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I. Program Management

A. Program Description/Problem Definition

   1. History



Liberty Island feeds water into the Yolo Bypass Floodplain.  It 



is a potentially important area for wildlife and fishery 



production in the estuary (Sommer et al. 2001).  Future plans 



include reducing the height of the levees

   2. Purpose

What is the annual and seasonal variation in species composition, 

distribution, and 

abundance within Liberty Island and the surrounding channels?

What environmental factors are associated with changes in their 

abundance?

How do these environmental factors affect their abundance?

The objective of this study is to acquire pre-project data on 

zooplankton species composition and abundance.  This data will be 

used to evaluate the quantity and quality of the food supply for

larval and juvenile fish on Liberty Island and the surrounding 

area.



This project will be considered a success if the data provides 



sufficient information to determine the extent to which the 



zooplankton production on Liberty Island is capable of supporting 



the growth of larval and juvenile fish.

   3. Data and information from the program element will be used by 

CALFED and local agencies to develop management plans for fishery

and wildlife restoration in the Sacramento-San Joaquin Delta.

   4. This project has significant biological implications because 

the planned restoration program may enhance both total and native 

fish production.

B. Project organization and responsibilities

This program element will be the responsibility of W. Lee Mecum 

and will be conducted in collaboration with the Carbon and Water 

Quality Monitoring (DR. P. W. Lehman) and the continuous 

monitoring element (D. Kalff).

C. Study Design

   1. Research questions

a. Is the zooplankton production of LI able to support the 

   growth of larval and juvenile fish in and around LI?

b. What is the annual and seasonal variation in species 

   composition, distribution, and abundance within Liberty 

   Island and the surrounding channels?

c. What environmental factors are associated with changes 

   in their abundance?

d. How do these environmental factors affect their abundance?

   2. Methods

a. Estimates of abundance by species or genus will be made for 

   each quarter to determine if zooplankton are available in 

   sufficient quantities to support the growth of larval and 

   juvenile fish in and around LI.

b. The estimates from a will be used to determine annual and 

   seasonal variation in species composition, distribution, and 

   abundance within Liberty Island and the surrounding channels.

c. Multiple regression techniques will be used to correlate 

   species abundance with environmental factors including data 

   collected by the Organic Carbon and Phytoplankton element to 

   determine which are associated with changes in their abundance.

d. Multiple regression techniques will be used to correlate 

   species abundance with environmental factors including data 

   collected by the Organic Carbon and Phytoplankton element to 

   determine how these environmental factors affect zooplankton 

   abundance and distribution on LI.


e. There is no historical zooplankton data from LI.  The estimated 

   minimum data requirement for the above analyses is six stations 

   within Li and, if possible 3 just outside LI sampled at least 

   quarterly (preferably monthly) for at least 10 years.


D. Project Resource Needs

 

1. Budget


Senior Supervisor 


(.14 month)
$782


Biologist, range B 


(.7 month)
$2,606


Fish and Wildlife technician 

(.35 month)
$1,092


Supervising Laboratory Assistant 
(.84 months)
$2,775


Gross Salary and Wages



$7,255





Staff Benefits (20%)





$1,451


Total Personnel Services




$8,706



General Expense





$1,000


Consultant and Professional Services



$0


Travel (Per diem)





$0


Vehicle Operations





$750


Boat Ops






$0


Fuel for Boats






$0


Supplies (including chemicals)




$0


Supplies for Preserving Chlorophyll Samples


$0


Nets and Equipment





$200


Rent







$250


Minor Equipment





$400


Total Operating Expense and Equipment


$2,600


Total Personnel and Expenses




$11,306


Overhead (15%)





$2,261


Total Expenditures




$13,567


2. Additional needs: Zooplankton monitoring will be conducted from the 


   same boat and simultaneously with for the Carbon Production and Water 


   Quality Monitoring element.  This boat must be equipped with a winch 


   and either an A frame or boom for towing plankton nets.  Its cost is 


   covered in the Carbon Production and Water Quality Monitoring element 


   budget.


E. ESA Considerations


   The plankton nets occasionally take delta smelt.  The upper estuary 


   zooplankton monitoring element using the same gear proposed for this 


   study and sampling 16 sites per month for 12 months a year takes less 


   than 10 delta smelt per year.  


