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Site Background
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Figure 1 — Site Location Map (Pig Point — 18AN50)

Source: Dr. Al Luckenbach — Anne Arundel County Lost Towns Project

Patuxent River, Maryland 2



Site Background

* Site initially recognized in
2008, with field excavations
2009 to 2015

e 149 5-ft square units
documented 365 features,
630,000 artifacts, 30 c-14
dates which spanned nearly
10,000 years
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* Three distinct areas excavated:
* Lower Block
* Upper Block
* North Block
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Sources Tetra Tech, Asna Anundal DPW,
ESRI
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Site Map with Lidar-Derived DEM (ESRI)




Site Background

* Lower Block — “Feasting Area” North Block —

« Contained Woodland period (EAeE
midden

e Stratified in situ Early, Middle, and

Late Archaic cultural deposits 22

* Cultural deposits extended to over Zie%

6 ft (2 m) below grade "

Upper Block —
“Habitation Area”

* Upper Block — “Habitation Area”
* Intact stratigraphy from Late
Woodland to Early Archaic 7 = -

« Thousands post-holes marking BN Lower Block —
outlines of “wigwams” s

* North Block — “Ritual Area”
* Rare Adena-influenced mortuary
pits




Pig Point 18AN50 Projectile Point Types
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Lower Block — Depth (over 6 ft of Cultural Deposits) — Why?

-

Source: Dr. Al Luckenbach - AA County Lost Towns Project

Need for Additional Scientific Disciplines in Geology and Geomorphology 6




Geomorphological Investigation
Development of a Site Conceptual Model

Visual Observations
via Site Visits of
Open Excavations

Desktop Study Developed Draft
(Previous Research) Geologic X-Sections

Hand Auger Soil Digital Photography 3D Stratigraphic

Sampling (Multiple) of Sediments Modeling

Soil Survey and Soil ESRI GIS Mapping Coulter-Counter
Profile Analysis (LIDAR) Grain Size Analysis

Multiple Lines of Evidence




Geology

* Patuxent River Valley Terrace BM 1\ WaTH ,
Deposits \WOTREE
* Mapped as Pleistocene e Wee? @ R
* Interbedded sand and R -
gravel i : ’
* Lesser amounts of Silt/Clay =T B oient River
e Quartzose gravel typically ' Ney a—
concentrated in lower
portion
* Cobbles and boulders of
mafic rock
* Limonite conglomerate
* Glauconitic Sands

Miocene
Holocene
3 (Calvert
(Abuyium) Formation)

Eocene
Nanjemoy
Formation

Source: MGS — Anne Arundel County Geologic Map

Desktop Study 8
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EXPLANATION, FIGURES1b AND 1c

loess >50 cm thick;

I 86-55 ka, 30-40 ka,
13-11 ka

Parsonsburg Sand

(dunes and sand sheets as
interpreted for this study);
35-16 ka

Other dunefields in the
- Chesapake Bay area
|

—_—

31-20 ka

Wind-eroded
corridors

Late Wisconsin (~30-12 ka)
glacial boundary

River flow direction
approximate boundary of

sl I >50-cm-thick loess
‘ g 0 20 MILES Dune Fields
Source: Synthesis on Quaternary aeolian research (2015, } i J ! .
Markewich, Litwin, Wysocki, Pavich 0 10 20KILOMETERS Infilled para bolic

Medium Sands

Synthesis on Quaternary aeolian research in the unglaciated eastern
United States (0.25-0.50 mm)

Helaine W. Markewich **, Ronald J. Litwin”, Douglas A. Wysocki ¢, Milan J. Pavich®” NW to SE Trendmg

2U.S. Geological Survey, 1770 Corporate Drive, Suite 500, Norcross, GA 30093, USA R I dge I Ines
b U.S. Geological Survey, 12201 Sunrise Valley Drive, MS 926A National Center, Reston, VA 20192, USA
© National Soil Survey Center, 100 Centennial Mall North, Room 152, MS 34, Lincoln, NE 68508, USA

