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Background

Brandywine Springs Park is located in New Castle County, Delaware, on the corner of Route 41
and Faulkland Road in Wilmington, DE. The Friends of Brandywine Springs (FOBS) has had archaeological digs in the park since 1993. We got our start by asking the Archaeological Society of Delaware
(ASD) to assist and train the group on proper procedures and methods. ASD has always assisted us
whenever we have asked for help.
A Short History of the Site
Long ago local Indians told the white man that the spring had magical healing powers for any

illness you might have. By the early 1800s “taking of the waters” had become a big business in the
United States. Many springs around the nation built hotels to handle the crowds. There was Saratoga
Springs in New York state, Indian Springs in Flovilla, Georgia, and God’s Acre Healing Springs in Blackville, South Carolina, to name just a few. In 1828 Justa Justis built the first hotel at Brandywine Springs
and increased its size in 1830 to accommodate the thriving business. It should be remembered that
the wealthy wanted to get out of the hot, smelly cities in the summer time. Taking a vacation for the
summer was a welcomed diversion. Going to a grand hotel that had a chalybeate spring with waters
that cured all ailments was an added plus for the trip to Brandywine Springs. The business did well

until the early 1850s when “taking of the waters” went out of style, and the Brandywine Springs hotel
was leased to a boys’ military academy. In 1853 the school had a chimney fire and burned to the
ground.
Matthew Newkirk, an owner of the hotel, had built three cottages next to the hotel for himself
and his two daughters. These homes would be combined to form the second Brandywine Springs hotel. The second hotel never gained the popularity of the first. After several proprietors, a local entrepreneur named Richard Crook leased the hotel in 1886. He built a third floor on the building with a
mansard roof. Crook also did not have great success but had an idea to put some amusement park

rides in the lower level of the property to get the locals to come to the park for entertainment. He
soon found his income was more from the amusements than the hotel. This was when the Brandywine Springs Amusement Park began.
There are several paintings of Brandywine Springs, but they are artistic renderings and subject
to the artist’s interpretation so are not as accurate as a photograph. Two of the most interesting are a
1833 painting by Thomas U. Walter shows overall Brandywine Springs site (Figure 1) and the other is
an 1909 etching by Robert Shaw of the first hotel (Figure 2). The etching has a remarque showing the
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chalybeate spring at the bottom which is enlarged in Figure 3.
Gene Castellano, a local historian and a member of FOBS, has studied Brandywine Springs for
a number of years. His publication for the Delaware Historical Society, “The Artists of Brandywine
Springs: Revelations of Design and Use” ©2003, has early drawings and paintings of the park. In his
Figure 13 of the essay he shows the Thomas U. Walters 1833 painting of the park and has enlarged
several of the most interesting sites including the chalybeate spring. He feels the spring had a stone
tower built over it. No evidence of that stone structure was found in our digs. If a stone structure was
there at that time and it was taken down, there would be no evidence of it. Stone was a valuable construction commodity and would have been sold and used for another structure. Gene’s Figure 13 is
my Figure 4.
In 1895 Charles Philips, a local amateur photographer, went up the Red Clay Creek photographing interesting items along the creek and railroad. Fortunately most of his 4 inch x 5 inch glass
plate negatives have been preserved by the Chester County Historical Society. One of those glass
plate negatives is the first known photograph of the chalybeate spring and is shown in Figure 5.

FOBS Dig
We started our first dig on August 6, 2011. The photo in Figure 6 shows what the site looked
like on that day. We knew where to dig from the iron railing that had been there for a long time. The
local legend was that this was an Indian grave. We knew that was wrong, but we did not know exactly
when that iron railing was put in place to mark the location of the chalybeate spring. Only about 12
inches of the iron railing was above the ground.
One of the unique facts about the chalybeate spring iron railing is that it is oriented almost
perfectly with the compass points. The open area is the north side, the south and west side have all
the vertical pickets in place, and the east side has an opening to walk through. In our first dig we went
down about 20 inches and found burned wood and char on what we believed was a concrete slab
(Figure 7). As we continued around the iron railing, each time we got down to the concrete slab there
was a burned layer on it. It appears that after the park closed in 1923 someone burned down the gazebo that was built over the spring. A George Wolf photo from 1909 (Figure 8) shows the wooden gazebo. In Figures 9 and 10 you can see the char layer in both photos. Each time we got down to the
concrete we found char and burned wood. In some test units we found unburned cedar shingles from
the roof of the gazebo.
When we started to dig down to find the spring inside the railing, we found evidence of layering due to the floods and the runoff from the hillside (Figures 11 & 12). When we got to the spring, we
found the char layer and a curb around the spring. It was something we did not expect since we had
not seen the curb in the 1895 Philips photo. All of the other photos during the amusement park era
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showed the gazebo, but you could not see inside the fenced half walls. Figures 13 and 14 show the
charring, finding the curb, and that the site had become wet. When we returned for our next dig, we
found the site was flooded and we had to dig a drainage ditch to the south to drain the site of Chalybeate water (Figure 15). The flow of the spring was measured at 0.95 gallons per minute (gpm).
The flow rate was a surprise and required us to have a battery powered pump system to keep
the spring dry while we worked. As seen in Figures 16 , 17, 18, and 19, we used the chalybeate water
to allow us to wet screen the mud that we were taking out of the spring.
When we got below the curbing, we found the marble walls of the original spring as seen in
Figures 20 and 21. This was also the last time we would see the walls in their natural color. When the
chalybeate water meets the air, a rust precipitate forms, covers everything, and is difficult to clean off.

