
computer-processed into 2D contour plots and 3D mesh, or terrain, 
models of  the basin as it appeared prior to being inundated by rising 
sea levels over the last three millennia. The resultant georeferenced 
terrain models defined areas of  former dry land with fresh-water 
drainage, marshes and plant communities once amendable to human 
occupation. 

 This process of  Historic Impact Analysis 
focused project resources on only those parcels demonstrated to be 
both potentially sensitive, and devoid of  past impacts. This non-
random geospatial evaluation strategy also reduced the scope of  
project-wide cultural resource evaluation requirements by 80 percent 
(from 178 to 35).  

These applied technology solutions – historic GIS to 
project historic survivals and 3D paleoenvironemtnal reconstruction 
to project prehistoric archeological sensitivity -- have served as the 
primary analytical framework for the review of  hundreds of  New 
Jersey land use permit reviews by the NJDEP over the past decade. 
In 2007, in recognition of  the potential sensitivity of  now-
submerged wetlands and in response to potential impacts from 
current federal marsh restoration efforts, a major US Army Corps of  
Engineers study recommended that these geospatial and paleo-etween 1992 and 1995, Dr. Grossman directed the multi-
environmental strategies (the“Grossman model”) continue to be staged federally mandated archaeological and historical 
implemented for current and future federally-mandated cultural Bsensitivity study of  the New Jersey Meadowlands, know as 
resource evaluations of  the Meadowlands.  the Special Area Management Plan, (or SAMP). The basin-wide and 

parcel specific investigations were undertaken as part of  a federal 
Draft Environmental Impact Statement for hundreds proposed 
development parcels within the basin. The staged series of  cultural 
resource studies were conducted under contract with the CDM 
Corporation in compliance with Section 106 of  the National 
Historical Preservation Act. It was executed as a multi-agency 
partnership between the U.S. Environmental Protection Agency, the 
U.S. Army Corps of  Engineers, the New Jersey Department of  
Environmental Protection, and the Hackensack Meadowlands 
Commission. 

The study innovated through the early use of  two geospatial 
strategies to evaluate the archaeological sensitivity of  the Hackensack 
Meadowlands: the use of  early GIS for the scaled  comparison of  
historic and modern maps and air photos, and 3D paleo-
environmental modeling to project colonial and prehistoric land use 
patterns over the past 3000 years.  These approaches reflected four 
assumptions, 1) that the environment of  the study area has changed 
significantly over the time span of  human occupation in the region, 2) 
that potential archaeological sensitivity must be based on the 
evaluation of  past, versus contemporary, environmental conditions, 
3) that the now inundated basin contained extensive areas of  formally 
exposed dry land and 4) that the ancient shoreline was some nine to
12 feet lower two to three thousand years before the present. 

The 3D reconstruction used a mid-19th century Army 
surveys of  mud depths to render 3D terrain models of  the now 
inundated landscape.  It used modern dated pollen cores ro then 
accurately populate the prehistoric totpography with appropriate 
contemporary plant and tree varieties. The historic New Jersey State-
commissioned bathymetric survey was digitized and georeferenced 
to the modern New Jersey State Plane coordinate system. Once tied 
to real world coordinates, the historic mud-depth records were 

 

. 

GIS-based comparisons of  historic and prehistoric land 
forms, and modern impacts, defined both areas of  potential 
archaeological sensitivity, as well as disturbed or destroyed areas that 
could be excluded from the sample recommended for additional 
parcel-specific investigation
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The Use of Historic GIS & 3D Terrain Modeling to  

Reconstruct the New Jersey Meadowlands 
 

By 
Joel W. Grossman, Ph.D.  

Abstract prepared for the Meadowlands Symposium,  
New Jersey Meadowlands Commission, October 9-10, 2003 

 
Between 1992 and 1995,  working as a sub-consultant to the CDM Corporation, Dr. 

