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Outline

Who we are and why we are here; 
Overview of CDFG fisheries data:
– Description of data sets;
– Temporal, thematic and spatial resolution.
Preliminary results:
– Assessing the data quality: Comparison of 

California landing receipts and trawl logbooks;
– Demo of possible spatial analyses;
– Status of port profiles and habitat information.
What questions can and should be answered?



Who we are
Ecotrust is a non-profit think tank and 
community development organization;
Working to build Salmon Nation—where 
economy, ecology, and equity are in balance;   
Sector programs in Fisheries, Food & Farm, 
First Nations, Forestry;
In-house GIS department and research;
Banking affiliate: Shorebank Enterprise,    
~$15 M in working capital loans;
Collaborate with federal and state agencies, 
universities, industry, tribes & NGOs.



Questions
What’s the number of vessels actively  
engaged in each fishery? (By species and 
port);
Where are different fisheries taking place?
Evolution of different gear types 
Socioeconomic profiles of ports and marinas 
accessing the sanctuary;
How are market changes and changing gear 
types affecting fisheries?
Effects of changes in management 
regulations?
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CDFG Fisheries Data – Overview

Main source of data for profiling the historic 
and current fisheries in sanctuary waters are 
CDFG fisheries data;
First objective: understand the data and what 
they can tell us
– Describe and assess each CDFG data set 

thematically, temporally, and spatially; 
Goals: 
– Characterize the CDFG data, 
– generate a baseline for subsequent analysis,
– Illustrate the kinds of questions that can be 

investigated with the data.



CDFG Fisheries Data – Types

There are three distinct data categories:

A. Data reported by fishermen (logbooks);
B. Data recorded by fish buyers (landing receipts);
C. Fishery independent data, e.g., observers and 

surveys.



A. Logbooks
Based on fishing working group 
recommendations, we requested and compiled 
the following CDFG logbooks:
1. Groundfish trawl log system;
2. Shrimp & prawn trawl log system;
3. Shrimp & prawn trap log system; 
4. Live bait log;
5. Squid log system;
6. Northern & Southern sea urchin logbook;
7. Commercial Passenger Fishing Vessel (CFPV) logs.
Question: are there any others we should get?



1. Groundfish Trawl Logbooks

Each groundfish trawl logbook form collected  
by CDFG represents a single fishing trip;  
Each record contains information about the 
vessel, port, tow, CDFG block for each tow, and 
each species or species group caught during 
each tow; 
The retained catch from each tow is sorted into 
species or species groups and the estimated 
weight in pounds is recorded for each.



1. Groundfish Trawl Logbooks

Temporal Resolution:
– 1981 through 2003;
– Depart and return date and time;
– Date of tow;
– Number of hours towed per tow.
Essentially: The depart and return date and  
time of each tow per trip from 1981-2003;
The range of temporal variables within the 
logbooks depends on the scale and 
characteristics you want to analyze. 



1. Groundfish Trawl Logbooks

Thematic Resolution:
– Range of thematic variables within the logbooks 

depends at what scale and characteristics you 
want to analyze.  

Thematic Variables:
– Depart and return port;
– Tow number; 
– Average tow depth;
– Net type used;
– Target strategy or species\species groups that the 

vessel is trying to catch;
– Species caught;
– Pounds caught.



1. Groundfish Trawl Logbooks

Spatial resolution changes over time:
– 1997-present: latitude and longitude for 

set and up locations, and CDFG block 
(origin) for each tow;

– 1981-1996: only have CDFG block, with 
the midpoint of the trawl block calculated 
and entered in the set latitude and 
longitude columns.

* See Appendix A



2. Shrimp & Prawn Trawl Logs

These logbooks are kept by trawl 
fishermen who target spot prawn, 
ridgeback prawn, or pink shrimp;
Fishermen who target these species are 
required to fill out these logs.



2. Shrimp & Prawn Trawl Logs

Temporal Resolution:
– Currently, this database contains trawl data 

from 1980-2003; no data for 1981;
– Date fish were landed/Date trip completed;
– Date of each haul; 
– Time it took between set and up (in 

minutes); 
The most complete years are from    
2001-2003.



2. Shrimp & Prawn Trawl Logs

Thematic Resolution:
– Tow number per trip;
– Depth of the set and up 

point for each tow;
– Species targeted by 

vessel;
– Pounds of pink shrimp 

caught;
– Pounds of ridgeback 

prawn caught; 
– Pounds of spot prawn 

caught.

Spatial Resolution:
– Latitude and Longitude 

of the set and up point 
for each tow;

– CDFG block number 
where vessel began 
haul;

– CDFG block number 
where vessel ended 
haul.