We got the mud and silt out of the spring and dug down to the stone bottom. The spring was
again running naturally. The flow of the spring was measured at a rate of 0.95 gpm. We then took
samples of the water from the spring and Hyde Run for analysis. The samples were sent to the University of Delaware. The analysis showed the chalybeate water had 3.81 ppm (parts per million) of iron
and Hyde Run had 0.284 ppm. The EPA recommends no more than 0.3 ppm for drinking water. The
water will not hurt you but the water will taste bad, clothes washed in the water will become rust
stained, and in the long term will stain your teeth.
When the water comes from the spring, it contains dissolved iron present as positive ions of
ferrous iron (Fe++) and contains little, if any, oxygen. When the spring water is exposed to the atmosphere, it absorbs oxygen as negative ions of oxygen (O - -). The oxygen ions oxidize any ferrous ions to
ferric ions and then react with the ferric ions to form the insoluble red ferric oxide (Fe2 O3) or rust
which precipitates out and produces the red coating on surfaces that the spring water flows over.
Over the winter we found that chemical reaction continued, as seen in Figure 22, and rusticles
formed on the sticks that were in the spring. This was like the rusticles that were found on the steamship Titanic by Robert Ballard many years ago.
Figure 23 is a plan view of the site showing the slabs around the spring. Note that the gneiss
stones shown were not yet identified. We thought the stone slabs were concrete covered with dirt,
mud, and rust precipitate. The bigger problem was the site would flood after each dig and we could
not figure out why the drain was not working. Figure 24 shows the flooded site just before we started
a dig. Looking down into the spring, we found that the original drain was plugged with mortar and that
mortar had a reaction with the iron in the spring water which turned the mortar black (Figure 25).
Why would they fill the main drain with mortar?
If you remember what the site looked like in the 1895 Philips photo (Figure 5), there were no
large stone slabs around the iron railing. The site as we found it looks very different from the 1895
photo. It appears that Richard Crook, who took over the hotel in 1886, was the person who made a
major change in the chalybeate spring configuration. I believe he brought in the gneiss stones to make
the site more attractive. Since it was in the center of the amusement park, he highlighted the spring as
a historical site that people could visit and sample the water. Those stone slabs may have come from
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the original hotel that burned in 1853 and may have been used as stairs for the first hotel in 1828. A 6
inch rise was about normal for stair height. The problem was using the stone slabs raised the ground
level about 12 inches. He added the curb around the spring so you could not accidently fall into the
spring. This essentially lowered the water level and people could not easily reach and sample the
spring water.
Figure 26 shows what I believe was the spring configuration in 1895 when Charles Philips
made the photograph. The water level was about 12 inches below ground level. When the stone slabs
were put in place (circa 1900), the water level would be 27 inches below the curb. This was not acceptable so they created a new drainage system. A cross section of the circa 1900 spring is shown in
Figure 27. They placed two 1 inch pipes below the stone slabs to drain the water and plugged the
original drain with mortar to raise the water level. The level was now just 14 inches below the curb.
The two pipes led to a wooden drain box just outside the stone slabs. Leading out of the drain box
was the original 3 inch drain pipe used for the original spring drain. When we found the drain box, we
dug the mud out and found it was in good condition. In addition we found a 24 inch by 8 inch wooden
cover board which was used to cover the box when the public went into the gazebo to look at the
spring. When we cleaned out the two 1 inch pipes and the 3 inch pipe we found the system functions
as designed. In addition the drain box also drained rain water from the sloped mortar plane around
the curbing to the outer stone slabs. Figure 28 shows three of the crew (left to right, Ed Lipka, Eric
Schaeflein, and Lonzy Seymour) watching the water clear the pipe. Soon the clear spring water was
draining to Hyde Run, and it has continued to today.
Figure 29 shows the two circa 1900 drain pipes working as designed and maintaining the water level at approximately 14 inches below the curb. You can also see the original 3 inch pipe drain
plugged with mortar below the water surface. Figure 30 shows the drain box. The arrow points to the
3 inch drain pipe going to Hyde Run. The other pipe is the surface drain pipe to take rain away from
the sloped mortar surface.
We did find an unusual artifact in the 3 inch pipe drain at Hyde Run. Early in our investigation
of why the spring would not drain, we saw a 3/4 inch pipe inside the 3 inch drain pipe. We thought
local kids had taken a piece of pipe and shoved something up the drain to plug it. When we attached a
probe to the pipe and pulled it out, we found it was 49 feet 10 inches long. So this was done circa
1900 by the amusement park people, but we have no idea why it was put in place. Figures 31 and 32
show the author pulling the 3/4 inch pipe out of the 3 inch pipe.
When we were cleaning the site we found what we had thought were concrete slabs actually
were stone slabs or tablets. This was totally unexpected, but we could not identify what type of stone
they were. I contacted Sandy Schenk, a geologist with the University of Delaware. He came to the site
to help identify the stone. Sandy identified the 6 inch thick stone slabs as Chester Park Gneiss which
came from Chester, PA. Photos of the typical gneiss stones are in Figure 33 and 34.
As we were finishing our investigation, Bill Liebeknecht, a professional archaeologist from
Dovetail Cultural Resource Group, was investigating the area around the site for New Castle County.
He and I did a dig to see what additional information could be found by breaking through the sloped
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mortar layer inside the stone slabs and surrounding curbing. This sloped mortar was put in place to
direct any rain water to the surface drain pipe which also drained into the wooden drain box. When
we broke through the 1 inch of mortar we found more unexpected results. There was another layer of
gneiss slabs just below and supporting the original gneiss stones. The lower gneiss stones were next
to some limestone slabs which were against the curbing. The curbing appears to be made of molded
ceramic blocks and was covered with a mortar parging. This can be seen back in Figure 27.
Figure 35 shows the 1 inch mortar layer was laid on a stone and sand layer to form the slope
to the 2 inch surface drain pipe. Another unusual find was how the vertical iron pickets were held in
the gneiss stone. The technique is a standard method but very unexpected here. In the 1895 Philips
photo there appears to be a lower horizontal iron member which held them in place, but we found no
horizontal iron member. Each vertical was placed in a hole drilled in the stone and held in place by a
lead seal. This had to be done for each vertical member. In 1900 that meant using a star drill and
hammer to make a hole in the gneiss stone. I would guess it would have taken about 30 minutes for a
worker to make a 1 inch hole 3 inches deep. When the hole was finished, they had to pour melted
lead into the hole around each vertical member and then pack it in place. This is a standard method
used by plumbers when they pour lead joints for drain pipes. In one hole which did not have a vertical
we found a lead artifact. In addition, we found blocks of limestone next to the curbing. It is unknown
why the limestone was used in that position other than it was used as an inexpensive filler stone. In
Figure 36 the arrows point to the lead which has blackened at the stone surface.
1895 Philips Photo Simulation

