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abyssal plain The floor of the ocean.

active continental margin The leading edge as the continent approaches a
subduction zone or a continental collision, hence more igneous activity or
compressive deformation. The passive margin or trailing edge is tensional, and
less deformed. The active/passive binary is rarely used now.

adaptationist In evolutionary thinking, emphasises process especially selection,
contrasting with structuralist, which used to emphasise history.

aeolianites Coastal ridges and dunes, limestones winnowed from the limey muds
exposed during low sea levels during the Pleistocene. Calcretes mostly are soil
limestones derived from the fine fraction blown further.

affinity A noncommittal term pointing to similarities among organisms or organs,
useful at one time for avoiding the traps of creation on the one hand or
transmutation (evolution) on the other. Also, ‘aff.” is useful for pointing to a
near relative when uncertain about the firm identification.

ahistorical Thinking about how something is made or how it works, its history in
time or place being irrelevant.

albedo The degree to which solar energy is reflected, not absorbed.

algae Used for green organisms ranging from cyanobacteria (‘blue-green algae’)
to single-celled with a nucleus (eukaryotes), some with robust skeletons
(‘calcareous algae’).

allochronous See synchronous.
allostratigraphic See stratigraphy.

ammonite A mollusc, member of the cephalopods (along with squid, octopus,
nautiloid) with chambered shells of aragonite. Abundant and diverse in later
Palacozoic and Mesozoic seas. Together with the trilobites, the ammonites have
long been the brand symbols of palacontology.
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anaerobic Environments lacking oxygen, such as black muds, or strata showing
no signs of disturbance. Anoxic means much the same thing. A less extreme
diagnosis is dysaerobic or dysoxic.

anagenesis Evolution, where speciation, change from ancestor to descendant,
occurs without splitting. Previously regarded as the dominant mode of
speciation, anagenesis is now believed to be less common than cladogenesis,
where the lineage splits.

angiosperms Flowering plants.

Anthropocene The term identifies the time during which human activities have
changed the world. Widely used informally and thus useful, but its suggested
formal addition to the geological time scale is contested and less useful.

anti-Darwin Not questioning deep time or organic evolution, but not accepting
the mechanism natural selection.

aragonite The less common mineral of calcium carbonate (the other is calcite).
Coral and most molluscan skeletons are aragonite.

Araucarians A large group of conifers, mostly in the Southern Hemisphere;
prominent in the Palacogene forests around the Australo-Antarctic Gulf
(AAG). Colloquially called ‘pines’. Australian examples are the bunya-bunya
and Wollemia.

archetype Pre-evolutionary notion of the basic plan, the mother figure, the central
idea, the prototype. Richard Owen’s archetypal vertebrate animal is the most
famous (Owen 1848, 1860). Archetypes are embedded in homology thinking
(see Table 10.1).

Auversian Facies Shift In oceanic stratigraphy, the shift from dominant Palacogene
facies to Neogene facies, roughly the 40-30 Ma span. I expanded it to (what
later was named) the warmhouse—coolhouse shift, but the term is obsolescent.

basalt Igneous rock, dense, dark, fine-grained, forming the floor of the deep oceans.

basin, sedimentary Receptacle for the products of erosion and transport, and for
precipitation including shells.

bauxite See laterite.
benthos, benthic Living on the ocean bottom or in the muds.

biodiversity The number of kinds of organisms in the region, community or
sample.

biofacies See facies.
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biogeography The spatial distribution of organisms and communities, giving clues
to changes through time of, for example, changing climate or changing lands
and seas.

biogeohistory Historical biology and historical geology became biohistory and
geohistory which, in their intertwining, become biogeohistory. Such triple-
barrelled terms signify the increasing breakdown of the separate silos of the
sciences.

biome, biota Biome is a community held together by environmental controls, such
as climate. Biota is a looser term for an assemblage of organisms.

biosphere Collectively, life on earth. It is used along with atmosphere, hydrosphere
(ice sheetsand glaciers can be calved off as the cryosphere) and reactive lithosphere
(the latter meaning the parts of the earth’s crust reactive to weathering or hot
water).

biostratigraphy See stratigraphy.

bolide hypothesis That the extinctions at the end of the Cretaceous Period were
caused by the impact on earth of an asteroid or comet.

brackish lid See estuarine circulation.
calcite The most common mineral of calcium carbonate, CaCO,.

