7/28/2025 1
7/30/2025

2025 Northeast Graduate Student

o

Pedology Tour

Hosted by University of Rhode Island

SUIL MAP -
Sty AT S

St .\H‘,

O O =y -
(D D e e

IED O D e (R b

7, 1
!
y 5 |
g 1
7l
v it
b
wEST S . T > = =

1905 Soil Survey of Newport and Providence Counties



Contents

(O70] 01 (=] 01 TP PPTTR PRSP 1
Yol 01T/ [=To [o T=T 0 g T=T | (S 4
N[ (<2 ST SPPPTTRPPPIN 5
Yo 1T [ S 6
e 18 1/ = T o PP 6

I3 Y 6

I3 Y 6

D = Y T 7
Welcome to the little state of Rhode [SIand ..............ooooviiiiiiiii 8
A DTIET NISTONY ..ttt 8
T T £ 9
(SoToTo I Talo [l oT=TcT g g=Tote] ool g aT=T o To Fo Ui o] 0 ES TR 11
(000141 r= T4 1S USSR UPPRTRTUPPIN 11
10TV 1 = T o PP 11
Rhode Island Major Land Resource Areas (MLRAS) ........uiiiii it e e e e e eanees 12
MLRA 144A0 New England and Eastern New York Upland, Southern Part..............ccccuvvvviiiiiinnnnns 12
MLRA 149B0d Long Island-Cape Cod Coastal LOWIand................uuuuuiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiieeiinineneeees 13
Geology Of RNOAE ISIANG. .........ui e e e et e e e e e e e e et e e e e e e e e e eeanaaaaaes 15
Bedrock Geology of RNOAE ISIANd...........oouiiiiiii e e e eeaeeeaees 15
Selected Bedrock Geology REAAINGS: ........uuuuuuuuiiiiiiiiiiiiiiiiiiiiiii bbb nnnnene 17
Quaternary Surficial Geology of Rhode ISIand..............oooooioi i 19
Glacial Landforms and Parent MaterialS:.............uuuuiiiiiiiiiiieiciis e e e e e e e 21
6= g o | 0] 1 /4 1S 3SR PPPPPPPPP 21
ParENt IMALETIAIS: .....oeiiiiiieiiiiii ettt ettt et et e e ettt et e e et e e e e et e e e e aaeaees 23
Selected Quaternary Geology REAGINGS ......coeeiiiiiiiiiiii et e e e e e e e e e eeanees 25
New England Hydric Soil Indicator Cheat Sheet.............uuiiiiii e 26
D Y 31
L@ Y= = 31
Stop 0. SK Land Trust BUIlAING .......coooiiiieeeeeeeeee e 32
StOp 1. MAtUNUCK BEACK ......ee e e e e e et e e e e e e e aaraaaas 32
SHOP LD 36
D=2 ox 1] 0 1T o PP P PP PP PP PPPPPPPPPPN 36
SO 2 e 38
Stop 3. Wood road at PeCckam Farm ..........ooooiiiiiiii e e e e e e e 40
Peckham Bridgehampton Pit.............oii it 41
Peckham Merrimac SPOIC Pil...........iiiiiiiiiiiiiie e e e e e e e e e e e e e naraaas 45
PecKkham DEPrESSION Pil.......ccciiiiiiiiiii et e e e et e e e e e e e e e e e st s e e e e e e eesaaaanaas 47
I o o 49
1 (0] 0 PP PPPRTRSPPIN 50
Peckham Farm HISTOIY ........oooiiiiiiiii e 51

SO FAMMING N R L. 51
Pattern ground and iC& WEAQE CASES:.........ccuuiiiiiiiiiii i 53

Use of ground penetrating radar in SOil MapPiNg: . ....oeiiiiiiiiiiiiiiie e 55
AQUASOI PropoSal DISCUSSION: .....cceeeeeeeeeeeeee e 56

o Tod (g T T A (=TT o] I S 58
Peckham WEell Drain@d Pil..........couuiiiiiiie et e e e et a s e e e e e e e e e aa e e e e e e eeseeannnes 60
Peckham Moderately Well Drained Pil ...........oooviiiiiiiiiiiiiiiieeeeeeeeee e 62
Peckham Poorly DraiN@d Pit..........c.cciiiiiii it e e e e et e e e e et e e e eat e e e e et e e e aaan s 62



PECKNAM VPD TTAYS ..ttt e ee et eeeee ettt e ettt e e e e e e et ettt e e e e e e e e eeetta e e e eeaeeeeeetnnn e e eeeeeeeennennnnnss 65

DAY 2. iiiiiiiiiie ettt e e et et ——————————t———————t—————————————————t——————————t—tttttttttatttttttatt—————tt———ataaaans 68
L@ A= = ST 68
S (] o PRSP 69

EASE FAIM HISTOIY ..o 69
East Farm RaiNDOW SEriES Cat@Na ........coeviiiiiiiiiii et e e e et e s s e e e e e e eeeeeannnns 69
1L o1 SUSPPPRPP 69
RAINDOW NOITN oo 71
RAINDOW BAST....ciiiiiiiiiiiiiiiiii e 72
RAINDOW BEES ... 74
RAINDOW WEST ...ttt a s 76
S (0] o PRSP 78
Great SWAMP HISTOIY ... e 78
1 ST 115 (0] YRR 78
Great SWaMP OrtSIEIN Pit.......ee e e e e e et e e e e e e e e aea e e eaeeeeannes 79
Great SWampP MEITIMAC Pit ......e e e et e e e e e e e e e ee it eeaeeeeanees 81
Yo | I I 0] 01T = LU0 =SSP 81
Understanding soil colors of Northeast AQUOAS ...........ooouuiiiiiiiiii e e 89
IRIS devices to document reducing SOil CONAILIONS ...........uuuiiiiiiiiiieece e 91
1 o 94
R 0] o JC J PSSP TTPPT 95
JECOPPEL ESTALE HISTOMY: ... ..ttt 95
JECOPPEL HINCKIEY CUL ... 96
JECOPPEL DISCNAIGE Pil..... ..ttt nn e 97
deCoppet Gravel Pit AMTESON ...... ... i 98
0] o 1< 78 T 100
53 10) 12 SRR 101
Climate SMart FOreStrY (ASCC) ...ttt beebassnennnnnnes 101
JECOPPEL CANTON Pl ...ttt 103
) (o] o 1 ¢ TSRS 106
Alton JONES CamPUS HiSEOIY: ...oiiiiiiiiiiiceee e 106
AILON JONES ESKET ... 107
AltoN JONES FIOOAPIAIN ....cooiiiiiiiiii 109
Alton Jones BridgenampPlon ..........oooiiiiiiiiiii 113
Y (o] I [0 LTS == DT (o PP 113
AltoN JONES WOOADIIAGE ....ccoiiiiiiiiieeeeeeee e 114
Moving SMR to family [@VEL: .........ooiiiiiii 114
AlLON JONES AIRGUOT ... 115
Yo o3 - U 116

D2 1 T PP PPPUPPPPPRTTPN 117
L@ A= V= SR 117
1) (] o PP 118

PettaqUaMSCULL RIVET: ....oiiiiiiiiiiieieeeee ettt 118
GreenNOUSE GaS MONITOIING: ....uuuuuiieiitiiiiieiebaae bbb sssssebsseessneeeee 119
THIN Layer PlaCemMENT: ... 124
B S ST =T o o USRI 124
L ST 0= = = 126
NALIVE VEQ SITE PEUON: ..ciiiiiiiiiiiieeeee et 128

2



SUDAQUEOUS SOIIS ... e 129

Carbon Stocks, Sequestration, and ACCretion RAteS: .........cooviiiiiiiiiiieeeeeeee e 131

R 0] 1 J PP PPPTT 137

Eolian Sand Cap Of JAMESIOWN.........coiviiiiiiiiiiiieeceeee ettt 137

T =T = g TN U 138

LT o [T o= T = 1 o o 141

LTSS SRR 141

2 T B o | SRR PP PPPPPPPPPP 141

Supplemental Soil TaxonNomMy MAaLEIIAIS ........cccooiii s 142

SP0odos0ls and SOIl TAXONOMY ......coiiiieieeeee e 142

Definitions of Spodic Materials, Spodic Horizons and criteria for Spodosols..............cccovvvvvvnnnnn. 143

Fundamental Changes in SOil TaXONOMY ......ccoiiiiiiiiiiie e e e et eeaeeeeanes 146

Artesol SOil Order PropOSal..........uuuuiiiiii e e e e e e e e e 147

Aquasol Classification Proposal ADDreviated ................uuuueeieiiiiiiiiiiiiiiiiiiiii e 150

Aquasols: Key to Suborders for Rhode ISIand ... 153

Proposal to change hierarchical placement of soil moisture regime to the family level ................... 155
Abbreviated Proposed key to the classification of Inceptisols where soil moisture and temperature

regimes are recorded in the family category of Soil TaXONOMY ......ccooeeeeieiiiieeeieeeee e 157

KEY TO SUBORDERS ..ottt ettt ettt ettt ettt e et e et e e et e e e e e et e e e e e et e e e e aeeaeeees 157

Key to Aquept Great Groups in Rhode ISIand .............ooovviiiiiiiiiiiiiiiiie 157

Key to LithiaQUept SUDGIOUPS ......ooviiiiiiiiiieieeieeeeeeeee e 158

[0 4 F= (o [ U T=T o £ PRSP PTTTTTT 158

Key t0 EpIaqUEPt SUDGIOUPS ......cciiiiiiiiiiieieeee ettt 158

Key 10 SUIFEPT GrEAL GIOUPS ....eeiiiiiiiiiiiiiiiiiiit ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et e et e e et et e e e e e e eeeeeees 159

Key to HaploSUIfEPt SUDGIOUPS .....uvuuiii ettt e e ettt s e e e e e e e eeeraaaan s 159

Key t0 HUMEPE GrEAL GIOUPS ... .. e eeeeieeeiiiis e e e e e ettt e e e et e e ee s e e e e e e e eea b e e e e e e seennnnnn s e e e eeeennnes 160

Key to LithinUmept SUDGIOUPS. .......uueiii et e e e et e e e e e e e e e araaa s 160

Key to EUtrNUMEPT SUDGIOUPS .....oviiii et e e e e e et e e e e e e e e e eraaaa s 160

Key to DyStriNUMEPt SUDGIOUPS ....vveei et e e e e e e e e e 160

N A (o T T (=T o] AT == VA ] 0 U] o L P 161

Key t0 AQUIEULTEPE SUDGIOUPS.....ovviiiii i e e e e e et e e e e e e e e ettt e e e e e e e e eeerannaaes 161

Key to Lithieutrept SUDGIOUPS ......ovviiiiii et e e e e e e e 161

Key t0 HUMIEULIEPT SUDGIOUPS. ...outitiii e e s e et e e e e e e e et s e e e e e e e e e et e e e e e e e e eeeraannaes 162

Key t0 HaplOoQULIEPt SUDGIOUPS. ....uuuui et e et e e e e e e et e e e e e e e e ettt e e e e e e e e eenraaaanes 162

Key 10 DYSIrEePt Greal GIOUDS .. ..iieiieiiieeiiee e et e e e et e e e e e e e e e e et e e et s e e aa e e eaa e e enneeeaneeeaneeanneeenns 162

Key t0 AQUIAYSIrEPt SUDGIOUDS ...evvveiiiie e ettt e ettt e e e e e e et s e e e e e eaataaaaseeeeeeeeeneennnnss 163

11T YRS (=] o] £ PP 163

[ = PP 163

Key to HaplodyStrept SUDGIOUPS ...... e e e e e e 163

] (=] €= o SRR 164



Acknowledgements

Thank you all forcominguptoourt i ny st ate thatodos often | ef
piles of dirt. This tour would not be possible without help from many people, and we are
grateful for their help. Specifically, we would like to thank Jim Turenne, Jacob Isleib, and
Braden Fleming for their help and support in
soil program. We would also |Iike to thané& Mar
Marty Rabenhorst put it. The University of Rhode Island and New England pedology is

indebted to Mar kdés gui di Rlgndhia leadlerstipof $SSSNEhi s c a
through the years.



Notes

Many references, Tiny URLS, and QR codes are weaved in this guidebook; if you would
like digital or hard copies of anything let Joe know (email or text). Looking for a place to eat
and drink? Ask! We also have a list below. Driving around we will pass gas stations and coffee
shops if you need a snack or drink. We will likely have water coolers available during the tour,
but no promises.

We have ticks, deer flys, and mosquitoes to spare, and they carry some nasty bugs.
Ticks in particular can be an issue, and itds
a reason to go vegetarian, the Lone Star tick-transmitted Alpha-gal syndrome may cause you
many issues including but not limited to a severe allergy to red meat. Lone Star ticks also
move very quickly but are mainly only found on Conanicutl s| andé f or now. Of
have a standard assortment of tick-borne diseases including Lyme disease and Rocky
Mountain Spotted Fever, and mosquito borne illnesses such as EEE (Eastern Equine
Encephalitis) and West Nile Virus. We have tried to pull and or spray for poison ivy where we
see it, but make sure youdre not accidentally
ot herwise youdl l be making friends with Tecnu

None of the above is any new information or outside the normal, but it does bear
repeating. Thank you everyone for coming up t
enjoy our pits and our state.



Schedule

We will try our best to keep this schedule, but it is
certainly approximate, and we may need to alter it.

Tour Map:

https://tinyurl.com/d4vn2pvm

Day 1. =
Tuesday, July 29. National Chicken Wing Day: Figure 1: QR code for tour map

Stop 0: 7:30 - 7:55 Meet at SK Land trust building for introductions and to condense.
Bathrooms and water bottle filling available after 9:00.

Stop 1: 8:00 - 9:00. South Kingstown Beach HTM cut. Bathrooms available.
Stop 1.5: Drive through Charlestown Moraine.
Stop 2: 9:4571 10:15. Kingston Kettle Hole

Stop 3: 10:30 1 1:00. Wood road Peckham Pits. Kettle Ortstein, Spodic Merrimac, Unplowed
Bridgehampton.

Lunch : 1:00- 2:00. On campus, meet at URI botanical gardens, 41.488965, -71.525176. Park
in URI Fine Arts Lot. If looking for a local joint we suggest Caliente, International Pocket,
Simply Thai, or Krazy Fusion Café. Bathrooms and water bottle filling availabl e in multiple
campus buildings. Microwave available.

Stop 4: 2:15 71 5:30. Peckham Artesol, Merrimac, Sudbury, Walpole, Histosol. Bathrooms
available 5 minute drive away.

Day 2.
Wednesday, July 30. National Cheesecake Day:

Stop 1: 7:30 1 9:30. East Farm. Rainbow North, Rainbow West, Rainbow Bees, Rainbow East.
Bathroom available.

Stop 2: 9:50 71 11:20. Great Swamp. Merrimac, Ortstein.

Lunch: In vans on the way to deCoppet or Alton Jones. Bathrooms available (gas stations,
coffee shops).

Stop 3:11:45 71 1:15. deCoppet gravel pit. Hinckley, Discharge Pit, Artesol.


https://tinyurl.com/d4vn2pvm

Stop 3.5: Drive along eastern edge of kame terrace to the next location.
Stop 4: 1:30 1 2:30. deCoppet Canton. Forestry study
Lunch and or b athroom break if needed: Truck stop off 1-95 on the way to Alton Jones.

Stop 6: 2:50 1 5:00. Alton Jones. Esker, Floodplain, Kame Terrace Bridgehampton, Paxton,
Woodbridge, Spodosol.

Social. 5:00. Environmental Education Center, Alton Jones Campus. Will have pizza, oysters,
and. Bathrooms available off site @ truck stop ~ 6 mins away . Plenty of woods otherwise.

Day 3.

Thursday, July 31. National Raspberry Cake Day:

Stop 1: 8:00 7 9:30. Narrow River TLP Site. TLP Profile, Natural Marsh Profile.
Bathroom if needed: Dunkin, gas stations on way to Pumphouse Marsh.

