Advanced Palaeontology Quiz

Palaeontology - Answer Key - 16 Questions

1. Which of the following is the primary geochemical signature used to infer the
presence of widespread oxygenic photosynthesis in the Precambrian rock record,
predating the Great Oxidation Event?

A) High concentrations of detrital uraninite (UO2)

B) Depletion of 13C in organic matter (negative ?13C values)
C) Abundant banded iron formations (BIFs)

D) Isotopic enrichment of sulfur (34S)

2. The 'Cambrian Explosion'is characterized by the rapid appearance of most major
animal phyla. What is the currently favoured hypothesis regarding the primary driver
of this evolutionary radiation?

A) A sudden increase in atmospheric oxygen levels

B) The evolution of novel gene regulatory networks (like Hox genes)
C) A massive increase in marine salinity

D) The widespread impact of extraterrestrial meteorites

3. The discovery of *Tiktaalik roseae* is significant in palaeontology because it
exhibits a mosaic of traits, possessing features of both lobe-finned fishes and early
tetrapods. Which anatomical feature of *Tiktaalik* most strongly supports its
transitional role?

A) lts fully developed lungs for terrestrial respiration

B) The presence of articulated digits within its pectoral fins

C) A flattened skull with upward-facing eyes and a mobile neck
D) Fin rays entirely absent from its pectoral appendages

4. What is the significance of microfossils, particularly acritarchs, in understanding
Precambrian palaeontology and biostratigraphy?

A) They provide direct evidence of dinosaurian soft tissues.

B) They are among the earliest identifiable eukaryotic fossils and are useful for dating and
correlating sedimentary rocks.

C) They are exclusively found in Phanerozoic marine deposits.

D) Their abundance indicates periods of mass volcanic activity.
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5. The concept of punctuated equilibrium in evolutionary biology, as applied to the
fossil record, suggests that evolution is characterized by:

A) Gradual, continuous change over long geological periods.

B) Long periods of stasis interrupted by short bursts of rapid change.
C) Random evolutionary pathways driven solely by genetic drift.

D) Cyclical extinctions and radiations dictated by astronomical cycles.

6. The formation of Lagerstétten, fossil sites with exceptional preservation, is
often facilitated by specific environmental conditions. Which of the following is a
common factor contributing to such preservation?

A) High-energy turbulent marine environments

B) Rapid burial in anoxic sediments

C) Exposure to prolonged weathering and erosion
D) Acidic groundwater conditions

7. What does the widespread presence of continental red beds, rich in iron oxides,
typically indicate about the palaeoenvironment during their deposition?

A) Shallow marine conditions with limited oxygen

B) Arid to semi-arid terrestrial conditions with significant weathering
C) Deep ocean environments with abundant organic matter

D) Glacial periods with extensive ice cover

8. The Permian-Triassic extinction event, the most severe extinction in Earth's
history, is strongly linked to which geological and climatic phenomenon?

A) The impact of a large asteroid

B) Massive volcanic eruptions from the Siberian Traps
C) Rapid sea-level regression

D) A global ice age

9. In phylogenetic analysis, what is the significance of homoplasy (e.g., convergent
evolution) in interpreting fossil data?

A) It provides strong evidence for close common ancestry.

B) It can lead to erroneous conclusions about evolutionary relationships if not properly
identified.

C) It is a direct result of gene flow between populations.

D) It is a hallmark of cladogenesis, not anagenesis.
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10. What is the principal method used to determine the relative ages of fossil-bearing
rock layers?

A) Radiometric dating of igneous intrusions

B) Applying the principle of superposition
C) Measuring the decay of stable isotopes

D) Analyzing the magnetic polarity of the rocks

11. The discovery of feathered dinosaurs, such as *Velociraptor mongoliensis*,
provides crucial evidence for:

A) The independent evolution of flight in multiple lineages.

B) The close evolutionary relationship between dinosaurs and birds.
C) The existence of complex courtship displays in all Mesozoic reptiles.
D) The absence of scales in theropod dinosaurs.

12. What does the presence of stromatolites in the Archaean geological record
primarily indicate?

A) The existence of complex multicellular life.

B) Early forms of microbial life, likely cyanobacteria, performing photosynthesis.

C) A period of significant volcanism and tectonic activity.
D) The deposition of deep-sea sediments.

13. The hypothesis of continental drift, supported by fossil distributions across
now-separated continents, was a precursor to which broader geological theory?
A) The Big Bang theory
B) Plate tectonics

C) The theory of evolution by natural selection
D) The nebular hypothesis

14. What specific type of fossil evidence has been pivotal in understanding the
evolution of human ancestors (hominins)?

A) Coprolites (fossilized feces) revealing dietary habits

B) Trace fossils like footprints indicating bipedalism

C) Complete skeletons of early hominins showing skeletal adaptations
D) Fossilized pollen grains indicating palaeoenvironments
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15. The concept of 'ontogeny recapitulates phylogeny' (Haeckel's biogenetic law) has

been largely refined or rejected in modern palaeontology and developmental biology.
What is the main reason for this?

A) Ontogenetic stages do not directly mirror adult ancestral forms but rather reflect
developmental pathways.

B) All developmental stages are inherited directly from the earliest ancestors.

C) Phylogenetic relationships are determined solely by genetic mutations.

D) Recapitulation is only observed in invertebrate organisms.

16. What is the primary palaeontological implication of the discovery of the Ediacaran
biota, dating to the late Precambrian?

A) They represent the earliest evidence of fully modern animal phyla.

B) They are interpreted as some of the earliest complex, multicellular organisms,
representing a distinct early experiment in animal life.

C) They are direct ancestors of all subsequent marine invertebrates.

D) Their frond-like morphology indicates they were sessile filter feeders.
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