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you visit in the late winter or 

spring, its dark waters, fed only by 

rainfall runoff, are only about two 

feet deep. Too small to fish in and 

often too shallow and muddy to 

drink from, the pond appears to 

be good only as a home for frogs, 

salamanders, and water-loving 

bog plants. But, to the trained 

eyes of paleoecologists, it looked 

like a rare and special place. 

They were right. Far removed 

from routine animal or farming 

disturbance, Cliff Palace Pond’s 

intact muck contained almost 

10,000 years of environmental 

and fire history. And even 

more remarkable, the 

scientists could link that 

history to changes in 

ancient human 

culture recorded in nearby 

rockshelters.

What a Story!
Cliff Palace Pond’s long story is 

drawn from a very small area—

about a half-mile radius. It was 

composed silently and patiently 

from windblown charcoal ash 

and “flower dust” (plant pollen 

grains). The tiny bits of charcoal 

ash came from nearby forest fires. 

The pollen grains, tinier still, 

Pond muck. Clammy, 

slimy, stinking, oozing 

pond muck. Depending 

on how long ago it formed, 

undisturbed pond muck can 

record events of hundreds or even 

thousands of years.

WOW! Who knew? 
Paleoecologists (scientists 

who study past environments), 

that’s who. They are always on 

the lookout for good pond muck. 

In 1996, near the center of an 

isolated sandstone ridgetop deep 

in the Eastern Kentucky forest, 

they found amazing pond muck 

in a tiny pond called Cliff Palace 

Pond (see above). 

On its best day, the pond covers 

an area barely 50 by 100 feet. If 
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came from trees and other plants 

growing on the ridgetop and on 

the upper slopes of the nearby 

steep-sided stream and creek 

valleys. 

These particles drifted in on the 

wind, landing gently on the 

pond’s watery surface. Eventually, 

the charcoal bits and pollen 

grains settled into the layers of 

pond muck built up over time by 

decomposing leaves and 

branches from nearby trees.

Back Then
One chapter in this long story is a 

particularly compelling one. 

Thousands of years ago, ancient 

Native American hunter-

gatherers camped next to the 

pond for short periods. They also 

lived in most of the rockshelters 

that dot the steep sandstone 

clifflines below the ridgetop. 

Around 3,000 years ago, these 

hunter-gatherers embarked on a 

grand, wonderful experiment. 

They started to grow plants: wild 

gourd, wild sunflower, wild 

goosefoot. These plants produce 

seeds and fruits rich in oils and 

starches, vitamins and minerals. 

To grow well, they need sunny 

garden spots. So, the ancient 

gardeners turned to fire to help 

them open up the forest canopy 

for their new food crops.

These people were no strangers 

to fire. They knew how to set 

relatively cool, low-intensity, 

steady and controlled fires to 

burn off surface materials and 

kill smaller trees and saplings. 

But, as gardeners, they set fires 

more frequently and more 

deliberately than their ancestors 

had.

The pond’s muck recorded their 

actions. It showed an increase in 

charcoal ash and an increase in 

pollen from fire-tolerant trees POND MUCK
Inside Cliff Palace Rockshelter, a hunter-
gatherer family group is busy with their 
summer chores. Brothers make chert (or 
flint) tools as a nephew looks on (left); 
their wives make baskets, scrape a 
deerskin, and smoke meat (rear and far 
right). The group’s patriarch (middle) 
tells a story of the ancestors to the 
children and adults within earshot.
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through time. And, as they 

turned to gardening, pollen from 

the plants the Native peoples 

grew also began to appear 

consistently in the pond 

sediments. Native peoples did not 

set out to change the forest. 

However, 2,000 years of 

gardening and setting fires 

changed the forest, and their own 

lives, forever. 

And Now
The story in Cliff Palace Pond’s 

muck is important to us, too. 

Today we know that forests need 

fire to remain healthy. But, in the 

1940s, scientists did not know 

this. For nearly 70 years, the U.S. 

Forest Service actively prevented 

forest fires. Over time, fire-

intolerant trees—red maple, 

sassafras, basswood, and beech, 

for example—came to 

make up more of the 

forest. This unexpected 

increase led the U.S. 

Forest Service to rethink 

the role fire plays in 

forest maintenance. It 

also led paleoecologists 

to search for places like 

Cliff Palace Pond. 

Today, the U.S. Forest 

Service uses light 

intensity fire as a tool 

for managing the forest, just as 

the Native peoples did. 

Who knew simple pond muck 

could hold such an amazing story?

A. Gwynn Henderson is staff 
archaeologist and education coordinator at 
the Kentucky Archaeological Survey. She has 
visited and written about Cliff Palace Pond.

Archaeologists with 
the USDA Forest 
Service conduct 
excavations inside 
a rockshelter.

Biologists use fire 
to manage and help 
keep Kentucky’s 
Daniel Boone 
National Forest 
healthy.
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How They Do It!

Researchers pushed a long hollow 
metal coring tube into the pond 

sediments, where the muck was thickest 
(see diagram of Pond at right), and 
pulled out a cylinder of mud, called a 
mud core. They pushed the mud core 
out of the coring tube onto a plastic 
sheet on the ground, then wrapped the 
core in aluminum foil to keep it moist. 

The researchers repeated these 
steps, coring deeper each time in the 
same hole. When they hit the pond’s 
sandstone bottom, about five feet 
below the surface, they were finished.

Back in the lab, technicians took 
small samples from the mud cores. 
They bathed each sample in strong 

acid. This acid dissolved everything 
except the fossil pollen grains and the 
charcoal particles. 

The paleoecologist put 
a drop of pollen-and-
charcoal-rich liquid on a 
glass slide. Now the sample 
was ready to analyze under 
the microscope. Magnified 
480 times, it was easy to 
identify and count the 
pollen grains and the 
charcoal particles. Finally, 
by diagramming the results 
from many samples, the 
paleoecologist identified 
changes in the tree species 

and in the occurrence of forest fires 
around Cliff Palace Pond.
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