F. Due Dates and Products


   1. The program element will continue from one year of the start date 



of the project.  The start date is estimated to be fall 2003.


   2. This program element will produce quarterly fiscal and 



programmatic reports and a final report 


summarizing the data and findings of the study.  A final quality 


checked data set will be submitted for inclusion on the IEP 


server.

a. Field Methods 

   The zooplankton samples will be taken simultaneously with the 

   phytoplakton samples so that data from the two elements can be 

   correlated.  This will also save time and money.



   Macro-, meso-, and micro-zooplankton will be collected at six 



   stations per quarter; two each along west to east transects in 



   the north, central and southern portions of the island.  Each 



   tow will be a 5 minute oblique bottom to surface tow.  Each set 



   will be along the same line but located on opposite sides of 



   LI so as to measure differences between the east and west sides 



   of the island.  The exact locations of the stations will be 



   determined after the bathymetry has been mapped.

   Each site will be sampled with three gear types: 505 m macro-

   zooplankton net with a mouth diameter of 28 cm mounted on a 

   tubular steel frame.  A 154 m Clarke-Bumpus meso-zoplankton 

   net mounted on the same towing frame as the macro-zooplankton 

   net and towed simultaneously with it.  Fifteen liter per minute 

   or greater pump for collecting micro-zooplankton.  Pre-tow 

   measurements will be made of surface temperature (degrees 

   Celsius), secchi disc (cm, made in the sun), and surface 

   electrical conductance (mS/cm) at all stations.  Stepwise 

   bottom to surface tows will be made with the macro-

   zooplankton and Clarke-Bumpus nets.  The length of the tows 

   will be determined from the bathymetry map.  Bottom to surface 

   samples will be taken with the pump and from 50 to 70 l of the 

   pumped water filtered through a 43 m mesh net.  Samples will 

   be preserved in the field in 10% buffered formalin with Rose-

   Bengal dye added. 

b. Laboratory Methods

   Mysids will be counted by species, length (base of eyestalk to 

   base of telson), maturity (juvenile or adult) and sex.  

   Fecundity will be measured as the percent gravid, number of 

   eggs carried and egg stage (sphere, comma, eyed) by length. 

   Zoeal and juvenile Exopaleomon modestus instars less than or 

   equal to 25 mm total length will be counted by length (tip of 

   the rostrum to the tip of the telson).  Adult and juvenile 

   copepods, cladocerans, rotifers, and amphipods will be counted 

   by species, genus, or higher taxonomic level, depending on ease 

   of identification or importance.  Zooplankton from the Clarke-

   Bumpus and pump samples will be identified to species or group 



       and counted.

Parameters to be measured



Abiotic parameters: temperature, secchi disc, electro-conductivity, depth flow direction, 



flow speed (? This may be difficult to measure.)



Biological parameters: 

Macro-zooplankton




Mysids  (ID to species)





Density  (number per cubic meter)





Length frequency by lifestage






Juvenile






Adult







Sex (If female: gravid or non-gravid)





Fecundity by length and embryo stage




Amphipods  (ID to genus)





Density  (number per cubic meter)




Length frequency 



Meso-zooplankton




Copepods  (ID to genus or species)





Density  (number per cubic meter)




Cladocera  (ID to genus)




Density  (number per cubic meter)


Micro-zooplankton




Copepods  (ID to genus or species)





Density  (number per cubic meter)




Cladocera  (ID to genus)




Density  (number per cubic meter)



Rotifers  (ID to genus or species)




Density  (number per cubic meter)

Analysis: Annual and seasonal changes in abundance will be described and graphed.  Abundance of the dominant taxa and those taxa determined to be of importance to fish will be correlated with the abiological data and the phytoplankton and carbon production data using multiple regression to determine how these factors affect the distribution of zooplankton in LI.  The physical and biological data collected by this element and will be evaluated in collaboration with the other elements in this program, particularly the Carbon production and Water Quality Monitoring and Fish Monitoring elements to determine how various environmental factors control zooplankton abundance and timing with fish larva and juveniles.  

II. Program element measurement and data acquisition


A. Sample site selection

   Six fixed stations will be sampled each quarter; two each along west 

   to east transects in the north, central and southern portions of the 

   island.  Each set will be along the same line but located on opposite 

   sides of Liberty Island so as to measure differences between the east 

   and west sides of the island.  The exact locations of the stations 

   will be determined after the bathymetry map is available.


