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INTRODUCTION

The California Recreational Fisheries Survey (CRFS) was begun in January 2004 to provide catch and effort estimates for marine recreational finfish fisheries.  It is a collaborative effort between the California Department of Fish and Game (CDFG) and the Pacific States Marine Fisheries Commission, and is funded by state and federal sources.  The goal of the CRFS is to produce, in a timely manner, marine recreational fishery data needed for sustainable management of California’s marine resources.  A high priority is placed on meeting the data needs for species that are currently under active management. 
GENERAL OVERVIEW OF CRFS

Key Features

Key features of the CRFS are:
· CRFS includes all marine finfish that are caught in California
· Catch and effort data are collected on the four major modes of fishing (i.e., the type of place or boat where the fishing occurred): private and rental boats, commercial passenger fishing vessels (CPFVs, also commonly called charter boats or party boats), man-made structures, and beaches and banks

· The same methods are used statewide so the estimates from the six geographic districts are directly comparable

· Sampling occurs year-round for all modes

· Monthly estimates are produced 

· Preliminary estimates are available one month after the end of the sampling period

· Estimates are produced for each of six geographic districts, and for each fishing mode

Districts
California has been divided into six geographic areas or districts for CRFS.  The district boundaries generally coincide with county boundaries.  Each district is briefly described below.

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 on the coast and seven counties surrounding San Francisco and San Pablo bays (Alameda, Contra Costa, Solano, Sonoma, Marin, San Francisco, and San Mateo counties).

5.  Wine District - Mendocino County and the Shelter Cove section of Humboldt County.

6.  Redwood District - Del Norte County and the northern part of Humboldt County.

Trip-types

Each fishing trip is assigned to a trip-type category based on the type of fish that was targeted during the trip (Table A).  Each angler that is interviewed in the field or on the telephone is asked what kind of fish he or she was targeting or attempting to catch, and each CPFV operator interviewed in the CPFV telephone survey is asked to identify the primary activity of each trip that his or her CPFV took during the survey period.  The responses from anglers and CPFV operators are placed into trip-type categories during the estimation process.  The criteria used to classify target species or groups into trip-type categories were:  habitat, fishing method, Pacific Fishery Management Council management units (i.e., species that are managed under the same fishery management plan), species associations, and catch-per-unit-effort for a species within a given trip-type category.
Table A.  The trip-type categories for the California Recreational Fisheries Survey (CRFS) and the composition of each category.

	Trip-type category
	Examples of target species and/or groups in the trip-type category

	Anything
	Angler targeting ‘anything’; unidentified fish; and trips targeting invertebrates where finfish are incidentally caught

	Coastal pelagic and coastal migratory species
	All species listed in the federal Pacific Fishery Management Council Coastal Pelagic Species Fishery Management Plan (northern anchovy, Pacific mackerel, jack mackerel, and Pacific sardine); and other anchovies, Pacific barracuda, butterfish, flyingfish, jacks (jack family and yellowtail), mackerels (mackerel family, bullet, sierras, and Pacific bonito), Pacific saury, and unidentified surface fish

	Highly migratory species
	All species listed in the federal Pacific Fishery Management Council Highly Migratory Species Fishery Management Plan, and other billfishes, Pacific cutlassfish, sunfish, other pelagic sharks, pelagic stingray, and other tunas

	Nearshore hard bottom, kelp beds, and shelf/slope hard and soft bottom
	All species listed in the federal Pacific Fishery Management Council Groundfish Fishery Management Plan except leopard shark, California skate, sand sole, and starry flounder; all species listed in the California Nearshore Fishery Management Plan; and unidentified bottomfish or groundfish, blacksmith, black croaker, white seabass, other flounders, sea chubs, groupers, grunts, Pacific halibut, sea basses (except spotted sand bass), giant sea bass, kelpfishes, sculpins, wrasses, ocean whitefish, some surfperches (black, kelp, pink, rainbow, reef, sharpnose, and striped), and other flatfish and sharks found in the nearshore over hard bottoms and offshore

	Shore and nearshore soft bottom
	Leopard shark, California skate, sand sole, starry flounder, croakers/drums (except black croaker and white seabass), herring, spotted sand bass, smelts, and silversides; sharks, skates, rays, and flatfish found over nearshore soft bottoms; and the following surfperches: barred, calico, dwarf, pile, redtail, rubberlip, shiner, silver, spotfin, walleye, and white

	Salmonids
	Salmon (chinook, coho, pink, chum, and sockeye) and steelhead  

	Other anadromous species (non-salmonid)
	Striped bass, lampreys, shad, and sturgeons

	Non-fishing
	Fishing trips where invertebrates are the primary target and no finfish are caught; recreational finfish trips where no fishing occurred (e.g., returned because of boat or engine problems and no gear was put in the water); commercial fishing trips; and non-fishing trips for activities such as diving, wildlife viewing, cruising, sailing, and maintenance


DESCRIPTION OF SURVEY COMPONENTS

The CRFS is a multi-part survey to estimate the total catch and fishing effort of marine recreational anglers in California.  Field sampling is conducted at over 400 publicly-accessible sites during daylight hours to gather catch and effort data.  A telephone survey of licensed anglers is conducted to gather data on effort when field observations of effort are not feasible, such as fishing at night and fishing from boats that return to private marinas.  A telephone survey of commercial passenger fishing vessel (CPFV) operators is conducted to gather data for effort estimates for this mode of fishing.  The data gathered from field sampling, the telephone survey of licensed anglers, sport fishing license sales, and the telephone survey of CPFV operators are combined to estimate catch and effort.  The table below shows the surveys that are used for each mode of fishing, access type (public or private), and period of the day (daytime or nighttime).

Table B.  Surveys used in the California Recreational Fisheries Survey (CRFS).

	Mode
	Estimate
	Public Access
	Private Access

	
	
	Day (
	Night (
	Day (
	Night (

	1( Sites Private & Rental Boats
	Effort
	FIELD
access point
	Under-coverage adjustment 1
	Under-coverage adjustment 1
	Under-coverage adjustment 1

	
	Catch
	FIELD
access point
	Use estimate from day
	Use estimate from day
	Use estimate from day

	2(Sites Private & Rental Boats
	Effort
	FIELD
roving
	Under-coverage adjustment 1
	Under-coverage adjustment 1
	Under-coverage adjustment 1

	
	Catch
	FIELD
access point
	Use estimate from day
	Use estimate from day
	Use estimate from day

	CPFV
	Effort
	TELEPHONEPCPS2
	TELEPHONE

PCPS2
	Not Applicable
	Not Applicable

	
	Catch
	FIELD
onboard & dockside
	FIELD

onboard & dockside
	
	

	Man-made Structures
	Effort
	FIELD

roving
	NO ESTIMATE
	NO ESTIMATE
	NO ESTIMATE

	
	Catch
	FIELD

access point
	
	
	

	Beaches & Banks
	Effort
	TELEPHONEALDTS3
	TELEPHONE

ALDTS3
	TELEPHONE

ALDTS3
	TELEPHONE

ALDTS3

	
	Catch
	FIELD

access point
	Use estimate from day
	Use estimate from day
	Use estimate from day


1. Under-coverage adjustment using estimates from the Angler License Directory Telephone Survey (ALDTS) and the field access point surveys.
2. Party Charter Phone Survey (PCPS)

3. Angler License Directory Telephone Survey (ALDTS)

1.  Angler License Directory Telephone Survey

Sampling Design

The Angler License Directory Telephone Survey (ALDTS) is a monthly survey that collects angler data for all fishing modes, both access types (public and private), and daytime and nighttime fishing.  The data are used to estimate effort on beaches and banks and to make an under-coverage adjustment for effort of private and rental boats. 
Frame  
All licenses sold to anglers who provided their telephone numbers.  These licenses include:  annual sport fishing license (Annual Resident Sport Fishing License or Annual Non-resident Sport Fishing License) purchased by anglers prior to the start of the sampling period (month of the sample), short-term sport fishing license (Ten-day Non-resident Sport Fishing License, Two-day Sport Fishing License, and One-day Sport Fishing License) purchased by anglers during the two-month period before the start of the sampling period (except at the end of the license year), and a random selection of 10 percent of short-term sport fishing licenses purchased by anglers more than two months before the start of the sampling period.  More details about the creation of the list frame or directory are in the section below titled, “Description of the Angler License Directory”.
Stratification
Licenses are stratified by license type and telephone area code.
Frequency
About one-half of one percent of all fishing license holders in 2004, and about one percent of all fishing license holders in 2005, 2006, 2007, and 2008.  California issues about two million sport fishing licenses each year, and the survey completed telephone interviews with about 10,000 licensed anglers in 2004, about 20,000 in 2005, and about 26,000 in 2006, 2007, and 2008.