Desktop Study 9




LIDAR maps confirmed presence of parabolic
topographic relief and NW to SE ridge lines

Y)l‘ : ' >..I / y’
NW-SE Trending 8

Ridge Line:

Relic Dupe Field
(NW-SE Axis)

North

o.zm' ¥ g POWERED EY @
County of Anne Arundel, State of Virginia, Esri, HERE, DeLorme, INCREMENT P, Intermap, METI/NA... esrl

Regional Map — Source Bordering Dune Aeolian Topography

ESRI GIS Mapping - LIDAR 10



Soil Map—Anne Arundel County, Maryland, and Prince George's County, Maryland
(DoRR and Pig Point Archeological Areas)

Aeolian Sand Soils in Pig Point and DORR
Archeological Areas (NRCS)
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Soil Series Taxanomic classification Texture Drainage Parent material
Middle Atlantic Coastal Plain
Aeolian sand soils
o — 408 ' S
." £ Formel’ Sand . Dawner Coarse-loamy, siliceous, semi-active,  Loamy sand Well drained Loarmy fluviomarine
' a5 mesic Typic Hapludults deposits
Wi Quarry, Evesboro  Mesic, coated, Lamellic Sand Excessively drained  Sandy marine and
LOC(Jtion Quartzips amments eolian deposits
. Galestown Silicrous, mesic Psammentic Loamy sand Somewhat excessively  Sandy eolian
Hapludults drained deposits and lor
fluviomarine
sediments
Hammonton  Coarse-loamy, siliceous, semiactive, Loamy sand Moderately well Loamy fluviomarine
mesic Aquic Hapludults drained sediments

Single +— Coalescing

Parabolic ﬁ %
Lo ™y

1 Kilometer

Hand Auger
Locations

Pig Point
(18AN50)

xATEN
351500 353500 .
& : .
4 Map Scade: 1:16,500 F printed on A portaik (8.5"  11%) sheet. 3
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Map projection: Web Mercator  Comer coordinates: WGSS4  Edge tics: UTM Zone 18N WGSS4 Y
UsDA  Natural Resources Web Soil Survey 10/8/2015 gy ) = 'iZ
== Conpservation Service National Cooperative Soil Survey Page 10of 4 { /s )

= i L {
Source: Ivester ahd Leigh (2003)
Riverine dunes on the Coastal Plain of Georgia, USA .

Andrew H. Ivester™*, David S. Leigh®

f Geography, The L

Relic Aeolian Conditions Determined by Soil Survey Data vt e e Gt 5

Reccived § June 2001 reccived in revised foam 31 July 2002 sccepted 2 August 2002
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Data collection:

* Soil sampling from open
excavations
Hand auger sampling at bottom
of archeological units and in
near-by strategic areas

13

( Data Collection — Soil Sampling and Completion of Hand Augers
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Typical Digital Photograph of Sediments

Typical of Patuxent River Terrace Deposit Sediments

. T - F -4 B

| Digital Photography of Sediments 14



L ~———_ _ Pig Point Archaeological Analysis

20,50 b
;10.3(
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Increased Variability of Gravel
within Lower Block
(Adjacent to Swale/Stream Bank)

3D Model of Gravel/Non Gravel Interface
Potential Climate Change Events?

3D Stratigraphic Modeling (Site Specific)




Pig Point - Lower Block

18AN50 — Plg Point Lower Block Profile
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C-14 Results

L : Grain-Size

Beta-260444 - Cal AD 1270 to 1420 (Cal BP 680 to 530) x - iy Coulter Counter
Beta-273057 - Cal AD 1260 to 1320 (Cal BP 69010 630) -

Beta-260443 - Cal AD 1230 to 1400 (Cal BP 720to 550)

Beta-273058 - Cal AD 1210 to 1290 (Cal BP 7400 660) 1

Beta-273059 - Cal AD 1210 to 1300 (Cal BP 74010 650)

