CAMPBELL BIOLOGY MAJORS FOR PALEONTOLOGY MAJORS US

EMBARKING ON A CAREER IN PALEONTOLOGY REQUIRES A STRONG FOUNDATION, AND FOR MANY ASPIRING PALEONTOLOGISTS IN
THE UNITED STATES, A BIOLOGY MAJOR SERVES AS AN EXCELLENT STARTING POINT. THIS COMPREHENSIVE GUIDE DELVES INTO
THE COMPELLING REASONS WHY CAMPBELL UNIVERSITY’S BIOLOGY PROGRAM IS PARTICULARLY WELL-SUITED FOR STUDENTS
AIMING FOR PALEONTOLOGY CAREERS. WE EXPLORE THE CURRICULUM’'S RELEVANCE, FACULTY EXPERTISE, RESEARCH
OPPORTUNITIES, AND THE SPECIFIC ADVANTAGES OF STUDYING BIOLOGY AT CAMPBELL FOR A FUTURE IN FOSSIL SCIENCE.
DISCOVER HOW A BIOLOGY DEGREE CAN EQUIP YOU WITH THE ESSENTIAL SKILLS IN ANATOMY, PHYSIOLOGY, EVOLUTION, AND
GENETICS, ALL CRITICAL FOR UNDERSTANDING PREHISTORIC LIFE. WE ALSO HIGHLIGHT THE IMPORTANCE OF FIELDWORK,
LABORATORY TECHNIQUES, AND THE BROADER SCIENTIFIC UNDERSTANDING THAT A ROBUST BIOLOGY EDUCATION PROVIDES,
MAKING CAMPBELL A PRIME CHOICE FOR BUDDING PALEONTOLOGISTS.
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UNDERSTANDING THE SYNERGY: CAMPBELL BloLOGY MAJORS FOR
PALEONTOLOGY MAJORS IN THE US

FOR STUDENTS IN THE UNITED STATES WITH A DEEP FASCINATION FOR ANCIENT LIFE AND THE FOSSIL RECORD, THE PATH OFTEN
BEGINS WITH A STRONG GROUNDING IN THE NATURAL SCIENCES. PURSUING A BIOLOGY MAJOR, PARTICULARLY AT INSTITUTIONS
LIkE CAMPBELL UNIVERSITY, PROVIDES AN EXCEPTIONALLY ROBUST FOUNDATION FOR THOSE ASPIRING TO CAREERS IN
PALEONTOLOGY. THE INTRICATE WORKINGS OF LIVING ORGANISMS, THEIR EVOLUTIONARY HISTORIES, AND THE ECOLOGICAL
PRINCIPLES THAT GOVERN THEM ARE ALL FUNDAMENTAL TO UNDERSTANDING THE EXTINCT LIFE FORMS THAT PALEONTOLOGY
SEEKS TO UNCOVER AND INTERPRET. THIS ARTICLE EXPLORES WHY CAMPBELL'S BIOLOGY PROGRAM IS A STRATEGIC CHOICE FOR
FUTURE PALEONTOLOGISTS, DETAILING THE ESSENTIAL SCIENTIFIC PRINCIPLES AND PRACTICAL SKILLS FOSTERED WITHIN ITS
CURRICULUM. WE WILL EXAMINE HOW THE BROAD SCOPE OF BIOLOGY, ENCOMPASSING EVERYTHING FROM CELLULAR MECHANISMS
TO ECOSYSTEM DYNAMICS, DIRECTLY TRANSLATES INTO THE CRITICAL THINKING AND ANALYTICAL ABILITIES REQUIRED FOR
PALEONTOLOGICAL RESEARCH, MAKING THE DECISION TO PURSUE CAMPBELL BIOLOGY MAJORS FOR PALEONTOLOGY MAJORS A
\WISE ONE.



\WHY A BiloLoGY MAJor IS CRUCIAL FOR PALEONTOLOGY

THE FIELD OF PALEONTOLOGY, AT ITS CORE, IS THE STUDY OF PAST LIFE, AND UNDERSTANDING LIFE ITSELF IS PARAMOUNT. A
BIOLOGY MAJOR EQUIPS STUDENTS WITH THE FUNDAMENTAL KNOWLEDGE NECESSARY TO DECIPHER THE COMPLEXITIES OF FOSSIL
ORGANISMS. THIS INCLUDES A DEEP UNDERSTANDING OF ANATOMY AND PHYSIOLOGY, WHICH ARE ESSENTIAL FOR INTERPRETING
THE SKELETAL STRUCTURES AND FUNCTIONAL MORPHOLOGY OF EXTINCT CREATURES. GENETICS AND EVOLUTIONARY BIOLOGY
PROVIDE THE FRAMEW ORKS FOR UNDERSTANDING HOW LIFE HAS CHANGED OVER GEOLOGICAL TIME, HOW SPECIES EVOLVE, AND
THE RELATIONSHIPS BETWEEN DIFFERENT ORGANISMS. ECOLOGY HELPS IN RECONSTRUCTING ANCIENT ENVIRONMENTS AND
UNDERSTANDING THE INTERACTIONS BETWEEN PREHISTORIC LIFE AND ITS SURROUNDINGS. WITHOUT THIS BIOLOGICAL BEDROCK, A
PALEONTOLOGIST WOULD STRUGGLE TO INTERPRET THE EVIDENCE PRESERVED IN THE FOSSIL RECORD EFFECTIVELY.

UNDERSTANDING ANATOMY AND PHYSIOLOGY FOR FOSSIL INTERPRETATION

PALEONTOLOGISTS SPEND THEIR CAREERS EXAMINING THE FOSSILIZED REMAINS OF ORGANISMS, PRIMARILY BONES, TEETH, AND
SHELLS. A THOROUGH UNDERSTANDING OF COMPARATIVE ANATOMY, AS TAUGHT IN BIOLOGY PROGRAMS, ALLOWS THEM TO
IDENTIFY HOMOLOGOUS STRUCTURES, UNDERSTAND THE MECHANICAL STRESSES ON SKELETONS, AND INFER HOW ANCIENT
ANIMALS MOVED, FED, AND INTERACTED WITH THEIR ENVIRONMENT. PHYSIOLOGY, THE STUDY OF HOW LIVING ORGANISMS
FUNCTION, PROVIDES INSIGHTS INTO METABOLIC RATES, REPRODUCTIVE STRATEGIES, AND ORGAN SYSTEMS THAT CAN BE
EXTRAPOLATED TO EXTINCT SPECIES BASED ON THEIR FOSSIL EVIDENCE. FOR INSTANCE, KNOWING THE PHYSIOLOGY OF MODERN
REPTILES OR BIRDS CAN INFORM INTERPRETATIONS OF DINOSAUR PHYSIOLOGY.