Description of the Angler License Directory
Sport fishing license vendors receive booklets of licenses to sell.  Each booklet contains 5 to 20 licenses depending on the license type.  The vendor asks the person purchasing the first license in each booklet if he or she will volunteer to participate in the ALDTS.  If the license buyer agrees, then the vendor collects the name and telephone number of the buyer.  There are five types of sport fishing licenses used in the survey:  Annual Resident, Annual Non-resident, Ten-day Non-resident, Two-day, and One-day.  Four license types that comprise one to two percent of the total sport fishing licenses issued annually are not currently included in the directory:  Lifetime Sport Fishing License, Reduced-fee Sport Fishing License and Wildlife Area Pass, Five-year Free Sport Fishing License and Wildlife Area Pass, and One-year Free Sport Fishing License and Wildlife Area Pass.  
A new directory is created each year, beginning with license sales in January.  Additions to the list are made monthly within 30 days of each month’s end.  Annual license holders are included in all months of the license year after sale.  Day license holders are contacted for the immediate two months after sale (except at the end of the license year).  Because day licenses can be legally be activated anytime after sale in the calendar year, 10 percent of the monthly sample for day license holders includes day license holders in the sample frame for more than two months. This 10 percent sub-sample begins with March sales and ends in January of the next calendar year.

Sample selection and scheduling
The directory is stratified based on the proportions of license types sold.  License holders from the various license-type groups are sub-sampled by systematically sorting the frame geographically by telephone area code.  This helps produce a uniform spatial distribution of the sample population.  Observations falling within each area code are randomized and sampled in proportion to the area code contribution and number of initial contacts wanted for dialing.  The number of initial contacts is adjusted upwards by a percentage to account for no-contact rates seen in the previous performance of this survey.  No additional sample may be added once the selection has been made.  The sampling is with replacement; so, all license holders in the sample may be contacted more than once during the year.
Data Elements Collected

The following key data elements are collected during the ALDTS for effort:  

1. County of permanent residence
2. Occurrence of sport fishing activity in the last 12 months

3. Proportion of trips in freshwater and in saltwater in the last 12 months
4. Number of saltwater trips in the last month

5. Dates of saltwater fishing trips in the last month

6. Fishing mode for each trip

7. For trip in a boat:

a. Type of boat (CPFV, private, or rental)

b. Day of the week that the trip was taken

c. Location of fishing activity

d. For private and rental boats, type of access (private or public) and type of facility (e.g., launch ramp, hoist, marina, or beach)

e. Date and length of the trip

f. Whether fishing occurred at night 

g. Target species (trip-type)

h. Location where the trip ended (where the angler came ashore)

8. For shore-based trips:

a. Location of the fishing activity

b. Type of access (public or private)

c. Target species (trip-type)

d. Duration of the trip (wet-gear hours)

e. Whether fishing occurred at night

Survey Methods

Telephone survey

Anglers contacted by the ALDTS are asked to provide information on all marine fishing trips made during the previous month.  For each fishing trip taken, anglers are asked to provide fishing mode, water area (ocean or inland), trip-type, and access- type (public or private).  For private and rental boats, the starting and ending times (duration and time of day) of each trip is recorded to determine night trips (identified by both start and end times reported outside of daylight hours).  The name of any private access launch ramp is also recorded and added to the site list for private and rental boat.  

Field survey for licensed- and unlicensed anglers
State law requires that all licensed anglers display their license above their waistline so that it is plainly visible when engaged in fishing.  During the various field surveys, samplers ask anglers not displaying their license which type of license they have, and record the number of unlicensed anglers that they interview.  Anglers under age 16 and anglers fishing from a public pier are not required to have a fishing license under State law.  The samplers record the number of anglers under age 16 that they interview, and the number of licensed and unlicensed anglers that they interview on man-made structures.  These data are used for adjustments in the ALDTS effort estimates.  

Estimation Procedures

Monthly estimates of angler-trips are made for each stratum of license type, trip-type, water area (ocean or inland marine waters), fishing mode, district, and access type (public-daylight or private-nighttime).
Effort estimates are calculated by expansion from the contacted sample of n anglers to the population of all N licensed anglers.  An adjustment for unlicensed anglers from public access sites (anglers not in the telephone survey) is made.  It is assumed that for each stratum angler trip rates are the same for unlicensed and licensed anglers.

Effort in any given angler-trip stratum is estimated using this basic method:  
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is the number of trips in the stratum made by angler i.  Thus, the average number of per-angler stratum trips – the average taken for contacted licensed anglers - is multiplied by the total number N of licenses issued.  

The variance of this effort estimate is estimated as:
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Where, 
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Adjustment factors for trips not covered by the telephone survey are estimated from data collected by the boat intercept survey.  In particular, the following adjustment is made for anglers not holding a fishing license.  The proportion p = (number unlicensed / total anglers) is estimated by 
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The variance is estimated as the variance of a product.  Here, the factors of the product are 
[image: image9.wmf]p

ˆ

 and 
[image: image10.wmf]1

ˆ

E

, 

[image: image11.wmf])

ˆ

(

ˆ

)

ˆ

(

ˆ

)

ˆ

(

ˆ

)

ˆ

(

)

ˆ

(

ˆ

)

ˆ

(

)

ˆ

(

ˆ

1

2

1

1

2

2

E

r

a

V

p

r

a

V

p

r

a

V

E

E

r

a

V

p

E

r

a

V

-

+

=


where 
[image: image12.wmf]n

p

p

p

r

a

V

)

1

(

)

ˆ

(

ˆ

-

=


Total effort for licensed and unlicensed anglers is sum of the estimators, and total variance is the sum of their variances:
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2.  Private and Rental Boats
There are hundreds of sites for launching, mooring, and docking private and rental boats along the California coast and within its harbors and bays.  In designing CRFS, a decision was made to stratify the access sites for private and rental boats based on access type (public and private) and relative catch of species under active management.  It is not feasible to sample the private access sites for catch in the field, and the estimated catch rates from public access sites are used for the boats returning to private access sites.  An under-coverage adjustment is made to the estimate from the field survey to account for private-access effort and night effort.  Effort estimates from the Angler License Directory Telephone Survey are used to make the under-coverage adjustment. .
The design team analyzed catch by site to determine which public access sites had the highest catch of management species.  For the analysis, management species were defined as those with active or proposed fishery management plans and include salmon, groundfish (rockfish, lingcod and certain roundfishes, flatfishes, sharks and rays), highly migratory species (tunas, billfishes, dolphinfish, and certain oceanic sharks); and nearshore and estuarine species such as California sheephead, California halibut, and surfperches.  Catch data for these species were analyzed separately for sites north and south of Point Conception (Santa Barbara County).  The results suggested that within a survey area, the sites could be split into two-tiered sampling:   primary and secondary.  
All private and rental boat sites are visited each month.  Each primary site is visited at least 20 percent of the days in a month for effort (anglers/boats) and species-specific catch rates.  The secondary sites are grouped and each group of sites is visited 10 percent of the days in the month for effort and catch rate data.

A.  Primary Sites for Private and Rental Boats (Public Access and Daylight Hours)

The primary private and rental boats sites (PR1) are public ramps, hoists, and other launch facilities where the majority (at least 90 percent) of fishing effort and catch of important management species by private skiffs and rental vessels occurs in California.  The PR1 sites are visited during daylight hours using an access point survey method (i.e., on-site, intercept design).  Estimation of effort is based on the total number of boats sampled during the time period (adjusted for missed boats), expanded for total day-type (weekend/holidays or weekday) days available per month.  Missed boats include boats that were not sampled due to high activity at the site or trailers remaining in the parking lot at the end of the sample day. 

