��	��� 
� ��(�8���$�
��	��������
�����	�	��$��!�������������/�
����!�F����������$�������/��
�!���������
!��$���������
���
�	������������������!�
����
����	��������!��������� ��(��

F����������$�����������
$�����	��$���$��
�	(�%��������
��*	��	
���
���
�	����
���$$�!"���������J�	�����$
		�����
����������
�����������$	���������!�����$�
��
	��������$	(�F����������$���������	
����
���
��	��$��!���
��������F���*��!�	���
���!�
	��	
��&�����	
�������("����.'"������	��		�������
���	�����!�!�
��������	�
 ����
�!*�����
�
��
��!(�@����$�
��	������������
��������	���������
��	������!�
��������	"����	�������
	��$���$��
�	�����$�
 �������$�����������	�����	���
��F�����
���$��������
����$�������
�����H$�����������	!�����
����$�������!��
�!*������
��
��!(����$��!���������
	��
������ ����
�������������

�������	���
���	������	��������	��	�������!��	������!�����
�����

�������
��	������!�����������

��&)�
���G���$��"�+,-�'(��

C. Sampling Marine Protected Areas 
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Table 5: Evaluated Marine Reserves. 
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D. Gradient Location and Sample Sites 
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1. Anacapa State Marine Reserve, Anacapa Island 
�
8���������� <
���#��
��� �!"�!�
�
!���"�
�������������	
����	�&��
�������
������������
�

�	������"
'�	����
����������������
�������������������!������������������
�
��
��!�$
��	�&�B;"����0�'��

�
0.(�AC[�<(����(�++,(.+[�@(��
�!(L�
0.(�AC[�<(����(�++,(0�C[�@(��
�!(L�
0.(�+C[�<(����(�++,(0�C[�@(��
�!(L�
0.(��C[�<(����(�++,(.+[�@(��
�!(�

��
���������!����0(0����
������-(,������

��$���6��!��&����'����/�A���
�

���"��� %��������	��$���	���	��
�����
!�J������������(�%�	�	��
������
������
�
����	���
�������$��1	����"�
��������	�������!��
��������	��$����
������
	��������
�����������#�����������
�	���
�	�
������	����"�����$$�
H�������
++,(0-A[�@(��
�!(�

%���� @�	��
��������	�� ���
��������������$��1	������������������
�	�� ��
��
����"��
����
����	�����++,(.��[�@(��
�!(�%�	�	���	��
���������������
�����$���������
�	�� ��
������"���������
�	��������
��������



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�.��*�

�
���������
�	�����	��!�������	����	��
	��
������	��!(������	�	�����
������
����
�����
�� �������������
��������	������	����
�	����	�������	�
�
���
�(��

���� @�	�������!��
�������$��1	�����
���
�������	���
��	����"��
����
������
��	�����++,(.0A[�@(��
�!(�%�	�	��$$�
H�������0(��#����
����	�� ��
�
������(�%�	�	���	��
��������������������$���������
�	�� ��
������"�
��������
�	��������
���������
���������
�	�����	��!�������	����	��
	��

������	��!(������	�	�����������
����
�����
�� �������������
��������	����
��	����
�	����	�������	��
���
�(��

�

�

Figure 10: Recommended Sample Areas for Anacapa State Marine Reserve. This shows 
recommended within, near and far sample sites for the pilot study. The colors represent fishing 
restrictions at each location gradient: red represents within because no fishing is permitted within 
the reserve; near is yellow to represent caution when fishing because of the proximity to the 
reserve boundary; far is green because fishing is permitted and no reserve boundary is near 
enough to cause concern. 
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2. Carrington Point State Marine Reserve, Santa Rosa Island 
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Figure 11: Recommended Sample Areas for Carrington State Marine Reserve. This shows 
recommended within, near and far sample sites for the pilot study. The colors represent fishing 
restrictions at each location gradient: red represents within because no fishing is permitted within 
the reserve; near is yellow to represent caution when fishing because of the proximity to the 
reserve boundary; far is green because fishing is permitted and no reserve boundary is near 
enough to cause concern.  
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3. Gull Island State Marine Reserve, Santa Cruz Island  
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Figure 12: Recommended Sample Areas for Gull Island State Marine Reserve. This shows 
recommended within, near and far sample sites for the pilot study. The colors represent fishing 
restrictions at each location gradient: red represents within because no fishing is permitted within 
the reserve; near is yellow to represent caution when fishing because of the proximity to the 
reserve boundary; far is green because fishing is permitted and no reserve boundary is near 
enough to cause concern. 
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4. Scorpion State Marine Reserve, Santa Cruz Island 
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Figure 13: Recommended Sample Areas for Scorpion State Marine Reserve. This shows 
recommended within, near and far sample sites for the pilot study. The colors represent fishing 
restrictions at each location gradient: red represents within because no fishing is permitted within 
the reserve; near is yellow to represent caution when fishing because of the proximity to the 
reserve boundary; far is green because fishing is permitted and no reserve boundary is near 
enough to cause concern. Sample Depths 
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Table 6: Depth Ranges. For each depth range, the associated catch and number of traps is 
shown. The total catch and number of traps for each October of the 1999 to 2003 seasons are 
listed at the bottom.  
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Figure 14: Catch Distribution by Depth over Season. This figure shows the distribution of catch 
among each depth range during each October from the 1999 – 2003 seasons. 
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Figure 15: Numbers of Traps by Depth over Season. This figure shows the distribution of 
numbers of traps at each depth range during each October from the 1999 – 2003 seasons. 
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E. Number of Traps and Trap Location  
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Figure 16: Example Trap Location. This schematic is an example of the 9,000 square meter site 
within which 18 traps will be randomly distributed, but remain at least 10 m apart to prevent 
competitive behavior. Six traps will be placed at each of three depths within this sampling area.  



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�.C�*�

F. Temporal Replication: Trap Days 
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Table 7: Trapping Timeline. In the recommended scenario, a total of nine days are required for 
three boats to sample with a four day soaking period prior to sampling. Gull Island may be 
substituted for Carrington MPA.  
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G. Sample Equipment 
1. Trap size and escape port 
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2. Bait 
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H. Data to be collected 
Table 8: Data Categories and Measurements. This table shows each measurement and piece of 
information researchers should record while sampling. These measurements will be used to 
compare growth rates, size and sex distribution, and changes in abundance over time between 
each gradient location. This data may also indicate the effects of juvenile and adult spillover from 
within reserves to outside reserves over time. Collection procedures are discussed in greater detail 
in Appendix H. 

�

IV. Statistical Analysis 

A. Pilot Study  
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B. Analysis of Procedures 
1. Power Analysis 
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2. Repetition of Power Analysis 
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3. Pre-Pilot Study Power Analysis 
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Figure 17: Required Number of Traps. The results of the power analysis show that 18 traps are 
necessary to detect a change in the number of lobster between trap sites – for an effect size of 
0.90 with 0.95 confidence (delta=1, sd=1, n=5:20, type of test="one.sided").  