calcite compensation depth (CCD) The calcite shells of foraminifera and
coccoliths fall into the deep ocean, which is acidic due to accumulated CO,,.
The shells are attacked chemically. There develops a surface in the ocean below
which dissolution exceeds input and no carbonate can accumulate on the floor.
This equilibrium surface is the CCD, preserved in drill cores. Its reconstruction
in space and time is a valuable tool in palacoceanography.

calcrete See aeolianites.
Cambrian The first Period in the Palacozoic Era.

carbon, organic Carbohydrate ‘CH,O’in the carbon cycle, shown as COrg compared
to carbonate carbon, C..

carbon isotopes Carbon-12, carbon-13 and carbon-14 (“C, "*C, both stable,
and 'C, unstable, radioactive) are the same chemical element. However, the
difference in neutron number causes very slight but measurable fractionation
of carbon in photosynthesis (plant formation and decay) and in calcification
(shell formation and dissolution) as carbon is moved between the ocean, the
atmosphere, the biosphere and coalfields and oil and gas reservoirs.
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carbon ratios The slight and chemically insignificant shifts in the *C/"*C ratio in
growing green plants gives lopsidedly clumsy ratios, expressed more elegantly
as departures per thousand from an agreed standard set at zero. This is delta-
carbon-13 (8"3C). As a shell grows, its calcium carbonate takes on the §*C ratio
in the water at that place and that time.

catastrophist The mindset that change in nature is sudden, or violent.

chalk Blackboard chalk is, or was, the mineral gypsum. The chalk as in the “White

cliffs of Dover’ is mostly fossil skeletons in the mineral calcite.

chemostratigraphy See carbon isotopes and oxygen isotopes. Chemical changes
preserved in the calcium carbonate of fossils, most notably of microscopic
foraminifera, is plotted through successive strata, most notably recovered in
drilling the ocean floors. Changes in oxygen and carbon ratios can be traced
around the planet and shown to be of both environmental and chronological
significance. Numerous other chemical series are being compiled as analytical
tools are developed.

chronicles What happened and when, from births, deaths and marriages, to village
records of the annual harvests, to the range chart of microfossils through a
sample section of strata; all are chronicles, the evidence of history.

chronofauna An ecological entity in deep time. As communities evolve, the
inhabitants speciating and extinguishing, a recognisable coherence can be
maintained for millions of years; until a turnover occurs, the most extreme
example being a mass extinction.

chronology Erecting a time scale, getting the dates and correlations correct.
chronostratigraphy See stratigraphy.

clade An evolving lineage, a twig or branch on the tree of life, a group with common
ancestor (monophyletic) and all descendants.

cladogenesis Speciation, the origin of species, by splitting.
classification See systematics.

climatic optimum Episodes of warming, or warm spikes as seen on a chart of
oxygen isotopic readings. ‘Optimum’ on the assumption that warming = good,
cooling = bad.

climatic state Earth’s average global surface temperature has varied during the
Cenozoic Era by more than 20°. The 65-million-year history can be divided
at tipping points into meaningful climatic states. See hothouse, warmhouse,
coolhouse and icehouse.
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coeval See synchronous.

cold ring ocean, warm ring ocean The Neogene and modern ocean and climate
are dominated by the Southern Ocean and the Circum-Antarctic Current. This
is a cold ring. In Cretaceous times and shrinking in the later Palacogene, there
was Tethys, an ocean in the lower latitudes. This was a warm ring.

conchologist Student of molluscs and their science.

consilience, consilient When different disciplines, theories or lines of evidence
point to the same conclusion. The whole is markedly stronger than the sum of
the parts.

continent Large area of land geographically outlined by the sea, but defined more
meaningfully as a thick slab of earth’s crust comprising mostly granitic and
metamorphic rocks. A supercontinent has accreted various smaller pieces of
continental crust.

convergent evolution Different unrelated clades, pursuing the same lifestyles,
come to look remarkably similar. In organisms with a limited range of shapes,
such as planktonic foraminifera, this adaptive explanation is probably blurred
by chance.

coolhouse Antarctica is icecap-prone at least some of the time; earth’s climatic state
for most of the Neogene including Quaternary.

correlate In geology, to correlate means believed to have the same age.
cosmopolitan Organisms distributed widely.

craton The oldest and most stable central part of the continent, made up of igneous
and metamorphic rocks with thin cover.

cross-section Geologically reconstructing the third dimension, depth, to a two-
dimensional map.

crust The outer shell of the earth. Oceanic crust, 5-10 kilometres thick, is mostly
basalt or basaltic. Granitic crust, 30-50 kilometres thick, is mostly granite and
metamorphic rocks, such as gneiss.

cyanobacteria (aka blue-green algae) Bacteria photosynthesising, as they have done
for more than three billion years.

