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A
b

stract:
T

he 2003 Invasive Spartina P
roject M

onitoring P
rogram

 w
as designed to provide (1) updated inform

ation on
new

-found populations of non-native Spartina (cordgrass) in the estuary; (2) inform
ation on the extent of

spread since 2000-1; (3) a review
 of current field and aerial photo interpretation m

apping and m
onitoring

m
ethods; and (4) determ

ination of control efficacy at sites treated in 2002-3. C
hange in area of non-native

Spartina w
as m

apped at a subset of 28 sites stratified across the estuary by subregion (latitude) and site type
(m

arsh type). T
he average increase in area betw

een 2001 and 2003 for all species of non-native Spartina in
the E

stuary w
as 244%

. S. alterniflora hybrids w
ere found to be spreading at the greatest rate of 317%

. B
ased

on these results, the net acreage of S. alterniflora hybrids bay-w
ide m

ay now
 be as high as 1960 acres. T

he
rate of spread w

as greatest near the original introduction sites. W
e found greatest spread in Site Type I (e.g.

tidal m
arshes or form

er diked baylands) and Site Type II (e.g. m
udflats) and less rapid in Site Type III (e.g.

creeks and sloughs) and Site Type IV
 (e.g. urbanized m

arsh). T
he spread of S. densiflora  w

as 52%
, and S.

patens apparently decreased by 84%
. T

he field m
easurem

ents w
ere on average 170%

 higher than the aerial
photo interpretation m

easurem
ents. G

enetic testing found no new
 invasion sites. Treatm

ent site m
onitoring

indicated that m
anual m

ethods of Spartina control – digging or covering w
ith geo-textile fabric – w

ere effec-
tive at rem

oving or killing the sm
aller populations of Spartina species.

M
eth

od
s:

T
he change in area of non-native Spartina  w

as m
apped at 28 random

ly selected m
onitoring sites stratified

across the San Francisco E
stuary (E

stuary) by Subregion (latitude), Site Type (groupings of M
arsh Type),

and M
arsh Type. N

on-native Spartina m
onitoring locations w

ere m
apped using field and aerial photo

interprestation m
ethods. In the field, plants w

ere m
apped w

ith a G
P

S unit (T
rim

ble G
eoE

xplorer III) as
points, lines or polygons w

ith a given cover class. A
t a sub-set of sites, plants or infested areas w

ere also
digitized  in A

rcV
iew

 T
M. D

ata w
ere analyzed using Systat T

M, sum
m

arized and presented as m
aps and sum

-
m

ary graphs of change in area cover or percent change.
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Preserving N
ative W

etlands

Su
m

m
ary R

esu
lts:

T
he Inventory M

onitoring P
rogram

 revealed that the highly invasive non-native
Spartina species is spreading exponentially in the B

ay E
stuary. T

he average percent
increase in area betw

een 2000 and 2003 for all species of non-native Spartina in the
E

stuary w
as 244%

. S. alterniflora-hybrids are spreading at the greatest rate of 317%
increase. B

ased on the 317%
 increase for S. alterniflora-hybrids since 2001, the bay

w
ide non-native Spartina acreage calculation from

 2001 of 470 acres (ISP 2001 data)
m

ay now
 be as high as 1960 acres. T

heir rate of spread is greatest in the C
entral B

ay,
near the original introduction sites. Spread w

as greatest for m
arsh habitats, Site

TypesI (tidal, m
icro tidal, form

er diked baylands, and back barrier m
arshes) and II

(fringing tidal m
arsh, m

udflats and estuarine beaches), w
hen com

pared to creeks or
slough and urbanized habitat. S. densiflora spread to a lesser degree (52%

 increase in
area) w

hich is likely the result of its grow
th habit. It is a ceaspitose species that form

s
bunches. It spread less vegetatively and m

ore by seed.  S. densiflora spread the m
ost in

Site Type I w
here seed w

as likely deposited w
ith the tide on the high m

arsh plane.  S.
patens w

as determ
ined to have reduced in cover, how

ever this is likely due to error
associated w

ith the m
onitoring techniques.

F
ield m

apping calculations w
ere com

pared to those utilizing rem
ote sensing/aerial

photo interpretation. T
he field m

apping calculations w
ere on average 170%

 higher than
the aerial photo interpretation m

apping calculations. H
ow

ever, the photo interpretation
calculations are based on percent cover class of a digitized polygon. T

he cover classes
are relatively broad. T

he m
onitoring m

ethods also included the use of the polygon tool
for m

apping sm
all populations, and sm

aller Spartina species in the field. H
ow

ever, the
G

P
S units that w

ere being used had an error of 3 m
eters and this error can greatly

affect the results w
hen m

apping a sm
all populations or species such as S. patens or S.

densiflora.

G
enetic m

onitoring or surveys of possible new
 sites found no new

 locations, just
spread or new

ly found clones of non-native Spartina in som
e of the already know

n
outlying sites such as Point R

eyes, B
olinas L

agoon or in the area of San R
afael’s L

och
L

om
ond M

arina.

