Subaqueous Soils and their Importance for
Species and Marine Ecosystems
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Presenter
Presentation Notes
Welcome from RI (The Ocean State) and New Jersey (The Garden State).

mailto:rob.tunstead@nj.usda.gov
mailto:jim.Turenne@ri.usda.gov
http://www.fb.com/soilSNE
http://nesoil.com/sas
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Brief history and introduction of subaqueous soils
(SAS).

How subaqueous soils are mapped.

Q/A
Why subaqueous soils are mapped / needed.

Research, Interpretation, and Examples.

Questions. /

Indian River — Fluventic Psammowassent

/ oy M .E:..
Billington - COARSE-SILTY, MIXED, ACTIVE, NONACID, MESIC THAPTO-HISTIC SULFIWASSENTS
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Presenter
Presentation Notes
More information about SAS can be found at: http://nesoil.com/sas. Core on left is from NJ, core on right is from 2m water depth from PJ Pond in RI showing 4 major geologic events: 130-2m till deposition (~18K), 90-130 cm eolian deposition (post glacial), 40-90 cm freshwater peat deposition (Atlantic White Cedar Swamp), 0-40 cm marine inundation (4-6K).


Historical Background of SAS

von Post 1862

e 1t nomenclature for SAS

A. Sub-Aqueous or Underwater Soils
(Ramann 1918)

e Introduced terms “gyttja” and “dy” to describe limnic
sediments.

Kubiena 1952

e Proposed a comprehensive soil classification system for
Europe that included the neglected SAS.

Key for the Determination of the Types and ceriain particular
Snb-1y pes,

* Included horizonation of SAS pedons.

Muckenhausen 1965

e West Germany classification — subhydric soils.

§7. Lew in chuy w0 froc from clay, extromcly eale

Wery acid, consisting aleeatr ensirely of brown humu

mnly in acid brown watess,

Pomam pAIE 1972 http://nesoil.com/sas/Kubiena_sas.pdf

|II

e Used term “soi
pedogenesis.

for underwater sediments, undergo
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Presenter
Presentation Notes
Long history of identifying and classifying submerged soils OUTSIDE the U.S. 


Yet Despite all this...

Soil Taxonomy (Soil Survey Staff) in 1975 stated:

Soil, ... is the collection of natural bodies on the earth's
surface, in places modified or even made by man of earthy
materials, containing living matter and supporting or capable

of supporting plants out-of-doors. Its upper limit is air or
shallow water. At its margins it qrades to deep water or

to barren areas of rock or ice.

For the most part Subaqueous materials were
excluded from the definition of soil by;
*their permanent saturation beneath
deep water
*need to support rooted vegetation

USDA
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Submerged Soils: A New Frontier in Soil Survey
G.P. Demas'

Through my assignments to four soil survey projects on the Atlantic
Coastal Plain in Maryland and Delaware, | have become increasingly aware
of situations where information about soils could go a long way towards
providing the supporting data needed to make intelligent environmental
management decisions. A major arca of environmental concern, especially
on the Delmarva Peninsula, is the deteriorating quality of both subsurface
and surface water. Among the myriad of negative effects caused by poor
water quality is the decrease in health and populations of aquatic organisms,
Regulatory and voluntary programs are presently in place on the Delmarva
Peninsula that address such items as nonpoint source pollution, on-site sew-
age disposal, sediment and erosion control, wetland protection and restora-
tion, and the restoration and enhancement of aquatic plant and animal
populations. Soil survey information is playing a key role in many of these
programs through the gathering, interpretation, and dissemination of previ-
ously unavailable soil data directly related to environmental issues.
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Presenter
Presentation Notes
U.S. Soil Taxonomy did not consider these submerged lands as “soil” until 1990s. 


History of Subaqueous Soils in the U.S.

from sedlment

Tradltlonal soil survey conducted on
Not a lot of work in Coastal Zone
and tidal marshes until the 70’s.

In 1993 — ”Submer ed SO|Is A New
Frontier in SOI Survegl gl Dr. George
Demas published in Soil Survey
Horlzons

Most early work in hesapeake Bay
Region — Maryland/Delaware.

