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Answer Key: When Strata Secrets Surface: 9th Grade Fossil Record Chal-
lenge

Can we reconstruct biological history from fragmented evidence? Analyze faunal succession and high-reso-
lution geochronology through this rigorous summative assessment.

1. Which analytical method would provide the most precise age for a volcanic ash layer situated
between two fossiliferous sedimentary strata, assuming the sample contains zircon crystals?

Answer: B) Uranium-Lead (U-Pb) radiometric dating

U-Pb dating of zircon crystals in igneous rock provides an absolute age with high precision, whereas Carbon-14 is
limited to organic materials younger than 50,000 years.

2. The 'Lazarus effect' in the fossil record refers to a taxon that disappears from the stratigraphic record
only to reappear much later, suggesting a significant gap in the sampling of that lineage.

Answer: A) True

A Lazarus taxon is a paleontological term for a group that disappears from the record (simulating extinction) but is
found again in later strata or living today, often due to local extinction or poor preservation conditions.

3.In a sequence of undisturbed strata, if a specific cephalopod appears only in a narrow horizontal
band across different continents, it serves as an excellent .

Answer: C) Index fossil

Index fossils must be geographically widespread, easy to identify, and limited to a short span of geologic time to be
useful for synchronizing the ages of rock layers.

4. Analyze the impact of taphonomic bias on our understanding of the Cambrian Explosion. Which
organism type is most likely underrepresented in the Burgess Shale record despite its potential abun-
dance?

Answer: B) Soft-bodied polychaete worms without hard parts

The fossil record is biased toward organisms with hard parts; soft-bodied organisms require exceptional conditions
(Lagerstatten) to be preserved, meaning they are likely much more diverse than the standard record suggests.

5. The transition from the Permian to the Triassic period is marked by a massive 'negative carbon
isotope excursion.' This geochemical evidence suggests a massive release of into the atmosphere.
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Answer: B) Methane or Carbon Dioxide

Negative carbon isotope excursions indicate a shift in the global carbon cycle, likely caused by massive volcanic
activity (Siberian Traps) or methane hydrate release, leading to the largest mass extinction in history.

6. The Principle of Faunal Succession states that fossil organisms succeed one another in a definite and
determinable order, allowing any time period to be recognized by its fossil content.

Answer: A) True

Proposed by William Smith, this principle is the foundation of biostratigraphy, noting that life forms evolve and go
extinct in a predictable sequence globally.

7. While exploring a cliffside, you find a layer of limestone containing crinoid stems directly beneath
a layer of basalt. What does this contact most likely represent if the limestone surface is jagged and
uneven?

Answer: B) An unconformity representing a gap in time

Ajagged, uneven surface on a lower sedimentary layer suggests erosion occurred before the next layer (basalt) was
deposited, indicating a hiatus or 'unconformity' in the geologic record.

8. Evolutionary biologists use to determine the divergence times of species by comparing genetic
mutations with the fossil record as a calibration point.

Answer: B) Molecular clocks

A molecular clock uses the constant rate of DNA mutations over time to estimate when two lineages separated, using
well-dated fossils to ensure the 'clock’ is accurate.

9. In the context of the K-Pg boundary, the presence of 'shocked quartz' and high iridium concentrations
provides physical evidence for which event?

Answer: C) Bolide (asteroid) impact

Iridium is rare in Earth's crust but common in asteroids; shocked quartz only forms under extreme, instantaneous
pressure, pointing specifically to an impact event.

10. The theory of Punctuated Equilibrium suggests that most species undergo very little change for
most of their geological history, with rapid evolution occurring during brief speciation events.

Answer: A) True
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Proposed by Eldredge and Gould, this theory explains why the fossil record often appears to 'jump' rather than
showing a perfectly smooth, gradual transition between all species.
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