B. Sampling procedure


   Each permanent site will be sampled once per survey.  There will be 


   At least one survey per quarter.

1. Field Methods
Each site will be sampled with three gear types: 505 m mesh 

macro-zooplankton net with a mouth diameter of 28 cm mounted on 

a tubular steel frame.  A 154 m Clarke-Bumpus meso-zoplankton 

net mounted on the same towing frame as the macro-zooplankton 

net and towed simultaneously with it.  Fifteen liter per minute 

or greater pump for collecting micro-zooplankton.  Pre-tow 

measurements will be made of surface temperature (degrees 

Celsius), secchi disc (cm, made in the sun), and surface 

electrical conductance (mS/cm) at all stations.  Stepwise 

bottom to surface tows will be made with the macro- and meso-

zooplankton nets.  The length of the tows at each site will be 

determined from the bathymetry map.  Bottom to surface samples 

will be taken with the pump and from 50 to 70 l of the pumped 

water filtered through a 43 m mesh net.  Samples will be 

preserved in the field in 10% buffered formalin with Rose-

Bengal dye added. 

C. Sample Custody for Field and Laboratory

   The samples and field data sheets will be transported by the 

   principal field technician to the DFG laboratory in Stockton.   After

   processing the laboratory technician will store the meso- and micro-

   zooplankton samples at the DFG’s Stockton office.  The data sheets 

   will also be stored at DFG’d Stockton office.  The electronic data 

   files will be put into the Liberty Island data base on the IEP 

   server.

D. Calibration procedures and frequency

   The flow meters used to measure the volume filtered will be 

   calibrated annually.

E. Sample Processing

   Mysids will be counted by species, length (base of eyestalk to base 

   of telson), maturity (juvenile or adult) and sex.  Fecundity will be 

   measured as the percent gravid, number of eggs carried and egg stage 

   (sphere, comma, eyed) by length.  Zoeal and juvenile Exopaleomon 

   modestus instars less than or equal to 25 mm total length will be 

   counted by length (tip of the rostrum to the tip of the telson).  

   Adult and juvenile copepods, cladocerans, rotifers, and amphipods 

   will be counted by species, genus, or higher taxonomic level, 

   depending on ease of identification or importance.  Zooplankton from 

   the Clarke-Bumpus and pump samples will be identified to species or 

      group and counted.  After processing, the Clarke-Bumpus and pump 

     samples will be stored permanently in 20-ml plastic vials.

Parameters to be measured

Macro-zooplankton





Mysids  (ID to species)





Abundance  (number per cubic meter)





Length frequency by lifestage, mm






Juvenile






Adult







Sex (If female: gravid or non-gravid)





Fecundity by length and embryo stage





Amphipods  (ID to genus)





Abundance  (number per cubic meter)




Length frequency, 0.5 mm




Meso-zooplankton





Copepods  (ID to genus or species)





Abundance  (number per cubic meter)





Cladocera  (ID to genus)




Abundance  (number per cubic meter)



Micro-zooplankton





Copepods  (ID to genus or species)





Abundance  (number per cubic meter)





Cladocera  (ID to genus)




Abundance  (number per cubic meter)




Rotifers  (ID to genus or species)




Abundance  (number per cubic meter)


F. Data Reduction Analysis and Reporting


   1. Data reduction, analysis and publication will be done by the 



principal investigator.  The validity of statistical results will 



be determined by comparisons of a number of techniques and expert 



technical judgment.  



Reports and peer-reviewed articles will be prepared by the 



Principal investigator.

III. Data Assessment and Oversight

   A and C. QC Data Checks

QC data checks will be based on expert knowledge of the range of 


possible values.  Outliers will be removed only if they are obvious 


errors.  All decisions regarding data quality will be made by the 


principal investigator.

   B. Laboratory Data


Laboratory QAQC procedures will be those employed by the IEP Upper 


Estuary Neomysis/Zooplankton Monitoring Program and will be under the 


direction of the principal investigator.

IV. Data Validation and Usability


A. Error Checking


   Error Checking will be done by the principal investigator or with 


   assistance from staff.


B. Data usability


   The zooplankton data will be in number per cubic meter and will have 


   no limitations on use.


