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ABSTRACT

The Black Dirt Region in the State of New York has been
well-known for the unique taste of its onions, which is
attributed to the organic matter that weighs over 80%

in the soil. In recent years, however, the rigid economic
pattern restrains the development of this area. In the
meantime, local agricultural production is more and more
vulnerable to flooding. When this region is labeled as
“highly productive of crops,” the persistent factors that
have been shaping the black-dirt landscape are omitted.
The other name of the place, “the Drowned Lands,” may
better capture its entangled relationship with water.

In this article, hydrogeological dynamics and human
desire are regarded as the factors that sustain landscape
continuity and stability. Based on the research on
historical sedimentation in the Drowned Lands, this article
attempts to delineate a local scenario of covert landscape
evolution since the Last Glacial Maximum. The proposal
initiates a composite pathway of ecological functions and
touristic values in the agricultural region. Within a series
of “landscape prompts,” a lesser-known tale of local
geology and prehistoric culture is told. Through design
interventions, alternative possibilities of rural landscape
are tested, embedded meaning of the agricultural land
becomes tangible, and a more adaptive human-land
relationship is restored.
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1. Once struck by a severe flooding
event, the flat black dirt farmlands
are extremely susceptible to
complete inundation, and the
engendered economic loss could be
devastating.

2. lIce of Laurentide ice sheet has
retreated since 20,000 years ago,
when New Jersey’s shoreline was 50
miles (approximately 80 km) to the
East of the current one for so much
water glaciered on land (Adaptation
source: Ref. [5]).

s F w// /
20 000471

20,000 years

Laurentide Ice Sheet
meltwater discharge
into Lake Wallkill

ARl X
i Black Dirt Re

\\\ :fl]\Ed\fﬁﬂ

esﬁgﬁ—/
” 4
W Lake Wallkill

40km

% Sedimentary rocks

#[B% Clastic rocks
I mEsEhs Carbonate

O AXRBBRAZER “KNHMENER
N7 SRiERCRRRMmEMNLE.

FR I BLIR EL S vk RNR R 2R 91 (1&12)
WERFRATAE X 7 - IR — b w2k R
FET 0 B A ARV T . R =, DL RBR R 3R A A —— X
ARG A VK AT A

19664F , 2% it 24 G A 1k 41 3 9 & BT 3ty B

Wz N A, A AN SSETE IR AR 3R I 45 1Y 5 s o
HE— B 212 5804ERT". IH A 28RS AR A

PRRF IR, S, JFR LKA RAE Ny
FIRANTE . MTEHE T ORAY9 0004F HL, S 31k
FRARZ T T ol A AR A, PR R e &
fE, HE16 L, SEAAMED S LN —

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

TRE

Metamorphic rocks

X% Igneous rocks
I k1A Volcanic rocks

rocks EAE Intrusive rocks

RRUHRS RV, A, ANTFE AR & 4 T 5Ltk
S ERIp NG, U — B Sk, i
HIREY LR CREL R A 5l A asssm
iE}EE:F” 121

SRR, KO IE & A B I B AR
TR RESE K BRIR , BT R R A T KRR 2L,
BRI R R, PR RISEAEI A | SR, il
Vi R W IR I LAREAE30e m A RS R 4n
A, WERARIEHEG M EAT, — BRI 19554
HER E20 1 AR SEHRME KA R 0 R, AP 3 2
SRR o Y H B 28 B RS i OB £

121

N> © Chen Jiacheng



H7 o, AR 8E TRER T A REA Bz IR JLAS /I
RORFE ST BR o AT H AR At 9 p il T A8 15
AR MEsS, L, 2R BT 0 4z i T R i Al A
R HA AT A 5L

3 BHR

ST M A B RO S AR BR A K SO A, R
75 BT A A — Pl WA B R AR o oy Rk
SEEFE A A PRI A RS T, AR A S 3
AKORTERAE R PLRp . P, ASCRy Bt iK1
FoRIEAE AL, B 2 B MR TR DL SR
BRIPLIE . B EFE MM AT iR, KB T AN
P b BTIURR I SE AR 2 e AN b s 38T e T
X—FIE, TS T4MUERME SRy
H” o fEXH, RO FHE DAL T4, Jf
Xi44 A BB TR B AR5 . ([514)