In discussions with Bill Liebeknecht, he felt that the gneiss stone slabs were there but could not be
seen due to the angle of the photo. I believed the gneiss stones were not there in 1895. To prove it
we could simulate the photo done by Philips using his 4 inch x 5 inch glass plate negative (4x5) camera
by using my Nikon D3s digital camera adjusting for the differences in lens and camera format. My Nikon is a pro camera and can be adjusted to simulate the 4x5 format. I did not know what lens Philips
might have used on his camera so I simulated him using both a wide angle lens, 90 mm for a 4x5 or a
standard 150 mm lens for a 4x5 camera. The Nikon zoom lens I used could be set anywhere between
24 mm to 120 mm. I used 28 mm to simulate Philips’ 90mm wide angle lens and 45 mm to simulate
Philips’ 150 mm standard lens. The stone slabs were below the surface of the current surrounding
ground, so we had to cut down the ground in front of the camera position to allow us to see the
stones. We were only able to cut down about half of the bank, but that was enough to see the stones.
To get the camera height correct, we put flagging tape on the railing to adjust the camera to be level
with the north and south railing sections. To be sure the stones could be seen, we outlined the stones
using orange flagging tape. In Figure 37 (wide angle simulation) and Figure 38 (standard lens simulation) you can definitely see the outline of the stones if they had been there in 1895. My conclusion
was the gneiss stone slabs were not in the 1895 Philips photo.
Looking at what we found in 2016 and what can be seen in the 1895 Philips photo, there are
some other major differences. I rescanned the 1895 contact print I received from the historical society. Scanning the railing area at 1200 dpi gave me an enlargement of the chalybeate spring. Figure 39
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shows the 2016 walk through opening found in the east wall of the railing was not in the 1895 photo.
The railing was continuous around the spring in 1895 with no opening.
Figure 40 shows there was a lower iron horizontal bar with the vertical iron members
attached. In 2016 we found the vertical iron members leaded into the lower gneiss stone slabs. Then
the 1 inch sloped mortar slab was put in place to direct any rain water to the surface drain pipe on the
east side.
Figure 41 does not show the curbing inside the railing which we found in 2016 and the northeast corner of a horizontal marble slab can be seen. We believe that horizontal marble is under the
lower gneiss stone slabs. It would appear that the vertical iron bars were cut from the lower horizontal bar and the railing removed temporarily. Then the gneiss stone slabs and curb were put in place
and the railing was reinstalled using the lead pouring technique. Then the pitched mortar surface was
installed. Seems like there would be a better way of removing the railing then reinstalling it, but it is
unknown why they did what they did.
Figure 42 shows the CAD drawing of the holes found in the upper gneiss stone slabs. Superimposed on the drawing are the locations of the gazebo vertical posts shown in red. A photo of the gazebo is shown back in Figure 8. Bill Liebeknecht suggested the alternate configuration shown in the
green lines which would suggest it was for the octagonal gazebo shown in Figure 3. During the digs,
we found one of the holes in the gneiss stones had the steel stud in place as shown in Figures 43 and
44.
There was another interesting photo from the 1909 George Wolf booklet. Figure 41 shows the
gazebo on the right side of the photo. If you enlarge the gazebo area, you can see inside. Figure 42
shows the southern gneiss stone and the chalybeate iron railing.
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Figure 1
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Figure 3
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Figure 4
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Figure 5
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Figure 6 - Mel Schoenbeck and Lonzy Seymour inspect the site.

