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Survey Design and Evaluation

Recreational catch and effort estimates rely on dockside sampling programs. By intercepting anglers at the end of their trip,
these programs provide information about catch, effort, and fishing location aggregated over an entire trip. While this approach is
appropriate for estimating total fishing mortality, it obscures relationships between retained and discarded catch, location-specific
catch compositions, and fine-scale spatial distribution of effort. Sampling programs in which onboard observers accompany
anglers to each site provide angler- and site-specificdata on catch, effort, and discard. These data are particularly valuable for
stock assessments, because they contain disaggregated information about catch rates, species composition, and location.
Onboard observer programs conducted by the California Department of Fish and Game (CDFG) and Oregon Department of Fish
and Wildlife (ODFW) collect angler-specific catch and effort data. These programs do not focus on estimation of trends in catch
rates, but rather other quantities that cannot be estimated through dockside sampling (e.g. average weights of discarded fish).
High-resolution (angler-specific) catch rate data from onboard observers should be better estimators of density, compared to
aggregated data from dockside programs. Analysis of discard length compositions could also help inform stock assessments
through improved estimates of size-based selectivity and retention. In addition to recent, ongoing data-collection efforts,
historical data are also available from discontinued onboard observer programs. CDFG conducted onboard CPFV sampling
during the 1970s, 80s, and 90s in southern and central California. Databases from these studies have been made available to
NMFSpersonnel (and occasionally used in assessments) but no comprehensive effort has been made to develop time series of
abundance using a standardized approach.

The proposed study evaluates the potential of existing historical databases from recreational sampling programs along the U.S.
West Coast to develop time series of relative abundance, a critical component of stock assessment efforts. Fishery-independent
survey data do not exist for many recreationally-important species (e.g. nearshore groundfish); therefore, development of
fishery-dependent time series could greatly improve efforts to estimate stock status and sustainable yield. Fishery-dependent
data are typically available from Pacific RecFIN and the three West Coast states in flat files. Thus an important aspect of this
project involves creation of relational databases to provide linkages across databases needed for stock assessment.

The objective of the proposed study is to enhance the use of recreational fishery data by stock assessors.

The Principal Investigator proposes to supervise and assist research conducted by a graduate student researcher, for a period
of one year. Specific tasks and deliverables include:1. Compile and format data from CPFV onboard observer programs into
relational database format2. Explore relationships between data from onboard sampling programs and standard dockside /
logbook sampling3. Develop time series of relative abundance using standardized statistical methodologies (e.g. generalized
linear models)4. Develop and provide documentation of relational database for use by stock assessment community5. Prepare
results for peer-reviewed publication

Pacific

California and Oregon

Historical and recent observer data dating from the 1970s
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The P.I. will have weekly meetings with the contractor to discuss progress and methods. Both the P.I. and contractor will be
working in the same facility, so communication will be in person and via email.

P.I. and contractor will determine points of contact at state agencies, and provide updates via email or phone on a regular basis.
Monthly reports will be submitted to the MRIP Operations Team.

N

Cooperative Institute for Marine Ecosystems and Climate (CIMEC)

Data from onboard sampling programs in California and Oregon have been made available to stock assessment authors online
as text files. However, analysis of these data for purposes related to stock assessment will require development of relational
databases to link boat, location, and catch records.

Communication with state agencies to understand sampling procedures will be critical.

Manuscript for submission to journal

Relational database derived from observer data for use by stock assessors
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Edward Dick Fishery
Biologist

Team
Leader

NMFS
SWFSC

Edward.Dic
k@noaa.go
v

831-420-
3947

Task # Schedule
Description

Prerequisite Schedule Start
Date

Schedule Finish
Date

Milestone

1 Receipt of
funding

03/30/2012 03/30/2012

2 Hiring of student 1 04/16/2012 06/29/2012 Y

3 Creation of
database and
metadata

2 07/02/2012 12/31/2012

4 Development of
abundance
indices

3 10/01/2012 02/28/2013

5 Final report 4 03/01/2013 03/29/2013 Y

Cost Name Cost Description Cost Amount Date Needed

Student and travel costs Graduate student cost
(salary/benefits/overhead)
$54,350 + travel/supplies
$5,000

$59350.00

TOTAL COST $59350.00

Risk Description Risk Impact Risk Probability Risk Mitigation
Approach

Delays in hiring contractor
(GSR or Post-Doc)

Difficulty hiring contractor
position would delay
progress.

Low P.I. has already been in
contact with likely
candidate for contractor
position. Processing of
paperwork for UC hiring
process has been initiated.

The project requires that
onboard observer data
from RecFIN and state
agencies are made
available in a timely
manner with sufficient
documentation (e.g. field
descriptions).

Setbacks associated with
data acquisition could
delay project completion.

Low P.I. has already contacted
data sources (PSMFC and
state agencies) and
received confirmation from
that data for OR will be
provided in a standard
electronic format. Data for
CA is in a flat file format
that will require additional
processing time.
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The National Oceanic and Atmospheric Administration (NOAA), organized in 

1970, has evolved into an agency that establishes national policies and manages 

and conserves our oceanic, coastal, and atmospheric resources. An 

organizational element within NOAA, the Office of Fisheries, is responsible for 

fisheries policy and the direction of the National Marine Fisheries Service (NMFS).

In addition to its formal publications, the NMFS uses the NOAA Technical 

Memorandum series to issue informal scientific and technical publications when 

complete formal review and editorial processing are not appropriate or feasible. 

Documents within this series, however, reflect sound professional work and may 

be referenced in the formal scientific and technical literature.
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Abstract

This paper describes the relational database created for the California Department of Fish
and Wildlife (CDFW) California Recreational Fisheries Survey (CRFS) Onboard Observer
Sampling Program. The program surveys the commercial passenger fishing vessel (CPFV)
fleet fishing out of 15 coastal counties and two counties inside San Francisco Bay, represent-
ing 46 site locations. From 1999 through 2011, observers collected spatially-explicit catch
and release records for 47,417 drifts (fishing stops) during 7,043 observed trips. Lengths
of discarded fish caught by observed anglers were recorded to monitor in-season discards.
Presented herein is a brief description of the sampling program, an overview of the fully
relational database, and quality control methods applied to the historical data. Data from
the relational database are governed by confidentiality requirements and are available via
permission from CDFW.
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1 California Recreational Fisheries Survey

California’s recreational saltwater fishery is one of the largest in the United States, both in
terms of number of participants and value added to the state’s economy. In 2011, 1.05 million
saltwater anglers spent over 900 million dollars on on fishing equipment, i.e., fishing tackle,
boat and vehicle expenses, in California [1]. The recreational fishing industry also supported
over 10 million jobs in 2011, and contributed approximately 844 million dollars value-added
to California’s economy. The California Department of Fish and Wildlife (CDFW) conducts
the California Recreational Fisheries Survey (CRFS) to estimate catches by species and the
amount of effort by fishing mode (for-hire, private, or shore-based). This document focuses
on only the CRFS surveys of the commercial passenger fishing vessel (CPFV),i.e., charter
boat or for-hire fleet. The CPFV fleet is surveyed by 1) interviewing anglers and asking
them about what they caught and discarded (Angler Interview), and 2) riding onboard the
vessel and observing anglers as they fish (Observer Program).

Non-confidential data from Angler Interviews and Observer Program are available for
download from the Recreational Fisheries Information Network’s (RecFIN) website,
www.recfin.org. The Angler Interviews contain the angler’s demographic information as
well as the number of and species of fish the anglers caught during a trip. These data
can be found in the Type 1 (Angler information), Type 2 (Angler-reported catch), Type 3
(Sampler-examined catch), Type 4 (Catch-group pointers), and Type 6 records (Boat group
- after 1993). The only data available for download from the Observer Program is the
Type 3d records (Sampler examined discards - after 2002). This document contains detailed
information on data from the Observer Program and a less detailed description of the Angler
Interview Type 3 records.

1.1 Onboard Observer Sampling Program

The goal of the Observer Program is to collect data including charter boat fishing loca-
tions, catch and discard of observed fish by species, and lengths of discarded fish. In addition
to monitoring discards, the data generated can be used to inform stock assessment, provid-
ing spatially- and temporally-explicit information on catch and effort by fishing location,
discards rates, and size compositions.

The Observer Program began in 1999 as part of the Marine Recreational Fisheries Statis-
tics Survey (MRFSS) and became part of the CRFS sampling program in 2004. The cur-
rent program (1999-present) is similar to previous onboard observer programs conducted by
CDFW’s Central California Marine Sport Fish Project in Monterey, CA [2]. Through 2011,
a total of 7,043 trips were observed. Sampling occurs year-round, with higher frequency
during the summer months (Table 1). Within a year, sampling intensity varies by month
and is based upon historical fishing effort patterns.

The majority of the CPFV observer effort is concentrated in southern California, with
79% of all observed trips originating south of Point Conception (Figure 1; Tables 2-3). As of
2004, California is divided into six geographic districts. For this report, all trips (1999-2011)
were assigned to a CRFS District based upon the port of landing (Figure 2).

1
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The six districts are:

1. South District - Los Angeles, Orange, and San Diego counties.

2. Channel District - Santa Barbara and Ventura counties.

3. Central District - Santa Cruz, Monterey, and San Luis Obispo counties.

4. San Francisco District - Marin, San Francisco, San Mateo, and Sonoma counties,
and the eight counties surrounding San Francisco and San Pablo Bays: Santa Clara,
Alameda, Contra Costa, Solano, Sonoma, Marin, San Francisco, and San Mateo coun-
ties.

5. Wine District - Mendocino County and the Shelter Cove section of Humboldt County
to 40◦10’.

6. Redwood District - Humboldt from 40◦10’ and north and Del Norte Counties.

Observers receive assignments on a monthly basis and are provided with assignment lists
that include sampling dates for a specific port and target survey mode. This document de-
scribes the sampling of CPFV fleet survey mode, which includes both the Observer Program
and Angler Interviews. Observers are instructed to ride along on all fishing trips targeting
groundfish, especially those targeting rockfish and lingcod (Ophiodon elongatus). However,
trips targeting other species are also sampled in the Observer Program. Oftentimes, an ob-
server will be assigned to conduct both the Onboard sampling and Angler Interviews for a
given trip, i.e., ride-along on the fishing trip and conduct angler interviews dockside after the
trip. There are 6,995 trips with catch data from the Angler Interviews and location-specific
catch data from the Observer Program.

During an observed trip, the observer records location-specific information for each fishing
location (referred to as a drift in this document). A drift is defined as a period of time when
anglers have their gear in the water. At the start of each drift, the observer randomly selects
a subset of the boat’s eligible anglers to observe. All fish encountered by the observed anglers
are recorded to the species level and recorded as either kept or discarded. Starting in 2004,
lengths have been measured for discarded fish caught by the observed anglers. The observer
also records the starting and ending times of each drift, the minimum and maximum bottom
depths, and, if the captain allows, the starting and ending drift coordinates.

This document contains a description of the Observer Program data and metadata
through 2011. The quality control of the historical data (1999-2011) is an evolving pro-
cess and changes will have been made to the database after the publication date. There are
44 trips in the database, stored in separate tables, that have missing catch and/or location
records. They have been excluded because they prevent the main database tables from being
fully relational.

2
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2 Relational Database

The Observer Program generates a large amount of data for each trip. We describe the
data available from the Observer Program as well as the relational database created to store
and maintain the data. At present, the historical onboard observer data are available to
authorized users via the RecFIN website in a flat (text) file format. The flat file requires
considerable effort to process before the data can be organized and prepared for analysis. We
transferred the data to a fully relational SQL database. The advantages of storing data in
relational databases are many, including the ease of data retrieval, fine-scale control over data
access, the ability to summarize information quickly and to query information across tables.
Microsoft SQL Server and SQL Server Management Studio were selected as the database
server and management platform because of the flexibility and reliability they offer. The
data can be retrieved or queried from the database server and imported into any number of
data processing programs for full analyses.

Database metadata in Appendix A were compiled using SqlSpec [3]. SQL provides the
flexibility of assigning a datatype to each column; columns were assigned a datatype most
appropriate for the information being stored, i.e., all date and time data are stored as either
datetime or smalldatetime formats (Table A.1). The metadata also indicates if a column
contains NULL values, is a primary key, or has a foreign key relationship. Descriptions of
these properties are below.

The database is organized into a set of four main tables that are related through a set
of defined relationships (Figure 3). The four main tables contain the trip-level information
(Boat Table), fishing drift-level information (Location Table), observed catch (Catch Table),
and lengths of discarded fish (Lengths Table). The database also contains ancillary look-up
tables, which contain information related to the main tables, such as scientific and common
names of fish, and fishing regulations by date. Each of the main tables is assigned an
identifier column (or set of columns), which is known as the primary key. The primary
key must be unique for each row in a table. Foreign keys create the relational aspect of
the database and allow cross-referencing of data among tables. A foreign key creates a
parent/child relationship between tables by identifying columns from one table that also
appear in a second table. A table may have multiple foreign keys, and a hierarchy of tables
can also be created. For instance, the Boat Table is a parent of the Location Table. The
Boat Table contains broader information for the trip, and the Location Table has multiple
entries for each location fished on a trip. The Catch Table is a child of both the Boat Table
and the Location Table, as it contains multiples entries of catch for each location on a trip.

Included in the database are also the Angler Interview Type 3 records. Type 3 records
contain the number of retained and discarded fish as reported by interviewed anglers. Be-
cause an observer often conducts both the onboard sampling and angler interviews, lengths
of retained catch that would have been filleted before reaching the dock are available for
measurements. We matched the trips with Angler Interview to trips in the Observer Pro-
gram using a combination of the vessel identification number, number of anglers aboard the
vessel, and trips’ starting and ending times. These records can also be matched to other
record types associated with the Angler Interviews. From 1999-2011, Angler Interviews were

3
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conducted for 6,995 trips that were also sampled by the Observer Program (Table 4). The
Type 3 Angler Interview data for these trips are included in this relational database. A
brief description of the Type 3 Angler Interview data can be found in Table 5; for additional
information see the CRFS Sampler Manual [4].

The table descriptions below contain details for the majority of columns found in the
database. Brief descriptions of all tables and columns can be found in Table 5. As a note,
columns of database tables in the following text are referenced in capital letters bracketed
by parentheses , e.g., (ASSN), to aid a reader’s ability to quickly reference data. In addition,
blank copies of all Observer Program data collection forms used over the program’s history
can be found in Appendix B.

2.1 Table Descriptions

2.1.1 Boat Table

The Boat Table contains trip-level information, including data pertaining to the vessel,
landing port, trip type, and number of eligible anglers. Each trip is assigned a unique trip
assignment identification number (ASSN). The ASSN is a concatenation of the observer’s trip
number for that date (first versus second assignment of the day), interviewer identification
code, and the date. The ASSN number is also the primary key for the Boat Table and is the
column that links the Boat Table to other tables containing trip information.

Each observer is assigned a unique identification code number (INTVUER), which is
retired when the observer leaves the program. Retired observer codes are never re-assigned
in the Observer Program. The number of observers has increased over time as as the program
has grown, with 57 observers employed in 2011 (Table 6).

From 1999 to September 11, 2002, vessel participation in the Observer Program was
voluntary. An emergency rule enacted on September 12, 2002, made vessel participation
mandatory. The emergency rule was repealed for a period of time, and then became a final
rule on February 27, 2003. Vessels are now required to allow an observer to ride along, as long
as there is room on the vessel. Every participating vessel is assigned a unique identification
number (BOATNUM). A total of 381 boats have participated in the Observer Program. A
handful of vessels fish out of multiple counties and some have changed passenger capacity
certification during the course of the Observer Program. Charter boats with a license to carry
a maximum of six passengers (six-packs) are generally not sampled in the Observer Program,
but are sampled via Angler Interviews. A high percentage of the CPFV in the Redwood
District have six-pack licenses. To increase the number of vessels sampled, six-packs have
been included in the Observer Program in the Redwood District as of 2008.

4
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The number of ‘eligible’ anglers (ANGLERS) is the number of passengers who fished. The
captain and crew members who fish with the intention of keeping their catch are considered
eligible anglers. However, if the captain and/or crew fish and contribute their catch to a
paying passenger’s catch bag they are not considered eligible anglers. A passenger who
intended to fish, but was too sick to fish, is counted as an eligible angler for a trip. Persons
not counted as eligible anglers include passengers who have no intention of fishing, and
captain or crew members who did not fish during the trip.

The landing port (INTSITE) and county (CNTY) codes are provided for each trip, where
county codes are equivalent to the U.S. Federal Information Processing Standard (FIPS)
county codes. The names of ports and counties are available in the Port Look-up Table
(luPORT Table). The number of locations or drifts (NUMLOCS) by trip and number of
observed species caught on a trip (NUMSP) are also available in the Boat Table to provide
users with summary statistics.

2.1.2 Location Table

The Location Table contains 47,417 location-specific records of individual drifts. The
Location Table has a compound (multi-column) primary key of the trip assignment number
and the location number (ASSN; LOCNUM) and is linked to the Boat Table and Catch Table.
For each drift, recorded information includes the number of observed anglers, minimum and
maximum bottom depths, starting and ending coordinates, and starting and ending times.

The fishing boat action (FTYPE) for each drift was recorded starting in 2004. The fishing
action describes the manner of fishing and can be one of the following: free drift (49% of all
records), stationed (5% of records), anchored (42% of records), or trolling (4% of records).
The manner of fishing is oftentimes specific to the target species.

During a free drift, the boat drifts with the current and the engine is not in gear. When
the boat is stationed, the captain engages the engine as needed to maintain the boat’s
position. During an anchored fishing stop, the captain drop’s the boat’s anchor to the
seafloor. The engine is in gear and powered to the desired speed when the boat is trolling.
The observer begins a new fishing location entry only when the anglers remove their gear
from the water in order to move to a new location (or back to the previous starting location,
or possibly back to the same starting location). Anglers may temporarily stop fishing during
a stationed fishing stop when the captain engages the engine; however, a new fishing location
is not recorded.

At the start of each drift, the observer randomly selects a set of eligible anglers (Boat
Table; ANGLERS) to observe for the entire drift (OBSANG). Observers are advised to
observe a subset of 10 anglers or less and the number of observed anglers may or may not
include the same individuals as other drifts during the same trip.

The median percent of observed anglers can reach 100% for ≤ 20 eligible anglers, but
most often not all anglers are observed for any given drift (Figure 4). As the number of
eligible anglers increases, the percent of observed anglers decreases, which is expected, given
the advice to observe 10 or fewer anglers. There are some cases in which the number of
observed anglers exceeds the number of eligible anglers. In these cases it is possible that a

5
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crew member fished and was observed during this drift but not counted as an eligible angler.
The number of observed anglers is currently available for 95% of drifts in the database.
Some of these cases may be resolved in the future (e.g., by consulting the paper copies of
the observer data).

All location and depth information is recorded with the captain’s permission. Drift coor-
dinates are available in both the original data format and in decimal degrees. The conversion
to decimal degrees is based on the recorded units of geographic coordinates (GFORMAT).
The original coordinates were either recorded as DDMMMM, DDMMSS, or DDDDDD,
where D is degrees, M is minutes, and S is seconds. Ninety-six percent of all drifts have
complete starting and ending coordinates. If a drift is less than three minutes or the vessel
traveled less than 300 feet, the observer does not record the ending coordinates. Ending
coordinates for these drifts have been added to the database and denoted with and error
code (see luERROR). Drifts with suspicious or possibly erroneous location data are flagged
in the Location Error column. At the time of publication, 12% (5,752 drifts) of the location
data have possible errors.

The drift times can be found in the original and the SQL smalldatetime formats. The
original time format is HHMM, which has been converted to a date format of YYYY-MM-
DD HH:MM:SS. Across all ports, drift times are typically less than 50 minutes, and rarely
greater than 100 minutes (Figure 5). Estimates of observed catch per unit effort can be
computed for 94% of all drifts, and this may increase with quality control checks.

The minimum (MINDEPTH) and maximum (MAXDEPTH) bottom depths are recorded
in feet for each drift. Where reliable coordinates were available, drift starting and ending
depths were inferred using bathymetry from the U.S. Coastal Relief Model [5] and added
to the database (SGISDEPTH, EGISDEPTH). For nearshore drifts the GIS-inferred depths
should be interpreted with caution (Figure 6). If the starting location is not recorded simul-
taneously with the starting depth, this could explain some of the depth difference in Figure
6. A drift may start adjacent to reef and drift over it. The observer-recorded depth may
be deeper than the majority of the drift if recorded before the vessel reaches the reef, or
shallower than the drift starting location if an observer is not able to record the starting
depth until a minute or two into the drift.

Drifts that started or ended within a large bay, e.g., San Francisco Bay, are noted in
the BAY START and BAY END columns, respectively. Drifts were also mapped and over-
laid with all conservation areas and MPAs adopted prior to 2012. If a drift intersected a
conservation area (regardless of the trip date) where fishing is not allowed, the name of the
conservation area is in SMPA (starting location) and/or EMPA (ending location) column(s).

Data on the presence of pinnipeds were recorded for each drift from 1999-2011. As of
2012, data on the presence of pinnipeds is no longer collected. Pinnipeds were present during
8,594 (18%) of all drifts (PINNIPED). Gear was lost to pinnipeds during 326 drifts (0.7%);
fishing time was lost to pinnipeds during 256 drifts (0.05%); bait was lost to pinnipeds during
1,413 drifts (3%); and hooked fish were lost to pinnipeds during 1,069 drifts (2%).

6
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2.1.3 Catch Table

The Catch Table (named Catches Table in the database due to reserved words in SQL)
contains records of all fish encountered by the observed anglers. The Catch Table has a
compound primary key of trip assignment number, drift number, and species code (ASSN,
LOCNUM, CDFWSP). The Catch Table contains 387,573 records of encounters, representing
430,873 encountered fish (310,122 kept and 120,751 discarded).

Retained catch is recorded in the KEPT column. The discarded fish column (DISCD) is
the only record of discards prior to 2005. From 2005-2011, the discarded column is the sum
of the discarded alive and discarded dead columns (DISCDDEAD + DISCDALIV). There
are 13,452 fish recorded as discarded dead and 70,214 as discarded alive.

Species codes in the database are all RECFIN species codes (RECFINSP). These can be
related to the common names, scientific names, CDFW species codes and ALPHA5 species
codes in the Species Look-up Table (luSPECIES).

Through 2011, there have been 192 species and 40 general categories, e.g., rockfish genus,
skate family, unidentified fish, etc., encountered in the survey (Table 7). The most commonly
encountered species, vermilion rockfish (Sebastes miniatus), was encountered in 15% of all
drifts statewide. Six other species, lingcod, California scorpionfish (Scorpaena guttata), blue
rockfish (Sebastes mystinus), kelp bass (Paralabrax clathratus), barred sandbass (Paralabrax
nebulifer), and chub (Pacific) mackerel (Scomber japonicus) were all observed in at least
10% of all drifts (Table 7). The trip’s target species is not provided in RecFIN and was not
used in determining these values.

Point Conception marks a regional divide in both the magnitude of fishing effort (74%
of observed trips are south of Point Conception) and species’ ranges, e.g., no California
scorpionfish were observed north of Point Conception. Tables 8 and 9 present the same data
as in Table 7, but broken out into north and south of Point Conception, respectively.

North of Point Conception 119 species and 13 generalist categories have been encoun-
tered. All 11 of the species encountered in at least 10% of drifts are groundfish. These
species in order of decreasing encounter rate are blue rockfish, gopher rockfish (Sebastes
carnatus), lingcod, yellowtail rockfish (Sabastes flavidus), vermilion rockfish, black rockfish
(Sebastes melanops), rosy rockfish (Sebastes rosaceus), canary rockfish (Sebastes pinniger),
olive rockfish (Sebastes serranoides), brown rockfish (Sebastes auriculatus), and starry rock-
fish (Sebastes constellatus).

South of Point Conception 174 species and 28 generalist categories have been encountered.
Five species were encountered in at least 10% of all drifts, two of which are groundfish species.
The five species are California scorpionfish, kelp bass, barred sandbass, vermilion rockfish
and chub mackerel.

A summary of the number of fish kept, discarded and number of drifts encountered by
CRFS District is also presented for all species in Table 10.

7
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2.1.4 Lengths Table

The Lengths Table contains fork length measurements (mm) for discarded fish beginning
in 2003 (FISHLENGTH). In addition to measuring fish from observed anglers, the observer
may record fish lengths from unobserved anglers if, 1) the fish will be discarded dead or
alive by any angler on the vessel, or 2) the fish was caught by anglers and retained by the
boat crew. The observer’s goal is to measure the number of fish equal to at least 20% of the
number of fish discarded by observed anglers per drift. The measurements from unobserved
anglers count towards this goal.

The disposition of individual fish (discarded alive or dead) is recorded for each record in
the Lengths Table. If possible, the gender of species with external sexual characteristics is
recorded. Fish weights may be recorded, but are not a priority, as they can be calculated
from fish length. Fish weights are recorded in the database as calculated values, and not
directly measured. Fish weight, W , is calculated as a function of length, L, using the power
equation W = aLb, where parameters a and b can be found in the luSPECIES table in
columns A FL and B FL, respectively. As a note, for purposes of this document, reported
lengths were not quality-controlled, and may contain errors.

Thirty-five species have more than 100 recorded discard length measurements (Figures
7 - 9). Of these species, cabezon (Scorpaenichthys marmoratus), lingcod, kelp greenling
(Hexagrammos decagrammus), canary rockfish, California scorpionfish, California sheephead
(Semicossyphus pulcher), and bocaccio (Sebastes paucispinis) have all been subject to min-
imum size limits, lower bag limits, and/or long-term fishery closures since 1999. See the
Regulations Look-up Table for more detailed information on these regulation changes. Kelp
bass, California scorpionfish, lingcod, rosy rockfish, blue rockfish, canary rockfish, barred
sandbass, and honeycomb rockfish (Sebastes umbrosus) all have over 1000 discard measure-
ments.

The discard lengths can be compared to the retained catch lengths from the Angler
Interviews. The Angler Interview data presented here represent trips that were sampled by
both the Observer and Angler Interview Programs. The number of fish by 2 cm length bin
illustrates the differing length distribution for the discarded versus retained catch (Table 11
- 13).

The high proportions of discarded catch for canary rockfish, yelloweye rockfish (Sebastes
ruberrimus), and lingcod are the result of fishing regulations. There are no size regulations
for either black rockfish or blue rockfish, and the distributions indicate an angler preference
for larger fish.

2.2 Ancillary (Look-up) Tables

The database contains eight ancillary tables containing information related to specific
columns. The look-up tables in the database are for port information (luPORT), species
information (luSPECIES), error code definitions (luERRORS), location error code definitions
(luERROR Location Error), management areas (luMNGMT), fishing regulations (luREGS),
bag limits (luBagLimit), and size limits (luSizeLimit).

8
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2.2.1 Port Look-up Table

The Port Look-up Table contains the port codes and names used in the Observer Program
(Table 14). County names and CRFS districts are also available in this table.