FNRAKN CHWMEET , LT
WEKIET, h—&RBEEN . —
— ARG, TR BRI T R K S
HEEK . IRAARRIHA K BRI Hb 0 A % 5
RANA— UK N o A7 S8 52 1 7E 37 3 1 Ffp o
ZAM, HARGEBFR T B 057 W R BOK 7, A
FORs AR M TR (D5, 6) o T4k, RN
TRED 65 22 N B AE ey 1530 WU &% B il /R AUl

FOR K BEER
Last Glacial Maximum

R =
=

\ Crevasse

i kil
| Wouin-

JRARZE -
_Basal floqding

Bédrock TR .
9] BETRE IR R (75 000£EA] ) g :grs before p
1~ Start of Wi consin Glacial Episode '

.
3- “ ,
4 18 z i} = .
- L0 DO - L@ 4
o w88 A (83N =188 Al
1 S
ISYIRSEY R 39 Se
Sl 3% = Se
o|o0 QO Q0
gy 0O ©a ®a
RENX

Variation in temperature/°C

122

KIERR / [BRRE XL

Deglaciation/Paleolithic Culture

\ B P
i Esker  gf
KB

. Proglacial lake

, ars before present

W, TR Y SRR —— A R BB TE A TR =
R, AFEERT X AR, R
AT m s soh (FE7) o B2,
XA — A RELL IR R SRR TR SR L
3 M3 2R K BT 2B ) K 38 4 B R
T ZE R RZE R AR R S

BOARASR CEFHET, WE T
. RPBEHMS R B (E-) . IE R
R AL E 1] B A IR IR B R T 45 v ok 1 3B 19 7 1l
KR 1 i B e S AE FLBE IS B E R R T &R .
A, AT A U TR SR X, T A
T G 2] Re A R RAMEL . AR, BT
Z B AR B L SR LA e 3 mAE A, X AT RE R
T B UK TR s T ORR A PR TR ARG K, AT
FRLBHIE TR — M A AR 1] 55—z i (1519) .

ATFFRVOT T — RS B = A
il A TS YUK R 22 PLe (819) o Bl
HMIMBICNE 3T, & 50K A+ 12 [
S AR I AT AT DAZE SR Al P £ 3l
I 30 4 0 —— 31X —F5 AL AT R R T 0 S DU AE RV b
HWHEZ (E10) .

FEARE CIHASIEE " WO AR
(1 —3B 4o RO E & & P I AR HEK TAR IS, 448
TR 3 2 T A S ) F T R e TR A, SR Ak
F 70 B MG B (8 A P A v AR AR B4R o AR R TR K

I SHARRR

Archaic and Woodland Periods

3
Passenger
PIREONS  EmbmE
Taxodium distichum

swamp

Bil5 e = =
“Island TRIREE IR

B s Wallkill River

Hiith

Farmland

FIVE U E W A RCEAE T, AR B rh g B
FREER W, R T WO A e 8 R R [ b, AT R
HAL T B ZAENHIAR BE (E11) o i
TR IR PO 2 el A Bl T O H 2R SE, IR GE R
R B TR ROl A (K12) .

AR FUDRAL T R — I By
(13 o 3K/ B TR 57 18 28 T UK o 9 A o o S
TUUR . BERIE R, S ORI BN A 22 AT AE
Ry . AT D5t R
FHTEPAZ (Taxodium distichum ) 1BPE, Bz
DU A R R A SR 3, ARRTER BB T —
BRAAS TR T /N O T IR IR AT B k2
X5, AR R T IR AR SR
TITFENTE /NG, Horp— A Or gt s
BB CLEMT o A NZRTE PSR I
WE/NEy AT 2 R B A T7 T ARG Lp 0 B T U 1
Bdk i M LR 8, 0T = AT T kIS
BA T m (E114) o PRI, KA ARARIE
b R 1 bR B 8% 25 AR 19 VA S AR 7K, AT
TR LV S

