Scientific Event:
Appearance of Plant Life

Time Frame: ~360 million years ago

The scientific descriptions on these pages are derived from Al investigations using ChatGPT
and Gemini 3 asking for the history of . The Al output has been revised appropriately for
improved accuracy, ease of comprehension, and relevance to this study of Genesis 1.

Background: The Origin of Life in the Ocean

The earliest Earth had a highly unstable surface environment. In contrast, the oceans
provided a chemically buffered, thermally stable setting in which complex biology could
persist. The first life forms to appear were prokaryotes, simple single-celled organisms
lacking a nucleus and internal membrane-bound structures. Geological and geochemical
evidence indicates that prokaryotic life existed by at least 3.5 billion years ago, and
possibly as early as 3.8 billion years ago. Some of the strongest evidence comes from
carbon isotope ratios preserved in ancient rocks. Early prokaryotes lived in an oxygen-free
world. Their metabolisms relied on chemical energy sources such as hydrogen, iron, or
sulfur. A major turning point occurred when certain ancestors of modern cyanobacteria
gained the ability to perform oxygen-producing photosynthesis.

The next major step was the emergence of eukaryotic cells, which possess a nucleus and
specialized internal structures such as mitochondria. Fossil and molecular evidence
suggests that eukaryotes arose between about 2.1 and 1.6 billion years ago, againin
marine environments. The rise of eukaryotes was closely tied to increasing oxygen levels.
As oxygen concentrations in the oceans and atmosphere increased, they enabled the
survival of larger cells, more complex genomes, and eventually multicellular organisms. By
about 1.2 billion years ago, the fossil record shows clear evidence of multicellular
eukaryotes, particularly algae living in the oceans. Molecular phylogenetics and cell
biology show that land plants evolved from charophyte green algae, freshwater or marginal
aquatic organisms that already possessed several key traits such as cellulose-rich cell
walls, phragmoplast-based cell division, and sporopollenin-like compounds in
reproductive structures.

e Time Frame:~3.8t0~1.2Ga
e Evidence: Biomarkers (lipid molecules that persist in rock), Proterozoic formations



Development of Plant Life on Landmasses

The transition of life from the oceans onto land occurred gradually between roughly 470
and 360 million years ago. The first colonizers were microbial communities and fungi,
which helped create the earliest soils. Soon after, simple plants had structures to retain
water and withstand exposure to air, allowing them to spread across moist coastal
environments. These early plants fundamentally changed Earth’s surface by stabilizing
soils and increasing oxygen production.

Itis also important to note that there are challenges with determining accurate dates for
early plant life on Earth. Plants lack bones or shells and soft tissues decay rapidly.
Preservation requires exceptional conditions like rapid burial and anoxia. Similar plant
structures may evolve independently, thus complicating lineage tracing. So, these
estimated dates may have a larger degree of error than those of animals that leave fossils
with bones or shells.

1. Microscopic Fossil Spores (cryptospores)

a. Time Frame: ~470 to 445 Ma
Occur in clusters, suggesting multicellular parent organisms
Coated in sporopollenin, indicating adaptation to air exposure
Small, non-vascular
Lacking true roots and leaves
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Dependent on surface water for reproduction
g. Evidence: Direct body fossils of cryptospores
2. Plants with Vascular Tissue
a. Time Frame: ~445t0 419 Ma
b. Xylem and phloem for internal water and nutrient transport
c. Stomata for regulated gas exchange
d. Upright, branching growth forms
e. Earliest known vascular plants (Cooksonia) were a few centimeters tall
f. Evidence: Fossils of Cooksonia
3. Rapid Expansion and Diversification (Early to Middle Devonian)
a. Time Frame: ~419to 385 Ma
b. True roots, enabling deep soil penetration
c. Leaves
d. Ferns, moss, more complex vascular architectures
4. Forests and Reproduction Without Water (Late Devonian)
a. Time Frame: ~385to 360 Ma
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Seeds are available from the end of this time period
Tree-sized plants such as Archaeopteris

Woody tissue

Evidence: Isolated spores, stems, or leaf impressions



Description in Genesis 1 of This Event

Then God said, “Let the land produce vegetation: seed-bearing plants and
trees on the land that bear fruit with seed in it, according to their various
kinds.” And it was so. The land produced vegetation: plants bearing seed
according to their kinds and trees bearing fruit with seed in it according to
their kinds.

Genesis 1:11-13 (NIV)

Passages left highlighted are those most relevant to the scientific event of interest

The approach that this supplement pack takes in making associations between Genesis 1
events and scientific events is to use the earliest scientific event that makes sense
according to the Hebrew words used in Genesis 1 (i.e., the use of good hermeneutics) while
also considering where the event would likely be placed on a timelines that is consistent
with the sequence of events described in Genesis 1.

Since seeds are said to have appeared at the last part of the Late Devonian, we depart from
the usual assumptions given above and use the value of 360 Ma for the appearance of the
first plants that best match the descriptions given in Genesis 1:11-13.