Sampling Design

Frame
The frame includes all days in the month.

Stratification  
Days are stratified by day-type (weekend/holiday and weekday).  To meet salmon management needs, the days are also stratified by half-month periods at sites open during the salmon season. 
Frequency
Each PR1 site is generally visited 6 to 8 days a month; however this may vary slightly in districts north of Point Conception (Santa Barbara County) during the salmon season.  The minimum sampling level for salmon is 20 percent of both day-type strata in each half-month period to ensure a representative collection of coded-wire tags (CWTs) occurs throughout the month since salmon stocks of special concern can move in and out of fishing areas quickly.
Description of sites  
The PR1 sites include launch ramps, hoists, and public docks where significant fishing activity occurs.  There are 28 PR1 sites used statewide by CRFS; however, some PR1 sites are reclassified as secondary private and rental boat sites (PR2) or become inactive during months of reduced effort.  
Sample selection and scheduling  
Each CRFS supervisor creates a monthly schedule for all PR1 sites within his/her respective district(s).  Generally 6 to 8 days are scheduled per month with samples distributed evenly between day-type strata (i.e., 4 weekend samples, 4 weekday samples); however, in districts north of Point Conception (Santa Barbara County) during the salmon season, 5 weekday and 2 weekend days are generally scheduled each month to meet the minimum 20 percent sampling level by day-type strata needed for salmon management.  Whenever possible, two additional weekend samples are scheduled in these districts to increase the sample size in the CRFS program each month.  The days are selected randomly for each site, day-type, and half-month period.
At least one sampler is assigned to each PR1 site per sampling day.  Two or more samplers may be scheduled to work the same PR1 site on busy days to ensure that all the boats are counted.  
Data Elements Collected

The following key data elements are collected:

1. Site code 
2. Date 

3. CRFS sample number (only assigned to boats fishing for finfish) 

4. Time

5. Number of anglers

6. Number of anglers without a license*

7. County of residence for first angler interviewed, and zipcode
8. Number of days fished

9. Primary and secondary target species (primary target species determines trip-type)

10. Primary and secondary gear types

11. Catch location within 1 square nautical mile where most fish were caught (CDFG location block maps used whenever possible)

12. Number of fish harvested by species – examined

13. Number of fish caught but unavailable – released alive, released dead, or not examined

14. Number of fish taken by pinnipeds (primarily sea lions)  

15. Sample of fish lengths (mm) and weights (kg) of priority species

16. Fork length (mm) recorded and the head removed from any sampled ad-clipped salmon; a headtag is attached to each head and its unique number recorded next to the sample

17. Depth fished where most fish were caught 

18. Missed boats on-site (boats missed at PR1 site due to high activity)

19. Missed boats off-site (boats passing by PR1 site into private marinas and other facilities)

20. Count of trailers remaining on-site at end of sample day


*Note: The angler license question is used by the ALDTS survey to determine the proportion of sampled anglers possessing a sport fishing license.  It is not used for enforcement purposes.

Survey Methods

The samplers receive their monthly PR1 assignments a week or two before the start of each month.  The sampler assigned to the PR1 site is responsible for being on-site when the first boat returns.  Sampling continues throughout the day until the last boat returns or, if nearing sunset, there has been no recent activity and only a few trailers remain in the parking lot.  
The procedures for each boat landing at the site during the assignment are as follows:

1. The sampler records the time each boat returns and determines if the boat was sport fishing for finfish.
a. If sport fishing for finfish, the boat is considered a CRFS vessel and it is assigned a unique sample number (all CRFS boats numbered sequentially thereafter).  The sampler continues the interview and collects items #5 through #17 listed above under “Data Elements Collected”.
b. If the boat was not fishing for finfish, it is considered a ‘non-fishing’ vessel and is recorded as such and the interview is concluded.  
c. 2.  









The sampler tracks any missed boats landing on-site but not interviewed.
3.  At the end of the sample day, the number of trailers remaining is recorded.
To maintain continuity with the CDFG’s Ocean Salmon Project (OSP) historical salmon catch and effort data set, there are several PR1 sites where the sampler also records arrival and departure trailer-counts at nearby PR2 sites during the salmon season.  The sampler may also track private and rental boats going into nearby marinas and private docks.  These data are used by OSP only.

Estimation Procedures

Effort

Estimates of total effort (as boat-trips) for the primary sites are calculated using the total number of boats sampled during the month, including missed fishing boats, for each type of day (weekend/weekday) and site by water area and trip-type domains.  Estimation of effort (as in Pollock et al. 1994) is calculated for each stratum by:
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where N is the number of possible sample days, n is the number of actual sample days and 
[image: image16.wmf]i

e

 is the fishing effort (boat-trips) on the ith sample day.  The variance is estimated by:
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This equation is given by equation 2.19 on page 25 of Cochran (1963) and by equation 2.21 on page 26 of Cochran (1977).  
Total effort estimates from selected strata are combined to produce summaries of estimated total effort for combined strata (e.g. monthly, annual, and district estimates).  
Angler effort (angler days) 
[image: image18.wmf]A

ˆ

 is estimated as the product of the estimated number of boats (boat-trips) 
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and the variance of this estimated effort by:
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This equation is a corrected version of equation 15.8 on page 222 of Pollock et al. (1994).  The equation above gives an unbiased estimate of the variance of
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, whereas equation 15.8 gives a positively biased estimate.   Equation 15.8 was likely suggested by the fact that the analogous equation for the true (rather than estimated) variance Var(
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Catch
As with the estimation of total effort, estimates of catch-per-unit-effort are calculated for each trip-type and water area domain within each day type (weekend or weekday), month, water area and site.  For each trip-type and water area domain, catch rate [modified from Pollock et al. (1994), page 221] is estimated by:
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where:
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is the catch sampled on sampled boats, 
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is the number of boats sampled on the ith sample day (missed boats are counted as un-sampled), and 
the summations are over all n sampled days.  
The estimated variance of this estimate is found as in Cochran (1963), 2.29 (and ensuing text on pages 30-31), or as in Cochran (1977), 2.39 (and ensuing text on pages 31-32).  Namely, let 
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Estimates of total catch are calculated for each day type (weekend/weekday), month, water area, trip-type and site [as in Pollock et al. (1994), 15.3, page 220] by:
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The variance [as in the corrected version of Pollock et al. (1994), equation 15.8, page 222] is estimated by:
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Total catch estimates from selected strata are combined to produce summaries of estimated total catch for combined strata. 
B.  Secondary Sites for Private and Rental Boats (Public Access and Daylight Hours)

Secondary private and rental boat sites (PR2) are defined as publicly accessible launch facilities (e.g., launch ramps, hoists, beach tractors, rental shops) where less than 10 percent of the private and rental boat catch of important management species has been landed historically.  The PR2 sites are aggregated into groups, and each group and site is visited three times each month.  All visits occur during daylight hours.  A roving survey is used to obtain instantaneous arrival and departure counts of trailers at each PR2 site within a group.  An access point survey is used to collect data on angler effort and catch rates.

Sampling Design

Frame  
The frame includes all days in the month.

Stratification  

Days are stratified by day-type (weekend/holiday and weekday).  
Frequency 
Each group of sites is visited three days per month:  one weekday and two weekend days.  This is approximately 5 percent of all weekdays and 25 percent of all weekend days available.
Description of sites and groups
The PR2 sites include facilities where private boats can be launched or where boats can be rented.  They include launch ramps, hoists, public docks, and a few beach launch sites.  The sites are assigned to a group based geographic proximity.  The groups are designed to allow the sampler to travel to each site in the group and conduct on-site interviews for several hours at each site during an eight-hour workday.  The number of sites per group varies depending upon the travel times among sites and distance from the sampler’s workstation.  The sites in a group are not homogenous in terms of species caught or effort.   It should be noted that visits to PR2 sites and nearby man-made structure sites are coordinated.  The group of sites visited in a day may be all PR2 sites, all man-made structure sites, or a combination of PR2 and man-made structure sites.  