EVOLUTIONARY BIOLOGY AND PHYLOGENETICS: TRACING LIFE's HisTORY

THE VERY ESSENCE OF PALEONTOLOGY IS TRACING THE HISTORY OF LIFE ON EARTH. EVOLUTIONARY BIOLOGY, A CORNERSTONE
OF ANY BIOLOGY MAJOR, PROVIDES THE THEORETICAL FRAMEWORK FOR THIS ENDEAVOR. CONCEPTS LIKE NATURAL SELECTION,
ADAPTATION, AND SPECIATION ARE CRUCIAL FOR UNDERSTANDING HOW ORGANISMS HAVE CHANGED OVER MILLIONS OF YEARS.
PHYLOGENETICS, THE STUDY OF EVOLUTIONARY RELATIONSHIPS AMONG BIOLOGICAL ENTITIES, IS DIRECTLY APPLICABLE TO
PALEONTOLOGY. BY ANALYZING MORPHOLOGICAL DATA FROM FOSSILS AND COMPARING IT WITH GENETIC DATA FROM LIVING
RELATIVES, PALEONTOLOGISTS CAN CONSTRUCT EVOLUTIONARY TREES (PHYLOGENIES) THAT ILLUSTRATE THE DESCENT OF LIFE
AND THE PLACEMENT OF EXTINCT GROUPS WITHIN THE GRAND TAPESTRY OF LIFE'S HISTORY.

GENETICS AND MOLECULAR BioLoGY: UNLOCKING ANCIENT DNA AND RELATIONSHIPS

W/HILE DIRECT GENETIC ANALYSIS OF ANCIENT ORGANISMS IS OFTEN LIMITED BY PRESERVATION, THE PRINCIPLES OF GENETICS AND
MOLECULAR BIOLOGY ARE INCREASINGLY INTEGRATED INTO PALEONTOLOGY. UNDERSTANDING MENDELIAN GENETICS, POPULATION
GENETICS, AND MOLECULAR EVOLUTION PROVIDES CONTEXT FOR INTERPRETING VARIATIONS WITHIN FOSSIL POPULATIONS AND
FOR UNDERSTANDING THE GENETIC BASIS OF TRAITS. FUETHERMORE, ADVANCES IN PALEOGENOMICS, THE STUDY OF ANCIENT
DNA, ARE REVOLUTIONIZING OUR UNDERSTANDING OF EXTINCT SPECIES, ALLOWING FOR DIRECT COMPARISONS WITH LIVING
RELATIVES AND PROVIDING INSIGHTS INTO POPULATION DYNAMICS AND EVOLUTIONARY PROCESSES. BIOLOGY MAJORS GAIN
EXPOSURE TO THESE FOUNDATIONAL CONCEPTS, PREPARING THEM FOR INTERDISCIPLINARY APPROACHES.

EcoLoGY AND PALEOCOLOGY: RECONSTRUCTING ANCIENT ECOSYSTEMS

FOSSILS RARELY EXIST IN ISOLATION; THEY ARE REMNANTS OF COMPLEX ECOSYSTEMS. ECOLOGY/ A FUNDAMENTAL PART OF A
BIOLOGY CURRICULUM, TEACHES STUDENTS ABOUT SPECIES INTERACTIONS, NUTRIENT CYCLING, AND HABITAT REQUIREMENTS.
PALEOCOLOGY APPLIES THESE ECOLOGICAL PRINCIPLES TO THE FOSSIL RECORD TO RECONSTRUCT PAST ENVIRONMENTS, FOOD
WEBS, AND THE ECOLOGICAL ROLES OF EXTINCT ORGANISMS. UNDERSTANDING CONCEPTS LIKE PREDATOR-PREY RELATIONSHIPS,
COMPETITION, AND SYMBIOSIS ALLOWS PALEONTOLOGISTS TO PAINT A MORE COMPLETE PICTURE OF LIFE IN THE PAST,
UNDERSTANDING HOW ORGANISMS LIVED AND INTERACTED WITHIN THEIR ANCIENT HABITATS.



CAMPBELL UNIVERSITY'S BloLoGY ProGrAM: A GATEWAY TO
PALEONTOLOGY

CAMPBELL UNIVERSITY'S DEPARTMENT OF BIOLOGICAL SCIENCES OFFERS A COMPREHENSIVE AND RIGOROUS ACADEMIC PROGRAM
THAT PROVIDES AN EXCEPTIONAL FOUNDATION FOR STUDENTS ASPIRING TO CAREERS IN PALEONTOLOGY. THE PROGRAM IS
DESIGNED TO EQUIP UNDERGRADUATES WITH A BROAD UNDERSTANDING OF BIOLOGICAL PRINCIPLES WHILE OFFERING
OPPORTUNITIES FOR SPECIALIZATION AND HANDS-ON EXPERIENCE. FOR THOSE SPECIFICALLY TARGETING PALEONTOLOGY, THE
CURRICULUM AT CAMPBELL IS THOUGHTFULLY STRUCTURED TO IMPART THE NECESSARY KNOWLEDGE AND SKILLS, MAKING IT AN
IDEAL LAUNCHPAD FOR ADVANCED STUDY AND PROFESSIONAL PRACTICE IN THE FIELD OF FOSSIL SCIENCES. THE UNIVERSITY'S
COMMITMENT TO UNDERGRADUATE RESEARCH AND ITS ACCESSIBLE FACULTY CREATE AN ENVIRONMENT WHERE ASPIRING
PALEONTOLOGISTS CAN THRIVE AND GAIN INVALUABLE EXPERIENCE.

