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A Review of Eelgrass (Zostera marina L.) 
Transplanting Projects in the 

Pacific Northwest 

Ronald M, Thorn I 

Introduction 

Eelgrass (Zostera lIIarilla) meadows (Fig. 1) cover much of the lower 
intertidal and subtidal space in Northwest estuaries. There is a grow­
ing awareness of the critical ecological role of eelgrass meadows in 
nearshore fo od webs (Phillips 1984; Thorn 1987). 

Because eelgrass meadows occur in very shallow water, they have 
been subjected to d egradation and loss due to shoreline develop­
ment and pollution, The Clean Water Act and other federal, sta te, 
and local regulations probably have slowed the loss of eelgrass. 
However, pressure to develop marinas and navigation channels, 
and dispose of d redged material continues. In ord er for projects to 
p roceed, mitigation for the loss of eelgrass has been attempted 
through construction of eelgrass meadows in areas adjacent to the 
development (Fonseca, Ken worthy, and Thayer 1988). Meadow con­
struction generally consists of transplanting plants from a donor 
s tock into the mitigation site. 

Transplantation of sea grasses (a group of approXimately 50 species 
worldwide to which Z. lIIarilla belongs) has been carried out in 
many areas of the world (Phillips 1980) . The majority of the work 
in the United States has focused on shoalgrass (Halodille w rightii) 
and Zostera lIIa r illa. The U.s. Army Corps of Engineers, through 
research on establishing vegetation on dredged material, has de­
veloped efficient methodologies for transplanting as well as esti­
mating the cost of conducting the transplant work (e.g., Fonseca et 
al. 1979; Kenworthy e t al. 1980; Fonseca, Kenworthy, and Thayer 
1982; Fonseca et al. 1984; Fonseca et al. 1985; Fonseca et al. 1987). 
This work has largely been performed on the East Coast by Mark 
S. Fonseca, W. Judson Kenworthy, and Gordon W. Thayer (National 
Marine Fisheries Service Laboratory, Beaufort, North Carolina) . In 
addition, extensive numbers of small (e.g., one m' ) experimental 

'Wetland Ecosyslem Team, Fisheries Research Institute (WH-!O), Un i­
versily of Washing ton, Seattle, Washin g ton 98195. 
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Fig . . 1. (A) Sampling the eelgrass meadow at Padilla Bay, Washington. This 
meadow covers approxImately 3,500 ha of the flats in the bay. Photo by Ron 
Thorn. (B) Underwater photograph of eelgrass in Padilla Bay. Photo by C 
Simenstad. The shoots can be in excess of 2 m long in Padilla Bay. . 

transplant plots (review below) have been used on the West Coast 
for research purposes. These studies were done primarily by Ronald 
C. Phillips (Seattle Pacific University, Seattle, Washington) and Paul , 
G. Harrison (University of British Columbia, Vancouver, British 
Columbia). 

Can functioning eelgrass meadows be successfully constructed? 
New information indicates general poor success of seagrass miti­
gation by transplantation (e.g., Fonseca, Kenworthy, and Thayer 
1988), so this question became a focal point during federa l and state 
agency evaluations of a marina proposed for Lummi Bay, Washing­
ton (1220 41'W 480 47'N). Construction of the marina and access 
channel would result in a loss of 3.6 ha (8.8 acres) of eelgrass (U.S. 
Army Corps of Engineers 1988). Furthermore, eelgrass beds in the 
vicinity of the project have been documented by the Washington 
Department of Fisheries (WDF) and the Lummi Indian Tribe as 
spawning grounds for Pacific herring (ell/pea harellgus pallas;) (Thorn 
Hooper, Fisheries Biologist, WDF, Olympia, Washington, conver­
sation, 1989). Efforts proposed to lessen the impact of destruction 
(i.e., mitigate) of eelgrass and herring spawning habitat involved 
establishment of new beds in the area through transplanting (U.5. 
Army Corps of Engineers 1988). Significant concern remained, how­
ever, among WDF biologists regarding (1) whether eelgrass could 
be successfully transplanted; and, (2) if the new bed would serve 
as herring spawning habitat (Kurt Fresh, Fisheries Biologist, WDF, 
Olympia, Washington, pers. comm., ielephone call, 1989). 