Beta-273060 - Cal BC 170 to Cal AD 30 (Cal BP 2120to0 1920)
Beta-273061 - Cal BC 410 to 360(Cal BP 2360 to 2300)

Overlying Terrace Gravels 5

“‘—5_," Beta-286251- Cal BC 6240 to 6070 (Cal BP 8190 to 8020)
7] Beta-286249 - Cal BC 6240 to 6050 (Cal BP 8190 to 8000) -
= Beta-286250 - Cal BC 6460 to 6340 (Cal BP 8410 t0 8290) : ]
=4 3
= P
§ 4 3000 BP (Pre-Ceramics) \
= Beta-314772 - Cal BC 6820 to 6630 (Cal BP 8770 o 8580) S Gravel Only in
25 pe b BN il //PostHOles ]
= Geologic Disconformity PR 3 ‘_1'”_"—_-
% Aeolian Sands/Colluvium e, 53108 Gravel.in Isolated
% 1 .

v, }
Typical BCS

Geologic Disconformity

] /

7 i 2C1 Terrace Gravels Overlying Eocene 6 i \SQZ_Q,E}L___I/
Clay (Nanjemoy Formation) \

] P 10,000 BP — —

- oints Ceramics g — o — B
8 : 2€2 ‘ Stemmed Points D Townsend PIBIStocene \‘(Estlmated)

I — = = ‘ Piscataway Points ﬁ Mockley 7 2c1

: R @ Micro-disk ' Popes Creek
9 - A Triangular Points . Accokeek

‘ Kirk Points

Medium Sand

Phi Units ¢ 1.0 1.5 2.0 2:5 3.0

Document multiple climate-driven erosional and depositional cycles

Soil Profile Analysis Multiple A horizons, A/E transition, series BC horizons, C1/C2 fluvial gravel 16




Highest % in Medium Sand Fractions

Table 2 - Particle Size Analysis Summary (Coulter Counter < 2mm) /
(M,): (0,): (Sk): (K,):
Total (<2 mm) (%) Sand fractions (2-0.09 mm) (%) Folk and Ward Method (Phi)
Sample Location Sample Depth (ft)[ N Clay Silt Sand vis fs ms cos VoS Mean Sorting | Skewness | Kurtosis
Lower Block - Above Gravel 1to 5.5 ft BGS 10 3.7% 13.3% 83.0% B.6% 15.3% 37.3% 20.3% 3.4% 2.2 21 0.6 18
Lower Block - Transitional 6.0 to 6.5 ft BGS 2 2.9% 12.7% 84.4% 5 7% 12.0% 33.3% 23.0% 10.3% 19 21 0.5 19
Lower Block - With Gravel 7.0to85BGS 4 3.7% 14.7% 8l.6% 5.9% 12.2% 32.8% 24.0% B.8% 2.2 2.3 0.5 1.7
Morth Block - Above Gravel 0.2 to 5 ft BGS 18 4 1% 14 5% 81.4% 6.7% 15.7% 40.0% 17.2% 18% 24 21 0.6 17
Morth Block - With Gravel 7to 13 ft BGS ] 1.6% 4.6% 93.8% 2.2% 7.3% 33.6% 33.9% 16.8% 10 13 0.2 1.7
Upper Block - Above Gravel 1to 1.5ft BGS 2 4.6% 16.2% 79.2% 5.B% 12.1% 37.4% 20.8% 3.1% 25 24 0.6 18
50.0% 50.05%
Pig Point Coulter Counter Testing Results Pig Point Coulter Counter Testing Results
o All Samples Above Gravel =0e All Samples Transitional and Below Gravel
N=30 N=12
40.0% 40.0%
35.0% 35.0%
30.0% 30005
K &
E 25.0% g 25.0%
# 20.0% # 20.0%
15.0% 15.0%
10.0% 10.086
Iy T | Wt ol |
% CLAY: %V FINE % FINE % MEDIUM % COARSE %V % V FINE % FINE % MEDIUM % COARSE w%V % V FINE % FINE % MEDIUM % COARSE %V % CLAY: % V FINE % FINE % MEDIUM % COARSE %V % V FINE % FINE % MEDIUM % COARSE %V % V FINE % FINE % MEDIUM % COARSE %V
SILT: SILT: SILT: SALT: COARSE SAND: SAND: SAND: SAND: COARSE GRAVEL GRAVEL: GRAVEL GRAVEL COARSE ST SILT: SILT: ST COARSE SAND: SAND: SAND: SAND: COARSE GRAVEL GRAVEL GRAVEL GRAVEL COARSE
SILT: SAND: GRAVEL: SLT: SAND: GRAVEL

