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Answer Key: Paleo-Puzzles & Tectonic Tacos: High School Geosphere
Quiz

Calculate isotopic decay curves and analyze faunal succession to reconstruct Earth's complex tectonic and
biological timeline.

1. Using the principle of faunal succession, if a geologist discovers a layer containing the graptolite
'Monograptus' globally, what does this imply about the sediment layer?

Answer: B) It can be used as a chronostratigraphic marker to correlate distant strata.

Graptolites like Monograptus are excellent index fossils because they were widespread and existed for a short
geological duration, allowing for precise correlation across different continents.

2. The Great Oxygenation Event (GOE) can be detected in the rock record primarily through the presence
of Banded Iron Formations (BIFs).

Answer: A) True

BIFs formed when dissolved iron in the oceans reacted with newly produced oxygen from cyanobacteria, causing iron
oxides to precipitate and settle on the ocean floor.

3. In radiometric dating, if a zircon crystal contains 25% of the parent isotope Uranium-235 and 75% of
the daughter Lead-207, how many half-lives have passed?

Answer: C) Two half-lives

After one half-life, 50% remain; after two half-lives, 25% of the parent isotope remains, with the rest having decayed
into the daughter product.

4. Which of the following geochemical signatures would most likely indicate a massive volcanic excur-
sion at the Permian-Triassic boundary?

Answer: B) A significant negative carbon isotope excursion in marine carbonates

Negative carbon isotope excursions signaling a massive release of light carbon (often from volcanic CO2 or methane
hydrates) are hallmarks of the end-Permian extinction.

5. The Ediacaran Biota represent the earliest known complex multicellular organisms, preceding the
‘Cambrian Explosion’.
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Answer: A) True

The Ediacaran Period (late Proterozoic) contains specialized soft-bodied organisms that represent Earth's first venture
into large-scale multicellularity before the rise of hard-shelled animals.

6. The presence of in the record of the Appalachian Mountains provides evidence of the closure
of the Iapetus Ocean during the Paleozoic.

Answer: A) Ophiolites

Ophiolites are pieces of oceanic plate that have been thrusted onto continental crust during plate collisions, serving
as 'scars' of vanished oceans.

7. What is the significance of the 'Lagerstatte’ sites, such as the Burgess Shale, in understanding Earth's
history?

Answer: B) They provide exceptional preservation of soft-bodied organisms usually lost to decay.

Lagerstatten are rare fossil sites with extraordinary preservation, often including skin, internal organs, and non-min-
eralized tissues, giving a fuller picture of ancient biodiversity.

8. A disconformity is an erosional surface that separates parallel layers of sedimentary rock.

Answer: A) True

Unlike an angular unconformity, a disconformity involves a gap in the geologic record between parallel strata, often
identified by the age difference in fossils between the layers.

9. Based on the concept of 'Punctuated Equilibrium’ in the fossil record, evolutionary change is char-
acterized by

Answer: B) Long periods of stasis interrupted by brief periods of rapid change

Punctuated equilibrium suggests that species remain stable for long periods (stasis) and that most evolutionary
change occurs during relatively rapid branching events.

10. Which paleoclimate proxy would be most effective for determining atmospheric CO2 levels 400
million years ago?

Answer: A) Stomatal density on fossilized leaves

Plants adjust their stomatal density based on atmospheric CO2. Ice cores only go back about 800,000 years, making
stomatal analysis a vital tool for deeper geologic time.
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