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Key Responsibilities™

1) Monitor new introductions by
conducting field biological
sampling in coastal water

= 2) Monitor spread of existing NIS
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e 3) Publicize data and analysis

4) Assess ballast water controls
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4 1) Recent Surveys

“' 2) Future of our Program

-
”~

~ 3) Special Studies
4) Accessing our data
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Recent Eield Surveys

Bays & Harbors Outer Coast San Francisco
Survey Survey Bay Survey
52 Sites ) ZZEliE 50 Sites

= areas impacted by
ballast water

= <1% of 1,225

species introduced

18 Bays & Harbors
11% of 775 species
introduced

= Multiple habitats
= 20% of 497 species
introduced




San Francisco Bay Survey

SF Bay is the most invaded estuary
on the West Coast of North America

| San Francisco Bay Sampling Sites 4 H a b it a t T!p e S
e Rocky Intertidal

\ .\ \ e Sandy Intertidal

e Subtidal Fouling
e Subtidal Infaunal

-. / Methods

_ e Sediment Grabs

sape % e Quadrat Clearing
e SN e Qualitative Samples
® — . S during visual scans




San Francisco Bay Survey

20% of 497 Species Sampled were Introduced

4 New Invasive Species in SF Bay

Caprella simia

Nicolea sp A Harris

Amphibalanus eburneus
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*Settling Plates
eHard-substrate clearmg
ePlankton Samples




Pilot Studysss" =

Traditional, Molecular

Morphological-Based Genetic
Analysis

eSlow Turnaround Time
eDifficult to Identify:

"!a”;f,%zf’s;zg%’;fﬁ’s’sf& Cost-Efficient, Faster &
o juveni i 3
« morphologically identical species More Accurate

eMany of Worlds Species Undiscovered!
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VW Monitoring:Design

Previous Design
 To create baseline and track NAS

e Not designed to measure spatial, temporal, and
taxonomic species diversity

- |New Design
- | » Based on methods developed in Pilot Study

=

=« Aim to measure and statistically test for species richness

=l « Sample design will improve by including:
Stratified Random Sampling
Increased Replication

Able to test key questions about NAS in CA and

understand invasion dynamics in CA
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Key Questions

= |s the rate of new introductions increasing?

= \What is the pattern of spread across estuaries
and habitat types?

= What is the relative strength of different vectors
over time, and

= What is the efficacy of management actions (e.q.,
ballast water management)




__Special Studx R
¢ Vector Analysis

Is California the 1st point of entry for NAS
into western North America?

What is f relative contribution
of different introduction vectors over time?
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yector Anal l__ysis-ReSﬁTt?"

'alifornia is the
= | It Point of Entry

for most NIS

79% of 290 established NIS
1st recorded in CA
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Jeéctor AnalysissResults™

SF Bay 1st point of entry into
California for 65% of NAS

e

Alaska
Oregon-British Columbia
Other No. California Bays
Humboldt Bay
Tomales-Bodega Bays
San Francisco Bay/Estuary
Monterey Bay-Elkhorn Slough
Other So. California Bays
San Pedro Bay
Newport Bay
Mission Bay
San Diego Bay

Mexico
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4890 of ALL intoduced taxa come to
CA by Shipping Vectors

Vessel (BW)

Vessel (HF)

Vessel (DB & C)

Oysters (Atlantic & Pacific)
Biocontrol

Stocking (Offical)
Fisheries-Accidental

Live Trade

Wetland Restoration

819% of invasive species pathways include ships as a sole or multiple vector



2011 TRIENNIAL REPORT ON THE
CALIFORNIA DEPARTMENT OF FISH AND GAME'S
MARINE INVASIVE SPECIES PROGRAM

Submitted to the
CALIFORMIA STATE LEGISLATURE
as required by the Coastal Ec:c-systemr ‘rotection Act of 2006

Prepared and submitted by the Califomia Department of Fish and Game,
Office of Spill Prevention and Response:
Marine Invasive Species Program

December 2011

Program Manager

Stephen Foss

Last submitted December 2011



Station names are listed alphabetical
looking for. P
Station Name: b -] <---start Here Main Menu

Station Code: 1 The print button goes directly to print. :
Please preview the \ation you wish  Frint D::rsm

Y to print to ensure that it is sized properly. __ Rec
n C u es ] Native Organisms by Vector i Watarady oy Waterhed

None
Avector is an agent or pathway through which an organism can be conveyed ou ts native range ST O T
Factors considered when assigning vectors to organisms included: a) life history; b) timing of T pEreseprs o
introduction: ¢) previously known introduction event(s) and spread: and d) probable human-mediated
transfer mechanisms operating in proximity to where the organism was found. Species List by Station

. Query button will show you a list of all stations currently in CANDD. In
Vector: Ballast Water - Return to etize, sort and filter the station list according to whichever parameters
] Search Main Menu top of this page and search by station name when you have determined
Yector Category: Shipping htion(s) you would like to see additional information on.
Print Current
Record
L t ] b d

Vectors of
introduction

Native region
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CALIFORNIA 4 1 ' Reportsand
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FISH&GAME

Non Native Organisms by Vector

Organism Lookup

WWW.DFG.CA.GOV/OSPR
Link to "Invasive Species”

fornia aepaftmen, of Fish q
e of Spill Prevention and Response

1 Game. Office of Spill Prevention and Response. 2009. California
etrieval date here) from: http://www.dfg.ca.gov/ospr/about/

Please Contact Steve Foss: sfoss@ospr.dfg.ca.qov to determine if any changes have been made or if any updates are pending before
citing this database or using the information it contains in any published study.
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*"National Exotic Marine and Estuarine

8s Information System

onian Environmental Research Center

System

NEMESIS Databases NEMESIS Research NEMESIS News

rch Center (SERC) has ped and maintains a

invasions of the continental U.S. and Alaska. Thi

n repo ir e t population status
bliched or not), a wh v inv; also summarizes

ey information on the biology, ecology, and known impaets of each invader.
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e into some of the information in our databa ease check out the "Daily Invader”. Rm and

The Daily Invader

ame. Office of Spill Prevention and Response. 2009. California
tabas trieval date here) froi p://wvew.dfg.ca.gov/ospr/about/

Please Contact Steve Foss: sfoss@ospr.dfg.ca.gov to determine if any changes have been made or if any updates are pending before
citing this database or using the information it contains in any published study.
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Summary=

1) OC Survey indicated no major threats

2) The 2010 SF Survey revealed 20% (98) NAS and found
4 new invasive species

3) New monitoring design is modeled after our SF Bay
pilot study and aims to measure and statistically test
for species richness

— | 4) California is the first point of entry for most NAS along
the western North American coast

5) SF Bay is the first point of entry into California for
65% of CA’s NAS

6) Our database, CANOD, can be found at:
WWW.DFG.CA.GOV/OSPR
Link to "Invasive Species”
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UESTIONS?

| .’.‘j : E-Mail Contact:

=  KBIGHAM@OSPR.DFG.CA.GOV