Although the technology for successfully establishing sea grass 
beds has been developed, enthusiasm for applying the technology 
has recently waned on a national basis. The reason for this, according 
to Fonseca, Kenworthy, and Thayer (1988), is that all seagrass mit­
igation projects have resulted in a net loss of habitat. This lack of 
success was primarily due to poor site selection. Furthermore, Fon­
seca, Kenworthy, and Thayer found no data that documented how 
transplanted beds functioned relative to the natural beds they re­
placed. Lacking these data, they felt that conclusions regarding the 
functional equivalency of transplanted beds were insupportable. 

Projects that could impact eelgrass meadows continue to be pro­
posed in the Northwest, and transplantation of eelgrass is being 
proposed to mitigate project impacts. Therefore, a better understand­
ing is required of the relative success of previous eelgrass trans­
planting efforts in the region. The purpose of this paper is to sum­
marize the results of previous eelgrass transplanting projects in 
order to provide part of the basis upon which to judge the possibility 
of eelgrass transplanting success in the Northwest. To provide the 
most relevant picture, only projects conducted in the region en com-
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e red in detail. 

Methods 

. The study area extended from San Francisco Bay through British 
ColumbIa. Available published literature, unpublished reports, and 
personal communications (i.e., telephone conversations) were used 
to gather information on past projects. In general, the information 
ga thered included the: (1) project location; (2) project purpose; (3) 
sIte selecllon criteria and site description; (4) transplanting methods; 
(5) monltonng plans and results; (6) relative success; and, (7) rec­
ommendallons. The interviews were useful in acquiring additional 
InformatIOn on other related projects. The full names of the people 
contacted are lIsted m the acknowledgments section at the end of 
the paper. 

Results of Previous Work 

Seventeen discrete eelgrass transplant projects have been carried 
out m the study area since 1974 (Table 1). Several other projects 
were mentIOned by the investigators, however these were usually 
very small m scale and were not monitored suffiCiently. 

PrevIOus projects can be classified as either experimental studies 
or mlllgatlOn efforts. The experimental projects included investi­
ga tions into the technology of transplanting eelgrass (e:g., Roberts 
Bank, PadIlla Bay, RIchmond Harbor) and studies on the biology of 
the specIes (I.e., Backman 1984; Phillips 1972, 1980). The transplant­
ed area was dIfficult to ascertain in many cases (e.g., plantings were 
performed in linear rows as opposed to square blocks). Total doc­
umented plot sizes ranged from 0.1 m' to 11,000 m'. The smaller 
plots were generally for experimental manipulations. Some of these 
small plots (e.g., Backman 1984) were placed within existing natural 
eelgras, me~dows. Transplanting methods included plugs of various 
SIzes, mdlvldual shoots that were anchored or planted directly into 
t~e substrata, and bundles of shoots (i.e, planting units; Fonseca, 
Kenworthy, and Thayer 1982). Planting density varied from 0.3 to 
I m spacing. The most commonly used standard for monitoring the 
eelgrass bed was shoot density, which served as a measure of plug, 
shoo t, or bundle survival. Percentage cover also was used in some 
cases to indicate the area of bottom covered by the plants. Moni­
tur~ng durallon varied widely from a few months to five years (Table 
t ). [he mtenSIty of monitoring also varied. A few studies frequently 
measured several physical and biological parameters for a long pe-

riod .. whereas many studies relied Si mply on snort-rerm ~UrV IV ,l1 or 
transplants as an indication of project success. . . 

Available data on percentage survival are provIded m Table 1 as 
an objective indication of the success of the project. Data on. the area 
planted, plant survival, and total area covered are useful In deter­
mining the long-term dynamics of a project. For example, 8,000 m' 
were planted in Sequim Bay. By the fifth year, approxlmat~ly 10% 
of the originally barren area contained plants. The vegetatIOn ,,:,as 
abundant in this latter area, however (J . Walton, Professor, Penm­
sula College, Port Townsend, Washington, telephone call, 1989). 

