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Crisfield, Md., beats back a
rising Chesapeake Bay
WASHINGTON POST

October 24, 2013

Guess what folks were saying a century
earlier?

This is what folks are saying today!

Photo by Dave Harp

Photo by Stephen White
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Of the twelve islands predicted in these newspaper 
articles to disappear by the end of the 20th century, 
only one did (<7 percent accuracy) and that is this
island.  Does anyone know its name?  



The last portion of the island to survive consisted of
tidal marsh………the topographically low portion of 
the island!

© Darrin L. Lowery 2019



Analogous to the last house on

Holland’s Island, the hotel on 
Sharp’s Island eroded away!  It
did NOT “sink”!



#1 Northern James Island

#2 Southern James Island
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#1 Northern James Island

Note that tidal marsh….
the topographically low
portion of the island…...
is the last to disappear! © Darrin L. Lowery 2019



#2 Southern James Island (2002)

(Upland Forested Late Pleistocene Loess)

Dr. Dan Wagner

Dr. John Foss

Quaternary Upland

Silt Core Site #38
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#2 Southern James Island (2019)

(Upland Forested Late Pleistocene Loess)

The loss of James Island (Upland Silt Core Site #38) is no more evidence of sea level rise………
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……..than the loss of Tom Horton’s childhood baseball field!
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The photo, which was taken on 4-10-2017, shows an eroded point of land at 18DO359.  James

Island can be seen in the background.  Guess what happens to this point of land 120 days later?

Northwest Taylor’s Island
SITE:  18DO359 (4-10-2017)

SCALE CONCEPT #1:  Shoreline

erosion happens on a hourly/daily

time scale!
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The photo, which was taken on 8-9-2017, shows the same eroded point of land at 18DO359.  The point is 

now an island.  Did sea level rise over this short 120 day period?  The answer is a resounding NO! 

Northwest Taylor’s Island
SITE:  18DO359 (8-9-2017)



Fundamental Geologic Concept:

“If you fill up a bath tub with more water (or if the upland surface is collapsing), 
the amount of dry area decreases and the amount of wet area increases!” 
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SCALE CONCEPT #2:  Sea level rise happens

on a centennial/millennial time scale!



I am going to test the regional tide-based sea level trend models using site specific soil data,

historic coastal survey maps, aerial imagery, anthropogenic features,

archaeological features, and radiometric dating! 
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AREA #1
1848 map / 2013 Satellite Image 



AREA #1 (A)



AREA #1 (B)



AREA #1 (C)



AREA #1

DITCHES

HISTORICALLY 

PLOWED



PLOWING….
can erode the surface topographic elevation down to sea level.

Parksley, VA

Exmore, VA

(Chisel-plowed field

after single rain event)

Felton, DE

~4-inches (10 cm)
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DITCHING…
in low lying areas can

change the pH, permit

regular saltwater intrusion,

result in interior hypersaline

conditions, and introduce 

burrowing/ tunneling 

marine organisms, which

can magnify the negative

long-term effects of saltwater

incursion.

Normal Tide High Tide
Change pH (acidic)

Crocheron, MD

Fairmount, MD
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Nandua Creek, Virginia

ULTIMATELY...
a former tilled field can be

transformed into tidal marsh

without raising sea level!

Note that the mid-19th

century surveyor designated

this field as “dead”!



U.S. Coastal Survey Chart T-267

1849 (~12 acres upland)

11-14-2015

(~6 acres)

Extensive

Ditching

Loss of

~6-acres

of upland over

the past 170 years

Pond

Excavation



1848 map / 2013 Satellite Image 
HONGA

RIVER



AREA #2 (A)



AREA #2 (A)

Elizabeth Johnson’s Grave 2011 Elizabeth Johnson’s Grave 2018



AREA #2 (B)



AREA #2 (C)

Plowed Never Historically Tilled



1848

Coastal

Survey

1958

USGS

Quad

38 cm of modeled rise

(1.25 feet or ~15 inches)

100 years

Survey Marker

“Sea Level”Gunners Cove,

Honga River,

Dorchester Co., MD



Intact Drowned Upland Surface

(No historic alteration or intrusion)

~30cm thick

Gunners Cove,

Honga River,

Dorchester Co., MD



Basal Tidal Marsh Vegetation

1363 calAD +/- 47 years

(1316 to 1410 calAD)

38 cm of modeled rise

(1.25 feet or ~15 inches)

100 years

Deal Island, Wicomico County, MD

~40cm thick

If NOAA’s tide-based sea

level model for Solomon’s 
Island was correct, the

date on the basal tidal 

marsh should have been

“modern”, not 14th to 15th

century in age!



~40 cm thick

1380 calAD +/- 60 years

(1320 to 1440 calAD)

Little Creek, Dorchester County, MD

(18DO441)

Both the Deal Island initial tidal marsh

formation and the Little Creek drowned

midden show no historic intrusion.

These surfaces have been drowned for

a very long time (14th to 15th century).



38 cm of modeled rise

(1.25 feet or ~15 inches)

100 years

Transquaking River,

Dorchester Co. MD



1879

Burned

Tidal Marsh

Vegetation

Oyster

Shell

NO HISTORICAL INTRUSION or ALTERATION
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Initial intrusion of salt water and onset of

tidal marsh peat development over this 

drowned upland surface occurred sometime

between 1550 and 1800 calAD.



U.S.G.S. Coastal Survey

2-9-1943 Field Survey Map

(76 years ago)



West Grogg’s Point (18DO436)

38 cm of modeled rise

(1.25 feet or ~15 inches)

100 years

Transquaking River,

Dorchester Co. MD



18DO436

NO HISTORICAL INTRUSION 

or ALTERATION
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1901 Coastal Survey

(118 years ago)

1943 Coastal Survey

(76 years ago)

1849 Coastal Survey

(170 years ago)
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Tidal salt marsh

has been present 

at this location

over the past 170

years!