2.2.2 Species Look-up Table

All species in the main database tables are assigned RecFIN species codes (Table 15).
The Species Look-up Table contains all of the information contained in the RecFIN database,
including common name, scientific name, RecFIN assigned species codes, and the ALPHA5
species code. The Species Look-up Table also contains a column to indicate if the species
falls into a regulation category, e.g., nearshore rockfish (REGS Group). For the additional
information available in the Species Look-up Table see Table 5.

2.2.3 Error Code Look-up Table

This table contains all of the possible error codes used in the database, with an exception
for the Location Table (see Section 2.2.4). Error codes have the same meaning across columns
and tables. The unique error codes used and their descriptions can be found in Table 16. See
the Quality Control section for more information regarding the error codes and data quality
monitoring.

2.2.4 Location Table Error Code Look-up Table

This table (luERROR Location Error) contains all of the possible error codes used in the
Location Error column in the Location Table. These identify why the record was flagged,
i.e., GFORMAT missing, improbable times, drift coordinates on land, etc. All drifts longer
than two nautical miles were flagged as well as drifts that had a calculated speed of greater
than 2 knots. Data with an error code in the Location Error column have not been corrected
or checked against the original datasheets at the time of publication. Users are advised to
use these data with caution.

2.2.5 Management Area Look-up Table

Since 2000, CDFW has managed the recreational groundfish fishery by geographic man-
agement areas, which are different than the CRFS districts. The management areas have
changed over time and are documented by year in the Management Area Look-up Table
(luMNGMT; Table 17). Each management area within a year has been assigned a number
in the database (column MNGMT AREA in the luMNGMT AREAS table and also the Lo-
cation Table). Each drift was assigned to a management area based on the drift’s starting
location.

9
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2.2.6 Regulations Look-up Table

CDFW fishing regulations change both within and between years, by management areas,
species, and/or species groups. The Regulations Look-up Table (luREGS) allows users to
track daily regulation changes and relate them to the catch data. CDFW manages the
closures based on defined management areas, which have changed over time (Table 17). See
the “California Recreational Groundfish Fishery Regulations (2000-2010)” document for a
complete history of the regulations [6].

Gear, depth and fishery closures for ocean fishing were enacted beginning in 2000. The
Regulations Look-up Table contains information on all relevant groundfish depth, gear, and
closure regulations beginning in Jan 1, 2000, with one row entry for every calendar day
per management area. The Regulations Look-up Table can be linked to any other table in
the database using the trip date and management area (TRPDATE in the Boat Table or
STIME/ETIME in the Location Table; MNGMT AREA in the Location Table and luM-
NGMT AREAS Table).

2.2.7 Size Limit Look-up Table

The Size Limit Look-up Table (luSizeLimit) includes the recreational size limits for bo-
caccio, cabezeon, California scorpionfish, California sheephead, greenlings (Family Hexa-
grammidae), and lingcod. The regulations are available by year starting in 1999.

2.2.8 Bag Limits Look-up Table

The Bag Limit Look-up Table (luBagLimit) includes the daily recreational bag limits for
cabezeon, California scorpionfish, California sheephead, greenlings, lingcod, ocean whitefish
(Caulolatilus princeps), a general rockfish category, cowcod (Sebastes levis), bocaccio, canary
rockfish, yelloweye rockfish, and nearshore rockfish. The regulations are available by year
and regional area starting in 1999.

2.3 Angler Interview Table

The Angler Interview Table (Dockside Type3) includes trips that were observed by both
the Observer and Angler Interview Programs. The trips with Angler Interviews are linked
to the Observer database via PRT CODE NEW column assigned in the Angler Interview
Type 3 data (Dockside Type3 Table). The Column descriptions for the data included in this
database can be found in Table 5. For a complete description of the Angler Interviews see
the CRFS Sampler Manual [4], available from CDFW.

2.4 Constraints

The primary key and foreign key relationships enforce constraints to prevent poten-
tial errors. The primary key is unique to each row in a table. In the Boat Table the
primary key is the trip assignment number (ASSN). Compound primary keys are used
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for the Location, Catch, and Lengths Tables. The primary key for the Location Table
is the trip assignment number and the drift number (ASSN,LOCNUM). The primary key
for the Catch Table is the trip assignment number, the drift number, and the species code
(ASSN,LOCNUM,ODFWSP). For the Lengths Table, more than one row can contain the
same trip assignment number, drift location, species, and length. Therefore, an additional
identifier column was added to the Lengths Table. The primary key for the Lengths Table
includes the trip assignment number, species code, and a unique record identifier (ASSN,
RECFINSP, RECORD NUM). The drift number LOCNUM is not currently included in the
primary key, due to 3,360 missing drift number entries.

Constraints can also be added manually to the database and placed on a particular column
within a table. If new data violate a constraint, the user will receive an error message. Two
constraints have been added to the Observer database, one for species codes and one for port
codes. A species code cannot be entered in the Catch Table if it does not match a species
code in the Species Look-up Table. The second constraint is on the county and site locations
(CNTY and INTSITE) in the Boat Table. A combination of county and site cannot be
entered unless it is present in the Port Look-up Table.

3 Quality Control

The original unedited data (downloaded from RecFIN in August 2012) remain in the
database as separate tables (xxxBoat Original, xxxLocation Original, xxxSPECIES Original).
Comparisons can be made between the original data and the edited tables (Boat, Location,
Catch, and Lengths Tables). None of the suspicious data in the main tables have been
checked against the original datasheets. However, all suspicious data or records with possi-
ble errors have been flagged in the relational database.

All of the changes made to the data thus far have been explicitly tracked and documented
in the relational database so that revised records can be compared to the original data.
Justification for each change in the database is also documented with error codes. For any
column with edited data, an additional error code column was added to the database. For
example, if an error was found in the County column (CNTY), the column CNTY Error
was added to the database and contains the error code. Specific error codes have the same
definition across tables and columns (Table 16). A description of error codes found in specific
columns is available in the Error Code Look-up Table.

Possible erroneous data fall into three main categories. Changes made to date are all
inferred estimates, based on information from adjacent drifts. Time and location data were
inferred using the average elapsed time, distance, or speed of surrounding drifts. All drifts
with a speed greater than two knots or a distance of greater than two nautical miles are
flagged as possibly erroneous.

Null or empty values coded with dummy variables, e.g., 999, 998, 9998, have been replaced
with NULL in the relational database. If an error was found in coordinate location or time
columns, the correction was made to columns with original data as well as the converted
formats, i.e., decimal degrees for coordinates and date format for time.
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Table 6: Number of observers participating in the program each year.

Year Number of observers

1999 18
2000 12
2001 20
2002 20
2003 22
2004 35
2005 36
2006 38
2007 44
2008 43
2009 41
2010 32
2011 57

24

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 37
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Table 7: All species encountered in the Observer Program (47,417 observed drifts), ranked
by the number of drifts the species was encountered from 2001-2012.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Vermilion rockfish 255 19,450 1,114 7,148 15.07
Lingcod 307 3,189 7,769 5,549 11.70
California scorpionfish 296 23,367 14,472 5,438 11.47
Blue rockfish 256 25,573 8,276 5,407 11.40
Kelp bass 444 15,442 17,019 4,986 10.52
Barred sandbass 446 22,536 6,047 4,732 9.98
Chub (Pacific) mackerel 638 9,459 12,517 4,732 9.98
Gopher rockfish 288 9,318 2,018 4,165 8.78
Starry rockfish 271 7,000 1,274 3,928 8.28
Rosy rockfish 263 4,479 4,048 3,715 7.83
Bocaccio 259 10,396 1,691 3,601 7.59
Copper rockfish 241 5,011 274 3,133 6.61
Yellowtail rockfish 248 9,387 2,434 3,003 6.33
Pacific sanddab 663 34,854 2,076 2,874 6.06
Brown rockfish 236 6,548 1,640 2,826 5.96
Olive rockfish 284 6,308 1,759 2,688 5.67
Pacific barracuda 534 10,939 4,185 2,554 5.39
Honeycomb rockfish 286 4,755 3,265 2,505 5.28
California sheephead 541 3,028 1,741 2,360 4.98
Ocean whitefish 455 7,697 819 2,220 4.68
Black rockfish 253 7,631 1,725 2,019 4.26
Greenspotted rockfish 270 4,712 735 1,992 4.20
Canary rockfish 260 629 3,135 1,876 3.96
Flag rockfish 281 2,882 230 1,769 3.73
Pacific bonito 637 8,270 784 1,649 3.48
Treefish 285 2,155 478 1,617 3.41
Squarespot rockfish 275 2,723 1,020 1,473 3.11
Halfbanded rockfish 283 1,271 2,123 1,332 2.81
California halibut 666 859 1,351 1,303 2.75
Blacksmith 525 4,980 1,345 1,226 2.59
China rockfish 257 1,663 115 1,200 2.53
Speckled rockfish 278 2,563 54 950 2.00
Calico rockfish 272 260 1,719 936 1.97
White croaker 489 893 1,850 873 1.84
Yellowtail amberjack 467 3,093 101 856 1.81
Cabezon 379 410 631 814 1.72
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Table 7: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Kelp rockfish 269 1,086 233 727 1.53
Kelp greenling 303 525 368 685 1.44
Chinook salmon 120 3,442 739 627 1.32
Halfmoon 499 2,845 215 612 1.29
Albacore 639 1,593 2 597 1.26
Chilipepper rockfish 249 2,001 198 586 1.24
Greenstriped rockfish 245 716 214 536 1.13
Widow rockfish 247 1,367 267 434 0.92
Rockfish genus 233 273 464 374 0.79
California lizardfish 145 57 450 346 0.73
Jack mackerel 462 1,023 259 345 0.73
Bat ray 81 22 498 341 0.72
Sanddab genus 662 3,542 328 284 0.60
White seabass 485 277 393 267 0.56
Spiny dogfish shark 55 90 263 223 0.47
Quillback rockfish 252 294 17 211 0.44
Brown smoothhound 42 43 274 207 0.44
Greenblotched rockfish 292 440 43 201 0.42
Senorita 540 20 230 180 0.38
Bigmouth sole 667 179 20 168 0.35
Black and yellow rockfish 268 233 69 164 0.35
Yelloweye rockfish 264 70 111 155 0.33
Black perch 509 201 44 151 0.32
Skipjack tuna 634 259 22 143 0.30
Yellowfin tuna 641 452 0 137 0.29
Fantail sole 668 143 12 134 0.28
Giant seabass 449 4 137 130 0.27
Striped bass 436 204 79 128 0.27
Jacksmelt 212 77 139 125 0.26
Gray smoothhound 41 16 139 122 0.26
Opaleye 497 280 17 121 0.26
Dolphinfish 475 268 0 120 0.25
Grass rockfish 280 118 37 116 0.24
Shovelnose guitarfish 60 19 118 111 0.23
Sharpnose seaperch 514 176 46 109 0.23
Bank rockfish 282 168 6 99 0.21
Giant kelpfish 568 14 135 99 0.21
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Table 7: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Longfin sanddab 665 352 44 98 0.21
Rock wrasse 539 29 88 98 0.21
Speckled sanddab 664 269 48 94 0.20
Sargo 481 135 9 87 0.18
Rock sole 678 88 5 86 0.18
Coho salmon 118 3 185 85 0.18
Pacific scabbardfish 630 188 254 83 0.18
Cowcod 276 31 63 80 0.17
Squid class 710 941 52 80 0.17
Freckled rockfish 290 49 80 71 0.15
Swordspine rockfish 289 29 72 69 0.15
White seaperch 513 83 8 63 0.13
Smoothhound genus 40 8 90 63 0.13
Leopard shark 49 43 112 60 0.13
Rubberlip seaperch 516 73 6 59 0.12
Unidentified fish 0 22 54 59 0.12
Black croaker 492 43 18 48 0.10
Yellowfin croaker 491 89 86 45 0.09
Thornback 61 3 40 38 0.08
Blue shark 48 9 62 38 0.08
Wolf-eel 555 20 24 37 0.08
Starry flounder 685 39 6 34 0.07
Pacific sardine 104 98 24 31 0.07
Sablefish 313 39 40 31 0.07
Spotted sandbass 445 32 20 31 0.07
Finescale triggerfish 696 36 3 30 0.06
White sturgeon 89 10 40 28 0.06
Garibaldi 526 0 34 27 0.06
Bluefin tuna 640 44 0 27 0.06
Spotted ratfish 86 3 23 25 0.05
Petrale sole 673 59 6 25 0.05
Queenfish 494 25 25 23 0.05
California skate 67 11 22 23 0.05
Cancer genus 6 30 9 23 0.05
Flatfish order 660 9 16 23 0.05
Pacific staghorn sculpin 358 2 28 23 0.05
Swell shark 34 0 25 22 0.05
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Table 7: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Rainbow seaperch 520 12 11 21 0.04
Sand sole 691 19 3 19 0.04
Big skate 66 0 21 18 0.04
Salmon genus 115 0 31 17 0.04
Pacific hake 181 0 36 17 0.04
Rosethorn rockfish 250 18 5 16 0.03
Silverside family 210 3 20 16 0.03
Mexican scad 471 33 13 16 0.03
Unidentified sharks 2 0 18 16 0.03
Shortfin mako shark 30 9 8 16 0.03
Red rock crab 7 16 19 15 0.03
Octopus order 725 5 11 15 0.03
Horn shark 16 0 16 13 0.03
Stripetail rockfish 265 18 1 13 0.03
Skate and ray order 58 0 14 13 0.03
Kelp perch 506 19 37 12 0.03
California moray 93 0 13 11 0.02
Sculpin family 318 4 9 11 0.02
Dungeness crab 8 340 77 11 0.02
Striped seaperch 508 8 5 11 0.02
Dwarf red rockfish 293 14 1 10 0.02
Sarcastic fringehead 565 2 8 10 0.02
Bronzespotted rockfish 274 36 0 10 0.02
Longspine combfish 309 1 11 10 0.02
Tiger rockfish 258 10 0 10 0.02
Rock greenling 304 8 5 9 0.02
Thresher shark 28 7 4 9 0.02
Shiner perch 507 5 5 9 0.02
Shortbelly rockfish 251 15 5 8 0.02
Diamond turbot 694 10 0 8 0.02
Soupfin shark 37 4 4 8 0.02
Bull sculpin 342 1 7 8 0.02
Pink seaperch 523 5 3 8 0.02
Surfperch family 505 2 7 7 0.01
Spotfin croaker 493 6 7 7 0.01
Redstripe rockfish 261 8 3 6 0.01
Sandbass genus 443 31 2 6 0.01

28

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 41



"California Final Report", page 39

Table 7: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Lizardfish family 144 0 6 6 0.01
Shortspine combfish 310 1 5 6 0.01
Northern anchovy 109 96 1 6 0.01
Pile perch 515 8 0 6 0.01
Pinkrose rockfish 291 10 6 6 0.01
Pacific angel shark 57 0 6 6 0.01
Buffalo sculpin 339 0 8 6 0.01
Topsmelt 211 4 6 5 0.01
Silver surfperch 511 13 0 5 0.01
Lumptail searobin 299 0 5 5 0.01
Eel order 92 5 4 5 0.01
Red Irish lord 346 0 5 5 0.01
Pacific halibut 693 8 0 5 0.01
Pacific electric ray 63 0 4 4 0.01
Brown Irish lord 348 0 4 4 0.01
Salema 482 0 4 4 0.01
Righteye flounder family 669 2 3 4 0.01
Bullet mackerel 645 4 1 4 0.01
Hagfish order 13 0 5 4 0.01
Skate family 64 0 4 4 0.01
Rainbow trout 123 0 4 4 0.01
Shortspine thornyhead 294 16 0 3 0.01
Spotted turbot 689 3 0 3 0.01
Longnose skate 71 0 5 3 0.01
Walleye surfperch 510 5 0 3 0.01
Rougheye rockfish 234 2 7 3 0.01
Spiny lobster 717 0 3 3 0.01
Starry skate 73 0 3 3 0.01
Painted greenling 308 0 3 3 0.01
Threadfin bass 447 2 0 2 0
Jack family 461 1 4 2 0
Lefteye flounder family 661 2 0 2 0
Ocean sunfish 704 0 2 2 0
Round stingray 80 0 2 2 0
Plainfin midshipman 165 0 2 2 0
Drum family 484 0 2 2 0
Barred surfperch 518 2 0 2 0
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Table 7: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Sockeye salmon 119 2 0 2 0
Spotfin sculpin 353 1 1 2 0
Monkeyface prickleback 596 0 2 2 0
C-O sole 687 2 0 2 0
Pelagic stingray 78 0 2 2 0
Pacific sandfish 544 2 0 2 0
Mexican rockfish 277 3 0 2 0
Ronquil family 545 0 2 2 0
Prickleback family 570 0 2 2 0
Specklefin midshipman 166 1 1 2 0
Painted greenling 315 0 2 2 0
True crabs 5 0 2 2 0
Silvergray rockfish 239 9 1 2 0
Sandpaper skate 68 0 1 1 0
Flyingfish family 199 0 1 1 0
Sharpchin rockfish 267 1 0 1 0
Smooth stargazer 550 0 2 1 0
Onespot fringehead 567 0 1 1 0
Slender sole 682 0 1 1 0
Banded guitarfish 62 0 1 1 0
Sturgeon genus 87 0 1 1 0
Surf smelt 128 0 1 1 0
Bay pipefish 228 0 1 1 0
Padded sculpin 321 0 1 1 0
Corralline sculpin 326 0 1 1 0
Island kelpfish 562 0 1 1 0
Grunt sculpin 378 0 1 1 0
Bluebanded ronquil 546 0 1 1 0
Rockweed gunnel 605 1 0 1 0
Bay goby 614 0 1 1 0
American shad 102 0 1 1 0
Redbanded rockfish 238 0 1 1 0
Popeye catalufa 452 1 0 1 0
Orangemouth corvina 488 1 0 1 0
Blackeye goby 613 0 1 1 0
Pacific hagfish 15 0 1 1 0
Green sturgeon 88 0 1 1 0
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Table 7: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Pink rockfish 273 1 0 1 0
Broomtail grouper 441 0 1 1 0
Clinid family 556 0 1 1 0
Seven gill shark 21 1 0 1 0
Stingray family 75 0 1 1 0
Pacific saury 208 1 0 1 0
California corbina 490 1 0 1 0
Sailfin sandfish 543 28 17 1 0
Pacific pompano 658 1 0 1 0
Hornyhead turbot 690 1 0 1 0
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Table 8: All species encountered in the Observer Program north of Point Conception(12,130
observed drifts), ranked by the number of drifts the species was encountered from 2001-2012.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Blue rockfish 256 23,829 8,061 4,786 39.46
Gopher rockfish 288 7,813 1,535 3,136 25.85
Lingcod 307 2,254 4,071 3,077 25.37
Yellowtail rockfish 248 9,198 2,401 2,889 23.82
Vermilion rockfish 255 5,519 239 2,553 21.05
Black rockfish 253 7,608 1,708 2,006 16.54
Rosy rockfish 263 1,825 2,815 1,998 16.47
Canary rockfish 260 616 3,096 1,838 15.15
Olive rockfish 284 5,139 1,069 1,836 15.14
Brown rockfish 236 4,023 178 1,365 11.25
Starry rockfish 271 2,418 635 1,351 11.14
Copper rockfish 241 1,747 63 1,209 9.97
China rockfish 257 1,661 115 1,198 9.88
Kelp greenling 303 524 367 683 5.63
Chinook salmon 120 3,433 739 621 5.12
Pacific sanddab 663 9,926 558 564 4.65
Bocaccio 259 1,021 75 510 4.20
Cabezon 379 301 116 312 2.57
Widow rockfish 247 938 229 312 2.57
Chub (Pacific) mackerel 638 1,902 240 252 2.08
California halibut 666 287 129 217 1.79
Greenspotted rockfish 270 587 67 211 1.74
Quillback rockfish 252 294 17 211 1.74
Yelloweye rockfish 264 63 107 145 1.2
Striped bass 436 204 79 128 1.06
Treefish 285 143 4 119 0.98
Black and yellow rockfish 268 185 23 105 0.87
Greenstriped rockfish 245 205 52 104 0.86
White croaker 489 140 115 104 0.86
Calico rockfish 272 10 118 102 0.84
Flag rockfish 281 122 1 102 0.84
Coho salmon 118 2 185 84 0.69
Spiny dogfish shark 55 22 106 73 0.60
Chilipepper rockfish 249 402 28 67 0.55
Jack mackerel 462 576 45 64 0.53
Speckled rockfish 278 91 5 58 0.48
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Table 8: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Kelp rockfish 269 92 5 56 0.46
Rock sole 678 50 4 47 0.39
Brown smoothhound 42 3 70 44 0.36
Leopard shark 49 36 94 40 0.33
Squarespot rockfish 275 21 38 40 0.33
Bat ray 81 1 74 34 0.28
Starry flounder 685 39 6 34 0.28
Jacksmelt 212 7 36 28 0.23
Squid class 710 279 0 28 0.23
White sturgeon 89 10 40 28 0.23
Sablefish 313 35 39 26 0.21
Cancer genus 6 30 8 22 0.18
Grass rockfish 280 21 9 21 0.17
Pacific staghorn sculpin 358 2 26 21 0.17
Rockfish genus 233 3 24 19 0.16
Petrale sole 673 50 6 18 0.15
Salmon genus 115 0 31 17 0.14
Sand sole 691 17 3 17 0.14
Pacific hake 181 0 34 15 0.12
Gray smoothhound 41 1 18 13 0.11
Speckled sanddab 664 45 4 13 0.11
Sanddab genus 662 207 76 12 0.10
Albacore 639 25 0 11 0.09
Cowcod 276 7 7 11 0.09
Dungeness crab 8 340 77 11 0.09
Ocean whitefish 455 14 0 11 0.09
Rosethorn rockfish 250 9 5 11 0.09
Dwarf red rockfish 293 14 1 10 0.08
Sculpin family 318 4 8 10 0.08
Tiger rockfish 258 10 0 10 0.08
Rock greenling 304 8 5 9 0.07
Bull sculpin 342 1 7 8 0.07
Stripetail rockfish 265 11 1 8 0.07
Halfbanded rockfish 283 4 9 7 0.06
Pacific sardine 104 11 2 7 0.06
Big skate 66 0 9 6 0.05
Buffalo sculpin 339 0 8 6 0.05
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Table 8: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Red rock crab 7 15 9 6 0.05
Redstripe rockfish 261 8 3 6 0.05
Unidentified fish 0 8 6 6 0.05
Pacific halibut 693 8 0 5 0.04
Wolf-eel 555 2 3 5 0.04
Brown Irish lord 348 0 4 4 0.03
California lizardfish 145 1 3 4 0.03
Pacific scabbardfish 630 38 13 4 0.03
Rainbow trout 123 0 4 4 0.03
Red Irish lord 346 0 4 4 0.03
Shortbelly rockfish 251 14 0 4 0.03
Soupfin shark 37 2 2 4 0.03
Bank rockfish 282 2 3 3 0.02
Blue shark 48 0 3 3 0.02
Greenblotched rockfish 292 0 3 3 0.02
Pacific bonito 637 3 0 3 0.02
Striped seaperch 508 2 1 3 0.02
Thresher shark 28 1 2 3 0.02
Yellowtail amberjack 467 2 2 3 0.02
California sheephead 541 2 0 2 0.02
Fantail sole 668 2 0 2 0.02
Flatfish order 660 1 1 2 0.02
Longspine combfish 309 0 2 2 0.02
Pacific barracuda 534 68 0 2 0.02
Painted greenling 315 0 2 2 0.02
Silvergray rockfish 239 9 1 2 0.02
Smoothhound genus 40 1 3 2 0.02
Sockeye salmon 119 2 0 2 0.02
Spotted ratfish 86 1 1 2 0.02
White seabass 485 2 0 2 0.02
Bay goby 614 0 1 1 0.01
Broomtail grouper 441 0 1 1 0.01
California skate 67 0 1 1 0.01
Corralline sculpin 326 0 1 1 0.01
Green sturgeon 88 0 1 1 0.01
Honeycomb rockfish 286 0 1 1 0.01
Lefteye flounder family 661 1 0 1 0.01
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Table 8: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Longnose skate 71 0 1 1 0.01
Northern anchovy 109 0 1 1 0.01
Onespot fringehead 567 0 1 1 0.01
Pacific electric ray 63 0 1 1 0.01
Padded sculpin 321 0 1 1 0.01
Painted greenling 308 0 1 1 0.01
Redbanded rockfish 238 0 1 1 0.01
Righteye flounder family 669 1 0 1 0.01
Sarcastic fringehead 565 0 1 1 0.01
Sargo 481 1 0 1 0.01
Senorita 540 0 1 1 0.01
Seven gill shark 21 1 0 1 0.01
Sharpchin rockfish 267 1 0 1 0.01
Silver surfperch 511 1 0 1 0.01
Skate and ray order 58 0 1 1 0.01
Spotfin sculpin 353 1 0 1 0.01
Spotted sandbass 445 0 2 1 0.01
Sturgeon genus 87 0 1 1 0.01
Surf smelt 128 0 1 1 0.01
Surfperch family 505 0 1 1 0.01
True crabs 5 0 1 1 0.01
Yellowfin croaker 491 1 0 1 0.01
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Table 9: All species encountered in the Observer Program south of Point Conception (35,287
observed drifts), ranked by the number of drifts the species was encountered from 2001-2012.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