4. Post-Pilot Study Power Analysis 
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5. Post-Pilot Study Statistical Analysis 
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C. Data Analysis 
1. Analysis of Variance 
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2. Analysis of Covariance 
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3. Long-term Patterns of Movement  
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D. Interpretation of Pilot Study Results 
1. What do these analyses mean for a monitoring plan? 
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2. Refinements for Monitoring Plan from Pilot Study 
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V.  Future Work 

A. Ground truthing 
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B. Habitat mapping 
1. GIS bathymetry and habitat data 
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2. Ethnographic studies 
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3. Local lobster trapper knowledge 
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C. Other Measurements  
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D. Port Sampling 
@�����
!�J�������
������
������������
��
�������	��$��!������
����������� ����
�$��������������������	
����	�	�����	��
����������������
�����������H����(�1��	����
��	�	"���$
���	��$��!�����
��	������������ �����������������$������
�����!��	�����
��
����
�(�7
���	��$��!�
����	�����
$$
��������
��
����������"�	�����	����������"�	�H�
���
	������
���!�	��!�	"�
�����$$����
�	������������	��$��!�	��	����������������1	����	�
���������������(��



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *����*�

%�	���
����
���������$���������
������		�!����!��*	�����:��	�
�	���!����!�
�
�	�������
!��$��	��������
���������������1	����	(��
�� ��"�	���������	�
��������
 ����������:�������!��������
!��$���������	�
���7�	�
���
�	���"������������ ����$
���
	��$��!�	������	�����:������
������		�����!
��	�����
�2��� �	�	���
�������	���	������
$�
2���(�B�	�"�$
���	��$��!��
�	��
��$�
 ���������	�
�����	���!������$���	�
���7�	�

���
�	����$
$����
�	����
�!���
���
�R�$�����		�		����������
��������#�
���������
��
�������	�� �	��������	������������
�����
�����
����$(����
��"���	������:���	���$�������

���������$������
��
����������		��������L���	��������
����������	�����	������$���	
��
����������������
����� ����!�����
�	������:�$���������������
�����
�	��	���
��	��$��!(�
%���"�	����������
�	��
��$�
 ������
�$�����$������
���
�	�������
!��$��	����
�	����
���$$��	�����
�����������������
�	������
����������$	(�9��#��$
���	��$��!"������	��$��!�
���
�	��
��
��!�
���
�	���	�����������	���������
���������$	"�	�����	�	�
��	�&���
����!���
	J�'"��!!*�����!"�
����!!��R�
�������
�	����&������G�7��#�	"����+'(�%�����
��"�����
��
��
���
������$
���	��$��!��	������#*�$�����
���
����	�$�
2���������
����������
�	�
��
� �����������������������#�
��	�������J������$$�!������:��	(��

E. Other survey methods 
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Chapter 4: Analysis of Commercial Logbooks 

I. Introduction 

A. Long-term Monitoring Requires a Historical Baseline 
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B. Commercial Logbooks Offer Promising Data 
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III. Description of Commercial Lobster Logbooks 
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Figure 18: DFG Daily Lobster Fishing Log. Blank example of DFG Daily Lobster Fishing Log, or 
the lobster log paperwork (Form 122, revised July 1996). 

�

Figure 19: Fishing Activity Section. Blank example of the fishing activity section from a Daily 
Lobster Fishing Log. 
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A. Information Contained in Daily Lobster Fishing Logs 
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Table 9: DFG Commercial Spiny Lobster Logbooks Fields. Source: (DFG, 1996a). 


�����<�����$�

B	������4	���	��<�����

B	������4	�1��������
��<�������

?�		���<�����

�B;�?�		���<�������

������������1��������
��<������&���$$������'�

����*����%�$�)
H�&����#������$$������'�

�����!�6���$��<�����&	'�
]�
���	$
��	��
��
�	���	�	
����
�����
!�

#�	���
� �̂

%��$��
���
���
]�����	���������#��
���
���
��������	��!�
����	 �̂

�B;�)�
�#�<������
]�������
	��
�������	��!�
������� �̂

��$����
]� ���!����$������������
	��
���������$	������$����� �̂

<������
��%��$	�7�������
]$����
���
� �̂

<������
��<!��	���@������
]� ���!���������
���!��	����$	�����������������$�����������$��
���
� �̂

<������
����
��	�6����	����
]	��*��!����
�	���	����$$������������	�� �̂

<������
����!��	�6��������
]��������!����
�	���	����$$�������������� �̂

�����%��$	�7������

<
���7����
]�
���������
���������"� �		��"���������
������
�����	 �̂

�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�A+�*�

B. Current Management of Commercial Lobster Logbooks 
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IV. Approach 
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A. Logbooks 
1. Identify study area 
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2. Design database 
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3. Validate data 
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Figure 20: Database Model. Logbook Database Integration with DFG Lobster Logs Database, and 
Data Validation Processes. 

B. Landmark Identification 
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2. Data Entry for Landmarks and Comments 
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Figure 21: Data entry form. 

C. Incentive for Landmark Consolidation 
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V. Results 
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1. Original Data 
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(ii) By Season and Block 
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Figure 22: Mean Seasonal Catch per Fishing Area. Mean Seasonal Catch per fishing area, 
1996-2003. Source: (DFG, 2003d). 
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Figure 23: Mean Seasonal Catch Performance per Fishing Area. Catch Performance is the 
mean number of legal lobsters per trap. Source: (DFG, 2003d). 
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Map 2: Mean Seasonal Catch per DFG block from 1996 - 2003. Each color in the bar chart 
represents spiny lobster catch for a different commercial season for the entire DFG block. 

�

Map 3: Mean Seasonal Catch Performance per DFG block. Mean Seasonal Catch Performance 
per DFG block from 1996-2003. Each color in the bar chart represents spiny lobster catch 
performance for a different commercial season for the entire DFG block. 



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�C+�*�

2. Data with Improved Resolution 
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(i) By Season & Landmark 
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Map 6: Mean Catch Performance by Landmark. Catch Performance by Landmark, Summarized 
for 1999-2003 Seasons. 

�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�C��*�

B. Landmark Gazetteer 
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C. Discussion of Results 
1. Related work 
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3. Estimating Catch Performance vs. Catch per Unit Effort 
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4. Spatial Distribution of Catch for a Landmark 
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VII. Policy Recommendations 

A. Publish historical baseline 
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B. Publish annual lobster logbook reports 
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C. Standardize fishing areas  
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D. Improve logbook processes and data 
1. Adopt Gazetteer for landmark naming 
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2. Investigate GPS-based logbook data collection 
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3.  Investigate additional field data for collection 
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4. Improve quality of database management 
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E. Support further research and applications 
1. Spatial distribution of catch data for landmarks 
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2. Extend the baseline 
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3. Market value and catch correlations 
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Chapter 5: Recommendations 
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II. Pilot Study 
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III. Analysis of Commercial Logbooks 
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Glossary 

Table 12: Acryonms. 

