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What Makes Port Royal Sound 
Unique?

Presenter
Presentation Notes
The purpose of this program is to show you the unique features of the Port Royal Sound and why its conservation and protection is important.  At the end of the program, you should be able to tell the story of “What Makes Port Royal Sound Unique.”
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PRS’s Unique Features
High salinity waters
Deep channels
High tidal amplitude
Large expanses of salt marsh
High biodiversity

© LowCountry Institute 2011

Presenter
Presentation Notes
There are 4 unique physical characteristics (listed) that set PRS apart.  These 4 contribute to the 5th, which is high biodiversity.  As we go through the program, we will explain how these features originated.
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Brown water
Black water
Tidal 

What are the types of rivers?

Presenter
Presentation Notes
To understand the high salinity found in PRS, we must first review the water cycle. As a quick review, water always runs downhill and therefore the region that drains into a river or sound is determined by the local geology.  This “basin” shaped area that supplies water to a river or sound is called a watershed.  It is important to remember that this water also carries sediment.  The greater the difference in the elevation of where the river starts (such as in the mountains) and where it ends, the faster the water in the river travels.  The faster the water flow, the more sediment it carries with it to the ocean.
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Originate in piedmont
Fast‐flowing
High sediment loads
Wide flood plain

Brown Water Rivers

Presenter
Presentation Notes
Rivers originating in the mountains have a much higher flow rate – they carry more sediment and are the source of all the building materials for coastal islands. 
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Adapted 
to periodic 
flooding
Experience 
dramatic 
changes in 
water level

Brown Water Rivers

Presenter
Presentation Notes
Wide alluvial flood plain.  Cypress knees typically reach heights comparable to the average depth of flood waters.  Note in the photo the swamp bottom is dry, but at times the water can increase in depth by 10 ft or more.
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Originate in coastal plain
Water stained by tannins

Black Water Rivers

Presenter
Presentation Notes
The rivers that flow into Port Royal Sound and the ACE Basin are called black water riversThe color in the water is due to tannic acid, which is formed when leaves (containing tannins) decompose in quiet waters. (Tannins also give tea and coffee their brown color.)Note that there is also little sediment and therefore you can see through the water to the bottom.  Some sediment is present.  In contrast, how often can you see the bottom of the Savannah River when you drive over it on I-95?
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Narrow flood plain
Meandering channel

Black Water Rivers
Ashepoo River

Presenter
Presentation Notes
There is little difference in the elevation of the headwaters and the terminus of a black water river – therefore the water moves more slowly carrying less sediment.  The flood plain is relatively narrow due to the lower volumes of water being input into the river.  It also means that the river tends to meander more (fast moving water in brown water rivers takes the “path of least resistance” – which is more of a straight line). 
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Fingers of the ocean 
reaching inland

Tidal Rivers

© LowCountry Institute 2011Photo by Jason Hazel

Presenter
Presentation Notes
Also called euhaline, tidal rivers have salinities upwards of 30ppt (ocean strength is 35ppt).
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Watersheds of South Carolina

Santee River 
watershed

Pee Dee River 
watershed

Savannah 
River 
watershed

PRS

ACE Basin

Presenter
Presentation Notes
The region’s geology has resulted in PRS having almost entirely tidal rivers.  There are 2 small black water rivers that contribute to the system: the New River and the Coosawhatchie (pronounced Coosahatchie) which flows into the headwaters of the Broad River.There is a region of high ground that separates our area from the Savannah River – this represents the boundary between these two watersheds.  There is also  a ridge that separates the lower coastal plain from the Santee Drainage basin.  Therefore this area does not receive water (or sediments) from the mountains or upstate – this is unusual to have a region that does not inherit water quality/quantity issues from upstream.Within this lower coastal plain drainage basin there are actually two drainage basins – rivers that flow into St Helena Sound represent the ACE Basin and those that flow into the Port Royal Sound.
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Port Royal Sound has:
Very little freshwater input
Mostly tidal rivers and creeks

This results in:
High salinity waters

© LowCountry Institute 2011

Presenter
Presentation Notes
In summary, when we talk about the region’s geology we are talking about the story of having locally originating black water rivers that bring limited amounts of freshwater and sediments into PRSound.
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Rising sea levels after the last 
ice age:
Flooded former river 
channels with sea water
Created many sea islands