California scorpionfish 296 23,367 14,472 5,438 15.41
Kelp bass 444 15,442 17,019 4,986 14.13
Barred sandbass 446 22,536 6,047 4,732 13.41
Vermilion rockfish 255 13,931 875 4,595 13.02
Chub (Pacific) mackerel 638 7,557 12,277 4,480 12.70
Bocaccio 259 9,375 1,616 3,091 8.76
Starry rockfish 271 4,582 639 2,577 7.30
Pacific barracuda 534 10,871 4,185 2,552 7.23
Honeycomb rockfish 286 4,755 3,264 2,504 7.10
Lingcod 307 935 3,698 2,472 7.01
California sheephead 541 3,026 1,741 2,358 6.68
Pacific sanddab 663 24,928 1,518 2,310 6.55
Ocean whitefish 455 7,683 819 2,209 6.26
Copper rockfish 241 3,264 211 1,924 5.45
Greenspotted rockfish 270 4,125 668 1,781 5.05
Rosy rockfish 263 2,654 1,233 1,717 4.87
Flag rockfish 281 2,760 229 1,667 4.72
Pacific bonito 637 8,267 784 1,646 4.66
Treefish 285 2,012 474 1,498 4.25
Brown rockfish 236 2,525 1,462 1,461 4.14
Squarespot rockfish 275 2,702 982 1,433 4.06
Halfbanded rockfish 283 1,267 2,114 1,325 3.75
Blacksmith 525 4,980 1,345 1,226 3.47
California halibut 666 572 1,222 1,086 3.08
Gopher rockfish 288 1,505 483 1,029 2.92
Speckled rockfish 278 2,472 49 892 2.53
Yellowtail amberjack 467 3,091 99 853 2.42
Olive rockfish 284 1,169 690 852 2.41
Calico rockfish 272 250 1,601 834 2.36
White croaker 489 753 1,735 769 2.18
Kelp rockfish 269 994 228 671 1.90
Blue rockfish 256 1,744 215 621 1.76
Halfmoon 499 2,845 215 612 1.73
Albacore 639 1,568 2 586 1.66
Chilipepper rockfish 249 1,599 170 519 1.47
Cabezon 379 109 515 502 1.42
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Table 9: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Greenstriped rockfish 245 511 162 432 1.22
Rockfish genus 233 270 440 355 1.01
California lizardfish 145 56 447 342 0.97
Bat ray 81 21 424 307 0.87
Jack mackerel 462 447 214 281 0.80
Sanddab genus 662 3,335 252 272 0.77
White seabass 485 275 393 265 0.75
Greenblotched rockfish 292 440 40 198 0.56
Senorita 540 20 229 179 0.51
Bigmouth sole 667 179 20 168 0.48
Brown smoothhound 42 40 204 163 0.46
Black perch 509 201 44 151 0.43
Spiny dogfish shark 55 68 157 150 0.43
Skipjack tuna 634 259 22 143 0.41
Yellowfin tuna 641 452 0 137 0.39
Fantail sole 668 141 12 132 0.37
Giant seabass 449 4 137 130 0.37
Widow rockfish 247 429 38 122 0.35
Opaleye 497 280 17 121 0.34
Dolphinfish 475 268 0 120 0.34
Yellowtail rockfish 248 189 33 114 0.32
Shovelnose guitarfish 60 19 118 111 0.31
Gray smoothhound 41 15 121 109 0.31
Sharpnose seaperch 514 176 46 109 0.31
Giant kelpfish 568 14 135 99 0.28
Longfin sanddab 665 352 44 98 0.28
Rock wrasse 539 29 88 98 0.28
Jacksmelt 212 70 103 97 0.27
Bank rockfish 282 166 3 96 0.27
Grass rockfish 280 97 28 95 0.27
Sargo 481 134 9 86 0.24
Speckled sanddab 664 224 44 81 0.23
Pacific scabbardfish 630 150 241 79 0.22
Freckled rockfish 290 49 80 71 0.20
Cowcod 276 24 56 69 0.20
Swordspine rockfish 289 29 72 69 0.20
White seaperch 513 83 8 63 0.18
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Table 9: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Smoothhound genus 40 7 87 61 0.17
Black and yellow rockfish 268 48 46 59 0.17
Rubberlip seaperch 516 73 6 59 0.17
Unidentified fish 0 14 48 53 0.15
Squid class 710 662 52 52 0.15
Black croaker 492 43 18 48 0.14
Yellowfin croaker 491 88 86 44 0.12
Rock sole 678 38 1 39 0.11
Canary rockfish 260 13 39 38 0.11
Thornback 61 3 40 38 0.11
Blue shark 48 9 59 35 0.10
Wolf-eel 555 18 21 32 0.09
Finescale triggerfish 696 36 3 30 0.09
Spotted sandbass 445 32 18 30 0.09
Bluefin tuna 640 44 0 27 0.08
Garibaldi 526 0 34 27 0.08
Pacific sardine 104 87 22 24 0.07
Queenfish 494 25 25 23 0.07
Spotted ratfish 86 2 22 23 0.07
California skate 67 11 21 22 0.06
Swell shark 34 0 25 22 0.06
Flatfish order 660 8 15 21 0.06
Rainbow seaperch 520 12 11 21 0.06
Leopard shark 49 7 18 20 0.06
Mexican scad 471 33 13 16 0.05
Shortfin mako shark 30 9 8 16 0.05
Silverside family 210 3 20 16 0.05
Unidentified sharks 2 0 18 16 0.05
Octopus order 725 5 11 15 0.04
Black rockfish 253 23 17 13 0.04
Horn shark 16 0 16 13 0.04
Big skate 66 0 12 12 0.03
Kelp perch 506 19 37 12 0.03
Skate and ray order 58 0 13 12 0.03
California moray 93 0 13 11 0.03
Bronzespotted rockfish 274 36 0 10 0.03
Yelloweye rockfish 264 7 4 10 0.03
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Table 9: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Red rock crab 7 1 10 9 0.03
Sarcastic fringehead 565 2 7 9 0.03
Shiner perch 507 5 5 9 0.03
Diamond turbot 694 10 0 8 0.02
Longspine combfish 309 1 9 8 0.02
Pink seaperch 523 5 3 8 0.02
Striped seaperch 508 6 4 8 0.02
Petrale sole 673 9 0 7 0.02
Spotfin croaker 493 6 7 7 0.02
Chinook salmon 120 9 0 6 0.02
Lizardfish family 144 0 6 6 0.02
Pacific angel shark 57 0 6 6 0.02
Pile perch 515 8 0 6 0.02
Pinkrose rockfish 291 10 6 6 0.02
Sandbass genus 443 31 2 6 0.02
Shortspine combfish 310 1 5 6 0.02
Surfperch family 505 2 6 6 0.02
Thresher shark 28 6 2 6 0.02
Eel order 92 5 4 5 0.01
Lumptail searobin 299 0 5 5 0.01
Northern anchovy 109 96 0 5 0.01
Rosethorn rockfish 250 9 0 5 0.01
Sablefish 313 4 1 5 0.01
Stripetail rockfish 265 7 0 5 0.01
Topsmelt 211 4 6 5 0.01
Bullet mackerel 645 4 1 4 0.01
Hagfish order 13 0 5 4 0.01
Salema 482 0 4 4 0.01
Shortbelly rockfish 251 1 5 4 0.01
Silver surfperch 511 12 0 4 0.01
Skate family 64 0 4 4 0.01
Soupfin shark 37 2 2 4 0.01
Pacific electric ray 63 0 3 3 0.01
Righteye flounder family 669 1 3 3 0.01
Rougheye rockfish 234 2 7 3 0.01
Shortspine thornyhead 294 16 0 3 0.01
Spiny lobster 717 0 3 3 0.01
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Table 9: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Spotted turbot 689 3 0 3 0.01
Starry skate 73 0 3 3 0.01
Walleye surfperch 510 5 0 3 0.01
Barred surfperch 518 2 0 2 0.01
China rockfish 257 2 0 2 0.01
C-O sole 687 2 0 2 0.01
Drum family 484 0 2 2 0.01
Jack family 461 1 4 2 0.01
Kelp greenling 303 1 1 2 0.01
Longnose skate 71 0 4 2 0.01
Mexican rockfish 277 3 0 2 0.01
Monkeyface prickleback 596 0 2 2 0.01
Ocean sunfish 704 0 2 2 0.01
Pacific hake 181 0 2 2 0.01
Pacific sandfish 544 2 0 2 0.01
Pacific staghorn sculpin 358 0 2 2 0.01
Painted greenling 308 0 2 2 0.01
Pelagic stingray 78 0 2 2 0.01
Plainfin midshipman 165 0 2 2 0.01
Prickleback family 570 0 2 2 0.01
Ronquil family 545 0 2 2 0.01
Round stingray 80 0 2 2 0.01
Sand sole 691 2 0 2 0.01
Specklefin midshipman 166 1 1 2 0.01
Threadfin bass 447 2 0 2 0.01
American shad 102 0 1 1 0
Banded guitarfish 62 0 1 1 0
Bay pipefish 228 0 1 1 0
Blackeye goby 613 0 1 1 0
Bluebanded ronquil 546 0 1 1 0
California corbina 490 1 0 1 0
Cancer genus 6 0 1 1 0
Clinid family 556 0 1 1 0
Coho salmon 118 1 0 1 0
Flyingfish family 199 0 1 1 0
Grunt sculpin 378 0 1 1 0
Hornyhead turbot 690 1 0 1 0
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Table 9: continued.

Percent (%)
RecFIN Number Number Drifts of drifts

Common name species code kept discarded encountered encountered

Island kelpfish 562 0 1 1 0
Lefteye flounder family 661 1 0 1 0
Orangemouth corvina 488 1 0 1 0
Pacific hagfish 15 0 1 1 0
Pacific pompano 658 1 0 1 0
Pacific saury 208 1 0 1 0
Pink rockfish 273 1 0 1 0
Popeye catalufa 452 1 0 1 0
Red Irish lord 346 0 1 1 0
Rockweed gunnel 605 1 0 1 0
Sailfin sandfish 543 28 17 1 0
Sandpaper skate 68 0 1 1 0
Sculpin family 318 0 1 1 0
Slender sole 682 0 1 1 0
Smooth stargazer 550 0 2 1 0
Spotfin sculpin 353 0 1 1 0
Stingray family 75 0 1 1 0
True crabs 5 0 1 1 0
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Table 10: Species encountered in at least 1.0% of all observed trips in the Observer
Program by CRFS district. Data within each county represent at least three vessels
to meet CDFW standards for confidential data.

CRFS Number Number Drifts
Common name District kept discarded encountered

Albacore Redwood 0 0 0
Albacore Wine 0 0 0
Albacore San Fran. 25 0 11
Albacore Central 0 0 0
Albacore Channel 139 0 8
Albacore South 1429 2 578

Barred sandbass Redwood 0 0 0
Barred sandbass Wine 0 0 0
Barred sandbass San Fran. 0 0 0
Barred sandbass Central 0 0 0
Barred sandbass Channel 1576 171 288
Barred sandbass South 20960 5876 4444

Black rockfish Redwood 2153 727 457
Black rockfish Wine 262 30 123
Black rockfish San Fran. 4188 835 1132
Black rockfish Central 1005 116 294
Black rockfish Channel 21 17 12
Black rockfish South 2 0 1

Blacksmith Redwood 0 0 0
Blacksmith Wine 0 0 0
Blacksmith San Fran. 0 0 0
Blacksmith Central 0 0 0
Blacksmith Channel 366 130 119
Blacksmith South 4614 1215 1107

Blue rockfish Redwood 119 248 127
Blue rockfish Wine 962 813 253
Blue rockfish San Fran. 7327 1961 1523
Blue rockfish Central 15421 5039 2883
Blue rockfish Channel 1657 187 542
Blue rockfish South 87 28 79

Bocaccio Redwood 0 0 0
Bocaccio Wine 0 0 0
Bocaccio San Fran. 241 7 132
Bocaccio Central 780 68 378
Bocaccio Channel 2969 767 1111
Bocaccio South 6406 849 1980
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Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Brown rockfish Redwood 2 0 2
Brown rockfish Wine 0 1 1
Brown rockfish San Fran. 1455 50 650
Brown rockfish Central 2566 127 712
Brown rockfish Channel 1041 506 442
Brown rockfish South 1484 956 1019

Cabezon Redwood 9 4 11
Cabezon Wine 23 8 27
Cabezon San Fran. 208 61 195
Cabezon Central 61 43 79
Cabezon Channel 12 69 58
Cabezon South 97 446 444

Calico rockfish Redwood 0 0 0
Calico rockfish Wine 0 0 0
Calico rockfish San Fran. 1 4 5
Calico rockfish Central 9 114 97
Calico rockfish Channel 23 195 119
Calico rockfish South 227 1406 715

California halibut Redwood 3 14 11
California halibut Wine 0 0 0
California halibut San Fran. 263 97 189
California halibut Central 21 18 17
California halibut Channel 103 49 106
California halibut South 469 1173 980

California scorpionfish Redwood 0 0 0
California scorpionfish Wine 0 0 0
California scorpionfish San Fran. 0 0 0
California scorpionfish Central 0 0 0
California scorpionfish Channel 789 164 481
California scorpionfish South 22578 14308 4957

California sheephead Redwood 0 0 0
California sheephead Wine 0 0 0
California sheephead San Fran. 0 0 0
California sheephead Central 2 0 2
California sheephead Channel 283 62 217
California sheephead South 2743 1679 2141

43

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 56



"California Final Report", page 54

Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Canary rockfish Redwood 0 47 32
Canary rockfish Wine 20 171 115
Canary rockfish San Fran. 369 1403 756
Canary rockfish Central 227 1475 935
Canary rockfish Channel 7 31 26
Canary rockfish South 6 8 12

Chilipepper rockfish Redwood 0 0 0
Chilipepper rockfish Wine 0 0 0
Chilipepper rockfish San Fran. 170 5 26
Chilipepper rockfish Central 232 23 41
Chilipepper rockfish Channel 538 105 242
Chilipepper rockfish South 1061 65 277

China rockfish Redwood 10 0 10
China rockfish Wine 270 23 160
China rockfish San Fran. 918 52 633
China rockfish Central 463 40 395
China rockfish Channel 2 0 2
China rockfish South 0 0 0

Chinook salmon Redwood 30 1 4
Chinook salmon Wine 111 30 25
Chinook salmon San Fran. 2725 645 373
Chinook salmon Central 567 63 219
Chinook salmon Channel 8 0 5
Chinook salmon South 1 0 1

Chub (Pacific) mackerel Redwood 0 0 0
Chub (Pacific) mackerel Wine 1 0 1
Chub (Pacific) mackerel San Fran. 205 29 42
Chub (Pacific) mackerel Central 1696 211 209
Chub (Pacific) mackerel Channel 532 748 332
Chub (Pacific) mackerel South 7025 11529 4148

Copper rockfish Redwood 8 1 9
Copper rockfish Wine 21 0 21
Copper rockfish San Fran. 402 15 309
Copper rockfish Central 1316 47 870
Copper rockfish Channel 2099 103 998
Copper rockfish South 1165 108 926
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Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Flag rockfish Redwood 0 0 0
Flag rockfish Wine 0 0 0
Flag rockfish San Fran. 10 0 9
Flag rockfish Central 112 1 93
Flag rockfish Channel 657 67 463
Flag rockfish South 2103 162 1204

Gopher rockfish Redwood 2 1 2
Gopher rockfish Wine 136 7 93
Gopher rockfish San Fran. 1688 213 914
Gopher rockfish Central 5987 1314 2127
Gopher rockfish Channel 566 203 376
Gopher rockfish South 939 280 653

Greenspotted rockfish Redwood 0 0 0
Greenspotted rockfish Wine 0 0 0
Greenspotted rockfish San Fran. 156 14 65
Greenspotted rockfish Central 431 53 146
Greenspotted rockfish Channel 2139 232 669
Greenspotted rockfish South 1986 436 1112

Greenstriped rockfish Redwood 0 0 0
Greenstriped rockfish Wine 0 0 0
Greenstriped rockfish San Fran. 56 22 27
Greenstriped rockfish Central 149 30 77
Greenstriped rockfish Channel 142 46 119
Greenstriped rockfish South 369 116 313

Halfbanded rockfish Redwood 0 0 0
Halfbanded rockfish Wine 0 0 0
Halfbanded rockfish San Fran. 0 0 0
Halfbanded rockfish Central 4 9 7
Halfbanded rockfish Channel 130 540 343
Halfbanded rockfish South 1137 1574 982

Halfmoon Redwood 0 0 0
Halfmoon Wine 0 0 0
Halfmoon San Fran. 0 0 0
Halfmoon Central 0 0 0
Halfmoon Channel 211 5 46
Halfmoon South 2634 210 566
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Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Honeycomb rockfish Redwood 0 0 0
Honeycomb rockfish Wine 0 0 0
Honeycomb rockfish San Fran. 0 0 0
Honeycomb rockfish Central 0 1 1
Honeycomb rockfish Channel 155 130 179
Honeycomb rockfish South 4600 3134 2325

Kelp bass Redwood 0 0 0
Kelp bass Wine 0 0 0
Kelp bass San Fran. 0 0 0
Kelp bass Central 0 0 0
Kelp bass Channel 1424 656 426
Kelp bass South 14018 16363 4560

Kelp greenling Redwood 36 74 88
Kelp greenling Wine 80 37 81
Kelp greenling San Fran. 298 148 332
Kelp greenling Central 110 108 182
Kelp greenling Channel 1 0 1
Kelp greenling South 0 1 1

Kelp rockfish Redwood 0 0 0
Kelp rockfish Wine 0 0 0
Kelp rockfish San Fran. 9 0 3
Kelp rockfish Central 83 5 53
Kelp rockfish Channel 370 123 244
Kelp rockfish South 624 105 427

Lingcod Redwood 45 32 51
Lingcod Wine 79 127 135
Lingcod San Fran. 1325 1470 1177
Lingcod Central 805 2442 1714
Lingcod Channel 337 1564 1007
Lingcod South 598 2134 1465

Ocean whitefish Redwood 0 0 0
Ocean whitefish Wine 0 0 0
Ocean whitefish San Fran. 0 0 0
Ocean whitefish Central 14 0 11
Ocean whitefish Channel 1156 84 321
Ocean whitefish South 6527 735 1888
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Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Olive rockfish Redwood 1 10 8
Olive rockfish Wine 83 35 59
Olive rockfish San Fran. 1596 145 537
Olive rockfish Central 3459 879 1232
Olive rockfish Channel 596 438 400
Olive rockfish South 573 252 452

Pacific barracuda Redwood 0 0 0
Pacific barracuda Wine 0 0 0
Pacific barracuda San Fran. 67 0 1
Pacific barracuda Central 1 0 1
Pacific barracuda Channel 1170 63 188
Pacific barracuda South 9701 4122 2364

Pacific bonito Redwood 0 0 0
Pacific bonito Wine 0 0 0
Pacific bonito San Fran. 0 0 0
Pacific bonito Central 3 0 3
Pacific bonito Channel 203 30 61
Pacific bonito South 8064 754 1585

Pacific sanddab Redwood 0 0 0
Pacific sanddab Wine 0 1 1
Pacific sanddab San Fran. 2136 32 90
Pacific sanddab Central 7790 525 473
Pacific sanddab Channel 2319 291 616
Pacific sanddab South 22609 1227 1694

Rosy rockfish Redwood 0 0 0
Rosy rockfish Wine 43 14 30
Rosy rockfish San Fran. 498 457 385
Rosy rockfish Central 1284 2344 1583
Rosy rockfish Channel 1626 776 908
Rosy rockfish South 1028 457 809

Speckled rockfish Redwood 0 0 0
Speckled rockfish Wine 0 0 0
Speckled rockfish San Fran. 28 0 16
Speckled rockfish Central 63 5 42
Speckled rockfish Channel 1061 13 340
Speckled rockfish South 1411 36 552
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Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Squarespot rockfish Redwood 0 0 0
Squarespot rockfish Wine 0 0 0
Squarespot rockfish San Fran. 3 5 3
Squarespot rockfish Central 18 33 37
Squarespot rockfish Channel 507 295 388
Squarespot rockfish South 2195 687 1045

Starry rockfish Redwood 0 0 0
Starry rockfish Wine 7 0 4
Starry rockfish San Fran. 297 84 175
Starry rockfish Central 2114 551 1172
Starry rockfish Channel 1515 157 872
Starry rockfish South 3067 482 1705

Treefish Redwood 0 0 0
Treefish Wine 0 0 0
Treefish San Fran. 2 0 2
Treefish Central 141 4 117
Treefish Channel 412 39 298
Treefish South 1600 435 1200

Vermilion rockfish Redwood 24 0 15
Vermilion rockfish Wine 70 0 56
Vermilion rockfish San Fran. 964 25 632
Vermilion rockfish Central 4461 214 1850
Vermilion rockfish Channel 5065 159 1529
Vermilion rockfish South 8866 716 3066

White croaker Redwood 0 0 0
White croaker Wine 0 0 0
White croaker San Fran. 55 91 78
White croaker Central 85 24 26
White croaker Channel 28 63 42
White croaker South 725 1672 727

Yellowtail amberjack Redwood 0 0 0
Yellowtail amberjack Wine 1 1 2
Yellowtail amberjack San Fran. 0 0 0
Yellowtail amberjack Central 1 1 1
Yellowtail amberjack Channel 151 0 44
Yellowtail amberjack South 2940 99 809
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Table 10: continued.

CRFS Number Number Drifts
Common name District kept discarded encountered

Yellowtail rockfish Redwood 2 45 29
Yellowtail rockfish Wine 163 77 120
Yellowtail rockfish San Fran. 2833 754 874
Yellowtail rockfish Central 6200 1525 1866
Yellowtail rockfish Channel 148 30 86
Yellowtail rockfish South 41 3 28
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Table 11: Number of individual rockfish by species measured from the Observer Program
(discarded, n=7,043 trips) and from Angler Interviews (kept, n=6,995 trips).

Fork
length (cm) Black rockfish Blue rockfish Bocaccio Brown rockfish

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 0 0
2-3 0 0 2 1 0 0 0 0
4-5 0 0 0 0 0 0 0 0
6-7 0 1 0 0 0 0 0 0
8-9 0 0 0 1 0 0 1 2

10-11 1 3 3 11 1 0 0 4
12-13 0 1 1 12 0 3 0 11
14-15 3 2 10 33 2 3 6 13
16-17 6 6 48 68 11 16 34 45
18-19 21 18 199 92 10 19 154 76
20-21 111 55 982 143 24 19 396 118
22-23 353 57 2768 218 40 20 566 86
24-25 736 72 5084 284 149 17 757 64
26-27 1287 88 5767 172 419 20 1013 42
28-29 1756 52 6651 130 617 23 1205 35
30-31 2078 38 7979 106 782 22 1369 35
32-33 1717 20 6752 68 979 12 1472 31
34-35 1116 11 4330 28 1177 16 1466 30
36-37 606 4 2057 11 1281 21 1446 23
38-39 388 1 722 4 1394 21 1071 14
40-41 322 0 136 0 1504 32 641 12
42-43 224 0 15 0 1416 39 305 4
44-45 168 1 12 0 1298 20 134 3
46-47 118 0 8 0 1158 19 53 0
48-49 57 0 3 0 882 17 12 0
50-51 38 2 3 0 819 5 2 0
52-53 12 0 2 0 649 4 1 0
54-55 5 0 0 0 454 2 1 0
56-57 1 0 0 0 338 3 1 0
58-59 0 0 0 0 239 1 0 0
60-61 1 0 3 0 160 0 0 0
62-63 0 0 1 0 96 0 0 0
64-65 0 0 1 0 62 1 0 0
66-67 0 0 1 0 45 0 0 0
68-69 0 0 0 0 27 0 0 0
70-71 0 0 0 0 10 0 0 0
72-73 0 0 0 0 7 0 0 0
74-75 0 0 1 0 1 0 1 0
76-77 0 0 1 0 5 0 0 0
78-79 0 0 0 0 3 1 0 0
80-81 0 0 0 0 0 0 0 0
82-83 0 0 0 0 0 0 0 0
84-85 0 0 0 0 0 0 0 0
86-87 0 0 0 0 0 0 0 0
88-89 0 0 0 0 0 0 0 0
90-91 0 0 0 0 0 0 0 0
92-93 0 0 0 0 0 0 0 0
94-95 0 0 0 0 0 0 0 0
96-97 0 0 0 0 0 0 0 0
98-99 0 0 0 0 1 0 0 0

Total 11438 432 44430 1382 16756 376 12502 648
Mean 31.91 26.05 29.88 24.87 42.05 34.65 32.46 24.99

Std. Dev. 5.39 4.84 4.28 4.99 8.70 10.84 5.96 6.83

Note: The proportion of measured kept fish to measured discarded fish in Tables 9-11 are not equal to the proportion
of kept to discarded fish from all trips.
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Table 11: continued.

Fork
length (cm) Calico rockfish Canary rockfish Chilipepper rockfish China rockfish

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 0 0
2-3 0 0 0 0 0 0 0 0
4-5 0 0 0 0 0 0 0 0
6-7 0 2 0 0 0 0 0 0
8-9 0 8 0 0 0 0 0 0

10-11 3 31 0 1 1 1 0 0
12-13 53 263 1 2 0 0 0 0
14-15 121 393 0 3 0 5 0 0
16-17 93 215 1 15 23 15 1 0
18-19 24 16 5 35 92 4 4 0
20-21 5 1 5 77 265 7 23 0
22-23 3 1 8 111 409 6 98 4
24-25 3 0 14 113 510 6 253 4
26-27 1 0 38 123 426 1 503 4
28-29 0 0 61 132 323 1 769 3
30-31 0 0 87 183 232 1 675 2
32-33 0 0 100 163 199 2 324 4
34-35 0 0 128 152 149 0 98 1
36-37 0 0 135 89 113 1 35 0
38-39 0 0 124 65 128 0 12 0
40-41 0 0 73 36 166 0 2 1
42-43 0 0 52 25 184 0 1 0
44-45 0 0 28 7 118 0 1 0
46-47 0 0 15 6 70 0 3 0
48-49 0 0 8 4 21 0 1 0
50-51 0 0 6 1 5 0 0 0
52-53 0 0 0 0 0 0 0 0
54-55 0 0 0 1 0 0 0 0
56-57 0 0 0 0 0 0 0 0
58-59 0 0 0 0 1 0 0 0
60-61 0 0 0 0 0 0 1 0
62-63 0 0 0 0 0 0 1 0
64-65 0 0 0 0 0 0 0 0
66-67 0 0 0 0 0 0 0 0
68-69 0 0 0 0 0 0 0 0

Total 332 930 918 1344 3558 50 2947 23
Mean 15.89 14.80 35.83 30.42 30.20 20.92 29.42 28.60

Std. Dev. 2.24 1.74 5.58 6.27 7.69 5.16 3.25 4.66
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Table 11: continued.

Fork
length (cm) Copper rockfish Flag rockfish Gopher rockfish Greenspotted rockfish

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 0 0
2-3 0 0 0 0 0 0 0 0
4-5 0 0 0 0 2 0 0 0
6-7 0 0 0 0 0 0 0 0
8-9 0 0 0 0 1 2 0 0

10-11 0 0 1 0 0 3 0 2
12-13 1 3 1 0 0 7 3 9
14-15 3 2 19 2 3 17 37 25
16-17 12 10 66 21 29 28 152 51
18-19 63 11 186 20 148 40 305 54
20-21 208 13 346 26 639 79 615 33
22-23 379 15 524 11 1658 102 936 28
24-25 591 18 711 11 3636 160 1319 20
26-27 804 21 865 8 5350 151 1464 10
28-29 910 9 817 7 3701 69 1451 14
30-31 997 10 573 2 1395 22 1215 4
32-33 1145 8 307 3 286 5 795 1
34-35 1050 5 155 0 44 2 410 0
36-37 1010 6 60 0 67 0 168 2
38-39 968 5 24 0 39 0 70 0
40-41 811 1 9 0 2 0 28 0
42-43 539 3 2 0 3 0 15 0
44-45 338 1 1 0 1 0 6 0
46-47 154 1 0 0 0 0 2 0
48-49 53 1 0 0 1 0 0 0
50-51 17 0 2 1 1 0 0 0
52-53 12 0 0 0 1 0 0 0
54-55 5 0 0 0 0 0 0 0
56-57 1 0 0 0 0 0 0 0
58-59 1 0 0 0 0 0 1 0
60-61 0 0 0 0 2 0 0 0
62-63 0 0 0 0 0 0 0 0
64-65 0 0 0 0 0 0 0 0
66-67 2 0 0 0 0 0 0 0
68-69 1 0 0 0 0 0 0 0

Total 10459 143 4926 112 17599 687 9267 253
Mean 33.95 26.73 27.08 22.06 26.87 24.25 27.57 20.43

Std. Dev. 6.53 7.27 4.41 5.09 2.97 4.00 4.69 4.58
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Table 11: continued.