Dr. Demas pioneered the concept of
Subaqueous Soils differentiating them

Dr. George Demas 1958-1995
http://en.wikipedia.org/wiki/George_Demas

1999 Definition of soil includes *NRCS Soil Survey Project Leader
shallow water. *Pioneer of Subaqueous Soils

*USDA Secretary’s honor for scientific research.
*SSSA Emil Truog award for outstanding contribution to soil science
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Presenter
Presentation Notes
Dr. Demas – the father of SAS in the U.S. 


Soil Definition Re-defined!

* The upper limit of soil is the boundary between
soil and air [or] shallow water...[not] too deep
(typically more than 2.5 m*) for the growth of

rooted plants.

* Arbitrary limit following Cowardin, Rl limit is set at 5
m NAVD-88

LSO U mised Simies Depamineent of & griculinre
|l ta]

Matural Resomrors Cossery adisn Service

Soil Taxonomy
A Basic System of Soil Classitication for
Making and Interpreting Soil Surveys
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Presenter
Presentation Notes
As a result of Dr. Demas work soils were re-defined in 1999 to include shallow submerged lands.


Current Definition Subagueous Soils in the U.S.

e Soils with a field observable water table 2 cm
or more above poesttive-waterpotentiat-at the
soil surface for more than 21 hours of each
day in all years. The water column is shallow
(< 2.5 m/8.2 feet). Wassists and Wassents.

e Soil must be capable of or presently
supporting rooted plants in the natural
environment and/or they must show evidence
of horizonation due to soil forming processes.

e Four soil forming processes exist: additions,
losses, transfers, and transformations are
active in subaqgueous environments.
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Presentation Notes
This is our most current definition of subaqueous soils – work is being refined as we improve our understanding of these soils. Acid sulfate conference last week showed more changes are needed (hyper and hypo sulfidic).


History of Subaqueous Soils in the U.S.

e 1990’s Demas/Rabenhorst/Balduff.

e 2001 - Bradley-Stolt thesis study in RI, others in ME, FL,
MD, MA.

e 2003 — 1%t National Workshop on SAS — Delaware
(Rehoboth Bay — Coppack/Rabenhorst).

e 2004 — Rl forms MapCoast, Dr. Mark Stolt (URI)
sabbatical.

e 2005 Glossary of Landscape Terms, other areas begin
mapping.

e 2006-2009 Proposal to amend Taxonomy & NASIS
proposals, Interpretation studies.

e 2010 Eleventh Edition Soil Taxonomy released includes
Wassents and Wassists.

e 2010 - 2" National Workshop on SAS in Rhode Island.

e 2011 Rl completes 15t official Coastal Zone Soil Survey
(2012 first freshwater soil survey).

e 2013 — Present CT, NJ SSURGO Mapping, research,
outreach, improvements...

e 2016 — 70,00 acre Barnegat Bay NJ will be published,
1,000 acres of Thimble Islands Ct.
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Presenter
Presentation Notes
Review the history – mention this is a very condensed list, a lot has happened since 1993 publication.


The debate: Is it soil or sediment?
Soil qualifying criteria:
1. Supplies nutrients to rooted plants.

2. Soll horizons formed by pedogenic
processes.

Organic and mineral (O, A and C) horizons.

Predominantly dealing with AC type soils (Entisols w/ few
Histosols).

Numerous buried A and O horizons.

Some subaqueous and submerged soils have buried
B horizons (spodic, argillic, etc.).

Chemistry — sulfides, pH, salts, reduction/oxidation.

Ss = f(C,R,0,B,F,PT,W,Ce)
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Presentation Notes
Most of our early outreach (we attended just about every coastal conference during 2000’s) was trying to convince users that this is soil and can best be mapped using the NCSS standards (soil taxonomy, National Soil Survey Handbook, Field Book, SSM, etc.).


Looks like a

Pishagqua Fluventic
Sulfiwassent Soil!
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Presenter
Presentation Notes
It’s soil! Pishagqua (algongiun for mud) is the first “Official” series classified (many tentative series but a series only becomes official once correlated into a SSURGO dataset).
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Presenter
Presentation Notes
Who is doing what? Maine – thesis study in Taunton Bay, Vermont = Missquoi Bay in Lake Champlain, Penn = Dr. Drohan freshwater study, MD/DE = original work by UMD and NRCS (Rabenhorst, Demas, King), Florida = Dr. Rex Ellis Indian Inlet, Corpus Crhisti Tx = NRCS work with NPS on South Padre, NJ = Rob work Barnegat Bay, Massachusetts = freshwater study (Veneman/Angell), RI/CT Coastal Zone Soil Survey. Focus national team being formed. 