Key CurricULUM COMPONENTS FOR ASPIRING PALEONTOLOGISTS AT CAMPBELL

CAMPBELL'S BIOLOGY PROGRAM OFFERS A RANGE OF COURSES THAT ARE DIRECTLY RELEVANT TO PALEONTOLOGY. CORE
COURSES IN GENERAL BIOLOGY, CELL BIOLOGY, AND GENETICS PROVIDE THE FOUNDATIONAL UNDERSTANDING OF LIFE PROCESSES.
SPECIALIZED COURSES IN EVOLUTIONARY BIOLOGY, ZOOLOGY, BOTANY, AND GEOLOGY (OFTEN AVAILABLE THROUGH
COMPLEMENTARY DEPARTMENTS) ARE CRUCIAL FOR DEVELOPING A COMPREHENSIVE VIEW OF THE NATURAL WORLD, BOTH PAST
AND PRESENT. THE PROGRAM EMPHASIZES A STRONG LIBERAL ARTS EDUCATION, ENSURING GRADUATES HAVE WELL-DEVELOPED
CRITICAL THINKING AND COMMUNICATION SKILLS, ESSENTIAL FOR SCIENTIFIC INQUIRY AND DISSEMINATION.

CorEe BioLoGY COURSES WITH PALEONTOLOGICAL RELEVANCE

STUDENTS PURSUING A BIOLOGY MAJOR AT CAMPBELL WILL FIND SEVERAL CORE COURSES DIRECTLY BENEFICIAL FOR
PALEONTOLOGY. THESE INCLUDE:

o GENERAL BioLogy | € Il: COVERING FUNDAMENTAL PRINCIPLES OF LIFE, FROM MOLECULAR TO ORGANISMAL LEVELS.
o GENETICS: ESSENTIAL FOR UNDERSTANDING INHERITANCE, VARIATION, AND EVOLUTIONARY MECHANISMS.

e CELL BIOLOGY: PROVIDING INSIGHT INTO THE FUNDAMENTAL UNITS OF LIFE AND THEIR FUNCTIONS, RELEVANT FOR
UNDERSTANDING FOSSILIZED CELLULAR STRUCTURES.

e EVOLUTIONARY BIOLOGY: A CORNERSTONE COURSE FOR UNDERSTANDING THE DEVELOPMENT AND DIVERSIFICATION OF
LIFE OVER GEOLOGICAL TIME.

® /00LOGY AND BoTANY: OFFERING IN-DEPTH KNOWLEDGE OF ANIMAL AND PLANT DIVERSITY, THEIR STRUCTURES,
FUNCTIONS, AND EVOLUTIONARY RELATIONSHIPS, PROVIDING COMPARATIVE CONTEXT FOR FOSSILS.

RecoMMENDED ELECTIVES AND SUPPORTING COURSES

TO FURTHER TAILOR THEIR EDUCATION TOWARDS PALEONTOLOGY, CAMPBELL BIOLOGY MAJORS ARE ENCOURAGED TO EXPLORE
A SELECTION OF ELECTIVES AND COURSES FROM OTHER DEPARTMENTS. THESE CAN SIGNIFICANTLY ENHANCE THEIR PREPARATION:

o ANATOMY AND PHYSIOLOGY: CRITICAL FOR UNDERSTANDING THE SKELETAL AND SOFT-TISSUE STRUCTURES OF
ORGANISMS, BOTH LIVING AND EXTINCT.

e ECOLOGY: TO UNDERSTAND THE ENVIRONMENTAL CONTEXTS IN WHICH ORGANISMS LIVED AND EVOLVED.

o GEoLOGY: COURSES IN HISTORICAL GEOLOGY AND STRATIGRAPHY ARE VITAL FOR UNDERSTANDING THE GEOLOGICAL
CONTEXT OF FOSSIL FINDS AND DATING METHODS.

® PALEONTOLOGY (IF OFFERED DIRECTLY OR THROUGH SPECIAL TOPICS)Z DIRECT STUDY OF FOSSILS, FOSSILIZATION
PROCESSES, AND PALEOECOLOGY.



® STATISTICS: ESSENTIAL FOR DATA ANALYSIS IN RESEARCH AND FOR INTERPRETING TRENDS IN THE FOSSIL RECORD.

FAcULTY EXPERTISE AND MENTORSHIP IN PALEONTOLOGY-RELATED FIELDS

A SIGNIFICANT ADVANTAGE oF CAMPBELL UNIVERSITY'S BIOLOGY PROGRAM IS THE ACCESSIBILITY AND EXPERTISE OF ITS
FACULTY. WHILE NOT EVERY BIOLOGY FACULTY MEMBER MAY BE A PALEONTOLOGIST BY SPECIALIZATION, MANY HAVE
RESEARCH INTERESTS AND TEACHING EXPERTISE IN AREAS THAT STRONGLY SUPPORT PALEONTOLOGICAL STUDIES. THIS INCLUDES
FACULTY SPECIALIZING IN EVOLUTIONARY BIOLOGY, COMPARATIVE ANATOMY, ZOOLOGY, AND ECOLOGY. THESE PROFESSORS
CAN PROVIDE INVALUABLE MENTORSHIP, GUIDING STUDENTS IN THEIR ACADEMIC PURSUITS, RESEARCH PROJECTS, AND CAREER
ASPIRATIONS IN PALEONTOLOGY. THEIR GUIDANCE CAN HELP STUDENTS NAVIGATE THE COMPLEX ACADEMIC LANDSCAPE AND
PREPARE THEM FOR GRADUATE STUDIES.

IDENTIFYING FACULTY WITH RELEVANT RESEARCH INTERESTS

PROSPECTIVE PALEONTOLOGY STUDENTS AT CAMPBELL SHOULD ACTIVELY SEEK OUT FACULTY MEMBERS WHOSE RESEARCH
ALIGNS WITH THEIR INTERESTS. THIS MIGHT INCLUDE PROFESSORS STUDYING:

e EVOLUTIONARY PATTERNS IN VERTEBRATES OR INVERTEBRATES.
® BIOMECHANICS AND FUNCTIONAL MORPHOLOGY OF LIVING ORGANISMS, WHICH CAN BE APPLIED TO EXTINCT RELATIVES.