Fork
length (cm) Greenstriped rockfish Halfbanded rockfish Honeycomb rockfish Kelp rockfish

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 0 0
2-3 0 0 0 0 1 0 0 0
4-5 0 0 0 0 0 1 0 0
6-7 0 0 0 0 0 1 0 0
8-9 0 0 2 2 1 3 0 0

10-11 0 1 5 13 7 33 0 0
12-13 1 2 23 62 51 95 0 2
14-15 1 3 137 184 374 245 1 2
16-17 5 12 470 206 1056 326 2 1
18-19 33 20 546 99 2077 288 3 7
20-21 119 13 143 33 2109 177 46 8
22-23 209 6 15 2 1037 61 143 17
24-25 235 4 1 5 344 8 339 9
26-27 217 4 2 0 95 1 480 8
28-29 146 1 2 0 33 3 575 6
30-31 69 0 1 0 5 0 401 3
32-33 16 1 0 0 7 0 192 2
34-35 11 0 0 0 5 0 54 0
36-37 1 0 0 0 3 0 15 1
38-39 0 0 0 0 1 0 9 0
40-41 0 0 0 0 0 0 1 0
42-43 0 0 0 0 0 0 1 0
44-45 0 0 0 0 0 0 1 0
46-47 0 0 0 0 0 0 0 0
48-49 0 0 0 0 1 0 0 0
50-51 0 0 0 0 0 0 0 0
52-53 0 0 0 0 0 0 1 0

Total 1112 67 1414 606 2327 66 11629 301
Mean 25.57 20.19 18.11 16.49 28.42 23.80 35.02 27.04

Std. Dev. 3.31 3.83 1.95 2.32 3.27 4.71 6.23 7.18
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Table 11: continued.

Fork
length (cm) Olive rockfish Rosy rockfish Speckled rockfish Squarespot rockfish

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 0 0
2-3 0 0 0 0 0 0 0 0
4-5 0 0 0 0 0 0 0 0
6-7 0 0 0 1 0 0 1 0
8-9 0 0 2 1 0 0 0 1

10-11 1 1 1 11 0 0 7 5
12-13 0 4 21 26 1 0 7 11
14-15 1 4 120 137 1 1 29 25
16-17 6 12 574 279 5 0 137 48
18-19 13 29 1485 431 23 2 581 60
20-21 74 31 2230 362 118 2 1609 82
22-23 295 36 1820 132 313 10 1374 33
24-25 565 34 557 20 706 8 501 10
26-27 828 30 129 10 942 20 131 14
28-29 945 21 100 8 911 5 50 3
30-31 997 25 36 2 579 6 2 0
32-33 1031 20 24 1 483 2 3 0
34-35 1297 13 7 3 310 1 1 0
36-37 1367 16 2 0 151 2 1 0
38-39 1387 12 1 0 51 1 0 0
40-41 1080 8 0 0 11 0 0 0
42-43 640 1 0 0 6 0 0 0
44-45 386 1 0 0 2 0 0 0
46-47 224 1 1 0 1 0 0 0
48-49 94 1 0 0 2 0 0 0
50-51 26 1 0 0 0 0 0 0
52-53 3 0 1 0 0 0 0 0
54-55 4 0 0 0 0 0 0 0
56-57 2 0 0 0 1 0 0 0
58-59 3 0 0 0 0 0 0 0
60-61 1 0 0 0 2 0 0 0
62-63 0 0 0 0 0 0 0 0
64-65 2 0 0 0 0 0 0 0

Total 11629 301 7351 1424 4789 60 12967 339
Mean 35.02 27.04 21.35 19.24 28.90 26.88 28.37 22.56

Std. Dev. 6.23 7.18 2.83 2.85 4.14 4.40 4.36 5.39
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Table 11: continued.

Fork
length (cm) Starry rockfish Treefish Vermilion rockfish Widow rockfish

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 0 0
2-3 0 0 0 0 3 0 0 0
4-5 0 0 0 0 0 0 0 0
6-7 0 1 0 1 1 0 0 0
8-9 0 0 0 0 1 1 0 0

10-11 1 2 1 0 1 1 1 0
12-13 6 9 4 0 4 6 0 0
14-15 26 11 3 3 28 35 0 1
16-17 107 51 9 6 162 56 1 4
18-19 277 49 56 19 410 95 12 2
20-21 632 55 171 18 952 60 30 7
22-23 1051 45 347 27 1389 54 81 7
24-25 1507 30 680 28 2057 39 103 8
26-27 2001 19 830 33 2468 30 169 7
28-29 2252 30 944 27 2910 39 180 14
30-31 2091 18 590 25 3481 49 255 24
32-33 1448 12 263 16 3295 39 311 24
34-35 675 5 72 2 3136 24 290 6
36-37 277 2 18 2 2844 22 240 1
38-39 82 0 8 0 2398 18 196 0
40-41 12 0 0 0 2190 11 128 0
42-43 7 0 0 0 1831 8 80 0
44-45 3 0 0 0 1378 7 53 1
46-47 3 0 1 0 996 3 38 0
48-49 0 0 0 0 623 1 3 0
50-51 0 0 0 0 294 0 0 0
52-53 0 0 0 0 146 1 0 0
54-55 0 0 0 0 97 1 0 0
56-57 0 0 0 0 47 0 0 0
58-59 1 0 0 0 17 0 0 0
60-61 0 0 0 0 4 0 0 0
62-63 0 0 0 0 8 0 0 0
64-65 0 0 0 0 2 0 0 0
66-67 0 0 0 0 2 0 0 0
68-69 0 0 0 0 1 0 0 0
70-71 0 0 0 0 1 0 0 0
72-73 0 0 0 0 0 0 0 0
74-75 0 0 0 0 1 0 0 0

Total 12967 339 4146 207 34342 600 2303 106
Mean 28.37 22.56 27.64 25.79 34.15 25.62 33.67 28.83

Std. Dev. 4.36 5.39 3.49 4.93 7.61 8.03 5.88 5.13

55

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 68



"California Final Report", page 66

Table 11: continued.

Fork
length (cm) Yellowtail rockfish

Kept Discarded
0-1 0 0
2-3 0 0
4-5 0 0
6-7 0 0
8-9 0 1

10-11 0 1
12-13 0 9
14-15 3 20
16-17 29 43
18-19 175 67
20-21 394 127
22-23 963 140
24-25 1791 144
26-27 2532 147
28-29 2898 96
30-31 2602 56
32-33 1727 16
34-35 1080 9
36-37 832 5
38-39 689 6
40-41 463 1
42-43 325 2
44-45 178 1
46-47 97 0
48-49 41 1
50-51 11 0
52-53 3 0
54-55 1 0
56-57 1 0
58-59 0 0
60-61 1 0
62-63 0 0
64-65 1 0
66-67 0 0
68-69 0 0
70-71 0 0
72-73 0 0
74-75 0 0

Total 17337 892
Mean 30.53 24.61

Std. Dev. 5.54 4.86
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Table 12: Lengths of groundfish (non-rockfish) species measured from the Observer (dis-
carded, n=7,043 trips) Program and from Angler Interviews (kept, n=6,995 trips).

Fork
length (cm) Cabezon California halibut California scorpionfish California sheephead

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
10-11 0 0 0 0 0 10 0 0
12-13 0 0 0 0 0 24 1 0
14-15 0 2 0 0 3 74 0 1
16-17 0 1 0 1 10 59 0 1
18-19 0 2 0 1 29 161 1 4
20-21 1 5 1 0 109 391 2 19
22-23 0 9 1 1 346 832 18 40
24-25 0 16 0 3 4852 1030 48 101
26-27 3 13 1 5 9951 127 77 149
28-29 2 33 1 5 7929 111 314 204
30-31 2 35 0 10 5174 68 763 57
32-33 5 29 0 18 2556 37 715 45
34-35 9 49 2 19 1227 32 565 27
36-37 21 43 0 18 438 11 484 29
38-39 73 18 1 12 150 3 342 22
40-41 78 11 1 24 27 1 285 27
42-43 76 6 0 24 9 0 213 23
44-45 76 10 0 27 3 0 152 11
46-47 73 4 0 29 4 0 91 11
48-49 73 6 1 27 1 0 55 2
50-51 51 6 5 20 1 0 55 4
52-53 37 9 12 26 0 0 29 5
54-55 27 1 66 16 0 0 31 3
56-57 17 2 108 2 0 0 25 0
58-59 12 3 88 2 0 0 19 1
60-61 8 1 69 0 0 0 4 1
62-63 4 0 47 1 0 0 3 0
64-65 5 1 61 1 0 0 4 0
66-67 3 0 57 0 0 0 2 0
68-69 0 0 46 1 0 0 1 0
70-71 0 0 41 0 0 0 0 0
72-73 1 0 52 1 0 0 0 0
74-75 0 0 42 1 0 0 2 0
76-77 0 1 50 1 0 0 0 0
78-79 0 0 48 1 0 0 1 0
80-81 0 0 57 0 0 0 0 0
82-83 0 0 34 0 0 0 0 0
84-85 0 0 23 0 0 0 0 0
86-87 0 0 32 0 0 0 0 0
88-89 0 0 24 0 0 0 0 0
90-91 0 0 17 1 0 0 0 0
92-93 1 0 10 0 0 0 0 0
94-95 0 0 16 0 1 0 0 0
96-97 0 0 10 0 0 0 0 0
98-99 0 0 7 0 0 0 0 0

100-101 0 0 10 0 0 0 0 0
102-103 0 0 5 0 0 0 0 0
104-105 0 0 4 0 0 0 0 0
106-107 0 0 5 0 0 0 0 0
108-109 0 0 4 0 0 0 0 0

110+ 0 0 9 1 0 0 0 0

Total 658 316 1068 299 32820 2971 4302 787
Mean 46.24 35.20 70.96 44.35 28.80 23.73 36.22 30.53

Std. Dev. 6.88 8.69 13.75 10.36 2.96 3.60 6.45 6.63
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Table 12: continued.

Fork
length (cm) Kelp greenling Lingcod Ocean whitefish Pacific sanddab

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
0-1 0 0 0 0 0 0 1 1
2-3 0 0 0 0 1 0 2 0
4-5 0 0 0 0 0 0 0 0
6-7 0 0 0 0 0 0 1 0
8-9 0 0 1 0 0 0 2 0

10-11 0 0 0 0 0 0 16 4
12-13 0 0 0 1 1 0 104 16
14-15 0 1 0 0 1 0 301 15
16-17 0 1 0 4 2 0 827 30
18-19 0 0 1 1 15 1 2032 39
20-21 3 1 3 4 71 2 3439 48
22-23 8 4 1 6 238 13 3995 35
24-25 2 15 2 8 711 21 4666 36
26-27 10 19 4 19 1268 34 3510 12
28-29 22 36 3 28 1737 42 1208 9
30-31 144 16 7 63 1784 20 152 1
32-33 219 12 4 59 1563 30 31 0
34-35 165 9 1 57 1381 13 5 0
36-37 95 2 5 52 973 7 13 1
38-39 44 4 2 80 781 7 4 0
40-41 12 2 2 96 500 8 1 0
42-43 5 0 2 103 396 3 1 0
44-45 1 0 2 130 244 2 0 0
46-47 1 1 0 142 168 2 0 0
48-49 1 0 4 173 99 2 0 0
50-51 0 0 3 190 68 1 0 0
52-53 0 0 16 238 49 0 0 0
54-55 1 0 106 216 27 1 0 0
56-57 0 0 150 201 19 0 0 0
58-59 0 0 294 174 9 0 0 0
60-61 1 0 693 64 3 0 0 0
62-63 1 0 685 24 2 0 0 0
64-65 2 0 545 19 2 0 0 0
66-67 0 0 448 17 0 0 0 0
68-69 0 0 340 18 0 0 0 0
70-71 0 0 291 12 0 0 0 0
72-73 0 0 215 10 0 0 0 0
74-75 0 0 204 4 0 0 1 0
76-77 0 0 172 3 0 0 0 0
78-79 0 0 135 3 0 0 0 0
80-81 0 0 104 2 1 0 0 0
82-83 0 0 67 0 0 0 0 0
84-85 0 0 42 2 0 0 0 0
86-87 0 0 40 1 0 0 0 0
88-89 0 0 25 1 0 0 0 0
90-91 0 0 25 2 0 0 0 0
92-93 0 0 13 0 1 0 0 0
94-95 0 0 3 0 0 0 0 0
96-97 0 0 6 0 0 0 0 0
98-99 0 0 8 0 0 0 0 0
100+ 0 0 11 0 0 0 0 0

Total 737 123 4685 2227 12115 209 20312 247
Mean 34.06 29.63 67.03 49.51 33.27 30.92 23.49 20.63

Std. Dev. 3.96 4.49 8.53 9.85 6.16 5.94 3.44 4.49
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Table 13: Lengths of non-groundfish measured from the Observer Program (discarded,
n=7,043 trips) and Angler Interviews (kept, n=6,995 trips).

Fork
length (cm) Barred sandbass Blacksmith Chinook salmon Chub mackerel

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
10-11 0 0 2 0 0 0 1 0
12-13 2 0 6 6 0 0 0 1
14-15 0 0 134 14 0 0 1 0
16-17 1 4 971 48 0 0 13 2
18-19 0 8 2406 91 0 0 85 14
20-21 7 22 2585 43 1 1 275 20
22-23 12 36 1196 20 0 0 603 31
24-25 11 133 245 3 0 7 941 42
26-27 36 304 46 1 0 3 1292 38
28-29 1358 463 27 1 0 3 1257 38
30-31 6124 97 4 0 0 0 807 15
32-33 7067 57 6 0 1 0 548 16
34-35 6366 41 1 0 0 2 614 5
36-37 5165 27 0 0 1 1 599 9
38-39 3901 27 0 0 1 0 408 6
40-41 2633 15 1 0 4 0 145 3
42-43 1706 8 1 0 3 0 20 1
44-45 1197 5 0 0 14 1 6 0
46-47 731 9 0 0 100 4 3 0
48-49 422 4 0 0 187 3 2 0
50-51 245 3 0 0 182 6 0 0
52-53 127 3 0 0 184 0 0 0
54-55 58 1 0 0 224 0 1 0
56-57 23 0 0 0 177 2 2 0
58-59 11 0 0 0 197 0 1 0
60-61 3 0 0 0 202 0 0 0
62-63 2 0 0 0 184 0 1 0
64-65 2 0 0 0 182 0 0 0
66-67 0 0 0 0 194 0 0 0
68-69 1 0 0 0 234 0 0 0
70-71 0 0 0 0 236 3 0 0
72-73 2 0 0 0 258 2 0 0
74-75 0 0 0 0 216 2 0 0
76-77 0 0 0 0 215 0 1 0
78-79 2 0 0 0 178 0 0 0
80-81 1 0 0 0 158 0 0 0
82-83 0 0 0 0 122 0 0 0
84-85 0 0 0 0 90 0 0 0
86-87 0 0 0 0 56 0 0 0
88-89 0 0 0 0 40 0 0 0
90-91 0 0 0 0 32 0 0 0
92-93 1 0 0 0 19 0 0 0
94-95 0 0 0 0 14 0 0 0
96-97 0 0 0 0 6 0 0 0
98-99 0 0 0 0 4 0 0 0

100-101 0 0 0 0 3 0 0 0
102-103 0 0 0 0 2 0 0 0
104-105 0 0 0 0 2 0 0 0
106-107 0 0 0 0 1 0 0 0
108-109 0 0 0 0 0 0 0 0
110-111 0 0 0 0 1 0 0 0

Total 37217 1267 7631 227 3925 40 7626 241
Mean 36.22 29.31 20.33 19.16 66.84 44.47 29.80 27.17

Std. Dev. 4.86 4.67 2.24 2.42 11.80 17.17 5.27 5.15
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Table 13: continued.

Fork
length (cm) Halfmoon Kelp bass Pacific barracuda Pacific bonito

Kept Discarded Kept Discarded Kept Discarded Kept Discarded
10-11 1 0 0 3 0 0 0 0
12-13 1 0 1 8 0 0 0 0
14-15 3 0 0 17 0 0 0 0
16-17 15 0 2 51 1 0 0 1
18-19 88 0 7 71 0 0 2 0
20-21 291 1 7 152 0 0 3 1
22-23 630 8 25 333 3 1 2 0
24-25 898 5 29 750 3 0 9 1
26-27 1023 8 73 1079 3 3 23 1
28-29 857 10 2276 1255 2 1 65 1
30-31 579 2 6610 176 6 1 163 6
32-33 358 2 5158 56 2 1 417 4
34-35 136 0 3400 58 5 1 829 13
36-37 43 0 2184 20 2 1 1246 24
38-39 22 0 1411 15 3 6 1328 46
40-41 6 0 904 13 5 4 1164 27
42-43 1 0 583 8 1 12 998 21
44-45 1 0 328 8 2 22 344 2
46-47 0 0 184 18 2 11 180 6
48-49 0 0 112 8 2 23 395 12
50-51 0 0 64 3 3 27 896 11
52-53 0 0 16 4 1 22 1308 9
54-55 0 0 12 1 2 21 884 3
56-57 0 0 4 1 3 18 391 3
58-59 0 0 3 0 5 19 277 2
60-61 0 0 1 1 22 28 229 0
62-63 0 0 1 1 98 29 154 0
64-65 0 0 1 1 385 22 112 0
66-67 0 0 0 1 647 9 110 3
68-69 0 0 0 0 726 21 46 0
70-71 0 0 0 0 981 12 27 0
72-73 0 0 0 0 1117 5 17 0
74-75 0 0 0 0 1322 7 4 0
76-77 0 0 0 0 1370 13 2 0
78-79 0 0 0 0 1309 4 1 0
80-81 0 0 0 0 1193 10 0 0
82-83 0 0 0 0 975 14 0 0
84-85 0 0 0 0 699 5 0 0
86-87 0 0 0 0 470 9 1 0
88-89 0 0 0 0 284 3 0 0
90-91 0 0 0 0 139 0 0 0
92-93 0 0 0 0 46 0 1 0
94-95 0 0 1 0 32 0 0 0
96-97 0 0 0 0 7 0 0 0
98-99 0 0 0 0 5 0 0 0

100-101 0 0 0 0 1 0 0 0

Total 4953 36 23397 4112 11884 385 11628 197
Mean 27.30 26.83 34.08 27.22 76.88 60.31 45.68 41.80

Std. Dev. 3.87 3.11 4.21 4.29 9.04 13.04 9.03 7.50
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Table 13: continued.

Fork
length (cm) White croaker Yellowtail amberjack

Kept Discarded Kept Discarded
10-11 0 1 0 0
12-13 5 0 0 0
14-15 9 1 0 0
16-17 10 0 0 0
18-19 23 13 0 0
20-21 120 28 0 0
22-23 296 41 1 0
24-25 414 35 1 0
26-27 282 15 0 0
28-29 106 4 1 0
30-31 18 4 1 0
32-33 10 7 3 0
34-35 2 5 0 0
36-37 3 0 1 1
38-39 0 1 1 2
40-41 0 0 19 3
42-43 0 0 38 1
44-45 0 0 45 0
46-47 0 0 39 0
48-49 0 0 30 0
50-51 0 0 36 0
52-53 0 0 38 0
54-55 0 0 72 0
56-57 0 0 92 2
58-59 0 0 107 0
60-61 0 0 138 1
62-63 0 0 210 1
64-65 0 0 232 4
66-67 0 0 305 5
68-69 0 0 289 1
70-71 0 0 254 1
72-73 0 0 206 0
74-75 0 0 184 0
76-77 0 0 201 1
78-79 0 0 185 1
80-81 0 0 173 0
82-83 0 0 175 1
84-85 0 0 191 0
86-87 0 0 172 0
88-89 0 0 130 1
90-91 0 0 118 1
92-93 0 0 85 0
94-95 0 0 55 2
96-97 0 0 49 2
98-99 0 0 28 0

100-101 0 0 16 1
102-103 0 0 8 0
104-105 0 0 9 0
106-107 0 0 4 0
108-109 0 0 2 0

110+ 0 0 6 0

Total 1298 155 3950 32
Mean 24.91 24.39 73.22 67.50

Std. Dev. 2.85 4.17 12.79 19.24
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Table 14: Port and county names and codes for ports sampled in the Observer Program.

FIPS
County CRFS Years
Code INTSITE District Site Name County Sampled

15 301 6 Crescent City Charters Del Norte ALL
23 121 6 Eureka CPFV Woodley Isl Humboldt ALL
23 307 6 Trinidad Charters Humboldt ALL
23 401 6 Trinidad charterboats Humboldt PRE-2004
23 402 6 Eureka-King Salmon charterboats Humboldt PRE-2004
45 400 5 North Noyo Harbor Mendocino ALL
97 400 4 Porto Bodega CPFV Sonoma ALL
41 400 4 Sausalito PC Marin ALL
41 402 4 Loch Lomond PC Marin ALL
75 400 4 SF Fishermens Wharf PC San Francisco ALL
13 400 4 Crockett PC Contra Costa ALL
13 403 4 San Pablo PC Contra Costa ALL
1 400 4 Berkeley PC Alameda ALL
1 401 4 Emeryville PC Alameda ALL
81 400 4 Princeton PC San Mateo ALL
87 101 3 Santa Cruz Charters Santa Cruz ALL
53 104 3 Moss Landing Charters Monterey ALL
53 402 3 Randy’s Sportfishing Monterey ALL
53 403 3 Chris’ Sportfishing Monterey ALL
79 100 3 Morro Bay Charters San Luis Obispo ALL
79 101 3 Avila Charters San Luis Obispo ALL
83 400 2 Sea Landing Santa Barbara ALL
83 401 2 Hornet Sportfishing Santa Barbara PRE-2004
111 43 2 Channel Island/Ciscos Ventura ALL
111 44 2 Harbor Village Sportfishing Ventura PRE-2004
111 45 2 Capt. Hooks Sportfishing Ventura ALL
111 103 2 Ventura Harbor PC Ventura ALL
37 10 1 Marina Del Rey Sportfishing Los Angeles ALL
37 13 1 Long Beach Sportfishing Los Angeles ALL
37 14 1 22nd Street Sportfishing Los Angeles ALL
37 15 1 LA Harbor Sportfishing Los Angeles ALL
37 17 1 Long Beach Marina Sportfishing Los Angeles ALL
37 202 1 Pierpoint Landing Los Angeles ALL
37 303 1 Redondo Beach Sportfishing Los Angeles ALL
37 401 1 Malibu Sportfishing Los Angeles ALL
37 402 1 Belmont pier and charterboats Los Angeles PRE-2004
59 101 1 Dana Wharf Sportfishing Orange ALL
59 106 1 Newport Sportfishing Orange ALL
59 111 1 Davey’s Locker Sportfishing Orange ALL
59 301 1 Seal Beach Pier (barge) Orange PRE-2004
73 18 1 Seaforth Sportfishing San Diego ALL
73 19 1 H&M Sportfishing San Diego ALL
73 20 1 Point Loma Sportfishing San Diego ALL
73 21 1 Fisherman’s Landing San Diego ALL
73 108 1 Mission Bay Sportfishing San Diego ALL
73 113 1 Helgren’s Sportfishing San Diego ALL

62

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 75



"California Final Report", page 73

T
ab

le
15

:
S
p

ec
ie

s
in

fo
rm

at
io

n
fo

r
sp

ec
ie

s
ob

se
rv

ed
in

th
e

O
b
se

rv
er

P
ro

gr
am

.

R
ec

F
IN

R
eg

u
la

ti
o
n

s
A

L
P

H
A

5
C

D
F

W
sp

ec
ie

s
co

d
e

S
ci

en
ti

fi
c

n
a
m

e
C

o
m

m
o
n

n
a
m

e
G

ro
u

p
sp

ec
ie

s
co

d
e

sp
ec

ie
s

co
d

e

0
-

U
n

id
en

ti
fi

ed
fi

sh
-

U
N

IF
H

-
2

-
U

n
id

en
ti

fi
ed

sh
a
rk

-
S

H
U

N
I

-
5

B
ra

ch
y
u

ra
tr

ib
e

T
ru

e
cr

a
b
s

-
C

R
A

B
S

-
6

C
a
n

ce
r

C
a
n

ce
r

g
en

u
s

-
C

R
B

G
N

-
7

C
a
n

ce
r

p
ro

d
u

ct
u

s
R

ed
ro

ck
cr

a
b

-
C

R
B

R
R

-
8

C
a
n

ce
r

m
a
gi

st
er

D
u

n
g
en

es
s

cr
a
b

-
C

R
B

D
G

-
1
3

M
y
xi

n
id

a
e

H
a
g
fi

sh
o
rd

er
-

H
A

G
F

M
-

1
5

E
p
ta

tr
et

u
s

st
o
u

ti
P

a
ci

fi
c

h
a
g
fi

sh
-

H
A

G
P

A
2

1
6

H
et

er
od

o
n

tu
s

fr
a
n

ci
sc

i
H

o
rn

sh
a
rk

-
S

H
H

R
N

1
0
6

2
1

N
o
to

ry
n

ch
u

s
m

a
cu

la
tu

s
S

ev
en

g
il

l
sh

a
rk

-
S

H
S

E
V

1
0
3

2
8

A
lo

p
ia

s
vu

lp
in

u
s

T
h

re
sh

er
sh

a
rk

-
S

H
T

H
R

1
1
1

3
0

Is
u

ru
s

o
xy

ri
n

ch
u

s
S

h
o
rt

fi
n

m
a
k
o

sh
a
rk

-
S

H
S

M
K

1
1
4

3
4

C
ep

h
a
lo

sc
y
ll

iu
m

ve
n

tr
io

su
m

S
w

el
l

sh
a
rk

-
S

H
S

W
L

1
2
2

3
7

G
a
le

o
rh

in
u

s
zy

o
p
te

ru
s

S
o
u

p
fi

n
sh

a
rk

-
S

H
F

IN
1
3
4

4
0

M
u

st
el

u
s

S
m

o
o
th

h
o
u

n
d

g
en

u
s

-
S

H
S

G
N

-
4
1

M
u

st
el

u
s

ca
li

fo
rn

ic
u

s
G

ra
y

sm
o
o
th

h
o
u

n
d

-
S

H
G

S
M

1
3
5

4
2

M
u

st
el

u
s

h
en

le
i

B
ro

w
n

sm
o
o
th

h
o
u

n
d

-
S

H
B

S
M

1
3
9

4
8

P
ri

o
n

a
ce

gl
a
u

ca
B

lu
e

sh
a
rk

-
S

H
B

L
U

1
3
7

4
9

T
ri

a
ki

s
se

m
if

a
sc

ia
ta

L
eo

p
a
rd

sh
a
rk

-
S

H
L

E
P

1
4
0

5
5

S
qu

a
lu

s
a
ca

n
th

ia
s

S
p

in
y

d
o
g
fi
sh

sh
a
rk

-
S

H
S

D
G

1
6
3

5
7

S
qu

a
ti

n
a

ca
li

fo
rn

ic
a

P
a
ci

fi
c

a
n

g
el

sh
a
rk

-
S

H
A

N
G

1
7
1

5
8

R
a
ji

fo
rm

es
S

k
a
te

a
n

d
ra

y
o
rd

er
-

R
A

J
O

R
-

6
0

R
h
in

o
ba

to
s

p
ro

d
u

ct
u

s
S

h
o
v
el

n
o
se

g
u

it
a
rfi

sh
-

G
U

IS
N

2
1
2

6
1

P
la

ty
rh

in
o
id

is
tr

is
er

ia
ta

T
h

o
rn

b
a
ck

-
T

H
R

B
K

2
1
1

6
2

Z
a
p
te

ry
x

ex
a
sp

er
a
ta

B
a
n

d
ed

g
u

it
a
rfi

sh
-

G
U

IB
D

2
1
3

6
3

T
o
rp

ed
o

ca
li

fo
rn

ic
a

P
a
ci

fi
c

el
ec

tr
ic

ra
y

-
E

R
Y

P
A

2
1
8

6
4

R
a
ji

d
a
e

S
k
a
te

fa
m

il
y

-
S

K
F
A

M
-

6
6

R
a
ja

bi
n

oc
u

la
ta

B
ig

sk
a
te

-
S

K
B

IG
2
2
2

6
7

R
a
ja

in
o
rn

a
ta

C
a
li

fo
rn

ia
sk

a
te

-
S

K
T

C
A

2
2
3

6
8

B
a
th

y
ra

ja
in

te
rr

u
p
ta

S
a
n

d
p

a
p

er
sk

a
te

-
-

7
1

R
a
ja

rh
in

a
L

o
n

g
n

o
se

sk
a
te

-
S

K
L

G
N

2
2
4

7
3

R
a
ja

st
el

lu
la

ta
S

ta
rr

y
sk

a
te

-
S

K
S

T
Y

2
2
5

7
5

D
a
sy

a
ti

d
a
e

S
ti

n
g
ra

y
fa

m
il

y
-

S
G

F
A

M
-

7
8

D
a
sy

a
ti

s
vi

o
la

ce
a

P
el

a
g
ic

st
in

g
ra

y
-

S
G

P
E

L
2
3
2

8
0

U
ro

lo
p
h
u

s
h
a
ll

er
i

R
o
u

n
d

st
in

g
ra

y
-

S
G

R
N

D
2
3
4

8
1

M
y
li

o
ba

ti
s

ca
li

fo
rn

ic
a

B
a
t

ra
y

-
R

Y
B

A
T

2
4
0

8
6

H
y
d
ro

la
gu

s
co

ll
ie

i
S

p
o
tt

ed
ra

tfi
sh

-
R

A
T

F
S

3
0
0

8
7

A
ci

pe
n

se
r

S
tu

rg
eo

n
g
en

u
s

-
S

T
G

E
N

-
8
8

A
ci

pe
n

se
r

m
ed

ir
o
st

ri
s

G
re

en
st

u
rg

eo
n

-
S

T
G

R
N

1
5
0
1

8
9

A
ci

pe
n

se
r

tr
a
n

sm
o
n

ta
n

u
s

W
h

it
e

st
u

rg
eo

n
-

S
T

W
H

T
1
5
0
2

9
2

A
n

gu
il

li
fo

rm
es

E
el

o
rd

er
-

E
E

L
O

R
-

9
3

G
y
m

n
o
th

o
ra

x
m

o
rd

a
x

C
a
li

fo
rn

ia
m

o
ra

y
-

M
O

R
A

Y
1
5
3
5

1
0
2

A
lo

sa
sa

p
id

is
si

m
a

A
m

er
ic

a
n

sh
a
d

-
S

H
A

D
A

1
0
0
1

63

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 76



"California Final Report", page 74

T
ab

le
15

:
co

n
ti

n
u
ed

.