Investigators reported good success in three of four studIes that 
provided only relative indications (i.e., low, moderate, hIgh) of suc­
cess (Table 1). In the Bodega Harbor, California, project, one of the 
most well-documented large-scale projects, 40% survival of trans­
plants on the tideflats and 90% bottom coverage was documented 
after two years (Connors 1986). Harrison, Backman and PhIllIps all 
reported successful transplant results in relatively small plots lo­
cated in several areas in the Strait of Georgia and Puget Sound. 
Percentage survival in these studies ranged from 90 to 100%. 

Opinions about the best transplanting technIque (I.e., shoots, shoot 
bundles, plugs) varied. Plugs disturb roots and rhIzomes less than 
shoot bundles, which may reduce transplant shock (Fonseca et al. 
1985). However, plugs were heavier than shoot bundles due to 
sediment associated with the root/rhizome mass; therefore they are 
more difficult to transport. Plants at the edge of the existing eelgrass 
bed may be better adapted for colonization than are Intenor plants 
(5. Wyllie Echeverria, University of Alaska, FaIrbanks, Alaska, tele­
phone call, 1989). 

Recommendations 

I£eelgrass is not naturally occurring at t potential transRlant 
site, there must be a reason. In these cases, it was recomme~ded 
that studies of the sites which include the phySIcal charactensllcs 
(i.e., substrata quality, depth, light regime, etc.) be conducted and 
the conditions be compared to those of natural eelgrass beds oc­
curring in the vicinity. Table 2 summarizes principal phYSIcal and 
chemical characteristics of areas where eelgrass meadows occur. Some 
of the conditions (e .g., light, salinity, water temperature) requIre 
frequently repeated sampling throughout an annual cycle . The In­
teraction of the environmental factors also must be understood .. For 
example, the optimal depth for eelgrass is dependent upon lIght 
penetration, which is in turn affected by wave actIOn and local 
sedimentation processes. Areas of enhanced nutnents may have 



TA BLE 1. 
Summary of eelgrass transplant projects, San Francisco Bay to British Columbia, 1974-1989. 

Location Start dates 

Marina, B.C. 
April 1987 Hidden Harbour 

Gibsons Har- May 1985 
bour. s.c. 

Roberts Bank, 1981-1983 
B.C. 

Blaine Marina, 1987 
WA 

Padilla Bay, WA 1988 

Dakota Creek, Spring 1988 
WA 

Sequim Bay, WA 1985 

TABLE I. Extended. 

Planting 

Location Density 

Hidden Harbour Approx. 2 m-2 

Marina, S.c. 

Gibsons Har-
bour, a.c. 

Roberts Bank, 
B.C. 

Blaine Marina, Approx. 10 
WA shoo ts per 

plug 
Padilla Bay, WA 

Dakota Creek, 1 shoot per 0.3-
WA m space 

Sequim Bay, WA 1 unit at 0.75-m 
spacing; 
11 ,000 shoots 
planted 

Purpose 

Mitigation for dredg­
ing 

Experiment 

Experiment 

Experiment 

Experiment; donor site 
recovery; survival of 
potted plan ts 

Mitigation for dredg-
ing 

Mitigation for marina 
dredging 

Habitat 

Mud, subtidal 

Gravel, cobble, subtidal 

Intertidal and subtidal 
(three s ites) 

Intertidal sand / mud 

Intertidal sand / mud 

Intertidal (+0.5 to 
+1.0 m MLLW) 

Intertidal sand / mud 

Planting 

Approx. area 

1.900 m' 

70m2 

60m2 

8.000 m' 

Technique 

Shoots 

Several 

Several 

IO-em diameter plugs at 
I-m spacing 

Planted shoots in pots 
and in plots 

Shoots 

a) shoot bundles 
b) plugs 
c) shoots 

Monitoring 

Plan Duration Success Conclusions (reference) 

Shoot density; 1 year+ 28% shoot survival; 23% Eelgrass can survive in marina, but 
total area of decrease in transplant. lush vegetation not expected 
bed ed area (Harrison 1988; Harrison, 4 / 21 / 

89, pers. comm.) 
Shoot density 4 years+ Low in gravel, cobble; Su tis ata is critical; water clarity 

moderate in fine sands critical (Harrison 1988; Harrison, 
4 /21/89. pers. camm.) 