Stop 2: 10:00 7 1:00. Pumphouse Marsh. Natural Marsh, GHG Measurements, Subaqueous
Cores, Carbon Accounting, Organic Matter Accretion.

Lunch: 1:157 2:15. Fort Weatherill State Park. Bathrooms available . Grab lunch at a local
joint on the drive there or pack a lunch. Swimming spot, porphyritic granite outcrop, old fort.
Take a wander!

Stop 3: 2:30 1 3:30. Parker Farm.
Stop 4: 3:30 1 5:00. Godena Farm.

Optional stop 5: Narragansett Café in Jamestown has live music and fresh oysters.



Welcome to the little state of Rhode Island
A brief history

Hi storically known as fnState of Rhode I sl a
currently known as Rhode Island (AKA Rhody or the Ocean State) has been continuously
inhabited by Native Americans for at least 2,000 years and was first inhabited by European
colonists approximately 400 years ago when Roger Williams, a religious refugee from
Massachusetts, purchased land (which would become Providence) for a colony with a purely
Asecul aro government in 1636. Originmnmbhs y, AR
Aqui dneck I sl and which earned the moni ker ARNA
potential reason is Giovanni da Verrazzano noted the Island was reminiscent of the Greek
island of Rhodes while the other reason is Dutch explorer Adrian Block may have named it

"Roodt Eyl andt" which means "red island". Me
Plantati ons o is from the | and around Providence a
AProvidence Pl antationso; however, European ¢
Phillips War which began with the Great Swamp
Plant ati onso included the mainland of modern da

favor of removing AProvidence Plantationso fr
ARhode | sl ando.

Given the long history of land use and management, our landscape today is anything
but natural. Nearly all of our state has been managed, developed, or farmed by either modern
people, European colonists, or one of the five Native American tribes which have called this
land home. No matter how stony or bouldery a landscape was, if the colonists could run a plow
through it, you can be sure they did. There is evidence of this continuous habitation
everywhere you turn from our historic stone walls denoting historic property borders, to prolific
Ap horizons indicating plowing or pasturing, and even including Native American stone works
which often include quartz as it was believed to hold the spiritual world. In modern times,
Rhode Island, with a land area of ~1,000 square miles, is home to over 1.1 million people and
is the second most densely populated state. Despite our dense population, forests now cover
about 58% of Rhode Island. Although much of our landscape has historically been farmed,
farm abandonrmentbe gan i n the mid to | ate 18006s and p
forest cover has declined slightly since then, Rhode Island forests still contribute over $1 billion
to the local economy through products and recreation.

Our forests and farms have to grow in something, and the importance of our soil was
recognized early in soil survey history with Rhode Island being one of the first states to
complete a soil survey in 1905. Of course, this was fairly broad, and thus a more detailed soil
survey was completed i n 1943 wstateheridl imageryipeolegt o f
from 1939. These surveys, like most other at the time, were agriculturally oriented. As such,
with the advent of Soil Taxonomy and recogniton of s oi | surveyb6s wortt
field work for the stateds next soil survey w
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survey was significant in that it contained the first mapped tidal wetland and coastal map unit,
the Matunuck-Udipsamments-Beaches unit (Very broad!!).

We are known as the Ocean State for a reason - every Rhode Islander lives within ~30
minutes of the Atlantic Ocean or Narragansett Bay. As such, both modern and native peoples
have used and managed our seascape as well as our landscape. There is a rich fishing history
in Rhode Island, and all of New England. In total, Rhode Island lands over $100 million worth
of fish and shellfish per year and the marine economy is worth over $3.3 billion. Thus, research
into our subaqueous and tidal marsh soils has been a focus of URI and the RI/CT/MA NRCS
for the last 25 years.

While mapped through a soil survey lens in the past few decades, tidal marshes of
southern New England have been recognized for their unique ecology since the mid-1 950 6 s
and utilized for salt marsh hay long before that. Many of our marshes have remnants of
drainage altering systems from haying, and ditches dug by the Civilian Conservation Corps
under FDRO6s New Deal. I n modern times, stakeh
our tidal marshes through digging runnels and thin layer placement (TLP), which we will
discuss on the tour.

Fun facts

Selected from www.50states.com

1. Rhode Island was the last of the original thirteen colonies to become a state.

2. Rhode Island never ratified the 18th Amendment prohibition.

3. Judge Darius Baker imposed the first jail sentence for speeding in an automobile on
August 28, 1904 in Newport.

4. St. Mary's, Rhode Island's oldest Roman Catholic parish was founded in 1828. The
church is best known as the site of the wedding of Jacqueline Bouvier to John
Fitzgerald Kennedy in 1953.

5. Rhode Island has no county government. It is divided into 39 municipalities each having
its own form of local government.

6. George M. Cohan was born in Providence in 1878. He wrote, "I'm a Yankee Doodle
Dandy,” "You're a Grand Old Flag," and a wide variety of other musical entertainment.

7. At the Point Judith corrosion test site material samples sit exposed for years and are
analyzed to determine the toll taken by ocean air and the sun.

8. Rhode Islanders were the first to take military action against England by sinking one of
her ships in the Narragansett Bay located between Newport and Providence. The
English ship was called "The Gaspee". J oe 6s Not e: L o glatethabhasac ar s
burning ship on them i Rhode Islanders are quite proud of this action and celebrate it
every year on Gaspee Day.

9. Roger Williams, founder of Rhode Island, established the first practical working model of
Democracy after he was banished from Plymouth, Massachusetts because of his
"extreme views" concerning freedom of speech and religion.


http://www.50states.com/

10.Thomas Jefferson and John Adams publicly acknowledged Roger Williams, as the
originator of the concepts and principles reflected in The First Amendment. Among
those principles were freedom of religion, freedom of speech, and freedom of public
assembly.

11.The era known as The Industrial Revolution started in Rhode Island with the
development and construction in 1790 of Samuel Slater's water-powered cotton mill in
Pawtucket.

12.The first British troops sent from England to squash the revolution landed in Newport.

13.The White Horse Tavern was built in 1673 and is the oldest operating tavern in the
United States.J oeds Note: Expensive and not actual

14.Rhode Island Red Monument in Adamsville pays homage to the world-famous poultry
breed.

15.Since 1785 Bristol has the longest running, unbroken series of 4th of July Independence
Day observances in the country.

16.The first Afro-American regiment to fight for America made a gallant stand against the
British in the Battle of Rhode Island.

17.Jerimoth Hill is the state's highest point at 812 feet above sea level (2™ highest is the
Johnston Central Landfill).

10



Food and beer recommendations:

Narragansett Brewery in Providence.  Good bar food and can eat at other good food spots in
Prov. Classic Narragansett Lager cans available everywhere, good with lime and salt. Other
brews are a little harder to find in cans.

Long Live Beerworks in Providence.  Good beer, near food spots. Unlikely to find cans.

Proclamation Brewing in Warwick. = Maybe has a food truck. Most package stores with
decent craft beer selection will have cans available.

Apponaug Brewing in Warwick.  Good food, near the Warwick mall for other food options too.
Unlikely to find cans in local stores.

Whalers Brewing in Wakefield. Typically has a food truck. Consistently voted best APA in
U.S. Cans available everywhere.

Tilted Barn Brewing in Exeter.  Usually has a food truck, owned and operated by former URI
Soil Lab grad student, Matt Richardson.

Mews Tavern in Wakefield. Good food and beer. Possibly busy and crowded.

Olneyville New York System in Providence and Cranston. Classic Rl food joint, get the NYS
Weiner! No beer

Al 1l i edbs Donut s i nOpHoearly, eliddousrdgnats. Sowth County classic!

Bel mont Mar ket Daves Mar ket lptablyowned sipermdrk@ts Fr e
with good prepared food o pGroceoysteres domatsal begerinfRé s

Cafe 1tri and Mar cOmassic ttaliad estaurants ONeed mesetrvations. Cafe ltri
is more upscale, Marchetti s has huge portion

Contacts:
Joe Manetta - 609-221-1787 - joemanetta@uri.edu

Jim Turrene - 401-490-1214 - jim.turenne@usda.gov, jimturenne@gmail.com

Mark Stolt 7 401-218-2217 7 mstolt@uri.edu

Tour Map:

11
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Rhode Island Major Land Resource Areas (MLRAS)

The dominant MLRA in Rhode Island is 144Ad New England and Eastern New York Upland,
Southern Part, which encompasses most of the state. This MLRA is in Land Resource Region
R& Northeastern Forage and Forest Region. Recently, changes to the USDA Agriculture
Handbook 296 redefined Block Island and areas of Rhode Island on the south shore as MLRA
149B0d Long Island-Cape Cod Coastal Lowland. This MLRA is in Land Resource Region Sd
Northern Atlantic Slope Diversified Farming Region.

MLRA 144A0 New England and Eastern New York Upland, Southern
Part

MLRA 144A has a mesic temperature regime and a udic, aquic, or peraquic moisture regime.
The MLRA has four distinct seasons. Elevation dominantly ranges from sea level to about
2,000 feet, but subaqueous soils may be as much as 16 feet below sea level. The mean
annual precipitation ranges from 45 to 54 inches, which exceeds potential evapotranspiration
in most years. The mean annual air temperature is 44 to 54 degrees F. Freeze-free days
range from 145 to 240 annually.

This area has been glaciated and consists of hills, drumlins, and ridges dissected by valleys. It
has a thin to thick mantle of till and some glaciofluvial and glaciolacustrine deposits on
terraces, kames, outwash plains, and depressions. The MLRA also includes areas of
glaciomarine deposits along the coast north of Boston, Massachusetts. It is underlain by
igneous, metamorphic, and sedimentary rock that is composed of various minerals ranging
from carbonates to quartz and dates to the Paleozoic Era. Rhode Island dominantly is
underlain by granitic rock, but an area of Pennsylvanian age sedimentary rock is in the
Narragansett Basin and scattered areas of metamorphic rock are throughout the State.

The soils of MLRA 144A are dominantly Inceptisols and some Entisols, Histosols, Alfisols,
Spodosols, and Mollisols. Most of the soils have mixed mineralogy. The parent material
consists of dense subglacial lodgment till; friable melt-out till; variable flow till; glaciofluvial
deposits; ice contact deposits; organic material; glaciolacustrine, glaciomarine, eolian, alluvial,
and coastal/marine deposits; and human-transported material. The texture of the soils ranges
from sand to clay, depending on the parent material. The most common great group is
Dystrudepts. Eutrudepts are found in areas of carbonate-based parent material, and
Sulfiwassents and Psammowassents are on subaqueous landforms. The depth to bedrock
varies irregularly across the landscape, ranging to more than 100 feet below the surface in
areas of thick till deposits. Rock outcrop is common in many areas of thin melt-out till.
Subaqueous soils are in shallow water areas along the coast and in inland freshwater areas.

The soils commonly have a very low clay content, low pH, and sandy underlying material that
may be capped by a silty or loamy eolian mantle of varying thicknesses. Soils on drumlins
commonly have a densic contact at the interface with underlying lodgment till that restricts
roots and water. Eolian deposits blanketed the landscape similar to drifting snow. The

12



thickness of the deposits depends on the proximity to the source and the landscape position.
These deposits provide a more favorable water-holding capacity and higher cation-exchange
capacity for plant growth as compared to the sterile, impoverished, coarse-textured underlying
material. Most of the soils have been cleared and used for agriculture in the past, but they
now have reverted to forestland or have been converted to urban land. A relict Ap horizon is
common.

MLRA 149Bd Long Island-Cape Cod Coastal Lowland

MLRA 149B is in the low-lying coastal areas that consist dominantly of Wisconsin age terminal
moraines and associated outwash plains, coastal dunes, salt marshes, and subaqueous areas.

In Rhode Island the MLRA includes areas of the Charlestown Moraine and associated

outwash plain and coastal barrier deposits and Block Island in southern Rhode Island. The
Charlestown Moraine runs west to east from Watch Hill to South Kingston, Rhode Island, and it

is similar in age to the Harbor Hill Moraine on the north fork of Long Island. Block Island is

about 15 miles offshore. It is part of the Ronkonkoma Moraine complex on the south fork of

Long I sland and is similar in age to the mora
Cape Cod. Areas of southeast Massachusetts also are included.

Elevation dominantly ranges from sea level to about 400 feet at the highest point on the
moraines, but subaqueous soils may be as much as 16 feet below sea level. The moraines
and dunes have complex slopes, and the outwash plains and salt marshes have simple
slopes. The climate is moderated by marine influences. The mean annual air temperature is 49
to 54 degrees F, and the mean annual precipitation is 41 to 48 inches. Freeze-free days range
from 195 to 240.

Terminal moraines are dominant on the landscape, and extensive nearly level outwash plains
are down valley of the moraines in many areas. Bedrock commonly is at a great depth below
the surface. Closed depressions and kettle ponds, common in parts of the MLRA, are a result
of large remnants of glacial ice. Generally, the parent material has low base saturation and low
pH and is sandy. Coastal dunes, barrier beaches, tidal marshes, and associated subaqueous
landforms are extensive.

The soils on the moraines vary greatly within short distances because of the complexity of

ice disintegration, meltwater, and eolian influences during the backwasting of the ice sheet.
Entisols and Inceptisols are common in the MLRA. Histosols are in areas of salt marsh and
freshwater wetland. Spodosols and spodic intergrades are also mapped in the MLRA, though
there are no Spodosols mapped in Rhode Island. Quartzipsamments, Dystrudepts, and
Sulfihemists are the most common great groups. Haplosaprists are in areas of freshwater
wetland, and Sulfiwassents and Psammowassents are on subaqueous landforms.

Outwash plains are south of the moraines in many areas; they are a product of ice sheet
meltwater transporting and depositing glacial debris into stratified layers of sand and gravel.
The patrticle size in individual horizons is directly proportionate to the velocity of the meltwater.
Finer textured eolian deposits overly the coarse textured glaciofluvial deposits in many areas.
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This results in strongly contrasting particle-size classes in the control section of many soils,
commonly coarse-loamy or coarse-silty over sandy or sandy-skeletal. The eolian mantle is not
exclusive to areas of outwash or MLRA 149B; it is common in many till soils in MLRAs 144A
and 145.

Kettle depressions, or kettle lakes, are common in areas of ice sheet disintegration. They
formed in areas where glacial drift was deposited around large blocks of glacial ice and the ice
subsequently melted, leaving a closed depression in the landscape. Kettle depressions range
from lakes to vernal pools to dry basins depending on the depth to the water table.
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Geology of Rhode Island

Bedrock Geology of
Rhode Island

Although we are the smallest state,
the bedrock geology of Rhode
Island is surprisingly diverse with
bedrock age ranging from Late
Proterozoic igneous intrusions to
Permian sedimentary rocks (Figure
1; Skehan, 2008). This comes from
a long tectonic history between
supercontinents and an ancient
volcano arc known as Avalonia,
also known as the Avalon Terrane.
In present day, Avalonia is split
between what is now
Newfoundland, Nova Scotia, and
England, but ~650 MYA it collided
with the supercontinent of
Gondwana and many of our oldest
metamorphic rocks began to form.
This bedrock is known as the
Blackstone Series and is primarily
metasedimentary and metavolcanic
rocks including quartzite, schist,
marble, and greenstone. The
Blackstone Series occupies what is
presently known as the Blackstone
River Valley National Heritage
Corridor which follows the
Blackstone River along 25 cities
and towns which were central to the
early American Industrial
Revolution. Although there is

Hlocee Epoch

; Sea rises to near modern levels by 3,000 years ago
| Pleistocene Epoch

Glacial Lake Hitchcock exists from 15,000 to 11,000
years ago

Wisconsinan ice sheet deposits terminal moraine
about 22,000 years ago then begins receding
Wisconsinan ice sheet develops about 80,000 years
ago and reaches Conn. and R.l. by 25,000 years ago

Quaternary

Marine sediments deposited during Sangamon
interglacial stage

lllinoian ice sheet deposited till 140,000 years ago

Tertiary Tertiary rocks not exposed in southern New England

Blocks of Cretaceous Raritan Formation enclosed by
Pleistocene-age till on Block Island

Pangea splits apart and Atlantic Ocean opens about
200 million years ago. Rift basins open along the
margin of the North American continent, including
Hartford Basin

Cretaceous

Jurassic

Triassic

Alleghanian mountain building event, between 300
and 250 million years ago, finalizes assembly of the
Pangean supercontinent; Narragansett Pier Granite
intrudes 275 million years ago.

