Program Element: Fish Monitoring for Liberty Island

Principal Investigator: Larry J. Hansen, US Fish and Wildlife Service, Stockton Fish and Wildlife Office, 4001 N. Wilson Way, Stockton, CA 95205, Larry_Hansen@fws.gov 
I . Program Management
A. Program Description/Problem Definition
1. History - [I assume this should be the overall history for the Liberty Island Monitoring Program - please insert whatever is appropriate]

2. Purpose - [I assume this should be the overall purpose of the Liberty Island Monitoring Program - please insert whatever is appropriate]

3. Data and information from the project will be used by California Bay/Delta Authority (CBDA) and federal, state, and local agencies to develop management plans for fishery restoration in the Sacramento-San Joaquin Delta.

4. This project has significant biological implications because it will provide baseline information for evaluating the effects of planned restoration on fish populations within Liberty Island.

B. Project Organization and Responsibilities
This project will be the responsibility of L. J. Hansen and will be conducted with the assistance of the following Fishery Biologists of the Stockton Fish and Wildlife Office:

Jack Ingram: (209) 946-6400 ext. 335, Jack_Ingram@fws.gov

Mike Marshall: (209) 946-6400 ext. 334, Mike_J_Marshall@fws.gov

John Pedretti: (209) 946-6400 ext. 319, John_Pedretti@fws.gov

Technical staff will assist with field sampling, larval fish identification, and data entry. 

C. Study Design
1. Research Questions

A. Characterize the general patterns of use of Liberty Island waters by observed fish species.

1. What species occur, describe the observed patterns of distribution and abundance.

$ Are there any relationships between habitat, distribution and abundance?

$ Are there any significant differences with nearby areas and other studies?

B. Evaluate occurrence of adult and larval splittail (Pogonichthys macrolepidotus).

1. Quantitatively describe temporal and spatial abundance and distribution

$ Do significant numbers of splittail adults occur in the island?

$ Do significant numbers of splittail larvae occur in the island?

$ Are there any patterns in their distribution and abundance?

$ Are there any significant differences with nearby areas and other studies? 

C. Evaluate occurrence of adult and larval delta smelt (Hypomesus transpacificus).

1. Quantitatively describe temporal and spatial abundance and distribution.

$ Do significant numbers of delta smelt adults occur in the island?

$ Do significant numbers of delta smelt larvae occur in the island?

$ Are there any patterns in their distribution and abundance?

$ Are there any significant differences with nearby areas and other studies?

D. Evaluate occurrence of juvenile Chinook salmon (Onchorynchus tshawytscha).

1. Quantitatively describe temporal abundance and distribution.

$ Do significant numbers of juvenile Chinook occur in the island?

$ Are there any patterns in their distribution and abundance?

$ Are there any significant differences with nearby areas and other studies?

2. Methods: The following sampling methods will be employed: beach seine, purse seine, minnow trap, light trap, and experimental gill net.. We may also use fyke nets. Fish captured will be identified to species, counted, and measured (fork length). All remarkable observations will be recorded. Species identifications are evaluated by an on-going quality control program. Sampling sites have been selected for some of the beach seine sampling, and sites have been selected for the purse and gill net sampling (Figure 1). Criteria for site selection varies by sampling method, and field work is required to verify sample sites. When practical, a sufficient number of sampling sites will be identified to allow for random selection of sites each sampling day.  

A.  Beach Seine: targets smaller fish in shoreline shallows with no emergent vegetation.

Beach seines will be used to determine the nearshore abundance and distribution of fishes. Six to twelve sites will be sampled inside and outside the perimeter of Liberty Island once or twice weekly with a 15-meter beach seine (1/8 inch delta mesh) year round. Location of sites is dependent on tidal state and substrate (site may be flooded or dry, need site generally free of obstructions). One to three seine pulls may be made at each site. Fish captured will be identified to species, measured, and released. Catch per unit effort (CPUE) will be calculated for each species caught; effort is based on the volume of water sampled.

B. Minnow Trap: targets smaller fish in shoreline shallows with emergent vegetation and other areas. Minnow traps will be used primarily to sample waters surrounding emergent vegetation, but may also be deployed to sample areas which cannot be sampled by beach seine or fyke net. Sampling will be conducted inside and outside the perimeter of Liberty Island once or twice weekly during mid-February to mid-May, and once or bi-weekly the remainder of the year. Up to six traps will be deployed at each site, and up to 10 sites may be sampled each day. Fish captured will be identified to species, measured, and released. Catch per unit effort, based on time sampled, will be calculated for each species caught; however, CPUE in this case may be of limited value due to biases associated with minnow trapping.