Shoot density; 5 years + Good in most areas . Eel ras~iv~s.lin areas with 
rhizome standin water at low ti (Har-
growth rison 1988; Harrison, 4/21 / 89, 

pers. comm.) 
Shoot density 8 months 8% of plugs evident af- Steep s lope reduced survival; deep-

ter 8 months est plugs had best growth (Thom 
et a!. 1988) 

Shoot density 1 year+ Up to 100% survival of Donor plots recovered rapidly; pot-
shoots in pots; 20% ted shoots survived well (Prit-
survival of shoots in chard, 4 / 19/ 89, pers. comm.) 
plo ts 

Shoot density; 1 year 80% survival at lowest Coarse substrata; high elevation of 
epibenthos elevations; < 30% sur- tide£lat and disturbance by boats 
density; in- vival at highe r eleva- affected survival (IES Associates 
fauna h a ns 1988; Van Wormer. 4/18 /89. 

pers. comm.) 
Bed area; shoot 5 years + 800 m2 of bed remains Planting methods gave similar re-

density after 5 years; very suits; finer substrata and dee£.er 
dense in surviving areas with standing watct.,had 
area; total shoot abun- greatest survival (Walton, 4/26 / 
dance Cl 200,000 89, pers. comm.) 

~ 



TABLE 1. Extended. 

Location Start dates 

Bangor, WA 1987 

Anderson Pt., 1977 
Battle Pt., 
Manchester, 
WA 

Smith Cove, WA 1987,1988 

Magnolia Bluff, 1988 
WA 

Seacrest, WA 1988 

Puget Sound, 1974 
WA (several 
sites) 

TABLE 1. Extended. 

Location 

Bangor, WA 

Anderson Pt., 
Battle Pt., 
Manchester, 
WA 

Planting 

Density 

Smith Cove, WA O.5-m spacing 

Magnolia Bluff, 
WA 

Seacrest, WA 

Puget Sound, 
WA (several 
sites) 

Up to 500 m-2 

Planting 
Purpose Habitat Approx. area Technique 

Mitigation for dredg- Intertidal and subtidal 
ing sand 

46 m2 (total of 5 plots) 

Experiment Eeelgrass beds Severall-m2 plots per a) 2O-cm diameter plugs 
site b) unanchored shoots 

c) anchored shoots 

Experiment Intertidal sand/mud 230 m2 (total of 147 Plugs 
plots) 

Experiment +0.1 to +0.5 m MLLW 260m2 

Experiment Subtidal in planter 50 0.6-m2 planters Shoots 
boxes 

Experiments Intertidal and subtidal Various plots, a) plugs 
0.1-1.5 m2 b) anchored shoots 

c) unanchored shoots 

Monitoring 

Plan Duration 

Shoot density; 1 year+ 
fish use; epi-
benthos 

Shoot density; 2.5 years 
leaf width; 
flowering 

Shoot density 2 years+ 

Shoot density 1 year 

Shoot density 2 years 

Percent cover 5-11 months 

Success 

4 of 5 plots died; re-
maining plot is sub-
tidal 

Good survival 

No survival by March 
1989 

No survival by April 
1989 

Some plants survived in 
some boxes 

25-100% cover 

Conclusions (reference) 

Steep slope of intertidal area 
(where planted) may cause losses 
(Marino, 4/21/89, pers. comm.) 

Techniques give good survival if 
planted in proper habitat (Back­
man 1984) 

Drifting sand and silt covered plots 
(Pritchard, 4/19/89, pers. comm.) 

Drifting sediment covered plots 
(Pritchard, 4/19/89, pers. comm.) 

(Pritchard, 4/19/89, pers. comm.) 

Small plots placed in appropriate 
habitat do well; disturbance by 
~yes reduced survival; all tech­
niques worked well; long-term 
success of large-scale projects un­
proven (Phillips 1980; Phillips, 
4/89, pers. comm.) 