Narragansett, North Scituate, and Woonsocket Basins
fill with sediment

Permian

Pennsylvanian
Mississippian

Rifting begins in Avalon Terrane, producing the 380-
to 370-million-year-old Scituate Batholith

Acadian mountain building event occurs 420 to 375
million years ago when Avalon microcontinent collides
with Laurentia, sandwiching the Putnam-Nashoba,
Merrimack, Central Maine, and Bronson Hill Terranes
in between

Devonian

Silurian Sediments deposited in lapetus Ocean

Taconic mountain building event occurs 485 to 440

million years ago as the Collinsville or Bronson Hill
volcanic arc collides with Laurentia

Island arcs form in lapetus Ocean

Ordovician

Sediments that will become the Cheshire Quartzite
and Stockbridge Marble are deposited on Laurentian
continental shelf

Trilobite-bearing Jamestown Formation deposited on
margin of Avalon microcontinent

Cambrian

Avalon volcanic chain forms on margin of Gondwana
about 600 million years ago; magma forms Esmond
Igneous Suite, southeastern R.l. granites, and
Sterling Plutonic Suite

Sediments of the Blackstone, Harmony, and Newport
Groups and the Plainfield Quartzite deposited on
continental shelf and shore of Gondwana

Rodinia breaks up 750 million years ago, giving rise to
Gondwana and Laurentia

Late
Proterozoic

Grenvillian mountain building event forms Grenvillian
gneisses about 1.2 to 1.1 billion years ago during
assembly of the supercontinent Rodinia

Middle
Proterozoic

Early
Proterozoic

Archean Eon

Earth forms 4.5 billion years ago

mya=millions of years ago

General timeline of bedrock geology of Rhode Island... and
Connecticut because our state is too small to have its own

relatively little of this formation within our state, it does contain a small intrusion of what is
called Cumberlandite T the state rock of Rhode Island. Cumberlandite is an incredibly dense
porphyritic ultramafic igneous rock which contains high quantities of magnetite, ilmenite,
olivine, and distinct clasts of plagioclase. Although there are only a few unimpressive acres of
this rock exposed on the surface, it is very unique to Rhode Island; in fact, these few acres are

the only exposure

of this rock kn ocawersisterd myiht
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that Cumberlandite was mined for use in Revolutionary era cannons and cannonballs, however
this is likely a myth as the high amount of titanium in the rock makes the resulting iron quite
brittle. This is not to say the rock is completely useless though as it has been used to help
understand the extent and path of a specific boulder train within the Narragansett Bay
Buzzards Bay ice lobe (Figure).

In the inland central and southern part of the state, massive Paleozoic plutonic batholiths
including the Scituate Igneous suite, the Sterling Igneous suite, and Esmond Igneous suite
underlie the majority of the state. The Scituate Igneous suite composes the majority of the
Hope Valley subterrane. The Scituate Igneous Suite is further broken down into 2 granites with
minor differences between the two with both being formed ~370 MYA. The granitic batholith
underlies the central part of the state and is composed of a rather pretty granite that ranges
from gray to pink and with and a fine to coarse grain containing plagioclase, quartz, biotite,
hornblende, and some secondary muscovite. There are also minor inclusions of diorite and
gabbro. Within the Sterling Igneous Suite is an alaskite gneiss with similar morphology and
mineralogy to the granite in the Scituate Suite but with a greater ratio of plagioclase and
orthoclase and with less biotite and muscovite. Finally, the Esmond Igneous suite is composed
of a much older augen granite gneiss that is believed to have been formed as long as 1,000
MYA. This rock has a similar mineralogy to the Scituate Igneous Suite granite but has some
chlorite. The extensive exposure of durable granite and gneiss in the western and central part
of our state gives rise to our rather hilly terrain. Here in the western and central parts of the
state we see a greater quantity of bedrock
compared to the mountains of Massachusetts and New Hampshire. Due to the relatively small
size of our cliffs but large array of boulders across

the state, the local climbing scene is dominated by

boul dering and began with tha ARhandwv 1 nadi
Read more about them here. R —-!.._Mgﬁﬁ;..\...\_.FL"N;’“’“M"O outerop
https://tinyurl.com/53s7rhvj 3 'I

2l
Underneath our southern shoreline lies another 8!
plutonic suite of rocks within the Avalon Terrane i t@
deemed the Narragansett Pier Suite granite which : %
is a younger (formed ~270 MYA) medium-grained i u
granite primarily composed of microcline, ! : g
orthoclase, quartz, and relatively little biotite, ,' ‘ i A
chlorite, and magnetite. This specific pluton was ljjf’r
formed during a deformation of the Narragansett :
basin and underlies the Charlestown Moraine rz/%% g}ﬁ;g;:’f'
which will be discussed later. Fishers Island A
Although the majority of the land in our state is /,/’:,: “““““““ e
underlain by durable igneous and metamorphic ;Jﬁo;g o }‘ i

rocks, an extensive portion of the eastern half of
Rhode Island is underlain by the Narragansett Bay Cumberlandite boulder train.
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Group. This group consists of the remnants of late Paleozoic rift resulting from the collision of

the Avalon Terrane and the North American Plate. The Narragansett Basin was a sedimentary

basin which included alluvial fans, deltas, and coal swamps (the source of Rhode Island coal).
Rhode I sl and coal is a particularly difficult
final great conflagration Rhode | sland coal w
Today, the primary rocks found within are a part of the Narragansett is the Rhode Island

Formation which primarily consists of carboniferous shales, conglomerate, anthracite, meta-
sandstone, schist, and graphite. As one would expect of carboniferous sedimentary and meta-
sedimentary rocks, the bedrock in the Rhode Island Formation is quite dark and leads to dark

till materials being found on Conicut and Aquidneck Islands. This can cause issues when
determining hydric soil indicators as the Bw horizons may have colors as dark as 2/1 (Newport
Series OSD). Plant fossils are somewhat common within the Narragansett Basin rocks, and

the oldest known imprint of a flying insect was found behind a strip mall in Attleboro

Massachusetts, just over the line from Rhode Island (Knecht et al., 2011). This same area

produced the oldest known imprint of any insect at the time; however, this has been

superseded by a find out of Scotland a few years ago (Brookfield et al., 2021). This group of

rocks also records the late stages of the Appalachian and Alleghanian Orogeny with

deformation in the Narragansett Bay Group rocks has been interpreted as being linked to the

final collision between what is now North America and Africa (Mosher & Berryhill, 1991).

Of course, this overview of Rhode Island bedrock is both woefully incomplete but also likely too

much detail for a pedology tour where all our soils have formed in transported material If there

is something to take away from the general bedrock of Rhode Island (the source of our

transported material) that most affects our soils today, it is that the majority of the rocks which
glaciers scraped away and left behind pieces of are difficult to weather and generally quite

durable. This results in low clays percentages (rarely exceeding ~8%) leading to low CEC and

BS. Thus,we are the ALand of the Inceptisolso as ¢
soil judging nationals.

Selected Bedrock Geology Readings:

Anderson, B. J. (1966). Cumberlandite and Bowenite of Rhode Island. Rocks &
Minerals, 41(7), 500. https://doi.org/10.1080/00357529.1966.11765675

Ashley, G. H. (1915). Rhode Island Coal (No. 615). US Government Printing Office.
Birger J. Anderson (1966) Cumberlandite and Bowenite of Rhode Island,
Rocks & Minerals, 41:7, 500-500, DOI: 10.1080/00357529.1966.11765675

Boothroyd, Jon C., and O. Don Hermes. "Guidebook to geologic field studies in Rhode
Island and adjacent areas: The 73rd annual meeting of the New England Intercollegiate
Geological Conference, October 16-18, 1981." (1981).
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Brookfield, M. E., Catlos, E. J., & Suarez, S. E. (2021). Myriapod divergence times differ
between molecular clock and fossil evidence: U/Pb zircon ages of the earliest fossil millipede-
bearing sediments and their significance. Historical Biology, 33(10), 2009-2013.

Knecht, R. J., Engel, M. S., & Benner, J. S. (2011). Late Carboniferous paleoichnology
reveals the oldest full-body impression of a flying insect. Proceedings of the National Academy
of Sciences, 108(16), 6515-6519.

Mosher, S., & Berryhill, A. W. (1991). Structural analysis of progressive deformation within
complex transcurrent shear zone systems: southern Narragansett Basin, Rhode
Island. Journal of Structural Geology, 13(5), 557-578.

Skehan, J. W. (2008). Roadside Geology of Connecticut and Rhode Island. Mountain Press
Pub.

Quinn, Alonzo Wallace. Bedrock geology of Rhode Island. No. 1294-1295. US
Government Printing Office, 1971.
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Quaternary Surficial Geology of Rhode Island

LAURENTIDE ICE SHEET: | Rhode | sl and©os
CALEN:;::R%IEI;%? ggs&zgﬁzesem  is dominated by glacial drift
 (unconsolidated sediments moved
| by glacial ice or meltwaters) that
mantle the underlying bedrock
Rhode Island Massachusetts predominantly deposited by the
Central Rhode Island eastern
Connecticut (CRI) and Narragansett
Basin (NB) lobe of the Laurentide
Ice Sheet during the Wisconsian
glaciation which reached its
maximum extent approximately
»~ 21,000 BP (~25,400 calendar years
~ BP; Figure; Oakley & Boothroyd,
2011). Retreat left proglacial lakes
(e.g., Lake Narragansett) and locally
glaciomarine muds, while periglacial
conditions overprinted the drift with
ice-wedge casts, involutions, and
solifluction features. Holocene
rivers, coastal barriers, tidal
- marshes, and widespread
Oakley and Boothroyd, 2011 0 20km! anthropogenic fill have since
reworked this glacial template,
Extent of ice sheet during the last deglaciation. Source: ~ creating sharp contrasts in
Naklev and Ranthravd 2011 hydrogeology and soil parent
materials across very short distances; fitting for the smallest state.

The state is blanketed in till and glacial-fluvial materials (termed glacial drift) that were
deposited directly by the ice (till), proglacial meltwaters (outwash), and ice-contact fluvial
materials (stratified ice contact). There is also a blanket of loess which has its origins in a
proglacial delta within what is now the Block Island Sound and Narragansett Bay when sea
levels were still much lower than they are today. This loess cap tends to get thinner and finer
the more north and west in the state you go. The mix of glacial landforms includes kames,
kame terraces, eskers, outwash plains, kettle holes, moraines, drumlins, and till uplands.
Additionally, we also have coastal features such as dunes and tidal marshes along our
coastlines. Notably, we have very few if any large flood plains or river terraces due to the
young age of our landscape and our hard bedrock, though we have may small floodplains
(which we will discuss). Each of these landforms have associated parent materials which we
have described below. Our small state also tends to have, relative to other parts of the country,
small landforms. It is not difficult to walk across an esker, kame terraces, till upland, and kettle
holes in a relatively short walk.

Connecticut
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(a) During glaciation

Marginal Supraglacial
stream stream

y =

Lare 4V

Buried

ice 7 Y —
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& Stagnant|glacier 4
N L\ !
Moulin T o' s et
- o 2.3 0 R =
Englacial R e s L
Tunnel

Entrained sediment

(b) Post glaciation

Kame terrace

Kettles

antarcticglaciers.org Caroline Taylor

Diagram of formation of various ice-contact landforms. Figure modified from Taylor, 2024. Source:
www.antarticglaciers.com
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Glacial Landforms and Parent Materials:

Below is a |ist of Rhode I slandds gl aci al |l an
landforms (including lacustrine plains, flood plains, etc. have been omitted for brevity and
because we will not be visiting or discussing any examples.

Landforms:

Drumlins:
Associated parent material: dense till

Al t hough described as fANatureds most grace
formation of drumlins is still debated to this day (see selected readings). These cigar-shaped
hills are oriented with the flow of ice (North-South) and have dense basal till beneath a veneer
of loose ablation till and or wind-blown loess.

Eskers:
Associated parent material: stratified ice-contact

Formed from fluvial deposits of subglacial or ice-walled water flows, eskers appear in
modern times as elongated sinuous ridges on the surface of the landscape. Eskers may move
uphill or downhill and may even occur under modern-day lakes (such as Eisenhower Lake in
URI 6s Al ton Jones Campus) atfie sakds and gravelseanddhoismp o s e
most eskers in Rhode Island have been mined given their ease of excavation. Coarse
fragment size is rarely larger than cobbles.

Kames:
Associated parent material: stratified ice-contact

Often described as a fiHersheydés Kisso on t
kames are hills, ridges, or chains of hills that consist of stratified ice-contact material from
supraglacial streams, ponds or moulins. Many of these features, similar to eskers, have been
mined for sand and gravel. Coarse fragment size is rarely larger than cobbles.

Kames Terraces:
Associated parent material: stratified ice-contact

Although Rhode Island does not have large old river terraces, we do have a smaller
version with similar morphology: kame terraces. These landforms are formed along the
margins of ice sheets by systems of streams. These streams lay down sediment which forms
flat surfaces with steep scarps. Some kame terraces in Rhode Island are found with multiple
steps, though itdés rarely more than 2 or 3. M
from localized sand and gravel mining operations. Given their proximity to bedrock ledges,
kame terraces can have subrounded boulders larger than 2 m, though this is somewhat rare.

Kettle Holes:
Associated parent material: outwash, stratified ice-contact

21



Kettle holes form along outwash plains and other areas of meltwater, such as moraines.
Kettle holes are depressions on the landscape which form from ice blocks being buried and/or
surrounded by meltwater sediment (outwash typically). These often form small localized
wetlands in otherwise flat landscapes.

Moraines:
Associated parent material: stratified ice-contact, till

Moraines are complex landscapes where the ice lobes stopped either in their advance
(terminal moraines) or in their retreat (recessional moraines). Typically moraines have many
hills and ridges formed from dense and loose till with stratified ice-contact material mixed in.
Outwash plains are typically found to the south of moraines, which form from the meltwaters
carrying and depositing coarse sediments.

Recessional Moraines:

Recessional moraines are formed where the ice briefly stalled in its retreat. Examples
include the Charlestown Moraine, and the Wolf Rocks Moraine. These landscapes typically
have complex landscapes and are difficult to map and develop due to their bouldery and
stones surfaces.

Terminal Moraines:

Similar to recessional moraines, terminal moraines form where the ice stalled, but these
are the furthest extent of a glaciation. Thus, the materials found in terminal moraines can vary
even more than recessional moraines due to periods of retreat and advance which cause
thrusting of various sediments the glacer pic
singular example of a terminal moraine is Block Island, which is in the same chain of moraines
as Marthaés Vineyard, Long I sland, and Nantuc

Outwash Plains:
Associated parent material:_outwash

Typically a smooth plain with pattern-ground features, outwash plains were formed by
glacial meltwaters as the glaciers melted to the north. These meltwaters formed braided
streams and deposited staratified sands and gravels across the landscape. Typically our
outwash plains are small, on the order of a few square miles. Outwash plains are typically
found to the south of moraines.

Till Upland:
Associated parent material: till

A catch-all term for areas on the landscape which are not obvious drumlins, but also are
formed in till. Till uplands may be bedrock controlled wherein their shape is influenced from the
bedrock below. These bedrock controlled till uplands are typically found in areas of Rhode
Island where the basement rock is especially hard and may be identified by locating bedrock
outcrops and other large boulders. Till uplands may be formed in dense or loose till and often
have a loess veneer. Till uplands may also have localized ice-contact features on them such
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as eskers, kames, or kame terraces. These can be differentiated on the ground from the till
upland by locating more rounded surface stones, smaller coarse fragments (typically cobble-
sized or smaller), and stratification in the substratum.