ECOLOGICAL PRINCIPLES RELEVANT TO PAST ENVIRONMENTS.

e GENETICS AND MOLECULAR EVOLUTION, PROVIDING A BASIS FOR UNDERSTANDING PHYLOGENETIC RELATIONSHIPS.

ENGAGING WITH THESE FACULTY MEMBERS EARLY IN THEIR ACADEMIC CAREERS ALLOWS STUDENTS TO BUILD STRONG
RELATIONSHIPS AND IDENTIFY POTENTIAL RESEARCH OPPORTUNITIES.

THe RoLE oF FACULTY MENTORSHIP IN CAREER DEVELOPMENT

FACULTY MENTORSHIP IS CRUCIAL FOR ASPIRING PALEONTOLOGISTS. PROFESSORS AT CAMPBELL CAN OFFER GUIDANCE ON
COURSE SELECTION, RESEARCH METHODOLOGIES, AND THE PREPARATION OF APPLICATIONS FOR GRADUATE SCHOOL OR
INTERNSHIPS. THEY CAN PROVIDE FEEDBACK ON RESEARCH PROPOSALS, HELP STUDENTS PRESENT THEIR FINDINGS AT CONFERENCES,
AND WRITE STRONG LETTERS OF RECOMMENDATION. THIS PERSONALIZED SUPPORT IS INVALUABLE IN HELPING STUDENTS BUILD A
COMPETITIVE PROFILE FOR ADVANCED STUDIES IN PALEONTOLOGY.

ReseARCH OPPORTUNITIES AND HANDS-ON EXPERIENCE

A BIOLOGY MAJOR AT CAMPBELL UNIVERSITY PLACES A STRONG EMPHASIS ON UNDERGRADUATE RESEARCH, PROVIDING
STUDENTS WITH ESSENTIAL HANDS-ON EXPERIENCE THAT IS CRITICAL FOR A CAREER IN PALEONTOLOGY. PARTICIPATING IN
RESEARCH PROJECTS ALLOWS STUDENTS TO APPLY THEORETICAL KNOWLEDGE IN PRACTICAL SETTINGS, DEVELOP CRITICAL
THINKING SKILLS, AND GAIN EXPOSURE TO SCIENTIFIC METHODOLOGIES. THESE EXPERIENCES ARE HIGHLY VALUED BY GRADUATE
SCHOOLS AND FUTURE EMPLOYERS IN THE FIELD.

UNDERGRADUATE RESEARCH OPPORTUNITIES IN BloLoGY

CAMPBELL ENCOURAGES ITS BIOLOGY STUDENTS TO ENGAGE IN RESEARCH EITHER THROUGH INDEPENDENT STUDY, FACULTY-LED
PROJECTS, OR SUMMER RESEARCH PROGRAMS. THESE OPPORTUNITIES CAN RANGE FROM LABORATORY-BASED INVESTIGATIONS TO
FIELDWORK. FOR STUDENTS INTERESTED IN PALEONTOLOGY, THIS MIGHT INVOLVE WORKING ON PROJECTS RELATED TO
COMPARATIVE ANATOMY OF MODERN SPECIES, EVOLUTIONARY RELATIONSHIPS, OR ECOLOGICAL STUDIES THAT CAN INFORM
PALEOCOLOGICAL INTERPRETATIONS. THE SKILLS HONED IN THESE RESEARCH SETTINGS ARE DIRECTLY TRANSFERABLE TO
PALEONTOLOGICAL RESEARCH.



CONNECTING BloLOGY RESEARCH TO PALEONTOLOGICAL INQUIRY

WHILE CAMPBELL MAY NOT HAVE A DEDICATED PALEONTOLOGY RESEARCH LAB, MANY BIOLOGY RESEARCH PROJECTS OFFER
DIRECT RELEVANCE. FOR EXAMPLE, A STUDENT STUDYING THE BIOMECHANICS OF BONE STRUCTURE IN MODERN REPTILES, OR THE
FEEDING STRATEGIES OF EXTANT FISH, IS DEVELOPING SKILLS AND KNOWLEDGE THAT CAN BE DIRECTLY APPLIED TO
UNDERSTANDING FOSSILIZED SPECIMENS. RESEARCH ON EVOLUTIONARY RELATIONSHIPS USING MOLECULAR DATA ALSO PROVIDES
A CRITICAL UNDERSTANDING OF HOW EXTINCT ORGANISMS FIT INTO THE TREE OF LIFE. THESE EXPERIENCES ALLOW STUDENTS TO
BUILD A PORTFOLIO OF RESEARCH THAT SHOWCASES THEIR APTITUDE FOR SCIENTIFIC INVESTIGATION.

THE IMPORTANCE OF FIELDWORK AND LABORATORY SKILLS

PALEONTOLOGY IS A SCIENCE THAT THRIVES ON BOTH FIELDWORK AND METICULOUS LABORATORY ANALYSIS. A BIOLOGY
MAJOR AT CAMPBELL PROVIDES A STRONG FOUNDATION IN THE PRACTICAL SKILLS NECESSARY FOR SUCCESS IN BOTH AREAS,
PREPARING STUDENTS FOR THE DEMANDS OF PALEONTOLOGICAL RESEARCH AND DISCOVERY.

DeVELOPING FIELD SKILLS RELEVANT TO PALEONTOLOGY

W/HILE SPECIFIC PALEONTOLOGICAL FIELD COURSES MAY VARY, BIOLOGY STUDENTS AT CAMPBELL OFTEN HAVE OPPORTUNITIES
TO DEVELOP TRANSFERABLE FIELD SKILLS. THESE MIGHT INCLUDE LEARNING TECHNIQUES FOR ECOLOGICAL SURVEYS, PLANT AND
ANIMAL IDENTIFICATION, AND DATA COLLECTION IN NATURAL ENVIRONMENTS. (UNDERSTANDING GEOLOGICAL PRINCIPLES, OFTEN
GAINED THROUGH COURSES IN RELATED DEPARTMENTS, IS ALSO CRUCIAL FOR UNDERSTANDING STRATIGRAPHIC CONTEXT AND
IDENTIFYING POTENTIAL FOSSIL-BEARING SITES. EXPERIENCE IN ENVIRONMENTAL SAMPLING AND DATA RECORDING IN THE FIELD IS
DIRECTLY APPLICABLE TO PALEONTOLOGICAL EXCAVATION AND DOCUMENTATION.