How are Subagueous Soils Mapped?

* Need to use or develop a bathymetric map
which is used for subaqueous landform
identification.

e Can use existing NOAA charts or create detailed
bathymetry using fathometer and RTK GPS.

e Detailed bathymetry was the number 1 data
need at our user conferences.

e Bathymetric data collection and interpolation
method has been developed by MapCoast.

e Traditional imagery is also helpful.

* Develop soil-landscape model, delineate map
units, field map using standard tools.

* Collect vibracore samples in representative
areas, describe, sample, classify.

e Assemble map and NASIS entry.
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Presenter
Presentation Notes
First step is obtaining OR creating a bathymetric map to ID landforms. This process is rapidly being automated/improved with green Lidar, prior work involved collecting acoustic data and correcting for tide to normalize the data to a datum (NAVD-88).


How is subagqueous Bathymetry produced?

ZUSGS ©®

scsocy for & cAsaging o
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Presentation Notes
USGS Terrain model development. http://pubs.usgs.gov/ds/0937/pdf/ds937.pdf 
 



How are Subagueous Soils Mapped?

Part 629 — GLOSSARY OF LANDFOEM AND GEOLOGIC TERMS

lagoon bollom
ttronal es

washover fan — A fan-like depostt of sand washed over a barner sland or sput duning 3 storm and deposrted
on the landward side. Wash farrs can be small to mednem sized and completely subseral, or they can be
quarte Large and mclhude subagquecus margins extendmg 1nto adjacent lagoons of estuanes. Large fans can be
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Presentation Notes
In 2005 as a result of Dr. Stolt sabbatical numerous new landscapes and landforms were defined and added to the NSSH Glossary of Landscape Terms: http://www.nrcs.usda.gov/wps/PA_NRCSConsumption/download?cid=nrcs142p2_052234&ext=doc 
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Barnegat Bay - NJ Subagueous Bathymetry
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Presenter
Presentation Notes
Slide showing a comparison of 1934 bathy and 2015 Lidar topo-bathy – this shows that very little changes occur in these submerged lands (with exception of deltas and human impacted areas) and they are stable and the soil mapping can be done for the life of a survey (20 years).


Remote Sensing

Wide array of remote sensing tool and techniques are
available and can be employed to improve accuracy of the

mapping:

e Side-scan sonar (acoustic map) — bottom type, benthic
geologic habitat mapping.

e Sub-Bottom profiling (low frequency acoustic) — map
deep structures.

* High-resolution imagery/pictometry (NOAA protocol).

e SPI Imagery, still and video images of the bottom.

Bl

* AUV’s and other marine data.
* GPR and EMI for freshwater subaqueous soils.

* Resistivity.

e Divers.

i %- . organics

£
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Presenter
Presentation Notes
Prior to doing the soil mapping it is best to employ as much remote sensing of the survey area to help ID soil/landscape units. Wealth of existing data available, best to partner with coastal researchers to minimize replication of data. 


Subaqueous Landforms

* Lagoon Bottom: The nearly level or slightly undulating central portion of a submerged,
low-energy, depositional estuarine basin (McGinn, 1982) characterized by relatively

\Q} NRCS deep water (1.0 to >2.5 m). Compare — Bay Bottom.

* Lagoon Channel: A subaqueous, sinuous area within a lagoon that likely represents a
relict channel (paleochannel, Wells et al., 1994) that is maintained by strong currents

GLOSSARY OF TERMS FOR SUBAQUEOQUS SOILS, during tical cycles (Short, 1975).
LANDSCAPES, LANDFORMS, AND PARENT Lagoonal Deposit: Sand, silt or clay-sized sediments transported and deposited by

MATERIALS wind, currents, and storm washover in the relatively low-energy, brackish to saline,
OF ESTUARIES AND LAGOONS shallow waters of a lagoon. Compare - Estuarine Deposit, Fluviomarine Deposit,