Parent Materials:

AEverything youbre standi n-giledhick coreveyorbbeliohpeed. der
- paraphrasing Jon Boothroyd, 1975

Although specific landforms have associated parent materials, remember glaciers can be
incredibly complex systems and it is very common to find multiple parent materials in a pit and
across a landscape. Specifically, eolian materials are often found on the surface of soils. The
late Jon Boothroyd once described the climate of the para-glacial environment as having winds
on the order of hurricane force daily, thus it is expected to find at least some evidence of wind
transported materials on top of many soils. See images in the discussion on sod farming to see
modern day loess creation. Due to anthropogenic influence, a periglacial environment, and or
thousands of years of freeze-thaw cycles, the eolian mantel may be thin and may be plowed or
otherwise mixed into the underlying drift. Notably, you will not see residuum on the list of
parent materials. Our landscapes are simply too young and our bedrock too difficult to weather
to see meaningful development of saprolite. You may see, or we may point out bits and pieces
of saprolite in some pits (especially stratified ice-contact materials), but this is assumed to
have weathered during or prior to the most recent glaciation and then later deposited.

Outwash:

Outwash materials are typically well stratified, especially in the C horizons. These
materials are formed from fine- to very coarse sands and commonly are gravelly or very
gravelly. Typically, outwash does not have coarse fragments larger than a very coarse gravel
(due to the relatively weak energy of outwash streams), though cobbles can be found,
especially deep in the profile or in close proximity to a moraine. Common textures include
sand,loamy sandy, and sandy | oams. Mocar$inautvash. he s

Out wash materials often exhibit what we te
found deeper in the profile and as you move upwards the sand fractions tend to get finer and
the gravel content drops off. This is assumed to be caused by a decrease in the energy of the
melt water stream that originally deposited the sediment due to the glacier melting further to
the north.

Stratified Ice-Contact:

Stratified ice contact material can be thought of as alluvium that was deposited on top of
or below the glacier. Stratified ice-contact materials are similar to outwash except that you may
not see Afining upo and t he c optoloeldefszeaThenent s
streams and rivers that deposited ice-contact materials were moving with much greater speed
and thus were able to transport or erode much larger coarse fragments than the streams that
made up outwash plains which were generally weaker, especially as the glacier moved north.
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Till:

Till can best be described as a consolidated mess of silts, sands, and rock fragments (in
other areas of the world there is more clay), and is most often sandy loam with loamy sand
textures in some of the ablation till. In areas of the Rhode Island Formation, loam can be found
due to the higher clay percentages in the more easily weatherable bedrock which the glaciers
scraped away. Usually, till has not been transported by liquid water and was only transported
by ice, but some stratified materials can be found at contacts. Surface boulders and stones are
common and make farming and developing in the
geol ogists, but we often simplify basadutti odgm
i nt o Al oeose dlfeels akih to concigte while loose till crumbles.

Dense till:

Also called basal or lodgment till, dense till is formed from material scraped away from
bedrock and is transported beneath the ice sheet while being compacted by the weight of the
ice above. This till is most often sandy loam and has poorly sorted coarse fragments of various
sizes. Dense till in the Narragansett Basin often has a higher clay percent and SOC
concentration due to the fine grained Carboniferous sedimentary and metasedimentary
bedrock of the basin. Bulk density of dense till may be upwards of 2.1 g/cc. Typically, dense till
is found in drumlins and may be found below loose till. Dense till can cause many issues for
OWTS systems given its restrictive nature and similarly may form wetlands near summits
where you otherwise might expect more well drained soils.

Loose till:

Also called ablation or melt-out till, loose till is formed from material that has been
plucked and escaped away by the ice sheet and is then deposited on the ground surface as
the ice melts away. Textures and coarse fragments are similar to that of dense till, in some
cases sandier (loamy sands), and bulk density is typically lower as loose till has not been
compacted.

Loess:

Much of the state is blanketed in a layer of eolian silt loam loess. Study of the loess cap
across the state has found that the loess cap tends to decrease in depth and increase in fine
silt the more north and west you travel. We interpret this as evidence that the loess originated
from alluvial fans in the Block Island Sound soon after the glaciers moved north of Rhode
Island (< 18.5 kyr BP).

During this period of time, sea level was ~100 m below its current level and broad
outwash plains on the south of the Charlestown moraine and modern-day southern shore of RI
dried out. Due to the proximity of the ice sheet to the unglaciated area, there was a massive
atmospheric pressure difference with a low-pressure zone directly above the glaciers
contrasted by the higher pressure zone in the barren land to the south. This pressure
difference drove winds moving from the south to the north west that lifted clouds of very fine
sand and silt. That dust settled as a blanket of loess that today mantles much of central
southern Rhode Island, especially filling in low areas on the landscape. In modern times,
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evidence of this eolian cap has been eroded in some high slope areas of the landscape, or
higher on the landscape. Additionally, it has been lost in outwash plains to turf farming.
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Selected Quaternary Geology Readings

1.

Boothroyd, J. C., Friedrich, N., & McGinn, S. R. (1985). Geology of microtidal coastal
lagoons, Rhode Island. Marine Geology, 63(1-4), 485i 506.sciencedirect.com
Boothroyd, J. C., & Sirkin, L. (2002). Quaternary geology and landscape development of
Block Island and adjacent regions. P. W. Paton, LL Gould, P. V., August, and A. O.
Frost, eds., The ecology of Block Island, The Rhode Island Natural History Survey, 13-
27.

Melvin, R. L., De Lima, V., & Stone, B. D. (1992). The stratigraphy and hydraulic
properties of tills in southern New England (No. 91-481). US Dept. of the Interior, US
Geological Survey; Books and Open-File Reports Section [distributor],.

Ridge, J. C., Larsen, D. J., Ownby, S., Brochu, M., Cote, K., & Nicholson, R. S. (2012).
The new North American varve chronology: A precise record of southeastern Laurentide
Ice Sheet deglaciation and climate, 18.21 12.5 kyr BP, and correlations with Greenland
ice core records. American Journal of Science, 312(7), 6851 722.varves.as.tufts.edu
Skehan, J. W. (2008). Roadside Geology of Connecticut and Rhode Island. Mountain
Press Pub..

Wright, W. R., & Sautter, E. H. (1988). Soils of Rhode Island. Kingston, RI: University of
Rhode Island Agricultural Experiment Station (Bulletin 518).
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New England Hydric Soil Indicator Cheat Sheet

Field Indicators for Identifying = Hydric Soils in New England .
For New England -wide use with Regional Sugplement to the Corps of Engineers

Wetlands Delineation Manual:  North Central & Northeast (Version 2.0) ERDC/EL -TR-

12-1

User Notes & Definitions in Field Indicators for Identifying Hydric Soils in New England

V4 May 2018 offer significant addifions to address some soll forming factors that may

be unique to our formerly glaciated region I those notes & definifions are not
presented In thiS summary.

SOME EMPHASIZED CONCEPTS

The Relevant SOIL SURFACE -- The starting point for depth measurements when alg%l ing the
h&drlc soil indicators. This point varies by the indicator and Land Resource Region (L 3/ In
LRR R, depth measurements start at the actual surface for indicators Al, A2, and A3; start at
the muck or mineral surface for A11, A12, and start at the mineral surface for all other
indicators. In LRR S, depth measurements start at the top of the muck or mineral surface
&Jnderneath any peat and/or mucky peat material), except for areas of indicators A1, A2, and

3, where measurements begin atthe actual soil surface. Fresh litter is excluded from being
part of the soil for any depth measurements.

Layer(s): A horizon, subhorizon, or combination of contiguous horizons or subhorizons sharing
at least one property referred to in the indicators.

Mucky Modified Mineral Soil Material: --See Page 2 Figur e 0®©rganict | ed
& Mineral Soil Material.

Organic Masking Requirement it he r el evant sandy | ayer is v
has at least 70% of the visible soil particles masked with organic material, when viewed

through a 10x or 15x hand lens. Observed without a hand lens, the partlcies appear to be

close to 100% masked.

Redoximorphic Features 1 Features associated with wetness formed by the processes of
reduction, translocation, and/or oxidation of Fe and Mn. Formerly called mottllnlg and low
chroma colors. Redoximorphic features include: masses, pore linings, iron depletions, nodules
and concretions, clay depletions, and reduced matrices. Nodules and concretions are not
considered redox concentrations in these indicators, unless otherwise noted.

Com_bininq Indicators :_http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/use/hydric/ fsee
Hydric Solil Technical Note 4) It'is permissible to combine certain hydric soil indicators if al
requirements of the individual indicators are met except thickness. The most restrictive
requirements for thickness of layers in any indicators used must be met. Therefore, it is
permissible to combine indicators for soils that have both loamy and sand?/ textures in the
upper part if it meets all the requirements of matrix color, amount and contrast of redox
concentrations, depth, and thickness for any single indicator or combination of indicators.

Contrast -- Distinct or Prominent : Any feature above the upper threshold for faint features
would be considered either distinct or prominent. If an indicator requires distinct or prominent
features, then those features at or below the faint threshold do not count. See table below.
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ALL SOILS (A)

AAl'l soilso refers to soils with any USDA soi
Indicator(s), except Al6, have a dominant chroma ¢2, or the layer(s) with a dominant chroma
>2 is <15cm(6in) thick. Use the following indicators regardless of texture.

Al. Histosol. Classifies as a Histosol (except Folist).
A2. Histic Epipedon. A histic epipedon underlain by mineral soil material with chroma ¢2

A3. Black Histic, A layer of peat, mucky peat, or muck 2 20cm(8in) thick that starts .
O15cm( 6i n)soil surfacanhas Hue of 10YR or yellower, value ¢3 & chroma ¢1; & is
underlain by mineral soil material with chroma of ¢2.

A4. Hydrogen Sulfide. A°- hydrogen sul fide odor atsolaurface pt h

A5. Stratified Layers. Sever al stratifi ed l5anm)osthesdlar ti ng
surface. One or more of the layers has value of ¢3 & chroma ¢1, and/or it is muck, mucky

peat, or peat or has a mucky modified mineral texture. The remaining layers have chroma

¢2. In sandy layer with valué ¢3 see Organic Masking Requirement.

All. Depleted Below Dark Surface . A layer with a depleted or gleyed matrix that has 2 60%
ch[;]omad:Z, starting at "depth 0O30cm(12in) of the s
either:

a. 15cm(6in), or

b. 5cm(2in) if the 5¢cm consists of fragmental soil material.

Above depleted or gleyed matrix, starting at
extending to the depleted or gleyed matrix,
a.Oréganic., |l oamy, or clayey |l ayer(s) must ha
b. Sandy layers with value ¢3 & chroma ¢1 & fulfill Organic Masking Requirement.
Al2. Thick Dark Surface. A | ayer O15 ¢cm (60) thick with a
260% chroma¢2 starting at a depth more thanbovg0 cm |
depleted or |l eyed matrix, and startimgt at a
have value ¢25 & chroma¢l t o a depth of at | elayerfs)aBbe c (1
depleted or gleyed matrix must have value ¢3 & chroma ¢1. Any sandy material must fulfill

Organic Masking Requirement.

A17.7 Mesic Spodic. A | ayer that is O5 c¢cm (2 inches) th
inches) from the mineral soil surface, that has value of 3 or less and chroma of 2 or less, and

that is directly underlain by either:

a. One or more | a
that start at a d
and chroma of 3 or less; or

b. One _or more | ayers that have a ¢

dept h O30 c nfrort the2mineral eoil sudare, that have a value of 4 o
chroma of 2 or less, and that are directly underlaln,bg one or more layers that have a
combined thickness of O cm (3 inches)
chroma of 3 or less.

d materials t ha

r i c
(12 inches) from

yers of spo
epth O30 c¢cm

28



SANDY SOILS (S)

ASand soilso have a USDA texture of | oamy
above any of the S Indicators, except for Indicator S6, have a dominant chroma ¢2, or the
layer(s) with a dominant chroma >2 is less than 15cm(6in) thick. Use the following
indicators in soil layers consisting of sandy soil materials.

~All mineral layers above any of the layers meeting an S indicator, except for _
indicator S6, mu st have a domi noathetlayer($) with m@omioaint clidaina
>2 must be <15cm(6in) thick to meet any hydric soil indicator.

S1. Sand%/ Mucky Mineral. A Iaaler of mucky modified sandy soil material 2 50m(2in)hthick
starting at a e p tshilswfac.c m( 6i n) from the

S4. Sand Gleged Matrix. A gl;leyed matrix that occupies 260% of a layer starting at a
dept 15cm( 6ollsufacef r om t he

S5.SandyRedox. A | ayer startd.i n.% at sail sutfacp thatis O1 5 ¢ m( 6
210cm(4in) thick & has a matrix with 260% chroma ¢2 with 2 2% distinct or prominent redox
concentrations occurring as soft masses and/or pore linings.

S6. Stripped Matrix,. A° | ayer starting at asotisugfatehin whidh5 c m( 6 i
iron-manganese oxides and/or organic matter have been stripped from the matrix & the

primary base color of the soil material has been exposed. The stripped areas & translocated

oxides and/or organic matter form a faintly contrastlnc}{| pattern of two or more colors with

diffuse boundaries. The stripped zones are 2 10% of the volume & are rounded.

S7. Dark Surface. Alayer21 0cm( 4i n) thick starting salt a dep
surface & with a matrix value ¢3 & chroma ¢1, & fulfils Organic Masking Requirement.

$8. Polyvalue Below Surface. A Ia%lljer_ with value ¢3 & chroma ¢1, startlnP at a depth

O15c m( 6i n)soil surfawen& fulfilleOrganic Masking Requirement. Immediately

below this layer, 25% of the soil volume has value ¢3 & chroma ¢1, & the remainder of the

S%I! vholume hlas value24 &chroma¢l t o a dept h O3 OGpodidhbrzann) or t
whichever is less.

S9. Thin Dark Surface. Alayer25cm( 2i n) thick startin at a de
surface, & with value ¢3 & chroma ¢1, & fulfills Organic Masking Requirement. This layer is
underl ain by layer (s) ith a value 04 & chr om:
horizon, whichever is less.
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LOAMY & CLAYEY SOILS (F)

These soils have USDA textures of loamy verg fine sand & finer. All mineral layers above
any of the F Indicators, except for Indicator F8 must have a dominant chroma ¢2, or the
layer(s) with a dominant chroma >2 must be ¢15cm(6in) thick to meet any hydric sail
|nd|tca_to|r. Use the following indicators in soil layers consisting of loamy or clayey soll
materials.

F2. Loamy Gleyed Matrix. A gleyed matrix that occupies 260% of a layer starting at a
depth O30c m( 1sdiismface.f r om t he

F3. Depleted Matrix. A layer that has a depleted matrix with 260% chroma ¢2 & that has a
minimum thickness of either:

a.5cm(2in) if the 5cm is starts at a depth O
b.15cm(6in), starting at a depth 025cm(10in)

F6. Redox Dark Surface. A | ayer O010cm(4in) thick, starting
the mineral soil surface, & has:

a. Matrix value ¢3 & chroma ¢1 & 2 2% distinct or prominent redox concentrations
occurring as soft masses or pore linings, or
b. Matrix value ¢3 & chroma ¢2 & 25% distinct or prominent redox concentrations
occurring as soft masses or pore linings.

F7. Depleted Dark Surface . Redox depletions with value 25 & chroma ¢2 in a layer that is

at210cm(4in) thick, starting at a depth 020cm(§
a. Matrix val ue¢l®310% redohdepietioas, or

b. Matrix value ¢3 & chroma ¢2 & 220% redox depletions.
F8. Redox Depressions. In closed depressions subject to pondinP, 259% distinct or
ini

E)rominent redox concentrations occurring as soft masses or pore linings in a layer that is )
5cm(2in) thick & starting at a depth O10cm(4i
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Day 1
Tuesday, July 29. National Chicken Wing Day:

Stop 0: 7:30 - 7:55 Meet at SK Land trust building for introductions and to condense.
Bathrooms and water bottle filling available after 9:00.