Grossman directed a series of map based archaeological and historical sensitivity evaluations 
of the New Jersey Meadowlands Basin as part of the  now superceded multi-agency Special 
Area Management Plan (SAMP) study.  This staged series of increasingly more refined parcel 
assessments used GIS and 3D terrain modeling to reconstruct, project and evaluate past 
environmental conditions and archaeological sensitivity for 175 proposed development 
parcels covering a total of 6,200 acres out of a district total of 20,000, or for about 30% of 
the Meadowlands District.  This GIS-based framework served to reduce the scope of 
project-wide cultural resource evaluation requirements by 80 percent (from 175 to 36) and, 
over the past decade, has served as the analytical framework for many  New Jersey SHPO 
determinations regarding the possibility of the presence of cultural resources in the 
Meadowlands . 

 
This paper will summarize the methodology and results of the original multi-staged 

SAMP historic/cultural studies, illustrating the two step process of first using GIS-based 
scaled comparisons of historic maps to  define areas of potential archaeological sensitivity, 
both historic and prehistoric, and then second, examine the use of Historic Impact Analysis, or 
the scaled subtraction of all impacts to a study area,  to refine and focus recommendations 
for additional archaeological assessment only to  areas of limited, or no, demonstrable past 
disturbance.  The paper will also illustrate the 1994 and modern application of 3D terrain 
modeling and paleo-environmental reconstruction using georeferenced historic Civil War era 
military bathymetry, dated pollen cores and marine transgression curves to graphically 
project the changing landforms and habitat of the Hackensack Meadowlands over the past 
3000 years.  

 
Finally, the presentation will highlight the untapped potential of these newer 3D GIS 

and terrain modeling technologies in conjunction with the emerging data base of critical 
historic and environmental map sources at the Meadowlands Commission to provide new 
insights into current and past environmental conditions of the now inundated New Jersey 
Meadowlands.   

 
 
AUDIO VISUAL REQUIREMENTS:  The talk will be accompanied with a CDR of digital images 
and streaming video animations of reconstructed past environmental conditions in the Meadowlands.  A video 
projector and large format screen will be required. 

Joel W. Grossman, Ph.D.             520 West 218 St., Apartment 5G, New York, New York, 10034        
Tel: 212 942-3314    Email: jwgnyny@nyc.rr.com 
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Revisiting the SAMP:  
The Use of Historic GIS & 3D Terrain Modeling to  

Reconstruct the New Jersey Meadowlands 
 

By 
Joel W. Grossman, Ph.D.  

Abstract prepared for the Meadowlands Symposium,  
New Jersey Meadowlands Commission, October 9-10, 2003 

 
Between 1992 and 1995, working as a sub-consultant to the CDM Corporation, I 

directed a series of map based archaeological and historical sensitivity evaluations of the 

New Jersey Meadowlands Basin as part of the now superceded multi-agency Special 

Area Management Plan (SAMP) study.  This staged series of increasingly more refined 

parcel assessments used GIS and 3D terrain modeling to reconstruct, project and evaluate 

past environmental conditions and archaeological sensitivity for 175 proposed 

development parcels covering a total of 6,200 acres out of a district total of 20,000, or for 

about 30% of the Meadowlands District.   

This paper will summarize the methodology and results of the original multi-

staged SAMP historic/cultural studies, illustrating the two step process of first using GIS-

based scaled comparisons of historic maps to  define areas of potential archaeological 

sensitivity, both historic and prehistoric, and then second, examine the use of Historic 

Impact Analysis, or the scaled subtraction of all impacts to a study area,  to refine and 

focus recommendations for additional archaeological assessment only to  areas of limited, 

or no, demonstrable past disturbance.  The paper will also illustrate the 1994 and modern 

application of 3D terrain modeling and paleo-environmental reconstruction using 

georeferenced historic Civil War era military bathymetry, dated pollen cores and marine 

transgression curves to graphically project the changing landforms and habitat of the 

Hackensack Meadowlands over the past 3000 years. The study was conducted in two phases 

between 1992 and 1995 under the auspices of the United States Environmental Protection 

Agency, the U.S. Army Corps of Engineers, the New Jersey Department of Protection and 

Energy, and the Hackensack Meadowlands Commission.  