Marine Deposit.
Subaqucous Soils Subcommitice
of the Longshore Bar [relict]: A narrow, elongate, coarse-textured ridge that once rose near
Standing Committee on NCSS Standards to, or barely above, a pluvial or glacial lake and extended generally parallel to the shore
National fﬂﬂpemtive Soil Survey Conference but was separated from it by an intervening trough or lagoon; both the bar and lagoon
Corpus Christi, Texas are now relict features. (Jackson, 1997)
2003
" *Mainland Cove: A subaqueous area adjacent to the mainland or a submerged

mainland beach that forms a minor recess or embayment within the larger basin.
Compare - Cove, Barrier Cove.
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Subagueous Landforms

Field Book
for Describing and
Sampling Soils

GEOMORPHIC DESCRIPTION SYSTEM

Werslon 4.2

- ———— . ———|

i g ol gt e .....L _.'\-ﬂﬁ-.:“l- o, JL..:.

Viersion 3.0

HATURAL RESCURCES CONSERVATION SERVICE
UsOA

National Soil Survey Center
Hatisral Resourtes Cotservalion Service
1.5, Department of Agriculbsre

Sapltamber 017

USDA

United States Department of Agriculture

16. SUBAQUEOUS FEATURES [ Discrete undernwater features (that commonly can
support rooted plants), and adjacent features, ordimarily found below permanent open
water. [ Historically, in Soid Swurvey Reports these undernwater featfures hawve been included
i the generic map writ "watfer” ], Subaqueous “Landscape™ terms are obwvioushy not
terrestrial, but are functionally eqguivalent Earth surface features.

L andscapes:

Sea (water body; also Landformm)
estuanry (also L = sound (water body; also Landformn)
guliT (water bodh o Lamndformm) e ¥} strait  (water body; also Landform)
lagoon (wate - also Landformn) LA
oOCean (water body) o

I andforms:

barrier cowe BAC mainland cowe
bay [coast] (water body; also marine lake

Land e BA%Y nearshore zone
bay b BOT reef

[ [ ] sSea (water lody; also Landscaps)

estuary (also Landscape) Wy shoal
Tflood-tidal delta FTD sound (water body; also Landscape)
Tlood-tidal delita flat FTF strait (water body; also Landscape)
flood-tidal delta slope s submerged back-barrier beach SB8B
fluwviomarine bottom FAFB subme ed mainland beach SMB
gulf (water body: also Landscape) GU submerged point bar [coastal] SFEB
inlet Ji submerged wawve-built terrace SWT
lagoon {(also Landscape) S submerged wawve-cut platforrm SWe
lagoon bottom LB tidal inlet Tr
lagoon channel LoH tidal imlet [relict] =
lake (S washowver-tan flat W ==
lakebed L washowver-fan slope WFES
longshore bar

Microfeatures:

channel (permanent water) gut {channel; water body)

Anthropogenic Features:

dredge-deposit shoal dredged channel
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Subagueous Landform Maps

Examples of Coastal and Submerged Soils
Rl Coastal Zone Soil Survey

Firthwater
Storm Surge Washover Fan Flat |, Pt
T |
1
\
1 =

Flood-tidal Delta Slope (relict) i

surfaces

Flood.tidal Deltalf

Flood-tidal DII“ F

S Storm Surge Washowver Fan Flat [
A e T
oy

e
f Fluid

sail, high
sulfides
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Barnegat Bay - NJ Subaqueous Landforms

(Each Landform below has it’s own Soil Facies)
(Soil facies are distinctive soils that form under certain soil forming factors reflecting their process or environment.)

 Estuarine Tidal Creek  Relict Flood-tidal Delta
e Lagoon Bottom Slope
. Lagoon Bottom Barrier Side ° Submerged Wave-cut

- S Vit - Platform
e Storm rge Washover-Fan :

Flat s  Submerged Mainland Beach
- Flood-tidal Delta Flat * Mainland Cove

e Shoal

Flood-tidal Delta Slope
Flood-tidal Delta Channel * Dredge Channel
Relict Flood-tidal Delta Flat * Dredge-Deposit Shoal

Helping People Understand Soils SERVICE



Subaqueous Soil Survey Field Data Collection Methods /
Tools

Helping People Understand Soils
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Subaqgueous Vibracoring
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Subaqgueous Soil Survey Vibracoring
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Presenter
Presentation Notes
Video showing vibracoring - https://youtu.be/uncZbpZygkg