R
ec

F
IN

R
eg

u
la

ti
o
n

s
A

L
P

H
A

5
C

D
F

W
sp

ec
ie

s
co

d
e

S
ci

en
ti

fi
c

n
a
m

e
C

o
m

m
o
n

n
a
m

e
G

ro
u

p
sp

ec
ie

s
co

d
e

sp
ec

ie
s

co
d

e

1
0
4

S
a
rd

in
o
p
s

sa
ga

x
P

a
ci

fi
c

sa
rd

in
e

-
S

A
R

P
A

1
0
0
6

1
0
9

E
n

gr
a
u

li
s

m
o
rd

a
x

N
o
rt

h
er

n
a
n

ch
o
v
y

-
A

N
C

N
O

1
5
1
4

1
1
5

O
n

co
rh

y
n

ch
u

s
sp

p
.

S
a
lm

o
n

g
en

u
s

-
S

A
L

G
N

-
1
1
8

O
n

co
rh

y
n

ch
u

s
ki

su
tc

h
C

o
h

o
sa

lm
o
n

-
S

A
L

C
O

1
1
0
3

1
1
9

O
n

co
rh

y
n

ch
u

s
n

er
ka

S
o
ck

ey
e

sa
lm

o
n

-
S

A
L

S
E

1
1
0
4

1
2
0

O
n

co
rh

y
n

ch
u

s
ts

h
a
w

y
ts

ch
a

C
h

in
o
o
k

sa
lm

o
n

-
S

A
L

C
K

1
1
0
5

1
2
3

O
n

co
rh

y
n

ch
u

s
m

y
ki

ss
R

a
in

b
o
w

tr
o
u

t
-

S
A

L
R

B
1
1
0
7

1
2
8

H
y
po

m
es

u
s

p
re

ti
o
su

s
S

u
rf

sm
el

t
-

S
M

S
U

R
1
2
0
3

1
4
4

S
y
n

od
o
n

ti
d
a
e

L
iz

a
rd

fi
sh

fa
m

il
y

-
L

Z
D

F
M

-
1
4
5

S
y
n

od
u

s
lu

n
io

ce
p
s

C
a
li

fo
rn

ia
li

za
rd

fi
sh

-
L

Z
D

C
A

1
5
2
5

1
6
5

P
o
ri

ch
th

y
s

n
o
ta

tu
s

P
la

in
fi

n
m

id
sh

ip
m

a
n

-
M

ID
P

F
4
0
3
2

1
6
6

P
o
ri

ch
th

y
s

m
y
ri

a
st

er
S

p
ec

k
le

fi
n

m
id

sh
ip

m
a
n

-
M

ID
S

P
4
0
3
1

1
8
1

M
er

lu
cc

iu
s

p
ro

d
u

ct
u

s
P

a
ci

fi
c

h
a
k
e

-
P

H
A

K
E

1
3
0
3

1
9
9

E
xo

co
et

id
a
e

F
ly

in
g
fi

sh
fa

m
il

y
-

F
L
Y

F
M

-
2
0
8

C
o
lo

la
bi

s
sa

ir
a

P
a
ci

fi
c

sa
u

ry
-

S
A

U
P

A
1
5
4
0

2
1
0

A
th

er
in

id
a

e
S

il
v
er

si
d

e
fa

m
il

y
-

S
V

R
F

M
-

2
1
1

A
th

er
in

o
p
s

a
ffi

n
is

T
o
p

sm
el

t
-

S
M

T
O

P
2
6
9
1

2
1
2

A
th

er
in

o
p
si

s
ca

li
fo

rn
ie

n
si

s
J
a
ck

sm
el

t
-

S
M

J
A

K
2
6
9
2

2
2
8

S
y
n

gn
a
th

u
s

le
p
to

rh
y
n

ch
u

s
B

a
y

p
ip

efi
sh

-
P

IP
E

B
1
5
8
2

2
3
3

S
eb

a
st

es
R

o
ck

fi
sh

g
en

u
s

-
R

F
G

E
N

2
3
9
8

2
3
4

S
eb

a
st

es
a
le

u
ti

a
n

u
s

R
o
u

g
h

ey
e

ro
ck

fi
sh

-
R

F
R

G
H

2
3
0
1

2
3
6

S
eb

a
st

es
a
u

ri
cu

la
tu

s
B

ro
w

n
ro

ck
fi

sh
N

sR
F

R
F

B
R

N
2
3
0
4

2
3
8

S
eb

a
st

es
ba

bc
oc

ki
R

ed
b

a
n

d
ed

ro
ck

fi
sh

-
R

F
R

B
D

2
3
6
4

2
3
9

S
eb

a
st

es
br

ev
is

p
in

is
S

il
v
er

g
ra

y
ro

ck
fi

sh
S

h
el

fR
F

R
F

S
L

G
2
3
0
6

2
4
1

S
eb

a
st

es
ca

u
ri

n
u

s
C

o
p

p
er

ro
ck

fi
sh

N
sR

F
R

F
C

O
P

2
3
0
8

2
4
5

S
eb

a
st

es
el

o
n

ga
tu

s
G

re
en

st
ri

p
ed

ro
ck

fi
sh

S
h

el
fR

F
R

F
G

S
T

2
3
1
5

2
4
7

S
eb

a
st

es
en

to
m

el
a
s

W
id

o
w

ro
ck

fi
sh

S
h

el
fR

F
R

F
W

ID
2
3
1
6

2
4
8

S
eb

a
st

es
fl

a
vi

d
u

s
Y

el
lo

w
ta

il
ro

ck
fi

sh
S

h
el

fR
F

R
F

Y
T

L
2
3
1
8

2
4
9

S
eb

a
st

es
go

od
ei

C
h

il
ip

ep
p

er
ro

ck
fi

sh
S

h
el

fR
F

R
F

P
E

P
2
3
2
0

2
5
0

S
eb

a
st

es
h
el

vo
m

a
cu

la
tu

s
R

o
se

th
o
rn

ro
ck

fi
sh

S
h

el
fR

F
R

F
R

T
N

2
3
2
1

2
5
1

S
eb

a
st

es
jo

rd
a
n

i
S

h
o
rt

b
el

ly
ro

ck
fi

sh
S

h
el

fR
F

R
F

S
H

B
2
3
2
3

2
5
2

S
eb

a
st

es
m

a
li

ge
r

Q
u

il
lb

a
ck

ro
ck

fi
sh

N
sR

F
R

F
Q

IL
2
3
2
6

2
5
3

S
eb

a
st

es
m

el
a
n

o
p
s

B
la

ck
ro

ck
fi

sh
N

sR
F

R
F

B
L

K
2
3
2
7

2
5
5

S
eb

a
st

es
m

in
ia

tu
s

V
er

m
il

io
n

ro
ck

fi
sh

S
h

el
fR

F
R

F
V

E
R

2
3
2
9

2
5
6

S
eb

a
st

es
m

y
st

in
u

s
B

lu
e

ro
ck

fi
sh

N
sR

F
R

F
B

L
U

2
3
3
0

2
5
7

S
eb

a
st

es
n

eb
u

lo
su

s
C

h
in

a
ro

ck
fi

sh
N

sR
F

R
F

C
H

N
2
3
3
1

2
5
8

S
eb

a
st

es
n

ig
ro

ci
n

ct
u

s
T

ig
er

ro
ck

fi
sh

S
h

el
fR

F
R

F
T

IG
2
3
3
2

2
5
9

S
eb

a
st

es
pa

u
ci

sp
in

is
B

o
ca

cc
io

S
h

el
fR

F
R

F
B

O
C

2
3
3
4

2
6
0

S
eb

a
st

es
p
in

n
ig

er
C

a
n

a
ry

ro
ck

fi
sh

S
h

el
fR

F
R

F
C

A
N

2
3
3
5

2
6
1

S
eb

a
st

es
p
ro

ri
ge

r
R

ed
st

ri
p

e
ro

ck
fi

sh
S

h
el

fR
F

R
F

R
S

T
2
3
3
6

2
6
3

S
eb

a
st

es
ro

sa
ce

u
s

R
o
sy

ro
ck

fi
sh

S
h

el
fR

F
R

F
R

O
S

2
3
3
9

2
6
4

S
eb

a
st

es
ru

be
rr

im
u

s
Y

el
lo

w
ey

e
ro

ck
fi

sh
S

h
el

fR
F

R
F

Y
E

Y
2
3
4
0

2
6
5

S
eb

a
st

es
sa

xi
co

la
S

tr
ip

et
a
il

ro
ck

fi
sh

S
h

el
fR

F
R

F
S

T
R

2
3
4
2

2
6
7

S
eb

a
st

es
za

ce
n

tr
u

s
S

h
a
rp

ch
in

ro
ck

fi
sh

-
R

F
S

C
N

2
3
4
9

64

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 77



"California Final Report", page 75

T
ab

le
15

:
co

n
ti

n
u
ed

.

R
ec

F
IN

R
eg

u
la

ti
o
n

s
A

L
P

H
A

5
C

D
F

W
sp

ec
ie

s
co

d
e

S
ci

en
ti

fi
c

n
a
m

e
C

o
m

m
o
n

n
a
m

e
G

ro
u

p
sp

ec
ie

s
co

d
e

sp
ec

ie
s

co
d

e

2
6
8

S
eb

a
st

es
ch

ry
so

m
el

a
s

B
la

ck
a
n

d
y
el

lo
w

ro
ck

fi
sh

N
sR

F
R

F
B

A
Y

2
3
1
0

2
6
9

S
eb

a
st

es
a
tr

o
vi

re
n

s
K

el
p

ro
ck

fi
sh

N
sR

F
R

F
K

L
P

2
3
0
3

2
7
0

S
eb

a
st

es
ch

lo
ro

st
ic

tu
s

G
re

en
sp

o
tt

ed
ro

ck
fi

sh
S

h
el

fR
F

R
F

G
R

N
2
3
0
9

2
7
1

S
eb

a
st

es
co

n
st

el
la

tu
s

S
ta

rr
y

ro
ck

fi
sh

S
h

el
fR

F
R

F
S

T
A

2
3
1
1

2
7
2

S
eb

a
st

es
d
a
ll

i
C

a
li

co
ro

ck
fi

sh
N

sR
F

R
F

C
L

O
2
3
1
3

2
7
3

S
eb

a
st

es
eo

s
P

in
k

ro
ck

fi
sh

S
h

el
fR

F
R

F
P

N
K

2
3
1
7

2
7
4

S
eb

a
st

es
gi

ll
i

B
ro

n
ze

sp
o
tt

ed
ro

ck
fi
sh

S
h

el
fR

F
R

F
B

S
P

2
3
1
9

2
7
5

S
eb

a
st

es
h
o
p
ki

n
si

S
q
u

a
re

sp
o
t

ro
ck

fi
sh

S
h

el
fR

F
R

F
S

Q
S

2
3
2
2

2
7
6

S
eb

a
st

es
le

vi
s

C
o
w

co
d

S
h

el
fR

F
R

F
C

O
W

2
3
2
4

2
7
7

S
eb

a
st

es
m

a
cd

o
n

a
ld

i
M

ex
ic

a
n

ro
ck

fi
sh

S
h

el
fR

F
R

F
M

E
X

2
3
2
5

2
7
8

S
eb

a
st

es
o
va

li
s

S
p

ec
k
le

d
ro

ck
fi

sh
S

h
el

fR
F

R
F

S
P

K
2
3
3
3

2
8
0

S
eb

a
st

es
ra

st
re

ll
ig

er
G

ra
ss

ro
ck

fi
sh

N
sR

F
R

F
G

R
S

2
3
3
7

2
8
1

S
eb

a
st

es
ru

br
iv

in
ct

u
s

F
la

g
ro

ck
fi

sh
S

h
el

fR
F

R
F

F
L

G
2
3
4
1

2
8
2

S
eb

a
st

es
ru

fu
s

B
a
n

k
ro

ck
fi

sh
-

R
F

B
N

K
2
3
6
8

2
8
3

S
eb

a
st

es
se

m
ic

in
ct

u
s

H
a
lf

b
a
n

d
ed

ro
ck

fi
sh

S
h

el
fR

F
R

F
H

B
D

2
3
4
3

2
8
4

S
eb

a
st

es
se

rr
a
n

o
id

es
O

li
v
e

ro
ck

fi
sh

N
sR

F
R

F
O

L
V

2
3
4
4

2
8
5

S
eb

a
st

es
se

rr
ic

ep
s

T
re

efi
sh

S
h

el
fR

F
R

F
T

R
E

2
3
4
5

2
8
6

S
eb

a
st

es
u

m
br

o
su

s
H

o
n

ey
co

m
b

ro
ck

fi
sh

S
h

el
fR

F
R

F
H

N
C

2
3
4
6

2
8
8

S
eb

a
st

es
ca

rn
a
tu

s
G

o
p

h
er

ro
ck

fi
sh

N
sR

F
R

F
G

O
P

2
3
0
7

2
8
9

S
eb

a
st

es
en

si
fe

r
S

w
o
rd

sp
in

e
ro

ck
fi

sh
S

h
el

fR
F

R
F

S
D

S
2
3
3
8

2
9
0

S
eb

a
st

es
le

n
ti

gi
n

o
su

s
F

re
ck

le
d

ro
ck

fi
sh

S
h

el
fR

F
R

F
F

R
K

2
3
6
2

2
9
1

S
eb

a
st

es
si

m
u

la
to

r
P

in
k
ro

se
ro

ck
fi

sh
S

h
el

fR
F

R
F

P
R

S
2
3
6
1

2
9
2

S
eb

a
st

es
ro

se
n

bl
a
tt

i
G

re
en

b
lo

tc
h

ed
ro

ck
fi

sh
S

h
el

fR
F

R
F

G
B

L
2
3
6
3

2
9
3

S
eb

a
st

es
ru

fi
n

a
n

u
s

D
w

a
rf

re
d

ro
ck

fi
sh

S
h

el
fR

F
2
3
6
6

2
9
4

S
eb

a
st

o
lo

bu
s

a
la

sc
a
n

u
s

S
h

o
rt

sp
in

e
th

o
rn

y
h

ea
d

-
R

F
S

S
T

2
3
5
1

2
9
6

S
co

rp
a
en

a
gu

tt
a
ta

C
a
li

fo
rn

ia
sc

o
rp

io
n

fi
sh

C
a
S

co
rp

S
C

R
C

A
2
3
5
3

2
9
9

P
ri

o
n

o
tu

s
st

ep
h
a
n

o
p
h
ry

s
L

u
m

p
ta

il
se

a
ro

b
in

-
S

E
R

L
T

-
3
0
3

H
ex

a
gr

a
m

m
o
s

d
ec

a
gr

a
m

m
u

s
K

el
p

g
re

en
li

n
g

G
re

en
li

n
g

G
R

N
K

P
2
6
6
1

3
0
4

H
ex

a
gr

a
m

m
o
s

la
go

ce
p
h
a
lu

s
R

o
ck

g
re

en
li

n
g

G
re

en
li

n
g

G
R

N
R

K
2
6
6
3

3
0
7

O
p
h
io

d
o
n

el
o
n

ga
tu

s
L

in
g
co

d
L

in
g
co

d
L

N
G

C
D

2
6
6
4

3
0
8

O
xy

le
bi

u
s

p
ic

tu
s

P
a
in

te
d

g
re

en
li

n
g

G
re

en
li

n
g

G
R

N
P

T
2
6
6
5

3
0
9

Z
a
n

io
le

p
is

la
ti

p
in

n
is

L
o
n

g
sp

in
e

co
m

b
fi

sh
-

C
B

F
L

S
2
6
7
2

3
1
0

Z
a
n

io
le

p
is

fr
en

a
ta

S
h

o
rt

sp
in

e
co

m
b

fi
sh

-
C

B
F

S
S

2
6
7
1

3
1
3

A
n

o
p
lo

po
m

a
fi

m
br

ia
S

a
b

le
fi

sh
-

S
A

B
L

E
2
6
6
8

3
1
5

O
xy

le
bi

u
s

p
ic

tu
s

P
a
in

te
d

g
re

en
li

n
g

G
re

en
li

n
g

2
6
6
5

3
1
8

C
o
tt

id
a
e

S
cu

lp
in

fa
m

il
y

-
S

C
F
A

M
-

3
2
1

A
rt

ed
iu

s
fe

n
es

tr
a
li

s
P

a
d

d
ed

sc
u

lp
in

-
S

C
P

A
D

2
4
1
4

3
2
6

A
rt

ed
iu

s
co

ra
ll

in
u

s
C

o
rr

a
ll

in
e

sc
u

lp
in

-
2
4
2
9

3
3
7

C
o
tt

u
s

a
sp

er
P

ri
ck

ly
sc

u
lp

in
-

S
C

P
R

K
-

3
3
9

E
n

o
p
h
ry

s
bi

so
n

B
u

ff
a
lo

sc
u

lp
in

-
S

C
B

U
F

2
4
0
4

3
4
2

E
n

o
p
h
ry

s
ta

u
ri

n
a

B
u

ll
sc

u
lp

in
-

S
C

B
U

L
2
4
2
1

3
4
6

H
em

il
ep

id
o
tu

s
h
em

il
ep

id
o
tu

s
R

ed
Ir

is
h

lo
rd

-
S

C
R

IL
2
4
0
5

3
4
8

H
em

il
ep

id
o
tu

s
sp

in
o
su

s
B

ro
w

n
Ir

is
h

lo
rd

-
S

C
B

IL
2
4
0
6

3
5
3

Ic
el

in
u

s
te

n
u

is
S

p
o
tfi

n
sc

u
lp

in
-

S
C

S
P

T
2
4
2
6

65

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 78



"California Final Report", page 76

T
ab

le
15

:
co

n
ti

n
u
ed

.

R
ec

F
IN

R
eg

u
la

ti
o
n

s
A

L
P

H
A

5
C

D
F

W
sp

ec
ie

s
co

d
e

S
ci

en
ti

fi
c

n
a
m

e
C

o
m

m
o
n

n
a
m

e
G

ro
u

p
sp

ec
ie

s
co

d
e

sp
ec

ie
s

co
d

e

3
5
8

L
ep

to
co

tt
u

s
a
rm

a
tu

s
P

a
ci

fi
c

st
a
g
h

o
rn

sc
u

lp
in

-
S

C
P

S
H

2
4
0
7

3
7
8

R
h
a
m

p
h
oc

o
tt

u
s

ri
ch

a
rd

so
n

i
G

ru
n
t

sc
u

lp
in

-
S

C
G

R
U

-
3
7
9

S
co

rp
a
en

ic
h
th

y
s

m
a
rm

o
ra

tu
s

C
a
b

ez
o
n

C
a
b

ez
o
n

S
C

C
A

B
2
4
1
0

4
3
6

M
o
ro

n
e

sa
xa

ti
li

s
S

tr
ip

ed
b

a
ss

-
S

T
B

A
S

2
0
0
7

4
4
1

M
y
ct

er
o
pe

rc
a

xe
n

a
rc

h
a

B
ro

o
m

ta
il

g
ro

u
p

er
-

G
R

P
B

T
2
0
0
3

4
4
3

P
a
ra

la
br

a
x

S
a
n

d
b

a
ss

g
en

u
s

-
S

B
G

E
N

-
4
4
4

P
a
ra

la
br

a
x

cl
a
th

ra
tu

s
K

el
p

b
a
ss

-
S

B
K

L
P

2
0
0
4

4
4
5

P
a
ra

la
br

a
x

m
a
cu

la
to

fa
sc

ia
S

p
o
tt

ed
sa

n
d

b
a
ss

-
S

B
S

P
T

2
0
0
5

4
4
6

P
a
ra

la
br

a
x

n
eb

u
li

fe
r

B
a
rr

ed
sa

n
d

b
a
ss

-
S

B
B

A
R

2
0
0
6

4
4
7

P
ro

n
o
to

gr
a
m

m
u

s
m

u
lt

if
a
sc

ia
tu

s
T

h
re

a
d

fi
n

b
a
ss

-
S

B
T

H
F

-
4
4
9

S
te

re
o
le

p
is

gi
ga

s
G

ia
n
t

se
a
b

a
ss

-
G

N
T

S
B

2
0
0
8

4
5
2

P
ri

st
ig

en
y
s

se
rr

u
la

P
o
p

ey
e

ca
ta

lu
fa

-
C

T
F

P
E

-
4
5
5

C
a
u

lo
la

ti
lu

s
p
ri

n
ce

p
s

O
ce

a
n

w
h

it
efi

sh
O

cW
h

O
C

W
H

T
2
6
1
0

4
6
1

C
a
ra

n
gi

d
a
e

J
a
ck

fa
m

il
y

-
J
A

C
F

M
-

4
6
2

T
ra

ch
u

ru
s

sy
m

m
et

ri
cu

s
J
a
ck

m
a
ck

er
el

-
J
A

C
M

K
2
6
0
7

4
6
7

S
er

io
la

la
la

n
d
i

Y
el

lo
w

ta
il

a
m

b
er

ja
ck

-
Y

E
L
T

L
2
6
0
6

4
7
1

D
ec

a
p
te

ru
s

sc
o
m

br
in

u
s

M
ex

ic
a
n

sc
a
d

-
M

S
C

A
D

-
4
7
5

C
o
ry

p
h
a
en

a
h
ip

p
u

ru
s

D
o
lp

h
in

fi
sh

-
D

R
A

D
O

2
6
1
2

4
8
1

A
n

is
o
tr

em
u

s
d
a
vi

d
so

n
i

S
a
rg

o
-

S
A

R
G

O
-

4
8
2

X
en

is
ti

u
s

ca
li

fo
rn

ie
n

si
s

S
a
le

m
a

-
S

A
L

E
M

2
6
1
7

4
8
4

S
ci

a
en

id
a
e

D
ru

m
fa

m
il

y
-

D
R

M
F

M
-

4
8
5

A
tr

a
ct

o
sc

io
n

n
o
bi

li
s

W
h

it
e

se
a
b

a
ss

-
S

B
W

H
T

-
4
8
8

C
y
n

o
sc

io
n

xa
n

th
u

lu
s

O
ra

n
g
em

o
u

th
co

rv
in

a
-

C
O

R
O

M
-

4
8
9

G
en

y
o
n

em
u

s
li

n
ea

tu
s

W
h

it
e

cr
o
a
k
er

-
C

R
O

W
T

2
5
0
9

4
9
0

M
en

ti
ci

rr
h
u

s
u

n
d
u

la
tu

s
C

a
li

fo
rn

ia
co

rb
in

a
-

C
R

B
C

A
2
5
1
0

4
9
1

U
m

br
in

a
ro

n
ca

d
o
r

Y
el

lo
w

fi
n

cr
o
a
k
er

-
C

R
K

Y
F

2
5
1
3

4
9
2

C
h
ei

lo
tr

em
a

sa
tu

rn
u

m
B

la
ck

cr
o
a
k
er

-
C

R
K

B
K

2
5
0
2

4
9
3

R
o
n

ca
d
o
r

st
ea

rn
si

S
p

o
tfi

n
cr

o
a
k
er

-
C

R
K

S
F

-
4
9
4

S
er

ip
h
u

s
po

li
tu

s
Q

u
ee

n
fi

sh
-

Q
U

E
E

N
2
5
1
2

4
9
7

G
ir

el
la

n
ig

ri
ca

n
s

O
p

a
le

y
e

-
O

P
A

L
E

2
6
2
5

4
9
9

M
ed

ia
lu

n
a

ca
li

fo
rn

ie
n

si
s

H
a
lf

m
o
o
n

-
H

A
L

F
M

2
6
2
1

5
0
5

E
m

bi
o
to

ci
d
a
e

S
u

rf
p

er
ch

fa
m

il
y

-
S

P
F
A

M
-

5
0
6

B
ra

ch
y
is

ti
u

s
fr

en
a
tu

s
K

el
p

p
er

ch
-

S
P

K
L

P
2
1
0
4

5
0
7

C
y
m

a
to

ga
st

er
a
gg

re
ga

ta
S

h
in

er
p

er
ch

-
S

P
S

H
R

2
1
0
5

5
0
8

E
m

bi
o
to

ca
la

te
ra

li
s

S
tr

ip
ed

se
a
p

er
ch

-
S

P
S

T
R

2
1
0
8

5
0
9

E
m

bi
o
to

ca
ja

ck
so

n
i

B
la

ck
p

er
ch

-
S

P
B

L
K

2
1
0
7

5
1
0

H
y
pe

rp
ro

so
po

n
a
rg

en
te

u
m

W
a
ll

ey
e

su
rf

p
er

ch
-

S
P

W
A

L
2
1
1
0

5
1
1

H
y
pe

rp
ro

so
po

n
el

li
p
ti

cu
m

S
il

v
er

su
rf

p
er

ch
-

S
P

S
IL

2
1
1
1

5
1
3

P
h
a
n

er
od

o
n

fu
rc

a
tu

s
W

h
it

e
se

a
p

er
ch

-
S

P
W

H
T

2
1
1
6

5
1
4

P
h
a
n

er
od

o
n

a
tr

ip
es

S
h

a
rp

n
o
se

se
a
p

er
ch

-
S

P
S

H
N

2
1
1
5

5
1
5

R
h
a
co

ch
il

u
s

va
cc

a
P

il
e

p
er

ch
-

S
P

P
IL

2
1
1
8

5
1
6

R
h
a
co

ch
il

u
s

to
xo

te
s

R
u

b
b

er
li

p
se

a
p

er
ch

-
S

P
R

U
B

2
1
1
7

5
1
8

A
m

p
h
is

ti
ch

u
s

a
rg

en
te

u
s

B
a
rr

ed
su

rf
p

er
ch

-
S

P
B

A
R

2
1
0
1

5
2
0

H
y
p
su

ru
s

ca
ry

i
R

a
in

b
o
w

se
a
p

er
ch

-
S

P
R

B
W

2
1
1
2

66

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 79



"California Final Report", page 77

T
ab

le
15

:
co

n
ti

n
u
ed

.