IEQSX 44~ S 0LAR BT /R 1Y), P B 19 5 4
WEEI T, EE T 5L A R 6 3K SR PH o)
M. RAEEN AT REXEENAN—E, H
ENTRES A8 T X RS, B
FEETR RS EOWE EIR DL R AR, H

JRERHE

Post-columbian Era

3. NEHHESHKIFESEWEER: &2
R, KIRKSITEE,
RTIEMSRE; ALY,
WERSREIFHE, URENEZAN
IPRENHEREMYRE (212
EXHE2]) .

3. Regional landscape evolution
from Pleistocene to today: In the
early Holocene, glacial meltwater
submerged this terrain as wetlands
and bogs; About 10,000 years ago,
the drastic warming in the Earth had
driven the mega-fauna to extinction,
to which Paleo-Indians” hunting
activity also contributed greatly
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1 Introduction

If “sustainability” suggests the trajectory of a
self-renewable future, “persistence” could be
nuanced as emphasizing occurrences in the
past. Compared with “perpetuity,” persistence
stresses a sense of “endeavor” that enables
lasting existence, instead of just signifying a
state of being. Furthermore, if “locality” were
understood as some inherent character evolved
in a particular place, persistent factors could be
counted as one of the locality’s connotations.

Sometimes, designers put much effort into the
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recorded history of a site, which restrains their
design palette, since written history pertains to a
literate culture that lasts for a rather short time
at the scale of landscape evolution. As scholar
John Dixon Hunt pointed out, three physical
elements—geology, topography, and climate—
set up a precondition for designers to begin
with!". These fundamental elements promise the
inventive analysis of a “critical history.” Indeed,
to uncover a more fundamental and persistent
spirit of a place, we designers need to spend
more time studying geologic past and prehistoric

culture of a site.
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5. BB ‘MBE Bt FEmE 5. Site plan of prompt 1 Maple Swamp
6. “MAEE MAEE 6. Section of Maple Swamp
7. ‘“WMRNBER NerEEE 7. Holistic scenario in Maple Swamp
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What exactly does “persistence landscape”
mean? This article could hardly give a definitive
answer, which is neither its intention. Rather, it
is perhaps more useful to test the speculations
mentioned above in a design proposal in the
wish of giving “persistence landscape” a visible

profile.

2 Landscape Evolution of the Site

The area of interest is the Black Dirt Region
(approximately 105 km” in size) in the Orange
County of New York State, USA. When the
British and Dutch people initially settled down in
the early 18th century, the seasonally inundated
swampland was named “the Drowned Lands”
and used only for pasturage. It was the later
arrival of Polish and German immigrants who
found the soil underwater similar to the fertile
chernozem in their homelands that included
farming into the local agenda of development.
Later on, generations of European immigrants

strived to drain the swamp and fight against

3 © Chen Jiacheng
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downstream millers to control the water.
Today, this dark-surfaced area is renowned for
the pungent taste of onions due to the high
concentration of sulfur in the soil (Fig. 1).
Today’s agricultural landscape, of course,
only occupies a rather short time in a very long
evolution of this place. Approximately 20,000
years ago in the Wisconsin Glacial Episode
(last glacial period globally) of Pleistocene,
the Laurentide Ice Sheet once covered half
of North America and built the farthest
terminal moraines in New York’s Long

Island (Fig. 2)”"!. During the post-glacial
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period of the late Pleistocene (about 18,000
years ago), the 600-meter-thick ice sheet started
melting, which triggered a series of cultural
and ecological events (Fig. 3)”. Consequently,
glacial meltwater was discharged and formed
proglacial lakes, such as Glacial Lake
Albany and Lake Wallkill that geologists
have identified"® (Fig. 2). If we cut a section on
site, lacustrine silt and clay will be found with
carbonate rocks on the periphery of farmlands,
indicating the edge of former proglacial lakes.
Human settlement in Wallkill River