The initial 1992 study summarized and plotted all known prehistoric and historic 

sites, the extent of past survey coverage and areas of potential sensitivity. A series of map 

overlays of different periods and information were overlaid and referenced onto the CDM 
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(Camp Dresser McGee) project maps of wetland, infrastructure and potential 

development areas.  In addition to published archival and cartographic sources, oral 

history and the files of the NJDEP OHP, much of this first study drew upon the work and 

preservation concerns raised by our recently deceased colleague and mentor, Ed Rutsch 

in his 1978 study.     

 In 1994 and 95 a second phase was initiated by the agencies to address new 

alternatives and to evaluate and reduce the number of parcels in need or additional 

archaeological survey and assessment through the elimination of disturbed or impacted 

areas.  Identified impacts included, historic and recent ditching, land fills, road and rail 

construction, and impacts from industrial development   Field survey data was augmented 

with quantified image analysis of low altitude 1963 - 1992 air photos. 

This strategy of scaled map comparisons through time provided a concrete set of 

criteria for reducing the overall sample to a relatively small number of potentially 

sensitive study areas and that demonstrated a potential for survival due the lack of any 

demonstrable and substantial impacts. 

The staged GIS-based Historic Impact Analysis focused project resources on only 

those parcels demonstrated to be both potentially sensitive and devoid of past impact and. 

reduced the scope of project-wide cultural resource evaluation requirements by 80 

percent (from 178 to 35).  As was by Tedrow of Rutgers University in 1969 as part of his 

study of environmental change as in-depth study done for litigation over riparian rights,  

we recommended five localities be investigated with radiocarbon dated pollen cores for 

environmental reconstruction (Grossman 1994; Terdrow 1969). 

(SLIDE) In 1996 and 97 the Department of the Army Planning unit of Aberdeen 

Proving Ground, in conjunction with the Advisory Council of Historic preservation, 

requested that I summarize and codify this methodology and provide case studies from 

prior Federal projects to develop a protocol or framework on the use of applied 

technology, including historic GIS based Impact Analysis in the cultural resource 

planning process.  In addition to being cost effective, it also helps the archaeologist find 

things, both at the regional, local and site specific level.  Here, for example in Puerto 

Rico we georeferenced and compared (added and subtracted) scaled plots of Total Station 
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surveyed coconut tree locations, geophysical anomalies of trash concentrations, land crab 

nests and artifact density plots. By first defining and then avoiding disturbed and/or low 

yield or integrity areas of the site, the rescue excavation yielded thousands of undisturbed 

prehistoric Carib artifacts and the in tact house remains dating to 600 A.D., and as a 

result finished on time and on budget. .   

In Lower Manhattan, we used computer scaled map comparisons of the South 

Ferry Terminal project to identify areas of potentially surviving early 17th and 18th 

century deposits, comparable to those of the Dutch West India Company site discovered 

in tact beneath the modern water table and the subsequent 19th and 20th century rubble 

and basement floors.  

The scaled historic map comparisons of the Meadowlands provided good data on 

the 19th and 20th centuries, less for the 17th and 18th centuries, and little for the prehistoric 

periods.  To address the earlier 17th century and prehistoric sensitivity of the 

Meadowlands it was necessary to reconstruct what it was or may have been several 

hundred or thousand years ago, based on what it looked like then versus today.   What 

was the past topography and landscape like, what was the habitat diversity of the area?  

To answer these questions it was necessary to reconstruct the meadowlands basin 

as it looked like thousands of years ago before it was inundated.  Two independent lines 

of evidence, the first from pollen, the second, cartographic from a unique mid-19th 

century map, clearly suggest that the environment and ecology of the Meadowlands has 

undergone significant change, both over at least 3,000 years of prehistoric human 

occupation, and even perhaps over the more recent historic period, from the 17thth and 

20th centuries, as well.   