Stop 1: 8:00 - 9:00. South Kingstown Beach HTM cut. Bathrooms available.
Stop 1.5: Drive through Charlestown Moraine.
Stop 2: 9:4571 10:15. Kingston Kettle Hole

Stop 3: 10:30 7 1:00. Wood road Peckham Pits. Kettle Ortstein, Spodic Merrimac, Unplowed
Bridgehampton.

Lunch : 1:00- 2:00. On campus, meet at URI botanical gardens, 41.488965, -71.525176. Park
in URI Fine Arts Lot. If looking for a local joint we suggest Caliente, International Pocket,
Simply Thai, or Krazy Fusion Café. Bathrooms and water bottle filling available in multiple
campus buildings. Microwave available.

Stop 4: 2:1571 5:30. Peckham Artesol and drainage catena pits. Artesol, Merrimac, Sudbury,
Walpole, Aquasol, Histosol. Bathrooms available 5 minute drive away.

Overview:

To start the tour and the day, we will be observing the effects of sea level rise and
coastal erosion at South Kingstown Town Beach. After this, we will make our way to the URI
campus. During this drive to campus, we will pass through the Charlestown Moraine where
you can observe the nature of a recessional moraine. You will notice multiple disjointed hills,
and coarse fragments of all shapes and sizes from advance and retreat of ice. Right after the
moraine, we will take a quick stop a deep Histosol in a kettle hole and compare it to a close-by
dry kettle hole. Next, we will make our way to the final 3 pits before lunch. Although these pits
are all on an outwash plain, nearly identical in elevation, and are within ~0.5 miles of each
other, they are remarkably different and are characteristic of the small-scale variability in
Rhode I sland soils. After this, we will stop
demonstration garden. Water bottle filling and restrooms are available.

After lunch, we will make our way back to Peckham Farm where we will see more pits
on the outwash plain. Traditionally, the pits at Peckham have been used as a demonstration in
drainage catenas for our Introduction to Soil Science classes. Here we will also see an Artesol
which has likely been filled by turf farmers at some point in the last few decades. This second
Peckham Farm site will also offer a place to discuss and see an example of ground penetrating
radar (GPR) and its application in soil survey along with potential discussion on pattern ground
and ice wedge casts.
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Stop 0. SK Land Trust Building

7:30 am. Meet at for introductions and to condense vehicles. 17 Matunuck Beach Rd, South
Kingstown, RI 02879. Restrooms available after 9:00.

Stop 1. Matunuck Beach
Parking: Lot 4.

Notes: Rest rooms available

Site Description: This site is a wave cut exposure of an eroding upland loess over outwash
profile. In some areas along the cut there is storm-driven overwash deposits, and other areas
HTM, over the original soil. This cut has moved back over the years as much as 100 meters or
more. The aerial 2022 imagery below shows the location of the 2018 sampled pedon, and
1939 (Black line), 1985 (blue line), and 2008 (pink line) shoreline. 1939 Imagery shown with
2022 shoreline in red. To the East we can see the efforts of the town and private business to
decrease erosion through sea-wall building as well as the famous surfing spot known as
Carpenteré6s Bar in the 1939 B&W i mage.

Note Block Island (terminal moraine) and Block Island Wind Farm (30 MW). The wind
farm powers 17,000 homes. 10% of this power is exported to power all of Block Island, and the
rest is exported to the mainland. Although off shore wind is commonly seen as clean green
energy, many local people have concerns related to the impact on wildlife. This is a
complicated topic which we are not qualified to speak on. For discussion see:
https://tinyurl.com/4r7dtcv6, https://tinyurl.com/ymk28ev7, and https://tinyurl.com/54fswhfu.

The description and lab report below are from pedon sampled nearby in 2018 at the cut. The
sea-spray and waves have deposited enough salts to increase the base saturation of the
epipedon to over 60% changing the classification of this soil to a Mollisol. Photo above by Jim
Turenne 6/27/2025 showing foundation of former house.
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CEC & Bases
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1939 shoreline with 2022 shoreline in red

7/24/2025 @ 1:9,869
). 0.1

712412025 1:.9,869
0 005 0.1 0.2 mi
- A .
e e e e
0 0.1 02 0.4 km
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IDENTIFIERS SITE

Current Taxon Name (Soil Name): Enfield Parent Material: overwash sandy marine deposits and/or
osD sandy eolian sands over silty loess over sandy and gravelly
Series Extent outwash

User Site ID: S2018RI009007 Landscape: coastal lowland

User Pedon ID: S2018RI009007 Landform: bluff on outwash plain

Lab Information: Geomorphic Component Terraces: riser
Certified Lab Pedon Description - no Drainage Class: well
Lab Source ID - KSSL Surface Fragments:

Lab Pedon # - 19N0058 Benchmark Soil?: no

User Project ID: 2019

Project Name: MLRA 144A - 2019 NCSS National Conference VEGETATION

Print Date: 7/24/2025 SITE OBSERVATION

LOCATION Observation Date: 10/17/2018 (actual site observation date)

Surface Cover Properties:
Site Obs. Cover Kind 1 - grass/herbaceous cover
Site Obs. Cover Kind 2 - other grass/herbaceous cover

Location In Web Soil Survey

AOI is roughly a square mile and pedon is marked in the
center.

Location In SollWeb Pedoderm Loose Cover Indicator - no
Location in Google Maps Drained? - no

Std. Latitude: 41.3746130 Bedded Soil? - no

Std. Longitude: -71.5531990 Forest Plantation? - no

Datum: WGS84

Location Description: bluff cut on South Kingston Town Beach,
Matunuck RI

Map Unit: BhB—Bridgehampton silt loam, 3 to 8 percent slopes
State: Rhode Island

County: RIO09—Washington

MLRA: 149B—Long Island-Cape Cod Coastal Lowland
Regional Office: NE—Northeast

MLRA Soil Survey Area: NE-TOL—Tolland, Connecticut

Non-MLRA Soil Survey Area: RI600—State of Rhode Island:
Bristol, Kent, Newport, Providence, and Washington Counties

PEDON

Describers Name: Jacob Isleib, Jim Turenne, Milton Vega

Current Taxonomic Class: Coarse-silty over sandy or sandy-
skeletal, mixed, active, mesic Typic Hapludolls

Current Taxon Kind: taxadjunct
Pedon Type: not classified to current taxon name

A—0 to 7 centimeters (0.0 to 2.8 inches); very dark brown (10YR 2/2) coarse sand; structureless single grain; loose; 3.0
very fine roots and 3.0 medium roots and 3.0 fine roots; 1 percent by volume nonflat subrounded 2-10-20 millimeter mixed
fragments observed by weighed method; slightly acid, pH 6.3, pH meter; abrupt smooth boundary. Lab sample #
19N00314; moist when described; observed in cut

2Ap1—7 to 28 centimeters (2.8 to 11.0 inches); very dark grayish brown (10YR 3/2), grayish brown (10YR 5/2), dry; silt
loam; weak thin platy, and weak coarse subangular blocky parts to weak medium granular structure; friable; 3.0 very fine
roots and 3.0 fine roots; 1 percent by volume nonflat subrounded 2-10-20 millimeter mixed fragments observed by weighed
method; slightly acid, pH 6.1, pH meter; clear smooth boundary. Lab sample # 19N00315; moist when described; observed
in cut

2Ap2—28 to 52 centimeters (11.0 to 20.5 inches); very dark grayish brown (10YR 3/2), grayish brown (10YR 5/2), dry; silt
loam; weak coarse subangular blocky parts to weak medium granular structure; friable; 3.0 very fine roots and 3.0 fine
roots; 1 percent by volume nonflat subrounded 2-10-20 millimeter mixed fragments observed by weighed method;
moderately acid, pH 5.7, pH meter; abrupt smooth boundary. Lab sample # 19N00316; moist when described; observed in
cut

2Bw1—52 to 74 centimeters (20.5 to 29.1 inches); 85 percent yellowish brown (10YR 5/6) and 15 percent brown (10YR
5/3) silt loam; weak coarse subangular blocky structure; friable; fragments; strongly acid, pH 5.4, pH meter; clear smooth
boundary. Lab sample # 19N00317; moist when described; observed in cut

2Bw2—74 to 86 centimeters (29.1 to 33.9 inches); 70 percent light olive brown (2.5Y 5/4) and 30 percent brown (10YR
5/3) silt loam; weak coarse subangular blocky structure; friable; 2 percent by volume nonflat subrounded 2-10-75 millimeter
mixed fragments observed by weighed method; moderately acid, pH 5.6, pH meter; clear smooth boundary. Lab sample #
19N00318; moist when described; observed in cut

2BC—86 to 102 centimeters (33.9 to 40.2 inches); olive brown (2.5Y 4/3) very gravelly loamy coarse sand; weak very
coarse subangular blocky structure; friable; 15 percent coarse prominent dark yellowish brown (10YR 4/6), moist, masses of
oxidized iron; 40 percent by volume nonflat subrounded 2-38-75 millimeter mixed fragments; moderately acid, pH 5.8, pH
meter; clear wavy boundary. Lab sample # 19N00319; moist when described; observed in cut

3C—102 to 130 centimeters (40.2 to 51.2 inches); light olive brown (2.5Y 5/6) extremely gravelly coarse sand; structureless
single grain; loose; 1 percent by volume nonflat subrounded 75-162-250 millimeter mixed fragments observed by visual
inspection method and 70 percent by volume nonflat subrounded 2-38-75 millimeter mixed fragments observed by visual
inspection method; moderately acid, pH 5.7, pH meter. Lab sample # 19N00320; moist when described; observed in cut
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Stop 1.5

Charlestown Moraine

Parking: We will not be stopping here, just driving through.

Description: The moraine rises abruptly with a steep south slope and a gentler slope to the
north. The moraine is characterized by irregular topography with many depressions. Unlike
some moraines in the Midwest, moraines in southern New England, and specifically the
Charlestown moraine is characterized by many thrusting events and retreats of ice which has
caused a very complicated landscape to be formed. Given the dynamic nature of multiple
thrust events and movement by water and ice, the moraine has multiple parent materials found
within it and many soils are mapped as complexes. See image below for ice-thrust
characteristics. Thi s area was the CRI |l obebds first sto
kyr BP. During this time alluvial fans were deposited to the south of the moraine (currently
under Block Island Sound as a result of sea level rise since the end of the glaciation). The fine
deposits at the surface of these previously exposed alluvial fans are likely one of the sources
of the loess that blankets most of Rhode Island. See topographic map on the next page. Note
the winding roads as you drive.

. ‘ ‘ 9 F ci:ég

Multiple pareﬁt materials ‘e;(posed'in thé moraine. A&B: Eolian. C: Till D: Glacial fTuviaI. Photo
by Jon Boothroyd
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USGS 7.5 minute topo map showing the Charlestown moraine and outwash plain. Blackberry
and Green Hills are drumlins partially covered by outwash deposits. Contour interval is 10’.
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Stop 2
Kingston URI Kettle Hole
Parking: Park in parking lot at 41.484087, -71.540368

Description:

Davis et al. (2004) studied carbon stocks in three different kettle-hole Histosols in
Rhode Island. Samples were collected with a Macaulay peat sampler at 50 cm increments
except for the Oe horizon. We are visiting the URI site (see table below). Note the high soil
organic carbon content of the organic materials. These kettle holes are typically mineral
starved. We typically assume that the amount of organic matter is about twice that of the SOC
content. These data suggest that in most cases most if not all the solids are organic soil
materials. Jim Turenne ran GPR across the URI kettle hole and found the depth of organic soll
materials were as much as 20 feet thick. GPR image below showing mineral contact.

This specific kettle hole is about the same depth as a kettle hole a quarter mile to the
north, and yet this one is inundated or saturated year-round while the one to the north is rarely
if ever wet. See topographic map below.

Characterization of organic soil materials in 3 different kettle-hole Histogols. Statistical values are based

SOC
Thickness Bulk density concentration Total SOC content

Site Horizon n Mean Cv Mean Cv Mean Cv Meant €V

cm % gem™? % gkg! % Mg ha™! %
URI Oie 9 4 25 0.08 18 415 9 16 38
Upper Oa 10 50 - 0.12 18 469 6 259 T
Lower Oa 10 50 - 0.13 32 485 5 227 14
Upper 1 m 10 100 - - - - - 494a 29
Rt110 Oie 10 8 10 0.08 5 490 1 31 11
Upper Oa 10 50 - 0.11 5 524 1 292 4
Lower Oa 10 50 - 0.13 5 498 2 323 4
Upper 1 m 10 100 - - - - - 645b 9
CHTH Oie 10 3 14 0.09 8 503 1 12 11
Upper Oa 10 50 - 0.11 7 529 1 289 7
Lower Oa 10 50 - 0.12 2 534 1 317 4
Upper 1 m 10 100 - - - - - 618b 10

+ Means for total SOC storage with different letters are significantly different at the 0.05 alpha level within each soil type.
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Histosol URI kettle

GPR image of
organic deposits
over mineral
materials in URI
kettle
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Stop 3. Wood road at Peckham Farm

Parking: Park on the sides of the wood road off Ministerial road. Some spots along the road
are wide enough to turn around on. Note the Bike path at the end of the wood road and
beware of pedestrians or bikers if you drive up there to turn around.

Notes: We may split into multiple groups here. Paths to the pits will be obvious, but you also
have a google map with all the pit locations.
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Peckham Bridgehampton Pit
This pit is one of the few examples of soils in prime farmland in Rl without an Ap
horizon. In the 1939 imagery the area appears to be have more coverage than the surrounding
area to the east.
Here we can observe what is termed a fAhang
features in the finer-textured eolian mantle but no evidence of the water table in the coarser
textured C horizons; the water table is likely ~4 meters below the soil surface here as
evidenced by the wet kettle hole tothe NE. Thisihangi ng w taased by taegsilt e 0
loam texture becoming nearly saturated before it releases water to the C horizon below.
Below are KSSL data and description from 2018 and a link to the series OSD. Note, the
OSD shows a bisequeal horizon sequence. Since the OSD has been published, we no longer
cal l bi sequeal horizon sequences and dagizon.i nst
Included below are excerpts from a 2018 description of this pit and the KSSL lab report.
This shows the high silt content of the solum which has a much higher water holding capacity
compared to the sands and gravels below. The solum of this profile Is dominated by coarse
silts which would have been deposited during the periglacial environment and is likely sourced
from ancient Block Island Sound alluvial fans.
Full 2018 KSSL Lab Report: https://tinyurl.com/2ufhj454

Full 2018 Description: https://tinyurl.com/b6t83b6m

Classification 2022 KST: Coarse-silty, mixed, superactive, mesic Oxyaquic Dystrudepts
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User Pedon ID: S2008R1009020

Oed 0 to 6 centimeters (0.0 to 2.4 inches); very dark gray (7.5YR 3/1) moderately
decomposed plant material; ; ; fragments; abrupt wavy boundary. Lab sample # 08N03447;
moist when described; observed in pit, large or quarry

Ad 6 to 11 centimeters (2.4 to 4.3 inches); dark brown (7.5YR 3/2) silt loam; weak fine
subangular blocky, and medium subangular blocky structure; friable; 3.0 very fine roots and
0.5 medium roots and 3.0 fine roots and 0.5 coarse roots; 3.0 very fine and 3.0 fine pores;
fragments; abrupt wavy boundary. Lab sample # 08N03448; moist when described; observed
in pit, large or quarry

Bwl1d 11 to 40 centimeters (4.3 to 15.7 inches); dark yellowish brown (10YR 4/4) silt loam;
weak medium subangular blocky, and coarse subangular blocky structure; friable; 0.5 very
coarse roots throughout and 3.0 medium roots and 3.0 fine roots throughout; 0.5 very fine
tubular and 0.5 fine tubular pores; 1 percent by volume granite fragments; gradual wavy

boundary. Lab sample # 08N03449; moist when described; observed in pit, large or quarry