EsseNTIAL LABORATORY TECHNIQUES FOR PALEONTOLOGISTS

CAMPBELL'S BIOLOGY PROGRAM PROVIDES ESSENTIAL TRAINING IN LABORATORY TECHNIQUES THAT ARE FUNDAMENTAL TO
PALEONTOLOGY. STUDENTS LEARN MICROSCOPY, SPECIMEN PREPARATION, DATA RECORDING, AND ANALYSIS, WHICH ARE ALL
CRITICAL FOR WORKING WITH FOSSILS. UNDERSTANDING SCIENTIFIC METHODOLOGY, EXPERIMENTAL DESIGN, AND THE PROPER USE
OF LABORATORY EQUIPMENT PREPARES THEM FOR THE METICULOUS WORK INVOLVED IN FOSSIL PREPARATION, IDENTIFICATION,
AND ANALYSIS IN A PALEONTOLOGICAL CONTEXT.

CONNECTING BloLOGY STUDIES TO PALEONTOLOGICAL RESEARCH

THE KNOWLEDGE AND SKILLS GAINED THROUGH A BIOLOGY MAJOR AT CAMPBELL UNIVERSITY ARE NOT MERELY ACADEMIC; THEY
ARE DIRECTLY APPLICABLE TO THE PRACTICAL CHALLENGES AND SCIENTIFIC INQUIRIES UNDERTAKEN IN PALEONTOLOGY. BY
UNDERSTANDING THE NUANCES OF LIVING SYSTEMS, STUDENTS ARE BETTER EQUIPPED TO INTERPRET THE REMNANTS OF EXTINCT
ONES.

BrIDGING THE GAP: LIVING OrRGANISMS TO FossiL EVIDENCE

THE STUDY OF MODERN BIODIVERSITY IN CAMPBELL'S BIOLOGY PROGRAM OFFERS A CRUCIAL COMPARATIVE FRAMEW ORK.
UNDERSTANDING THE ANATOMY, PHYSIOLOGY, AND BEHAVIOR OF EXTANT SPECIES ALLOWS PALEONTOLOGISTS TO MAKE
INFORMED INFERENCES ABOUT THEIR FOSSILIZED ANCESTORS. FOR INSTANCE, STUDYING THE LIMB STRUCTURE AND MUSCULATURE
OF MODERN MAMMALS HELPS IN RECONSTRUCTING THE LOCOMOTION OF EXTINCT MAMMALS. SIMILARLY, KNOWLEDGE OF MODERN
PLANT PHYSIOLOGY AND ANATOMY CAN AID IN THE IDENTIFICATION AND INTERPRETATION OF FOSSILIZED PLANT MATERIAL.

THe RoLE oF GENETICS AND MOLECULAR BIOLOGY IN MODERN PALEONTOLOGY

W/HILE DIRECT DNA EXTRACTION FROM MOST FOSSILS REMAINS CHALLENGING, THE PRINCIPLES OF GENETICS AND MOLECULAR
BIOLOGY ARE INCREASINGLY VITAL IN PALEONTOLOGY. THESE FIELDS HELP IN UNDERSTANDING EVOLUTIONARY RELATIONSHIPS,
POPULATION GENETICS OF EXTINCT SPECIES (\X/HEN DNA Is RECOVERABLE), AND THE MOLECULAR MECHANISMS UNDERLYING
ADAPTATION AND EXTINCTION. CAMPBELL'S BIOLOGY CURRICULUM PROVIDES THIS ESSENTIAL MOLECULAR KNOWLEDGE,
PREPARING STUDENTS FOR INTERDISCIPLINARY APPROACHES IN THE FIELD.



GRADUATE ScHooL AND CAREER PATHWAYS IN PALEONTOLOGY

A BIOLOGY DEGREE FROM CAMPBELL UNIVERSITY IS AN EXCELLENT SPRINGBOARD FOR STUDENTS AIMING FOR GRADUATE STUDIES
AND PROFESSIONAL CAREERS IN PALEONTOLOGY. THE PROGRAM EQUIPS GRADUATES WITH THE ACADEMIC CREDENTIALS AND
PRACTICAL EXPERIENCE THAT ADMISSIONS COMMITTEES AND EMPLOYERS IN THE PALEONTOLOGICAL FIELD HIGHLY VALUE.

PRrePARING FOR GRADUATE PROGRAMS IN PALEONTOLOGY

ADMISSION TO COMPETITIVE GRADUATE PROGRAMS IN PALEONTOLOGY TYPICALLY REQUIRES A STRONG UNDERGRADUATE
RECORD IN BIOLOGY OR A RELATED FIELD, RELEVANT RESEARCH EXPERIENCE, AND EXCELLENT GRE scores. CAMPBELL'S BIOLOGY
PROGRAM PROVIDES THE RIGOROUS COURSEW ORK, RESEARCH OPPORTUNITIES, AND FACULTY MENTORSHIP NEEDED TO BUILD A
COMPELLING GRADUATE SCHOOL APPLICATION. GRADUATES FROM CAMPBELL ARE WELL-PREPARED TO PURSUE MASTER'S AND
DOCTORAL DEGREES AT LEADING UNIVERSITIES ACROSS THE UNITED STATES AND BEYOND.

CAREER OPPORTUNITIES FOR PALEONTOLOGY GRADUATES

GRADUATES WITH A BACKGROUND IN PALEONTOLOGY, SUPPORTED BY A BIOLOGY MAJOR, CAN PURSUE A VARIETY OF
REWARDING CAREER PATHS. THESE INCLUDE:

e MuseuM CURATION AND COLLECTIONS MANAGEMENT: W/ ORKING WITH AND PRESERVING FOSSIL COLLECTIONS IN
NATURAL HISTORY MUSEUMS.

e ACADEMIC RESEARCH AND TEACHING: CONDUCTING RESEARCH AND TEACHING AT UNIVERSITIES AND COLLEGES.
e FIELD PALEONTOLOGY: DISCOVERING, EXCAVATING, AND DOCUMENTING FOSSILS IN THE FIELD.