Higher % of VF and F Sand Higher % of C and VC Sands

Coulter-Counter Grain Size Analysis — 42 Samples




Coulter Counter Testing Results
Mean Grain Size (Folk and Ward Method) in mm

0.7 Mean Grain Size calculated
from <2 mm truncated
0.65 sample set

055 Sample Bag A A
0.5 Pleistocene Terrace
Deposit Sediments
0.45 Possible changes during

Scandic Time Period
04

0.35

03

Mean Grain Size (mm)

0.25 & Evidence of Change in
A | Geomorphologlcal Conditions
at Pleistocene/Holocene
A Contact (Younger Dryas?)

Relic Late Pleistocene

0.1 Aeolian Sediments

Evidence of Hypsithermal
0.05 Sediment Accumulation
Changes?

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12 125 13 135 14

Depth (Feet BGS)
® North Block @ LowerBlock @ North Block Burial Pit

Coulter-Counter Grain Size Analysis — Relic Aeolian vs Fluvial Coarse Gravel




Lower Block
C-14 dates (avg. 2 sigma) 1

Pig Point (18AN50) - Lower Block
Sediment Acculation Rates (mm/year)
(Based on C-14 Results and Stratum Thickness)

35

Increased Mass-
Wasting during
3.0 Pacific/Little Ice Age,

®l «— 1350A.D. 1345A.D.
fll «— 1290A.D. 1250A.D.
+— 1255A.D.

Late Woodland, and
Historic Periods = . 70s.c.
25 «— 3858B.C.
<«+— (pre-ceramic~-ca. 1000B.C.)
o 2.0 Development of . D
- <«— 3419B.C.
-“é‘- Anthropogenic ”Midden” 6155B.C. 6145B.C. 6285B.C
during Stable Sub- o - - -

=
— 1t Atlantic/Scandic/Neo- | PR
%’ ' Atlantic Early and Middle = (ster“e')'
= Woodland Periods Early Holocene

10 ) Landform

' Colluvial Over- Stabilization
Printing and Mass
4« Wasting During
0.5 Hypsithermal (5-7 ka)
0.0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Years BP

Sediment Accumulation Rates and Climate Change e




Relationship between Upslope vs Downslope (Lower Block)
All Artifacts Normalized per Unit

180.0
655
1600 685 745 2070 2325 5310 5149 8155 8670
a Hypsithermal
(5-7Ka)
'é 1500 Scandic
= y . .
= Disconformity
= (increased flood Chesapeake
g frequency and Bay
E 100.0 magnitude) Stabilizes
=
& Warmer and
z Dryer
= 80.0 (decrease in
§ vegetation
= allowing
'<_t 60.0 ‘ Possible Erosional more erosion
|C_) Sequence Along during rain
Lower Slope of
. events)
40.0
20.0
(0X0)

A- Late B - Late C-late D-Middle E-Early F - Early G-late H-Middle I[-Middle J-Early K - Early L-Early M-Early
Woodland Woodland Woodland Woodland woodland Woodland Archaic Archaic Archaic Archaic Archaic Archaic Archaic

Total Count (Normalized per Unit) (Areas 1,5, 15, 18) Upslope - All Artifacts C-14 (Avg 2-sigmas YBP)