Figure 7
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Figure 8
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Figure 9 - Ed Lipka, Eric Schaeflein, and Mallory Burton uncovering the char layer
The arrows point to the char layer

Figure 10
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Figure 11
Shows the layering of the dirt washed in from floods and run off of silt from the hillside.

Figure 12
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Figure 13 - Eric Schaeflein finds the site is becoming wet.

Figure 14– Mike Ciosek making early measurements of the curbing.
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Figure 15 - Mel Schoenbeck digging a trench to drain the site.
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Figure 16
Pat Goodman, Ed Lipka, and Eric Schaeflein digging the mud out of the spring and
using the chalybeate water to wet screen.

Figure 17
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Figure 18

Figure 19
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Figure 20
The marble walls can be seen in both photos

Figure 21
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Figure 22

Figure 23
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Figure 24

Figure 25
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Figure 26
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Figure 27. Cross section of the circa 1900 chalybeate spring modification
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Figure 28 Ed Lipka, Eric Schaeflein, and Lonzy Seymour (Left to Right)

Figure 28A. When the spring began to drain properly into Hyde Run.
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Two 1 inch drain pipes

Figure 29

3” drain pipe to Hyde Run

Figure 30
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Figure 31 - Mike Ciosek starts pulling the 3/4 inch pipe out.

Figure 32 - (L to R) Angela Evans, Eric Schaeflein, and Mike Ciosek pull 49 feet 10 inches
of 3/4 inch pipe out.
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Figure 33

Figure 34
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Figure 35

Figure 36 - With lead cast around the vertical iron members
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Figure 37 - Simulating Philips 4x5 with 90mm wide angle lens using Nikon D3s set at 28 mm.

Figure 38 - Simulating Philips 4x5 with 150 mm wide angle lens using Nikon D3s set at 45 mm.
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Figure 39 - No opening can be seen in the East side of the iron railing.

Figure 40 - The lower horizontal bar can be seen with the vertical bars attached with marble below.

No Curbing

Marble Floor

Figure 41 - There was no curbing seen inside the railing, but you could see evidence of the marble floor.
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Figure - 42 Location of eight holes found and gazebo vertical member locations.
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Figure 43 - 3/4” Threaded rod in hole

Figure 44 - Rod approximately 4 inches long
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Figure 41- Page from George Wolf booklet showing the chalybeate Spring on the right.

Figure 42 - The arrows show the gneiss stone slab and the railing verticals.
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