Acronym Definition Source 
ANCOVA Analysis of Covariance  
ANOVA Analysis of Variance  
CINMS Channel Islands National Marine Sanctuary www.cinms.nos.noaa.gov 
COMPASS Communication Partnership for Science and the Sea www.compassonline.org/ 
CPUE Catch Per Unit Effort  
DFG California Department of Fish and Game www.dfg.ca.gov 
GIS Geographic Information System  
GNIS Geographic Names Information System geonames.usgs.gov/ 
MLMA Marine Life Management Act www.dfg.ca.gov/mrd/mlma/ 
MLPA Marine Life Protection Act www.dfg.ca.gov/mrd/mlpa/ 
MOU  Memorandum of Understanding  
MPA Marine Protected Area  
MSC Marine Stewardship Council www.msc.org 
NCEAS National Center for Ecological Analysis and Synthesis www.nceas.ucsb.edu/ 
NMFS National Marine Fisheries Service www.nmfs.noaa.gov 
NOAA National Oceanic and Atmospheric Administration  
PISCO Partnership of Interdisciplinary Studies of Coastal Oceans www.piscoweb.org/ 
SCUBA Self-Contained Underwater Breathing Apparatus  
SMR State Marine Reserve  
UCSB University of California, Santa Barbara  
UNH University of New Hampshire  
USGS United States Geological Survey www.usgs.gov 
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Appendix A: Collaborative Parties 
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I. Core Group 

A. Santa Barbara Lobster Trappers 
1. Background 
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2. Individual Collaborators within party 
(i) Chris Miller, Vice President California Lobster and Trap Fisherman's 

Association 
(ii) John Becker, lobster trapper 
(iii) Mark Becker, lobster trapper 
(iv) Ken Bortelozzo, lobster trapper 
(v) Ray Kennedy, lobster trapper 
(vi) Stanley Davis, lobster trapper 
(vii) Scott Jarvis, lobster trapper 
(viii) Jerry Peters, lobster trapper 
(ix) Nick Voss, lobster trapper 

B. Bren School of Environmental Science and Management 
1. Mission 

%����		
��
������)����	��

��	�M�
�$�����������!��
�������	������!�
�� �
��������		��	"��������!�����	
� �!��� �
��������$�
����	"����������!���	������
	����	�	������� �
������������!������$�
��		
���	N�&����'(�
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3. Background 
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4. Individual Collaborators within party 
(i) Dr. Hunter Lenihan, Advisor 
(ii) Dr. James Frew, Advisor 
(iii) Sarah Abramson, master’s candidate 
(iv) Christina Cairns, master’s candidate 
(v) Katie DeLeuw, master’s candidate 
(vi) Sofia Hamrin, master’s candidate 
(vii) Darren Hardy, master’s candidate 
(viii) Matt Kay, research technician 

II. Peripheral Parties 

A. The California Department of Fish and Game (DFG), Marine 
Region, Santa Barbara 

1. Mission 
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2. Responsibilities of the Marine Region 
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4. Individual Collaborators within party 
(i) John Ugoretz, Senior Marine Biologist 
(ii) Kristine Barsky, Marine Invertebrate Specialist 
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B. The Channel Islands National Marine Sanctuary (CINMS) 
1. Mission of CINMS 
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2. Responsibilities of CINMS 
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3. Background 
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4. Individual Collaborators within party 
(i) Sean Hastings, Resource Protection Coordinator 
(ii) Satie Airame, Scientific Advisor 

C. University of Southern California (USC) Wrigley Marine Science 
Center 

1. Mission 
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4. Individual Collaborators within Party 
(i) Matthew Iacchei, researcher 
(ii) Patrick Robinson, researcher 

D. California Sea Grant researchers 
1. Mission 
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4. Individual Collaborators within Party 
(i) Dr. John Richards, Marine Advisor Emeritus, California Sea Grant 

Extension Program, Santa Barbara 
(ii) Carrie Culver, Marine Advisor, California Sea Grant Extension 

Program, Santa Barbara 
�
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Appendix B: Collaborative Events 

I. Working session meetings with trappers 
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II. Visit to the Wrigley Marine Science Center 
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III. External Review 
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IV. Post-Summer update meeting 
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V. Harbor visits for observation of the landing process 
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VI.  Mid-Quarter Presentation 
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VII. Meeting to discuss future collaboration and port sampling 
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VIII. Port Sampling 
)�������<
 ���������.�����B�������������)������	���4	�	������	"�F
���6���������������
����	��$�����
�	���������!	���
�����	������"�<�#�?
		"�����III��������������)�������
����
���
�!�����!�����������
������ ����
�����
�	�������
!��$��	����������
�������
��������1	����	�	��	����������������(�1	����	������� ������
�����$���	���
�	�&0*��
��$����!�
������	����'��
�!�����	
�������	$�������	
���
�(�%�	�$���������	��$��!�
	�� �	��	�������
��
��������J�!��������$$��	�����
���	���������$�
 ��!����������
	
����������!����!�������������������������	����
����������	����	������	�	(�B
��
��!���	�
$���������$�
2���"���	�������	��������������
���#��$�
�����������
�������
�	��
���������
$
���	��$��!(�
�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�+�C�*�

Appendix C: Pilot Study Agenda  
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Appendix D: Pilot Study Datasheet 

Da te :
Boa t:
Tra ppe r/s:
Na m e  of Re corde r:
Na m e  of M e a sure r:
M P A:
Gra die nt Loca tion  (La ndm a rk):
S a m ple  Block # (DFG):

De pth (m )    _________ De pth (m )    _________

Lobste r 
Ta g #

Ca ra pa ce  
Le ngth 
(m m )

Ge nde r 
(M ,F)

Eggs, 
S pe rm a -
ta phore  
(E,S )

In jury 
(Y,N)

Lobste r 
Ta g #

Ca ra pa ce  
Le ngth 
(m m )

Ge nde r 
(M ,F)

Eggs, 
S pe rm a -
ta phore  
(E,S )

In jury 
(Y,N)

1. 1.
2. 2.
3. 3.
4. 4.
5. 5.
6. 6.
7. 7.
8. 8.
9. 9.
10. 10.
11. 11.
12. 12.
13. 13.
14. 14.
15. 15.
16. 16.
17. 17.
18. 18.
19. 19.
20. 20.
21. 21.
22. 22.
23. 23.
24. 24.
25. 25.
26. 26.
27. 27.
28. 28.
29. 29.
30. 30.
Tota l Lobste rs P e r Tra p: Tota l Lobste rs P e r Tra p:
# Lobste rs Ta gge d: # Lobste rs Ta gge d:
# Re ca pture d Lobste rs: # Re ca pture d Lobste rs:
Tota l Lobste rs P e r Gra die nt Loca tion:
Com m ents : (B ycatch, Tem p. at 10 m , W ind direc t ion and speed, S well direc tion and height)

Field S am pling, 3/17/05, c cairns

L ob ste r F ie ld  Sam p ling  D atash eet

Tra p Loca tion (GP S  Coords)_____________ Tra p Loca tion (GP S  Coords)_____________

�
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Appendix E: Pilot Study Power Analysis 

I. Description of Power Analysis 
�
�$����$
����
����	�"�
�����������$��������	��
�
��������!���$
���(��

II. Usage 
> power.t.test(n=NULL, delta=NULL, sd=1, sig.level=0.05, 
power=NULL, type=c("two.sample", "one.sample", "paired"), 
alternative=c("two.sided", "one.sided"), strict=FALSE) 

Arguments 
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III. ‘R’ Code 
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��!�	�����$��������
���	�!�����	���	�����$��#�!��6�&���(�*$�
2���(
�!'(�

> power.t.test(delta=1,sd=1,power=.9,alt="one.sided") 
 
     Two-sample t test power calculation  
              n = 17.84713 
          delta = 1 
             sd = 1 
      sig.level = 0.05 
          power = 0.9 
    alternative = one.sided 
 
 NOTE: n is number in *each* group  
 
> power.t.test(delta=1,sd=1,n=5:20,alt="one.sided") 
 