R
ec

F
IN

R
eg

u
la

ti
o
n

s
A

L
P

H
A

5
C

D
F

W
sp

ec
ie

s
co

d
e

S
ci

en
ti

fi
c

n
a
m

e
C

o
m

m
o
n

n
a
m

e
G

ro
u

p
sp

ec
ie

s
co

d
e

sp
ec

ie
s

co
d

e

5
2
3

Z
a
le

m
bi

u
s

ro
sa

ce
u

s
P

in
k

se
a
p

er
ch

-
S

P
P

N
K

2
1
1
9

5
2
5

C
h
ro

m
is

p
u

n
ct

ip
in

n
is

B
la

ck
sm

it
h

-
B

L
K

S
M

2
6
2
7

5
2
6

H
y
p
sy

po
p
s

ru
bi

cu
n

d
u

s
G

a
ri

b
a
ld

i
-

G
A

R
IB

2
6
2
8

5
3
4

S
p
h
y
ra

en
a

a
rg

en
te

a
P

a
ci

fi
c

b
a
rr

a
cu

d
a

-
B

A
R

P
A

2
7
2
0

5
3
9

H
a
li

ch
oe

re
s

se
m

ic
in

ct
u

s
R

o
ck

w
ra

ss
e

-
W

R
A

R
K

2
6
3
1

5
4
0

O
xy

ju
li

s
ca

li
fo

rn
ic

a
S

en
o
ri

ta
-

S
E

N
O

R
2
6
3
2

5
4
1

S
em

ic
o
ss

y
p
h
u

s
p
u

lc
h
er

C
a
li

fo
rn

ia
sh

ee
p

h
ea

d
C

a
S

h
ee

p
S

H
E

E
P

2
6
3
3

5
4
3

A
rc

to
sc

o
p
u

s
ja

po
n

ic
u

s
S

a
il

fi
n

sa
n

d
fi

sh
-

-
5
4
4

T
ri

ch
od

o
n

tr
ic

h
od

o
n

P
a
ci

fi
c

sa
n

d
fi

sh
-

S
N

D
P

A
4
0
6
0

5
4
5

B
a
th

y
m

a
st

er
id

a
e

R
o
n

q
u

il
fa

m
il

y
-

R
N

Q
F

M
-

5
4
6

R
a
th

bu
n

el
la

h
y
po

p
le

ct
a

B
lu

eb
a
n

d
ed

ro
n

q
u

il
-

R
N

Q
B

B
-

5
5
0

K
a
th

et
o
st

o
m

a
a
ve

rr
u

n
cu

s
S

m
o
o
th

st
a
rg

a
ze

r
-

4
0
8
0

5
5
5

A
n

a
rr

h
ic

h
th

y
s

oc
el

la
tu

s
W

o
lf

-e
el

-
W

O
L

F
E

2
6
7
9

5
5
6

C
li

n
id

a
e

C
li

n
id

fa
m

il
y

-
K

L
P

F
M

-
5
6
2

A
ll

oc
li

n
u

s
h
o
ld

er
i

Is
la

n
d

k
el

p
fi

sh
-

K
L

P
IS

2
7
5
5

5
6
5

N
eo

cl
in

u
s

bl
a
n

ch
a
rd

i
S

a
rc

a
st

ic
fr

in
g
eh

ea
d

-
K

L
P

S
F

2
7
5
4

5
6
7

N
eo

cl
in

u
s

u
ri

n
o
ta

tu
s

O
n

es
p

o
t

fr
in

g
eh

ea
d

-
K

L
P

O
F

2
7
5
3

5
6
8

H
et

er
o
st

ic
h
u

s
ro

st
ra

tu
s

G
ia

n
t

k
el

p
fi

sh
-

K
L

P
G

T
2
7
5
7

5
7
0

S
ti

ch
a
ei

d
a
e

P
ri

ck
le

b
a
ck

fa
m

il
y

-
P

R
K

F
M

2
7
9
0

5
9
6

C
eb

id
ic

h
th

y
s

vi
o
la

ce
u

s
M

o
n

k
ey

fa
ce

p
ri

ck
le

b
a
ck

-
P

R
K

M
K

2
7
7
5

6
0
5

A
po

d
ic

h
th

y
s

fu
co

ru
m

R
o
ck

w
ee

d
g
u

n
n

el
-

2
8
2
7

6
1
3

C
o
ry

p
h
o
p
te

ru
s

n
ic

h
o
ls

i
B

la
ck

ey
e

g
o
b
y

-
G

O
B

B
E

-
6
1
4

L
ep

id
og

o
bi

u
s

le
p
id

u
s

B
a
y

g
o
b
y

-
B

O
G

B
Y

2
8
7
9

6
3
0

L
ep

id
o
p
u

s
fi

tc
h
i

P
a
ci

fi
c

sc
a
b

b
a
rd

fi
sh

-
2
6
3
6

6
3
4

K
a
ts

u
w

o
n

u
s

pe
la

m
is

S
k
ip

ja
ck

tu
n

a
-

T
N

A
S

J
2
2
0
6

6
3
7

S
a
rd

a
ch

il
ie

n
si

s
P

a
ci

fi
c

b
o
n

it
o

-
B

O
N

P
A

2
2
1
0

6
3
8

S
co

m
be

r
ja

po
n

ic
u

s
C

h
u

b
(P

a
ci

fi
c)

m
a
ck

er
el

-
M

A
C

P
A

2
2
0
9

6
3
9

T
h
u

n
n

u
s

a
la

lu
n

ga
A

lb
a
co

re
-

T
N

A
A

B
2
2
1
4

6
4
0

T
h
u

n
n

u
s

th
y
n

n
u

s
B

lu
efi

n
tu

n
a

-
T

N
A

B
F

2
2
1
5

6
4
1

T
h
u

n
n

u
s

a
lb

a
ca

re
s

Y
el

lo
w

fi
n

tu
n

a
-

T
N

A
Y

F
2
2
0
7

6
4
5

A
u

xi
s

ro
ch

ei
B

u
ll

et
m

a
ck

er
el

-
M

A
C

B
L

2
2
0
2

6
5
8

P
ep

ri
lu

s
si

m
il

li
m

u
s

P
a
ci

fi
c

p
o
m

p
a
n

o
(b

u
tt

er
fi

sh
)

-
P

O
M

P
A

2
7
1
2

6
6
0

P
le

u
ro

n
ec

ti
fo

rm
es

F
la

tfi
sh

o
rd

er
-

F
L
T

O
R

-
6
6
1

B
o
th

id
a
e

L
ef

te
y
e

fl
o
u

n
d
er

fa
m

il
y

-
F

L
L

F
N

3
0
0
0

6
6
2

C
it

h
a
ri

ch
th

y
s

S
a
n

d
d

a
b

g
en

u
s

S
a
n

d
d

a
b

s
D

A
B

G
N

-
6
6
3

C
it

h
a
ri

ch
th

y
s

so
rd

id
u

s
P

a
ci

fi
c

sa
n

d
d

a
b

S
a
n

d
d

a
b

s
D

A
B

P
A

3
0
0
1

6
6
4

C
it

h
a
ri

ch
th

y
s

st
ig

m
a
eu

s
S

p
ec

k
le

d
sa

n
d

d
a
b

S
a
n

d
d

a
b

s
D

A
B

S
P

3
0
0
2

6
6
5

C
it

h
a
rl

ch
th

y
s

xa
n

th
o
st

ig
m

a
L

o
n

g
fi

n
sa

n
d

d
a
b

S
a
n

d
d

a
b

s
D

A
B

L
F

3
0
0
3

6
6
6

P
a
ra

li
ch

th
y
s

ca
li

fo
rn

ic
u

s
C

a
li

fo
rn

ia
h

a
li

b
u

t
-

H
A

L
C

A
3
0
0
5

6
6
7

H
ip

po
gl

o
ss

in
a

st
o
m

a
ta

B
ig

m
o
u

th
so

le
-

S
O

L
B

G
3
0
0
4

6
6
8

X
y
st

re
u

ry
s

li
o
le

p
is

F
a
n
ta

il
so

le
-

S
O

L
F

T
3
0
0
6

6
6
9

P
le

u
ro

n
ec

ti
d
a
e

R
ig

h
te

y
e

fl
o
u

n
d

er
fa

m
il

y
-

F
L

R
F

M
-

6
7
3

E
o
p
se

tt
a

jo
rd

a
n

i
P

et
ra

le
so

le
-

S
O

L
P

T
3
1
0
3

6
7
8

L
ep

id
o
p
se

tt
a

bi
li

n
ea

tu
s

R
o
ck

so
le

-
S

O
L

R
K

3
1
0
8

67

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 80



"California Final Report", page 78

T
ab

le
15

:
co

n
ti

n
u
ed

.

R
ec

F
IN

R
eg

u
la

ti
o
n

s
A

L
P

H
A

5
C

D
F

W
sp

ec
ie

s
co

d
e

S
ci

en
ti

fi
c

n
a
m

e
C

o
m

m
o
n

n
a
m

e
G

ro
u

p
sp

ec
ie

s
co

d
e

sp
ec

ie
s

co
d

e

6
8
2

L
y
o
p
se

tt
a

ex
il

is
S

le
n

d
er

so
le

-
S

O
L

S
L

3
1
0
9

6
8
5

P
la

ti
ch

th
y
s

st
el

la
tu

s
S

ta
rr

y
fl

o
u

n
d

er
-

F
L

R
S

T
3
1
2
1

6
8
7

P
le

u
ro

n
ic

h
th

y
s

co
en

o
su

s
C

-O
so

le
-

S
O

L
C

O
3
1
2
2

6
8
9

P
le

u
ro

n
ic

h
th

y
s

ri
tt

er
i

S
p

o
tt

ed
tu

rb
o
t

-
S

O
L

S
T

3
1
2
4

6
9
0

P
le

u
ro

n
ic

h
th

y
s

ve
rt

ic
a
li

s
H

o
rn

y
h

ea
d

tu
rb

o
t

-
S

O
L

H
T

3
1
2
5

6
9
1

P
se

tt
ic

h
th

y
s

m
el

a
n

o
st

ic
tu

s
S

a
n

d
so

le
-

S
O

L
S

D
3
1
2
6

6
9
3

H
ip

po
gl

o
ss

u
s

st
en

o
le

p
is

P
a
ci

fi
c

h
a
li

b
u

t
-

H
A

L
P

A
3
1
0
5

6
9
4

P
le

u
ro

n
ic

th
y
s

gu
tt

u
la

tu
s

D
ia

m
o
n

d
tu

rb
o
t

-
S

O
L

D
T

3
1
0
6

6
9
6

B
a
li

st
es

po
ly

le
p
is

F
in

es
ca

le
tr

ig
g
er

fi
sh

-
F

T
R

IG
4
0
1
1

7
0
4

M
o
la

m
o
la

O
ce

a
n

su
n

fi
sh

-
S

U
N

O
C

4
0
2
1

7
1
0

C
ep

h
a
lo

po
d
a

S
q
u

id
cl

a
ss

-
S

Q
U

ID
-

7
1
7

P
a
n

u
li

ru
s

in
te

rr
u

p
tu

s
S

p
in

y
lo

b
st

er
-

L
O

B
S

P
8
2
0

7
2
5

O
ct

o
po

d
a

O
ct

o
p

u
s

o
rd

er
-

O
C

T
O

P
-

N
o
te

:
A

b
b

re
v
ia

ti
o
n

s
fo

r
th

e
R

eg
u

la
ti

o
n

s
g
ro

u
p

a
re

a
s

fo
ll

o
w

s:
N

sR
f

=
n

ea
rs

h
o
re

ro
ck

fi
sh

;
S

h
el

fR
F

=
S

h
el

f
ro

ck
fi

sh
;C

a
sh

ee
p

=
C

a
li

fo
rn

ia
sh

ee
p

h
ea

d
;

C
a
S

co
rp

=
C

a
li

fo
rn

ia
sc

o
rp

io
n

fi
sh

;
O

cW
h

=
O

ce
a
n

w
h

it
efi

sh
.

68

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 81



"California Final Report", page 79

Table 16: Error codes found in the database. A complete list of error codes by table and
column can be found in the ancillary Look-up Error Codes Table.

Error Code Error Code Description

1 Value was corrected
1.1 Value was corrected; sampler error
1.2 Value was corrected; key entry error
1.3 Value was corrected; sampler error; based on adjacent rows, drifts
1.4 Correct value added
2 Value was incorrect; replaced with NULL
2.1 Value was not collected; sampler error; replaced with ’98’
2.5 Value was incorrect; datasheets missing; replaced with NULL
2.6 Value was incorrect; data not collected in 2003
3.3 Value was replaced with informed guess; based on surrounding drifts
3.5 Value was added based on informed guess; datasheets missing
4 Row added
4.1 Value was added based on speeds of other drifts
5.1 No values in row corrected; datasheets missing
5.2 Value was not corrected; datasheets missing
6 Possible lat long error; no error identified and no change to the database
7 Checked datasheet for errors; no error found and no change to the database
96 or 99 Value improbable or missing; may be replaced with NULL in database
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Del Norte & Humboldt 1%
Mendocino 1%
Sonoma 2%
Marin, San Francisco & Contra Costa 1%

Alameda 3%

San Mateo 3%

Santa Cruz 2%

Monterey 5%

San Luis Obispo 4%

Santa Barbara 3%

Ventura 8%

Los Angeles 29%

Orange 14%

San Diego 25%

Figure 1: Percent of observed trips by county.
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Figure 2: Map of the California Recreational Fisheries Survey (CRFS) districts. Counties
are labeled by the FIPS county codes (see Table 14).
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Figure 3: CDFW Observer Program database diagram, including primary keys (PK) and
foreign key relationships.
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Figure 4: Percent of anglers observed plotted against the number of eligible anglers on a
trip. Outliers are not plotted.
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Appendix A. Metadata

This appendix contains the metadata associated with the CDFW Observer Program
relational database.
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Appendix B. Data collection forms

This appendix contains the data forms used by observers in the CDFW Observer Program
from 1999-2011. Datasheets include the general data form used to collected catch
information and the data forms used to collect lengths of discarded fish and gear
information.
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Assignment Date Eligible Anglers Onboard

Interviewer Code Sampler County County

Boat# Boat name Site Code Landing

S 1 M
in Obs Angs £ Seal £ Moved boat

E 1 M
ax TempF

GFormat Ftype
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in Obs Angs £ Seal £ Moved boat

E 1 M
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in Obs Angs £ Seal £ Moved boat
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GFormat Ftype

S 1 M
in Obs Angs £ Seal £ Moved boat

E 1 M
ax TempF

GFormat Ftype
S=Start  E=End (time & loc.)  FType : 1=Free drift 2=Stationed 3=Anchored 4=Troll  N = Number of Fish  Gformat : 1=deg,min 2=site 3=deg,min,sec 4=loran

11 gear
lost

lost
time

Site
Name:

bait
lost

fish
lost

On-board Party Charter Approximate Location Fished for 2000 MRFSS Survey

Latitude Longitude BDepth ft.Time
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lost

1
Site
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Figure B.2: Onboard observer data form for 2000-2002.
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RECENT TECHNICAL MEMORANDUMS
SWFSC Technical Memorandums are accessible online at the SWFSC web site (http://swfsc.noaa.gov).  
Copies are also available from the National Technical Information Service, 5285 Port Royal Road, 
Springfield, VA  22161 (http://www.ntis.gov).  Recent issues of NOAA Technical Memorandums from the 
NMFS Southwest Fisheries Science Center are listed below:

NOAA-TM-NMFS-SWFSC-  

 

 

 

 

 

 

 

519  

520  

521  

522  

523  

Documentation of a relational database for the Oregon sport groundfish 
onboard sampling program.
MONK, M. E., E. J. DICK, T. BUELL, L. ZUMBRUNNEN, A. DAUBLE and D. 
PEARSON
(September 2013)

A fishery-independent survey of cowcod (SEBASTES LEVIS) in the Southern 
CA bight using a remotely operated vehicle (ROV).

STIERHOFF, K. L., S. A. MAU, and D. W. MURFIN

(September 2013)

Abundance and biomass estimates of demersal fishes at the footprint and 
piggy bank from optical surveys using a remotely operated vehicle (ROV).

STIERHOFF, K. L., J. L. BUTLER, S. A. MAU, and D. W. MURFIN
(September 2013)

Klamath-Trinity basin fall run chinook salmon scale age analysis evaluation.

SATTERTHWAITE, W. H., M. R. O’FARRELL, and M. S. MOHR

(September 2013)

 

 

 

524  

525  

526  

527  

528  

AMLR 2010-2011 field season report.

WALSH, J. G., ed.

(February 2014) 

The Sacramento harvest model (SHM).

MOHR, M. S., and M. R. O’FARRELL

(February 2014) 

Marine mammal, sea turtle and seabird bycatch in California gillnet fisheries 
in 2012.

CARRETTA, J. V., L. ENRIQUEZ, and C. VILLAFANA

(February 2014) 

White abalone at San Clemente Island: population estimates and management 
recommendations.

STIERHOFF, K. L., M. NEUMANN, S. A. MAU and D. W. MURFIN

(May 2014) 

Recommendations for pooling annual bycatch estimates when events are rare.

CARRETTA, J. V. and J. E. MOORE

(May 2014) 

Status review of the Northeastern Pacific population of white sharks 
(CARCHARODON CARCHARIAS) under the endangered species act.
DEWAR, H., T. EGUCHI, J. HYDE, D. KINZEY, S. KOHIN, J. MOORE, B. L. 
TAYLOR, and R. VETTER
(December 2013)
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U. S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Southwest Fisheries Science Center

NOAA-TM-NMFS-SWFSC-519

SEPTEMBER 2013

NOAA Technical Memorandum NMFS

1,2,*
Melissa Monk

2
E.J. Dick

3
Troy Buell

3
Linda ZumBrunnen

3
Alison Dauble

2
Don Pearson

1
Center for Stock Assessment Research

University of California
Santa Cruz, CA  95064

2
NOAA Fisheries

Southwest Fisheries Science Center
Fisheries Ecology Division

110 Shaffer Road
Santa Cruz, CA  95060

3
Oregon Department of Fish and Wildlife

Marine Resources Program
2040 SE Marine Science Drive

Newport, OR  97365

DOCUMENTATION OF A RELATIONAL DATABASE
FOR THE OREGON SPORT GROUNDFISH

ONBOARD SAMPLING PROGRAM

*Corresponding author; melissa.monk@noaa.gov
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The National Oceanic and Atmospheric Administration (NOAA), organized in 

1970, has evolved into an agency that establishes national policies and manages 

and conserves our oceanic, coastal, and atmospheric resources. An 

organizational element within NOAA, the Office of Fisheries, is responsible for 

fisheries policy and the direction of the National Marine Fisheries Service (NMFS).

In addition to its formal publications, the NMFS uses the NOAA Technical 

Memorandum series to issue informal scientific and technical publications when 

complete formal review and editorial processing are not appropriate or feasible. 

Documents within this series, however, reflect sound professional work and may 

be referenced in the formal scientific and technical literature.
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NOAA Technical Memorandum NMFS
This TM series is used for documentation and timely communication of preliminary results, interim reports, or special
purpose information.  The TMs have not received complete formal review, editorial control, or detailed editing.

NOAA Technical Memorandum NMFS
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purpose information.  The TMs have not received complete formal review, editorial control, or detailed editing.
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Abstract

This paper describes the relational database created for the Oregon Department of Fish
and Wildlife (ODFW) Sport Groundfish Onboard Sampling Program. The program surveys
the charter boat fleet targeting groundish from seven of Oregon’s major ports. The program
began as a pilot study in 2001 and became a permanent sampling program in 2003. Through
2012, observers have collected spatially-explicit catch and discard records for 12,377 fishing
locations during 997 observed trips. Lengths of discarded fish caught by observed anglers
are also recorded to monitor discards. Presented herein is a brief description of the sampling
program, an overview of the fully relational database, and quality control methods applied to
data through 2012. Data from the new database are governed by confidentiality requirements
and are available via permission from ODFW.
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1 Onboard Observer Sampling Program

The Oregon Department of Fish and Wildlife (ODFW) Sport Groundfish Onboard Sam-
pling Program (Observer Program) observes the activity of the charter boat, or Commercial
Passenger Fishing Vessel (CPFV), fleet. The goals of the sampling program are to collect
fine-scale information about recreational fish species, estimate average weight of discarded
fish, and obtain length distributions for species with closed fisheries. Data collected include
charter boat fishing locations, catch and discard of observed fish by species, and lengths
of discarded fish. In addition to monitoring discards, the data generated can be used to
inform stock assessments, providing spatially- and temporally-explicit information on catch
and effort by drift, catch rates, discard rates, and size compositions.

The Observer Program began as a pilot study in 2001 and was instituted as a permanent
program in 2003. Through 2012, a total of 997 trips have been observed. While the sampling
program targets groundfish trips, 18 Pacific halibut trips were observed from 2003-2005.
Little groundfish bycatch was observed in the Pacific halibut-targeted trips and observation
of halibut trips was discontinued.

The major ports with charter boat trips targeting groundfish (from north to south:
Garibaldi, Depoe Bay, Newport, Charleston, Bandon, Gold Beach, and Brookings) are sam-
pled from March through October (Figure 1). Oregon’s other ports (such as Astoria, Pa-
cific City, and Port Orford) are not sampled due to either proportionally low charter boat
groundfish trips or sampling logistics. The majority of the charter boat sector effort is con-
centrated on the central Oregon coast and as a result, 74% of all observed trips originate
out of Garibaldi, Depoe Bay and Newport (Figure 2; Tables 1-2). Only two trips were ever
sampled from Port Orford, both in 2007.

The total (coast-wide) yearly trip sampling goal is set based on observer workload/
availability. At any given time, the program employs three observers, whose trips are divided
among the ports. In 2001 and 2003, coast-wide goals were not formally apportioned by port
or month (Tables 3-4). In 2001, each of the three observers was asked to observe three to
five trips each week. One observer worked exclusively out of Garibaldi, the second observer
covered both Depoe Bay and Newport, and the third observer covered the south (Charleston
to Brookings). In 2003, one observer was asked to work one trip per week in both Garibaldi
and Depoe Bay. The second observer was asked to work one trip in both Depoe Bay and
Newport one week and then two trips in Newport during alternate weeks. On the south
coast, the observer was asked to work four trips in both Charleston and Brookings over the
course of five weeks plus two trips in Bandon during the same five weeks.

From 2004-2012, the coast-wide goal was apportioned to each port/month stratum in
proportion to the number of charter boat angler trips targeting groundfish in a stratum
(Tables 5 - 13). The apportionment of sampling effort to port/month is updated yearly
based on three-year averages of groundfish charter angler trips by port and by month. Any
changes made to the apportionment of trips from the standard method are noted in that
year’s respective table. Pacific halibut trips in 2003 were observed opportunistically; in
2004 and 2005, halibut trip goals were apportioned using the same method as that used for
groundfish goals (Tables 14 - 16).

1
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As of 2004, one observer samples trips departing from Garibaldi and a portion of trips
originating in Depoe Bay. A second observer samples the remainder of trips from Depoe
Bay and all Newport trips. The third observer samples trips from Charleston to Brookings.
From 2003-2012, there has been a low turnover rate of observers, with only five different
individuals employed by the program.

During a trip, the observer records fishing location-specific information. Groundfish are
typically targeted by locating schools of fish or habitat using a depth sounder. The captain
then stops the boat over or near the targeted habitat, anglers deploy their gear, and the
boat is allowed to drift with the wind and currents until it has moved beyond the targeted
area or school. Anglers then retrieve their gear and the process restarts. The period of time
when anglers have their gear in the water constitutes a fishing location, or drift.

At the start of each drift, the observer randomly selects a subset of the boat’s eligible
anglers to observe. All fish encountered by the observed anglers are recorded to the species
level and recorded as either kept or discarded. For details on the protocol for measuring
fish on a per species basis see section 2.1.4 (Lengths Table). The observer also records the
starting and ending times of each drift, the bottom depth, and, if the captain allows, the
starting and ending drift coordinates.

This document contains a description of the relational database, the data and metadata
through 2012. Additional data will be added to the active database as they becomes available.
The quality control of the 2001-2012 data is an evolving process and changes will likely have
been made to the database after the publication date.

2 Relational Database

The Observer Program generates a large amount of data for each sampled trip. We
describe the data available from the sampling program as well as the relational database
created to store and maintain the data. At present, the Observer Program data are available
to authorized users via the Recreational Fisheries Information Network (RecFIN) website in
a flat (text) file format. The flat files requires considerable effort to process before the data
can be organized and prepared for analysis. We transferred the data to a fully relational SQL
database. The advantages of storing data in relational databases are many, including the ease
of data retrieval, fine-scale control over data access, the ability to summarize information
quickly and to query information across tables. Microsoft SQL Server and SQL Server
Management Studio were selected as the database server and management platform because
of the flexibility and reliability they offer. The data can be retrieved or queried from the
database server and imported into any number of data processing programs for full analyses.

Database metadata are available in Appendix A were compiled using SqlSpec [1]. The
metadata provide general information for each table contained in the database (Table A.1).
SQL provides the flexibility of assigning a datatype to each column, and columns were
assigned a datatype most appropriate for the information being stored, i.e., all date and time
data are stored as either datetime or smalldatetime formats (Table A.1). The metadata also
indicate if a column contains NULL values, is a primary key, or has a foreign key relationship.