O
Subagueous Soil Survey Tools / Data Collection

AAAAAAA
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Presenter
Presentation Notes
Combine 24-33 to one or two just to highlight that we collect a LOT of data in field – maybe a map of data points (GE overlay) 


Subaqueous Soil Survey Field Data Collection

Texture and Fluidity

e
S Ui Stotes Department of Agricuiture

Helping People Understand Soils

condition soil attains
moist or wetter

Use a 3-cm blodk
{press betwean thuml} and fnreﬁnger]l

p Usea palmful of =il
FLUIDITY? [5queezn= in hand]
Nonfluid : ¥ i "

. After full compreszion is exerted, some soil
Slightly Fluid | SF | flows through fingers; mast remains in the
palm.

After full pressure
Mod. Fluid MF | flows through finge
paim.
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Subaqueous Soil Survey Field Data Collection

Peroxide Reactions / Color change and Sulfide Odor (smell) / pH
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Presentation Notes
Video showing soil reaction with peroxide oxidizing the mono-sulfides - https://www.youtube.com/watch?v=ChzFQ-hhQnQ
 


Subaqueous Soil Survey Field Data Collection

se  Presence of sulfides HATER STATES
This symbol indicates the presence of sulfides in
mineral or organic horizons. Horizons with sulfides
typically have dark colors (e.g., value <4, chroma <?2),
These horizons typically form 1n soils associated with
coastal environments that are permanently saturated
or submerged (1.¢., tidal marshes or estuaries). Soil
materials which have sulfidization actively occurring
emanate hydrogen sulfide gas, which 15 detectable by 1ts drainage c
odor (Fanning and Fanning, 1989; Fanning et al., 2002). State office for specific local crits
Sulfides may also occur in upland environments that The oacurrence of invemal frea wats
have a source of sulfur. Soils m such environments are 21 ho - moisture
often of geologic origin and may not produce a hydrogen = bl
sulfide odor. Examples melude soils formed in parent ?’_Ewrp:-:i'ﬂf of the arowing season. _ e i
materials derived from coal deposits, such as lignite, or o
sotls formed 1n coastal plain deposits, such as glauconite,
that have not been oxidized because of thick layers of
overburden.

F e o
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Presenter
Presentation Notes
Additions of new soil suffixes symbols, horizons, drainage, etc. Field book version 3 includes a chapter on SAS. 


Subaqueous Soil Survey Field Data Collection
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Subaqgueous Soil Survey Field Data Collection
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Subaqueous Soil Survey Field Data Collection

Fay
| Site Number:

Fr56

(]
Mapping Unit:

E

~ =
WWHe2

H

|Descripti|:|n

J

58

L

Fine-silty, mixed, subactive, nonacid, mesic Fluvent

Date:

10/4/2012

Location Description:

Inside a cove within Toms River.

Water Column measurements:

Start Time:

11:18 A

Water Depth (ft/m):

198 cm

End Time:

1210 PM

Temp [(F/C)

7f3.0F

RS, SD. & BT

Bottom Type:

Bare mud

Waypoint:

S5AN cover:

MHone

GPS

ProxYZ<

Observation Method:

McCauly

Surface

Mid

Bottom

pH

DO {mg/)

salinity (ppt)

temp [(F/C)

UTM Easting:

4 10 291839 W

1
2
3
4
5 Surveyors:
6
[
(5]
9

UTM Morthing:

39 56 47 5661 M

0

Site Motes:

Herring Creek taxadjunct.
landform to west and steep upland slope to the north.

Organics came in at 117 cm. Owvercast weather w' a rain shower.

Flat

Horizon

Depth (cm)
Dist.

Boundary

Field
Texture
Class

fluidity
(n-wvalue)

Coarse

frags (%)

Munsell
Color
{(Matrix)

Shell frags
(%)

H:5 odor

Peroxide
Color
change

Motes

Origin

Asegl

0-5 cm clear

MUCEY SIL |moderately

fluid (1)

5% 2.5M 0%

0%

Moderate

Marine
silt

Aseg

MUCE™ SIL moderately

fluid (1)

Moderate

A couple
coarse sand
grains.

