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“The layer of geology here 
chronicles the horrendous and 
varied consequences from im-
pact in the succeeding minutes, 
seconds and hours upon the dis-
tant land — far beyond the ma-
rine target crater,” Ganis said. 

When the bolide hit Earth’s 
surface, it created a series 
of catastrophes — killing life 
for hundreds of miles around. 
First was a fiery incineration. 
Then ash coated everything. 
Later, a swirling tsunami ripped 
through.

“To give some sense of the 
energy (the impact) created,” 
Ganis said, “if you took all the 
nuclear bombs and all the mil-
itary arsenals everywhere in 
the world and you piled them up 
in one spot, and then you mul-
tiply that times hundreds and 
set them all off at once? That’s 
the kind of energy we’re talking 
about.”

The initial crater impact was 
24 miles wide and 6,000 feet 
deep. It spread to 40 miles wide 
as the land around it crumbled 
away. The bolide was estimat-
ed between 2 and 3 miles wide, 
moving at an estimated 44,000 
miles per hour, according to 
a research paper by the US 
Geological Survey. 

“The blast zone inferno trav-
eled at thousands of miles per 
hour. And it was an instanta-
neous kill zone for many hun-
dreds of miles,” Ganis said.

At that time, America’s east-
ern shoreline was much further 
inland — at least half of North 
Carolina and much of Virginia 
were under the Atlantic Ocean. 
Scientists classify the time pe-
riod as the Eocene, between 
56 and 35.9 million years ago. 
Mammals not dissimilar to crea-
tures today roamed the land. 

But until this discovery, evi-
dence beyond the crater was be-
lieved to have eroded away into 
the ocean. Yet, Paint Hill had the 
right conditions to preserve lay-
ers from the event. 

“This is really an amazing bit 
of luck,” Ganis said. “And the 
whole project from the begin-
ning to the end was a series of 
coincidences. Lucky things hap-
pening that fell into place.”

Deposits of the impact were 
found by accident in 2016. Ganis, 
who had previously been on the 
property because of a report 
about aquatic fossils, was invit-
ed to see a trench dug for a gas 
pipeline. The trench was open 
for one day, and he spent rough-
ly one hour looking at what was 
then confusing geology.

He shared a picture of the 
trench and identified two dis-
tinctions — a horizontal Eocene 
layer and what appeared to be 
a channel, full of multi-colored 
debris, cutting through it. 

“I did not expect to see that 
channel deposit,” Ganis said. 
“This was a mystery.”

Assembling the Team 
Intrigued, Ganis started col-

lecting fossils to date the find-
ings. The Eocene lasted 20 
million years, so he wanted to 
narrow it down. Among the fos-
sils were small, fragile molds of 
shark teeth.

Ganis worked with a local fam-
ily involved with the Sandhills 
Natural History Society: Nancy 
Rolland and her daughters, 
Emily and Hannah. They spent 
hours on the ground, carefully 
identifying and removing the 
fossils. 

Once overwhelmed by their 
collection, Ganis reached out 
to retired vertebrate paleon-
tologist David Cicimurri, who 
works at the South Carolina 
State Museum.

Ganis said Cicimurri was 
excited to see the fossils, hav-
ing worked with similar ones 
in a collection from Alabama. 
The fossils narrowed down the 
20-million-year Eocene period 
to about 3.5 million years.

Then, Ganis reached out to 
Steven Hageman, an inverte-
brate paleontology expert from 
Appalachian State University. 
Among the fossils at Paint Hill 

were findings of domal bryozo-
ans — aquatic invertebrates. 

Another piece fell into 
place when Ganis met Ralph 
Willoughby, who has worked ex-
tensively in the Eocene as a pa-
leontologist and stratigrapher, 
at a conference.

Ganis said Willoughby worked 
by the book, visiting the prop-
erty and measuring various as-
pects of the geology. Together, 
they identified what was be-
lieved to be plinthite, an ancient 
soil also known as paleosol with 
a distinct red-to-orange pattern.

“No one had reported Eocene 
paleosols in this part of the 
Southeast before,” Ganis said. 
“Everything’s new.”

So, plinthite expert Rich 
Whittecar, professor emeritus 
from Old Dominion University 
in Virginia, joined the group. 
His main role was to confirm the 
plinthite finding. 

With the team of researchers 
assembled, Ganis knew they 
had to dig another ditch to ex-
amine the layers. Until then, the 
work was based off a picture 
of Ganis looking at the layers. 
The new trench was about 4 feet 
deep and 10 feet across.

Whittecar noted it had rained 
the day before the team gath-
ered to look at the geology lay-
ers, so they splashed around 
in boots and scratched their 
beards while talking through 
what could have created such 
unique geology. 

“This collaborative thinking 
really is so important because 
everybody brings their own in-
terests to the field,” Whittecar 
said. “So it was a case of sitting 
and looking for the most part, 
and getting in and poking and 
taking some samples, and sit-
ting and thinking some more.” 

Extraordinary Claims, 
Evidence

Several theories were dis-
cussed before the scientists 
landed on an idea: a tsunami. 

“Extraordinary claims require 
extraordinary evidence,” Ganis 
said. “So, proposing that the 
channel deposits were caused 
by a tsunami needed extraordi-
nary evidence — something that 
had not been reported in this 
area.”

That’s when the Chesapeake 
Bay impact was considered. It 
had been reported to generate a 
tsunami “the likes of which the 
world perhaps had never seen 
before. Thousands of feet high.” 

That tsunami, generated al-
most 240 miles away, would have 
traveled at hundreds of miles 
an hour, tearing up the coastal 
plain. And it aligned with the 
dating of the shark teeth fossils.

