2026 Earth & Environmental Science
Olympiad Exam Resources

Materials

You will need a scientific calculator, writing utensil, and scratch paper for working out.

Universal constants, equations & units

Unit or constant Symbol | Value
Astronomical unit, the average AU 1.496 x 10" m
distance between Sun and Earth
Light year Ly 9.461x 10" m
Parsec pc 3.261 light years = 3.085 x 10"* m
Speed of light c 299,792,458 m/s = 3 x 108 m/s
Universal gravitational constant G 6.67 x 10" Nm? kg?
Universal gas constant R* 8.3144598 J/(mol-K)
Molar mass of Earth’s air M 0.0289644 kg/mol
Earth’s equatorial circumference 40,075 km
Earth’s longitudinal circumference 40,008 km
Earth’s orbital velocity 107,000 km/hr
Mars’ mass 6.417 x10% kg
Mars’ radius 3389.5 km
Anum (year) a 8,760 hr = 3.1536 x 10" s
Years before present aBP (M)ega = 10°% (G)iga = 10°
Thousands of years BP ka
Millions of years BP Ma
Billions of years BP Ga
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Unit Conversions
Kelvin (K) to degrees Celsius (°C): Tic)= Tk - 273.15

Pascals (Pa) to Millibars (mb): Py, x 100 = P,
Note: 1 Pa=1 -

m

Gravitational Potential Energy

—GMm
r

U =

Where U is the gravitational potential energy of an object with mass m, at a point r from a central mass
M, and G is the universal gravitational constant.

Hydrostatic / Lithostatic Pressure

P = pgh
Where P is the pressure at the base of a column of water/rock; where p is water/rock density, g is
acceleration due to gravity, and h is the column depth.

Inverse Square Law for Radiation Intensity
o %
T

Where [ is radiation intensity, and r is the distance between the radiation source and the observer

Kinetic Energy

1 2
K=7mv

Where K is the kinetic energy of an object with mass m, moving at a velocity v
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Spheres of the Earth EXOSPHERE

Everything beyond the atmosphere

. BIOSPHERE

Things that are living, were alive a short time ago,
- - or are derived from living nisms
y X

LITHOSPHERE
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INTERNATIONAL CHRONOSTRATIGRAPHIC CHART

STRATI 2026
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Units of all ranks are in the process of being defined by Global Boundary
Stratotype Section and Points (GSSP) for their lower boundaries, including
those of the Archean and Proterczoic, long defined by Global Standard
Stratigraphic Ages (GSSA). Ratified Subseries/Subepochs are abbreviated as
UIL (UpperiLate), M (Middle) and L/E (Lower/Early). Italic fonts indicate informal
units and placeholders for unnamed units. Previous versions and detailed
information on ratified GSSPs are available at the website
http:/fwww.stratigraphy.org. The URL to this chart is provided below.

Numerical ages are subject to ongoing revision and do not define units in the
Phanerozoic and the Ediacaran; only GSSPs do. For boundaries in the
Phanerozoic ified GSSPs or without il numerical ages, an
approximate numerical age (~) is provided.

Most nume ages are taken from ‘A Geologic Time Scale 2020' by Gradstein
et al. (2020), but some ages differ as provided by the relevant ICS
'subcommissions, with advice from the Timescale Calibration subcommission
These are approved by the ICS executive as the current consensus.

Colouring follows the Commission for the
Geological Map of the World (www.cegm.org)

Chart drafied and maintained online by officers K.M. Cahen and N. Car.
The chart is a product of collective work by all ICS members past and present,

{¢) International Commission on Stratigraphy, June 2026

To cite: Cohen, K.M.. Harper, D.AT., Gibbard. P.L. & Car, N. (2025, updated)
The ICS international chronostrati ic chart this decade. Epi

URL: http:/f ICSchart/Ct

hart2026-06.pdf
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Grain size card
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Hjulstrom diagram — sediment size vs behavior in water
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Palaeocurrent patterns

The flow direction of fluids carrying sediments can be determined from characteristic sedimentary
structures built as the deposits are laid down. These structures include pebble imbrication, long-axis

N orientation, cross-lamination, cross-bedding, flute marks and ripple profiles.

1 These structures can be preserved in ancient sedimentary rocks, enabling
palaeocurrent measurements (aka, direction of flow at the time).

A rose diagram enables quick insight into the depositional environment for each
strata. Each wedge represents a count ‘bin’ for intervals of 5°to 30°. The radial
length of each wedge is proportional to the count frequency for that bin.

