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FOSSIL HUNT

Overview:
Tracing the fossil record provides geologic clues to life forms throughout history.

Objectives:
The student will:
•	 review and discuss information and news articles pertaining to important fossil finds in the Arctic and 

around the world; and
•	 simulate a fossil imprint using a common item so peers can attempt to identify the fossil from the clues.

Targeted Alaska Grade Level Expectations: 
Science
[9] SC1.3 The student demonstrates an understanding of how science explains changes in life forms over 

time, including genetics, heredity, the process of natural selection, and biological evolution by inferring 
evolutionary pathways from evidence (e.g., fossils, geologic samples, recorded history).

Vocabulary:
artifact – an object formed by humans, particularly one of interest to archaeologists; an object recovered by an 

archaeological endeavor which may have historic and cultural significance
fossil – the hardened remains or imprint of an organism that lived long ago; fossils are often found in layers of 

sedimentary rock; other sources of fossils include tar pits, ice, and amber
geology – the scientific study of the origin of Earth along with its rocks, minerals, and land forms, and of the 

history of the changes these have undergone
evolution – the process by which species of organisms undergo change over a long period of time through 

genetic variations and natural selection; the evolutionary history of a species can be traced using fossils and 
recent advances in DNA technology to determine the relationships between it and earlier species to which 
it is related

natural selection – the principle that only organisms best suited to their environment survive long enough 
to pass on their genetic characteristics to their offspring; according to this principle, the proportion of the 
species having these characteristics increases with each generation; natural selection results from random 
variations of genetic traits in a species and forms the basis of the process of evolution

paleontology – the scientific study of life in the geologic past, especially through the study of fossils

Whole Picture:
Tracing the origins of life through the clues left behind is a job for only the most patient geologic detectives. The 
story continues to unfold as more and more evidence is gathered. It is this process that continues to shape and 
reshape the theories of Earth’s early history. Scientist must work backwards, relying on geologic records such as 
fossils, to piece together the story.

Finding an entire prehistoric animal or plant completely intact—like a woolly mammoth preserved in frozen 
ground or an insect encased in amber—is extremely rare. Soft tissues don’t preserve well and, as a general 
rule, quickly decompose. More likely to be uncovered are fossilized remains of bones, teeth and shells, and the 
imprints of animals and plants. These types of materials, especially when buried under sediment, are more likely 
to stand the test of time.  

Materials:
•	 Black	crayon	(one	per	student)
•	 VISUAL	AID:	“Finding	the	Past”
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•	 STUDENT	INFORMATION	SHEETS:	“Stone	Tongues,	Gilled	Crocodiles	and	Arctic	Dinosaurs”
•	 STUDENT	WORKSHEET:	“Imprint	Fossil”
•	 STUDENT	WORKSHEET:	“Fossil	Review”

Activity Preparation:
1. If you do not have access to examples of fossils, using an Internet search engine, bookmark images to 

showcase the following fossil types: mold, trace, cast, petrified, and intact. 

2. Ask students if they or their parents have any fossils they’d be willing to showcase with the class for a day or 
two.

3.	 Cut	STUDENT	WORKSHEET:	“Imprint	Fossil”	in	halves	so	each	student	will	have	one	half.

Activity Procedure:
1.	 Display	VISUAL	AID:	“Finding	the	Past.”	Read	and	discuss.	Ask	students	to	share	other	legends	that	might	be	

remembered upon finding an artifact or fossil. Discuss the difference between artifact and fossil. An artifact 
is a man-made item that gives clues to past culture, such as a tool or household items. Archaeologists seek 
to unearth artifacts to study past people and cultures before recorded history. Fossils are the hardened 
remains or imprint of a plant or animal that lived long ago. Fossils are often found in layers of sedimentary 
rock. 

2. Explain in ancient times in other parts of the world people were often mystified by fossil remains. Some 
thought	they	were	natural	phenomenon	that	simply	resembled	living	organisms.	Others	the	work	of	the	
supernatural. Many people throughout the ages have sought to understand fossils and other geologic 
features. Introduce new vocabulary and review familiar terms.