® PALEONTOLOGICAL CONSULTING: PROVIDING EXPERTISE FOR ENVIRONMENT AL IMPACT ASSESSMENTS AND RESOURCE
MANAGEMENT, PARTICULARLY IN AREAS WITH SIGNIFICANT FOSSIL RESOURCES.

® ScieNcE COMMUNICATION AND EDUCATION: SHARING PALEONTOLOGICAL KNOWLEDGE WITH THE PUBLIC THROUGH
WRITING, TEACHING, OR MUSEUM EXHIBITS.

o GOVERNMENT AGENCIES: W ORKING FOR ORGANIZATIONS LIKE THE NATIONAL PARk SERVICE orR THE U.S. GEoOLOGICAL
SURVEY ON PALEONTOLOGICAL RESOURCE MANAGEMENT AND RESEARCH.

ConcLusIoN: BUILDING Your PALEONTOLOGY CAREER WITH CAMPBELL
BioLoGY

FOR STUDENTS IN THE UNITED STATES PASSIONATE ABOUT UNCOVERING AND UNDERSTANDING THE HISTORY OF LIFE ON EARTH,
A BIOLOGY MAJOR AT CAMPBELL UNIVERSITY PRESENTS AN EXCEPTIONALLY STRONG AND STRATEGIC EDUCATIONAL PATHWAY
INTO THE FIELD OF PALEONTOLOGY. [HE PROGRAM’S COMPREHENSIVE CURRICULUM, EMPHASIZING FUNDAMENTAL BIOLOGICAL
PRINCIPLES SUCH AS ANATOMY, PHYSIOLOGY, EVOLUTION, AND GENETICS, PROVIDES THE CRITICAL SCIENTIFIC BEDROCK
NECESSARY FOR INTERPRETING FOSSIL EVIDENCE. COUPLED WITH OPPORTUNITIES FOR VALUABLE FACULTY MENTORSHIP AND
HANDS~ON RESEARCH EXPERIENCES, CAMPBELL’S BIOLOGY DEPARTMENT EQUIPS ASPIRING PALEONTOLOGISTS WITH THE
ANALYTICAL SKILLS AND PRACTICAL KNOWLEDGE HIGHLY SOUGHT AFTER IN GRADUATE PROGRAMS AND PROFESSIONAL CAREERS.
BY FOSTERING A DEEP UNDERSTANDING OF LIVING SYSTEMS AND THEIR EVOLUTIONARY HISTORY, CAMPBELL'S BIOLOGY MAJORS
ARE WELL-PREPARED TO TACKLE THE CHALLENGES AND CONTRIBUTE MEANINGFULLY TO THE EXCITING, EVER"EVOLVING FIELD OF
PALEONTOLOGY.

FREQUENTLY AskeD QUESTIONS



\WHAT CORE BIOLOGY CONCEPTS FROM CAMPBELL BIOLOGY ARE MOST RELEVANT FOR A
PALEONTOLOGY MAJOR IN THE US?P

KEY CONCEPTS INCLUDE EVOLUTIONARY BIOLOGY (NATURAL SELECTION, ADAPTATION, SPECIATION), GENETICS AND HEREDITY
(UNDERSTANDING FOSSIL DI\IA, GENETIC DRIFT), CELL BIOLOGY (UNDERSTANDING CELLULAR STRUCTURES IN ANCIENT
ORGANISMS)I ECOLOGY (RECONSTRUCTING ANCIENT ENVIRONMENTS AND ECOSYSTEMS), AND ORGANISMAL BIOLOGY (ANATOMYI
PHYSIOLOGY, AND DIVERSITY OF PAST LIFE FORMS).

ARE THERE SPECIFIC CHAPTERS OR SECTIONS IN CAMPBELL BIOLOGY THAT A
PROSPECTIVE PALEONTOLOGY MAJOR SHOULD FOCUS ON?

YESI CHAPTERS COVERING EVOLUTION, PARTICULARLY NATURAL SELECTION, PHYLOGENY, AND THE HISTORY OF LIFE, ARE
CRUCIAL. ADDITIONALLY, SECTIONS ON BIODIVERSITY, THE HISTORY OF LIFE ON EARTH, AND SPECIFIC ORGANISMAL GROUPS
(LIKE INVERTEBRATES AND VERTEBRATES) WILL PROVIDE FOUNDATIONAL KNOWLEDGE.

How poes CAMPBELL BIOLOGY PREPARE STUDENTS FOR THE INTERDISCIPLINARY NATURE
OF PALEONTOLOGY (BIOLOGY, GEOLOGY, ETC.)?

CAMPBELL BIOLOGY PROVIDES THE BIOLOGICAL FRAMEWORK, EMPHASIZING EVOLUTIONARY PRINCIPLES THAT UNDERPIN
UNDERSTANDING FOSSIL RELATIONSHIPS. W/HILE IT DOESN'T COVER GEOLOGY EXTENSIVELY, IT FOSTERS CRITICAL THINKING AND
SCIENTIFIC INQUIRY SKILLS APPLICABLE TO INTEGRATING GEOLOGICAL CONTEXT WITH BIOLOGICAL DATA.

\WHAT ADVANCED BIOLOGY TOPICS, OFTEN INTRODUCED IN CAMPBELL BloLoGY , ARE
ESSENTIAL FOR SPECIALIZED PALEONTOLOGY STUDIES?

UNDERSTANDING COMPARATIVE ANATOMY, DEVELOPMENTAL BIOLOGY <EVO‘DEVO), PALEOBIOLOGY (OFTEN A SPECIALIZED
COURSE BUT BUILDING ON CAMPBELL'S ORGANISMAL BIOLOGY), AND PRINCIPLES OF MOLECULAR EVOLUTION ARE HIGHLY
BENEFICIAL FOR ADVANCED PALEONTOLOGY.

CAN A STRONG FOUNDATION IN CAMPBELL BIOLOGY SIGNIFICANTLY IMPROVE A
PALEONTOLOGY STUDENT'S PERFORMANCE IN GEOLOGY COURSES?