3. Shrimp & Prawn trap logs

These logbooks are kept by trap fisherman who 
target spot prawn;
Trap fishermen who target spot prawns are 
required to fill out these logs;
Temporal Resolution:
– Currently, this database contains trap data from 

1987-2003;
– Date trap is pulled;
– Number of days traps were in the water.

The most complete years are from 2002-2003.



3. Shrimp & Prawn trap logs

Thematic Resolution:
– Trip number;
– Depth at which traps were set;
– Pounds of spot prawn caught;
– CPUE = days * number of traps;
– CDFG landing receipt number;

Spatial Resolution:
– CDFG block number where trap was set.



4. Live Bait Log

CDFG has monitored the harvest of the  
live bait fisheries through much of the 20th

century;
Northern anchovy and Pacific sardine 
are the predominate species in this fishery;
The nature of the data collected is self-
reported daily estimates of the number of 
‘scoops’ taken and sold by the fishermen, by 
species .



4. Live Bait Log

Several challenges:
– The temporal and thematic range 

changes considerably over the years;
– There are no spatial characteristics;
– Live bait logs have been at different times 

mandated by State law, or submitted to 
the Department on a voluntary basis;

– There are varying compliance rates in 
submitting logs.



4. Live Bait Log: Temporal and 
thematic resolution

1939-2001
– Total catch (MT) 

summaries of the entire 
state for Anchovies and 
Sardines.

1975-1993
– Total catch (number of 

scoops) of Anchovies, 
Sardines, and Squid 
by:

• Vessel; 
• Port complex;
• Month.

1994-1999 
– Recorded by Day 

and Month
– Total catch (number 

of scoops) by:
• Haul;
• Species;
• Vessel; 
• Port;
• miles from port;
• Depth;
• Maximum and 

minimum size.



5. Squid Log System

Temporal 
resolution:
– 2000 through 2003
– Time, day, month, 

and year of each 
set

We need to further investigate the detailed 
thematic and spatial resolution of this data set.
– Use and Compliance?

Spatial resolution:
– Latitude and 

Longitude of set 
point.



5. Squid Log System

Thematic resolution:
– Depth;
– Wattage used;
– Sea Surface Temperature;
– Wind speed and direction;
– Boat speed and direction;
– Type of light used;
– Tonnage;
– Engine Size;
– Side scan sonar used;
– Fathometer used.



6. Northern & Southern California 
Sea Urchin Logbook

We need to further investigate the 
detailed thematic and spatial 
resolution of this data set.
– Use and Compliance?

Temporal resolution:
– Northern CA 1988-

2002;
– Southern CA 1977-

2003.

Spatial resolution:
– CDFG Block;
– Landmarks.



6.  Northern & Southern 
California Sea Urchin Logbook

Thematic resolution:
– Depth;
– Port landed;
– Number of divers;
– Hours in water;
– Estimated pounds caught.



7. CPFV Logs

CPFV catch logs have been collected since 
1936; 
historical records (recovered from 
summaries), 1936-2000:
– Number of fish and species per block and year.
detailed logbook records, 1980-2002:
– Blocks, date, anglers and hours, CPAH;
– Thematic resolution changes in 1995: bird 

encounters, target spp., fishing method, bait.

* See Appendix B



CDFG Fisheries Data – Types

There are three distinct data categories:

A. Data reported by fishermen (logbooks);
B. Data recorded by fish buyers (landing receipts);
C. Fishery independent data, e.g., observers and 

surveys.



B. CDFG Landing Receipts

Fish and Game Code Sections 8043 and 
8046 require that landing receipts be 
filled out and turned into CDFG;
DFG licensed fish businesses (dealers) 
fill out landing receipts and submit 
them to their local CDFG field office;
For some important species (salmon, 
crab, tuna, others?) these are the only 
data available for characterizing the
fishery. 



CDFG Landing receipts - challenges

Sheer size of the data set: approximately 
220,000 records per year (all fisheries);
The thematic and spatial range varies over
time:
– There have been many changes in gear 

codes, species codes, and CDFG blocks 
over the years;

– Preliminary assessment of the spatial 
accuracy of the CDFG block recorded is 
low.



CDFG Landing receipts
Temporal Resolution:
– Currently, this database contains data from 

1980-2003; 
– Month when catch was landed; 
– Day the catch was landed.
Essentially: The day, month, and year of 
each vessel landed fish per trip from 
1980-2003.
As in the groundfish logbooks, the range of 
temporal variables within the landing receipts 
depends at what scale and which
characteristics you want to analyze!



CDFG Landing receipts
Thematic Resolution:
– The finest scale resolution of the landing receipts 

is by trip;
– For each trip there are multiple records that 

indicate the number of pounds landed and price 
paid per species by dealer per port using a 
specific gear type.

Thematic Variables: 
– Species; 
– Pounds; 
– Price paid, i.e., ex vessel revenue;
– Condition, i.e. round or dressed;
– Gear type.