To further check the theory, 
the scientists reviewed the four 
distinct layers in the channel 
and how each could correspond 
with the Chesapeake Bay im-
pact.

The bottom layer, or first lay-
er, was full of charcoal and a 
sandy matrix. That was deter-
mined to be burned material 
from the impact. It also featured 
natural glass and an abundance 
of weathered rock fragments. 
When the impact occurred, it 
melted and exploded the rock 
around where it hit. That melt-
ed rock then cooled in the atmo-
sphere and fell to Earth as hard 
droplets called tektites.

“Clearly something had 

burned up here. Burned up big 
time. We’re talking about major 
scale incineration,” Ganis said. 

The second layer featured a 
thick bed of ash, similar to what 
happens after a volcanic erup-
tion. But there are no volcanoes 
in North Carolina. The ash fall 
happened after everything was 
incinerated by the super-heated 
bolide impact. 

The third layer from the bot-
tom features the paleosols, 
where the tsunami ripped up 
the land.

“When you’re looking at this, 
nothing is living here,” Ganis 
said. “If you’re not burned up 
and dead, you’re suffocated 
from ash. And if you’re still 
alive, you’re going to die in the 
mud. There’s nothing that’s go-
ing to survive this.” 

The last layer, closest to the 
Earth’s surface, mostly consists 
of gravel and sand. Ganis said 
that is from the retreating tsu-
nami waters. That wave went 
past Paint Hill, but eventually 
stopped, and all of the water re-
treated to the low points, pulling 
sediment with it.

“Now, it’s preserved. We’ve 
made a tomb for our deposits.” 

But Ganis said the final piece 
of evidence to confirm the ex-
traordinary claim was finding 
high levels of iridium — a rare 
metal that occurs in miniscule 
amounts on earth and in high-
er levels in extraterrestrial ob-
jects. 

The finding aligned with re-
search by a father-son duo, Luis 
and Walter Alvarez, who found 
high concentrations of iridium 
in a clay earth layer around 65 
million years old — around the 
time the dinosaurs went extinct. 
The Alvarezes had hypothe-
sized the iridium distribution 
happened after a giant asteroid 
strike.

“There is absolutely no way 
that you’re going to enrich the 
sediments of Paint Hill in irid-
ium if their origin wasn’t from 
an asteroid impact,” Ganis said.

The team of scientists worked 
on and off on this research for a 
decade, with most of the ground 
work before 2020. The findings 
are pending publication in the 
Southeastern Geology journal.

“Those layers out there are 
the book of geology,” Ganis said. 
“Those are the pages of our sto-
ry. And that book is mostly gone 
everywhere.”

Contact Ana Risano at (910) 
585-6396 or ana@thepilot.com.
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RECENT SALE
More than 300 acres comprising Paint Hill Farm 

have been sold recently by owner Alison Ives to The 
Nature Conservancy, further protecting the pristine 
longleaf pine forests her 
family has maintained 
for decades. The proper-
ty is expected in coming 
months to be added to the 
neighboring Weymouth 
Woods Sandhills Nature 
Preserve.
In November, the state 

earmarked $3.25 million 
from the North Carolina 
Land and Water Fund to 
buy the property, with 
nonprofit The Nature 
Conservancy serving as 
middleman. The federal 
government’s contribution 
will allow the state to redi-
rect about $1.6 million of 
that money to other proj-
ects.
The property remains 

private property mon-
itored by The Nature 
Conservancy and man-
aged for its conservation 
value until sold to the state 
parks. Weymouth Woods 
Parks Superintendent Billy Hartness said it will take 
some time to prepare the property for visitors after 
the sale. That includes looking through the grants it 
received to follow any stipulations about usage. The 
plan is to maintain the land for low-impact recreation 
like hiking and birdwatching. He anticipates review-
ing existing trails and working to better them for vis-

itors.
“What we’re looking at when we’re talking about 

developing trails is long-term sustainability, because 
people love the park and as our population grows 

in this area, our visitation 
is just steadily climbing,” 
Hartness said. 
“That’s more and more 

people on the trails, and 
the more people you have 
using them, the more dam-
age they do. It’s not horri-
ble and people don’t even 
notice it if your eyes aren’t 
trained for it. The thing we 
worry about the most is 
erosion.”
In 2024, Weymouth 

Woods had more than 
152,000 visitors. The park 
has experienced a steep 
increase in visitation since 
2018, when it had about 
65,000 users.
The park spans over 900 

acres today. Once Paint 
Hill Farm transfers to the 
state parks system, it will 
comprise over 1,200 

acres of preserved forest 
in Southern Pines. The two 
homes on Paint Hill will be-

come ranger houses. 
Regarding important geology finds on the proper-

ty, Hartness said the park plans to host educational 
programs about the discovery as well as monitor the 
park to ensure curious visitors do not damage any 
ongoing research. He noted a majority of the discov-
ery is below ground.
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More than 300 Southern Pines acres have been 
maintained to prioritize the natural biodiversity 
of the longleaf pine savanna.
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Above, from left, Rich Whittecar 
examining the finding of ancient 
soils in the tsunami layer; the four 
chapters in the Paint Hill book of 
geology: the bottom, dark layer 
features burned material and ejec-
ta, the next layer is a bed of ash, 
the third layer features the results of 
the tsunami, and the top layer has 
backfill sediments; several species 
of shark were identified through 
small fossil molds; Hannah Rolland, 
Bob Ganis and Steven Hageman 
at Appalachian State University 
looking at an enlarged surface of a 
bryozoan finding