The composition of sites in a group remains constant within a month, but can vary between months or years.  A PR2 site may become inactive due to a facility being closed or due to a season closure on certain management species.  In addition, PR1 sites may be reclassified as PR2 sites when effort and catch becomes low.  In southern California, the number of sites per PR2 group decreases in some areas during the summer to accommodate longer travel times due to the difficulty of finding parking at some high activity sites.  In northern California, some sites have no effort during the winter.  A site may be permanently removed from a group due to a consistent lack of angler effort; however, periodic visits are conducted to check for effort. 


Sample selection and scheduling

Sample selection is based on a systematic random design, and is done in combination with the sample selection for man-made structures.  The systematic components of the site selection and scheduling process are:  (1) distributing the sample days throughout the month; (2) varying the time of day that each site is visited during the month; and (3) distributing the assignments so that adjacent groups are not sampled on the same day or within a few days of each other.  The intent is to get a relatively even distribution of sampling effort throughout the month in terms of days of the month, time of day, and geography.

The three sampling days are systematically assigned to three weeks (or three intervals of about 10 days each), and then a day within each week (or interval) is chosen at random within the day-type stratum.  In practice, the sample-date must be adjusted sometimes due to scheduling conflicts with other assignments that were randomly drawn for the same day. 

The time of day that a site is visited is determined by the starting time of the sampling-day and the order in which the sites in the group are visited.  To ensure that each site is visited at a variety of times during the day each month, the samplers are asked to vary their starting times.  In addition, the samplers may be assigned early (6:00 a.m. to 9:00 a.m.) or late (10:00 a.m. to 1:00 p.m.) start times during the summer.  Whenever feasible, the starting point of the route is randomly selected for each sampling day.  The driving time for routes with a strong directional orientation (e.g., north-south orientation) would be substantially increased and the amount of time at each site in the group decreased if the starting point were randomly selected.  Thus, the sampler either starts at one end of the route or the other end.

If a sampler misses an assignment, the assignment is rescheduled to the next available day of the same kind (weekday or holiday/weekend day) in the month.  In rescheduling, an effort is made to ensure that at least one weekday and one holiday/weekend assignment is completed for each group in the month. 




Data Elements Collected

The following key data elements are collected during the roving survey for effort:

1. Date

2. Group name

3. For each PR2 site,

a. Site name and number

b. County code

c. Number of boat trailers present at arrival (arrival count used in effort estimation)

d. Time of arrival count

e. 
f. 
g. 
h. 
i. Number of boat trailers present at departure (departure count used in effort estimation)

j. Time of departure count 

The following key data elements are collected during the access point survey; these data elements are used in the effort and catch estimations.  
1. Date

2. County code

3. Site name and number 

4. General area where fishing occurred (e.g., ocean, bay/estuary, river, or Mexico)

5. Time of Interview

6. 
7. Number of anglers on boat

8. Trailer on-site (Y/N)

9. Number of anglers contributing to catch

10. Departure time 

11. Wet-gear hours (trip duration)

12. Primary and secondary target of trip (type of trip)

13. Reported unavailable catch by angler interviewed (by species or highest taxonomic order possible), and the reason why the fish is unavailable (e.g., released alive, discarded dead, fillet, used for bait, given away, and eaten)
14. Catch examined by the sampler (number of fish by species); plus other biological data such as lengths and weights

15. Distance from shore (<= 3 miles or >3 miles)

16. Specific fishing location where majority of fish caught

17. Changes in boat effort during the access point survey: the number of boats that landed but were not interviewed since last interview, and the number of boats that launched since last interview.

Survey Methods

The samplers receive their assignments for the month a week or two before the start of the month.  The sampler follows the predetermined route and visits each site in the group during the assignment.

The time the sampler spends at each site typically ranges from a few minutes to several hours. The amount of time on-site depends on the number of sites in the group, travel time to the first site, travel time among the sites, and angling effort at each site.  Samplers may return to previously visited sites once all of the sites have been visited and initial effort level at each site has been determined.  Typically, samplers return to the site(s) with the most effort.

The sampler conducts the roving access point survey at each site.  The on-site procedures for each site visit during the assignment are as follows for the PR2 mode (in sequential order):

1. The sampler records the time of arrival at each site and immediately records the number of trailers (arrival count) on-site.

2. If there is fishing activity, the sampler begins interviewing PR2 anglers as they land their vessels at the site.  

3. The sampler attempts to interview each PR2 anglers using a scripted questionnaire designed to collect data on the angler, the angler’s trip, and the angler’s catch and discards.  Key data elements that are used in the effort and catch estimates are listed above in the subsection titled “Data Elements Collected.”  During times when there are no boats to interview, the sampler is still required to fill out an Angler Form within 15 minutes of any change in effort in the PR2 survey (e.g., launched boat, nonfishing boat landed).  
4. The sampler also tracks the number of fishing boats that landed but were not interviewed.  

5. After the sampling period, the sampler counts the number of trailers on-site (departure count) and records the departure time.  The sampler does not count arriving and departing boats after the departure count is completed.


Estimation Procedures

Effort

Effort estimation begins by multiplying the average trailer-count times the length of the fishing period in hours (daylight-hours) to generate estimates of trailer-hours per day.  Effort ai in angler days is the product of trailer hours per day and angler-trips per trailer hour, for a fishing period i, and is estimated by:
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where l=1, …, L trailer-counts are made during fishing period i.  In this case, 
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Angler trips per trailer hour is the mean of
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) where each of the three terms is observed for each boat interviewed (k=1 … Ki  boats) in fishing period i.  Note that 
[image: image51.wmf]t

H

 is the inverse of hours for boat-trip k.  Pb is the indicator (=0, 1) of whether the boat interviewed is a fishing boat.  For a non-fishing boat, this product is zero (no angler hours) while for a fishing boat this product will measure the angler-trips per trailer hour for fishing boat k.

The mean angler-trips per trailer hour is:
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where Ki boats are interviewed in fishing period i.  Its variance is:
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Total effort for a survey period in angler hours is estimated by:
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 is the total probability (n/N) the period i is included in the sample.  Assuming that non-fishing pleasure boats are out for about the same duration as fishing boats on average, the estimate is unbiased.  If pleasure boats are out longer, then the effort estimates would be inflated.  Studies aimed at measuring (and comparing) the trailer hours of fishing and non-fishing boats will measure this assumption. 

The variance for angler effort is estimated by:
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Effort estimation is concluded with the calculation of the effort for the angler reported domains of water area fished and type of species targeted in the trip (trip-type).  Domain classes are estimated by:
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Where the sampling proportion (p) is estimated by percentage of anglers (a) in domain i among n trips in a particular stratum. 

The variance for the domain is estimated by:
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where 
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Catch
Catch rate is calculated as the estimated catch divided by the estimated total number of anglers. Estimated catch rate is calculated for each stratum to include the angler reported domains of water area fished and type of species targeted in the trip (trip-type).  Estimation is based on summarizing the sample from angler intercepts during the roving survey.  Catch rate 
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 is the effort estimate for the corresponding domain. 
Variance is estimated by:
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C.  Under-coverage Adjustment for Private and Rental Boats
Private access sites are not sampled directly by CRFS due to their inaccessibility and the large number of sites scattered throughout the state.  In addition, public access sites are only sampled during daylight hours.  An under-coverage adjustment is used to account for this missed effort.  To account for this missed effort, estimates from the Angler License Directory Telephone Survey (ALDTS) are used to make an under-coverage adjustment to the estimates from the field surveys (PR1 and PR2).


Estimation Procedures
Effort
The effort for private and rental boats returning to sites not covered by the PR1 and PR2 surveys and for private and rental boats returning at night is termed “PAN” (private access or night).  The effort for private and rental boats returning during daylight hours to sites covered by the PR1 and PR2 surveys are termed “PAD” (public access and daytime).  For any given estimation domain, the ALDTS yields direct estimates of the PAD and the PAN trips:  
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These yield an estimate of the ratio of PAN to PAD trips:  
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This estimated ratio has been termed the “ramp ratio”.  The field survey-based estimate PAD and the ALDTS-based estimate of the “ramp ratio” together yield a ratio-based estimate for PAN trips:   
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Where 
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 is the estimate of PAD trips from the two field-based surveys (PR1 and PR2).
The “ramp ratio” estimate is derived for each domain defined by the month and a district.  Each estimation domain thus aggregates over all water areas and trip types.  Larger effective sample sizes are created, by pooling and imputation, to compensate for instances where there is little available data and to reduce variability.  The specific steps are as follows:

1. The ALDTS “ramp ratios” are estimated for each month/district domain in the past 12 months.

2. For any month/district domain where the PAD ALDTS effort estimate is made with less than five respondents (i.e., five respondents with PAD trips during the recall period), the “ramp ratio” is imputed using ALDTS data from “district pairs”.  The “district pairs” are:  Districts 1 and 2, Districts 3 and 4, and Districts 5 and 6.

