The Marsh at St. Paul’s Inlet: Context, Significance, and Change
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How is sea level changing in western
Newfoundland?

What is a salt marsh?

Salt marshes are grass, rush, and sedge-dominated or mosaic of different plants, responding to more or less
areas of the intertidal zone. The vegetation in a salt frequent tidal or storm influences. Across the marsh, _
marsh thrives in a special ecological niche — they are different species occupy slightly different areas — some Newfoundland has experienced a complex 1l A
able to withstand periodic inundation of the ocean. species can withstand more frequent flooding while pattern of sea-level change stemming from J .S TYPE B
The salt marsh surface might be considered a others grow best closer to the transition to freshwater its glaciation during the last Ice Age. The
patchwork vegetation. complex interplay of changing ocean and |
land levels, which resulted in both rising and : v
falling sea levels at different times and
places, has altered the relative position of A
sea level by tens of metres or more over the
L i i last 10,000 years. : i
ow marsh vegetation. Seaside arrowgrass -
(Triglochin maritima) is the large plant easily seen Sea level curves show the progressive change in the _ sfen s oM7L ] TYPEC
in the photo above. height of sea level relative to present sea level (dashed sy /i
line) from the time of ice retreat (left side of graph) to | e
: : today (right side of graph) around the coast of TYPEB e — & B
Reconstruction of Atlantic Canada 13,000 Newfoundland. Many of the coastal areas of 2

years ago, showing ice cover (white) and
exposed land (from Shaw et al., 2006). At
this time, large areas of the continental
shelf (Grand Banks) are exposed above sea
level. Note that some of the Long Range
Mountains are ice-free by this time.

Newfoundland experienced a period when sea level
was lower than present and the present seabed was
dry land. In contrast, the Northern Peninsula has
always been higher than present sea level.
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Close up of seaside arrowgrass (tall) surrounded by spikerush (brown View looking north toward the inlet. In the foreground is high marsh, : : ,
seedheads). The plants in this part of the marsh grow very densely. characterized by saltmeadow rush. Low marsh, with the large seaside The history of sea level change preserved in the salt marsh at St. Paul’s
arrowgrass plants, can be seen in the background. Inlet reveals only the most recent chapter of this extraordinary story of
. : : : : coastal change. The salt marsh lies near the modern boundar
The marsh at St. Paul’s Inlet can be divided into two zones, a rush-dominated high marsh that is flooded less het . 5 evel to th th and falli evel to th thy
) : . : : etween rising sea level to the south and falling sea level to the north.
frequently, and low marsh with mixed vegetation. The most unusual feature of the low marsh here is the large seaside & 5 45°|

The buried peat in the marsh preserves a record of slowly rising sea
level over the last 1000 years and the gradual landward migration of
the shoreline.

arrowgrass (Triglochin maritima), shown above on the left and at the right. Other species include
spikerush (Eleocharis sp.), sedge (Carex sp.) and saltmarsh rush (or saltmeadow rush, Juncus gerardii). The high marsh is
shown in the center picture above; the seedheads of the rush give the marsh a brownish appearance.

Red lines show the rate of modern sea level rise in mm/year, based on data from
tide gauges. The inset on the lower right shows sea-level change at four
Newfoundland locations over the past three thousand years (the present time is
at the left). The record derived from St. Paul’s Inlet is shown in orange.

What is the geologic future of
the St. Paul’s Inlet marsh?

How do salt marshes record
sea level change?

Small protists (amoebae) also live on the
SRRRNED, ek = e . N '
f‘s; iy marsh surface (see images on the
‘& saltmarshpeat  hottom left). When the plants and

Evolution of a Marsh as Sea Level Rises

5,000 Years Ago Today

As the rate of sea-level rise increases in the next century, -~ N e
changes to the shoreline will occur. Sea-level rise forcessalt =~ o
marshes and barriers to migrate inland.

Sea-level rise is an important and immediate challenge
facing coastal communities.
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amoebae die, material is incorporated
into and preserved as peat.

Salt marshes provide an important archive of sea-level
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change over thousands of years. Salt marsh vegetation is - Sand (storm deposit) At St. Paul’s inlet, it is likely that the barriers will continue I g
to move landward on the north and south sides of the inlet. o i 2t s ot s e o s v o i 1

closely tied to sea level — some species are more tolerant

BELOW: Surficial map of the marsh and adjacent . . and result in a total loss of marsh in some areas. LT e o forming
of tidal inundation than others. When sea level is rising’ Cores collected from the marSh’ such as the one shown at area on the south side of St. Paul’s Inlet. The The salt marsh, which prowdes a buffer from storm energy and Schematic diagram of possible salt marsh

left, yield samples of ancient plant remains and microfossils. relict shorelines record a sea level higher than serves as an important habitat, will also migrate landward. evolution in response to sea-level rise (from
Th | r nalvz d t d termin | | at th present several thousand years ago. At present, Titus, 1991).
- Salt marsh peat €5€ Ssampies are analyzed 1o determine sea level a € the barrier is migrating east, leaving behind a

(older) time the peat was deposited, and some material is shallow platform. If enough fine sediment is delivered to the marsh, the surface
radiocarbon dated. B — | e may be able to keep pace with sea-level rise. The other key to

the salt marsh plants try to keep up by trapping
sediment, slowly raising the marsh surface.

o . . . .
MARSH ZONES Sand (Z'der ) PP L 57348 successful migration of the marsh will be the free movement of
storm deposit Sand & grave . .
A series of these dated marsh samples are used to B E gﬁmlafd 4 the barrier. Other studies have shown that hard structures
reconstruct sea-level change over time. 100 m M uptand W (walls, roads, buildings) located on these barriers may
Track compromise the long-term health of the marsh.
A core collected from the marsh at St. 11 _
Paul’s Inlet. The top of the core ('most P ALEO- F- Relict R PRI
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elevation of the marsh above sea level over time.
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