     Two-sample t test power calculation  
 
              n =  5,  6,  7,  8,  9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20 
          delta = 1 
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             sd = 1 
      sig.level = 0.05 
          power = 0.4214483, 0.4875761, 0.5474497, 0.6014906, 
0.6500703, 0.6935575, 0.7323267, 0.7667561, 0.7972207, 0.8240859, 
0.8477025, 0.8684025, 0.8864966, 0.9022725, 0.9159942, 0.9279025 
    alternative = one.sided 
 
 NOTE: n is number in *each* group  
 
> x<-power.t.test(delta=1,sd=1,n=5:20,alt="one.sided") 
> names(x) 
[1] "n"           "delta"       "sd"          "sig.level"   
"power"       
[6] "alternative" "note"        "method"      
> plot(x$n,x$power) 
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> x <- power.t.test(delta=(1:20)/10,sd=1,n=18,alt="one.sided") 
> plot(x$delta,x$power) 

�
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> x1 <- power.t.test(delta=1,sd=1:8,n=18,alt="one.sided") 
> plot(x1$sd,x1$power) 
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Appendix F: Pilot Study Budget and Equipment Sources 
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I. One Boat; Buying Equipment 
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Table 14: Pilot study budget scenario for one boat and buying all equipment. 

Equipment  Individual cost   Amount  Total cost   

Floy tags  $            0.43  1000  $         425.00  
Tagging guns  $          58.00  3  $         174.00  
Extra needles  $          12.00  6  $          72.00  
Charge for cost less than $1000 order  $          50.00  1  $          50.00  
U.S. Customs Charge  $          50.00  1  $          50.00  
    Subtotal  $         771.00  

Buoys (floats)  $            4.31  120  $         517.20  
Mesh for trap mending/closures  $            2.02  12  $          24.24  
6.5% sales tax (for WA)  N/A  N/A  $          35.19  
Shipping and Handling  N/A  N/A  $          12.00  
    Subtotal  $         588.63  
Vernier Calipers  $          50.00  2  $         100.00  
Traps  $          98.99  90  $      8,909.10  
Ropes  $            0.19  16732  $      9,808.43  
    Subtotal  $     18,817.53  
    Subtotal Equipment  $     20,177.17  
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Boat 
 Individual 

cost  
(per day)  

Sample 
Period 

Sample 
days Number of Boats  Total cost   

Charter  $         800.00 2 12 1  $     19,200.00 
Gas  $         100.00 2 12 1  $      2,400.00 
Bait  $          50.00  2 12 1  $      1,200.00 
Misc. costs (repair or replace equipment)  $         300.00 2 N/A N/A  $         600.00 
Cost for hauling traps out to the Islands  $         162.80 2 1 1  $         325.60 
Cost for hauling traps back from the Islands  $         162.80 2 1 1  $         325.60 
SCUBA ground-truthing  $         510.80 N/A 8 1  $      4,086.40 
    Subtotal Boats  $     28,137.60 

Additional  Individual 
cost  

Individual 
Number  Number of Weeks  Total cost  

GPS (cost per week)  $         100.00 1 2  $         200.00 
DFG Permit  $          16.25  2 N/A  $          32.50  
    Subtotal Additionals  $         232.50 
    Working Grand Total  $  48,547.27  

�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�++��*�

II. One Boat; Borrowing Equipment 
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Table 15: Pilot study budget scenario for one boat and borrowing major equipment (e.g., 
traps, rope) from trappers. 

Equipment  Individual 
cost   Amount  Total cost   

Floy tags  $            0.43  1000  $       425.00  
Tagging guns  $          58.00  3  $       174.00  
Extra needles  $          12.00  6  $        72.00  
Charge for cost less than $1000 order  $          50.00  1  $        50.00  
U.S. Customs Charge  $          50.00  1  $        50.00  
    Subtotal  $       771.00  
Buoys (floats)  $            4.31  120  $       517.20  
Mesh for trap mending/closures  $            2.02  12  $        24.24  
6.5% sales tax (for WA) N/A N/A  $        35.19  
Shipping and Handling N/A N/A  $        12.00  
    Subtotal  $       588.63  
Vernier Calipers  $          50.00  2  $       100.00  
    Subtotal  $       100.00  
    Subtotal Equipment  $    1,459.63  

Boat 
 Individual 

cost 
 (per day)  

Sample 
Period 

Sample 
days Number of Boats  Total cost   

Charter  $         800.00 2 12 1  $   19,200.00 
Gas  $         100.00 2 12 1  $    2,400.00  
Bait $          50.00  2 12 1  $    1,200.00  
Misc. costs (repair or replace equipment)  $         300.00 2 N/A N/A  $       600.00  
Cost for hauling traps out to the Islands  $         162.80 2 1 1  $       325.60  
SCUBA ground-truthing  $         510.80 N/A 8 1  $    4,086.40  
    Subtotal Boats  $   27,812.00 

Additional  Individual 
cost  

Individual 
Number  Number of Weeks  Total cost  

GPS (cost per week)  $         100.00 1 2  $       200.00  
DFG Permit $          16.25  2 N/A  $        32.50  
    Subtotal Additionals  $       232.50  
    Working Grand Total  $   29,504.13 
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III. Three Boats; Buying Equipment 
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Table 16: Pilot study budget scenario with three boats and buying all equipment.  

Equipment Individual 
cost Amount Total cost 

Floy tags  $            0.43  1000  $       425.00  

Tagging guns  $          58.00  3  $       174.00  

Extra needles  $          12.00  6  $        72.00  

Charge for cost less than $1000 order  $          50.00  1  $        50.00  

U.S. Customs Charge  $          50.00  1  $        50.00  
    Subtotal  $       771.00  
Buoys (floats)  $            4.31  120  $       517.20  

Mesh for trap mending/closures  $            2.02  12  $        24.24  

6.5% sales tax (for WA)  N/A  N/A  $        35.19  

Shipping and Handling  N/A  N/A  $        12.00  
    Subtotal  $       588.63  
Vernier Calipers  $          50.00  4  $       200.00  

Traps  $          98.99  90  $    8,909.10  

Ropes  $            0.19  16732  $    9,808.43  
    Subtotal  $   18,917.53 
    Subtotal Equipment  $   20,277.17 

Boat Individual cost 
 (per day) 

Sample 
Period 

Sample 
days Number of Boats Total cost 

Charter  $         800.00 2 4 3  $   19,200.00 

Gas  $         100.00 2 4 3  $    2,400.00  

Bait  $          50.00  2 4 3  $    1,200.00  

Misc. costs (repair or replace equipment)  $         300.00 2 N/A N/A  $       600.00  

Cost for hauling traps out to the Islands  $         162.80 2 1 3  $       976.80  

Cost for hauling traps back from the Islands  $         162.80 2 1 3  $       976.80  

SCUBA ground-truthing  $         510.80 N/A 8 1  $    4,086.40  

    Subtotal Boats  $   29,440.00 

Additional Individual 
cost 

Individual 
Number Number of Weeks Total cost 

GPS (cost per week)  $         100.00 3 1  $       300.00  
DFG Permit  $          16.25  6 N/A  $        97.50  
    Subtotal Additionals  $       397.50  
    Working Grand Total  $   50,114.67 
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IV. Three Boats; Borrowing Equipment 
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Table 17: Pilot study budget scenario with three boats and borrowing major equipment (e.g., 
traps, rope) from trappers. 