The first line of evidence, from vertically controlled and radiocarbon dated pollen 

cores, suggests that the Hackensack Meadowlands began to emerge as a salt marsh some 

1,500 to 1,800 years before the present, during the Woodland Period of Native American 

occupation.  At around 2,500 years before the present, the Hackensack Meadowlands 

consisted of a hardwood forest environment with stands of oak and alder growing beside 

fresh water streams  About 800 years before the present (ca. 1,200 A.D.), a time period 

which correlates with the latter phases of the Native American Woodland Period, the 
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vertical pollen record indicates that the salt grass dominated Meadowlands were 

significantly altered by the spread of cedar trees, until they died off from saline intrusion 

and human harvesting in thby the mid 19th century (Grossman1992, 1994, 1995; Heusser 

1963; Carmichael 1980; Sirkin 1982; Rue and Traverse 1997) More recent pollen 

sequences by Rue and Travers have expanded the repertoire of pre-marsh habitat to 

include oak hemlock and hickory, sedges and other indicator plants that suggest a shift to 

warmer conditions around 2000 to 3000 years ago. Their work also picked up trace 

amounts of pollen of white cedar in the columns to an ill defined time depth. The issue of 

the refining the onset of cedar into the basin holds the promise of becoming much clearer 

with the new and very exciting controlled dendro-chronological studies here by 

Zimmerman (2003).  Instead of being nearly flat, this computer generated topography 

from Bien and Cooks mud depth probes suggest a varied topography with a vertical range 

of at least 15 to 20 feet. 

The second line of evidence was cartographic, and was made possible by the 

availability  an 1869 map produced as part of an Annual Report of the State Geologist on 

the Environment of Sedimentary Conditions of the New Jersey Meadowlands (Cook 

1869).  George Cook had been appointed in 1864 to produce an accurate map of New 

Jersey.  Surveyed by Edward Bowser, the resultant 1869 map published by Julius Bien, 

represented the state’s initial attempt to produce an accurately surveyed map of this and 

other major drainages.  The map was decried as being too inaccurate, and, bought about 

the appointment of Cornelius C. Vermuele in 1879 to n by produce a more accurate 

topographic, drainage, and vegetation survey of the Hackensack drainage than the Cook 

and Bowser version of two decades earlier (Thomas Flagg 1994, pers. comm.). 

Cook did two things for to make his map.  He surveyed and described the extent 

of various mud and marsh deposits, “Blue Mud; Blue Mud and Peat, versus Ceder 

Swamps” in an effort to understand why 19th century reclamation efforts ad failed in this 

drainage while succeeding elsewhere (Ibid).  Second, Cooks probed, surveyed and 

recorded detailed bathymetric data on sediment depths at a large number of sample 

locations in the lower portion of the drainage, especially in the vicinity of Snake Hill, 

formally Indian Hill in the 18th Century.  The Bien Cook data was plotted and turned into 

2D contour and 3D mesh models.  This step gave us the skeleton or raw mesh surface of 
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the basis as was before being filled with sediment.  But to address what the place actually 

looked like we need a tight chronological control of the relative sea level over the same 

period and here is where we run into trouble.  What it looked like depended on how far 

down below the modern level the mean high tide actually was.  Given the vertical 

topographic range of Bien’s marsh depth readings, the deeper or lower the prehistoric and 

historic water levels, the more diverse the environment and ecology the exposed land.   

What remained a bit more open ended was just how low the sea level 400 or even 

1000 years ago was?  When we did the original study almost ten years ago, we adopted 

the consensus at that time that sea level rise was a gradual and easily quantifiable process 

which in turn would permit us to fix the relative transgression levels within the basin over 

time as a straight regression curve.  Then available studies suggested that the sea level 

had risen at a rate of approximately 1 to 1.5 meters (ca. 3 to 4.5 feet) per 1,000 years, or 

at about 11 inches per century (Heusser 1963; Stuiver and Daddario 1963; Bloom 1978; 

Oldale 1986, Kraft 1980).  In terms of the New Jersey Meadowlands, these averaged long 

term rates of marine transgression then suggested that rise in mean high tide in the area 

was somewhere around 1.5 to 2 feet below present levels only 500 years ago, some 3 to 4 

feet lower 1,000 years ago, and 6 to 8 feet lower some 2,500 years ago (Grossman 1992). 