TABLE 1. Extended. 

Location 

Siuslaw River, 
OR 

Humboldt Bay, 
CA 

Bodega Harbor, 
CA 

Richmond Har­
bor, San Fran­
cisco Bay, CA 

Start dates 

1976,1977 

1982 

Nov.-April 
1984 

April 1985 

TABLE l. Extended. 

Planting 

Location Density 

. Siuslaw River, 133 m-2 

OR 

Humboldt Bay, 
CA 

Bodega Harbor, 1 bundle per 
CA 0.65-0.8 m 

Richmond Har- 1 ~undle per 1 
bor, San Fran- m 
cisco Bay, CA 

Purpose 

Experiment 

Mitigation for dredg-
ing 

Mitigation for dredg-
ing 

Experiment 

Habitat 

Intertidal sand; swift 
tide currents 

-0.75 to +0.75 m 
MLLW 

Shallow subtidal flat 
and channel blank 

Intertidal sandi mud in 
eelgrass beds 

Planting 

Approx. area 

290 m2 (total of 5 plots) 

11,000 m2 

9-m long linear plots 
(total no. plots = 25) 

Technique 

Shoots (3 per hole at 
O.I5-m spadng) 

Shoots in rows over ele-
vation range 

Shoot bundles 

Shoot bundles 

Monitoring 

Plan Duration Success Conclusions (reference) 

Percent survival 1 year 90% survival Low fencing around plots~ 
!O'!l and helped survival; ~d-
ing water at low tide..oy.el_ plots 
§iP-e~val (Temyk, 4/21/ 
89, pers. comm.) 

Shoot density; Several Good survival m first Transplanting success is enhanced 
below-ground months several months; severe if below-ground production of 
growth storms destroyed plots shoots is good (Wolcott, 4/21/89, 

pers. comm.; Wyllie Echeverria, 
4/14/89, pers. comm.) 

Percent cover; 2 years 40% survival and 90% Low current, low disturbance, low 
shoot density; cover on tidal flat; S% turbidity areas did best (Connors 
infauna; crabs; survival and 10% cov- 1986; Connors, 4/14/89, pers. 
sediment char- er on channel banks comm.) 
acteristics; cur-
rents; light 

Shoot density; 13 months Approx. 100% mortality Mature transplants did the best; 
fiowering; bio- by end of study transplant shock may have con-
mass; recruit- tributed to losses (Fredette et ale 
ment; temper- 1987; Wyllie Echeverria,4/14/89, 
ature; salinity; pers. comm.) 
water trans-
parency 

" 



TAIlLE 2. Phys ical and chemical characteris ti cs of areas where ee lg ra ss occurs along 
th e North Pacific coast. 

Ch a racl er~ 

is tic 

Depth 

Light 

Nutrients 

!j,li inity 

Sediment 

Slope 

Temperat ure 

Wa ves 

Condition 

0.0 to 6.6 m 
MLLW 

20-30% of sur­
face irradiance 

70- 175 pE m-2 
s- I 

0.95 x mean an­
nual Secchi 
deplh (m) 

ample inorganic 
nitrogen and 
phosphate 

10-30 ppt 

mixed sand and 
mud 

fl at to very 
s light incline 

10- 20' C 

none o r very 
small and in­
frequent 

Note 

optimal 

max. bio mass recorded 

saturates pho tosynthe­
sis; temp. affects satu­
ration point 

max. depth limit 

growth can be nutrient 
limited; sources arc 
sed iment and wa ter 
co lumn; excess nu­
tri ents can reduce 
g ro wth due to high 
epiphyte biomass 

optimal 

optimal 

optimal 

optimal 

optimal 

Reference 

reviewed in Phil­
lips (1 984) 

Mukai, Aioi, and 
Ishid. (1980) 

summarized in 
Dennison (1987) 

Dennison (1987) 

reviewed in Day 
et.1. (1989) 

reviewed in Phil­
lips (1984) 

reviewed in Phil ­
lips (1984) 

present rev iew 

reviewed in Phil­
lips (1984) 

present review 

abnormally high phytoplankton production, which will reduce water 
clarity and light transmittance. Finally, even if all characteristics are 
shown to fall within the optimal ranges at a particular site, trans­
plant success is not ensured. 