Equipment Individual 
cost Amount Total cost 

Floy tags  $            0.43  1000  $         425.00 
Tagging guns  $          58.00  3  $         174.00 
Extra needles  $          12.00  6  $          72.00  
Charge for cost less than $1000 order  $          50.00  1  $          50.00  
U.S. Customs Charge  $          50.00  1  $          50.00  
    Subtotal  $         771.00 
Buoys (floats)  $            4.31  120  $         517.20 
Mesh for trap mending/closures  $            2.02  12  $          24.24  
6.5% sales tax (for WA)  N/A  N/A  $          35.19  
Shipping and Handling  N/A  N/A  $          12.00  
    Subtotal  $         588.63 

Vernier Calipers  $          50.00  4  $         200.00 
    Subtotal  $         200.00 
    Subtotal Equipment  $      1,559.63 

Boat Individual cost  
(per day) 

Sample 
Period 

Sample 
days Number of Boats Total cost 

Charter  $         800.00 2 4 3  $     19,200.00 
Gas  $         100.00 2 4 3  $      2,400.00 
Bait $          50.00  2 4 3  $      1,200.00 
Misc. costs (repair or replace equipment)  $         300.00 2 N/A N/A  $         600.00 
Cost for hauling traps out to the Islands  $         162.80 2 1 3  $         976.80 
SCUBA ground-truthing  $         510.80 N/A 8 1  $      4,086.40 
    Subtotal Boats  $     28,463.20 

Additional Individual cost Individual 
Number Number of Weeks Total cost 

GPS (cost per week)  $         100.00 3 2  $         600.00 
DFG Permit $          16.25  6 N/A  $          97.50  
    Subtotal Additionals  $         697.50 
    Working Grand Total  $ 30,720.33  
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V. Budget Sources 
Table 18: Pilot study budget sources. 

Equipment  Source and Comments 
Floy tags 
Tagging guns 
Extra needles 
Charge for cost less than $1000 order 
U.S. Customs Charge 

These have already been purchased (from Hallprint 
Pty Ltd) and are in Hunter Lenihan's lab in Bren Hall, 

UCSB.  

Buoys (floats) 
Mesh for trap mending/closures 
6.5% sales tax (for WA) 
Shipping and Handling 

These have already been purchased (from Seattle 
Marine and Fishing Supply Company) and are in 

Hunter Lenihan's lab in Bren Hall, UCSB. 

Vernier Calipers Fisher Scientific 
Traps 
Ropes 

Blue Ocean Tackle  

Boats Source and Comments  

Charter 
Gas 
Bait 
Misc. costs (repair or replace equipment) 

Estimates from local lobster trappers.  

Cost for hauling traps out to the Islands 
Cost for hauling traps back from the Islands 

This is based on using UCSB boats from Marine 
Operations at UCSB  

SCUBA ground-truthing UCSB boat +10 tanks =2 dives/day; 5 people. 

Additional  Source and Comments 
GPS (cost per week)  Rentals: http://www.phonerentalusa.com 
DFG Permit DFG 
�
�
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Appendix G: Pilot Study Depth Data 

I. Determining Depths 
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Table 19: Pilot Study Depth Data. This table shows each depth at which legal lobsters were 
caught in the month of October from the 1999-2003 lobster fishing seasons.  Data are from the 
DFG commercial lobster logbooks discussed in Chapter 4. The number of Legal lobsters per trap, 
or LLPT, is also shown in the table for comparison between depths.  

Depth 
 in Meters 

Depth in 
Feet 

No. 
Traps 

% of  
Total 
Traps 

No. 
Legals 

% of 
Legals 

Mean 
LLPT  

SD 
LLPT 

3.05 10  296  0.20%  194  0.21% 0.56 0.24 
3.66 12  1,533  1.05%  1,328  1.43% 0.99 0.98 
3.96 13  77  0.05%  67  0.07% 0.82 0.25 
4.57 15  2,200  1.51%  1,395  1.50% 0.62 0.59 
5.49 18  5,811  3.99%  3,664  3.95% 0.65 0.53 
6.10 20  30,251  20.75%  23,228  25.03% 0.82 0.52 
6.40 21  82  0.06%  91  0.10% 1.11  
6.71 22  1,142  0.78%  740  0.80% 0.84 0.69 

SHALLOW 
 = 3 - 6.9 m      AVG  

Subtotal   41,392  28.39%  30,707  33.09% 0.80 0.54 
7.01 23  120  0.08%  69  0.07% 0.89 0.66 
7.32 24  284  0.19%  189  0.20% 0.68 0.46 
7.62 25  26,400  18.10%  15,853  17.08% 0.69 0.77 
7.92 26  140  0.10%  31  0.03% 0.22  
8.23 27  70  0.05%  8  0.01% 0.11  
9.14 30  32,363  22.19%  19,437  20.95% 0.68 0.48 
9.75 32  51  0.03%  21  0.02% 0.41  

MIDWATER  
= 7 - 9.9 m      AVG  

Subtotal   59,428  40.75%  35,608  38.37% 0.53 0.59 
10.06 33  155  0.11%  52  0.06% 0.63 0.61 
10.67 35  12,718  8.72%  5,083  5.48% 0.48 0.39 
10.97 36  309  0.21%  178  0.19% 0.60 0.19 
11.89 39  130  0.09%  26  0.03% 0.20  
12.19 40  8,212  5.63%  5,486  5.91% 0.70 0.40 
12.80 42  145  0.10%  59  0.06% 0.53 0.39 
13.72 45  884  0.61%  615  0.66% 0.71 0.63 
14.63 48  97  0.07%  34  0.04% 0.86 0.91 
15.24 50  5,916  4.06%  3,969  4.28% 0.80 0.51 
16.76 55  40  0.03%  13  0.01% 0.33 0.04 
17.07 56  25  0.02%  64  0.07% 2.56  
18.29 60  13,409  9.20%  8,821  9.51% 0.73 0.63 
19.81 65  10  0.01%  6  0.01% 0.60  
DEEP  

= 10 - 19.9 m      AVG  

Subtotal   42,050  28.84%  24,406  26.30% 0.75 0.47 
TOTALS   142,870  97.98%  90,721  97.76%   

�
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Appendix H: Pilot Study Data Collection 

I. Data to be Collected 

Table 20: Data Categories and Measurements. This 
table shows each measurement and piece of information 
researchers should record while sampling. These 
measurements will be used to compare growth rates, size 
and sex distribution, and changes in abundance over time 
between each gradient location. This data may also 
indicate the effects of juvenile and adult spillover from 
within reserves to outside reserves over time. 

Category Measurement 

Movement 

GPS location of trap pull 
Depth and date of trap pull 
Number of recaptured lobsters 
Tag numbers of tagged lobsters 
Tag number of recaptured lobsters 

Abundance Total number of lobsters per trap 
Size  
Characteristics Carapace length 

Sex  
Characteristics 

Sex 
Setose 
Egg-bearing 
Plastered (Spermatophore) 

Other  
Variables 

Injuries 
Bycatch 
Temperature at 10 m 
Salinity 
Swell Direction 
Swell Height 
Barometric Pressure 
Moon Phase �

�

Figure 27: Berried Female 
Lobster. This photo shows the egg 
clutch of a berried female lobster. 

�

�
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II. Collection Procedures 
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Figure 28: Carapace Length. In this photo, a Bren researcher is measuring the carapace length of 
a lobster with vernier calipers.  
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III. Marking Procedure 

A. Tagging 
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Figure 29: Tagged Lobster. A Bren researcher holds a lobster tagged with a T-bar anchor tag.   