3. If the “district pairs” yield less then five PAD respondents, that single month/district value is replaced with the values from the subregion.  The subregions are:  southern California (Districts 1 and 2), and northern California (Districts 3, 4, 5 and 6).

4. The mean 12-month “ramp ratio” is computed for each district using the sum of the effort estimate values in PAN and PAD, including the PAN and PAD 'sum' values where months were imputed (i.e., had their initial values modified by considering a wider geographic area).  To prevent the summed values in imputed months from overwhelming the annual mean “ramp ratio”, each month's effort values are weighted by the non‑imputed PR effort for each of the 12 months in that district.  The weighting normalizes the imputed values relative to the non‑imputed values.  The weighting scheme insures that the 12-month mean “ramp ratio” accounts for the seasonality in the effort in the district (i.e., months with greater effort have a greater influence on the “ramp ratio” than lower effort months). 

5. Variance for the “ramp ratio” are calculated using the Delta method, and variances for the new estimate of PAN (PAN^) are calculated using the Goodman method.



















3.  Commercial Passenger Fishing Vessels

A telephone survey of commercial passenger fishing vessels (CPFVs) that operate in marine waters off California is used to collect fishing effort data.  This survey is called the Party Charter Phone Survey (PCPS).  An independent on-site, intercept survey is used to collect data on catch.  The intercept survey is conducted either onboard CPFVs at-sea or dockside at the end of the fishing trip.

The effort and catch surveys for salmon differ from those described in this section; the salmon survey methods and estimation procedures are described in Palmer-Zwahlen and Grover (2003).  Daily boat counts are conducted of CPFVs targeting salmon north of Point Conception (Santa Barbara County), and at least 20 percent of the salmon trips in each half-month period of the salmon season are sampled at the dock for effort (angler trips) and catch. 
Sampling Design – Effort Survey
The effort survey is modeled after the vessel directory telephone survey developed by the National Marine Fisheries Service (NMFS) in cooperation with the various state and regional agencies (ACCSP 2001). The components of the telephone survey include:

· Compiling and maintaining a directory of CPFVs operating in marine waters in each district,

· Conducting a weekly telephone survey of a random sample of CPFV representatives (usually the CPFV operator) in each district, and 

· Conducting dockside vessel checks to document CPFV activity and validate the self-reported data from the telephone survey.
Frame
The frame includes all eligible CPFVs in the PCPS directory for the district at the beginning of the two-month wave.  The waves are:  January and February, March and April, May and June, July and August, September and October, and November and December.

Stratification
There is no stratification.
Frequency
Representatives from 10 percent to more than 50 percent of the CPFV in a district are contacted each week.  The contact rate depends upon the number of active CPFVs in the district:  the lower the number of active CPFVs, the higher the contact rate.  
Description of the CPFV directory 

The state requires that all vessels taking passengers for hire purchase a CPFV license from the CDFG, and the CPFV license must be renewed annually.  The initial directory of CPFVs was based on the list of licensed CPFVs.  Information from a variety of sources (including field observations, United States Coast Guard records, advertisements, and fishing reports in newspapers and on websites) was used to ensure the directory was relatively complete.  

The directory is updated throughout the year to maintain an accurate sampling over time.  Newly licensed CPFVs and unlicensed CPFVs that are found during other field surveys (e.g., the field survey for private and rental boats) are added to the directory.  Inactive CPFVs, CPFVs operating in freshwater, and CPFVs that are ineligible for some other reason are flagged in the directory and not included in the sample frame.  Information for each CPFV in the directory is continually updated.

The CDFG sells about 450 CPFV licenses per year.  Some of those vessels fish only in freshwater and some fish only for shellfish (e.g., lobsters).  The CPFV directory for the telephone survey has about 380 eligible vessels.  The number of active and eligible vessel changes each wave. 
Sample selection and scheduling

Samples for each week of the two-month wave are drawn before the beginning of the wave.  Sample selection is based on a systematic random design.  The directory is sorted by district and angler-capacity category to insure that all categories in the district are represented.  The draw for each week is separate and uses the entire directory for the wave.  The samples are drawn randomly within the district by selecting every nth vessel (with the sampling interval based on the prescribed contact rate for the district), and by randomly selecting the starting point for the first interval.  The angler-capacity categories are:  1 to 6 anglers, 7 to 30 anglers, and 31 to 150 anglers.  Currently, there are no CPFVs operating in California with an angler capacity greater than 150 anglers. 

Data Elements Collected - Effort Survey

The following key data elements are collected from CPFV operators during the weekly telephone survey for effort:
1. Name of the vessel and CDFG Boat Number

2. Number of trips with paying passengers during the specified week.

3. Number of saltwater fishing trips with paying passengers that targeted finfish during the specified week.

4. For each trip:

a. County from which the trip originated

b. Day of the week that the trip was taken

c. Date the trip was taken

d. Length of the trip (i.e., half-day, three-quarter day, full-day, or multi-day with the number of days)

e. Mode by which the passengers paid for the trip (i.e., charter trip where passengers hired the vessel as a group, and party boat-trip where passengers pay on an individual basis) 

f. Type of trip (e.g., freshwater fishing, saltwater fishing for shellfish only, whale watching, scuba diving, saltwater fishing for salmon, saltwater fishing for groundfish, and saltwater fishing for pelagic species)

g. Number of paying passengers

h. Number of people who fished

i. Primary area of fishing

· Water area (i.e., ocean or open bay; enclosed bay or estuary; river; or Mexico)

· Distance from shore (i.e., 3 miles or less, 3 to 200 miles, and more than 200 miles)

j. Total time for the trip

k. Amount of time spent actively fishing with gear in the water to the nearest half hour

The following data elements are collected during the dockside vessel checks by field samplers:

1. Name of the vessel

2. County where the vessel was docked or where the vessel was seen launching 

3. Date and time the vessel was observed or vessel’s activity was determined

The vessel directory for the telephone survey includes the following information for each CPFV:

1. Vessel name and number

2. County for the primary location from which the vessel is launched or is docked (i.e., landing)

3. Name of the primary location from which the vessel is launched or is docked (i.e., landing)

4. Vessel length

5. Angler capacity

6. Willingness to cooperate in the telephone survey

7. Contact information:

a. Name, telephone number, and address of the vessel representative

b. Name, telephone number, and address of the vessel owner

c. Name, telephone number, and address of the vessel operator

8. Vessel status

a. Eligible or ineligible 

b. Active or inactive in the wave

c. Active or inactive in the month

Survey Methods - Effort Survey

Telephone survey

The vessel representative, usually the CPFV operator, for each CPFV that is selected for the survey is sent a letter before the start of the reporting period.  The letter explains the survey and specifies the dates of the reporting period (one sample-week:  Monday through Sunday).  The letter includes a diary sheet for recording the activities of the CPFV during the reporting period.  The telephone survey contractor calls each of the selected CPFV representatives the week after the reporting period to interview the representative about the trips that their CPFV made during the reporting period.  The dial period lasts for three weeks.  The representative may opt to fax the completed log to the telephone contractor rather than participate in an interview.

Dockside vessel checks 
The field samplers conduct “dockside vessel checks”, and submit a weekly record of CPFV activities in their area.  These data are used to validate the data from the telephone survey and update the CPFV directory.  The dockside vessel checks are also used to identify the location of each CPFV, the angler capacity of each CPFV, the ability of each CPFV to carry an observer (sampler) on trips, changes in contact information, and changes in status (active or inactive).