2
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Descriptions of these properties are below.
The database is organized into a set of four main tables that are related through a set

of defined relationships (Figure 3). The four main tables contain the trip-level information
(Boat Table), drift-level information (Location Table), observed catch (Catch Table), and
lengths of discarded fish (Lengths Table). The database also contains ancillary look-up
tables, which contain information related to the main tables, such as scientific and common
names of fish, and fishing regulations by date. Each of the main tables is assigned an
identifier column (or set of columns), which is known as the primary key. The primary
key must be unique for each row in a table. Foreign keys create the relational aspect of
the database and allow cross-referencing of data among tables. A foreign key creates a
parent/child relationship between tables by identifying columns from one table that also
appear in a second table. A table may have multiple foreign keys, and a hierarchy of tables
can also be created. For instance, the Boat Table is a parent of the Location Table. The
Boat Table contains broader information of the trip, and the Location Table has multiple
entries for each location fished on a trip. The Catch Table is a child of both the Boat Table
and the Location Table, as it contains multiple entries of catch for each location on a trip.

Fifteen trips from 2001 contain missing records that have not yet been verified due to
missing original datasheets. Data for these trips currently prevent the creation of primary
and foreign keys and are stored in tables external to the main database. The metadata and
tables presented in the following sections do not include data from these 15 trips, leaving
982 trips with complete data.

In addition to the Observer Program, ODFW also conducts the Oregon Recreational
Boat Survey (ORBS), a dockside sampling program. From 2001-2012, 438 charter boat trips
were sampled by both the Observer and ORBS Programs (Table 17). The ORBS database
contains records of the number of retained and discarded fish encountered by all anglers on
a trip. The retained catch is observed by the sampler and the discarded catch is reported
by the captain or crew. The ORBS samplers also collect biological information (length and
weight) for a sub-sample of the retained catch from selected sampled boats. On charter
vessels, for commonly caught species, samplers randomly select baskets of fish to sample
completely, and for rarely caught species, any available sample is taken. This biological
information is collected until the sampler’s weekly sampling goals are met, which vary by
species. The ORBS data for these 438 trips are included in this relational database. A
brief description of the ORBS tables and available data can be found in Table 18. For more
information regarding the ORBS sampling program see the ORBS sampler manual [4].

The table descriptions below contain details for the majority of columns found in the
database. Brief descriptions of all tables and columns can be found in Table 18. As a note,
columns of database tables in the following text are referenced in capital letters bracketed
by parentheses to aid a reader’s ability to quickly reference data. In addition, blank copies
of onboard observer forms used over the program’s history can be found in Appendix B.

3
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2.1 Table Descriptions

2.1.1 Boat Table

The Boat Table contains trip-level information, including data pertaining to the vessel,
landing port, trip type, and number of eligible anglers. Each trip is assigned a unique trip
identification number (ASSN). The ASSN is a concatenation of the observer’s trip number
for that date (first versus second trip of the day), observer identification code, and the date.
The ASSN number is also the primary key for the Boat Table and is the column that links
the Boat Table to other tables in the database.

Each observer is assigned a unique identification number (INTVUER), which is retired
when the observer leaves the Observer Program. Retired observer codes are never re-assigned
in the Observer Program.

Every participating vessel is assigned a unique 1-3 digit identification number (BOAT-
NUM). As of 2004, the boat identification numbers are unique and permanent, and a total
of 61 boats have participated in the Observer Program. All but one vessel observed during
Pacific halibut-targeted trips were also observed fishing groundfish-targeted trips. A handful
of vessels fish out of multiple ports, and some have changed passenger capacity certification
during the course of the Observer Program.

The number of ”eligible” anglers (ANGLERS) recorded for the trip are any passengers,
captain or crew members who fished. A passenger who intended to fish, but was too sick
to fish, is counted as an eligible angler for a trip. Persons not counted as eligible anglers
include passengers who have no intention of fishing and captain or crew members who did
not fish during the trip.

The landing port (INTSITE) and county (CNTY) codes are provided for each trip, where
county codes are equivalent to the U.S. Federal Information Processing Standard (FIPS)
county codes. The names of ports and counties are available in the Port Look-up Table
(luPORT Table). There are two separate site codes for Newport (44 and 50), but Newport
is treated as a single port for all sampling purposes. The number of drifts (NUMLOCS)
by trip and number of observed species caught on a trip (NUMSP) are also available in the
Boat Table to provide users with summary statistics.

A field was added to the database (not found in the RecFIN tables) to differentiate
between Pacific halibut and groundfish-targeted trips (ODFW TRPTYP; H = Pacific halibut
trip; B = bottomfish (groundfish) trip).

2.1.2 Location Table

The Location Table contains 12,169 location-specific records of individual drifts. Each
trip is identified by the trip identification number (ASSN) and each drift on a trip is assigned a
sequential number (LOCNUM). The Location Table has a compound (multi-column) primary
key consisting of the trip identification number and the drift number (ASSN; LOCNUM) and
is linked to the Boat Table and Catch Table. For each fishing location, recorded information
includes the number of observed anglers, bottom depth, starting and ending coordinates,
and starting and ending times.

4
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The fishing boat action (FTYPE) at each fishing location was recorded starting in 2004.
The fishing action describes the manner of fishing and can be one of the following: free drift,
stationed (with use of the engine to maintain position), anchored, or trolling. The manner
of fishing is specific to the target species. For the observed groundfish trips, and all but one
trip has fishing actions recorded as free drifts. Therefore, a single fishing location during a
groundfish trip is referred to as a drift.

Specifically, a drift is defined as a stop during the trip when the anglers have their lines
in the water, recorded when a captain announces, ”Lines down!” A captain may engage the
engine to re-position the boat during a free drift. However, a new drift is only recorded if
the anglers remove their gear from the water in order to move to a new location (or back to
the previous starting location).

At the start of each drift, the observer randomly selects a set of eligible anglers (Boat
Table; ANGLERS) to observe for the entire drift (OBSANG). The number of observed
anglers may or may not include the same individuals as other drifts during the trip. Observers
have been able to record catch for 100% of eligible anglers when there are 17 or fewer
anglers onboard (Figure 4). As the number of eligible anglers increases, the percent of
observed anglers decreases. The number of observed anglers is missing for only one trip in
the database, and for one drift in the database, the number of observed anglers exceeds the
number of eligible anglers. In this case it is possible that a crew member fished and was
observed during this drift but not counted as an eligible angler.

Drift coordinates are available in both the original data format and in decimal degrees.
The conversion to decimal degrees is based on the recorded units of geographic coordinates
(GFORMAT). As of 2003, the original coordinates were either recorded as DDMMMM,
DDMMSS, or DDDDDD, where D is degrees, M is minutes, and S is seconds. In 2001,
coordinates were recorded as DDMMMMM, and an additional GFORMAT value of five was
added to the database to identify these trips. Eighty-seven percent of all drifts have complete
starting and ending coordinates.

The drift times can be found in the original and the SQL smalldatetime formats. The
original time format is HHMM, which has been converted to a date format of YYYY-MM-
DD HH:MM:SS. Across all ports, drift times are typically less than 20 or 30 minutes, rarely
45-60 minutes (Figure 5). A small number of drifts from Bandon and Gold Beach were longer
than an hour, but the majority of drifts are still less than 15 minutes. Only 21 drifts are
missing time data, which means estimates of observed catch per unit effort can be computed
for 99% of all drifts.

The starting bottom depth in feet is recorded at each drift location. The original RecFIN
data format had two depth columns, MAXDEPTH and MINDEPTH. Observers record only
one bottom depth during a drift, which was duplicated in the maximum and minimum
depth columns. Therefore, the database now only contains one depth column (DEPTH).
Where coordinates were available, drift starting and ending bottom depths were inferred
using bathymetry from the U.S. Coastal Relief Model [2] and added to the database (SGIS-
DEPTH, EGISDEPTH). For nearshore drifts the GIS-inferred depths should be interpreted
with caution (Figure 6). The observer-recorded depths in less than 100 feet are both greater

5
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and less than the GIS inferred depths. In observer-recorded depths of greater than 100 feet,
the GIS depths are more often greater than the observer-recorded depths. If the starting
location is not recorded simultaneously with the starting depth, this could explain some of
the depth difference in Figure 6, as could resolution of the bathymetry data. For example,
a fishing location may start adjacent to a reef and drift over it. In this case, the observer-
recorded depth may be on the deep end if the bottom depth is recorded before the vessel
reaches the reef.

Starting in 2006, data on pinnipeds within 100 yards of a vessel were recorded (PIN-
NIPED). Pinnipeds have only been reported for 50 drifts, and the boat moved away from
the marine mammals in ten of those instances. None of the reported sightings resulted in a
loss of bait, fish, gear or fishing time due to pinnipeds (PLBAIT, PLFISH, PLGEAR).

2.1.3 Catch Table

The Catch Table (named Catches Table in the database due to reserved words in SQL)
contains records of all fish encountered by the observed anglers. The Catch Table has a
compound primary key of trip identification number, drift number, and ODFW species
code (ASSN, LOCNUM, ODFWSP). The Catch Table contains 18,238 encounter records,
representing 50,114 fish (39,169 kept and 10,945 discarded).

Retained catch is recorded in the KEPT column. The discarded fish column (DISCD) is
the only record of discarded fish prior to 2005. From 2005-2012, the discarded column is the
sum of the discarded alive and discarded dead columns (DISCDDEAD + DISCDALIV). To
date, 786 fish have been categorized as discarded dead and 7,091 as discarded alive.

Species codes in the Catch Table are all ODFW species codes (ODFWSP). These can be
related to the common names, scientific names, RecFIN species codes and ALPHA5 species
codes in the Species Look-up Table (luSPECIES).

Forty-seven species and two generalist categories (unidentified rockfish and sculpins)
have been encountered in the Observer Program. Only one species, black rockfish (Sebastes
melanops), was encountered in more than 50% of all drifts, while the majority of other species
were encountered in less than 10% of all drifts (Table 19). Lingcod (Ophiodon elongatus),
blue rockfish (Sebastes mystinus), and yellowtail rockfish (Sebastes flavidus) were the next
three most abundant species. A summary of the number of fish kept, discarded and number
of drifts encountered by county is also presented for all species in Table 20.

2.1.4 Lengths Table

The Lengths Table contains fork length measurements (mm) for discarded fish beginning
in 2003 (FISHLENGTH). From 2003-2009 the observer measured as many discarded fish
from the observed anglers as possible. As of 2010, the observer measures as many discarded
fish from the observed anglers as possible, but no more than 10 of any one species per
drift. Lengths are measured for all yelloweye rockfish (Sebastes ruberrimus) in all years and
canary rockfish (Sebastes pinniger) from 2003-2009, whether or not the angler was one of
the observed anglers. Recreational fisheries are currently closed for both the canary rockfish
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and yelloweye rockfish. The Observer Program affords the only opportunity to obtain length
distribution information for these species since they would not be encountered in the dockside
ORBS Program.

The disposition of individual fish (discarded alive or dead) is recorded for each record in
the Lengths Table. If possible, the sex of kelp greenling (Hexagrammos decagrammus) and
lingcod is recorded. Fish weights are recorded in the database as calculated values and not
directly measured. Fish weight, W, is calculated as a function of fork length, L, using the
power equation W = aLb, where parameters a and b can be found in the Species Look-up
Table in columns A FL and B FL, respectively.

Only eight species have more than 50 recorded discard length measurements (Figure 7).
Of these species, cabezon (Scorpaenichthys marmoratus), lingcod, kelp greenling, canary
rockfish, and yelloweye rockfish have all been subject to minimum size limits or fishery clo-
sures since 2001. See the Regulations Look-up Table for more detailed information on these
regulation changes. Black rockfish, blue rockfish, canary rockfish, and yellowtail rockfish all
have more than 1200 discard measurements (Table 21).

The discard lengths can be compared to the retained catch lengths from the ORBS
program. The ORBS data included in the database represent 438 trips sampled by both the
ORBS and Observer Programs. The ORBS Program assigns samplers a given number of
trips per week. The sampler’s goal is to sub-sample the retained catch from a trip, with a
goal of measuring 15 fish of a species per week. For black rockfish, blue rockfish, and lingcod
the goal is to to sample 15 fish per boat type per week.

Ten species had more than 50 measurement records from either the ORBS or Observer
Programs. The number of fish by 2cm length bin illustrates the differing length distribution
for the discarded versus retained catch (Table 22). The high proportions of discarded catch
for canary rockfish, yelloweye rockfish, and lingcod are the result of fishing regulations. There
are no size regulations for either black rockfish or blue rockfish, and the distributions indicate
an angler preference for larger fish.

2.1.5 Gear Table

The Gear Table contains information on the fishing gear beginning in 2006. A description
of the fishing gear used by the majority of anglers for the majority of the trip is recorded for
the first drift. If a major gear change is made during the trip, a new description is recorded,
including the drift number at which the change was made. Therefore, a new row in the Gear
Table indicates when the gear was changed during a trip, and there is not a unique entry for
each drift.

Information on the gear includes the reel type, lure, hooks, weights, and number of hooks
per rod. Currently, the Gear Table is only linked to the Boat Table.

2.2 Ancillary (Look-up) Tables

The database contains four ancillary tables containing information related to specific
columns. The look-up tables in the database are for port information (luPORT), fishing
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regulations (luREGS), species information (luSPECIES), and error code definitions (luER-
RORS).

2.2.1 Port Look-up Table

The Port Look-up Table contains the different port codes and names used in the Observer
Program and also the ORBS Program (Table 23). County numbers and names associated
with each port are also in the table. The Port Look-up Table has a compound primary key
of CNTY and INTSITE. The unique combination of county and site codes can be used to
call the county and port names in a query.

2.2.2 Species Look-up Table

All species in the main database tables are assigned ODFW species codes (Table 24). The
Species Look-up Table contains the common name, scientific name, ODFW species code,
RecFIN species codes, as well as additional species-specific information (Table 18). The
Species Look-up Table also contains a column to indicate if the species falls into a complex
of species regulated as a group, e.g., nearshore rockfish (REGS Group). The primary key is
the ODFWSP column in the Species Look-up Table. The Species Look-up Table is related
by foreign key relationships to the Catches and the ORBS BIOLOGICAL Tables.

2.2.3 Regulations Look-up Table

ODFW fishing regulations change both between and within years. Regulations are also
species specific, or apply to a group of species, i.e., nearshore rockfish. The Regulations
Look-up Table allows users to track daily regulation changes and relate them to the catch
data. The table contains information on all relevant groundfish regulations beginning on
January 1, 2001, with one row entry for every calendar day. The table tracks whether a
fishery is open or closed, and notes any depth regulations. The table also tracks bag limits
and size limits for groundfish species for each calendar day. See Table 18 for a complete list
of regulations included in the database. A summary of the depth restrictions by year can
be found in Table 25. The Regulations Look-up Table can be linked to any other table in
the database using the trip date (TRPDATE in the Boat Table or STIME/ETIME in the
Location Table).

In 2005, ODFW implemented the Stonewall Bank Yelloweye Rockfish Conservation Area
(Figure 1), in which groundfish-targeted fishing is prohibited. Fishing within this area for
Pacific halibut or any species from the ”Groundfish Group” (defined by the Oregon Sport
Fishing Regulations) is forbidden as of this document’s publication date.

2.2.4 Error Code Look-up Table

The Error Code Look-up Table contains all of the possible error codes used in the
database. Error codes have the same meaning across columns and tables. The unique

8
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error codes used and their descriptions can be found in Table 26. See the Quality Control
section for more information regarding the error codes and data quality monitoring.

2.3 ORBS Tables

There are 438 trips that were sampled by both the Observer and the ORBS Programs
from 2001-2012. The Observer and ORBS Programs are managed separately and there is
no dockside communication between an observer from the Observer Program and a sampler
from the ORBS Program.

The ORBS trips are linked to the observer database via the Observer Program ASSN
numbers. The ASSN number is not part of the original ORBS database, but was added to
allow a foreign key relationship between the Observer Boat Table and the ORBS Interview
Table (Boat Table and ORBS BOAT Table). Trips between the two sampling programs
were initially linked using the date of the trip and type of trip (groundfish versus tuna or
Pacific halibut). Though not common, when more than one trip was found to be sampled
in a day, the trip selected was verified by matching the species and records of the retained
catch between the two programs. The approximate time of day the charter vessel returned
from the Observer Program data was also compared to the ORBS interview time.

There are three ORBS Program tables included in the database; ORBS BOAT,
ORBS ENCOUNTER, and ORBS BIOLOGICAL. The ORBS BOAT table contains trip-
level information collected by the sampler when conducting interviews. The data in this table
are similar to the data contained in the Observer Program Boat Table. The ORBS ENCOUNTER
Table contains the catch information for each trip. The ORBS BIOLOGICAL Table con-
tains the lengths of the sampled, retained catch. The ORBS BOAT Table has a pri-
mary key of ASSN and has foreign key relationships with the ORBS ENCOUNTER and
ORBS BIOLOGICAL Tables. The compound primary key for the ORBS ENCOUNTER Ta-
ble is the ASSN and ODFWSP columns. The compound primary key for the ORBS BIOLOGICAL
Table contains the ASSN, SAMPLENUM, and ODFWSP columns. For a complete list of
columns and their descriptions for the ORBS tables see Table 18.

2.4 Constraints

The primary key and foreign key relationships enforce constraints to prevent potential
errors, e.g., incorrect port or species codes, from entering the database. The primary key
is unique to each row in a table and new data cannot be entered that violate this rule.
In the Boat Table the primary key is the trip identification number (ASSN). Compound
primary keys are used for the Location, Catch, and Lengths Tables. The primary key for the
Location Table is the trip identification number and the drift number (ASSN, LOCNUM).
The primary key for the Catch Table is the trip identification number, the drift number,
and the species code (ASSN, LOCNUM, ODFWSP). For the Lengths Table, more than
one row can contain the same trip identification number, drift location, species, and length.
Therefore, an additional identifier column was added to the Lengths Table. The primary key
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for the Lengths Table includes the trip identification number, drift number, species code,
and a unique record identifier (ASSN, LOCNUM, ODFWSP, RECORD NUM).

Constraints can also be added manually to the database and placed on a particular column
within a table. If new data violate a constraint, the user will receive an error message. Two
constraints have been added to the Observer database, one for species codes and one for port
codes. A species code cannot be entered in the Catch Table if it does not match a species
code in the Species Look-up Table. The second constraint is on the county and port codes
(CNTY and INTSITE) in the Boat Table. A combination of county and port cannot be
entered unless it is present in the Port Look-up Table.

3 Quality Control

Considerable efforts were made to identify errors that have entered the database either
through transcription errors or sampler errors. The original unedited data (downloaded from
RecFIN in August 2012) remain in the database as separate tables (xxxBoat Original, xxxLo-
cation Original, xxxCatches Original, xxxLengths Original). Comparisons can be made be-
tween the original data and the edited tables (Boat, Location, Catch, and Lengths Tables).

Quality control checks are complete for the 2003-2012 data. All suspicious data in the
main tables were checked against the original datasheets. The original 2001 datasheets
cannot currently be located. However, some suspicious data from 2001 were edited if a
correction was obvious or the authors could infer a reasonable value.

All of the changes made to the data have been explicitly tracked and documented in
the newly relational database so that revised records can be compared to the original data.
Justification for each change in the database is documented with an error code. For any
column with edited data, an additional error code column was added to the database. For
example, if an error was found in the County column (CNTY), the column CNTY Error
was added to the database and contains the error code. Specific error codes have the same
definition across tables and columns (Table 26). A description of error codes found in specific
columns is available in the Error Code Look-up Table.

Erroneous data fell into three main categories. If the original datasheet contained a value
different from that in the database, the error was corrected. If the original datasheets were
either missing or contained a value that was unlikely to be correct and the authors could not
identify a plausible correction, the value was replaced with a NULL value in the database.
Lastly, if the original datasheet contained an unlikely value, but the authors could infer a
reasonable estimate of the value, the inferred value was entered in the database. Inferred
estimates were often based on information from surrounding drifts. Time and location data
were inferred using the average elapsed time, distance, or speed of surrounding drifts. All
drifts with a speed greater than two nautical miles per hour or a distance of greater than
two nautical miles were checked against the original datasheets.

On the original datasheets, null or empty values are coded with dummy variables, e.g.,
999, 998, 9998, and have all been replaced with NULL in the database. If an error was found
in either the coordinate location or time columns, the correction was made to the columns
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with the original format and the columns with converted formats, i.e., decimal degrees for
coordinates and date format for time.

Fifteen of the groundfish trips from 2001 are not currently in the main database due
to missing catch and location data, leaving 982 trips in the main database. There are
also seven trips recorded in the RecFIN database that cannot be confirmed by ODFW.
These trips have been removed from the current database and contain trips with ASSN
values of: 1041320010610; 1041320010618; 2041320010722; 2041320010827; 2041320011010;
2041320020506; and 1045220010626.
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Table 19: All species encountered in the Observer Program, ranked by the number of drifts
the species was encountered from 2001-2012.

Percent (%)
Species Number Number Drifts of drifts

Common name code kept discarded encountered encountered

Black Rockfish 442 26177 1578 6911 56.79
Lingcod 484 2466 2432 2858 23.49
Blue Rockfish 445 4291 2055 2144 17.62
Yellowtail Rockfish 433 2499 1529 1591 13.07
Canary Rockfish 451 305 1497 1048 8.61
Kelp Greenling 481 757 73 700 5.75
Cabezon 556 565 190 608 5.00
Quillback Rockfish 441 394 9 331 2.72
China Rockfish 446 325 19 296 2.43
Yelloweye Rockfish 457 48 426 275 2.26
Vermilion Rockfish 444 286 22 250 2.05
Copper Rockfish 421 245 15 228 1.87
Widow Rockfish 431 289 40 133 1.09
Pacific Halibut 614 216 58 79 0.65
Coho Salmon 63 21 60 74 0.61
Tiger Rockfish 447 80 2 71 0.58
Red Irish Lord 527 9 45 53 0.44
Chinook Salmon 65 33 15 39 0.32
Buffalo Sculpin 523 3 39 35 0.29
Pacific Hake 203 0 48 29 0.24
Chub Mackerel (Pacific) 374 15 33 20 0.16
Rosethorn Rockfish 436 15 10 17 0.14
Greenstriped Rockfish 429 9 5 14 0.12
Brown Rockfish 416 16 2 13 0.11
Bocaccio 449 16 0 12 0.10
Rosy Rockfish 456 2 12 12 0.10
Sablefish 477 9 6 10 0.08
Redstripe Rockfish 453 13 8 9 0.07
Pacific Sanddab 604 9 2 8 0.07
Big Skate 42 31 3 5 0.04
Blue Shark 31 0 6 5 0.04
Chilipepper 435 4 12 5 0.04
Jack Mackerel 290 6 0 5 0.04
Pacific Herring 55 2 6 5 0.04
Sand Sole 634 2 3 5 0.04
Arrowtooth Flounder 606 1 3 4 0.03
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Table 19: continued.

Percent (%)
Species Number Number Drifts of drifts

Common name code kept discarded encountered encountered

Pacific Sardine 56 3 1 4 0.03
Rockfish Category 410 1 2 2 0.02
Pacific Lamprey 14 0 2 2 0.02
Redbanded Rockfish 418 2 0 2 0.02
Spiny Dogfish 35 0 2 2 0.02
Spotted Ratfish 49 1 1 2 0.02
Atka Mackerel 486 1 0 1 0.01
Butter Sole 618 0 1 1 0.01
Gopher Rockfish 423 1 0 1 0.01
Longnose Skate 46 0 1 1 0.01
Rock Greenling 482 0 2 1 0.01
Sculpins 490 0 1 1 0.01
Sixgill Shark 21 0 1 1 0.01
Wolf-Eel 350 1 0 1 0.01
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Table 20: All species encountered in the ODFW Observer Program by county. Data within
each county represent at least three vessels to meet ODFW standards for confidential data.

Number Number Drifts
Common name County kept discarded encountered

Arrowtooth Flounder Tillamook 1 3 4
Arrowtooth Flounder Lincoln 0 0 0
Arrowtooth Flounder Coos 0 0 0
Arrowtooth Flounder Curry 0 0 0

Atka Mackerel Tillamook 0 0 0
Atka Mackerel Lincoln 1 0 1
Atka Mackerel Coos 0 0 0
Atka Mackerel Curry 0 0 0

Big Skate Tillamook 0 0 0
Big Skate Lincoln 31 3 5
Big Skate Coos 0 0 0
Big Skate Curry 0 0 0

Black Rockfish Tillamook 3743 69 1140
Black Rockfish Lincoln 14038 804 3837
Black Rockfish Coos 4360 101 961
Black Rockfish Curry 4036 604 973

Blue Rockfish Tillamook 311 16 172
Blue Rockfish Lincoln 1818 727 1052
Blue Rockfish Coos 1243 259 402
Blue Rockfish Curry 919 1053 518

Blue Shark Tillamook 0 1 1
Blue Shark Lincoln 0 5 4
Blue Shark Coos 0 0 0
Blue Shark Curry 0 0 0

Bocaccio Tillamook 16 0 12
Bocaccio Lincoln 0 0 0
Bocaccio Coos 0 0 0
Bocaccio Curry 0 0 0

Brown Rockfish Tillamook 0 0 0
Brown Rockfish Lincoln 2 0 1
Brown Rockfish Coos 10 1 7
Brown Rockfish Curry 4 1 5
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Table 20: continued.

Number Number Drifts
Common name County kept discarded encountered

Buffalo Sculpin Tillamook 3 3 3
Buffalo Sculpin Lincoln 0 32 28
Buffalo Sculpin Coos 0 0 0
Buffalo Sculpin Curry 0 4 4

Butter Sole Tillamook 0 0 0
Butter Sole Lincoln 0 1 1
Butter Sole Coos 0 0 0
Butter Sole Curry 0 0 0

Cabezon Tillamook 43 16 52
Cabezon Lincoln 392 143 418
Cabezon Coos 85 12 81
Cabezon Curry 45 19 57

Canary Rockfish Tillamook 118 230 228
Canary Rockfish Lincoln 78 818 484
Canary Rockfish Coos 16 191 123
Canary Rockfish Curry 93 258 213

Chilipepper Tillamook 0 0 0
Chilipepper Lincoln 0 0 0
Chilipepper Coos 0 0 0
Chilipepper Curry 4 12 5

China Rockfish Tillamook 27 0 27
China Rockfish Lincoln 162 11 156
China Rockfish Coos 89 1 70
China Rockfish Curry 47 7 43

Chinook Salmon Tillamook 10 6 16
Chinook Salmon Lincoln 22 9 22
Chinook Salmon Coos 1 0 1
Chinook Salmon Curry 0 0 0

Chub Mackerel (Pacific) Tillamook 4 5 5
Chub Mackerel (Pacific) Lincoln 10 0 3
Chub Mackerel (Pacific) Coos 0 0 0
Chub Mackerel (Pacific) Curry 1 28 12
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Table 20: continued.