YESI A STRONG GRASP OF BIOLOGICAL CONCEPTS FROM CAMPBELL BIOLOGY HELPS PALEONTOLOGY STUDENTS UNDERSTAND
THE BIOLOGICAL IMPLICATIONS OF GEOLOGICAL FORMATIONS, FOSSILIZATION PROCESSES, AND PALEOENVIRONMENTAL
RECONSTRUCTIONS PRESENTED IN GEOLOGY COURSES.

\WHAT ARE COMMON CAREER PATHS FOR PALEONTOLOGY MAJORS WITH A STRONG
BIOLOGY BACKGROUND, AND HOW DOES CAMPBELL BIOLOGY CONTRIBUTE TO THESE?

COMMON PATHS INCLUDE MUSEUM CURATION, ACADEMIC RESEARCH, FOSSIL PROSPECTING, AND SCIENCE COMMUNICATION.
CAMPBELL BIOLOGY PROVIDES THE FOUNDATIONAL SCIENTIFIC LITERACY AND UNDERSTANDING OF BIOLOGICAL PRINCIPLES
NECESSARY FOR ALL THESE ROLES, PARTICULARLY RESEARCH AND SCIENTIFIC COMMUNICATION.

ARE THERE ANY PERCEIVED LIMITATIONS OF RELYING SOLELY oN CAMPBELL BloLOGY
FOR A PALEONTOLOGY MAJOR?
\X/HILE CAMPBELL BIOLOGY IS COMPREHENSIVE, IT MAY NOT DELVE DEEPLY INTO SPECIALIZED PALEONTOLOGICAL TECHNIQUES

LIKE RADIOMETRIC DATING, TAPHONOMY (FOSSILIZATION PROCESSES), OR ADVANCED GEOLOGICAL FIELDWORK. COMPLEMENTARY
COURSES IN GEOLOGY, EARTH SCIENCE, AND SPECIFIC PALEONTOLOGICAL METHODS ARE USUALLY NECESSARY.



How CAN STUDENTS LEVERAGE THEIR CAMPBELL BIOLOGY KNOWLEDGE TO EXCEL IN
UNDERGRADUATE PALEONTOLOGY RESEARCH OPPORTUNITIES?

STUDENTS CAN APPLY THEIR UNDERSTANDING OF EVOLUTIONARY RELATIONSHIPS TO ANALYZE FOSSIL DATA, USE THEIR
KNOWLEDGE OF ANATOMY AND PHYSIOLOGY TO INTERPRET FOSSIL STRUCTURES, AND CONTRIBUTE TO RESEARCH PROJECTS
FOCUSED ON UNDERSTANDING THE BIOLOGY AND EVOLUTION OF EXTINCT ORGANISMS.

\WHAT ADVICE WOULD YOU GIVE A STUDENT USING CAMPBELL BIOLOGY AS A PRIMARY
RESOURCE WHILE PURSUING A PALEONTOLOGY MAJOR IN THE US?

FOCUS ON MASTERING THE EVOLUTIONARY AND ORGANISMAL BIOLOGY SECTIONS. SUPPLEMENT YOUR LEARNING WITH
PALEONTOLOGY-SPECIFIC TEXTBOOKS AND RESOURCES, SEEK OUT PALEONTOLOGY COURSES AND RESEARCH OPPORTUNITIES,
AND ACTIVELY CONNECT THE BIOLOGICAL PRINCIPLES YOU LEARN TO FOSSIL EVIDENCE AND GEOLOGICAL CONTEXT.

ADDITIONAL RESOURCES

HeRE ARE @ BOOK TITLES RELATED TO THE INTERSECTION OF CAMPBELL BIOLOGY AND PALEONTOLOGY, SUITABLE FOR MAJORS
IN EITHER FIELD:

1. CaMpBELL BioLogy (1 1TH EDITION)

THIS FOUNDATIONAL TEXTBOOK PROVIDES A COMPREHENSIVE OVERVIEW OF MODERN BIOLOGICAL PRINCIPLES, COVERING TOPICS
FROM MOLECULAR AND CELLULAR BIOLOGY TO EVOLUTION, ECOLOGY, AND ORGANISMAL DIVERSITY. FOR PALEONTOLOGY
MAJORS, ITS SECTIONS ON EVOLUTIONARY BIOLOGY, GENETICS, AND THE DIVERSITY OF LIFE WILL BE CRUCIAL FOR
UNDERSTANDING THE BIOLOGICAL CONTEXT OF EXTINCT ORGANISMS AND THEIR EVOLUTIONARY RELATIONSHIPS. |T LAYS THE
GROUNDWORK FOR UNDERSTANDING THE BIOLOGICAL MECHANISMS THAT LED TO THE FOSSIL RECORD.

2. EvoLuTion (4TH EpiTion) By DouGLAs J. FuTuYMA

\WHILE NOT EXCLUSIVELY ABOUT PALEONTOLOGY, THIS DEFINITIVE TEXT DELVES DEEPLY INTO THE MECHANISMS AND PATTERNS
OF EVOLUTIONARY CHANGE, INCLUDING NATURAL SELECTION, ADAPTATION, AND SPECIATION. PALEONTOLOGISTS WILL FIND
INVALUABLE INSIGHTS INTO HOW EVOLUTIONARY FORCES SHAPED LIFE OVER GEOLOGICAL TIME, PROVIDING THE THEORETICAL
FRAMEWORK TO INTERPRET FOSSIL EVIDENCE AND UNDERSTAND MACROEVOLUTIONARY TRENDS. [T CONNECTS BIOLOGICAL
PROCESSES TO THE DEEP HISTORY OF LIFE.