The minnow traps are constructed of 1/4" wire mesh, cylindrical, 9" in diameter, and of two lengths: 15" long and 32" long. Fish enter the traps through cone-shaped openings at each end. Some of the traps may be lined with fine-mesh, fiberglass screen to retain smaller fish which could pass through the wire mesh. The traps will be fished for two-three hour periods during the day, and occasionally overnight (12 hours).

C.  Purse Seine: targets large fish in deeper waters outside and inside channels. 

Purse seining will be used to determine distribution and abundance of fishes in the deeper waters of Liberty Island. Sixteen sites ( three sites sampled each day) will be sampled inside the island, and additional sites outside the perimeter of Liberty Island as time allows. Purse seining will be conducted once or twice weekly during mid February to mid-May, and once weekly or bi-weekly during the remainder of the year. Fish captured will be identified to species, measured, and released. Catch per unit effort (CPUE) will be calculated for each species caught; effort is based on the volume of water sampled. Proposed sampling sites for purse seining are illustrated in Figure 1.

The net is 100 feet long by 14 feet deep; mesh size is 1/16 inch. The net will be set in a circle of approximately 100 feet circumference in waters from approximately 6-14 feet deep. Upon completion of the circle, the net will be pursed and pulled aboard the boat by hand. The fish will be concentrated in the lowest part of the net as it is brought aboard. 

D. Light Trap: targets larval fishes

Light traps will be used to sample the distribution and abundance of larval fishes. They will be deployed at night inside and outside the perimeter of Liberty Island. The traps will be deployed once or twice weekly during the period mid-February to mid-May. Up to 20 traps may be deployed each sampling day. CPUE (as number trapped per unit time) will be used for comparison.

The light traps are constructed of clear acrylic material, are approximately one foot square, and have baffles leading to vertical slots through which larval fish enter the trap. The fish are attracted to an artificial light source in the center of the trap. The slots are approximately 1/8' wide, which should limit entry to larval fishes. The traps will be in the water for approximately one hour. When they are retrieved, the captured larval fish are placed into a preservative, and will be identified, counted and measured in the laboratory. 

E. Fyke Net: targets fishes in tidal mudflats

Fyke nets may be used in the northern, shallow-water habitats where neither beach seines nor purse seines can be used, and in areas surrounding emergent vegetation. Fyke net sampling may be conducted inside and outside the perimeter of Liberty Island once-weekly during mid-February to mid-May, and once or twice monthly the remainder of the year. Three to six fyke nets may be deployed each sampling day. Fish captured will be identified to species, measured, and released. CPUE will be calculated for each species caught, and CPUE may be based on time or volume of water samples.

The fyke nets consist of a live-box with 25' wings of 1/8-1/4  inch mesh net extending from two sides of the live-box opening at about a 30 degree angle. The live-box is approximately two feet wide, two feet deep, and three feet long. The live-box is constructed of aluminum panels, drilled with numerous small holes to allow water to flow in and out of the box. The nets will be set at high tide, with the wings facing upstream, and the box at position where it will be at least half submerged at low tide. The net and live-box will be retrieved at low tide.

F. Experimental Gill Net: targets larger fishes in deeper waters

An experimental gill net (so-called as it is constructed of panels of varying mesh size) maybe used to sample deeper waters not sampled by purse seining, and targets adult splittail. Sampling may be conducted inside and outside the perimeter of Liberty Island once or twice weekly during mid-February to mid-May, and once weekly or bi-weekly the remainder of the year. Sixteen sites ( three stations each site, three sites sampled each day) will be sampled inside the island, and additional sites outside the perimeter of Liberty Island as time allows. Three nets will be deployed at a time for approximately 45 minutes to one hour each set to limit the number of fish captured, and up to three sets will be made each sampling day. Fish captured will be identified to species, measured, and released. CPUE, based on time, will be calculated for each species caught. The gill net is 100' long, 8' deep with four 25' long panels of the following stretch mesh: 1.0", 1.5", 2.0", 2.5". Proposed gill netting stations are shown in Figure 1.