Marine
silt

Csegl

24-T2 cm

moderately
fluid (1)

Moderate

Wery fine root
fibers
throughout

Marine
silt

Cseg2

T2-117 cm

moderately
fluid (1)

Slight

Increase again
in clay content
from the

Marine
silt

20eseb

117-171 cm

2.5% 3M

Moderate

55% unrubbed
& 20% rubbed
fiber content_

Crganic,
tidal

USDA

171-200 cm

=]
United States Department of Agriculture

10%R 21
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Slight

45% unrubbed
& 15% rubbed
fiber content_

Cirganic,
fresh
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Subaqgueous Soil Survey Field Data Collerction

Vit 3.000 ™

Site

Core Sketch

Pedon ID (YYYYSTFIPSHHF) -

Date Sampled 04!

R —

Mop Uit Symbal |(WTr2 || osp sunt

Latitude Sampled (v,/n) _
Longitude : Water
Surface
Horizontal Datum |[WGESS84 aw a line through the mistake
ouch or chec eraser
rite new wvalue owver the mistske

waypomes | |

GPS Model 1]

Elevation (vavoss) | |

TidatPeriea|l lincoming |

CORE LOG

surface
2) Riser Length -
b)instdeengel 386

) Estimated Core Settlement

Final Core Length

Core

Where Core is Stored |[Cape May PMOC
settlement

Date Described

Prep for Import 1st Prep for Import 2nd
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Subaqueous Soil Survey Field Data Collection

T

Ll e B s Andera Frtar Sessen Krir Soamis g and Bt s

- - 5
Samily (R4 BAE nul\ur :.ll.b'ilrl Gemtp (70 |Fmked (2 | HaSpelvb | FLEASED £ Bl | Miaw 150
i5du r‘u: wnd

sanTms h‘:l u-n-n:phdlzmu
EadTius 114 Wrvele

T [k En paure e e

=1| FE Mkt o M ey Tesp

Eanan

S P 23

Hatiznal Plari Syrebal ———
1= B Ind An

tchatewiadl Bemm| | & 4

huﬂ_-l:'f Landlerm \VFF

Tagorwnk Cassdorian

Taxkes T 1z Pari S 30 Taz Kl

Tax Mot Suslen |5 Tax b ihes

TaxOrder  erlizils

2= TaziIT

3] Write new value over the mistake

stick| _Reaction | H,0,JH0; Chng
iness| pH Chng [ 30% conc.

9 Fibers

Unrubbed | Rubbed

ClAse

SO [ 82 IND | ¥

SL

Do not write in this space

4| 10|2Ase | c | W

Do not write in this space

|SF|SP|SS| 7.5| IND | n|

Do notwrite in

this space

Do not write in this space
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Why Map Subaqueous Soils (Who Cares?)

“Talking Points”

The 2004 U.S. Commission on Ocean Policy identified the
need for “accurate and seamless living and nonliving marine
resource data with bathymetry, and other natural features
across the shoreline, coastal zone, near shore areas, and
open ocean waters” (Recommendation 25-7)

In 2010 39% (124 million) of U.S. population live in counties
directly on shoreline.

None to little mapping currently available for shallow water
landscapes, coastal soil survey was not mapped to level of
terrestrial areas.

Mantra “Coastal Soil and Sediment Mapping Helps us Better
Manage, Protect, and Restore our Underwater Marine
Landscapes” (Ecological Site Description).

THE WHITE HOUSE COUNCIL O ENVIRONHMENTAL QUALITY
Interim Report
Of The

Interagency Ocean Policy
Task Force

September 10, 2009

L

The Task Force's recommendations and frameworks should be
cost effective and improve coordination across Federal agencies.

This memorandum covers matters involving the oceans, the Great
Lakes, the coasts of the United States, and related seabed,
, and living and non-living resources.
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Presenter
Presentation Notes
Coastal restoration projects are very costly and the success or failure of these projects hinge on having good data and maps to help in the planning stages. Figure on Eelgrass restoration in 2001 was $45,000 per acre. 


Subaqueous Soil Survey Uses (the Why?