3.	 Hand	out	STUDENT	INFORMATION	SHEET:	“Stone	Tongues,	Gilled	Crocodiles	and	Arctic	Dinosaurs.”	Choose	
a	reading	strategy	best	suited	for	the	class	to	review	the	information.	Discuss.	Use	the	following	prompts,	if	
necessary:
a.		 What	were	two	important	hypotheses	put	forth	by	Nicholas	Steno?
b.		 Why	do	you	think	geologists	and	paleontologists	continue	to	find	fossils	of	animals	never	found	

before?
c.		 In	the	article,	“Tropical	Fossils	in	Alaska,”	it	reads,	“Either	the	climate	of	the	Earth	was	different	when	the	

palms	grew	45	million	years	ago	or	the	rocks	in	which	the	fossils	occur	moved	in	from	someplace	else.”	
Based	on	what	you’ve	read,	what	do	you	think	is	the	most	likely	explanation	as	to	how	the	fossil	came	
to	be	near	Malaspina	Glacier?	

d.		 Referring	to	the	article,	“Shedding	Light	on	Arctic	Dinosaurs,”	so	far	how	many	dinosaurs	have	been	
identified	as	having	lived	in	Alaska	in	the	past?

e.		 How	is	it	possible	that	dinosaurs	survived	so	far	north?
f.		 How	can	looking	at	the	past	help	predict	future	conditions?

4.	 Using	a	multimedia	projector,	visit	the	website	Teachers’	Domain	(http://www.teachersdomain.org/)	and	
access	the	interactive	activity	“Types	of	Fossils.”	Explore	the	media	and	discuss.	In	addition,	view	the	lesson	
titled,	“Fossils,”	and	access	images	previously	bookmarked	(see	Activity	Preparation).	If	physical	examples	
of	fossils	are	available	(from	teacher	or	students)	take	the	time	to	share.	Use	the	vocabulary	that	defines	
different types of fossils as they are viewed (mold, trace, cast, petrified, intact).

 If necessary to promote discussion ask the following:
a.		 What	type	of	fossil	was	a	stone	tongue?
b.		 What	is	the	likely	type	of	fossil	of	the	leaf	found	neat	Malaspina	Glacier?
c.		 How	about	Wooly	Mammoth	that	have	been	discovered,	fur	and	all?	

5.	 Explain	most	fossils	are	only	partial	representations	of	the	original	specimen.	Paleontologists	do	a	lot	of	
detective	work	to	discover	the	origins	of	fossils.	It	can	be	pretty	tricky	to	decipher	the	original	form.	Hand	
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out	a	half	sheet	of	STUDENT	WORKSHEET:	“Imprint	Fossil”	and	one	black	crayon	to	each	student.	Explain	
they	will	take	a	rubbing	from	somewhere	around	the	classroom	or	school.	The	rubbing	will	be	a	“fossil”	and	
peers will have to try and identify the fossil later. The key is to take a partial rubbing that provides clues but 
doesn’t just give it away. Allow students to take a rubbing from somewhere around the classroom or school. 
Remind	students	not	to	allow	others	to	see	the	origin	and	to	leave	all	but	the	section	for	their	name	blank	
until later.

6. After rubbings are complete ask students to trade with a peer. Allow students time to try and correctly 
identify the fossil from the rubbing. After adequate time for exploration, allow students time to fill in the 
remaining	information	on	the	worksheet.	Discuss	the	activity.	Was	it	easy	to	identify	the	fossil	rubbings	of	
others?	Why	or	why	not?	

7.	 Hand	out	STUDENT	WORKSHEET:	“Fossil	Review”	and	allow	students	to	complete.

Extension Idea:
	 Further	explore	the	lesson	“Types	of	Fossils”	found	at	the	website	Teachers’	Domain	(http://www.

teachersdomain.org/).	See	“The	Grand	Canyon:	The	Top	Two	Rock	Layers,”	and	“Fossils:	An	Ancient	Sea	in	
Indiana.”

Answers: 
STUDENT WORKSHEET: “Imprint Fossil”

Answers will vary.

STUDENT WORKSHEET: “Fossil Review”

mold

cast

trace

petri�ed

intact

plant or animal tissue 
replaced by minerals

 a part or whole 
animal encased and 
preserved in perma-

frost, ice, sap or other 
material

hollow impression of 
a living thing

things left behind by 
a living thing during 

its life activities, 
including footprints, 
burrows and copro-

lites

solid mineral deposit 
that �lled a mold 

leaving a copy of a 
former living thing  

1. hadrosaur
2. geologist
3. paleontology
4. climate
5. fossilized 
6. shark teeth
7. Tiktaalik
8. trace
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STONE TONGUES, GILLED CROCODILES 
AND ARCTIC DINOSAURS

If you or I were wandering along a rocky bank and found a the impression of a leaf on a piece of shale, we’d say, 
“Cool.	A	fossil!”	We’d	know	that	at	some	point,	maybe	thousands	of	years	ago,	a	leaf	was	pressed	in	the	mud,	the	
mud became rock, the leaf replaced by sediments and minerals, and the impression left for us to find. 

