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INTRODUCTION TO CHAPTER 19
LAB USING INDEX FOSSILS

Imagine  holding  a  small,  ancient  shell
that  tells  you  not  only  what  creature
once lived in a prehistoric sea but also
exactly when that sea existed in Earth’s
vast  history.  This  is  the  remarkable
power  of  index  fossils,  and  it  is  the
central  theme  of  Chapter  19  Lab
Using Index Fossils.  In  geology  and
paleontology,  index fossils  are the key

that  unlocks  the  door  to  deep  time,
allowing scientists to date and correlate
rock  layers  across  continents.  The  lab
exercises in Chapter 19 are designed to
give students hands‑on experience with
these invaluable time markers,  turning
abstract concepts of geologic time into
tangible, observable evidence.
Whether  you  are  a  student  in  an
introductory  earth  science  course,  a
hobbyist  fascinated  by  fossils,  or  an
educator  looking for  clear  instructional
material,  this  article  will  guide  you
through  everything  you  need  to  know
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about the Chapter 19 Lab Using Index
Fossils.  We  will  explore  what  index
fossils are, why they are so important for
biostratigraphy, how to identify them in
a  laboratory  setting,  and  how the  lab
procedure  helps  bui ld  a  deeper
understanding of Earth’s history. By the
end, you will see why this lab remains a
cornerstone of geoscience education.

UNDERSTANDING INDEX
FOSSILS: THE TIMEKEEPERS OF
GEOLOGY

Index  fossils,  also  called  guide  fossils,
are the remains of organisms that lived
during  a  relatively  short,  well‑defined
span  of  geologic  t ime  and  were
geographically  widespread.  Their
presence  in  a  rock  layer  can  pinpoint
that  layer’s  age  with  remarkable

precision.  Common  examples  include
cer ta in  spec ies  o f  tr i lobites ,
ammonites ,  graptol ites ,  and
foraminifera.  The  guiding  principle  is
simple:  if  you find the same index fossil
in  two  separate  rock  outcrops,  those
layers are likely the same age, even if
they are thousands of kilometers apart.
This  concept  forms  the  backbone  of
biostratigraphy ,  the  branch  of
s t r a t i g r a p h y  t h a t  u s e s  f o s s i l
assemblages  to  establish  the  relative
ages of sedimentary rocks. The Chapter
19 Lab Using Index Fossils  typically
introduces students  to  this  method by
presenting  a  col lect ion  of  fossi l
specimens, rock samples, and a geologic
column. Through careful observation and
comparison,  learners  begin  to  see
patterns that reveal the sequential order
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of events in Earth’s past.

Why Index
Fossils Are
Superior to Other
Dating Methods
While  radiometric  dating  provides
absolute  ages,  it  requires  volcanic  or
igneous  rocks  containing  radioactive
isotopes.  Many sedimentary  rocks—the
ones most likely to contain fossils—lack
the necessary  minerals  for  radiometric
analysis.  That  is  where  index  fossils
shine.  They  offer  a  reliable  way  to
determine relative ages,  correlate rock

units,  and  build  a  regional  or  global
geologic time scale. In the context of
Chapter 19 Lab Using Index Fossils,
students  learn  to  integrate  fossil
evidence with other stratigraphic clues,
such  as  sedimentary  structures  and
lithology,  to  reconstruct  ancient
environments.

THE PURPOSE AND STRUCTURE
OF CHAPTER 19 LAB USING
INDEX FOSSILS

The primary objective of the Chapter 19
Lab Using Index Fossils is to develop
observat iona l ,  ana lyt ica l ,  and
interpretive  skills.  The  lab  is  usually
structured in several parts:

Part A – Identification of
Specimens: Students examine
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actual or high‑quality replica
fossils, noting key morphological
features that define index species.
Part B – Range Charts and
Ranges: Learners plot the
stratigraphic ranges of different
fossils on a chart, observing which
species overlap and which are
restricted to specific time
intervals.
Part C – Correlating Rock
Columns: Given multiple
stratigraphic columns from
different locations, students use
index fossils to match equivalent
layers and assemble a composite
section.
Part D – Interpreting Geologic
History: Finally, they synthesize
the data to infer the sequence of

events, such as transgressions,
regressions, or extinction events.

This progressive approach mirrors what
professional  paleontologists  and
stratigraphers do in the field and lab. By
completing  Chapter  19  Lab  Using
Index Fossils,  students  not  only  gain
factual knowledge but also practice the
logic of relative dating and correlation.

KEY CHARACTERISTICS OF
USEFUL INDEX FOSSILS

Not  every  fossil  makes  a  good  index
fossil. For a species to be truly useful in
the  Chapter  19  Lab  Using  Index
Fossils  and  in  real‑world  geology,  it
must meet several criteria:

Short Geologic Range: The1.
species existed for a limited
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time—ideally a few million years or
less. This allows precise
pinpointing of a rock’s age.
Wide Geographic Distribution:2.
It must be found in many different
regions, enabling correlation
across continents and ocean
basins.
Abundance and Easy3.
Preservation: The fossil should
be common enough to be found in
many rock outcrops and preserved
in a recognizable form.
Distinctive Morphology: It4.
should be easy to identify without
specialized equipment. Clear,
unique features reduce
misidentification.
Independence from5.
Sedimentary Environment:

Ideally, the organism lived in a
variety of marine or terrestrial
settings, so its presence is not
limited to a single environment.