Experimental transplanting should be conducted, when possible, 
under conditions where the full transplant project will take place. 
This will help to further evaluate the probability of plants actually 
surviving and growing in the proposed transplant site. Modifica­
tions of the physical characteristics of the site (e.g., introducing 
appropriate substrata, restricting wave action) would have to be 
made prior to the experimental transplanting effort. Previous data 
suggest that poor sites will have no survival of transplants in less 
th an 12 months. Observations from the longest-term study (Sequim 
Ilay) indicated that the system will exhibit significant changes for 
at least five years following transplanting. If a poor site is chosen 

it probably will be evident in a short period of time, and modifi­
cations of the si te <as dictated by the resu lts of a monitoring program) 
possibly can be made to improve conditions. However, the expense 
of making site modifications may be great on a full mitigation scale . 
In contrast, the results from sites that show good success after two 
years do not necessarily indicate a long-term stable condition of the 
meadow. The potential mitigation site should be pre-tested to make 
sure it satisfies performance criteria prior to development. After­
wards, monitoring of the newly-constructed site for at least two 
years is strongly recommended <Fonseca, Kenworthy, and Thayer 
\988). This is perhaps the best alternative given the uncertainties 
associated with eelgrass meadow construction. 

Cfne actions and conditions tnat can increase tne p robability of 
success can e summarized as fo llows::' --__ 

I. Select sites witH ow turbid ity to allow adequate solar energy 
(see Table 2) to support primary production. Sites with high 
turbidity have generally yielded poor results. 

2. Select transplant sites with med ium-grained sa d and mod­
erate organic matter content. Althougfie'elgrass does have a 
wide tolerance for sediment characteristics, transplants appear 
to be most successful on the recommended substrate type. 

3. Select transplant sites with ow Clis luroanc from boat wakes, 
waves, sediment movement, e tc. 

4. Plant on flat areas rather than steep slopes. 
5. Plant in areas that form pools at low tides. Eelgrass occurs 

naturally in these areas, and transplants seemed to su rvive best 
in areas where the water remained over the tide flats at low 
tide. 

6. Transplant eelgrass into an area larger than the target area 
desired for mitigation . In all previous projects reviewed, areas 
of successful transplantation were smaller than the areas orig­
inally planted. 

7. Minimize the holding time of the donor stock. Eelgrass is very 
sensitive, and donor plants should be planted within a few 
h~urs (maximum 24 hours) after removal from the donor site. 
The plants should be kept under water during transport, if 
pOSSible . 

8. Understand the ecosystem (see Table 2) into which the trans­
plants are to be placed and the ecosystem from which the donor 
stock was taken. Natural selection in eelgrass populations creates 
populations of variable tolerances (e.g., to light, temperature, 
and wave action). 

9. Conduct experimental transplanting to evaluate the effective­
ness of a potential site. This could consis t of planting plots 

". 



(e .g., 10 x 10 m) in the area where the full mitigation meadow 
will be planted. At minimum, the number of shoots present 
arod the area occupied by eelgrass should be monitored quar­
terly for two years to evaluate potential success. 

Conclusions 

Key factors that influenced the success of an eelgrass transplant 
project were pnmanly related to the site (e.g., Phillips 1980; Fonseca, 
Kenworthy, and Thayer 1988). These factors include substrata, depth, 
current or wave disturbance, light energy, scale or size of the plot, 
sallmty and temperature. Other factors cited were proximity to a 
natural bed, qualIty of donor stock, time between removal from bed 
and transplanting, mode of spreading (Le., seeds or rhizome), graz­
Ing by ammals, and unusual weather events (e.g., severe storms, 
freezes). 

No investigator concluded that eelgrass meadow establishment 
by transplanting was impossible. All investigators voiced reserva­
tIOns, however, and recommended caution when developing an 
eelgrass transplanting effort. I view 11 of the 17 (65%) projects as 
successfu~. That is, during the observation period eelgrass survived 
and flounshed In at least part of the site. 