Just a few centuries ago, however, such a find would spark the notion of the supernatural. Some called such 
imprints	“sports	of	nature.”	Rock	bones	of	sea	creatures	found	far	from	the	sea	were	thought	to	have	fallen	from	

the	sky.	One	kind	of	rock,	always	with	the	same	peculiar	triangular	shape,	
was	called	a	“stone	tongue”.	One	ancient	writer,	Pliny	the	Elder,	suggested	
tongue stones fell from the moon.
In 1666 some fisherman near Italy caught a giant shark. A Danish scientist 
named	Nicholas	Steno	was	given	the	head	of	the	shark	for	study.	(One	of	
Steno’s published shark-head drawings is on the left.)

Steno noticed something curious about the shark’s teeth. They were the 
exact shape of stone tongues. Side by side they matched, though one was 
bone and one was stone.  

Steno wasn’t the first to notice the resemblance, but his published 
illustrations were further confirmation to others: stone tongues were shark 
teeth that had somehow turned to rock. Steno went on to hypothesize how 
the transformation from bone to rock could have occurred. Steno’s early 
work, positing once-living material could change chemical composition 
but keep the same form, laid much of the groundwork for the modern-day 
study of fossils. 

Steno	also	studied	 the	 layers	he	noticed	 in	 rock.	He	suggested	 that	 rock	
layers are arranged with the oldest on the bottom and the youngest on the top (unless something had disturbed 
the rock). Now common knowledge, this is referred to as Steno’s law of superposition. 

It follows logically that fossils found in lower layers are older than 
fossils	 found	 in	 higher	 layers.	 Geologists	 and	 paleontologists	 study	
these layers and the fossils within to gain insight into Earth’s past. 
Many thousands of prehistoric life forms, plant and animal, mammal 
and reptile, have been unearthed. In fact, new discoveries happen 
all the time—like Tiktaalik (tik-TAA-lik). Tiktaalik is a fossil found on 
Ellesmere Island, Nunavut, Canada in April of 2006. Nothing like it had 
ever been found before. Tiktaalik is technically a fish, with scales and 
gills, but it has a head similar to a crocodile and fins with thick interior 
bones that were used to support the fish when resting on the ocean 
bottom in shallow water. Scientists imagine it perched on the bottom 
in shallow waters, quietly waiting for unsuspecting prey to swim by. 

fossil – the hardened remains or imprint of an organism that lived long ago. Fossils are often found in layers of 
sedimentary	rock;	Other	sources	of	fossils	include	tar	pits,	ice,	and	amber

geology – the scientific study of the origin of Earth along with its rocks, minerals, and land forms, and of the 
history of the changes these have undergone

paleontology – the scientific study of life in the geologic past, especially through the study of fossils.

	  

Tiktaalik

Image reprinted by permission from Macmillan 
Publishers	Ltd:	Nature	440,	757-763	(6	April	2006),	
copyright 2006.
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Alaska Science Forum - Tropical Fossils in Alaska
by Paula Krebs
June 22, 1978, Article #188

The Alaska Science Forum is provided as a public service by the Geophysical Institute, University of Alaska Fairbanks, in 
cooperation with the UAF research community.

The adaptations that plants make to allow their growth in the Earth’s 
different	climatic	regions	can	be	used	to	learn	about	the	past.	Palm	leaves	
found	fossilized	in	the	rocks	bordering	the	Malaspina	Glacier	near	Yakutat	
have a story to tell since palms could not possibly grow there today. Either 
the climate of the Earth was different when the palms grew 45 million years 
ago or the rocks in which the fossils occur moved in from someplace else. 

In the tundra of arctic and alpine climates there are relatively few species 
of	plants.	Plants	there	undergo	great	mechanical	stress	through	rupture	of	
the roots as the soil freezes and thaws and as the wind abrades any part 
of the plant sticking up above the rocks or snow. Consequently, tiny plants 
such as lichens dominate the tundra landscape. A general rule seems to be 
that the worse the climate, the fewer the species of plants.

