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Answer Key: Geochemical Chronicles: The Great Isotope Fossil Pursuit 
for Grade 12

Evaluate deep-time paleoecology through the lens of radiocarbon dating and biostratigraphic correlation for 
future geoscientists and field researchers.

1. Which specific geochemical signature is most useful for identifying the 'Great Oxygenation Event' in 
the Paleoproterozoic rock record?

Answer: A) Presence of Mass-Independent Fractionation of Sulfur (MIF-S) isotopes

Before 2.45 billion years ago, Earth's atmosphere lacked ozone, allowing UV radiation to create MIF-S patterns in 
sediments; their disappearance marks the rise of atmospheric oxygen.

2. The principle of ______ states that fossils succeed one another in a definite and determinable order, 
allowing for the correlation of rock layers across vast distances.

Answer: B) Faunal succession

Developed by William Smith, the Principle of Faunal Succession is the foundation of biostratigraphy, using index 
fossils to date relative strata.

3. Conodont elements are considered superior index fossils because they are widespread, phosphatic, 
and show rapid evolutionary change throughout the Paleozoic.

Answer: A) True

Conodonts are microfossils from extinct jawless vertebrates that are highly effective for biostratigraphic dating due 
to their rapid evolution and resistance to chemical weathering.

4. How does the 'Lagerstätte' phenomenon contribute to our understanding of the Cambrian Explosion 
specifically regarding the Burgess Shale?

Answer: B) It preserves soft-bodied organisms that are usually lost to decay.

Lagerstätte refers to sedimentary deposits that exhibit extraordinary fossil preservation, often including soft tissues, 
which drastically expands the known biodiversity of the period.

5. Stromatolites are primarily composed of the mineralized skeletons of ancient coral colonies dating 
back to the Archean Eon.
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Answer: B) False

Stromatolites are layered sedimentary formations created by the activity of photosynthetic cyanobacteria, not corals.

6. When analyzing Carbon-14 in organic remains, the effective dating limit is approximately ______ years 
due to its relatively short half-life.

Answer: B) 50,000

Carbon-14 has a half-life of 5,730 years; after about 50,000 years, the remaining isotope concentration is too low for 
reliable measurement.

7. What does a negative shift in Carbon-13 isotopes within the fossil record typically indicate about the 
ancient carbon cycle?

Answer: C) A massive release of light carbon, such as from methane clathrates

Methane is highly enriched in Carbon-12; its release into the ocean/atmosphere system significantly lowers the 
Carbon-13/Carbon-12 ratio, often signaling thermal crises like the PETM.

8. The boundary between the Cretaceous and Paleogene periods is globaly marked by a thin layer of 
sediment enriched with ______, an element rare on Earth but common in asteroids.

Answer: B) Iridium

The Iridium anomaly provided the first major evidence for an extra-terrestrial impact as the cause for the end-Cre-
taceous mass extinction.

9. Magnetostratigraphy uses the orientation of magnetic minerals in sedimentary rocks to correlate 
ages based on Earth's history of polar reversals.

Answer: A) True

Iron-rich minerals align with Earth's magnetic field as they settle; by matching these 'normal' or 'reversed' signatures 
to the Global Polarity Time Scale, scientists can date the rocks.

10. Why is the presence of Glossopteris flora across South America, Africa, India, and Antarctica 
significant in geological history?

Answer: B) It provides evidence for the existence of the supercontinent Gondwana.

The distribution of this specific seed fern across now-separated continents was a foundational piece of evidence for 
Alfred Wegener’s theory of continental drift.
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