3900 34.8 million 446 persons/mi’ 37 persons/mi’
Percent of the nation’s total Increase in .S, Coastal Shoreline Average population density of the Expected increase in U.S. Coastal
population that lived in Coastal County population from 1970 to Coastal Shoreline Counties Shoreline County population
Shoreline Counties in 2010 (less 2010 (or a 39% increase). (excluding Alaska). Density in U.S. density from 2010-2020.
than 10% of the total land area Source: U.5. Census Buresu, 2011 as a whole averages 105 Expected increase for entire U.5.
excluding Alaska). persons/mi’. is 11 persons/mi-.

Source: LS. Census Burasu, 11 Source: U.5. Census Bureau, 11} Source: Woods & Poole, 2011; NOAA,

Absolute Population
Change Betwaen

1980 - 2020
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M, Aprll 11, DERG S WEATHEE THINGS PO DO BACE WAL MARKETS  LOTTRRIEE  BREMTUM CONTENT  SURISEAS 55

Drowning marshes: Buying time

against the tide, they pour sand
in an uphill fight

COROMESEESE e : o

Beaches =2,917 ac

Rhode Island is small, but not that small _
— waScigntistss pa‘ck at beach: blast sﬁne to look -,
" 2 minute Icn

| - /

(¥
i
B
=
(=

@{:IR.Q\ F“ I‘; Video US Wosd Politics Entertsinment Health  Money#

CBSAP

Case of mysterious
Rhode Island beach blast

& Warmer” slogan tanked, many small-state

5 into the mix.

ells a quirky T-shirl on her website, Lilhop.com

Total = 3,719 acres Technical Soil
Total land = 775,676 Services!
Percent of Rl that is beach = 0.4% half of the

beach is exposed at high tide equates to 0.2%

bigger at low tide.
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Subaqgueous Soil Survey Uses (the Why?)

« ldentity and protect potential SAV habitat (shellfish, finfish, and shorebird nurseries)

* ldentify areas for creation of estuarine habitat i.e. coastal bird flyways, restocking of shellfish (aquaculture)
« Assess site potential for managing eelgrass (SAV) remediation/restoration

« Evaluate soils and groundwater sources as potential contributors to eutrophication

 Determine cause of habitat loss (physical, chemical and biological)

* Provide consistent and comprehensive baseline soils data that was previously unavailable for lagoon’s / bays
 Create a SA Vegetation prevalence map

« Evaluate and identify soil (blue) carbon storage (sequestration) capabilities

« Evaluate potential for eliminating noxious/invasive species (stinging nettle and clinging jelly).
 Characterize sediments/soil (nutrients, pH, pollutants, metal contamination)

« Evaluate barrier beach dynamics (Relict Inlets)

» Assess site potential for pier/piling, dock and mooring placement

« Manage dredge activities & acid sulfate weathering potentials (evaluate areas needing removal /
replenishment and identify source materials)
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Subaqgueous Soil Survey Uses (the Why?)

Identify Tidal Marsh protection and restoration areas
Identify potential rare species habitat
Manage the shoreline resource by identifying high erosion and depositional areas

Benthic Site ID and preservation (* when we dig a site we can often determine if shellfish were
present or not)

ID stable and dynamic estuarine environments
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Presenter
Presentation Notes
Pictures = Tices Shoal = likely a ecologically sensitive area (SAV coverage is suffering) that is used by many boaters.


Why Map Subagueous Soils (Who Cares?)

The Greenwich Bay Fish Kill — August 2003

Restoration — Seagrass, Tidal
Marsh, Beaches, Shellfish

 Eelgrass site selection model: Missing!
e Wave Exposure (currents)

e Soil Characteristics (texture, sulfides,
organic matter).

* Temperature.
e Bathymetry (critical depth).

Frosion forces owners to move beacn no

Beach Repairs After Sandy
May Cost $8 Million a Mile
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Eelgrass Restoration (SAV maps / interps.)

Site Selection Model:
 Wave exposure / tidal velocity

’ N\
A « Soil Characteristics (sulfide,

\ | .
b\ T\ texture, organic matter)

AN  Bioturbator abundance

s 1'. *i.\.

AT S e Temperature
 Bathymetry depth (nhot too
deep or shallow)
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Presenter
Presentation Notes
Declining species (2 SAV species for subaqueous), habitat cover (fish / crabs, etc.), carbon sequestration (actively storing carbon). 