In  the Chapter 19 Lab Using Index
Fossils,  students  are  often  asked  to
evaluate  which  fossils  meet  these
criteria and which do not, reinforcing the
principles  that  make  index  fossils  so
powerful.

HOW TO IDENTIFY INDEX
FOSSILS IN A LAB SETTING

Successful  completion  of  Chapter  19
Lab Using Index Fossils  depends on
careful  observation  and  comparison.
Here  are  the  typical  steps  a  student
follows:
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1. Examine the
Physical
Properties
Look  at  the  fossi l ’s  s ize,  shape,
symmetry, and external ornamentation.
Is it coiled like an ammonite? Segmented
like a trilobite? Does it have a distinct
keel or suture pattern? Use a hand lens
or microscope if available.

2. Consult a

Reference Key
Most lab manuals include a key or chart
that  lists  common  index  fossils  for
different  time  periods—Cambrian
trilobites,  Ordovician  graptolites,
Cretaceous ammonites, etc. Match your
specimen  to  the  il lustrations  and
descriptions.

3. Note the
Associated
Sediment
The matrix (rock surrounding the fossil)
can  provide  clues.  Limestones  often
yield  marine  fossils;  shales  preserve
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delicate  organisms.  The  lithology
together with the fossil helps confirm the
age and environment.

4. Determine the
Stratigraphic
Range
Using a range chart provided in the lab,
find the first and last appearance of each
fossil  you  identify.  The  overlap  of
multiple index fossils  will  narrow down
the  possible  age  of  the  layer.  For
instance,  if  you  find  a  trilobite  Elrathia
kingii and a brachiopod Lingula together,
you might be looking at Middle Cambrian
strata.

5. Document
Your Findings
Record the fossil name, age range, and
any distinctive features. In Chapter 19
Lab  Using  Index  Fossi ls ,  th is
documentation  is  essential  for  the
correlation  exercises  that  follow.

COMMON INDEX FOSSILS USED
IN THE LAB

While  the  exact  specimens  vary  by
curriculum,  most  Chapter  19  Lab
Using Index Fossils exercises include a
selection of  the following classic  index
fossils:



8

8 Chapter 19 Lab Using Index Fossils 2023-03-02

Fossil
Group

Example
Species Geologic Period

Trilobites Paradoxides Middle Cambrian

Graptolites Didymograptus Ordovician

Ammonites Perisphinctes Jurassic

Foraminifera Globigerina Tertiary
(Paleogene–Neogene)

Students learn that these fossils are not
just  isolated curiosities;  they represent
entire  ecosystems  that  flourished  at
specific points in time. Recognizing them
becomes  second  nature  after  working
through Chapter 19 Lab Using Index
Fossils.

INTERPRETING GEOLOGIC TIME
WITH INDEX FOSSILS

One of  the most  rewarding aspects of

Chapter 19 Lab Using Index Fossils
is  using  the  data  to  build  a  timeline.
Imagine  you  have  three  rock  columns
from different  locations.  By  marking  the
first  and  last  appearances  of  key  fossils
in  each  column,  you  can  line  up  the
layers  that  contain  the  same  index
spec ies .  Th is  process  i s  ca l led
correlation. It reveals that a sandstone
layer in one outcrop is the same age as a
shale layer in another, even though the
rocks look completely different.
The lab often asks students to answer
questions such as: “What is the relative
order of layers A, B, and C?” or “Which
fossil  zone indicates a mass extinction
event?” By systematically analyzing the
fossil  ranges,  students  discover  that
certain fossils appear abruptly and then
disappear—marking boundaries like the
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e n d  o f  t h e  P e r m i a n  o r  t h e
Cretaceous‑Paleogene  extinction.  This
hands‑on  correlation  is  far  more
effective than simply reading about it  in
a textbook.

REAL‑WORLD APPLICATIONS
BEYOND THE CLASSROOM

The  skills  honed  in  Chapter  19  Lab
Using  Index  Fossils  have  direct
applications  in  the petroleum industry,
mining,  and  geological  mapping.
Exploration geologists use index fossils
to  date  sedimentary  basins,  identify
potent ia l  reservo i r  rocks ,  and
understand  the  timing  of  tectonic
events. For example, the discovery of a
specific  ammonite  in  a  core  sample  can
tell an oil company whether a formation
is  likely  to  contain  hydrocarbons.

Similarly,  paleontologists  working  on
deep‑sea  drill ing  projects  rely  on
microfossils  (like  foraminifera)  to  date
ocean  sediments  and  reconstruct  past
climates.
Moreover,  the  concept  of  index fossils
extends into archaeology when human
artifacts  or  associated  faunal  remains
are  used  to  date  ancient  settlements.
The  l og i ca l  f ramework—us ing
widespread,  short‑lived  markers  to
correlate  strata—remains  the  same
across  many  scientific  disciplines.

CHALLENGES AND LIMITATIONS
IN USING INDEX FOSSILS

No  scientific  method  is  perfect,  and
Chapter 19 Lab Using Index Fossils
typically  addresses  the  challenges
students  may  encounter:
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Preservation Bias: Not all
organisms are equally likely to
become fossils. Soft‑bodied
creatures rarely enter the fossil
record, so index fossils are limited
to organisms with hard parts.

Facies Control: Some fossils are
restricted to specific environments
(e.g., deep‑water versus
shallow‑water), making them less
useful for global correlation.