CDFG Landing receipts

Spatial Resolution:
The spatial attribute (CDFG block) in 
the landing receipts is recorded by the 
dealer;
In the 1980’s many of the landing 
receipt records were given a block that 
specified a general area rather than a 
specific 10 minute blocks.



CDFG Fisheries Data – Types

There are three distinct data categories:

A. Data reported by fishermen (logbooks);
B. Data recorded by fish buyers (landing receipts);
C. Fishery independent data, e.g., observers and 

surveys.



C. Fishery Independent Data

Both logbooks and landing receipts are  
fishery-dependent data sets;
May be possible to resolve some of the issues 
with thematic, temporal and spatial 
resolution by triangulating with fishery-
independent data sets;
Most important ones:
– West Coast Groundfish Observer Program;
– CDFG sportfishing sampling & observers; 
– NMFS trawl surveys.



West Coast Groundfish observers

Observe both trawl and fixed gear, LE and 
OA in California (North of Santa Barbara):
– E.g., from 9/01-8/02 observed 23% of MT 

landed in SF port group; 13% from 9/02-8/03.
Provide independent temporal and spatial
verification for trawl fishery (observers 
record dates and locations);
Provide independent spatial verification for 
fixed gear fleet (observers record locations).



CDFG sportfishing data

In addition to CPFV logbooks, various 
sampling and observer programs have been 
conducted on sportfishing fleet:
– 1957-1972: species composition and length 

frequencies from sampling of party boats and 
skiffs from Año Nuevo to Pt. Sur (MB area);

– 1977-1986: California Cooperative Rockfish 
Survey;

– 1979-1986: MRFSS intercept data for MB area;
– 1987-1998: CPFV on-board observers (2,267 

trips; entire JMPR area).



NMFS trawl surveys

Have surveys from 1977-2001
Derive species distributions;
cumulative distribution maps:
– Method developed by Monaco et al., 2001: 

Essentially a probability surface – likelihood 
encountering a particular species in a particular 
place;

– Fox and Starr, 1996 paper: trawl logbook effort 
generally matches NFMS trawl surveys well, i.e., 
fishermen are good at finding fish

Caveat:
– Only “see” species caught by trawl gear.
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Preliminary Results

Distribution of recorded effort over 
time;
The relationship of the thematic 
variables between the landing receipts 
and the trawl logbooks;
Spatial accuracy of the recorded 
CDFG fishing block in the landing 
receipts when compared to the trawl 
logbooks.



Distribution of Recorded Effort Over Time

* See Appendix C



Thematic Relationship Between Landing 
Receipts and Groundfish Trawl Logbooks

Evaluation of the CDFG 10 minute blocks 
recorded in landing receipt entries and 
groundfish trawl logbooks by trip:
We evaluated the thematic accuracy of 
variables within landing receipts using logbook 
entries
– Total pounds
– Total pounds by port group
– Total pounds by species groups
– Total number of vessels
Thematic accuracy is ~99%



Spatial Relationship Between Landing 
Receipts and Groundfish Trawl Logbooks

We evaluated the spatial accuracy of block 
entries within landing receipts using logbook 
entries, using two methods:
– A direct landing receipt trip to logbook tow 

comparison; 
– A comparison of summarized results.
Our analysis showed two distinct types of 
error:
1.Generalized block entry in the landing receipts;  
2.A different block entered in comparison to any 

block entered in corresponding logbook entry or 
entries.



1. Generalized or Invalid Block Entry

Data prior to 1992 
rarely exhibited more 
than 1% of recorded 
blocks with id’s that 
actually exist.

Since 1992 there has 
been a relatively 
consistent increase in 
the number of records 
recorded with valid 
block id’s. 0
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Different block entered in landing 
receipts and logbooks
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either:
– Did not match at all;
– Matched exactly;
– Matched only one of the 

logbook block entries.



Different block entered between 
corresponding entries

For example, in 1981 only 54 landing receipts 
recorded blocks of origin with valid ID’s, ten 
of which were the same as at least one of the 
corresponding log book records;
In 2001, however, 2002 out of 6179 entries 
with valid block IDs had block IDs that were 
the same as at least one block recorded in the 
corresponding log book entry;
So both the proportion of valid ID’s 
increased, and more landing receipts matched 
the logbooks.
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Status of port profiles and habitat 
information

Port profiles:
– Update existing database on port infrastructure 

and businesses;
– Port visits (SF, Bodega, Half Moon Bay);
– Literature review.
Habitat information:
– Inventory of habitat information for sanctuaries 

(MLML);
– Request for actual habitat classification maps 

pending with NMFS NWR;
– Anne: status of request? 



Available geology



Available habitat classifications
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Questions
What’s the number of vessels actively  
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