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1. Do not plant non-native Spartina at any time. Tidal wetland projects should not plant or
otherwise introduce any non-native Spartina, including S. alterniflora, S. densiflora, S. anglica, .

patens, and S. maritima, or any hybrid of these species.

Justification: All species of Spartina have proven to be invasive and damaging to the

native ecosystem when introduced outside of their native ranges.

2. Verify genetics of native Spartina plantings. Native Spartina foliosa seed or seedlings that
are to be planted as part of an restoration or enhancement project should be genetically ana-
lyzed to confirm absence of S. alterniflora ot S. densiflora genetic markers'. Any plant or seed
lots found to have S. alterniflora or S. densiflora genetic markers should not be planted, and

should be destroyed.

Justification: Non-native Spartina hybrids can be extremely difficult to identify based
on plant morphology (even by highly trained experts), but they may still carry invasive
genetic characteristics that could be passed on in seed and pollen. Even plants or seed
from seemingly native S. foliosa stands in the South Bay have been found to contain
non-native Spartina genes, and it is reasonable to suspect that nurseries might mistak-
enly sell non-native or hybrid plants, thinking them native. Native genetics should not

be assumed based on morphology or locality.

3. Monitor and remove. Tidal marsh restoration and mitigation projects should be monitored
annually for the presence of non-native or hybrid Spartina. In addition to field identification,
representative samples of any found Spartina should be genetically analyzed to verify absence
of §. alterniflora or . densiflora genetic markers. Any found non-native or hybrid Spartina

plants should be removed or killed before their first season of flowering and seed set.

Justification: Any Spartina growing in newly restored sites within several miles of live
S. alterniflora or S. alterniflora x S. foliosa has a high likelihood of being hybrid (hybrids

! Analysis should be done by University of California, Davis, Don Strong Laboratory (contact Spartina Project for sampling and shipping assistance), or
in accordance with the procedures developed by that Laboratory.



are usually the first to establish because they can take root in deeper tidal zones).

S. densiflora x S. foliosa hybrid has just recently been identified, and caution is warranted
since it is not clear how it may manifest in new restoration projects. Non-native
Spartina plants should be removed before seed set because once seed is produced, the
plants spread rapidly, and control becomes difficult and costly (ref. Cooley Landing

Restoration Project).

4. Project Success = No non-native Spartina. One of the criteria for “success” of any resto-
ration project must be that there is no non-native or hybrid Spartina found, that is, 0.00%
cover of non-native or hybrid Spartina. Any Spartina found growing in a young restoration
site should be genetically analyzed to verify absence of S. alterniflora or S. densiflora genetic
markers. Any found non-native or hybrid Spartina plants should be removed or killed before
their first season of flowering and seed set. A regulatory agency should not sign off on the

permit of a mitigation/restoration project unless and until it is clear of all non-native Spartina.

Justification: The ISP has become aware that one or more mitigation project proponents
effectively claimed success at the time of the agencies’ five-year review, because only a
tew stands of hybrid Spartina (e.g., <10% cover) were reported to exist on site. How-
ever, within the next two years, these sites became dominated by hybrid Spartina, a con-
dition that could have been easily predicted (and was predicted by the ISP) based on ex-
isting knowledge of the species. Because of the exponential rate of spread, it takes only
one stand of hybrid Spartina to spell disaster for the preservation of wetland resources
associated with a project (ref. MLK Restoration Marsh, Cogswell Marsh, Cargill Mitiga-
tion Marsh, LaRiviere Marsh).

5. Don’t open a new marsh (i.e., make the tidal connection) too near Spartina al-
terniflora and hybrids. Tidal wetland restoration or mitigation projects should not initiate
connection with tidal flows (full or damped) at locations where S. alferniflora or S. alternifiora x
S. foliosa seed or propagules are likely to get into the site. Other parts of the project, such as
building trails and preparing the marsh surface, can proceed while work is done to eradicate
the non-native Spartina patches. The project sponsor should consider assisting with Spartina

eradication to expedite the process.

Justification A: Spartina seeds float on the water surface and are readily transported,

sometimes great distances, depending on tide, current, and winds. Limited informa-
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tion is available on the specific movement of surface particles from one location to
another within the Bay, however, the ISP is conducting a study to help illuminate this
better. Our best understanding so far is that surface particles (small wooden cards) re-
leased in the central and south bay tended to drift mostly from north to south, and
from west bay to east bay, with some particles traveling up to 20 miles. In the east bay,
particles appear to remain close to the release points, washing back up on the shore in
nearby marshes. In the northwestern central bay, particles released from Corte Madera
Creek floated out the Golden Gate to the outer shoreline south of the Gate (see at-
tached map). Data is not yet available for the far south bay. The ISP is available to as-
sist projects with determining potential seed sources, and with estimating risk of inva-

sion based on site specific information.