In contrast, the equatorial and tropical rain forests may contain as many as 3000 different species in an area no 
larger than one square mile. Trees of the rain forest tend to have smooth bark, broad evergreen leaves and heavily 
buttressed roots—all suitable characteristics for a climate where water and sunshine are plentiful all year round.

Plants	with	gnarled	bark,	thick	waxy	leaves	(such	as	spruce	needles	or	cacti)	and	sometimes	a	spongy	internal	
structure suitable for holding water, are characteristics of climates where water is scarce part or most of the year. 
In regions where there are large temperature extremes, including below-freezing weather, deciduous plants drop 
their leaves as part of the effort to become dormant during the bad part of the year.

Paleobotanist	Jack	A.	Wolfe	of	the	United	States	Geological	Survey	at	Menlo	Park,	California,	has	found	a	number	of	
tropical	rain	forest	fossils	along	the	eastern	Gulf	of	Alaska.	These	include	several	kinds	of	palms,	Burmese	lacquer	
trees, mangroves and trees of the type that now produce nutmeg and Macassar oil. 

Types of Fossils

mold – hollow impression of a living thing

cast – solid mineral deposit that filled a mold leaving a copy of a former living thing

trace – things left behind by a living thing during its life activities, including footprints, burrows and 
coprolites (feces)

petrified – plant or animal tissue replaced by minerals

intact – a part or whole animal encased and preserved in permafrost, ice, sap or other material

	  

	  
A 20-inch fossil palm leaf found in rocks near 
the	 Malaspina	 Glacier.	 Photo	 from	 the	 U.S.	
Geological	Survey,	Dept.	of	the	Interior
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Alaska Science Forum - Tropical Fossils in Alaska
by	Ned	Rozell
February 10, 2005, Article #1737

Seventy million years ago, northern Alaska was farther north than 
it	is	today.	How	then,	did	the	locals—northern	dinosaurs—survive,	
and	what	might	they	tell	us	about	the	future?

A team of scientists from Texas and Fairbanks will try to answer 
those questions this summer on Alaska’s North Slope, the treeless 
plain	north	of	the	Brooks	Range.	There,	protruding	from	banks	of	
the	Colville	River,	are	some	of	the	richest	fossils	beds	of	northern	
dinosaurs.

Paul	 McCarthy	 will	 be	 one	 of	 the	 scientists	 heading	 north.	
McCarthy,	 a	 geologist	 and	 assistant	 professor	 at	 the	 University	
of	Alaska’s	Geophysical	 Institute	and	College	of	Natural	Sciences	
and Math, studies ancient soils to see what the climate might have 
been like in the time of the dinosaurs.

“I’m	hoping	to	learn	something	new	about	the	dinosaurs’	environment	
by	the	dirt	between	their	toes,	so	to	speak,”	McCarthy	said.

Alaska’s North Slope was home to eight types of dinosaurs during 
the period they lived there, from 75 million to 70 million years 
ago,	 say	 paleontologists	 including	 UAF’s	 Roland	 Gangloff	 and	
Tony	Fiorillo	of	The	Dallas	Museum	of	Natural	History.	Four	of	the	
dinosaurs ate plants, and four others ate the plant eaters and other 
creatures, Fiorillo wrote in a recent Scientific American article. The most common far-north dinosaur was the duck-
billed Edmontosaurus, a plant-eating hadrosaur that weighed between 3,000 and 4,000 pounds.

How	could	these	cold-blooded	creatures	have	survived	on	Alaska’s	North	Slope?	As	I	type	this	in	early	February,	it’s	
-20	F	at	the	weather	station	closest	to	the	fossil	beds	on	the	Colville	River.	By	examining	fossil	pollen,	 leaves,	and	
wood, scientists have found that northern Alaska was a much warmer place at the time of the dinosaurs, possibly 
with average annual temperatures well above freezing, Fiorillo wrote.

Even though northern Alaska was warmer then, it was still probably cold enough for occasional snow and was farther 
north than it is today, so the sun didn’t rise for weeks in midwinter. Today, the North Slope’s grizzly bears are tucked 
away in hillside dens, but it’s tough to picture a 35-foot hadrosaur hibernating, Fiorillo wrote. Dinosaurs may have 
dialed down their metabolism to require less food, and some researchers have suggested they might have migrated 
south	during	the	deep	dark	of	midwinter.	To	check	the	migration	hypothesis,	Fiorillo	and	Gangloff	compared	bone	
length and body masses of hadrosaurs to the north’s master of migration, the caribou. They decided that juvenile 
hadrosaurs were relatively much smaller than juvenile caribou, and that it was unlikely the hadrosaurs migrated.