When viewed this way, patterns emerge as summarised below:

Environment of deposition Palaeocurrent vector pattern Regional pattern
River — braided Unimodal — low variability Often fan-shaped
River — meandering Unimodal — high variability
Wind blown dunes Unimodal, bimodal or polymodal Large variations over vast distances
Deltas Unimodal Radiating
Shorelines Mostly bimodal Mostly on-shore / off shore
Marine turbidites Mostly unimodal Often fan-shaped
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Igneous classification chart

Volcanic: Komatiite Basalt Andesite Dacite Rhyolite
Hypabyssal: Komatiite Dolerite Microdiorite Microdacite Aplite/Microgranite/Pegmatite
Plutonic: Peridatite Gabbro Diarite Granodiorite Granite
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'CLASSIFICATION & FLOW CHARACTERISTICS OF VOLCANIC ROCKS
Basalt Andesite Dacite Rhyolte  Volcanic rock name
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Chemistry

Periodic Table

Periodic Table of the Elements
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Atmosphere

Greenhouse Gases

Atmospheric

X Residence time
Concentration

GWP*/ 20 a

Water vapor

Nitrogen (N,)
Oxygen (O,)
Argon (Ar)

Helium (He)

Hydrogen (H,)

Carbonyl sulfide (COS)
Ozone (0,)

Carbon disulfide (CS,)
Carbon monoxide (CO)
Formaldehyde (CH,0)
Sulfur dioxide (SO,)
Ammonia/ium (NH; + NH,")
Nitrogen dioxide (NO,)
Nitrogen oxide (NO)
Hydrogen sulfide (H,S)
Dimethyl sulfide (CH,SCH,)

Highly variable - other

values estimated ~10 days
assuming dry atmosphere

78% 1.6 10e7 a
21% 3,000-10,000 a
1%

5.24 ppm 10e6 a

4-8a

~2a
0.07 ppm 100 days
40 days
0.10 ppm ~60 days
5-10 days

days to weeks

trace 2-10 days

0.5-2 days
0.5-2 days
1-5 days

0.7 days

<0.001

*GWP = Global Warming Potential, a measure of how much global warming 1 tonne of the
greenhouse gas has relative to 1 tonne of CO,.
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Temperature and pressure profile for Earth’s atmosphere
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Hydrology & Meteorology

Temperature-Pressure Phase diagram of water

Temperature
0K 50K 100K 150K 200K 250K 300K 350K 400K 450K 500K 550K 600K 650K 700K 750K
1TPa 10 Mbar
100 GPa 1 Mbar

10 GPaT /_100 kbar

1GPar| / 10 kbar

100 MPar| Critical point 1 kbar
- - 647 K, 22.064 MPa
Solid Liquid
10 MPa 100 bar
g
3
¥ 1MPa 10 bar
g
o
100kPa " " T - 1bar
Freezing point at 1 atm Boiling point at 1 atm
273.15K, 101.325 kPa 373.15 K, 101.325 kPa
10kPa 7100 mbar
1kPa 10 mbar
Solid/Liquid/Gas triple point
273.16 K, 611.657 Pa
100 PaT] "1 mbar
Gas
10PaT 100 pbar

1Pa 10 pbar

250°C  200°C -150°C  -100°C  50°C  0°C  50°C  100°C 150°C 200°C 250°C 300°C 350°C 400°C  450°C

Temperature-pressure water phase stability diagram, indicating key transitions. (1 Pa = 1 N/m?)
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Astronomy

Elliptical Orbit Parameters

Center of mass
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Kepler's 2nd Law

Kepler’s laws of planetary motion

Second law

A radius vector joining any
planet to the Sun sweeps
out equal areas in equal
lengths of time.

1 month 1 month

© Encyclopeedia Britannica, Inc.

Angular Size

l" Distance d -

Where o is measured in radians.
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Hertzsprung-Russell Diagram

surface temperature (Kelvin)
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Stellar Lifetimes

Spectral Type 05 BO A0 FO GO KO MO
Mass (solar) 40 15 3.5 1.7 1.1 0.8 0.5
B-V -1.2 -0.3 0.0 0.3 0.6 0.8 14
MS Lifetime | 1.0x10° | 1.1x10" | 44x10° | 3.0x10° | 80x10° | 1.7x 10" | 5.6x 10"
MS = main sequence
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