Since, I had not looked at the data for this area pertaining to regional patterns of 

sea level rise since the mid 1990’s, and spurred by a recent boat ride with Brent Bragan, I 

took this occasion to review the literature for new insights concerning sea level rates for 

the late prehistoric and historic periods.  I started with the most recent, EPA, 

Environmental Defense Fund and UN and the most current world-wide syntheses, 

including the Chapter 11, the Scientific Basis, from the 2001 Climate Change Report by 

the IPPC.  I looked at regional sources, and I looked at current archaeological and 

geomorphological sources from work in the marshes both here, the Chesapeake marshes 

to the south, and from Connecticut, Road Island and Massachusetts to the north.   

Basically, as I argue, we don’t in fact have much to go on. To my surprise, I 

found relatively little that would help answer my question for the colonial and prehistoric 

periods in the New Jersey Meadowlands. As I will argue below, more recent findings 

now suggest that the rate during the late prehistoric and historic periods may have been 

both greater than previously assumed, and perhaps not uniform or gradual. In fact, it now 
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looks like we can not, or better do not have good data, to determine what the rate, or rates 

actually were for the intervening period between ca. 400 and 2,500 years ago.  And even 

the near historic pre tide gage period from between 150 and 400 years ago may not be an 

open an shut case. 

There is a general consensus that the average global trends in sea level rise have 

ranged  somewhere between 5 and 30 cm/ century,  with a median range 10 and 25 

centimeters over the 20th century commonly cited (Neumann, et. al. 2000; Nichols 2002, 

86; Bloomfield 1999; Gornitz 1993; Bird 1993; Houghton et al., 2001). Most in turn, cite 

the world wide records of the Intergovernmental panel on Clime Change (IPCC) as the 

primary source, with a “best estimate” of 18 cm per century, over the last 100 to 150 

years.   

 The 2001, Third Assessment of the Intergovernmental Panel on Climate Change  

Climate Change 2001: the Scientific Basis, cites long term trends  the general trends for 

the last 6000 years of 2.5 to 3.5 meters, with a reduced rate suggested for the last 3000 

years of 10 to 12 cm per century, and transatlantic contrasts suggested by  a rate of 10 cm 

per century for the North Sea region of northern Europe, versus a rate of between 14 and 

19 cm/century for the Atlantic Coast of North America (Houghton 2001, 661).  As 

Gornitz has underscored with her work on criteria for using internal sea level trends, we 

can’t use northern European data (Gornitz 1993). 

 But this is where the consensus lessens, and the gaps in our data become more 

prominent.  The 2001 Climate Change study highlights, or better, bemoans, the fact that 

our current projections are based on either  recent tide gage records or considerably older 

radiocarbon dates from the basal deposits of estuary sediment formations, but pointed to 

little available data for the intervening period between some 2500 years ago and 150 

years ago (Carmichael 1983???, Heusser , Thorbahn abd Cox, 1988).  We have models 

and assumptions, and models based on models, but little concrete data, and when 

available as I argue below, even these sources must be approached with caution. 

(SLIDE) The earliest continuous European tide Gage records is that from the seal 

level records taken at the Stockholm sluice gates controlling the flow between the Lake 

Mälaren and the Baltic Sea with  an almost an uninterrupted measurements of seal levels 

from 1774 to the present (Ekman 2003)..  However, as this graph of annual readings 
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readily demonstrates, the pattern of change is the obverse of ours in the Mid-Atlantic, and 

is thus of little use for characterizing 18th century trends in the Meadowlands. 

The earliest records in continental US are from Key West, Florida beginning in 

1846, but the lack of glacial impacts makes this data iffy for the Mid-Atlantic region 

(Houghton et. al., 2001, 663).  For our immediate region of New York and New Jersey, 

historical trends have relied predominantly on patterns evidenced by 19th century Tide 

Gage records which begin only as of 1856.  But even these are subject to interpretation. 

