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Abstract

Salt marsh restorations have shown species recruitment limitation due to dispersal
constraints and harsh substrate conditions. In restored marshes, wrack may play a key
role in recolonization because it is a vehicle for seeds and can reduce salinity by shading
bare substrate. | described first-year succession in Sherman Marsh (Newcastle, Maine), a
90 ha tidally restored site that was reconnected to the sea in 2005 after 70 years of
freshwater submersion. To investigate the recruitment potential of large, tidally restored
salt marshes, | examined vegetation patterns for evidence of dispersal limitation of salt
marsh plants. Additionally, | experimentally simulated wrack deposition to test its role in
succession as both a seed dispersal mechanism and in ameliorating harsh sediment
conditions.

Sherman Marsh revegetated rapidly with freshwater, brackish and salt marsh species.
These communities were very different from those of the adjacent reference marsh. Surface and
pore water salinities were indicative of fresh to brackish waters. Nine of 11 salt marsh species
recorded were confined to the first ¥ of the marsh, closest to the marsh inlet. Among salt marsh
plants, Juncus gerardii and Schoenoplectus maritimus dominated the revegetation. It appears that
J. gerardii regenerated from a seed bank. Schoenoplectus maritimus may have been dispersed by
birds. Because substrate stress did not appear to limit seedling emerence and survival and because
salt marsh species were absent in most of the marsh, this study demonstrated dispersal
limitation.Wrack deposition did not increase seedling emergence or have any effect on substrate

conditions. However, cover by wrack decreased J. gerardii cover.

Draft 5/20/2008 iv



Table of contents
ACKNOWIBAGEMENTS. .. . et e e e e e e e e e ii
ADSTIACT. .. e iv
List OF tabIES. ... e e e e e WV
LISt O FIgUIES .. et e e e e e e e e et e e e e e Vil
Chapter 1: Dispersal limitation in salt marshes: patterns of colonization
1T 13 Tox o] o PN 1
73 1400 P |
SHUAY ST ettt e e e e 3
SAMPIING TESIGN ... et e e e e e 4
Environmental conditions.............cooviii i el D
Vegetation Sampling........c.ooiiiii 5
Data ANalYSIS. ...t e D
RESUIS ... e e ead ]
Environmental conditions............ooveiii i el T
SPECIES COMPOSITION. ...ttt e e e e e e e e e e e e e e ae s 8
Colonization by salt marsh plants.............cooci 9
Freshwater and brackish species...........ccooviiiii i, 10
Spatial variation within the restored marsh....................................10
I3 od 811 (0] o P 11
RETEIBNCES. ...t e e a2 19
Chapter 2: The role of wrack in colonization of restored salt marshes
100 0 od o] o
METNOUS. .. et e el A
Data analysiS.......ccovviieie e e e 4D
RESUIES. .. e e A6
Seedling eMergencCe. ... ...cov i A6
Juncus gerardii FESPONSE. ... .vutieecreeeeee e ieieieeneeneaneeneeneennn 40
Environmental conditions............ccooviie i e AT
D 1oL 1 1] o] o 47
= =] 1= 00’ A

Draft 5/20/2008 Vv



List of tables
Chapter 1
Table 1. Rainfall and average temperature this growing season compared with
0] 14 | 23
Table 2. Species sampled in the reference marsh by the habitat in which species is most
commonly found............ooi i e 2D

Table 3. Species sampled in the restored marsh by habitat in which species is most

commonly found..........coooi i e 20
Table 4. Additional species identified in sample plots..........c.coooiiiiiiiiiiiiii, 27
Table 5. Results of Indicator Species Analysis for each restored and reference

=V T 28
Table 6. Pearson correlations (r) of environmental variables with NDMS axes......... 29

Table 7. Seed characteristics of some salt marsh plants observed in the reference

0 S 4
Chapter 2
Table 1. Seedling composition for each treatment.....................ccooeei e nennnnllb2
Table 2. MANOVA results for seedling emergence and Juncus cover....................53
Table 3. One-way ANOVA results for edaphic variables................cooooiiiiin, 53

Table 4. Rainfall and average temperature this growing season compared with

(010 11071 53

Draft 5/20/2008 Vi



List of figures

Figure 1a. Location of the Sheepscot River estuary, Newcastle, Maine................... 30

Figure 1b. Transect locations in Sherman Marsh (restored site) and the Marsh River
Marsh (referenCe Site).......ovvve oot e e e e 30

Figure 2. Comparison of tidal ranges upstream (restored) and downstream (reference)

atthemarsh inlet..........oni i e 31
Figure 3. Marsh profile..........oi i e e 32
Figure 4. Pore water salinity and elevation in the reference vs. restored marshes........ 33
Figure 5. Pore water vs. elevation (a) and distance along transects (0)..................... 34
Figure 6. Creek water Salinity...... ..ot e 35
Figure 7. Change in pore water salinity during 2006 in the restored marsh................ 35
Figure 8. NMDS ordination of plant species cover by site...................................36
Figure 9. Average percent cover of the ten most commonly occurring salt marsh

0] T PP 37
Figure 10. Cover by each habitat group as a percent of the total plant cover............. 38

Figure 11. Variation in cover by each habitat group along the transect from creek to
upland edge in the restored marsh...........ccoooiiiiiii i .39
Figure 12. Percent cover by each habitat group in the restored marsh as a function of

][ Z LX) o 40
Figure 13. NMDS ordination of plant species cover by transect...................c......... 41
Chapter 2
Figure 1. Location of experimental plots within Sherman Marsh.......................... 54

Figure 2. (a) Average seedling emergence count and (b) average Juncus gerardii cover
by treatment on four Sampling daysS.........ccovviiiiii e e e 55

Figure 3. Average pore water salinity by treatment over time............................... 56

Draft 5/20/2008 vii