Valley is traced back to 12,580 years ago,
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(1) This article adopts the commonly
accepted name “Lenape Indians” to
refer Lenni-Lenape Native American
people.
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o

as archeologists discovered a rock shelter of
Paleo-Indian in the Dutchess Quarry Cave in
1966, These Paleolithic people hunted with
fluted stone points, fished with harpoons, and
gathered fruits and nuts as a supplementary diet.
For the next 9,000 years, the Lenape culture
underwent Archaic Period and Woodland Period
at a steady pace, until Lenape Indians first
encountered European settlers in the mid-16th
century ¥, Today, the massive bowl of soil is

“a repository of paleontological and Paleolithic
evidence”, where bone relics of mastodons and
dinosaurs were found during tillage, along with
arrowheads and spear points'”,

In juxtaposition, the hydrological
dynamics continued silently. The ground is
inundated during flooding and gets drained
afterward. Winter storms freeze water to
ice, and when temperature resumes, ground
thaws. Meanwhile, reeds and sedges grow
and decompose, which gradually enriches
the wetland soil and elevated it by 30 cm per

year!”!. Today, the canal-ditch system endures

125
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the cycle of draining and flooding. In extreme
weather, such as the flooding in 1955 or
Hurricane Irene in 2011, the agricultural loss
could be devastating, as crops had to be left
rotten in the field. The local government has
built several Floodplain Bench Projects, but
these engineering measures could delay the
flood inundation for some hours at best. As
farmlands will be more and more vulnerable
due to increasingly frequent flooding events,
it is not unreasonable to question the
feasibility of preserving the current mode of

comprehensive agricultural reclamation.
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3 Design Proposal

Informed with the rich site evolution
and vibrant hydrological dynamics, we
need to reimagine a new kind of landscape
stewardship. It could be a battle in a rabbit
hole if we keep focusing solely on defending
agricultural production against flooding threats.
Alternatively, the design proposal calls for a
paradigm shift to consider more on deep time
in search of new opportunities. The research
started with a geological survey and discovered

that different kinds of geological sediments meet
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Farming Station Farming field
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in unexpected locations'®’. Based on this finding,
four liminal places are selected as “landscape
prompts”, where distinctive geological materials
meet and affect respective ground conditions.
(Fig. 4)

The first prompt, Maple Swamp, is on the top
of a karst aquifer, which comprises an epikarst,
a vadose, and a phreatic zone, stratifying three
types of groundwater respectively: fresh water,
mixed water, and old water”. Erratic rocks in
different sizes are deposited around on the site.
In the proposal, more red maples are planted on-
site for sap collection, whose roots pump water
in the opposite direction of liquid’s penetration
(Fig. 5, 6). Historically, Lenape Indians taught
early European settlers how to make maple
syrup, whose raw material, tree sap, could
only be harnessed in the chilly early Spring. A
new program of syrup production re-engages
people with this historical scenario (Fig. 7).
Metaphorically, it is an opportunity for visitors
to engage with the fluidity of the site, which is
manifested in the form of stratified groundwater
and tree sap in maple tree’s phloem, ending in the
finally distilled sweet syrup.

The second prompt, Abandoned Sand Mine,
is on a higher ground of sands and gravels,
with an esker hill on its west side and black-dirt
farmlands outside of its berms on the east (Fig. 8).
The North-East orientation of esker reveals the
direction of ice retreat in the Wallkill River Valley.
Striations were marked on the steep slope surface
as the result of intensive ice body frictions.

Seven trapezoid-shaped mining zones can still be

1. 1233 “[B4EiTE” - HERligiE S BER I EE
12. “IpSiEiTE” REIEE

11. Prompt 3 Old Oxbow: new farming facilities and regenerative
agricultural practices
12. Section of Old Oxbow
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recognized from the air, suggesting that there
could have been industrial excavations for gravel
and sand agglomerates. Peculiar enough, their
water level is about 3 meters higher than that of
the surrounding farmlands. This phenomenon
is probably due to the intensive compaction by
the humongous glacier, which turned ground
sediments into diamicton under the waterbody.
The new underground composition effectively
obstructs water penetration penetration from the
sand mine side to the other (Fig. 9).