Sea Level Rise

Tide-Based Model 

(~46 cm = ~1.5 feet

or ~18 inches

of modeled

rise over the

past 100 years)

MOCKHORN ISLAND, VA

1
9

4
9

2
0

1
1

~1 foot

62 years
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1949 Aerial 2011 Satelite Image
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62-year period

(~28.9 cm or 

11.3 inches of

modeled rise)

Note that there

there has been

very little change

to the features

(i.e., ditches and

forested upland)

on this landscape

over the past

62-years!

According to

NOAA’s tide-based

sea level model,

the area has been

impacted by

~1-foot of sea level

rise over the past

62-years.
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Note these “circular depressions”!



History of Mockhorn Island, Virginia

• The second patent for Mockhorn Island was issued in 1683 to Gen. 
John Custis, which encompassed 1,400 acres of “Machone Island”. 

• On April 4th, 1686, Custis entered into an agreement with Mr. Peter 
Reverdy to dig three hundred and twelve salt-evaporation ponds or 
salters on the “Island of Mockon”



Salt Pond Creation: Stage 1

-Excavate a pond in a marginal upland setting

near a high salinity body of water

-Depth ≤4 inches (~10 centimeters) below high

water level (if the pond is too deep, the water

may only form a brine and not kernelled salt  
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-Excavate a ditch from the pond to

the nearby high salinity body of water

-Install a water access gate in the ditch,

which isolates the water flow from the

pond and the nearby body of water

Salt Pond Creation: Stage 2

© Darrin L. Lowery 2019



Salt Pond Creation: Stage 3

-Allow the salt water to enter the pond.

- Close the access gate.
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Salt Pond Creation: Stage 4

-Allow the sun to evaporate the ponded water.

-The pond will initially become hypersaline brine.

- Kernelled salt will form.
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-Remove and/or collect the kernelled salt.

-Repeat the process!

Salt Pond Creation: Stage 4
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-If the salt pond was dug too shallow on a landscape

or if the landscape was well-above sea level, you 

would not get sea water into the pond!

-If the salt pond was excavated too deep in a

landscape marginally above sea level,

kernelled salt would not form.

- So the depth of these late 17th century

ponds provide a proxy for “high tide” 
~350 years ago.

-If the local sea level has risen ~1.5 feet

over the past century, the depths of these

late 17th century salt evaporation ponds 

should be well below modern sea level!

.

IMPORTANT GEOARCHAEOLOGICAL BENCHMARKS

FOR HISTORIC SEA LEVEL POSITIONS

© Darrin L. Lowery 2019



© Darrin L. Lowery 2019



© Darrin L. Lowery 2019

Here’s a late 17th/early 18th century

salt-evaporation pond on

Mockhorn Island, Virginia!



Dr. Dan Wagner Mr. Joseph Clemens (Masters Student)

University of Delaware, Dept. of Earth Sciences

Core Salt Ponds for Average Depth

7-28-2019
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Here’s a late 17th/early 18th century

salt-evaporation pond being cored

to determine the average depth of

these ponds.
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38 to 40cm

average depth



Sea Level Rise

Tide-Based Model 

(~46 cm or ~1.5 feet

of rise over the

past 100 years)

IF YOU DROPPED SEA LEVEL TO THE REPORTED

-46 cm circa 1919, you wouldn’t be able to get sea
water into the ponds (only during extreme unpredictable

high or storm tide events)!

~1919 calAD (46-cm or ~1.5 feet lower, NOAA model)
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Sea Level Rise

Tide-Based Model 

(~46 cm or ~1.5 feet

of rise over the

past 100 years)

HOWEVER, IF YOU DROPPED SEA LEVEL ABOUT ~10cm PER

CENTURY OVER THE PAST 400 YEARS THESE PONDS

WOULD REGULARLY AND PREDICTABLY HOLD ~8 TO 10cm 

(3-4 inches) OF WATER AT HIGH TIDE THREE CENTURIES AGO! 

~1900

~1800

~1700

~1600

The information presented in NOAA’s
tide-based sea level trend summary

is a scientific model!

However, it is NOT supported

by the real world physical data. 
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NATURE volume 517, pages 481–484 (22 January 2015)

~1900

The information presented in this article

is a scientific model!  However, it

agrees with the real world physical data. 



North Kent Narrows, MD October 12th, 2019 @ 12:23pm
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For every extreme “high tide”……..PLEASE REMEMBER

THAT…..



South Kent Narrows, MD March 3rd, 2018 @ 7:36am
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….there will be an extreme “low tide”!



Difference in Water Elevation on these two dates

is 6.74 feet!

North Kent Narrows, MD October 12th, 2019 @ 12:23pm South Kent Narrows, MD March 3rd, 2018 @ 7:36am
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The wind transfer of

water tells you nothing

about sea level change!

The newspapers and other public media 

usually only report the high tides….not the low tides!
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March 3, 2018

March 6, 2018

“Reported that nuisance flooding is the 

result of sea level rise”!

Only one

regional

newspaper

reported this

extreme

low tide

event!

Note that

three days

prior was

one of the

lowest tides

in the

upper bay in

over two

decades!



Images without geologic

contexts tell you nothing

about sea level changes

in the Chesapeake Bay

region.

Photo by Dave Harp

Photo by Dave Harp

The entrance to the Chesapeake Bay Maritime Museum is NOT evidence that sea level is falling!



Thank you for your time!

Always remember that…..
the Scientific Method requires that hypotheses 
and theories (i.e., models) be confirmed (i.e., 

tested) by physical real world data!