Samplers collect data on the activities of the CPFVs in their district in a number of ways.  Samplers visit CPFV landings, and record the presence or absence of each CPFV that normally docks at the landing.  Samplers also look for the trailers of small CPFV that launch from ramps or hoists.  If a CPFV is not at the dock or a CPFV trailer is in a parking lot, the sampler tries to ascertain the type of activity in which the CPFV is engaged by asking a reliable source such as a landing operator or booking agent.  The samplers note any CPFV activity that they observe such as a CPFV entering or leaving the harbor and CPFVs they observe fishing while sampling onboard another CPFV.  

The field samplers are given the list of vessels selected for the telephone survey each week.  The highest priority for dockside vessel checks is determining the activities of the CPFVs that were selected for the telephone survey that week.  

Dockside checks for effort are also conducted for the salmon survey, and these data can also be used to validate the telephone survey.  Samplers visit the primary salmon landing sites or telephone the landings and CPFV operators to determine the number of CPFVs that targeted salmon each day of the season.  Samplers also meet at least 20 percent of the CPFV trips that target salmon at the dock and collect data on the number of anglers (including the skipper, crew, and non-paying passengers).  The salmon effort data are submitted weekly during the salmon season.

CPFV logs

As a condition of their CPFV license from CDFG, the CPFV operators are required to submit a record of their fishing activity on CPFV logs provided by the CDFG.  The CPFV operator complete and submit a separate log for each fishing trip or for each day of a multi-day trip.  The CPFV log data are not currently available in the time frame necessary for use producing the in-season estimates.  However, the CPFV log data provide a useful source of CPFV effort information for validating the telephone and catch surveys.
Sampling Design - Catch Survey (Onboard and Dockside)

The at-sea and dockside interviews collect information on the catch from anglers after they have completed their trip.  In addition, the onboard survey collects data on discarded fish at-sea.

Sampling unit
A multi-stage design is used.  The primary sampling unit is the CPFV trip for sample selection purposes.  The secondary sampling unit is the angler.  Sampling occurs at the angler level, because a sampler typically is unable to observe and monitor the fishing activities of all the anglers on a CPFV trip for catch and discards, and a sampler typically is unable to interview all the anglers on a CPFV.

Frame
The frame includes all CPFV trips in a district during the month.  

Stratification
The sampling for catch is stratified by day-type and kind of CPFV trip (e.g., three-quarter to full-day, half-day, twilight, and/or trip-type).

Frequency
The frequency varies by month, but generally less than five percent of the trips are sampled. The exception is that at least 20 percent of the salmon trips are sampled at the dock.


Sample selection and scheduling
Sample selection is a three-step process:  (1) selection of landing sites; (2) selection of day-type, types of CPFV trips and area fished; and (3) selection of the CPFV at the landing.  The selection of CPFV landing sites is based on past distribution of effort with adjustments for anticipated changes in effort.  Selection of trips at a landing is systematic and in proportion to past effort for day-type, kind of CPFV trips and area fished.  

Samplers attempt to schedule a trip for the day of the assignment that matches the kind of CPFV trip and fishing area listed for the assignment.  The sampler will first determine whether a CPFV at the assigned landing is scheduling such a trip.  If not, the sampler will attempt to find a CPFV at a nearby landing that is scheduling the assigned kind of trip.  The sampler will go on an alternate kind of trip if he or she cannot find a CPFV taking the assigned kind of trip.  If no CPFVs are going out the day of the assignment, the sample will reschedule the assignment to the nearest day when a CPFV is taking a trip from the assigned landing.

Data Elements Collected - Catch Survey (Onboard and Dockside)

The following key data elements are collected during interviews of anglers onboard a CPFV or interviews with anglers as they leave the CPFV at the end of a fishing trip.  These data elements are used in the effort and catch estimations:

1. Date

2. County code

3. Site name and number 

4. CPFV name and number

5. Location where most of the fishing occurred

6. Number of anglers who fished on the CPFV

7. Gear used

8. The trip duration (departure and return times)

9. Wet-gear hours (amount of time with gear in the water)

10. Primary and secondary target of trip (trip-type)

11. Number of fish by species or highest taxonomic order possible that were reported caught and not available for examination, and the reason why the fish is unavailable (e.g., released alive, discarded dead, fillet, used for bait, given away, and eaten)

12. Number of fish that were landed and examined by the samplers, and, if time allows, the lengths (fork length) weights, sex, and planned use (disposition) of the examined catch

13. Number of anglers who contributed to the “bag” of examined catch.

The following key data elements are collected at each fishing location during the trip:
1. Date

2. County code

3. Site name and number 

4. CPFV name and number

5. Type of CPFV trip (e.g., morning half-day, evening trip, or three-fourths to full-day trip)

6. Latitude and longitude of the fishing location

7. The amount of time spent at the location (start and stop times)

8. Minimum and maximum depths of the location

9. Number of anglers whose fishing activities the sampler observed (monitored) while at the location

10. Fishing method (i.e., free drift, stationed, anchored, or troll)

11. Data on pinniped interactions

12. Species caught by the all the anglers who were observed, the number kept, the number discarded alive, and the number discarded dead (including fish that are obviously not going to survive).

Samplers also collect data on the lengths and weights of discarded fish while onboard CPFVs.   
Survey Methods - Catch Survey (Onboard and Dockside)

Samplers receive their assignment for the month a week or two before the month begins.  The sampler attempts to book trips with the CPFV operator or booking agent prior to the assigned day for the trip.  Whenever possible, catch data are collected onboard the CPFV during a fishing trip.  The onboard sampling procedures are described below.

1. On the way to the fishing grounds, the sampler introduces him- or herself to the passengers, explains the survey, and interviews passengers using a scripted questionnaire to learn where they live (e.g., country, state, county, zip code), the type of fishing license they have, the number of days they saltwater fished in the last 12 months and in the last two months.  A subsample of passengers is interviewed if a large number of passengers is onboard, otherwise all passengers are interviewed.  A random subsample is taken by the sampler selecting every nth angler to interview.  Key data elements that are used in the catch estimates are listed above in the subsection titled “Data Elements Collected”.

2. The sampler records the location, depth, and time of each fishing location (i.e., stop or drift).  In addition, the sampler observes and records data on catch and discards.  If the sampler cannot observe all the anglers on the vessel or if the catch rates are high, the sampler observes the activities of a different subset of anglers at each fishing location.  This may require the sampler to move to different positions on the vessel at each stop.  Details of the data collected at each fishing location are in the subsection titled “Data Elements Collected”, above.

3. At the conclusion of fishing as the CPFV returns to port, the sampler completes the interviews with individual anglers using a scripted questionnaire to learn the number and type of fish they caught and what they did with the fish (e.g., discarded, used for bait).  The sampler measures the length of all available fish.

When it is not possible to observe fishing activities and interview the anglers onboard a CPFV at-sea, the sampler meets the CPFV at the dock and interviews the anglers as they depart the vessel.  If the vessel carries more than six to ten anglers, the sampler typically cannot interview all the anglers as they depart, because the anglers do not want to wait to be interviewed.  The sampler randomly selects the anglers to interview by picking every nth angler.  
Estimation Procedures

Effort

The estimation procedures follow the statistical methods used by the NMFS vessel directory telephone survey (ACCSP 2001). 
Weekly estimates by district and water area are expanded as the product of total angler-trips reported by sampled vessels and the ratio of active vessels per sampled vessel.  Intercepts of vessels in the CRFS field surveys are used to make an under-coverage ratio to correct for participating vessels not included in the CPFV directory for the telephone survey and to make a response error ratio to correct for misreporting of vessel trips.  
Catch
The estimated catch-per-unit-effort, as catch per angler-trip, is calculated for each stratum to include the angler-reported domains of water area fished and trip-type (type of species targeted in the trip).  The estimation is based on summarizing the samples from angler intercepts.  
The catch-per-unit-effort (
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Variance is estimated by:
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4.  Man-made Structures
The survey for man-made structures is based on a roving-access design.  On-site surveys collect catch and effort data at publicly accessible structures such as piers, docks, and jetties during daylight-hours.  