NRCS Needs

Oyster Restoration Initiative in Rhode Island

The USDA Natural Resources Conservation Service — Rhode Island’s Oyster
Restoration Initiative under the Environmental Quality Incentives Program

(EQIP)

lication deadline for FY 2016 funding for the Oyster Initiative is
February 12, 2016.

USDA

e
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Helping People Understand Soils

Bivalve Aquaculture in Rhode Island

Total Farms and Acreage

206 ac
55 farms

Year
—— Number of Farms -= Acreage Under Lease

In the coastal salt ponds the area occupied by
aquaculture shall not exceed five percent (5%) of the
total open water surface area of the coastal pond below
MLW. (CRMC Red Book 300.11(E)(6)
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Research, Interpretations, Examples

* Since 1990’s numerous (~20) thesis/doctorate studies

on shallow water mapping (UMD, URI, Penn State,
NRCS sponsored).

e Long list of interpretations needed and being

developed (user conferences).

* Baseline data is needed for chem/physical properties

and classification of soils.

e Numerous areas for research.

* Applications to Technical Soil Services (equipment,

coring, bathy).

e Continued improvements to mapping and data

collection.

e Work with partners to work collaboratively so data is

collected and made in usable platforms (not
redundant).

Helping People Understand Soils

SAV Restoration

Crab Habitat

Clam Stocking

Management for Sustainable Production - Shellfish
Nutrient Reduction

Benthic Preservation Site Identification
Wildlife Management

Critical Habitats for Wading Shore Birds
Nurseries and Spawning areas

Habitat Protection for Horseshoe Crabs
Dredging Island Creation

Tidal Marsh Protection and Creation
Bathymetric Map

Navigational Channel Creation/ Maintenance
Effects of Dredging on Benthic Ecology

Off Site Disposal of Dredge Spoil

Acid-Sulfate Weathering Hazards

Dune Maintenance/Replenishment

Halinity in marshes.

Thin layer Deposition

Living Shoreline restoration projects

Blue carbon sequestration volumes / landforms
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Ninigret Pond Mean Oyster Length (cm)
October 2008

Mainland Cove
n=90

Washover Fan
n=90

Washover Fan Slope
n=390

Lagoon Bottom
n=90

Nagunt Series Massapog Series Billington Series Pishagqua Series

Major dredging planned for Harbor of Refugé

Sand would replenish nearby East Matunuck State Beac
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Map Legend

Rl Coastal Zone Soll Sur/ey
SAV Oeeurence by Sail Map Unit

Suli tablllty for Oyster Reef Restoration
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Barnegat Bay, NJ Subaqueous Soil Survey

“Blue” Carbon Sequestration Areas of Barnegat Bay
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Comparison of 1996 and 2011 RI SSURGO
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Point Data Availability
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Presenter
Presentation Notes
Earl Lockridge “All we do in soil survey is collect data.”  (1998)


CZSS (Coastal Zone Soil Survey) Initiative Focus

New NRCS Initiative working on CZSS issues / problems /
deficiencies to be improved?

1 — Spatial deficiencies / shoreline loss
2 — Outdated mapunit design

3 — Field documentation data deficiency
4 — Soll interpretation iIssues

5 — New soll series concepts for subagueous areas and
outdated subaerial series concepts
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Rhode Island’s Coastal Zone Soil Survey

e 2003 RI NRCS adopts a “Working Waters” strategic plan —
Farm Bill SS directed to coastal zone (S1 million earmark
for Eelgrass restoration).

e Gap in soil survey data identified — No subagueous soils
data for site selection model.

e 2004 RI State Conservationist direct SSS to develop a plan
to have Rl be Center of Excellence in coastal soils.

* Internal = MLRA office plan (approved by BOD).

e External = worked with URI to establish MapCoast and
begin the mapping protocol and map the coastal zone.

 MapCoast protocol developed and south coastal lagoons
mapped, user conferences held, outreach, work with
CEMCS, NASIS proposals, Glossary of landforms...

e 2011 15t SSURGO CZSS is published, 2012 first freshwater
soil survey published on WSS.

NATURAL

RESOURCES
CONSERVATION

United States Department of Agriculture Helping People Understand Soils SERVICE




NCSS folks working on SAS (from 2" National Workshop)
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Dr. Marty Rabenhorst (UMD) and Dr.
Mark Stolt (URI)
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Questions? | think I'm stuck!
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