T-bar tag 
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B. Additional Markings 
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Figure 30: Unique Pleopod Marking. This photo shows a lobster pleopod marked with a single 
hole-punch, as our pilot study recommends in addition to tagging each lobster.  

C. Conditions 
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Appendix I: Landmark Gazetteer 
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Table 24: Landmark variants.  “Others” means one or more variant and block pairs were used. 
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Appendix J: Historical Baseline Data & Analysis 

1����	��$$���H"����$�
 ��������	�
�������	��������������
����������		(�%���������������
	���
���	"��������������	"�����	���������� ��
�	�&����� ������	�M���� N'�������
�$$�
$����(��%��� ������	����$�
 ����������������%�������(���

B
��$� �������	
�	"�	
���	�����J���������������	�
�������	����������
��
�������"��	����
�����������	���	#�&T'L�������	"�������#�	:�����&`'���$��	���	����������������
������������
�������������������	�
�������	����"����������
�����������
�$�
�����$� ���(���

%����	�
�������	��������������� �������
���������

���$�RR���(����(��	�(���R_�
�	����
�

Table 25: Historical baseline Variables. 

>�������� 8�(��������

������ %����������
����!����
�	���	��������(�

������7���
������� %����������
����!����
�	���	���������$������$(�

%��$	� %����������
���
�	�������$	�����������	�������$�����(�

��
��	�6����	���
%����������
���
�	���	����������������	��������	������������������
������!���	J�����(�

<!��	��
�#��� %����������
���!��	��������$	���	�	
�#��(�

��$��� %�����$������������������$	������	��(�

%��$$�!�= ���� ��	�!����
!�

#������(�

 

 

I. Historical Baseline Data by Fishing Area 
Table 26: Abbreviations for Fishing Areas in Historical Baseline. 
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Table 27: Total Catch By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 31: Total Catch By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Table 28: Mean Seasonal Catch Performance By Fishing Area, 1996 – 2003 Seasons. Source: 
(DFG, 2003d). 
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Figure 32: Mean Seasonal Catch Performance By Fishing Area, 1996 – 2003 Seasons. 
Source: (DFG, 2003d). 
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Table 29: Traps Pulled By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 33: Traps Pulled By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Table 30: Shorts Released By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 34: Shorts Released By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Table 31: Mean Depth By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 35: Mean Depth By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Table 32: Mean Nights Soaked By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 36: Mean Nights Soaked By Fishing Area, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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II. Historical Baseline Data by Block 

A. Catch 
Table 33: Catch For Study Area By Block, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 37: Total Catch For Study Area By Block Over 1996 - 2003 Seasons. Error bars 
represent the mean standard deviation. Source: (DFG, 2003d). 
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Table 34: Total Catch For Study Area By Block Over 1996 - 2003 Seasons, By Month. Source: 
(DFG, 2003d) 
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Figure 39: Mean Catch by Block, Seasons 1996 - 2003. Error bars represent the mean standard 
deviation. Source: (DFG, 2003d). 
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B. Catch Performance 
Table 35: Mean Seasonal Catch Performance For Study Area By Block, 1996 – 2003 
Seasons. Source: (DFG, 2003d). 
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Table 36: Mean Catch Performance by Month and Block, 1996 - 2003 Seasons. Source: (DFG, 
2003d). 
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Figure 40: Mean Catch Performance by Block, 1996 - 2003 Seasons. Source: (DFG, 2003d). 

0.000

0.250

0.500

0.750

1.000

1.250

1.500

684 685 686 687 688 689 707 708 709 710 711 712

Block

M
ea

n 
C

at
ch

 P
er

fo
rm

an
ce

�

Figure 41: Mean Catch Performance For Study Area By Block Over 1996 - 2003 Seasons. 
Error bars represent the mean standard deviation. Source: (DFG, 2003d). 
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C. Traps Pulled 
Table 37: Traps Pulled For Study Area By Block, 1996 – 2003 Seasons. Source: (DFG, 2003d). 

.���<� �66/� �662� �664� �666� !999� !99�� !99!� !99'� ������

A-.� ,"+A�� A"�,�� -"�-�� -"C.,� -".+�� C"AC�� ,"++,� +."A-C� C�"0C,�

A-�� ,"0C+� ++"0�,� +�"�.�� ,"�.0� C",,.� �".�.� �"AA0� ,"C00� C+"�-��

A-A� �",A�� +"A��� ."A0C� 0"���� �"-A.� 0".-.� ."��+� ."+A.� �C".A,�

A-C� �"00�� �"�--� �".-+� A"-�-� ."�A�� A"0�.� �"��-� A"�-�� 0-"..+�

A--� A"+AA� A"�,�� +0"AC�� +A"�A�� �."+�-� +A"+0C� �."00.� �0"--A� +0�"C�A�

A-,� +".-A� +"-+.� +",�0� 0"�,C� �"���� A"�,.� -"+,C� +-".�-� .A",,.�

C�C� 0"��+� T� T� 0"+-�� T� .",,�� T� �",CC� +.".�0�

C�-� ��".��� +,"0AC� ��",++� 0�"0+�� �,"-0-� �C"C�.� 0�"0C-� 0,"A�+� �0�"��,�

C�,� C"A�,� ,"-.�� A"A�,� C"���� C"-��� C",��� +�"��A� +0"-+-� C+"...�

C+�� 0"�.+� 0"--�� �"C�-� A"..�� C".,A� ."-�-� 0".C�� .",+0� 0A"-0��

C++� ."A0C� C".0,� �".-0� +�"0A�� +�"C+�� +0"�,.� ++"00,� +-"��0� -+"A+��

C+�� 0"�,C� �"A�+� +"..�� �"���� �"0+,� 0"A�.� ."�A�� �"0�C� ��"��-�

%
���� C-"�C�� C�"�.,� -�".+C� ++�"�C+� ++�",+.� +�-"0��� +��"+0�� +A+"-,,� 4,!1�9,�

�

D. Shorts Released 
Table 38: Shorts Released For Study Area By Block, 1996 – 2003 Seasons. Source: (DFG, 
2003d). 
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E. Depth 
Table 39: Mean Depth For Study Area By Block, 1996 – 2003 Seasons. Source: (DFG, 2003d). 
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F. Nights Soaked 
Table 40: Mean Nights Soaked For Study Area By Block, 1996 – 2003 Seasons. Source: (DFG, 
2003d). 
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III. Historical Baseline Data by Landmark 
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A. Catch 
Table 41: Catch By Landmark, 1999 – 2003 Seasons.  Source: (DFG, 2003d). 
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Figure 42: Catch For Common Landmarks, 1999 – 2003 Seasons.  Source: (DFG, 2003d). 

�



�������	����
�������	��������
������������
	�����
�����
�� ���������	��
��	��
��
��!	
���

� *�+.-�*�

B. Catch Performance 
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Map 9: Mean Catch Performance by Landmark for 1999 Season. 
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Map 10: Mean Catch Performance by Landmark for 2000 Season. 

�

Map 11: Mean Catch Performance by Landmark for 2001 Season. 
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Map 12: Mean Catch Performance by Landmark for 2002 Season. 