Catch and effort for night fishing or fishing from private-access sites are not estimated at this time.  Sport fishing licenses are not required on most publicly-owned man-made structures under California law.  Thus, the ALDTS is not useful in estimating effort for night fishing or at unsampled sites.

Sampling Design

A roving survey is used to obtain the instantaneous counts that are used in the effort estimates.  An access point survey is used to collect data on catch, catch rates, and trip duration from anglers who have completed their fishing trips or anglers who state that they have completed at least 50 percent of their trip.

The man-made structure sites in each district are aggregated into groups along with secondary private and rental boat sites.  All man-made structure/secondary private and rental boat groups are surveyed each month.  A sampling assignment is for a group of man-made structure and secondary private and rental boat sites, and each site in the group is visited during an assignment.  A route (or order in which the sites are visited) is established for each group; however, the starting point of the route varies by assignment.  Sampling only occurs during daylight hours.
Frame  

The frame includes all days in the month.

Stratification  

Days are stratified by day-type (weekend/holiday and weekday).  

Frequency 

Each group of sites is sampled three days per month:  one weekday and two weekend days.  This is approximately 5 percent of all weekdays and 25 percent of all weekend days available.
Description of sites and groups
Man-made structures include piers, jetties, bridges, and docks.  The sites are grouped based on geographic proximity.  The groups are designed to allow the sampler to travel to each site in the group and conduct on-site interviews for several hours at each site during an eight-hour work day.  The number of sites per group varies depending upon the travel times among sites and distance from the sampler’s work station.  The sites within a group are not homogenous in terms of species caught or effort.  However, sites on the open ocean and sites in enclosed bays and estuaries are not included in the same group.
The composition of sites in a group remains constant within a month, but can vary during the year.  For example, the number of sites per group decreases during the summer in some areas to accommodate longer travel times due to the difficulty of finding parking at some sites.  

Sampling at man-made structures and secondary launch facilities for private and rental boats is coordinated.  A group may contain sites with man-made structures and sites with boat launch facilities.  In addition, some sites have both types of facilities.  The monthly list identifies the sites in each group, the assigned mode for each site in the group, and the route for each group.  The list also identifies modes which may be sampled opportunistically at the site, and whether a site is inactive that month.  A site may become inactive because it is temporarily closed, because effort is consistently low at the site, because access is newly restricted (e.g., a military base), or because the site is unsafe.  Site lists are continually updated and modified:  new sites are added, and sites that are closed are flagged as inactive.  Sites which are on the inactive list due to low effort are periodically monitored for effort, and will be added to the active site list if effort increases.  In July 2006, there were 154 man-made structure sites and 53 groups containing man-made structures statewide.
Sample selection and scheduling

Sample selection is based on a systematic random design, and is done in combination with the sample selection for secondary public launch facilities for private and rental boats.  The systematic components of the site selection and scheduling process are:  (1) distributing the sample days throughout the month; (2) varying the time of day that each site is visited during the month; and (3) distributing the assignments so that adjacent groups are not sampled on the same day or within a few days of each other.  The intent is to get a relatively even distribution of sampling effort throughout the month in terms of days of the month, time of day, and geography.

The three sampling days are systematically assigned to three weeks (or three intervals of about 10 days each), and then a day within each week (or interval) is chosen at random within the day-type stratum.  In practice, the sample-date must be adjusted sometimes due to scheduling conflicts with other assignments that were randomly drawn for the same day. 

The time of day that a site is visited is determined by the starting time of the sampling-day and the order in which the sites in the group are visited.  To ensure that each site is visited at a variety of times during the day each month, the samplers are asked to vary their starting times.  In addition, the samplers may be assigned early (6:00 a.m. to 9:00 a.m.) or late (10:00 a.m. to 1:00 p.m.) start times during the summer.  Whenever feasible, the starting point of the route is randomly selected for each sampling day.  The driving time for routes with a strong directional orientation (e.g., north-south orientation) would be substantially increased and the amount of time at each site in the group decreased if the starting point were randomly selected.  Thus, the sampler either starts at one end of the route or the other end.

If a sampler misses an assignment, the assignment is rescheduled to the next available day of the same kind (weekday or holiday/weekend day) in the month.  In rescheduling, an effort is made to ensure that at least one weekday and one holiday/weekend assignment is completed for each group in the month. 

Data Elements Collected

The following key data elements are collected during the roving survey for effort:
1. Date

2. Group name

3. For each site visit

a. Site name and number

b. County code

c. Number of anglers present at arrival (arrival count)

d. Time of arrival count (start time)

e. Number of anglers present at departure (departure count)

f. Time of departure count (stop time)

The following key data elements are collected during the access point survey, and are used in the effort and catch estimations:  

1. Date

2. County code

3. Site name and number 

4. Type of man-made structure

5. Water area (inside 3 miles or bay)
6. Number of anglers who arrive at the site after the arrival count

7. Time of interview

8. The trip duration (wet-gear hours) for completed a completed trip, or the amount of time the angler has fished (wet-gear hours) up to the time of the interview

9. Amount of time (wet-gear hours) the angler expects to fish after the interview

10. Primary and secondary target of trip (trip-type)

11. Number of fish by species or highest taxonomic order possible that were reported caught and not available for examination, and the reason why the fish is unavailable (e.g., discarded alive, discarded dead, fillet, used for bait, given away, and eaten)

12. Number of fish that were landed and examined by the samplers, and the lengths and weights of examined catch

13. Number of anglers who contributed to the “bag” of examined catch

14. Changes in effort during the access point survey:  the number of anglers who finished fishing and left the area but were not interviewed, and the number of anglers who started fishing after the arrival count was completed.

Survey Methods

The samplers receive their assignments for the month a week or two before the start of the month.  Each assignment shows the starting point for the route for that assignment, and, in some cases, the starting time.  The sampler follows the predetermined route and visits each site in the group during the assignment.
The time the sampler spends at each site typically ranges from one hour to three hours.  The amount of time on-site depends on the number of sites in the group, travel time to the first site, travel time among the sites, and angling effort.  Samplers may return to previously visited sites once all of the sites in the group have been visited and initial effort level at each site has been determined.  Typically, samplers only return to previously visited sites when effort is low.

The sampler conducts the roving effort survey and the access point survey at each site.  The on-site procedures for each site visited during the assignment are as follows (in sequential order):

1. The sampler counts and records the number of anglers (arrival count) and records the time of the arrival count upon arrival at the site.

2. The sampler stations him- or herself where he/she can see all the arriving and departing anglers and where he/she can easily approach all anglers who are leaving the site.

3. The sampler attempts to interview all anglers who have completed their fishing trip and are leaving the site using a scripted questionnaire designed to collect data on the angler, the angler’s trip, and the angler’s catch and discards.  Key data elements that are used in the effort and catch estimates are listed above in the subsection titled “Data Elements Collected”.

4. The sampler tracks the number of arriving and departing anglers during the sampling period (i.e., the time between the arrival count and the departure count), and the number of unsuccessful interview attempts.  The sampler keeps a separate tally of:  the number of arriving anglers; the number of departing anglers missed because the sampler was busy with other duties (e.g., interviewing another angler); the number of anglers who refused the interview; the number of anglers who declined to answer key questions during the interview; and the number of anglers who could not be interviewed due to a sampler-angler language barrier. 

5. After the sampling period (typically one to three hours), the sampler counts the number of anglers at the site, records this as the departure count, and records the time the count was conducted.  The sampler does not count arriving and departing anglers after the departure count is completed.

6. After conducting the departure count, the sampler asks the remaining anglers when they started to fish and how much longer they intend to fish to determine the projected wet-gear hours for the completed trip.  The sampler interviews anglers who have completed at least half of their trip (by wet-gear hours).  No more than 50 percent of the interviews for the day may be for “incomplete trips”.  
Estimation Procedures

Effort

Effort as angler-trips per day for each fishing period i is estimated by:
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Note that angler-trips per angler-hour (
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Total effort for a survey period in angler hours is estimated by:
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 is the total probability (n/N) that the fishing period i is included in the sample.

The variance for angler effort is estimated by:
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Effort estimation is concluded with the calculation of the effort for the angler-reported domains of water area fished and type of species targeted in the trip (trip-type).  Domain classes are estimated by:
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where the sampling proportion (p) is estimated by percentage of anglers (a) in domain i among n trips in a particular stratum. 