To enunciate this height difference of water

planes, an observation tower is proposed to

= ¥

Birdhouses

ARSI 2

itable Monument

offer a vantage point (Fig. 9). When one climbed
up the tower from bottom to top, the height
difference between the sand mine waterbody
and the outside grounds would speak more and
more for itself. People can fish by the ponds,
participating in an activity that is peculiar for a
brownfield but native to the Drowned Lands in
history (Fig. 10).

The third prompt, Old Oxbow, used to be
part of Wawayanda Creek. After Europeans
settlers started draining farmlands, the Oxbow
evolved into a crescent-shaped wet meadow.

Today, green sedges grow out of dead ones.

Bl

Mount Eve

Rl

P

Canoe planter

SWRIHE | RREIRE

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

9

— © Chen Jiachen

~

Black soil is fermented in the Oxbow due to
seasonal inundations, which also periodically
catches irrigation water from the ditch network.
To activate the Oxbow and its surrounding
lands, the proposal offers to build new farming
facilities that are attached to it (Fig. 11). The
new ditch network integrates the Oxbow

as a sub-system and turns the fermentation
process productive for sustainable agriculture
production (Fig. 12).

The fourth prompt is located on the Island
Edge of Black Walnut Island (Fig. 13), a drumlin
till that was deposited and compressed under
the extreme weight of the Laurentide Ice Sheet.
The island used to be a resting place for the
Lenape during fishing in the daytime. We can
imagine a scene, in which Lenape fishermen
traversed Taxodium distichum swamps, docked
their canoes with fish and mussels in them, and
eventually found a rather dry place on the island
for a halt. To register this scenario and put the
human body in scale, several monumental shapes
of the canoe are imprinted on the island edge.
One of the earthy mounds is designed to be a
habitable monument for birds to nest. Viewing
afar from a restored Taxodium distichum swamp,
one could find the silhouette of canoe-shaped
earthwork doubling that of the Black Walnut
Island and Mount Eve behind, all parallel with
the direction of ice sheet retreat (Fig. 14). When
floods came, the restored wetland forests and
depressed topography would be able to catch
stormwater from ditches, therefore attenuating
the impact of flooding.

As the descriptions of 4 landscape prompts
suggest, the moment of scenario revelation is
transient, while the proof of landscape persistence
is specific from place to place. Although each
prompt is only a glimpse of perceiving the past,
a collection of them renders a more complex
picture of this area. Index in each prompt
leaves room for projecting historical scenarios.
The encoded meaning in design would be fully

understood only when audiences are involved
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to harvesting the nature, climbing up towers to
observe it, witnessing how soil is fermented in it,
or measuring their bodies against it.

In representation, each prompt has a holistic
full-time scenario that bridges the past and the
present in imagination. According to French
philosopher Alain Roger, the mediation through
looking by representing nature (“in visu” ) is just
as important as operating physically on site (“in
situ” ), while both constitute a process called
artialisation®"”. To Roger, in visu and in situ
are two modalities that transform lands (“du
pays”) into the landscape (“le paysage”), and
nature shall not be regarded as landscape unless
the former is “artialised” by human. In another
word, the cultural imagination that these scenario
drawings may bring completes the overarching
meaning of “landscape.”

At a macro-scale, these prompts are
connected by a composite pathway that weaves
4 threads together: a dirt path, a widened
river, a band of shrubs, and a belt of expansive
riparian forests (Fig. 15). As an ecological
corridor, the afforestation work thickens existing
riparian forests and enriches forest canopies by
introducing edible trees for farmers to harvest for

extra income.

4 Discussion

4.1 Climate Change Reconsidered

Climate drives glaciation process, and the
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M

subsequent deglaciation embodies the surficial
geology. In the scope of deep time, organic
matter and human activities are weathering
forces that shape topographies. In conscience of
the last major climate change event, it helps us to
contextualize the current one in environmental
history. Radical narrative, however, usually pivots
around a total inculpation of modern technology
advancement and omits a grander landscape
perspective, which could be counterproductive
against those environmentalists’ own political
agenda. Catastrophic and imminent as the
current climate change has shown, this historical
understanding is not meant to undermine the
seriousness of the issue, but instead, it allows

for an adequate factual ground to better cognize
the problem. The current interglacial period is a
relatively benign period for life to thrive, which
has been historically shorter than its glacial
counterparts'''!. In this regard, global warming
is indeed part of a fluctuating continuum. The
landscape prompts offer a chance to ponder the
landscape evolution in the scale of geological
time, which relates today’s deglaciation with the

one that happened 18,000 years ago.