�

Map 13: Mean Catch Performance by Landmark for 2003 Season. 
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Table 42: Mean Catch Performance For Landmarks, 1999 – 2003 Seasons. Source: (DFG, 
2003d). 
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Figure 43: Mean Catch Performance For Common Landmarks, 1999 – 2003.  Source: (DFG, 
2003d). 
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C. Traps Pulled 
Table 43: Traps Pulled For Landmarks, 1999 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 44: Traps Pulled For Common Landmarks, 1999 – 2003 Seasons.  Source: (DFG, 
2003d). 
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D. Shorts Released 
Table 44: Shorts Released For Landmarks, 1999 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 45: Shorts Released For Common Landmarks, 1999 – 2003 Seasons.  Source: (DFG, 
2003d). 
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E. Depth 
Table 45: Mean Depth Fished For Landmarks, 1999 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 46: Mean Depth Fished For Common Landmarks, 1999 – 2003 Seasons.  Source: 
(DFG, 2003d). 
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F. Nights Soaked 
Table 46: Mean Nights Soaked For Landmarks, 1999 – 2003 Seasons. Source: (DFG, 2003d). 
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Figure 47: Mean Nights Soaked For Common Landmarks, 1999 – 2003 Seasons.  Source: 
(DFG, 2003d). 
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Table 47: Number of Trapping Events for Landmarks, 1999 - 2003 Seasons. Source: (DFG, 
2003d). 
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Figure 48: Number of Trapping Events For Common Landmarks, 1999 - 2003 Seasons. 
Source: (DFG, 2003d). 
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IV. Mean lobster weight 
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Figure 49: Mean Lobster Weight, 1999 – 2003 Seasons. Based on logbook and landing receipt 
cross-referencing. Source: (DFG, 2003d; Ramsay, 2003). 
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V. Logbook comments 
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Table 48: Logbook Comment Categories. Source: (DFG, 2003d). 
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Figure 50: Logbook comment categories sorted by frequency, based on 10% sampling of 
over 1,000 comments from 1999 - 2003 seasons.  Source: (DFG, 2003d). 
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VI. Pairwise comparisons between landmarks 
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Table 49: Description Of Variables For Pairwise Landmark Comparison Tables. 
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Table 50: Pairwise Comparisons Between Carrington Point And Its Outside Landmarks. Data 
are in terms of percent change between Inside versus Outside. Source: (DFG, 2003d). 
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Table 51: Pairwise Comparisons Between Cavern Point And Its Outside Landmarks. Source: 
(DFG, 2003d). 
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Table 52: Pairwise Comparisons Between Gull Island And Its Outside Landmarks. Source: 
(DFG, 2003d). 
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Table 53: Pairwise Comparisons Between Morse Point And Its Outside Landmarks. Source: 
(DFG, 2003d). 
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Table 54: Pairwise Comparisons Between Scorpion Anchorage And Its Outside Landmarks. 
Source: (DFG, 2003d). 
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VII. Data integrity 
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Figure 51: Error Rates in DFG Database Conversion. Source: (DFG, 2003d). 
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Appendix K: Economic Value of Lobster Catch 

I. Ex-Vessel Weight and Value over Time 
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Figure 52: Monthly Ex-Vessel Weight of Spiny Lobsters in Santa Barbara from 1984 – 2003. 
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Figure 53: Monthly Ex-Vessel Value for Spiny Lobsters in Santa Barbara from 1984 – 2003. 
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II. Comparison of Ex-Vessel Weight and Value for Santa Barbara to other 
Fishing Areas 
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Figure 54: Mean Ex-Vessel Value and Mean Ex-Vessel Weight for Spiny Lobsters from 1984 
– 2003. 
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Figure 55: Mean Ex-Vessel Value and Mean Ex-Vessel Weight of Spiny Lobsters from 1984 – 
2003. 
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Figure 56: Usage of Ports in the Santa Barbara Fishing Area from 1984 – 2003. 
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III. Distribution of Economic Value over the Study Area 
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Table 56: Landmarks Ranked By Total Ex-Vessel Value, 1999 – 2003 Seasons. Sources: 
(DFG, 2003c, 2003d). 

Ex-Vessel Value Ex-Vessel Price 
Rank Landmark 

Total Mean StDev Mean StDev 

1 Santa Rosa Island $3,482,426  $1,800  $1,413  $7.15  $0.88  

2 Anacapa Island $2,589,705  $1,466  $1,042  $6.78  $0.78  

3 Talcott Shoal $1,288,672  $1,926  $1,533  $7.34  $0.68  

4 Yellowbanks Anchorage $1,205,938  $932  $966  $6.87  $0.92  

5 Gull Island $970,176  $2,013  $1,421  $6.91  $0.91  

6 Albert Anchorage $804,754  $1,749  $1,333  $6.86  $0.98  

7 Santa Cruz Island $646,782  $1,038  $879  $6.96  $0.91  

8 Carrington Point $645,277  $1,783  $1,365  $7.26  $0.71  

9 Bee Rock $629,709  $2,750  $1,711  $7.47  $0.56  

10 Valley Anchorage $541,706  $1,984  $1,541  $6.76  $0.86  

11 West Point $524,613  $1,950  $1,370  $7.11  $0.71  

12 Kinton Point $505,826  $1,976  $1,366  $6.90  $0.91  

13 Brockway Point $492,524  $1,817  $1,412  $7.21  $0.77  

14 Rodes Reef $450,864  $2,107  $1,704  $7.37  $0.84  

15 Chinese Harbor $446,302  $1,891  $1,429  $6.92  $0.95  

16 Willows Anchorage $445,065  $1,618  $1,257  $6.86  $1.14  

17 Cavern Point $418,999  $1,986  $1,383  $7.00  $1.08  

18 Ford Point $398,736  $1,661  $1,307  $6.92  $0.90  

19 East Point $325,295  $1,694  $1,306  $7.42  $0.82  

20 Forney Cove $264,696  $1,350  $913  $7.26  $1.21  

21 Bechers Bay $263,808  $1,659  $1,249  $7.18  $0.87  

22 Scorpion Anchorage $246,257  $1,361  $1,315  $6.91  $0.80  

23 Sandstone Point $209,022  $1,331  $1,432  $7.55  $1.42  

24 Arch Rock $207,659  $2,387  $1,437  $6.59  $0.50  

25 Diablo Point $166,593  $1,700  $1,418  $6.88  $0.71  

26 Coche Point $157,291  $1,748  $1,350  $6.44  $0.78  

27 Smugglers Cove $148,699  $1,390  $819  $6.45  $0.90  

28 Cueva Valdez $145,712  $1,349  $1,458  $6.93  $0.74  

29 Prisoners Harbor $132,586  $1,251  $1,442  $7.04  $0.53  

30 Morse Point $123,005  $1,864  $1,328  $7.46  $0.85  
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Ex-Vessel Value Ex-Vessel Price 
Rank Landmark 

Total Mean StDev Mean StDev 

31 Pelican Bay $105,885  $1,891  $2,319  $7.56  $0.99  

32 Bowen Point $90,535  $1,775  $1,269  $6.56  $0.57  

33 Frys Harbor $81,924  $1,205  $929  $6.62  $1.21  

34 San Pedro Point $71,798  $984  $1,964  $7.32  $0.53  
�
�
�
�

Table 57: Landmarks Ranked By Total Catch (As Number Of Lobsters And As Weight), 1999 
– 2003 Seasons. The second column shows the rankings from Table 56. Sources: (DFG, 2003c, 
2003d). 