As of today there are four different estimates from short term NYC 19th and 20th century 

tide gage records alone, ranging from 10 to 20 cm per century over 150 years, two at 

15cm per century, one with 19 cm per century, and one at 2.0 cm per century, hardly a 

consensus (Gornitz 1995, Davis and Mitrovica 1996, Peltier 1996, and Peltier and Jiang 

1997).   

But a record of only 150 years does little to reveal past rates of marine 

transgression for the prior several hundred to thousand years.  While most of the 

historical treatments of sea level rise were limited to the ca. 150 year sequence of tide 

gage readings, a number of scientists have attempted to use marsh accretion rates and 

archival records of shoreline erosion and land loss to extend this the historical record of 

sea level rise back in time by several hundred years into the colonial period.  Working in 

the marshes of the Chesapeake in Maryland, Kearney and Stevenson utilized historic land 

grant records from the 17th and 18th centuries to project the onset of rapid increase erosion 

and submersion beginning in the mid-19th century, with formally inhabited islands of 

600-1,400 acres dropping to a fraction of their original size or to submerged shoals 

between ca. 1850 and 1980 (1991).   This pattern is paralleled by the inundation and 

abandonment of 17th Dutch land grant areas in the vicinity of Penhorn and Chromakil 

Creeks, in the now inundated meadows east of Secaucus (Grossman 1994, 1995). 

Recent studies to the north along the coasts of Nova Scotia and Main by Gehrels 

and Cairns have used have used foraminiferal and salt marsh sequences to project push 

sea level records back 300 years to 1750 AD. This historic sequence in turn yielded 

unexpected rates of sea level rise from this period of 30-50 cm per century in Main and of 

upwards to 60 cm. for Nova Scotia with most of the rise taking place in the 18th century 

and with little or no increase in the 19tth century (Gehrels, 2001). 
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This pattern of historical fluctuations in the rate of sea level rise has been echoed 

by comparable arguments for the coastal marshes of Connecticut. Cited as a key source in 

the 2001 Climate Change synthesis, Venekampl, Thomas and Van de Plesch  used 

relative sequence of foraminifera coupled with fluctuations metal trace elements to 

project patterns of sea level rise back in time to some 1500 years before the present.  

Their findings are both radically at odds with a quiescent view of uniform and slow sea 

level rise in the prehistoric historic period.  Their work suggested that historic sea level 

rise was neither gradual or uniform, but in fact “punctuated” by three historic intervals of 

rapid and relatively sudden sea level rise, the first around 1200 – 1450 A.D., and the 

second around 1700 AD., with a third increase in sea level rise between 1876 and 1900 

A.D. (ibid, 298).  

I have no squabble with their findings which are important and refreshing, but 

what concerns me as an archaeologist, is the chronological framework upon which their 

elegant modeling is based.  I accept their relative chronology of floral and faunal 

succession.  This is a relative sequence, and I’m not competent to access it, or other 

similar geomorphological models based on the same approach, what concerns me is the 

evidence used for dating these events.  The authors tagged their sequence at it’s upper 

end to the influx of iron and copper effluents into the ecosystems as key time markers.  

To quote, they fixed their chronology with the brief characterization that …”cu and zinc 

provides a useful marker of A.D. 1860” with no less than four citations to support this 

chronological benchmark for their sequence (Verekemp, Thomas and Van de Plassche 

(1992, 295).   In other words, it was simply taken for granted that this date is a good one.   

The reconstruction has no historical or chronological time markers for the 17th 

and 18th centuries. Of equal concern, is the use of the appearance of copper and zinc to 

“date” the upper end of their sequence to 1860. It doesn’t match comparable traced 

element data taken from the Hudson fronting West Point.   