Total Count (Normalized per Unit) (Areas 6,7,11,15) Downslope - All Artifacts

Sediment Accumulation Rates and Climate Change 20
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Climate Change and Long Term Human Occupation




Indian
Creek

LW

MW

EW

Late Archaic

Middle Archaic

EA

Cultural Periods/C-14/Stratum/Climate Correlation Chart

Cultural
B.C./A.D. Period
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(300Yrs.)
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w ITTTRWIA T T
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'_;:2“
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8
3000 ___:"'IA'/I\'AE"':__
1_ _ Jransition_ _ _
4000 | &
<
@
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7000 |
g
8000
Paleo
9000
Modified from Data

from Gallivan 2011

Summary — Correlation Chart

Key Events Pollen Zones
Lower  Upper Blytt-Sernander Climate Stratigraphic (Indian
Yr B.P. c.14 Block Block C.14 ClimaticEpisodes Forest/(Pollen)  Discontinuities  Creek, MD)
0 L2.3, Modern Cool moist to 7.
4,5 Neo-Boreal cool dry Ragweed
1345AD 1350 ADH A 3 |1540AD “Little Ice Age” ; Little Ice Age
Spruce-Pine | _ o= ==l _
1250AD 1290ADM B m— (7508 6
1000 1255ADE C {C'?’b)_ Ericacueae
w |4 | 605AD Neo-Atlantic “;?Ir_l'}‘c“gf’;zt | Scandic | {blueberry)
D [&| 5 |320aD ccandic Cool Moist (17508.P.) (cooler)
2000 T 0/H/C(C-3a) .
& _
70BC| E é 6 bAtlanti Warm Moist Hzrbaceous
3000 3508C| F :L.L_E Sub-Atlantic 0/H/C (C-3a) ( itra]ctrreeaese
—_ £ = Chesapeake pollen)
=) = P
E _:':E-. E Warm Dry Bay Stabilizes
4000 Sle 2] 7]5 Sub-Boreal Oak Hickory | --SubBoreal | 4-Oak
[y o Cinnamon
° = D (c-2) (42008B.P.)
s o = Fern (warm
5000 = © - and dry)
3319BC| H : :
R T Warm and ! ! 3-0ak
= : Hypsithermal - —va
6000 8 slightly : (5-7 ka) ] I:Iazelnut
Atlantic moister - | Cinnamon
? S| 8 |45108BC 1 1 Fern-Sedge
- g Oak Hemlock e ] {warm and
7000 ' E (c-1) moist)
8000 1458C61558BC| ) [
6285BC g 9
= ‘] Boreal Warm and
9000 6670BCIL |2 dry 2-Birch
4 [ 8|10 72058 Pine Oak Oak
. =] Goldenrod
Kk 1 @ Pre-Boreal (B) (warming)
10000 Point
Not | Cooland dry [ _Younger Dryas _ |
C Ot nt Younger Dryas Spruce Pine (10,100
11000 ontex (A-4) 10,900B.P.) 1-Pine
Alder {cold)
Modified from Vento 2015




Northwest A Southeast

Calvert Formation Geomorphic Landform Development of Pig Point Calvert Formation
(Miocene ~ Marine) (Late Pleistocene) (Miocene -Marine)
3 @ ' Active Source-Bordering Dunes  Patuxent River o N N
e Patuxent River Terrace Terrace Deposits :
b Deposits (Alluvial) Pig (Alluvial)
Point -

\

Prevailing Wind
Direction

Exposed Braid-Bars

/N

'vvv

Braid-plain Sediments (Patuxent River) Marlboro Clay (Eocene — Intertidal)

/ Aquia Formation

(Paleocene — Shallow Marine)

Nanjemoy Formation
(Eocene- Marginal Shelf) Nanjemoy Formation

(Eocene- Marginal Shelf)

Marlboro Clay (Eocene — Intertidal)