Catch Weight (lbs) 
Rank Value 

Rank Landmark 
Total Mean StDev Total Mean StDev 

1 2 Anacapa Island 115,674 62.12 51.90 392,265 210.67 160.83 

2 1 Santa Rosa Island 110,985 57.06 48.99 501,811 258.00 207.69 

3 4 Yellowbanks Anchorage 49,781 36.93 26.72 181,034 134.30 139.75 

4 3 Talcott Shoal 43,480 58.92 54.99 176,475 239.13 213.47 

5 7 Santa Cruz Island 24,660 38.47 36.64 93,747 146.25 122.21 

6 5 Gull Island 16,486 31.58 19.22 144,533 276.88 213.61 

7 8 Carrington Point 13,794 34.49 28.67 89,916 224.79 194.72 

8 6 Albert Anchorage 13,157 27.58 22.38 119,108 249.70 199.13 

9 13 Brockway Point 12,413 44.33 33.43 67,944 242.66 193.53 

10 10 Valley Anchorage 11,217 38.15 24.82 82,280 279.86 240.56 

11 9 Bee Rock 9,970 37.77 30.46 85,701 324.63 253.35 

12 18 Ford Point 9,018 35.64 31.73 57,338 226.63 185.66 

13 14 Rodes Reef 8,963 39.14 31.46 61,127 266.93 233.90 

14 12 Kinton Point 8,201 28.38 21.03 74,489 257.75 210.32 

15 11 West Point 8,098 26.90 21.78 75,295 250.15 204.61 

16 16 Willows Anchorage 6,405 22.88 15.98 65,769 234.89 190.68 

17 15 Chinese Harbor 6,183 24.93 29.12 65,693 264.89 216.40 

18 20 Forney Cove 6,165 31.45 29.86 36,592 186.69 126.47 

19 17 Cavern Point 5,704 26.05 20.84 61,547 281.04 214.27 

20 27 Smugglers Cove 5,686 53.14 37.38 23,304 217.79 137.40 

21 19 East Point 5,257 25.77 26.48 44,245 216.89 181.57 
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Catch Weight (lbs) 
Rank Value 

Rank Landmark 
Total Mean StDev Total Mean StDev 

22 23 Sandstone Point 4,567 25.37 26.53 30,749 170.83 208.70 

23 24 Arch Rock 3,941 33.97 42.50 31,922 275.19 237.13 

24 29 Prisoners Harbor 3,841 36.24 40.01 18,926 178.55 200.02 

25 22 Scorpion Anchorage 3,816 20.85 20.60 35,567 194.36 184.81 

26 21 Bechers Bay 3,491 20.90 23.35 36,484 218.47 173.97 

27 25 Diablo Point 3,119 31.19 37.78 24,684 246.84 214.67 

28 28 Cueva Valdez 2,050 18.98 15.94 20,759 192.21 200.68 

29 26 Coche Point 1,807 19.22 12.70 24,974 265.68 218.27 

30 32 Bowen Point 1,657 31.26 21.53 14,322 270.23 213.46 

31 30 Morse Point 1,311 19.57 10.97 17,327 258.61 211.55 

32 34 San Pedro Point 1,258 16.13 14.98 9,669 123.96 227.24 

33 31 Pelican Bay 1,072 18.81 19.01 13,868 243.30 279.89 

34 33 Frys Harbor 865 12.72 10.71 12,456 183.18 135.66 
�
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Table 58: Landmarks Ranked By Mean Catch Performance, 1999 – 2003 Seasons. The second 
column shows the rankings from Table 56. Sources: (DFG, 2003c, 2003d). 

Catch 
Performance Catch Traps Pulled 

Rank Value 
Rank Landmark 

Mean Total Mean StDev Total Mean StDev 

1 24 Arch Rock 1.142 3,941 33.97 42.50 3,450 29.74 17.62 

2 14 Rodes Reef 1.026 8,963 39.14 31.46 8,738 38.16 15.09 

3 8 Carrington Point 0.960 13,794 34.49 28.67 14,368 35.92 18.20 

4 26 Coche Point 0.931 1,807 19.22 12.70 1,941 20.65 10.14 

5 15 Chinese Harbor 0.918 6,183 24.93 29.12 6,733 27.15 13.45 

6 19 East Point 0.910 5,257 25.77 26.48 5,776 28.31 16.63 

7 9 Bee Rock 0.906 9,970 37.77 30.46 11,002 41.67 16.84 

8 31 Pelican Bay 0.902 1,072 18.81 19.01 1,189 20.86 12.81 

9 29 Prisoners Harbor 0.863 3,841 36.24 40.01 4,453 42.01 17.02 

10 12 Kinton Point 0.839 8,201 28.38 21.03 9,771 33.81 16.59 

11 32 Bowen Point 0.836 1,657 31.26 21.53 1,982 37.40 26.28 

12 17 Cavern Point 0.831 5,704 26.05 20.84 6,860 31.32 15.35 

13 2 Anacapa Island 0.828 115,674 62.12 51.90 139,741 75.05 40.79 

14 3 Talcott Shoal 0.819 43,480 58.92 54.99 53,092 71.94 54.29 

15 11 West Point 0.814 8,098 26.90 21.78 9,943 33.03 17.42 

16 25 Diablo Point 0.779 3,119 31.19 37.78 4,002 40.02 24.18 

17 13 Brockway Point 0.774 12,413 44.33 33.43 16,042 57.29 23.19 

18 10 Valley Anchorage 0.771 11,217 38.15 24.82 14,552 49.50 17.83 

19 30 Morse Point 0.750 1,311 19.57 10.97 1,749 26.10 10.48 

20 22 Scorpion Anchorage 0.744 3,816 20.85 20.60 5,132 28.04 25.28 

21 16 Willows Anchorage 0.730 6,405 22.88 15.98 8,779 31.35 16.64 

22 6 Albert Anchorage 0.728 13,157 27.58 22.38 18,067 37.88 16.22 

23 5 Gull Island 0.720 16,486 31.58 19.22 22,897 43.86 17.84 

24 18 Ford Point 0.706 9,018 35.64 31.73 12,780 50.51 20.10 

25 27 Smugglers Cove 0.702 5,686 53.14 37.38 8,097 75.67 44.18 

26 21 Bechers Bay 0.677 3,491 20.90 23.35 5,157 30.88 18.93 

27 33 Frys Harbor 0.660 865 12.72 10.71 1,311 19.28 12.90 

28 1 Santa Rosa Island 0.625 110,985 57.06 48.99 177,652 91.34 59.44 

29 20 Forney Cove 0.617 6,165 31.45 29.86 9,985 50.94 21.66 
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30 23 Sandstone Point 0.616 4,567 25.37 26.53 7,412 41.18 35.24 

31 28 Cueva Valdez 0.546 2,050 18.98 15.94 3,753 34.75 13.17 

32 7 Santa Cruz Island 0.493 24,660 38.47 36.64 49,992 77.99 64.16 

33 34 San Pedro Point 0.341 1,258 16.13 14.98 3,690 47.31 9.73 

34 4 Yellowbanks Anchorage 0.321 49,781 36.93 26.72 155,047 115.02 52.73 
�
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Figure 62: Correlations Between Economic Value And Catch (Weight) Rankings. 
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Figure 63: Correlation Between Economic Value And Catch (Number Of Lobsters) Rankings. 
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Figure 64: Correlation Between Economic Value And Catch Performance Rankings. 
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