T
he teatm

ent site m
onitoring indicated that m

anual m
ethods of Spartina control

(digging or covering w
ith geo-textile fabric) are effective at rem

oving or killing the
sm

aller populations of Spartina species. H
ow

ever, care m
ust be taken to ensure that the

entire plant or plants are com
pletely dug out or covered. W

here divots rem
ain after

rem
oval, native plantings should take place to reduce chance of continued invasion of

susceptible habitat by non-natives. L
arge areas invaded by S. alterniflora and its hybrids

w
ill require large-scale eradication m

ethods and follow
-up to avoid re-grow

th and con-
tinued spread of hybrid Spartina by pollen.

R
ecom

m
en

d
ation

s for im
p

roved
 m

on
itorin

g

R
ely m

ore heavily on field m
apping rather than G

IS.

G
P

S units w
ith im

proved sub-m
eter accuracy are recom

m
ended for im

proved
data quality and w

ould allow
 for m

apping Spartina m
ore precisely and efficiently as

points, lines and polygons.

Increase the num
ber of percent cover classes to m

ore precisely estim
ate total

cover and change over tim
e for both large infestation sites w

here aerial photo interpre-
tation is used as w

ell as for large m
eadow

s or clusters that are m
apped as polygons in

the field.
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Non-native Spartina total area (acres):

2001 Calc: 100 sqr. m. (0.02 acres)
2003 Calc:  335 sqr. m. (0.08 acres) 

219%
 increase 
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Non-native Spartina densiflora 
total area (acres):

2001 Calc: 4802.16 sqr. m
. (1.19 acres)

2003 Calc:  10948.30 sqr. m. (2.70 acres) 
128%

 increase 

Corte M
adera Creek

$T

$T

$T$T

$T$T$T

$T

$T $T

$T

$T

$T $T

$T $T $T $T
$T

$T

$T

$T

$T$T$T

$T$T
$T

$T

$T

$T

$T
$T

$T
$T $T

$T $T

$T $T
$T

$T

$T $T
$T

#Y

#Y

#Y

#Y
#Y#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y
#Y

#Y

#Y

#Y#Y
#Y

#Y

#Y

#Y #Y
#Y

#Y

#Y
#Y

#Y

0.08
0

0.08
0.16

0.24
0.32

M
iles

$T$T
$T $T
$T$T $T$T$T

$T$T
$T

$T$T$T$T$T$T$T$T$T$T

$T $T
$T $T $T $T

$T$T $T $T $T $T

$T $T

$T $T$T
$T$T

$T$T$T
$T $T

$T

$T$T$T
$T

$T
$T$T$T$T$T$T$T$T$T$T

$T $T
$T $T

$T $T$T $T$T $T
$T $T $T $T

$T $T
$T$T $T$T

$T $T$T
$T$T

#Y

#Y#Y#Y#Y#Y#Y

#Y #Y
#Y #Y#Y

#Y#Y#Y#Y#Y#Y#Y

#Y #Y #Y #Y #Y
#Y #Y #Y

#Y

N

E
W

S

Legend

San Leandro Creek
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San Leandro Creek
Non-native Spartina total area (acres):

2001 Calc: 8760.60 sqr. m. (2.16 acres)
2003 Calc:  15481.79 sqr. m. (3.83 acres) 

76% increase San Leandro Creek
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San Francisco Sites
Non-native Spartina total area (acres):

Pier 94:
2001 Calc: 171.72 sqr. m

. (0.04 acres)
2003  Calc:  129.50 sqr. m. (0.03 acres) 
25%

 decrease 

Pier 98/H
eron's Head:

2001 Calc: 8.83 sqr. m. (0.002 acres)
2003  Calc:  37.40 sqr. m

. (0.01 acres) 
323%

 increase 

India Basin:
2001 Calc: 408.20 sqr. m

. (0.10 acres)
2003  Calc:  41.74 sqr. m

. (0.01 acres) 
90%

 decrease 

Yosem
ite Slough:

2001 Calc: 75.47 sqr. m
. (0.02 acres)

2003  Calc: 476.02sqr. m
. (0.12 acres) 

531%
 increase 

Legend

Pier 94

Pier 98/
Heron's Head

India Basin

Yosemite Slough

San Francisco Sites (Pier 94, Pier 98, India Basin and Yosemite Slough) 
Non-native Spartina Inventory M

ap 2003
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Oakland Inner Harbor
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O
akland Inner H

arbor 
Non-native Spartina total area (acres):
2001: 11087.72sqr. m

. (2.738 acres)
2003: 21685.73 sqr. m. (5.396 acres)

96%
 increase 

Oakland Inner H
arbor
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Bayshore Park
Non-native Spartina total area (acres):

2001 Calc: 168.19 sqr. m. (0.05 acres)
2003 Calc:  1018.84 sqr. m. (0.25 acres) 

506% increase 
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Bayshore Park
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Legend

Alameda Island W
est

Alameda Island
North-W

est Elsie Roemer Bird Sanctuary
Non-native Spartina total area (acres):

2001 GIS Calc: 2882.37 sqr. m. (0.71 acres)
(60-90% cover class)
2003 GIS Calc:  3610.00 sqr. m. (0.89 acres) 
(90-100% cover class)
2001-3 GIS Calc. difference: 25.2% increase 
2003 Field Calc:  3948.94 sqr. m. (0.98 acres) 
2003 GIS vs Field Calc. difference: 11.8% 
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Spartina points 2003