Bw2d 40 to 63 centimeters (15.7 to 24.8 inches); light olive brown (2.5Y 5/4) silt loam; weak
medium subangular blocky, and coarse subangular blocky structure; friable; 3.0 very fine roots
and 0.5 medium roots and 3.0 fine roots and 0.5 coarse roots; 0.5 medium and 0.5 fine pores;
1 percent by volume granite fragments; gradual wavy boundary. Lab sample # 08N03450;
moist when described; observed in pit, large or quarry

BC10 63 to 92 centimeters (24.8 to 36.2 inches); light olive brown (2.5Y 5/3) silt loam; weak
coarse subangular blocky structure; friable; 0.5 very fine roots and 0.5 medium roots and 0.5
fine roots; 0.5 fine pores; 1 percent fine grayish brown (2.5Y 5/2), moist, masses of reduced
iron in matrix and 1 percent fine strong brown (7.5YR 4/6), moist, masses of oxidized iron in
matrix; 1 percent by volume granite fragments; clear wavy boundary. Lab sample # 08N03451;
moist when described; observed in pit, large or quarry

BC20 92 to 121 centimeters (36.2 to 47.6 inches); 60 percent yellowish brown (10YR 5/4) and
40 percent light olive brown (2.5Y 5/4) silt loam; weak medium subangular blocky, and weak
coarse subangular blocky structure; friable; 0.5 very fine roots and 0.5 medium roots and 0.5
fine roots; 0.5 fine pores; 2 percent fine noncoherent cemented grayish brown (2.5Y 5/2),
moist, masses of reduced iron in matrix and 5 percent fine noncoherent cemented strong
brown (7.5YR 5/6), moist, masses of oxidized iron in matrix; fragments; abrupt boundary. Lab
sample # 08N03452; moist when described; observed in pit, large or quarry

2C0 121 to 200 centimeters (47.6 to 78.7 inches); olive brown (2.5Y 4/3) stratified stratified
gravelly coarse sand; structureless single grain; loose; 40 percent by volume nonflat
subrounded mixed fragments. Lab sample # 08N03453; moist when described; observed in pit,
large or quarry

42



PEDA & Rock Fragments -1- -2- -3 -4- -5- -G -7- -E- - -10- -11- -12- -13- -14- -15- -16- -17- -18-
(----- Total - - --- - v [--Clay---)  [----5it----- b Sand------------ 1 [ Rock Fragments {mm} }
Lab Clay Silt Sand Fine Coq Fine Coarse WF F M c WG [-==mmmm- Weight - - ------ 1] =2 mm
Text- = o2 .05 S = ooz .02 .05 A0 .25 5 1 2 5 20 - wt %
Depth ure 0oz - -2 0odz 02 -02 -05 =10 -.25 -.50 -1 -2 -5 =20 -5 75 whole
Layer {em) Horz Prep e e T TR % of <2mm Mineral Soil - - - - - - cmmm e e i1l (- % of <7Emm - - - - - - 1 sail
JAlala EENERE] ZA1ala 3A1a1a 3Alala 3A1ala 3Aalala
02M03447 05 O 5 - - - - -
O2Mo3443 811 A 5 sil 93 G485 262 2248 41.8 108 35 8.0 3.8 21 2 1 - 18 3
02MO3449  11-40 Bw1 5 sil iz g0.3 2649 240 453 140 32 49 2.8 2.0 2 2 - 16 4
02M03450  40-63 Bwi 5 sil 35 752 200 261 501 151 1.8 18 0.8 0.2 tr tr - 5 ir
02MO3451  83-92 BC1 5 sil 4.2 783 174 251 53.2 142 1.4 1.0 07 0.1 tr - 1 4 1
02M03452 82121 BC2 5 sil 4.1 763 194 20.8 56.5 w7g 07 0.5 0.4 0.2 - - - 2 -
02M03452  121-200 2C1 5 cos za 16 925 0.6 30 27 2.5 355 324 14.4 12 40 - g5 52
pH & Carbonates -1- -2- -3- -4- -5- -8- -7- -2- -3- -10- -11-
[--mmmmmmm e PH-----mmmomoee e 1 [-- Carbonate - -} (- - Gypsum - - -}
CaCl, A5 Cally, As CaS0,2H, 0 Resist
Degth oM HO Sat <2mm  <20mm <2mm  <20mm ohms
Layer (cm) Horz Prep ptee] 1:2 1:1 Paste  Oodd MaF [---mmmmm o Wo---mm o 7 em!
4C1aZa 4C1ala
02M02447  0-8 Oe 5 2.4 4.3
03M03442  &-11 A 5 38 45
02M02442  11-40 Bw1 5 4.8 5.0
03M03450  40-53 Bw2 5 4.3 51
02M02451  g3-82 BC1 5 4.9 52
03M03452  B82-121 BC2 5 50 53
02M02452 121-200 2C1 5 5.4 53
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Bulk Density & Moisture -1- -2- -3- -4- -5- -B- -7 -8 -9- -10- -11- -12- -13- -14-

(Bulk Density)} Cole [-mmmmma e m Water Content - - --------- 3] { Air Dry-Crwen Dry ) WRD Aggst
az Cven  Whole 6 10 az 1500 1500 kPa (- - - - Ratio - -- -} Whale  Stabl {- - Ratio/Clay - -}
Depih kPa Dry Sil kPa kPa kPa kPa Moist Corrected Soil 2-0.5mm CECT 1500 kPa
Layer (cm) Haorz Prep  [---gom > ---} [~ommmmmmeee s potof < 2mm - - -----onn-- ) e emd %
DEWR1  DbWR1 DEoWR1 3CZ2ala an1
02M0344T  0-8 Qe s 4.7 1.100
02M03442 BN A 5 10.0 1.023 1.02 1.08
02M03440  11-40 = 5 1.08 1.10 0.008 10.0 6.2 1.017 014 1.20 1.66
02M03450 40453 Bwz 5 1.21 1.22 0.002 20.0 43 1.012 0.1a 020 1.12
02M03451 8302 BC1 5 1.43 1.44 n.o02 0.2 23 1.000 024 067 n.7o
02M03452  B2-121 BCZ 5 1.44 1.45 n.o02 12.0 248 1.007 023 0.56 0.3
02M03452  121-200 2c1 5 08 1.001 n.2s n.21
Carbon & Extracfions -1- 2- -2- -4- -5 -B- -7- B -0- -10- 11 12 13- 14- 0 -15 8- -17- 0 -18- 1o
[--=-=-- Total - - - - -] 1] Est oz CM [-- - Dith-Cit Ext---)  [------ Ammonium Crealate Extraction - - - - - -] } {- - - Ma Pyro-Phosphate - - -}
Depth C M =3 oc {WB) Ratic Fe Al Mn  Al+¥Fe ODOE Fe Al Si Mn C Fe Al Mn
Layer fem) Haorz Prep ‘} """"" Wof=zmm---ooo--- [rmmmmm e B of < IMI == = m e e m e e ) mghkg{------ % of < 2 - - - - - )
4HZa 4H2a 4HZa 461 4G1 461 4G2 432 4G22 462 462
02N03447 08 Oe =3 4202 1904 012 430 21
02M03442 611 A =3 561 021 001 58 27 12 04 - 120 044 002 084 001 —
02M03440 1140 Ewrl =3 110 008 001 12 20 11 (1) 183 007 054 158 012 10
02M03450 4063 BwZ =3 047 002 002 05 2z 02 05 - 128 002 0324 111 008 40
02M03451 6302 BC1 =3 020 002 001 03 12 02 04 - 058 001 017 048 045 102
02M03452  02-121 BCZ =3 018 tr ool 02 46 05 02 - 048 001 023 037 011 324
02M03452  121-200 201 =3 021 004 tr 0.2 5 02 01 - 007 - 005 005 001 329
*** Primary Characterization Data ™
Pedon ID: S2002RIC0020 { Washington, Rhode Island | Prirt Date: Jul 24 2025 10:04PM
Sampled As : Bridgehampton Coarse-silty, mised, mesic Typic Dystrudepts
USDA-NRCE-N55C-50i Survey Laboratory ; Pedon Mo. 03MOS28
CEC & Bases -1- -2- -3 -4 -5- -8 -7- -3- -g- -10- -11- -12- -13- -14-
------ MH,OAC Extractable Bases --- - - ] CECE CECT ECEC {----Base----)
Sum Acid-  Extr Kzl Sum MNH, Bases Al [- Saturation -}
Depth Ca Mg Ma K Bases ity Al Min Cats  OAC Al Sat Sum MH,OAC
Layer {em) Horz Prep  foccceeeeee e emel{+) kgl - m e o] } mgkg! [----cmoliH kgl-- f-------- R )
4B1ala 4Blala 4B1ala 4B1ala 4B2b1ail 4B3ala 4BE3ala 4B1ala
02N03447 05 Oe 5 e84 42 01 1.2 14.5 152.0 168.5 D068 o 17
02M03442 8- A 5 0.1 0.1 - 0.z 0.4 200 8.1 0.1 204 17.0 8.5 04 1 2
02M03440 1140 Bw1 5 0.1 - - 0.1 0z 12.8 18 - 14.0 40 18 B0 1 4
02M03450  40-63 Bwz 5 0.1 - - fr 0.1 ] 12 tr 10.0 2.4 12 oz 1 2
02M03451 8202 BC1 5 0.1 - - fr 0.1 78 0.0 tr 7T 28 1.0 a0 1 4
02M03452  02-121 BCZ2 5 0.1 - - fr 0.1 58 o7 - 57 23 o0e gz 2 4
02M03452  121-200 2c1 5 0.1 - - fr 0.1 1.1 02 - 12 o0s 0.4 75 : 12



Peckham Merrimac Spodic Pit

Mapped as Hinkley but closer resembling a Merrimac series, this pit displays lateral
podzolization (see Bourgault et al., 2015 for more information) from the adjacent wetland.
Because the profile contains a sandy texture between the top of the fi godic horizonoand the
mineral soil surface (Spodosol criteria 3.b.(2) in KST 13 edition), this soil nearly keys out to
an Oxyaquic Haplorthod (we do not have aluminum or iron data). As this pit moves towards the
wetland, the spodic horizon intermittently makes and fails to make the required criteria for
spodic materials, thus we offer 2 potential classifications.

When attempting to analyze this pit through the lens of traditional vertical podzolization,
this pit offers a conundrum: there is no apparent eluvial horizon in the profile which would
supply the necessary organic material or sesquioxides. Additionally, the apparent spodic
horizon is beneath a C horizon. Given that we are on an outwash plain in southern New
England, it is exceptionally unlikely we are witnessing a buried horizon.

The top of the fspodic horizonaoin this pit is approximately 62 cm below the organic soil
surface of the adjacent kettle hole wetland, thus it can be inferred that water rich in humic and
fulvic acids (and sesquioxides) leaches from the adjacent wetland during the drier months and
is illuvially deposited in the surrounding soils, creating a deep spodic-like horizon beneath
unaltered parent material without an apparent eluvial horizon.

Although not mapped on the landscape in Rhode Island, Spodosols are abundant in
marginal areas adjacent to wetlands in the state. This particular example of lateral
podzolization is uncommon (as far as we know) in RI but similar soils may be important in
carbon accounting when considering the abundance of small kettle wetlands. See appendix for
spodic material definition (KST, 2022), see below for field description and lab data.

Mineral soil surface: 31.58m.
Wetland organic soil surface: 31.19m

Classification 2022 KST: Coarse-loamy over sandy or sandy-skeletal, mixed, active, mesic
Oxyaquic Dystrudepts

If lowest horizon meets spodic materials: Coarse-loamy over sandy or sandy-skeletal, mixed,
active, mesic Oxyaquic Oxyaquic Haplorthods
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Peckham Spodic Merrimack

Classification:

Field Morphology

Upper Lower Matrix Coarse Parent
Horizon PP Boundary Texture Fragments Structure  Consistence Redox ) Notes
Depth Depth Color Material
(Vol %)
Oe 0 3 AS 7.5YR MPT - - - - L.eaf Somewhat discontinuous due to surface disturbance
2.5/1 Litter
5% F SR . . .
A 3 6 AS 10YR 2/1 SL GR 1MGR VFR N Outwash Somewhat discontinuous due to surface disturbance
7.5YR
0,
Ap 6 22 AS 2.5/2 OR SL 8% Z:;A SR 1F SBK FR N Outwash
10YR 2/2
0,
Bwl 22 36 CS 10 YR 4/4 SL 8% Z:;A SR 1M SBK FR N Outwash
0,
Bw2 36 54 CS 10 YR 5/4 SL 10&22“ SR 1M SBK FR N Outwash
10YR 4/6 C D Masses
0,
BC 54 73 CS OR 10YR VER 40% F/M SR 1co VFR and Outwash
SL GR SBK .
4/6 Depletions
EXGR 70% F/M SR
C 73 101 AS 10YR 4/6 cos GR) 0SG LO N Outwash
55% 7.5YR
Bhs 101 139 i 2‘:{’225;/72 EXGR 60% F SR 0OMA/ Fl/LO N Outwash 35% cemented, firm, lenses of cemented material 2.5YR
10% . COSs GR SG 2.5/2 and has ODOE of 0.4, LOI 2.95%
b 7.5YR
414
Lab Data
. Sand . 1:1 H20 Coarse Fine 550*C  Estimated Bulk
0, 0, 0, 0, 0, 0, 0,
Horizon % Silt % Clay % bH ODOE VCS% CS% MS % FS % VFS % Silt % Sili% LOI% C% Density
Oe - - - 4.35 - - - - - - - - 52.37  26.19 0.12
A 45.31 47.9 6.79 4.42 0.22 2.27 9.6 13.05 11.41 8.98 39.4 8.5 6.71 3.36 0.99
Ap 46.9 49.92 3.18 4.37 0.17 3.075 7.36 18.04 8.68 9.74 43.71 6.21 5.21 2.61 1.12
Bwl 48.73 48.32 2.95 4.67 0.07 3 9.2 15.58 10.66 10.29 42.75 5.57 2.17 1.09 1.34
Bw2 66.37 28.17 5.46 455 0.06 8.31 4.08 13.33 18.8 21.84 26.21 1.96 1.97 1.0441 1.45
BC 69.29 27.63 3.08 4.49 0.05 8.7 22.17 20.45 10.19 7.77 26.13 15 1.32 0.6996 1.54
C 92.47 5.36 2.17 4.71 0.09 13.96 50.22 25.31 2.02 0.95 4.1 1.26 0.61 0.3233 1.43
Bhs 93.04 5.2 1.76 4.21 0.27 19.22 54.43 18.17 0.81 0.42 4.82 0.38 2.14 1.1342 1.41
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Peckham Depression Pit

Notably lower than the surrounding landscape, this pit is situated in a small kettle hole
and has evidence of slope-wash in the upper horizons. Additionally, there is apparent
cementation in the bottom which indicates an ortstein horizon. This particular area has
historically been farmed and the plowing along the kettle hole edges likely led to the slope
wash which buried the original soil surface.

Take note of the dark inclusion below the Ap horizons. This is likely the original soil
surface, though it is discontinuous and we did not separate it out as a separate horizon. The
LOIl is ~5.01%. See description below.

Mineral soil surface elevation: 31.02 meters. This is about a meter and a half below the
surface of the wetland adjacent to the Merrimac pit, but nearly 6 meters above the surface of
the wetland directly to the north, west, and east.

Andy Palucci studied the genesis of 7 similar Spodosols that have been described in
southern New England, and developed a regression curve between ODOE and LOI (Figure
below) for all horizons and the Bw3 horizon does not follow the regression model, which a
modeled ODOE of 0.50 but an actual ODOE of 0.10. Meanwhile the Bhsm better follows the
model with a modeled ODOE of 0.16 compared to the actual 0.19.