The variance for the domain is estimated by:
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Catch
Estimation is based on summarizing the sample from angler intercepts during the access point survey.  Some of the trips are incomplete trips, which are adjusted to complete trips by imputation of added catch by computing an adjusted catch (
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the hours fished 
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added hours reported still to be fished
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number of fish caught. 
Note that when the value for added hours (
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Catch rate 
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Variance is estimated by:
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5.  Beaches and Banks
Two surveys are used for the beach and bank fishing mode:  the ALDTS for effort, and an on-site, intercept survey for catch rate.  The catch data are collected at publicly-accessible beaches and banks during daylight-hours using a roving design.  Catch rates for trips that occur at night or at sites without public access are assumed to be the same as the catch rates for trips that occur at publicly accessible sites during daylight-hours in the same month/district/water area/trip-type domain.

Sampling Design

All effort data for the beach and bank fishing mode are collected by the ALDTS.  A description of the ALDTS can be found on pages 3 - 6 of this report.  

A roving survey is used to collect data on catch and trip duration.  The publicly-accessible beach and bank sites in each district are aggregated into groups.  Beach and bank sites often have multiple access points, and access at some sites is available along the entire stretch of beach or bank.  A beach and bank group is defined either as a group of beach and bank sites or an extensive stretch of shoreline.  All groups of beach and bank sites are surveyed every month.  A sampling assignment is for a group.  Each site in the group or the entire stretch of shoreline is visited during the assignment.  The route (or order in which the sites are visited) is predetermined.  The goal of the sampling is to get as many interviews as possible in the time allowed.  The sample design information below is for the on-site, intercept survey for catch rate.

Frame 
The frame includes all days in the month.
Stratification
There is no stratification.
Frequency 
Each group is sampled one day per month which equals three percent of the days.
Sample selection and scheduling
A two-stage process is used.  In the first stage, the days are randomly drawn with replacement.  In the second stage, groups are randomly selected without replacement for each of the chosen dates. 

Samplers determine the best time to sample a group, but are required to vary their start time.  If a sampler misses an assignment, the assignment is rescheduled to the next available day.  

A sampler may modify an assignment when angling effort is low.  If the sampler visits all sites in the groups and finds that he or she is unlikely to complete at least one interview per hour at any of the sites, the sampler may either (1) reduce the hours for the assignment, or (2) terminate the assignment and begin a new beach and bank assignment.  The new beach and bank assignment would either be from a list of alternate assignments that the sampler’s supervisor provided in advance, or the sampler would choose the nearest group in the district.  The sampler is expected to spend at least two hours on a beach and bank assignment before deciding to reduce the hours for the assignment of terminate the assignment.

Description of sites and groups
The site list includes all beaches and banks that are open to the ocean or are within saltwater bays and estuaries.  This includes all natural shoreline and all man-made shoreline that does not project into open water to form a structure with water on both sides.  The sites are defined as stretches of shoreline with range boundaries.  Private-access shoreline is excluded.

The sites are grouped based on geographic proximity.  The travel time between two adjacent sites in the group is no more than one hour, and all sites in a group are in the same district.  The number of sites per group varies depending on travel times among the sites and the distance from the sampler’s work station.  Some groups consist of a single stretch of shoreline, while others consist of as many as 13 pocket beaches.  Sites open to the ocean and sites within enclosed bays and estuaries are assigned to different groups.  

The composition of sites in a group remains constant within a month, but can vary during the year.  The site list is continually updated and modified:  new sites are added, sites that are closed are removed, sites with consistently low effort are put on an inactive list, and sites that are unsafe are put on the inactive list.  Sites which are on the inactive list due to low effort are periodically monitored for effort, and are added to the active site list if effort increases.  The current statewide site list for beaches and banks includes 277 sites in 72 groups.
Data Elements Collected
The following key data elements are collected during the on-site, intercept survey, and are used in the estimates of catch rate:  

1. Date

2. County code

3. Site name and number 

4. Water area

5. Time of interview

6. Type of fishing license

7. The trip duration (wet-gear hours) for a completed trip, or the amount of time the angler has fished (wet-gear hours) up to the time of the interview

8. Amount of time (wet-gear hours) the angler expects to fish after the interview

9. Primary and secondary target of trip (trip-type)

10. Number of fish by species or highest taxonomic order possible that were reported caught and not available for examination, and the reason why the fish is unavailable (e.g., discarded alive, discarded dead, fillet, used for bait, given away, and eaten)

11. Number of fish that were landed and examined by the samplers, and the lengths and weights of examined catch

12. Number of anglers who contributed to the “bag” of examined catch

Samplers also collect data on the lengths and weights of discarded fish while sampling at beach and bank sites.  These data are recorded on the Discarded Fish Form.
Survey Methods
The samplers receive their assignments for the month a week or two before the start of the month.  The sampler visits each site in the group during the assignment.  Samplers may return to previously visited sites once all of the sites have been visited and the initial effort level at each site has been determined.
The amount of time on-site depends on the number of sites in the group, travel time to the first site, travel time among the sites, and angling effort.  The goal of the on-site sampling at beach and bank sites is to get as many interviews as possible.

The on-site procedures for each site visited during the assignment are as follows:

1. The sampler conducts a preliminary canvass to determine the number and location of anglers at the site.  The sampler canvasses the entire area of the site which may include several access points.  If the anglers are scattered or there are several access points, the sampler will contact the anglers to let them know about the survey and determine their approximate departure times.  

2. The sampler will use the information gained during the canvass to pick a location for conducting interviews with anglers who have completed their fishing trips.  The sampler stations him- or herself where he or she can easily approach departing anglers and is likely to intercept the greatest number of departing anglers.

3. The sampler attempts to interview all anglers who have completed their fishing trip and are leaving the site using a scripted questionnaire designed to collect data on the angler, the angler’s trip, and the angler’s catch and discards.  Key data elements that are used in the effort and catch estimates are listed above in the subsection titled “Data Elements Collected”.

4. If sampling becomes unproductive or it is time to move to another site in the group, the sampler asks the remaining anglers when they started to fish and how much longer they intend to fish to determine the projected wet-gear hours for the completed trip.  The sampler interviews anglers who have completed at least half of their trip (by wet-gear hours).  No more than 50 percent of the interviews for the day may be for “incomplete trips”.  
Estimation Procedures

Effort 

The estimation procedures for effort are described in the section of this report on the ALDTS.
Catch
Estimation of the catch rate for beaches and banks is based on summarizing the samples from the on-site, intercept survey.  Incomplete trips are adjusted to complete trips by imputation of added catch by computing an adjusted catch (
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the hours fished
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=
added hours reported still to be fished 
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the number of fish caught. 

Note that when the value for added hours (
[image: image127.wmf]r

) is zero, catch is unadjusted (
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Catch rate (
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) is calculated by summing the adjusted catch for each angler (
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Total catch is estimated by:

[image: image133.wmf]c

E

C

ˆ

ˆ

ˆ

´

=

,

where 



[image: image134.wmf]C

ˆ

 
=
the estimated total number of fish caught 
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the estimated catch per angler-trip in the stratum
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the estimated total number of angler-trips in the stratum.

Variance is estimated by:
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PARTICIPATION

Angler Participation

Angler participation is estimated on an annual basis as the total estimated number of trips divided by the estimated 12-month avidity.  

Commercial Passenger Fishing Vessel Participation

The number of participating commercial passenger fishing vessels (CPFVs) is derived from a directory.  State law defines a CPFV as a boat from which persons are allowed to sport fish for a fee.  Almost all of these vessels fish in marine waters.  State law requires CPFVs to be registered as a commercial fishing vessel and have a CPFV license.  The owner or operator of a CPFV is required to submit fishing activity records (logs) monthly to the Department of Fish and Game.  CRFS samplers ride CPFVs, conduct dockside angler surveys, validate fishing activity and identify unlicensed CPFVs to add to the directory.  The three information sources:  CPFV license information, the CPFV logs, and the CRFS sampling information are combined into a CPFV directory that is updated monthly.
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