Number Number Drifts
Common name County kept discarded encountered

Coho Salmon Tillamook 7 13 19
Coho Salmon Lincoln 9 39 43
Coho Salmon Coos 5 5 9
Coho Salmon Curry 0 3 3

Copper Rockfish Tillamook 32 1 00
Copper Rockfish Lincoln 119 9 115
Copper Rockfish Coos 82 2 71
Copper Rockfish Curry 12 3 12

Gopher Rockfish Tillamook 0 0 0
Gopher Rockfish Lincoln 0 0 0
Gopher Rockfish Coos 0 0 0
Gopher Rockfish Curry 1 0 1

Greenstriped Rockfish Tillamook 8 0 8
Greenstriped Rockfish Lincoln 1 5 6
Greenstriped Rockfish Coos 0 0 0
Greenstriped Rockfish Curry 0 0 0

Jack Mackerel Tillamook 3 0 3
Jack Mackerel Lincoln 3 0 2
Jack Mackerel Coos 0 0 0
Jack Mackerel Curry 0 0 0

Kelp Greenling Tillamook 229 7 200
Kelp Greenling Lincoln 387 41 359
Kelp Greenling Coos 90 7 77
Kelp Greenling Curry 51 18 64

Lingcod Tillamook 447 498 558
Lingcod Lincoln 1340 1490 1600
Lingcod Coos 343 328 401
Lingcod Curry 336 116 299

Longnose Skate Tillamook 0 1 1
Longnose Skate Lincoln 0 0 0
Longnose Skate Coos 0 0 0
Longnose Skate Curry 0 0 0
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Table 20: continued.

Number Number Drifts
Common name County kept discarded encountered

Pacific Hake Tillamook 0 42 26
Pacific Hake Lincoln 0 6 3
Pacific Hake Coos 0 0 0
Pacific Hake Curry 0 0 0

Pacific Halibut Tillamook 60 13 23
Pacific Halibut Lincoln 140 41 52
Pacific Halibut Coos 16 4 4
Pacific Halibut Curry 0 0 0

Pacific Herring Tillamook 0 4 2
Pacific Herring Lincoln 1 1 2
Pacific Herring Coos 0 0 0
Pacific Herring Curry 1 1 1

Pacific Lamprey Tillamook 0 1 1
Pacific Lamprey Lincoln 0 1 1
Pacific Lamprey Coos 0 0 0
Pacific Lamprey Curry 0 0 0

Pacific Sanddab Tillamook 2 0 2
Pacific Sanddab Lincoln 1 2 3
Pacific Sanddab Coos 0 0 0
Pacific Sanddab Curry 6 0 3

Pacific Sardine Tillamook 1 0 1
Pacific Sardine Lincoln 2 1 3
Pacific Sardine Coos 0 0 0
Pacific Sardine Curry 0 0 0

Quillback Rockfish Tillamook 106 1 95
Quillback Rockfish Lincoln 162 8 138
Quillback Rockfish Coos 94 0 71
Quillback Rockfish Curry 32 0 27

Red Irish Lord Tillamook 7 6 12
Red Irish Lord Lincoln 1 35 36
Red Irish Lord Coos 1 0 1
Red Irish Lord Curry 0 4 4
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Table 20: continued.

Number Number Drifts
Common name County kept discarded encountered

Redbanded Rockfish Tillamook 1 0 1
Redbanded Rockfish Lincoln 0 0 0
Redbanded Rockfish Coos 1 0 1
Redbanded Rockfish Curry 0 0 0

Redstripe Rockfish Tillamook 11 0 5
Redstripe Rockfish Lincoln 2 8 4
Redstripe Rockfish Coos 0 0 0
Redstripe Rockfish Curry 0 0 0

Rock Greenling Tillamook 0 0 0
Rock Greenling Lincoln
Rock Greenling Coos 0 2 1
Rock Greenling Curry 0 0 0

Rosethorn Rockfish Tillamook 15 0 9
Rosethorn Rockfish Lincoln 0 9 7
Rosethorn Rockfish Coos 0 0 0
Rosethorn Rockfish Curry 0 1 1

Rosy Rockfish Tillamook 2 0 2
Rosy Rockfish Lincoln 0 1 1
Rosy Rockfish Coos 0 1 1
Rosy Rockfish Curry 0 10 8

Sablefish Tillamook 0 0 0
Sablefish Lincoln 9 6 10
Sablefish Coos 0 0 0
Sablefish Curry 0 0 0

Sand Sole Tillamook 0 1 1
Sand Sole Lincoln 1 1 2
Sand Sole Coos 0 0 0
Sand Sole Curry 1 1 2

Sculpins Tillamook 0 0 0
Sculpins Lincoln 0 1 1
Sculpins Coos 0 0 0
Sculpins Curry 0 0 0
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Table 20: continued.

Number Number Drifts
Common name County kept discarded encountered

Sixgill Shark Tillamook 0 1 1
Sixgill Shark Lincoln 0 0 0
Sixgill Shark Coos 0 0 0
Sixgill Shark Curry 0 0 0

Spiny Dogfish Tillamook 0 0 0
Spiny Dogfish Lincoln 0 2 2
Spiny Dogfish Coos 0 0 0
Spiny Dogfish Curry 0 0 0

Spotted Ratfish Tillamook 1 0 1
Spotted Ratfish Lincoln 0 0 0
Spotted Ratfish Coos 0 0 0
Spotted Ratfish Curry 0 1 1

Tiger Rockfish Tillamook 50 1 44
Tiger Rockfish Lincoln 19 1 19
Tiger Rockfish Coos 11 0 8
Tiger Rockfish Curry 0 0 0

Vermilion Rockfish Tillamook 4 0 4
Vermilion Rockfish Lincoln 55 5 44
Vermilion Rockfish Coos 175 15 152
Vermilion Rockfish Curry 52 2 50

Widow Rockfish Tillamook 204 11 94
Widow Rockfish Lincoln 76 28 31
Widow Rockfish Coos 8 0 6
Widow Rockfish Curry 1 1 2

Wolf-Eel Tillamook 0 0 0
Wolf-Eel Lincoln 1 0 1
Wolf-Eel Coos 0 0 0
Wolf-Eel Curry 0 0 0

Yelloweye Rockfish Tillamook 24 110 108
Yelloweye Rockfish Lincoln 7 229 95
Yelloweye Rockfish Coos 16 54 44
Yelloweye Rockfish Curry 1 33 28

34

Development of Relational Databases for Onboard Observer Data and Creation of Abundance Indices for Use in Stock...

page 154



"Oregon Final Report", page 45

Table 20: continued.

Number Number Drifts
Common name County kept discarded encountered

Yellowtail Rockfish Tillamook 1516 180 514
Yellowtail Rockfish Lincoln 657 658 614
Yellowtail Rockfish Coos 159 122 142
Yellowtail Rockfish Curry 167 569 321
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Table 21: Number of fish measured by year for groundfish-targeted trips, sampled by the
ORBS (kept, n=438 trips) and the Observer (discarded, n=864 trips) Programs.

Year Black rockfish Blue rockfish Canary rockfish Yellowtail rockfish

Discarded Kept Discarded Kept Discarded Kept Discarded Kept
2001 NA 28 NA 101 NA 20 NA 7
2003 131 53 209 62 38 44 221 64
2004 115 17 226 13 116 0 162 33
2005 265 91 307 60 189 0 162 24
2006 155 39 157 37 197 0 87 23
2007 159 172 188 84 130 0 138 56
2008 172 191 296 114 177 0 147 58
2009 180 105 138 20 203 0 153 29
2010 94 156 131 37 166 0 144 16
2011 60 66 88 43 90 0 54 7
2012 54 126 136 45 182 0 81 50

Total 1385 1044 1876 616 1488 64 1349 367
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Table 22: Number of individual fish measured (by 2cm length bins) for groundfish-targeted
trips, sampled by the ORBS (kept, n=438 trips) and Observer (discarded, n=864 trips)
Programs.

Fork length (cm) Black rockfish Blue rockfish Cabezon Canary rockfish China rockfish

Discarded Kept Discarded Kept Discarded Kept Discarded Kept Discarded Kept
10-11 0 0 5 0 0 0 1 0 0 0
12-13 2 0 17 0 0 0 1 0 0 0
14-15 6 0 17 0 0 0 2 0 0 0
16-17 5 0 65 0 0 0 4 0 0 0
18-19 16 0 110 1 0 0 9 0 0 0
20-21 48 0 162 0 0 0 19 0 0 0
22-23 82 0 268 5 0 0 49 0 0 0
24-25 107 0 356 13 0 0 80 0 3 0
26-27 181 4 410 55 1 0 97 1 3 2
28-29 194 7 278 84 0 0 141 8 3 2
30-31 213 21 107 121 4 0 207 11 3 13
32-33 141 50 52 114 6 0 227 12 5 19
34-35 138 102 19 92 8 1 222 10 2 32
36-37 94 180 6 82 12 0 147 8 0 44
38-39 58 211 2 32 17 1 94 3 2 18
40-41 50 217 0 10 15 12 55 3 0 2
42-43 34 133 0 4 12 9 30 1 0 1
44-45 8 70 1 2 12 12 26 2 0 0
46-47 3 28 0 0 11 18 10 0 0 0
48-49 2 12 1 1 23 20 17 0 0 0
50-51 1 5 0 0 23 26 19 0 0 0
52-53 1 3 0 0 24 18 18 4 0 0
54-55 1 1 0 0 17 20 6 0 0 0
56-57 0 0 0 0 18 16 5 0 0 0
58-59 0 0 0 0 5 11 0 1 0 0
60-61 0 0 0 0 2 5 0 0 0 0
62-63 0 0 0 0 3 5 1 0 0 0
64-65 0 0 0 0 2 2 0 0 0 0
66-67 0 0 0 0 0 2 0 0 0 0
68-69 0 0 0 0 0 1 0 0 0 0
70-71 0 0 0 0 0 0 0 0 0 0
72-73 0 0 0 0 0 0 0 0 0 0
74-75 0 0 0 0 0 0 0 0 0 0
76-77 0 0 0 0 0 0 0 0 0 0
78-79 0 0 0 0 0 0 0 0 0 0
80-81 0 0 0 0 0 0 0 0 0 0
82-83 0 0 0 0 0 0 0 0 0 0
84-85 0 0 0 0 0 0 0 0 0 0
86-87 0 0 0 0 0 0 0 0 0 0
88-89 0 0 0 0 0 0 0 0 0 0
90-91 0 0 0 0 0 0 0 0 0 0
92-93 0 0 0 0 0 0 0 0 0 0
94-95 0 0 0 0 0 0 0 0 0 0
96-97 0 0 0 0 0 0 0 0 0 0
98-99 0 0 0 0 0 0 0 0 0 0

100-101 0 0 0 0 0 0 0 0 0 0

Total 1385 1044 1876 616 215 179 1487 64 21 133
Mean 30.84 39.57 25.38 32.75 47.49 51.60 33.63 35.85 31.17 35.52

Std. Dev. 5.81 3.97 4.22 3.95 7.92 6.29 6.70 6.77 4.17 2.78
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Table 22: continued.

Fork length (cm) Copper rockfish Kelp greenling Lingcod Quillback rockfish Vermilion rockfish

Discarded Kept Discarded Kept Discarded Kept Discarded Kept Discarded Kept
10-11 0 0 0 0 0 0 0 0 0 0
12-13 0 0 0 0 0 0 0 0 0 0
14-15 0 0 0 0 0 0 0 0 0 0
16-17 1 0 0 0 0 0 0 0 0 0
18-19 0 0 2 0 0 0 0 0 0 0
20-21 1 0 1 0 1 0 0 0 0 0
22-23 0 0 3 0 1 0 0 0 0 0
24-25 0 0 8 0 3 0 1 2 0 0
26-27 3 1 11 0 3 0 2 1 0 0
28-29 0 2 14 7 1 0 2 7 0 0
30-31 1 5 11 15 8 0 2 5 0 0
32-33 1 7 9 34 11 0 1 18 0 2
34-35 0 11 7 58 11 0 0 16 0 7
36-37 2 11 5 78 19 0 0 33 0 6
38-39 1 12 4 40 35 1 0 43 1 5
40-41 0 24 1 9 78 1 1 41 1 10
42-43 0 25 2 4 119 0 0 17 1 13
44-45 1 28 1 0 169 0 0 5 2 30
46-47 0 19 0 0 154 0 0 3 1 35
48-49 0 5 1 0 203 0 0 2 0 19
50-51 0 7 0 1 293 0 0 0 2 15
52-53 0 2 1 0 318 1 0 0 0 9
54-55 0 1 0 0 275 21 0 0 1 4
56-57 0 0 0 0 196 43 0 0 3 2
58-59 0 0 0 0 242 50 0 0 0 0
60-61 0 0 0 1 30 61 0 0 0 0
62-63 0 0 0 0 6 64 0 0 0 0
64-65 0 0 0 0 0 50 0 0 0 0
66-67 0 0 0 0 3 36 0 0 0 0
68-69 0 0 0 0 1 45 0 0 0 0
70-71 0 0 0 0 1 28 0 0 0 0
72-73 0 0 0 0 0 26 0 0 0 0
74-75 0 0 0 0 1 15 0 0 0 0
76-77 0 0 0 0 0 21 0 0 0 0
78-79 0 0 0 0 0 10 0 0 0 0
80-81 0 0 0 0 0 13 0 0 0 0
82-83 0 0 0 0 0 12 0 0 0 0
84-85 0 0 0 0 0 8 0 0 0 0
86-87 0 0 0 0 0 2 0 0 0 0
88-89 0 0 0 0 0 10 0 0 0 0
90-91 0 0 0 0 0 5 0 0 0 0
92-93 0 0 0 0 0 4 0 0 0 0
94-95 0 0 0 0 0 1 0 0 0 0
96-97 0 0 0 0 0 2 0 0 0 0
98-99 0 0 0 0 0 1 0 0 0 0

100-101 0 0 0 0 0 1 0 0 0 0

Total 11 160 81 247 2182 533 9 193 12 157
Mean 30.99 42.01 31.24 36.26 51.17 67.38 30.29 38.26 49.36 45.88

Std. Dev. 8.31 5.37 6.23 3.32 6.16 9.49 4.76 4.21 6.27 4.88
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Table 22: continued.

Fork length (cm) Widow rockfish Yelloweye rockfish Yellowtail rockfish

Discarded Kept Discarded Kept Discarded Kept
10-11 0 0 1 0 3 0
12-13 0 0 0 0 3 0
14-15 1 0 0 0 3 0
16-17 1 0 0 0 10 0
18-19 0 0 2 0 47 0
20-21 2 0 4 0 89 0
22-23 9 0 7 0 191 7
24-25 16 1 9 0 215 22
26-27 5 9 23 0 292 21
28-29 3 9 20 0 243 39
30-31 2 12 22 1 158 58
32-33 2 14 25 1 54 45
34-35 1 8 38 3 22 47
36-37 0 12 19 1 10 48
38-39 0 4 26 3 5 34
40-41 0 1 20 1 1 18
42-43 0 1 36 2 1 19
44-45 0 2 28 1 0 6
46-47 0 0 15 1 0 2
48-49 0 0 16 3 0 1
50-51 0 0 14 2 0 0
52-53 0 0 10 1 0 0
54-55 0 0 12 2 0 0
56-57 0 0 4 1 1 0
58-59 0 0 7 0 1 0
60-61 0 0 7 0 0 0
62-63 0 0 2 1 0 0
64-65 0 0 4 0 0 0
66-67 0 0 3 0 0 0
68-69 0 0 0 0 0 0
70-71 0 0 1 0 0 0
72-73 0 0 0 0 0 0
74-75 0 0 1 0 0 0
76-77 0 0 0 0 0 0
78-79 0 0 0 0 0 0
80-81 0 0 0 0 0 0
82-83 0 0 0 0 0 0
84-85 0 0 0 0 0 0
86-87 0 0 0 0 0 0
88-89 0 0 0 0 0 0
90-91 0 0 0 0 0 0
92-93 0 0 0 0 0 0
94-95 0 0 0 0 0 0
96-97 0 0 0 0 0 0
98-99 0 0 0 0 0 0

100-101 0 0 0 0 0 0
Total 42 73 376 24 1349 367

Total 42 73 376 24 1349 367
Mean 25.45 33.07 40.25 44.66 26.71 33.92

Std. Dev. 3.62 4.42 10.53 8.64 4.15 5.24

Note: All yelloweye rockfish and canary rockfish (from 2003-2009) are
measured in the Observer Program if encountered by any eligible angler.
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Table 23: Port and county names and codes for ports sampled in the Observer and ORBS
Programs

Port Name
Observer ORBS County

Port Code Port Code Code Name

Garibaldi 16 10 57 Tillamook

Depoe Bay 37 22
41 LincolnNewport (north side) 44 24

Newport (South Beach) 50 24

Charleston 79 34
11 Coos

Bandon 93 36

Port Orford 99 38
15 CurryGold Beach 104 40

Brookings 109 42
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Table 25: Summary of depth regulations by year for groundfish-targeted trips.

Depths Number of
Year open observed drifts Depth restriction dates

2001 All 1249

2003 All 1126

2004
All 247

<40 fm 658 June 1 - Sept. 30

2005
All 365

<40 fm 584 June 1 - Sept. 30

2006
All 234

<40 fm 866 June 1 - Sept. 30

2007
All 66

<40 fm 1330 April 1 - Sept. 30

2008
All 151

<40 fm 597 April 1 - July 6 & Sept. 7 - Sept. 30
<20 fm 601 July 7 - Sept. 6

2009
All 108

<40 fm 786 April 1 - Sept. 30

2010
All 31

<40 fm 436 April 1 - July 23
<20 fm 501 July 24 - Dec. 31

2011
All 20

<40 fm 450 April 1 - July 20
<20 fm 362 July 21 - Sept. 30

2012
All 59

<30 fm 1242 April 1 - Sept. 30
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Table 26: Error codes found in the database. A complete table of error codes by table and
column can be found in the ancillary table luERROR.

Error Code Error Code Description

1 Value was corrected
1.1 Value was corrected; sampler error
1.2 Value was corrected; key entry error
1.3 Value was corrected; sampler error; based on adjacent rows, drifts
1.4 Correct value added
2 Value was incorrect; replaced with NULL
2.1 Value was not collected; sampler error; replaced with ’98’
2.5 Value was incorrect; datasheets missing; replaced with NULL
2.6 Value was incorrect; data not collected in 2003
3.3 Value was replaced with informed guess; based on surrounding drifts
3.5 Value was added based on informed guess; datasheets missing
4 Row added
4.1 Value was added based on speeds of other drifts
5.1 No values in row corrected; datasheets missing
5.2 Value was not corrected; datasheets missing
6 Possible lat long error; no error identified and no change to the database
7 Checked datasheet for errors; no error found and no change to the database
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Figure 1: Map of the ports sampled in the ODFW Observer Program.
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Bandon 6%

Brookings 10%

Charleston 7%

Depoe Bay 26%

Garibaldi 16%

Gold Beach 2%

Newport 32%

Port Orford 0%

Figure 2: Percent of observed trips by port from the ODFW Observer Program.
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Figure 4: The percent of anglers observed versus the number of eligible anglers on a trip
from the ODFW Observer Program.
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Figure 6: Comparison between the observer-recorded drift starting depth and the GIS de-
termined depth calculated using the drift starting location, for observer recorded drifts of
(a) 0-200ft and (b) 201-800ft.
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Figure 7: Length distributions of discarded fish for species with more than 50 measured fish
in the database, all years combined.
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Appendix A. Metadata

This appendix contains the metadata associated with the ODFW Observer Program
relational database.
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Appendix B. Data forms

This appendix contains the data forms used by observers in the ODFW Observer Program
from 2001-2012. Datasheets include the general data form used to collected catch
information and the data forms used to collect lengths of discarded fish and gear
information.
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Figure B.6: Onboard observer discard lengths form for 2003.
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DISCARDED FISH 1. Interviewer 2 0 0 4 4. Date

3 2.*Subregion 3.*Wave

TYPE 0 - EXAMINED DISCARDED CATCH MEASUREMENTS
* Species * Fork Len. (mm) Weight (kg)

1 9 9 9 9 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

* Dispo: What happened to the fish? - 0=Retained by boat,  1=Thrown back alive,  6=Thrown back dead
MODEx - 1=MM  2=BB  6=PC  7=PR

Subregion - 1=S.CA  2=N.CA  3=OR  4=WA

*

CPFV 

Stop #

Sex -  1=male  2=female

AREAx - 1=Ocean < 3 miles  2=Ocean > 3 miles 5=Inland

Year Month Day

5.Vessel Name

* M
od

ex

* A
re

ax

Pg # of #

Figure B.7: Onboard observer discard lengths form for 2004.
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Released Fish Lengths Form 

m m d d

 Sampler  Date

3  Subregion  Wave Boat Code

Common Name ModeXAreaX Dispo. Sex

1 6 1

2 6 2

3 6 3

4 6 4

5 6 5

6 6 6

7 6 7

8 6 8

9 6 9

10 6 10

11 6 11

12 6 12

13 6 13

14 6 14

15 6 15

16 6 16

17 6 17

18 6 18

19 6 19

20 6 20

21 6 21

22 6 22

23 6 23

24 6 24

25 6 25

Dispo:  1=thrown back alive, 6=thrown back dead or nearly so, 0=boat fish, 7=other (explain)

AreaX:  1=ocean 3 mi. or less, 2=ocean >3 mi, 5=inland

Sex:  1=male, 2=female, 8=unknown (for kelp greenling and lingcod only; leave blank for all other spp)

ModeX:  6=party/charter

2 0 0 5

Spp Code Length, fork (mm) Weight (kg) Stop #

Figure B.8: Onboard observer discard lengths form for 2005.
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DISCARDED FISH 1. Interviewer 4. Date

2.*Subregion

TYPE 0 - EXAMINED DISCARDED CATCH MEASUREMENTS
* Species * Fork Len. (mm) Weight (kg)

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

* Dispo: What happened to the fish? - 0=Retained by boat,  1=Thrown back alive,  6=Thrown back dead (includes bait)
MODEx - 1=MM  2=BB  6=PC  7=PR Sex -  M=male  F=female T=transistional

AREAx - 1=Ocean < 3 miles  2=Ocean > 3 miles 5=Inland Subregion - 1=S.CA  2=N.CA  3=OR  4=WA

Gear Form Effective Stop #  Notes

Tackle: casting (1)    spin (2)

Hooks per rod: (1)    (2)    (3)    1 on weight (4) 

Lures: shrimp flies (1)  n= per rod. Color:

worms (2)  n= per rod. Color:

cocahoes (3)  n= per rod. Color:

Hook size & style:

Fresh bait: not used (1)    chunk (2)    half (3)    whole (4)

* M
od

ex

* A
re

ax

*

CPFV 

Stop #

Year Month Day

<<Assign  #

5.Vessel Name>>

Pg # of #

Figure B.9: Onboard observer discard lengths and gear form for 2006-2008.
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DISCARDED FISH 1. Interviewer 2 0  4. Date

3  2.*Subregion <<Assign  # 5. Vessel "Name">>

M/F

TYPE 0 - EXAMINED DISCARDED CATCH MEASUREMENTS
* Species *Fork Len. (mm) Weight (kg)

1 6 1

2 6 2

3 6 3

4 6 4

5 6 5

6 6 6

7 6 7

8 6 8

9 6 9

10 6 10

11 6 11

12 6 12

13 6 13

14 6 14

15 6 15

16 6 16

17 6 17

18 6 18

19 6 19

20 6 20

21 6 21

22 6 22

23 6 23

24 6 24

* Dispo: What happened to the fish? - 0=Retained by boat,  1=Thrown back alive,  6=Thrown back dead (includes bait)
MODEx - 1=MM  2=BB  6=PC  7=PR Sex -  M=male  F=female T=transistional

AREAx - 1=Ocean < 3 miles  2=Ocean > 3 miles 5=Inland Subregion - 1=S.CA  2=N.CA  3=OR  4=WA

Notes:

Tackle:    casting (1)    spin (2)

Terminal wgt ►

Terminal wgt oz ► Terminal wgt with BAIT ►  yes (1)    no (0)

Lure Type: shrimp flies  n= per rod. Majority color:  -or-  various (v)

worms  n= per rod. Majority color:  -or-  various (v)

cocahoes  n= per rod. Majority color:  -or-  various (v)

scampi  n= per rod. Majority color:  -or-  various (v)

Fresh bait:   not used (1)   chunk (2)   half (3)   whole (4) Hook size & style:

# hooks per rod: 1 2 3   jighead (1)  diamond dbl hk (2)  football dbl hk (3) pencil dbl hk (4) other hooked (5) NO hooks (6)

Year Month Day

* M
o

d
ex

* A
re

ax

* D
is

p
o

CPFV 

Stop # S
ex

Gear Form Effective Drift #  

Pg # of #

Figure B.10: Onboard observer discard lengths and gear form for 2009-2012.
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RECENT TECHNICAL MEMORANDUMS
SWFSC Technical Memorandums are accessible online at the SWFSC web site (http://swfsc.noaa.gov).  
Copies are also available from the National Technical Information Service, 5285 Port Royal Road, 
Springfield, VA  22161 (http://www.ntis.gov).  Recent issues of NOAA Technical Memorandums from the 
NMFS Southwest Fisheries Science Center are listed below:

NOAA-TM-NMFS-SWFSC-  

 

 

 

 

 

 

 

 

 

509  

510  

511  

512  

513  

514  

515  

516  

517  

518  

Evaluation of an automated acoustic beaked whale detection algorithm
using multiple validation and assessment methods.
E.K. JACOBSON, T. M. YACK, J. BARLOW
(March 2013)

Handbook for recognizing, evaluating, and documenting human interaction
in stranded cetaceans and pinnipeds.
MOORE K. T. and S. G. BARCO
(March 2013)

A guide to constructing hydrophone arrays for passive acoustic data 
collection during NMFS shipboard cetacean surveys.
RANKIN, S.,  BARLOW, J.  BARKLEY, Y. and VALTIERRA, R.
(May 2013)

The Sacramento Index (SI).
O’FARRELL, M. R.,  M. S. MOHR, M. L. PALMER-ZWAHLEN, and A. M. 
GROVER
(June 2013)

Sample size recommendations for estimating stock composition using 
genetic stock identification (GSI).
ALLEN, S. D., W. H. SATTERTHWAITE, and M. S. MOHR
(June 2013)

Sources of human-related injury and mortality for U. S. Pacific west coast 
marine mammal stock assessments, 2007-2011.
CARRETTA, J. V.,  S. M. WILKIN,  M. M. MUTO,  and K. WILKINSON
(July 2013)

Photographic guide of pelagic juvenile rockfish (SEBASTES SPP.) and other 
fishes in mid-water trawl surveys off the coast of California.
SAKUMA, K. M.,  A. J. AMMANN, and D. A. ROBERTS
(July 2013)

Form, function and pathology in the pantropical spotted dolphin (STENELLA
ATTENUATA).
EDWARDS, E. F.,  N. M. KELLAR, and W. F. PERRIN
(August 2013)

Summary of PAMGUARD beaked whale click detectors and classifiers used 
during the 2012 Southern California behavioral response study.
KEATING, J. L., and J. BARLOW
(September 2013)

Seasonal gray whales in the Pacific northwest: an assessment of optimum
sustainable population level for the Pacific Coast Feeding Group.
PUNT, A. E., and J. E. MOORE
(September 2013)
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