Classification 2022 KST: Coarse-loamy over sandy or sandy-skeletal, mixed, active, mesic
Typic Durorthods

y =0.8499In(x)- 0.1348

RZ = 0.882 ODOE vs. Total LOI SOM
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Peckham Kettle Ortstein
Classification:

Field Morphology

Upper  Lower Matrix Coarse Parent
Horizon PP BND Texture  Fragments  Structure Consistence  Redox . Notes
Depth  Depth Color Material
(Vol %)
7.5YR Organic
Oe 0 4 AS 551 MPT N material
7.5YR 5-SRM
A 4 7 AW 2501 SIL GR 1F SBK VFR N Slope Wash -
90%
7.5YR 5-SRM
Apl 7 21 CW e 0% SIL GR 1M SBK FR N Slope Wash -
5YR 2.5/1
7.5YR 5-SRM Original A intermittent beneath. 7.5YR 2.5/1 and
Ap2 21 31 AW 2.5/ SL GR 1M SBK FR N Slope Wash Estimated C = 2.65%
5-SRM 1CO
7.5YR 4/4 -
Bwl 31 55 CSs SL GR SBK FR N Outwash
15-SRM 1CO
Bw2 55 74 CS 75YR44 GRSL GR SBK FR N Outwash -
GR 25-SR 1CO CD .
7.5YR 4/5 ¢
Bw3 74 83 Cs LCOS M/CO GR SBK FR Masses Outwash 15% of horizon appears cemented
85% 5YR } o . .
Bhsm 83 108+ i 5 512 15% XGR 75 - SR 0 MA VEI N Outwash 90% cemented, m_akes requwemgnt for spodic
75vra/6  COS M/CO GR materials and ortstein
Lab Data
. Sand . Clay 1:1H20 Coarse Fine  550*C  Estimated Bulk
Horizon % Silt % % pH ODOE VCS% CS% MS % FS % VFS % Silt % Sile  LOI % Cco% Density

Oe - - - - - - - - - - - - 92.21  48.8713 -

A 35.72 5988 4.4 3.32 0.41 3.5 6.23 12.03 9.84 4.12 50.8 9.08 17.43 9.2379 0.85
Apl 38.27 5447 7.26 3.04 0.23 3.88 9.59 11.43 7.55 5.82 47.43 7.04 11.73 6.2169 0.94
Ap2 57.61 36.37 6.02 3.18 0.22 7.42 16.08 17.92 9.26 6.93 30.08 6.29 8.15 4.3195 1.12
Bwl 73.6 2228 4.12 3.72 - 23.6 7.7 10.6 18.5 13.2 - - 3.52 1.8656 1.18
Bw2 72.8 23.15 4.05 3.3 - 3.2 16.5 24.2 20.7 8.2 - - 2.65 1.4045 1.25
Bw3 73.5 2296 354 3.07 0.1 2.7 8.5 255 224 14.4 - - 2.13 1.1289 1.42
Bhsm 95.15 4.1 0.75 3.15 0.19 29.87 28.92 24.71 7.78 3.87 2.3 1.8 1.41 0.7473 1.46
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Lunch

Lunch will be held at the URI Botanical Gardens & Horridge Conservatory (see map). Please

park in Fine Arts Parking Lot. Do not park in the parking lot adjacent to the Kingston Coastal

Institute, you may be ticketed. Restrooms and water bottle filling is available in nearby

buildings (URI Greenhouses, Coastal Institute, Engineering Building, Avedisian, Mallon

Outreach Center), ask a URI | ocal i f  Yaumayduwyrhoddat then o w wi
Emporium which is a short/drive walk away. In the Emporium there is a CVS, multiple

restaurants, a Dunkin, and a convenience store.J oe 6 s f av or ialtPecketancht er nat
Caliente (get the tres leche for a sweet treat, you deserve it!)

After lunch we will make our way back down to Peckham Farm. If we are running behind, we
may need to leave lunch early.
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Parking: Park on the path we take out to the field. If you do not want to take your vehicle
through the field, you may park in the farm parking lot and carpool out. Note the path has tall
grass and ridges that bottom out very low cars. Joe drives his lowish 4wd sedan out regularly
without issue, though there is the potential for scratching the paint on your vehicle.

Notes: We may split into multiple groups here. Paths to the pits will be obvious. Beware of ticks
in the field, especially the mugwort,i t 6s been a bad y &Vefindmutpleonhe m

us anytime we come out. Below are aerial images, contour lines, mapped soils, and hill shade
images.
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Peckham Farm History

Purchased in 1936 with additional land purchased in 1944, Peckham farm has historically been
used for hay and pasture by the university and consists of approximately 160 acres of
farmland. In the past few decades, the university has leased a number of the hay fields to sod
farmers resulting in significant loss of the eolian mantle in some parts of the farm. Now, the
southern field is being utilized for a silviculture/silvopasture experiment station. The central
field is being leased by RI Mushroom company with plans to build a 50-acre production
greenhouse, a contentious topic within the department! Included in the Peckham Farm area of
campus is a ~28 acre area of woodland which is where this stop will take place. Below we
have provided some historical imagery and topography of the area. Note the lack of apparent
land clearing around the Bridgehampton pit.

Sod Farming in RI

Sod farming is the cultivation of turfgrass (grass and the underlying mat of roots and
soil) for transplanting to lawns, sports fields, and other landscapes. In practice, farmers
prepare fields by tilling and leveling soil, then seeding it with turfgrass varieties. At harvest, a
sod-cutting machine slices under the grass to cut strips of sod with a thin layer of topsoil
attached (often about 17 2 cm of soil). These sod strips (or rolls) are lifted, rolled up, and
shipped out. The harvested field is left with some of its loess cap removed and is reseeded for
the process to be repeated. This cycle means
each harvest, unlike most farming where crops are removed but soil remains. Typically
southern RI outwash plains are utilized in RI due to their flat or gentle rolling hill topography
and thick loess cap

Sod is Rhode I slandbs | argest single agric
Ocean State is tiny, sod farming plays an outsized role in its agriculture. About 2,600 acres of
Rhode Island are devoted to turf farms (mostly in Washington County), which accounts for a
substantial share of all sod grown in New England. Rhode Island even ranks about 26th in the
nation for sod production, remar kablgeowgsods en i
has been used in high-profile locations like Fenway Park, the White House, and even the
Olympics.

Economically, sod (often grouped with nursery and greenhouse products) makes up the
|l argest slice of Rhode I slandbs farm economy;
generated roughly 55% of the stateds agricult
reliable cash crop that can outperform food crops in revenue. As such, turf has production
became a lifeline for many local farmers, especially on former potato farms, allowing them to
stay in agriculture profitably given farmland preservation regulations. As Michael Sullivan,

(former director of RI DEM) noted, sod far min
mi ght have gone out of businesso in Rhode | sl
Rhode I slanddés sod farming industry expand

by both market demand and land-use policies. As suburban development spread after the
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1950s, there was a spike in demand for turfgrass to carpet developments. At the same time,
traditional crops like potatoes and dairy were in decline; many empty potato fields in Rhode
Island were converted to sod farms by the 1970s and 80s. This shift was an economic
decision, farmers in the state saw turf as more profitable and aligned with the needs of a
suburbanizing region.

Critically, Rhode I slandés | and conservat.
the state established the Farmland Preservation Program (sometimes called the Farmland
Preservation Act) to purchase development rights from farmers and permanently protect
agricultural land. Along with the Farm, Forest, and Open Space Act (which offers property tax
incentives for keeping land in agriculture), these policies kept farmland from being lost to
housing or commercial devel op maemandPreSarvatore 1981
program has preserved over 8,250 acres across 120+ farms. Sod farms have been major
beneficiaries given their (short term) profitability. In total, roughly 1,400+ acres of turf farm land
have been protected from development under these programs.

From a pedology perspective, sod farming in Rhode Island raises both interesting
opportunities and concerns. Rhode I sl andés tu
agricultural soils on Washington CoauthCourdyssit o ut
on the same prime soil that once grew potatoes mid-century. These soils are ideal for turf: they
drain well due to the coarse-textured outwash substratum yet have a fine enough solum hold
nutrients and moisture for grass growth. The relatively flat, stone-free nature of these fields
also makes it easier to harvest sod strips cleanly. Rhode Island is using its prime farmland to
grow lawns, which is a point of local debate. Many argue that such soil should grow food
instead of grass, giventur f 6s | ow ecol ogical Dbiodiversity v
standpoint, they are unable to compete with large-scale agriculture of more productive areas of
the country. Thus, they turn to specialized agricultural products such as sod which is grown
locally and does not ship well.

A key issue with sod farming is the long-term removal of the loess cap. Harvesting sod
inherently strips away part of the fieldds so
organic matter. Millar et al. (2010) quantified these losses and measured soil loss rates of
about 74 to 114 metric tons per hectare per year on active sod fields in southern Rhode Island,
equivalent to roughly 0.8 cm (a third of an inch) of topsoil removed annually. In practical terms,
if no mitigation is done, a sod farm could lose an inch of topsoil in only around 3 years of
continuous harvests. This contradicts some industry claims that sod farming causes no net soil
loss.

Many of the agriculture fields that URI owns are leased to local sod companies for a
fraction of their real value. Additionally, the sod companies have been known to strip the loess
and leave the fields barren once their lease is up.

See below for some image showing plowing, harvesting, and eolian erosion of sod fields
in nearby Slocum.
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Above: Erosion while plowing a sod field. Dust cloud circled in red. Winds were < 5 mph.

Pattern ground and ice wedge casts:

Directly after glaciation, Rhode Island experienced a periglacial period wherein the
climate was similar to that of modern-day Alaska and northern Canada. Soils/sediments in the
area were subject to a number of intense freeze-thaw cycles and permafrost. Ice-wedge casts
(IWCs) are the remnants of epigenetic ice wedges that once occupied contraction cracks in

per mafrost . During periglacial winters, tensi
fissures in the frozen active layer; spring meltwater infiltrated these cracks and refroze,

building composite ice veins that widened episodically byafewmme ach year . The
wedge-shaped body of ice, commonly0.3-1 . 5 m wi de at the pal aeosul
point2-6 m bel ow it. When regional <c¢climate war ms

disappears, the ice melts out, and leaves open voids that collapse and are infilled by overlying
| oess. Th e diled voidschawragpear as V-shaped structures that sharply truncate
underlying stratification yet retain an internal infill distinct from surrounding soil, making them
reliable indicators of former permafrost rather than tectonic fracturing or liquefaction features.

Because freeze-thaw cracking repeats on a hexagonal grid, individual ice wedges meet
at roughly 120-degree junctions, producing a surface mosaic known as non-sorted polygons,
generally termed as patterned gr oundaspatdlp e
coherent record of cryogenic processes that operated during and after ice-sheet retreat. Here,
the polygon network is visible on aerial imagery and in ground-penetrating-radar profiles.
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Pedologically, IWCs and other patterned-ground features disrupt horizon continuity, mix
contrasting textures, and channel water and r
polygon center more thickly than the rims, meter scale variations in bulk density, moisture
regime, and nutrient availability develop, complicating soil classification and land-use
interpretations. Cryoturbated zones may excee
surfaces, overprinting or i gi gralttcrgptenicsiructirésusv i a l
essential for accurate soil mapping. This can be seen in the soil maps of the Peckham Farm
outwash plain where map-units follow these paleo river bars from the outwash streams. See
Stone, J. R., & Ashley, G. M. (1992). Ice-wedge casts, pingo scars, and the drainage of glacial
Lake Hitchcock. http://nesoil.com/upload/lceWedgel.pdf.

Patterned ground at Pekham Farm. The thin green lines were the relic fissure cracks that filled with loess.

The broad wavy and elongated areas were the braided outwash channels later covered with loess.
- = B

Artesol is around here,
within the outwash
stream channel
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http://nesoil.com/upload/IceWedge1.pdf

Use of ground penetrating radar in soil mapping:

Ground-penetrating radar (GPR) transmits short electromagnetic pulses (typically in the
50 to 1000 MHz range) into the ground and records the travel time and amplitude of reflections
generated where dielectric permittivity changes, such as at soil-horizon boundaries, textural
contrasts, water tables, or st one-invasiveenmging bfn p
solum thickness, buried A or O horizons, changes in bulk density (dense till), and abrupt
lithologic discontinuities with verticalresolut i ons on t he order of a fe
signal attenuation increases . - - - = » . ] .
with electrical conductivity, v omeem e s e e
penetration depths vary from
>10 m in dry
<0.5 m in sal
mar shes (why W(
to map peat thickness in tidal
marshes); selecting lower
antenna frequencies (e.g., S :
200 MHz) sacr.i P,%M""’f

- .
=

o & '
gt v, :01 r ] W 2 st
but extends depth, whereas ~-gf M {'3 )\ ".-;P'.. SR, 4 ,

. . K & - Al W ) " . . ‘ ‘.
higher frequencies (e.g., \g\} - . LR “W"‘/ Qv ;ﬁ :
900 MHz) resol',a'« ' " 5.,\;‘:& \r“;z-\ H
stratigraphy in loess, turfgrass :“t bl -4 f *\a ':: ; .'}.‘r’: *'.‘.4;. ?\ e » ; :Q‘
root zones, or archaeological & B TN A ' & ! Q)

- w Bty lourunﬁ' PEPOSITS 2N
topsoil. i i N ET Ui : >

Above: GPR output
showing IWC.

Below: Ice-wedge cast.
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2022 aerial imagery and 2 ft contours
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URIEDC., RIGIS, Esri, NASA NGA USGS, FEMA

Aquasol proposal discussion:

The proposed Aquasol order classifies mineral soils that remain saturated within 30 cm
of the mineral soil surface for a sufficient duration to become strongly biochemically reducing.
These conditions lead to the development of clear morphological indicators of wetness, such
as gleyed colors, redox depletions, and concentrations. Soils meeting this definition generally
align with very poorly or poorly drained classifications and support hydrophytic vegetation while
excluding most mesophytic crops unless artificially drained. (see the abbreviated proposal in
the supplemental materials)

The proposal addresses a long-standing gap in Soil Taxonomy by formally recognizing
soils where water moves so slowly that persistent saturation dominates their behavior,
function, and appearance. Current classification systems capture some of these soils within
faquico suborders, but the Aquasol concept
saturation and more definitive redox features. The classification criteria for Aquasols are based
on established definitions of aquic conditions, morphological indicators like gleying and mucky
textures, and additional qualifiers like histic or spodic horizons, sulfidic materials, or persistent
surface inundation.

To test the proposal, over 160 soil series from aquic suborders were evaluated,
specifically those classified as very poorly drained (VPD), poorly drained (PD), and somewhat
poorly drained (SWPD). Of the 83 PD and VPD series examined, over 90% met the Aquasol
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criteri a, confirming the the orderds criteri

behavior. Only about 5% of the SWPD soils were falsely captured, and many of those may
have been misclassified to begin with, given their shallow water tables and gleyed
morphologies.

The proposed Aquasol order would include multiple suborders (e.g., Frasaqgs, Perags,
Mollags, Vertags) that reflect hydrology, mineralogy, and diagnostic horizons. Aquasols are
positioned in the taxonomic key after Histosols and Gelisols and are intended to reflect both
soil function and land-use limitations.

Given the contentious nature of the exact definition of an Aquasol, the Aquasol order
proposal is currently tabled due to the on-going strife in NCSS caused by the mass layoffs and
resignations of federal employees. The authors of the proposal believe it is more important to
work together in this time of uncertainty than to butt heads over criteria definitions.

See supplemental information for proposed keys of Entisols and Inceptisols without the
SMR at the suborder level. We hope to discuss how the classification of these pits would
change given this proposed change. Paper copies will be available.
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Peckham Artesol Pit

Originally, we expected to find aloesscaphere( we di dndét | ook at ae

LIDAR, silly us!), but when auguring down we found thick HTM over the original soil surface
and had this pit dug in order for the tour. Although there is no direct evidence of when this area
was filled, it was likely by sod farmers who were leasing this land from the university. As you
see in the 1962 aerial imagery and 2022 hillshade image this area is part of a small
drainageway, likely a remnant of the outwash plain. In the 2022 imagery we also see some
patterned ground.

Given the morphology of the buried soil, we can assume this area was wetter than the
sod farmers would prefer and so they filled the low area with fill, likely from a local source. This
resulted in anthrodensic horizons which have perched the water table and has led to the
formation of redox features in the HTM.