If dinosaurs remained on the North Slope during the winter, biologists expect their bodies would show some 
adaptations to darkness. Numerous scattered teeth of the meat-eating Troodon found in Alaska suggest it was a 
common dinosaur, and one of Troodon’s main characteristics was a set of very large eyes, possibly an adaptation to 
low light.

Fiorillo,	McCarthy,	and	UAF’s	Gangloff	and	David	Norton	will	head	back	to	fossil	beds	on	the	Colville	River	in	summer	
2005 to sift through sediment and ancient soils to find more dinosaur remains. McCarthy will look at the fossil soils to 
see	if	the	Colville	was	more	like	a	Louisiana	bayou	during	the	time	of	the	northern	dinosaurs	than	the	frozen	tundra	
it is today. An added bonus may be that by looking at the dinosaur-era North Slope, the scientists may discover 
something about Alaska’s future.

“We	may	be	able	to	learn	more	about	where	we’re	going	if	warming	takes	us	to	a	new	greenhouse	phase,”	McCarthy	said.

A	 drawing	 of	 a	 hadrosaurus	 skeleton	 published	 in	 Popular	
Science in 1889. A hadrosaur was any of the various medium- 
to	 large-sized	plant-eating	dinosaurs	of	 the	Cretaceous	Period	
that had a duck-like bill, hoofed feet, and many series of rough-
grinding	 teeth.	 Image	 from	 http://commons.wikimedia.org/
wiki/File:PSM_V34_D484_Hadrosaurus.jpg.
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Fossil Diagram (rubbing)
Details

 
Fossil	Name:		______________________________

 
Fossil	Location:	____________________________

 
Your	Name:	_______________________________

Fossil Diagram (rubbing)
Details

 
Fossil	Name:		______________________________

 
Fossil	Location:	____________________________

 
Your	Name:	_______________________________

NAME: __________________________ 
IMPRINT FOSSIL 



NAME: __________________________ 
FOSSIL REVIEW

AKSCI ©2011 Alaska Department of Education and Early Development  Fossil Hunt

Directions: Draw a line from the word to the matching definition.

    

mold

cast

trace

petri�ed

intact

plant or animal tissue 
replaced by minerals

 a part or whole 
animal encased and 
preserved in perma-

frost, ice, sap or other 
material

hollow impression of 
a living thing

things left behind by 
a living thing during 

its life activities, 
including footprints, 
burrows and copro-

lites

solid mineral deposit 
that �lled a mold 

leaving a copy of a 
former living thing

       

mold

cast

trace

petri�ed

intact

plant or animal tissue 
replaced by minerals

 a part or whole 
animal encased and 
preserved in perma-

frost, ice, sap or other 
material

hollow impression of 
a living thing

things left behind by 
a living thing during 

its life activities, 
including footprints, 
burrows and copro-

lites

solid mineral deposit 
that �lled a mold 

leaving a copy of a 
former living thing  

Directions: Draw a line from the word to the matching definition.

1.	 Of	the	eight	known	dinosaurs	that	inhabited	the	Arctic	during	prehistoric	times,	the	Edmontosaurus	was	a	
duck-billed	_______________________________.

2.	 A	_______________________________	studies	the	origin	of	Earth	along	with	its	rocks,	minerals	and	landforms,	
and the history of the changes these have undergone.

3.	 The	scientific	study	of	life	in	the	geologic	past,	especially	through	the	study	of	fossils,	is	called	______________
_____________________.

4.	 The	fossil	remains	of	palm	leaves	found	near	Malaspina	Glacier	are	evidence	that	the	Arctic	experienced	a	
warmer	________________________	in	past	times.

5.	 The	___________________	remains	of	dinosaurs	found	in	the	Arctic	further	confirm	Earth	has	a	long	history	of	
climate variation.

6.	 Prior	to	the	1600s	many	people	thought	fossilized	__________________________	were	rocks	that	had	fallen	
from the moon.

7.	 Technically	a	fish,	with	scales	and	gills,	______________________________	has	a	head	similar	to	a	crocodile.

8.	 Finding	a	dinosaur	footprint	is	considered	a	_______________________	fossil.

Word Bank
fossilized       artifact  paleontology
shark teeth    geologist  Tiktaalik
hadrosaur        trace   climate
intact   