Survival and growth of transplants does not necessarily mean that 
a functionally performing meadow has been achieved. Only two 
large-scale and long-term projects provide adequate documentation 
of functional equivalency: Sequim Bay and Bodega Harbor. Func­
tIOnal eqUivalency in the case of Lummi Bay is defined in terms of 
the amount of herring eggs found on the transplanted plants as 
compared to adjacent naturally established plants (K. Fresh, WDF, 
Olympia, Washington, conversation, 1989). There was no apparent 
attempt to document herring spawning among the 17 projects. Other 
functIOnal performance criteria might include the densities of an­
imal populations (that are food sources for fish) in the sediment 
(infauna) or on the surface of the sediment or eelgrass leaves (epi­
benthos). 

The time required for the transplanted meadow to function at a 
level insignificantly different from a natural meadow is important 
and also should be considered. Obviously, data on the functional 
performance of constructed meadows are needed. Phillips (tele­
phone call,. 1989) stated that construction of eelgrass meadows as 
mItIgatIOn IS an interesting concept. However, creating a large-scale 
meadow. th~t functions like a natural system is not proven as yet. 
PhIllIps mdlcated that we cannot yet predict with reasonable con­
fidence the final rate of success. 

Review of the past projects does provide us with Intormaw .. HI Ui.ll 
will aid in the design of transplant projects. The results seen on the 
East and Gulf coasts (Fonseca, Kenworthy, and Thayer 1988) appear 
to coincide with those seen in the Northwest. The smaller the proj­
ect, the greater the success. Many of the small projects were carried 
out by eelgrass experts (Harrison; Backman; Phillips) for purposes 
of investigating the biology of the plant. Using their inti".'ate un­
derstanding of the requirements of the plants, and knowmg that 
successful transplanting was critical to their work, they took great 
care in establishing the small plots. It was clear that plots receiving 
ade uate li ht and protection from wave disturbance were the most 
successful. Fonseca, Kenworthy, and Thayer (1988) did an extensive 
review of sea grass transplanting projects on the East and Gulf coasts, 
and emphasized the importance of assessing these factors during 
the si te selection process. 

The technology for transplanting eelgrass is in the trial-and-error 
stage in the Northwest. Research is needed. Through my involve­
ment in the mitigation planning process, I have found that resource 
agencies are reluctant to fund this research because it is the devel­
oper who impacts the ecosystem and must be responSIble for mIt­
igating the impact through scientifically justified means. The burden 
orproof is on the lIeveloperregarding the mi tiga tion plan,.whether 
iris basea:on actual experiments or up-front (pre-project) mItIgatIOn, 
followed by verification of performance through appropriate mon­
itoring. The developers are not interested in conducting research, 
primarily due to the cumulative effects of costs and time delays on 
the project's cost-benefit ratio. Base~ on the presentsurvey, perfor­
mance monitoring was highly vanable among theIr proJects, was 
generally very limited in scope and time scale. Qua~titative infor­
mation on the projects was either mlssmg or not eaSIly accessed. 

The failures of mitigation involving eelgrass transplanting are 
probably, in part, the direct result of lack of information. The present 
way of gaining information for the purpose o~ advancmg trans­
planting technology in the Northwest IS non-ngorous and Ineffi­
cient. The net result is that the ecosystem probably suffers. Pressure 
to develop shorelines will continue, and eelgrass will be a major 
concern. It is premature to conclude that eelgrass tranplantIng can 
reliably mitigate for impacts on natural eelgrass meadows, b~t if 
the technology is to succeed, it depends upon carefully conceIved 
and executed research . 

For agenCies and developers to consider eelgrass transplanting a 
viable alternative, it is in the public interest to develop a strong 
data base gained through a comprehensive research program in the 
Northwest. In this regard, perhaps the best approach would involve 
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authorities), public resource and regulatory agencies, and univer-

.. sities'-as directors and funders of the research program. In lieu of a 
. comprehensive program, it is probably wise to evaluate the site 
through me~urements of environmental factors and experiments 
done at the site before full-scale planting. The best approach for the 
ecosystem, however, would be a strong regional data base coupled 
with site specific studies. 
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