Shoreline 
approximately 
13,000 years ago

Presenter
Presentation Notes
Approximately 13,000 years ago, the last glacial period ended. With the melting of the ice, sea level rose from where it was located at the continental shelf to its current level around 4,000 years ago. Sea level has been relatively stable, though rising slightly and continuing to do so, since then.The next slides explain what a sea island is vs. a barrier island.  PRS system has many, many sea islands.
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High Marsh Edge of a Barrier Island

Flooded infrequently

Result from dune formation along the coast

Presenter
Presentation Notes
Barrier islands were originally formed by dune formation. They are dominated along the edges by plants tolerant of salt spray. The front edge of the island is beach front and the back side of the island is bordered by high marsh and few tidal creeks.On a barrier island the boundary between the island and the salt marsh is characterized by a wide expanse with a very gradual slope.  This creates a wide high marsh zone that has different vegetation – black needlerush and no tidal creeks.  You have to walk a ways to get to a place that you can catch blue crabs.  (This is also where rainwater gathers and salt marsh mosquitoes breed.)
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High Marsh Edge of a Sea Island

An interior island created when rising sea level 
surrounds higher ground

Narrow high marsh 
strip

Bare patches created 
by wrack

Presenter
Presentation Notes
Within PRSound, the boundary between the salt marsh and the uplands is dramatically different.  Here Spartina alterniflora marsh extends up under overhanging live oaks.  Often there is an absence of a high marsh.  This occurs because rising sea level has flooded the low-lying areas of the landscape leaving only the hilltops “sticking up” above the water line.  
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Flooded coast with sea 
islands and small black 
water rivers

Relatively straight
coastline with barrier 
islands

Presenter
Presentation Notes
Why do we have Port Royal Sound and tidal creeks that are so deep?  The blackwater rivers do not bring the large amounts of sediment that the borwnwater rivers originating from the mountains do.  Therefore our coastline looks very different.  We are the southeastern equivalent of the fjiords of Norway.  This is a submerged coastline – we are an embayment more than we are a traditional estuary.  On a brownwater river the saltmarsh extends only a mile or two up the river.  Then there is a broad brackish zone.  Here the entire system is high salinity.
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Sea level continues to 
rise at a rate of 
approximately 3mm 
per year
Evidence of rising sea 
level is apparent 
throughout PRS

Former uplands

Photo by Eric Horan

Presenter
Presentation Notes
The third factor that contributes to PRSound’s uniqueness is the results of rising sea level.  This is evident when you travel around the sound.  Dead trees stick up out of the salt marsh.  These trees obviously could not have initially grown up in the salt marsh because salt water kills these plants.  Therefore they were above the tide line when they were alive, which means sea level (the high tide line) was lower.
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Lack of sediment from brown 
water rivers and rising sea level 
results in:

Deep channels

© LowCountry Institute 2011

Presenter
Presentation Notes
Rising sea level, in combination with little freshwater input creates a “flooded” coastal landscape with salt marsh where river basins used to be.
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Oregon Inlet 2 ft

Wilmington 4 ft

Myrtle Beach 5 ft

Hilton Head (PRS) 8 ft  

Baileys Landing 8.5 ft 
(PRS)

Jacksonville 2.5 ft

Vaca Key 1 ft

[

South Atlantic Bight

Presenter
Presentation Notes
The second characteristic that contributes to the uniqueness of PRSound is its tidal amplitudes.  PRS experiences the highest tides not only in the southeast, but of anywhere on the east coast outside of Maine.
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PRS has highest 
tides in the SE

The same amount 
of water is pushed 
into a smaller and 
smaller area
Despite very high 
tides, there is 
limited flushing 
occurring

Presenter
Presentation Notes
The shape of the coastline magnifies, or focuses, the volume of water at the vertex of a curving coastline.  Since PRSound is at the vertex of this arching coast line (called the South Atlantic Bight), we have the largest tidal amplitude in the Southeast. This does not necessarily mean that there is a high rate of flushing.
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High tide

Low tide
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The shape of the coast line 
results in:

High tidal amplitude

© LowCountry Institute 2011
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Beaufort County 
is approximately 
50% salt marsh

http://www.dnr.sc.gov/marine/dividingline.html

SCDNR designated 
marine waters

About 50% of the 
state’s salt marsh is 
in Beaufort County

Presenter
Presentation Notes
The green shaded area are designated as marine waters by the State of South Carolina.  Note how wide this band becomes when it reaches Beaufort County and the Port Royal Sound area! 50% of Beaufort County is marine habitat!It is estimated that 50% of the entire state’s salt marsh is located in Beaufort County!
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Large areas of the landscape 
exposed to daily tidal 
inundation results in:

expansive salt marsh
© LowCountry Institute 2011
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• Salt marsh is 1 of the most productive ecosystems in the world

• It supports an extensive marine food web

Presenter
Presentation Notes
What does productivity mean?  It is a measure of the amount of sun energy converted into plant material each year.  Spartina alterniflora is highly productive.Cobia: Spawns in Port Royal Sound May-July. PRS is largest and southernmost spawning area; while populations mix offshore, the group that comes into PRS to breed is genetically unique.  Lives 12 years, grows 15 pounds per year up to about 100 pounds. Small fish migrate to Fl. Large fish offshore.Redfish: Juveniles and sub-adults live in estuaries for 3-4 years. Adults live in schools offshore and spawn in PRS Sept-Dec. Do not migrate N-S. State record 75 pounds. Lives 55 years.Sharks and rays: PRS is a pupping area for many species.  Tiger sharks, manta rays, and hammer heads, normally found far offshore sometimes come into PRS.  SC has the highest diversity of sharks per mile of coastline than any other state in the country.Blue crabs: Breed in brackish waters, but females move down into high salinity waters to release eggs.  The planktonic larvae are very susceptible to changes in salinity.White shrimp: Breed offshore; larvae ride the tide in and then settle to the bottom while the tide goes out.  Abundance of shrimp decreases with increasing impervious cover in a tidal creek’s watershed.
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The features of the PRS system

– high salinity waters, deep 
channels, high tidal amplitude, 
and extensive salt marsh –

support a high biodiversity of 
marine creatures

© LowCountry Institute 2011

Presenter
Presentation Notes
The combination of an expansive salt marsh (due to little freshwater input), the highest tidal amplitude in the Southeast, and deep tidal creeks and rivers all create one of the premiere salt marshes in the world!  This is reflected in its productivity of Spartina alterniflora, the salt marsh cord grass, which is the base of the food chain. The entire marine food web is fed by decaying Spartina alterniflora.  Creeks serve as nurseries for larval crustaceans; they can survive in the low-oxygen waters in the headwaters of tidal creeks, but fish cannot. Freshwater acts as a pollutant in these areas.
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Presenter
Presentation Notes
Port Royal Sound’s watershed actually includes more than Beaufort County.  The arrows show the watersheds that enter Port Royal Sound and the red line shows the boundary between Beaufort and Jasper Counties.
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BLUFFTON

1994

BLUFFTON

1999
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Presenter
Presentation Notes
A significant threat to water quality in Port Royal Sound is non-point source pollution created by stormwater runoff.  The final message is that the continued health of the Sound depends on effective development plans that treat stormwater runoff completely before it enters the marine waters of the Sound and its tributaries.Chemicals used to treat for insects, like fire ant killers, also affect crustaceans.  So if fire ant killer washes into the marsh, it can kill fiddlers, blue crabs, and shrimp.Larval blue crabs and shrimp are also highly susceptible to pulses of fresh water.  Once impervious cover surpasses 20-30%, you begin to have harm to the biological components of the system.Effects of increased impermeable cover: more stormwater runoff, large fluctuations in water quality, increased chemical contamination in sediments, greater pathogen levels (such as fecal coliform).
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Ways to protect water quality of PRS

Maintain marsh edge buffers
Minimize impervious surfaces
Runoff through swales, not pipes
Detention not retention ponds
Minimize nutrient use, chemical runoff & irrigation

Photo by Eric Horan

Presenter
Presentation Notes
Marsh edge buffers – filter rainwater, reduce sedimentation, catch chemicalsPervious surface = more infiltration of rainwater and less runoff getting into the marshPipes direct runoff directly into creeks; swales allow some infiltration and capture of sediments/chemicalsRetention ponds eventually dump the water into the marsh; detention ponds are designed so that the rainwater that falls onto a particular parcel is captured on location.Reduced nutrient use, chemicals, and irrigation keep pesticides and fertilizer out of the marsh.
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