Aquia Formation Paleo River Valley
(Paleocene — Shallow Marine)

(a) Alluvial deposition of basal Pleistocene terrace sand and gravel deposits and Late Pleistocene deposition of active
source-bordering aeolian dunes from braid-plain river sediments

Geomorphic Landform Development




Northwest B Southeast

Calvert Formation Geomorphic Landform Development of Pig Point Calvert Formation
(Miocene — Marine) (Miocene -Marine)

(Late Pleistocene/Early Holocene) Relic Source-Bordering _POtuxent River

% § Dunes Terrace Deposits g M B
W Patuxent River Terrace _ . (Alluvial) s
$ Deposits (Alluvial) Period of Erosion and .

Active Slope Wash

Exposed Braid-Bars \
w ~ v

Braid-plain Sediments (Patuxent River) Marlboro Clay (Eocene — Intertidal)

/ Aquia Formation

(Paleocene — Shallow Marine)

Nanjemoy Formation
(Eocene- Marginal Shelf) Nanjemoy Formation

— (Eocene- Marginal Shelf)

Marlboro Clay (Eocene — Intertidal)

Aquia Formation Paleo River Valley
(Paleocene — Shallow Marine)

(b) Terrace scarp erosion during the warm, wet interstadial culminating in the cool and dry Younger Dryas

Geomorphic Landform Development




Northwest

C Southeast
Calvert Formation Geomorphic Landform Development of Pig Point Calvert Formation
(Miocene — Marine) (Early and Middle Holocene) . , (Miocene -Marine)
@ Relic Source-Bordering pgtuxent River . @
: @ ] Continued Slope Dunes Terrace Deposits ol MRS
g Patuxent River Terrace Patuxent River Wash and Mass (Alluvial) ¢
X0 Deposits (Alluvial) (Beginning of Holocene Silts Wasting Pig
\ and Meandering River) Point /
Holocene Sands and Silts \ &
(Alluvial) /
Nanjemoy Formation / \ -
(Eocene- Marginal Shelf)

=

Nanjemoy Formation
(Eocene- Marginal Shelf)
Marlboro Clay (Eocene — Intertidal) / Marlboro Clay (Eocene — Intertidal)
; ' Buried Braid-plain 'Sediments \ Aquia Formation
Aquia Formation (Patuxent River)
(Paleocene — Shallow Marine)

) (Paleocene — Shallow Marine)
Paleo River Valley

(c) Increased erosion and colluvial over-printing (increased mass wasting) of up-gradient aeolian sands with enhanced
activity in the Middle Archaic “hypsithermal”

Geomorphic Landform Development




Northwest D

Southeast
Calvert Formation Geomorphic Landform Development of Pig Point Colluvial Slope Wash and Calvert Formati
(Miocene — Marine) L | Remnants of Source- givert Formation
(Late Holocene to Present) Bordering Dunes (Miocene -Marine)

Patuxent River Terrace

Deposits (Alluvial), é

Nanjemoy Formation
(Eocene- Marginal Shelf)

434

Pi
Patuxent River Terrace (Sediment Laden ¢
Deposits (Alluvial)

\ﬁ -. Cumulic A Horizon
% Patuxent River Develops

and Meandering)

Holocene Sands and Silts

. . (Alluvial)
Nanjemoy Formation

(Eocene- Marginal Shelf)

'\ Perched

Water
Marlboro Clay (Eocene — Intertidal) Marlboro Clay (Eocene - Intertidal)

Aquia Formation Paleo River Valley — \ A O E el

(Paleocene — Shallow Marine) Braid-plain Sediments (Patuxent River) {Paleocene = Shallow Marine)

(d) Landform stability and development of a cumulic A horizon with anthropogenic enrichment during the stable Sub
Atlantic through Neo Atlantic (Early and Middle Woodland periods) and additional colluvial over-printing by accelerated
mass wasting from the Little Ice Age through historic deforestation (Late Woodland and Historic periods)
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