3. THE ANCESTOR’S TALE: A PILGRIMAGE TO THE DAWN OF EVOLUTION BY RICHARD DAWKINS AND Y AN \W ONG

THIS ENGAGING BOOK TRACES THE LINEAGE OF HUMANS BACK THROUGH EVOLUTIONARY TIME BY FOLLOWING A CHRONOLOGICAL
PATH FROM THE PRESENT DAY TO THE EARLIEST COMMON ANCESTORS OF ALL LIFE. [T OFFERS A NARRATIVE APPROACH TO
UNDERSTANDING EVOLUTIONARY RELATIONSHIPS, WHICH IS HIGHLY RELEVANT FOR PALEONTOLOGISTS PIECING TOGETHER THE
FOSSIL RECORD OF ANCESTRAL FORMS. THE BOOK ILLUSTRATES HOW BIOLOGY AND PALEONTOLOGY TOGETHER TELL THE STORY
OF LIFE'S ORIGINS.

4. PRINCIPLES OF PALEONTOLOGY (2ND EDITION) BY MICHAEL J. BENTON

THIS COMPREHENSIVE TEXTBOOK INTRODUCES THE FUNDAMENTAL PRINCIPLES AND METHODS OF PALEONTOLOGY, COVERING
FOSSILIZATION, CLASSIFICATION, PALEOECOLOGY, AND EVOLUTIONARY PALEONTOLOGY. |T SERVES AS A DIRECT BRIDGE
BETWEEN BIOLOGICAL CONCEPTS AND PALEONTOLOGICAL APPLICATIONS, EXPLAINING HOW BIOLOGICAL PRINCIPLES MANIFEST IN
THE FOSSIL RECORD AND HOW FOSSILS ARE USED TO RECONSTRUCT PAST LIFE AND ENVIRONMENTS. |T'S AN ESSENTIAL TEXT FOR
UNDERSTANDING THE PRACTICAL APPLICATION OF BIOLOGICAL KNOWLEDGE IN PALEONTOLOGY.

5. LIFE oF THE PAST: AN INTRODUCTION TO VERTEBRATE PALEONTOLOGY (2ND EDITION) BY GEORGE G. SIMPSON

A CLASSIC IN THE FIELD, THIS BOOK PROVIDES A DETAILED INTRODUCTION TO THE STUDY OF FOSSIL VERTEBRATES, COVERING
THEIR ANATOMY, EVOLUTION, AND PALEOECOLOGY. |T HIGHLIGHTS THE APPLICATION OF COMPARATIVE ANATOMY AND
EVOLUTIONARY BIOLOGY TO UNDERSTANDING EXTINCT ANIMAL GROUPS, MAKING IT HIGHLY RELEVANT FOR PALEONTOLOGISTS
INTERESTED IN THE HISTORY OF ANIMAL LIFE. THE TEXT EMPHASIZES HOW BIOLOGICAL PRINCIPLES INFORM THE INTERPRETATION OF
VERTEBRATE FOSSILS.

6. PHYLOGENETIC TReEes MADE EAsY: A MobDerN APPROACH To COMPUTATIONAL BioLoGgy (2nD EpiTion) BY Barry G.
HALL



UNDERST ANDING PHYLOGENETIC RELATIONSHIPS IS CENTRAL TO BOTH BIOLOGY AND PALEONTOLOGY. THIS PRACTICAL GUIDE
TEACHES THE PRINCIPLES AND TECHNIQUES FOR CONSTRUCTING AND INTERPRETING PHYLOGENETIC TREES, WHICH ARE USED TO
VISUALIZE EVOLUTIONARY HISTORY. PALEONTOLOGISTS RELY HEAVILY ON THESE TREES TO CLASSIFY EXTINCT ORGANISMS AND
INFER EVOLUTIONARY PATHWAYS, CONNECTING MODERN BIOLOGICAL METHODS TO ANCIENT LIFE.

7. VERTEBRATE PALEONTOLOGY (2ND EDITION) BY MICHAEL J. BENTON

THIS AUTHORITATIVE TEXTBOOK OFFERS A COMPREHENSIVE SURVEY OF THE FOSSIL RECORD OF VERTEBRATES, FROM THEIR
ORIGINS TO THE PRESENT DAY. |T INTEGRATES DETAILED ANATOMICAL DESCRIPTIONS, EVOLUTIONARY LINEAGES, AND
PALEOENVIRONMENTAL RECONSTRUCTIONS, DEMONSTRATING HOW BIOLOGICAL PRINCIPLES ARE APPLIED TO UNDERSTAND THE
HISTORY OF ANIMAL DIVERSITY. IT'S AN INDISPENSABLE RESOURCE FOR ANYONE STUDYING THE EVOLUTION OF ANIMALS THROUGH
THE FOSSIL RECORD.

8. FossiL PLANTS: THE PALEOBOTANY OF PLANTS AND THEIR EVOLUTION BY KARL J. NIKLAS

THIS BOOK EXPLORES THE EVOLUTION OF PLANTS THROUGH THE FOSSIL RECORD, COVERING THEIR MORPHOLOGY, PHYSIOLOGY,
AND ECOLOGICAL ROLES ACROSS GEOLOGICAL TIME. FOR PALEONTOLOGISTS, IT PROVIDES ESSENTIAL KNOWLEDGE ABOUT THE
PLANT KINGDOM'S HISTORY, WHICH IS CRITICAL FOR UNDERSTANDING ANCIENT ECOSYSTEMS, FOOD WEBS, AND THE CO-
EVOLUTION OF PLANTS AND ANIMALS. |T BRIDGES THE GAP BETWEEN PLANT BIOLOGY AND PALEOECOLOGY.

Q. THe EcoLogy oF FossiLs: AN INTRobUCTORY GUIDE To PALEOBIOLOGY BY COLIN T. SCRUTTON AND DAVID E.G. BrRIGGS
THIS BOOK FOCUSES ON THE ECOLOGICAL ASPECTS OF PALEONTOLOGY, EXAMINING HOW EXTINCT ORGANISMS INTERACTED
WITH THEIR ENVIRONMENTS AND WITH EACH OTHER. |T APPLIES ECOLOGICAL PRINCIPLES TO INTERPRET THE FOSSIL RECORD,
PROVIDING INSIGHTS INTO ANCIENT COMMUNITIES, TROPHIC STRUCTURES, AND BIOGEOGRAPHY. THIS IS HIGHLY VALUABLE FOR
PALEONTOLOGISTS WANTING TO UNDERSTAND THE BIOLOGICAL CONTEXT AND FUNCTIONAL ANATOMY OF EXTINCT LIFE.
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