G. Analysis: Basic statistics will be calculated using each net or trap set as the sample unit, combined across a day=s effort, monthly effort, and/or other categories (e.g., by within-island habitat) as deemed appropriate (e.g., range of temperatures). Mean CPUEs will be calculated for each species for each effort class (day, week, month, etc.) and confidence intervals around the means will be estimated and used to determine significance of any differences noted, and the t-test for difference in means may also be used. The same treatment will be applied by length classes within species. Comparisons of catch at different tidal states may be made and tested for significance using, for example, Pearsons=s correlation, but the value of the tests will depend upon number of samples collected at each tidal state (30 preferred, minimum of 15). Other statistical methods will be used when deemed appropriate.  Catch by species will be compared between methods to examine sampling biases. Catch will be combined across methods to describe the island=s fish assemblages.

D. Project Resource Needs
1. Budget

	Annual Field  Costs
	
	
	
	Total

	Activity
	# Trips
	#Staff/Trip
	$Staff/Trip
	Boat/Trip
	

	Netting
	65
	4
	$757.12
	$315.00
	$69,688.01

	Light Trap
	13
	3
	$567.84
	$315.00
	$11,476.95

	Minnow Trap
	52
	3
	$504.75
	$280.00
	$40,806.94

	Beach Seine
	52
	2
	$336.50
	$280.00
	$32,057.96

	Total
	182
	
	
	
	$154,029.86


	Office and Laboratory Activities
	Hrs/Yr
	Annual Cost

	Planning, Analyses, Report Preparation
	1700
	$48,715.52

	Data Entry
	
	
	160
	$3,364.99

	Larval Fish ID
	
	
	320
	$6,729.98

	Admin
	
	
	160
	$3,364.99

	Total
	
	
	2340
	$62,175.49


	Estimated Total Annual Cost
	

	Activity
	Staff
	Boat
	Total

	Field
	$100,339.86
	$53,690.00
	$154,029.86

	Office/Lab
	$62,175.49
	
	$62,175.49

	Misc. Equip
	$15,000.00
	
	$15,000.00

	Total
	$177,515.34
	$53,690.00
	$231,205.34


4. Coordination needs - None

E. ESA Considerations
1. The project will likely take state and/or federally listed threatened or endangered species.

2. Estimate of the number per species/race caught and mortality

$ delta smelt: 10 - no mortality

$ splittail: 50 adults - no mortality, 1000 larvae - all mortalities

$ winter-run Chinook salmon: 50 juveniles - no mortality

3. Take will be covered by existing permits.

F. Due Dates and Products
1. The program element field activities will continue for one year, beginning 15 Feb 2003. Laboratory and office activities will continue for one year after the end of field activities.

2. Biannual fiscal and programmatic reports will be prepared approximately one month (Aug 15) after completion of the reporting period. A final report will be available one year (Feb 2005) after completion of field activities.

3. Data will be incorporated into the existing IEP fish monitoring database maintained by the Stockton Fish and Wildlife Office.

II. Program Element Measurement and Data Acquisition
A - E. See Methods section in C. Study Design.

F. Data Reduction Data 

1. Data Reduction, analysis, reporting and publication  will be conduction by or under the direction of the principal investigator.

2. When feasible, multiple statistical methods will be used to evaluate the validity of test results. Recent published fisheries literature will be reviewed to determine appropriateness of statistical methods.

III. Data Assessment and Oversight
A. QC Data Checks
1. An existing Stockton Fish and Wildlife Office QA/QC fish species identification program will be employed to verify identifications and estimate error rates. Field and laboratory staff are provided regular training in fish species identification to minimize error rates, with additional training given to individuals as necessary.

IV. Data Validation and Usability
 A. Error Checking of Raw Data
1. Error checking will be under the direction of the principal investigator with assistance from staff. Line by line comparisons will be made between the raw data and the database. Fish species and lengths will be checked against known distributions and size ranges. Outliers will be identified using expert judgement.

B. Data Limitations
1. The limitations of the fisheries data are influenced by the size of the study area, the size of the area sampled each sampling day, and the behavior of the fish species involved. Since the area sampled each day is a tiny fraction of the study area and the fish are likely not randomly distributed, there is a chance the samples collected on any given day may not be representative samples. Random stratified sampling will be used, when appropriate, to minimize this potential bias. Water depth and tidal currents prevent sampling in some areas at some times, as do presence of obstructions.
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Figure 1. Approximate locations of purse seine sites and gill net sampling stations. The black lines are the
boundaries of sampling ssites 1 - 16 (identified by the large numerals). Gill net stations are identified by the
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