The buried soil resembles the moderately well drained pit in the woods, and the original
soil surface at this pit is approximately 30 cm above the soil surface of the moderately well
drained pit. Notably, there is no apparent loess cap in the moderately well drained pit nor this
pit. This is likely caused by water erosion given that this would have been a drainageway. It is
al so possible that this soilds | oess cap was
company that leased the land.

Note: Not a densic contact @ ~Cd as we found roots in the matrix within and below the
horizon.

Mineral soil surface: 32.24 m.
Classification 2022 KST: Coarse-loamy, mixed, active, mesic Anthroportic Udorthent

Classification proposed: Coarse-loamy, mixed, spolic, mesic, udic family of Typic Haplortharts
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Peckham Artesol

Field Morphology

Horizon Upper Lower Boundar Matrix Color Texture Coarse Structure Consistence Redox Parerjt Notes
Depth Depth y Fragments Features Material
/\ 5-FIM Local )
A 0 5 CS 10YR 3/4 SL SR GR 1MGR FR N HTM
A 5-F/M Local )
Ap 5 25 CS 10YR 3/4 SIL SR GR 1M SBK FR N HTM
N 5-FIM CD Local . -
C 25 38 AS 10YR 4/4 SIL SR GR 0 MA FR/FI Masses HTM Relic and active iron masses. Roots
N 10 - F/M CD Local . .
Cd 38 58 CS 10YR 5/4 SIL SR GR 0 MA FR/FI Masses HTM Relic and active iron masses. Roots
85% 10YR
~ 5/4 10% 3/3 3-FM Local
NCo 58 88 AB 506 10YR L SR GR 0 MA Fl N HTM Roots.
6/4
Apbl 88 96 AB 75 YR 3/2 sL 3-FIM 1 M SBK FR N Outwash Intermittent and sometimes mixed in with horizon
SR GR below.
7.5YR 3-FIM Sometimes mixed with horizon above depending
Apb2 9% 104 AW 2.5/2 St SR GR 1M SBK FR N Outwash where you are in the profile.
Bwbl 104 125 CS 7.5YR 4/4 SL gRFG"\RA 1M SBK FR N Outwash -
10 - FIM 1CO
Bwb2 125 142 CS 7.5YR5/4 SL SR GR SBK FR N Outwash -
BCb 142 147 AW  10YRS6 VGRLS ‘o g’g’ 1F SBK VFR N Outwash Stone line
8-FIM CD
Cc1 147 179 CS 7.5YR 5/6 S SR GR 0SG LO Masses Outwash -
c2 179 179+ - 10YR6/4  COS g 0SG Lo N Outwash -
Lab Data
Horiz . 1:1 H20 Coarse Fine 550*C Estimated Bulk
0, 0, 0, 0, 0, 0, 0, 0,
on Sand % Silt % Clay % pH ODOE VCS% CS% MS % FS % VFS % Silt % Sile  LOI % Co%w Density
A 51.94 43.45 4.61 6.48 - 9.47 7.53 11.92 9.62 13.39 39.98 3.47 5.37 2.8461 1.14
~Ap 42.02 51.85 6.13 7.18 - 4.54 7.48 11.84 8.31 9.84 50.91 0.94 4.1 2.173 1.58
~Cl 38.99 54.6 6.41 7.21 - 3.73 6.78 11.13 7.71 9.64 50.5 4.1 3.62 1.9186 1.61
Cd 39.24 56.8 3.96 7.03 - 4.16 6.95 11.83 7.41 8.88 52.54 4.26 3.78 2.0034 1.68
ey 49.11 43.6 7.29 6.32 - 5.51 10.72 16.06 8.63 8.19 40.04 3.56 4.38 2.3214 1.49
Apbl 47.85 46.09 6.06 6.29 - 4.94 11.88 17.55 8.9 4.59 40.13 5.96 6.11 3.2383 1.46
Apb2 56.34 35.56 8.1 6.28 - 5.1 16.05 20.78 10.2 4.21 28.49 7.07 9 4.77 1.31
Bwbl 53.36 39.46 7.18 6.32 - 4.73 9.52 24.63 9.24 5.25 33.3 6.16 2.79 1.4787 1.42
Bwb2 63.69 30.23 6.08 6.49 - 9.03 13.92 21.19 14.03 5.51 26.71 3.52 3.31 1.7543 1.45
BChb 78.28 17.4 4.32 6.56 - 6.67 42.73 22.42 5.11 1.36 - - 1.09 0.58 -
Cc1 96.21 1.78 2.01 6.66 - 19.19 35.77 27.49 15.13 1.65 - - 0.68 0.36 1.55
Cc2 96.49 1.69 1.82 6.58 - 7.92 48.88 38.22 1.47 0 1.2 0.49 0.71 0.3763 1.52
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Peckham Well Drained Pit

Correlated as the Riverhead series, this pit does not appear to have been farmed in the
last 90 years when looking at aerial imagery but there is evidence of plowing. See below for a
description and lab data from 2018. Note this pit has likely moved ~10 feet since that
description.

Mineral soil surface: 32.52 m
Discussion on classification without SMR. See keys.

Classification 2022 KST: Sandy, mixed, active, mesic Humic Dystrudept

2013 KSSL Lab Report: https://tinyurl.com/39t98fs8

2013 Description: https://tinyurl.com/4b3pna74

Oed 0 to 4 centimeters (0.0 to 1.6 inches); black (5YR 2.5/1) moderately decomposed plant
material; many very fine roots throughout and many fine roots throughout; fragments; ultra
acid, pH 3.4, pH meter; abrupt smooth boundary. Lab sample # RI11309171; observed in pit,
small

Apd 4 to 19 centimeters (1.6 to 7.5 inches); very dark grayish brown (10YR 3/2) sandy loam;
50 percent sand; 47 percent silt; 3 percent clay; weak medium subangular blocky structure;
friable; few medium roots throughout and common fine roots throughout; 1 percent by volume ,
1 percent by weight nonflat subrounded indurated 2-39-75 millimeter unspecified fragments
observed by weighed method; extremely acid, pH 4.0, pH meter; abrupt smooth boundary. Lab
sample # RI11309172; observed in pit, small. Small (0.5 cm) of A horizon overlying Ap. 10YR
2/1, fsl. ImGR, Many VF roots

Bw1d 19 to 34 centimeters (7.5 to 13.4 inches); brown (10YR 4/3) sandy loam; 55 percent
sand; 43 percent silt; 2 percent clay; weak medium subangular blocky structure; friable; few
medium roots throughout and few fine roots throughout; 1 percent by volume , 2 percent by
weight nonflat subrounded indurated 2-39-75 millimeter unspecified fragments observed by
weighed method; extremely acid, pH 4.3, pH meter; clear smooth boundary. Lab sample #
RI11309173; observed in pit, small

Bw2d 34 to 70 centimeters (13.4 to 27.6 inches); yellowish brown (10YR 5/4) coarse sandy
loam; 67 percent sand; 31 percent silt; 2 percent clay; weak medium subangular blocky
structure; friable; few fine roots throughout; 1 percent by volume , 2 percent by weight nonflat
subrounded indurated 2-39-75 millimeter unspecified fragments observed by weighed method;
very strongly acid, pH 4.5, pH meter; clear smooth boundary. Lab sample # R11309174;
observed in pit, small

Bw3d 70 to 98 centimeters (27.6 to 38.6 inches); yellowish brown (10YR 5/4) loamy sand;
weak medium subangular blocky structure; very friable; 1 percent by volume nonflat
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subrounded indurated 2-39-75 millimeter unspecified fragments observed by visual inspection
method; clear smooth boundary.; observed in pit, small

Bw4d 98 to 122 centimeters (38.6 to 48.0 inches); yellowish brown (10YR 5/4) loamy coarse
sand; weak medium subangular blocky structure; very friable; 5 percent by volume nonflat
subrounded indurated 2-39-75 millimeter unspecified fragments observed by visual inspection
method; clear wavy boundary.; observed in pit, small

Cd 122 to 200 centimeters (48.0 to 78.7 inches); dark grayish brown (2.5Y 4/2) coarse sand;
structureless single grain; loose; 10 percent by volume nonflat subrounded indurated 2-39-75
millimeter unspecified fragments observed by visual inspection method.; observed in pit, small
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Peckham Moderately Well Drained Pit

Note the dark inclusion to the bottom left of the pit. The LOI for the dark area is ~2.90%
while the Bw directly above it is ~1.65% with no apparent difference in PSD. This pit may be on
the line of the original plow line, as the wetland boundary is directly to the east by a few feet.
Also note the very abrupt boundary of the Ap2 boundary to the left.

Mineral soil surface: 30.70 m
Discussion on classification without SMR. See keys.
Classification 2022 KST: Coarse-loamy, mixed, active, mesic, Oxyaquic Dystrudept

Classification proposed: Coarse-loamy, mixed, active, mesic, udic Oxyaquic Humidystrepts

Peckham Poorly Drained Pit

Discussion on Aquasols. See information and proposed keys below. Description below.
E horizon is intermittent and some inclusions in and below E have higher ODOE than the
surrounding area, on the line of making spodic materials.

The pits in this area have very intermittent morphology and horizons come and go, we
hoped this profile would be more reliable but unfortunatly that is not the case. Observe both
the main pit face but also the face to the left and right. Some areas have more prominent E
horizons. This soil is fairly indicative of marginal soils found on the lines of wetlands in Rhode
Island.

Although the surface of the White Horn Brook floodplain lies a few feet to the east, there
are no buried soils in this profile (or on the flood plain). The surface of the flood plain is 10 - 20
cm lower than the mineral soil surface of this poorly drained pit.

Organic soil surface: 30.26 m
Discussion on Aquasols. See proposed keys and edited proposal.

Classification 2022 KST: Coarse-loamy over sandy or sandy-skeletal, mixed, active, mesic
Aeric Alaquods

Classification proposed: Coarse-loamy over sandy or sandy-skeletal, mixed, active, mesic
Aeric Alaspodaq
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Peckham Sudbury

Classification:

Field Morphology

Upper Lower Matrix Coarse Consis Parent
Horizon pp Boundary Texture Fragments Structure Redox ) Notes
Depth Depth Color (Vol %) tence Material
7.5YR
Oe 0 3 AS 25/2 MPT 0 - - - - -
7.5YR 2-FSR
AE 3 6 AS 2 5/1 FSL GR 1 F SBK VFR N Outwash -
7.5YR 2-FSR
Apl 6 12 AB 3/2 SL GR 1 M SBK FR N Outwash -
Ap2 12 23 AS 7'35/2R SL 2 'gRSR 1M SBK FR N Outwash Very Abrupt boundary to left. Intermitent.
Bwl 23 40 cs 1225 st 8 FC{"\FQ SR 1cosBK FR  CDMasses Outwash -
Bw2 40 57 cs 1OYR g 8-FIMSR  ngek pr CDMasses, 4 uash  Dark inclusion below. Estimated C% = 2.90%
5/6 GR & Depletions
2.5Y 8-FIMSR 1M SBKto M D Masses,
BC 57 76 GS 4/4 S GR 0SG VFR & Depletions Outwash -
2.5Y 10-F/M
Ci1 75 105 GS 5/3 S SR GR 0 SG LO M P Masses  Outwash -
2.5Y 10-F/M
Cc2 105 105+ - 5/2 S SR GR 0 SG LO M P Masses  Outwash -
Lab Data
Sand 11 Coarse Fine 550*C Estimated Bulk
1 ilt O 0, 0, 0, 0, 0, 0,

Horizon % Silt % Clay % Hp2|§) ODOE VCS% CS% MS % FS % VFS % Silt%  Sili% LOI % C % Density
Oe - - - 3.88 - - - - - - - - 91.58 45.79 -
A 65.42 26.68 7.9 4.16 0.46 3.95 9.74 18.23 27.68 5.83 22.88 3.8 11.52 5.76 1.07

Apl 62.41 29.63 7.96 4.8 0.43 4.04 14.44 20.05 19.62 4.26 25,65 3.98 9 4.5 1
Ap2 62.73 30.91 6.36 4,92 0.2 6.64 17.33 17.77 17.65 3.34 27.87 3.04 412 2.06 1.14
Bwil 75.62 15.99 4.98 5.05 0.42 3.14 11.29 38.59 18.67 3.92 15.22 0.77 4.09 2.05 1.21
Bw2 75.92 18.95 5.13 4.92 - 3.79 11.11 35.9 21.41 3.71 17.3 1.65 3.77 1.89 1.31
BC 89.53 5.43 5.04 497 - 1.42 6.67 54.73 23.46 3.25 5.06 0.37 1.87 0.94 1.5
C1 92.72 4.32 2.96 4.87 - - - - - - 2.65 1.33 0.21 0.11 -
Cc2 94.69 3.12 2.19 476 - - - - - - 2.18 0.94 0.19 0.1 -
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Peckham PD

Classification:

Field Morphology

Upper Lower Bou Matrix Coarse Parent
Horizon bp ndar Texture Fragments Structure Consistence Redox ) Notes
Depth Depth Color Material
y (Vol %)
Oe 0 7 AS 10YR 2/1 MPT - - - - - -
7.5YR 5-FSR F F Pore
A 7 20 AS 25/1 SL GR 1F SBK CFR Linings Outwash -
7.5YR 5.FSR
A/E 20 25 CsS 25/1& SL GR 1M SPK FR N Outwash Intermittent
10YR 5/3
10 - F/M .
Bhs 25 53 CS 7.5YR4/4 SL SR GR 1F SPK FR N Outwash Intermittent
7.5YR 5/4 20- E/M
Bw 53 70 CS OR 10YR GRLS S 1M SPK FR C D Masses Outwash -
4/4 RGR
20- F/IM
Cg 70 70+ - 10YR 4/2 GRS SR GR 0 SG LO C D Masses Outwash -
Lab Data
. Sand 1o, Clay  1:1H20 0 o o o o Coarse Fine 550*C Estimated  Bulk
Horizon % Silt % % oH ODOE VCS% CS% MS % FS % VFS % Sit%  Silt% LOI % C % density
Oe - - - - - - - - - - - - 93.92  49.7776 -
A 7836 11.8 9.84 3.34 0.36 2.37 8.54 12.69 33.31 21.46 7.41 4.39 - - 0.79
A/E 68.44 2484 6.72 4.9 0.13 2.37 8.54 12.69 33.31 21.46 2229 255 324 1.7172 1.27
Bhs 68.11 2339 85 4.23 0.29 4.65 13.15 28.48 17.11 5.05 21.49 1.9 7.15 3.7895 1.29
Bw 85.79 12.12 2.09 3.54 0.15 4.49 14.73 27.03 17.11 4.75 - - 2.01 1.0653 1.34
Cg 92.26 453 3.21 3.65 - 2.04 12.3 38.29 27.11 6.05 3.32 121 1.62 0.8586 1.47
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Peckham VPD Trays

Note the thin horizon of higher clay material. When running PSA on it we got ~12% clay
which is remarkably high for Rhode Island. We are interpreting this as alluvium from White
Horn Brook. We have also found evidence of quasi-limnic materials incorporated into the lower
portion of the histic epipedon. Diatomaceous earth appears to make up the majority of 5-10%
of the 30-35 cm horizon in this soil. The brook was likely impounded by beavers for a period of
time which allowed finer mineral material to settle out and created this peculiar horizon.
Images below (200x) of some of the diatoms found in the mineral/organic contact. Pieces of
the inclusions will be passed around. Matt Ricker found a continuous horizon of diatomaceous
earth about a quarter mile upstream. Matt has provided us with SEM images of the diatoms he
found, and we have also included a 220X image of the diatomaceous earth. Notes the high
guantity of diatoms and their skeletons which make up the majority of the particles in the
sample.

2 separate profiles shown here: a Terric Haplosaprist and a Histic Humaquept
Proposed classification: Histic Humiperaq

Discussion on Aquasol. 35 cm organics would make Aquasol. We also have a tray of soil from
closer to the brook that does make Terric Haplosaprist. See information and keys in the
supplementals.

Organic soil surface: ~29.95 m
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$20.0kV 11.4mm x400 BSECOMP 60Pa 1/12/2009

"100um
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