(SLIDE) Between 1989 and 1994 I spent five years directing the mitigation of the 

terrestrial and marine remains of the 1730 to 1860 remains of West Point Foundry.  On 

land, our the Hazmat archaeologists excavated the remains of elements of the Unions 

30,000 pound rifled cannon, workers housing and a preserved prehistoric site beneath 

their foundations of their homes.  (SLIDE) We also undertook intensive marine side scan 
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sonar, magnetometer, historic GIS based bathymetric studies to look for sunken ships and 

submerged ordinance.  I needed to know what depth any such items may have sunk into 

the river sediments.  We also took controlled vibra-core sample to measure metallic trace 

elements as potential time markers to date the sediments.   

Instead of the mid 19th century, these contaminates appear to have been present 

from the onset of Foundry operations, beginning in 1818, not half a century later during 

the Civil War era production.   

Given the limited dating evidence available for these late Holocene models, I 

decided look in my own back yard for possible data, namely the historical archaeological 

record of the mid-Atlantic.  I kept harking back to an earlier 1985 paper by Dr. 

Shomrette, a noted expert in the historical archaeology of the Chesapeake and an 

archaeologist with considerable experience in the excavation of now submerged 17th and 

18th century Colonial features. (SLIDE) In 1985 Shomrette excavated a waterlogged 

double barreled cistern from a Colonial settlement dating to between 1683 and 1776 

Describe original and alternate interpretation.  

But examples were in Maryland, so  I looked closer to home, (SLIDE) to my 

earlier work on the discovery of the buried mid-17th century Dutch West India Company 

(SLIDE)  site, found intact and well preserved between 8 and 12 feet below modern grade 

(SLIDE)  together with some 25,000 well preserved diagnostic features and artifacts 

dating to 1650 and 1680. (SLIDE)  As I did with the Maryland archaeological features, 

(SLIDE) I compared the 1985 high water mark to what I projected to be the maximal 

mid-17th century high watermark. I based this projection on the assumption that the 

double barrel features were for fresh water collection and/ or storage. I also assumed that 

the colonial high water mark was below the base of each feature, and that they had been 

initially constructed by the Dutch to be above the level of brackish water from high tides. 

The results do not jive with historic 19th C records.  In contrast to tide gage 

derived trend of ca 11“ per century in the 19th and 20 centuries, these Colonial Dutch 

below water table features suggest episodes of higher rates of 18 and 23 inches for the 

earlier 17th  and 18th centuries. Whatever the case, these archaeological records do not 

substantiate the unquestioned projection of historic tide gage data back into the 18th and 

17th centuries without caution.   
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Now I don’t know what this previously unnoticed data means in the larger scheme 

of advanced climate and marine transgression modeling, but at the very least these 

common features of Colonial archaeological sites may hold some helpful evidence and an 

independent chronological framework for approaching the question of sea level rise for 

the 17th and 18th centuries, equal to, if not chronologically tighter than, many of the 

purported sequences of faunal and floral shifts in the literature.  For year’s archaeologist 

have viewed these features as critical environmental time capsules. Now perhaps we 

should also see them as inadvertent archaeological tide gages as well. 

(SLIDE) So lets assume that in fact the water table in the colonial table was lower 

by some four to five feet, versus only two or three feet, and if we add even a conservative 

of three feet per millennium rate to this, then the colonial landscape would have been 

much dryer and more amenable to occupation than we had supposed.  The prehistoric 

landscape could have been some 15 to 20 feet lower around 2000 years ago.  This greater 

level of exposed land would also imply a greater environmental diversity for the pre-

marsh drainage than previously projected.  Instead of being limited to merely a single 

brackish swamp environment, given the topographic diversity indicated by Cook and 

Bien’s depth readings, and using Peterson’s field guide as reference, we may have had a 

diverse range of habitats, including low, middle and high marsh settings, an upland Oak- 

Hickory complex, Northern Riverene (Floodplain) and Northern Riverene Forrest 

habitats, as well as damp fresh water Boreal Bogs low lying areas. 

And as a final exercise, let us bring the Meadowlands back to the present, with a 

little help from the Boss (Last slide-3D Animation of Meadowlands Inundated over 

time). 

 

Thank you. 
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