4.2 Geological Ethics

Hydrogeological phenomenon and human
desire are recognized as two persistent factors
that shape landscape in this proposal (Fig. 16).
Still, how can we cancel the dichotomy between

a material process and a subjective experience
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under the unified concept of “persistent
landscape”? Influenced by the discussion

of “the geology of morals” in the classical

book A Thousand Plateau: Capitalism and
Schizophrenia, philosopher Manuel DeLanda
has an appealing view to offer.""” His renewed
idea of “geological ethics” provides us with a
unique perspective to conceptualize “persistence
landscape” in terms of physicalism and
materialism.

To DeLanda, the “wisdom of rocks” is
about finding a way of listening to a creative
and expressive flow of matter for guidance!"’.
He further transfers this general idea to the
sorting and hardening in food chains and
social hierarchy, arguing that the key for
meaningful changes is to find the right “degree
of viscosity and stratification” that matches

CI31-According to the

specific social fluxes
presumption of geological ethics, the viscosity
of a primitive society is more coherent with its
contemporary ecosystem and less stratified than
an industrialized one. This insight justifies the
Lenape culture’s resistance against organizational
solidification of society. Instead, they chose to
live a nomadic life and migrated between the
mountain ridges and Atlantic coastal plain in
a seasonal pattern'*. From the perspective of
the “wisdom of rocks”, a persistent natural
phenomenon, human desire is nothing more
than a certain kind of abstract expression of a
material process, through which its embedded
subjectivity receives a physicalistic explanation.
Calling for actions, DeLanda urges social
reformers to map the “attractors” that orient
the dynamical behavior of social flows'".
Industrialized agriculture has exacerbated today’s
environmental crises and needs to be readjusted.
In this proposal, the desire for finding meaning
is conceived as the new attractor to orient
the evolution of the Drowned Lands, while a
more ecologically diverse and demographically
plural community is considered to reflect a new

befitting social viscosity for the Drowned Lands.
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15. A composite ecological pathway featuring hybridized
planting

16. Two defined persistent factors, human desire and
hydrological forces, are written in each landscape prompt
for visitors to attend repeatedly.

(2) The word “artialisation” is an archaic French word. To
quote Roger directly in English, “Nature is indeterminate
and receives its determinations only from art: a country
becomes a landscape only under ‘the condition of a
landscape (paysage)’, and this is according to the two
modalities of artialisation: mobile (in visu) and adherent (in
situ).” (French quotation in Ref. [10] from page 17 to 18)
In his Nonorganic Life, DeLanda points out two processes
in the geological cycle that have particular expandable
implications: “sedimentation” (i.e. raw materials are
selected and hydraulically sorted) and “cementation”

(i.e. sorted materials are consolidated into permanent
structures). These two stages pertain to a macroscale
process of “stratification.”

@) Please find more information about the Solomon

R. Guggenheim Foundation in its official website.

©

5 Epilogue

AMO?’s recent exhibition “Countryside,
The Future” reminds the public that more than
half of global population lives on 2% of the
Earth surface, while less than 4 billions of the
rest inhabit the residual 98%®. Unfortunately,
most countryside that we see today is becoming
gradually banal in a rather homogeneous
pattern. As what this project wishes to uncover,
a rural site could have been a milieu of exciting
spectacles and remains as a palimpsest until today
for designers to retrieve inspirations in depth.

Climate change may come and go, but the
cycle of their appearance persists; the lifespan
of wildlife and plants may be short, but their
evolution persists; one human society may be
succeeded by another, but the “geological ethics”
persists, and so does our curiosity. To unleash the
potential of landscape, it requires designers to
inquire and experiment persistently, an endeavor
that precisely reflects how the word “persistence”
itself is defined as. LAF
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