[ustification B: Newly restored tidal marsh provides an ideal nursery for . alterniflora
and hybrids, which establish easily and spread rapidly in the shallow intertidal tidal
zone. Repeated efforts to “design around” hybrid Spartina invasion by such methods
as relocating the tidal connection, creating very low intertidal habitat, or construction
steep banks to minimize suitable marsh transition zones, have proven futile (e.g.,
North Marsh, Cargill Mitigation Marsh, Eden Landing, et al.). If hybrid seed, rhi-
zomes, or fragments are present, they will be the first plant to establish in a new site,
spreading rapidly to mudflats, channels, and other restoration projects, and adding

substantially to the cost and timeline of bay wide eradication.

6. Be careful with equipment. Take care to not introduce non-native Spartina seed or
propagules into a new restoration project on contaminated excavators, dredges, or other
equipment. Require that all equipment be cleaned prior to entry in an intertidal area if it
has been in contact with non-native Spartina plants, seeds, or roots. Conversely, any
equipment used in a non-native Spartina infested area should be carefully cleaned before

movement off of the site.

[ustification: Movement of invasive plants via equipment, clothing, etc. is a common
problem in weed management. Introduction of hybrid Spartina seed or propagules on
construction equipment or boats is suspected as the source of infestation in at least

two sites (Petaluma Marsh and Steven’s Creek Marsh).
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7. Avoid potentially contaminated dredged material. Make sure that top layer dredged
materials brought to your sight (e.g., from a marina), do not contain non-native Spartina
seed or fragments. If you are dredging a site with non-native Spartina, be sure to dispose
of the dredged material such that it will not be able to spread seed or take root. Safe lo-

cations would include out of the tidal marsh area, or buried within the deeper levels of a

tidal marsh fill.

Justification: Any dredged material containing seed, plant fragments, or roots will
readily take root and start new Spartina growth if left in an area where there is periodic

tidal inundation.

8. Variations to these Practices. Variations to the above best practices may be appropriate
based on site-specific conditions and scientific analysis. Proposed variations should be de-
veloped with assistance or review from the San Francisco Estuary Invasive Spartina Project,
who can help evaluate conditions and develop alternatives in a timely way. The project spon-
sors should also discuss proposed variations with nearby marsh owners/managers, who

could be affected by the potential infestation of the project.

[ustification: While the best practices listed in 1-7 above are not restrictive enough to
guarantee no spread of non-native Spartina, they do provide a relatively high level of cer-
tainty. Even so, the conditions may be overly conservative in some situations, such as in
areas where there has been effective ongoing treatment and seed-producing plants are ex-
tremely rare or no longer present. The decision to move forward with a project like this
should be considered carefully, with full understanding of the potential consequences by

all who may be affected.
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BONEYARD

++++++

The following is an excerpt of the laboratory methods developed by UC Davis. ISP would

need to work with UC Davis to clarify and refine the method description, if any agency

would like to make it available as a part of the permit language.

ANALYTICAL METHODS — There are currently no “U.S. EPA approved” or other “standard”

analytical methods for determining the genetic background of cordgrass samples. The following

method was developed by the Don Strong Laboratory at University of California, Davis.

1.

Polymerase Chain Reaction - The PCR methodology is detailed in Daehler e a/. 1999 (Dachler,
C.C,, CK. Antilla, D.R. Ayres, and D.R. STRONG. 1999. Evolution of a new ecotype of
Spartina alterniflora (Poaceae) in San Francisco Bay, California, USA. Awmerican Journal of Botany 86:
543-546). Each sample is to be run with 3-6 primers, and 6 primers will be used where finer de-
terminations or uncertain results require more genetic resolution.

DNA fragment scoring — The scoring method is generally described in Ayres et al 1999 (Ayres,
D.R., D. Garcia-Rossi, H.G. Davis, and D.R. Strong. 1999. Extent and degree of hybridization
between exotic (Spartina alterniflora) and native (8. foliosa) cordgrass (Poaceae) in California, USA
determined by random amplified polymorphic DNA (RAPDs). Molecular Ecology 8: 1179-1186).
The species specific bands are generated from Operon primers; the primer code, diagnostic band
molecular weight (in base pairs of DNA), and the species (A, alterniflora, or F, foliosa) that the
band is specific to are as follows: A2 — 575 bp (F); A17 — 725 bp (F); B7 — 550bp (A), 650bp
(A), 800 bp (F); C10 — 470 bp (A); D5 — 600 bp (A), 1100 bp (F); D11 — 575 bp (A).
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