Darwinian Meaning organic evolution and the origin of species by natural selection.
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Darwinian Restoration Darwin’s supertheory of evolution can be thought of as
five theories in, most usefully, two groups: the tree of life and natural selection.
Natural selection was widely rejected during the seven ‘anti-Darwin decades’
until it became widely understood in the 1930-1940s, causing what Ghiselin
called the Darwinian Restoration.

deep time Time in millions of years ago or billions. Lately the human-historians
and sociologists have begun using ‘deep time’ for what to me is clearly covered
by the neologism ‘shallow time’. Thus the educational topic ‘Deep Time history
of Australia’ is about millennia, not mega-anna.

deformation Forces in the earth’s crust bend and break into folds and faults, and
raise temperatures to cause metamorphism.

desiccation Drying out, of a turd or a continent.
diachronous, diachrony See synchronous.

dinocysts The cyst stage of some dinoflagellates, single-celled eukaryotes, some
marine and planktonic. Typically 15-100 microns in diameter, dinocysts are
made of very tough acid-resistant ‘dinosporin’, and have an excellent microfossil
record in fine-grained sediments out of the reach of oxygen in groundwater.

dip-and-strike In geological mapping, dip is the angle in degrees of a tilted bed
below the horizontal; strike is the compass direction of that horizontal line.

disconformity See unconformity.
dispersal and vicariance See vicariance and dispersal.

duricrust Deep weathering of the continent reduces rocks to clays, releasing silica,
iron and calcium (and others). These can precipitate as crusts known variously
as silcrete, ferricrete and calcrete.

dysaerobic See anaerobic.

ecological gradient Fossils in lateral and vertical arrangements through strata
reflect gradients in temperature, salinity, oxygen, etc., pointing to (e.g.) marine
transgressions.

ecological partitioning The land and sea and their resources are parcelled out
to communities. This is a spectrum, from communities finely divided into
specialists to communities coarsely divided into generalists or opportunists. The
specialists are said to be in X-mode ecological strategy and the generalists are in
r-mode strategy.

ecostratigraphy See stratigraphy.
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endemic Locally present and persistent.

endogenic, exogenic Forces respectively from within the earth, or in the
environment.

endosymbiont See symbionts.

environmental realm The big three realms are the terrestrial (the nonmarine), the
neritic (shallow marine spilling across the continental margins) and the pelagic
(the deep oceans).

epifaunal and infaunal Benthic animals and communities living respectively on
the seafloor (or on rocks or plants) and in the mud. Their ratio might indicate
nutrition; rich infauna indicates that food is being buried before it can be
consumed on or above the surface of the muds.

epoch Informally, a slice of time marked by some event or characteristic. Formally,
a division of geological time—for example, the Eocene Epoch.

erosion The wearing away of rock surfaces by water, wind and ice (physical erosion),
and by rotting and dissolving (chemical erosion).

erratic A rock abruptly separated from its source, transported by ice.

estuarine circulation Density differences controlled by salinity differences: brackish
above normal marine salinity produces surface water outflow. A brackish lid can
form at scales up to the oceanic, inhibiting exchange of gases between ocean
and atmosphere.

eukaryote An organism’s chromosomes are contained within a nucleus.

eustasy Global changes in sea level. Glacioeustasy is due to waxing and waning of
ice caps. Tectonoeustasy is due to changes in the volume of the global ocean
basin.

eutrophic Rich in nutrients, potentially developing a crisis in oxygen levels.
evo-devo Evolutionary developmental biology.

evolution Most broadly: incessant changing in the biosphere throughout deep
time. Most specifically: changes in organisms through speciation (origin of
species) and extinction.

evolution, transformational See Table 10.1.
evolution, variational See Table 10.1.

exogenic See endogenic.
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extinction Removal of a species or taxon, termination of a lineage.

facies Environmental aspect. Attributes that clump, generalise and distinguish, for
example, molluscan facies, biofacies, pelagic facies, chemofacies, seismic facies.
A most useful concept because of its fuzzy boundaries.

faults Breaks in rocks, due to compression (reverse and thrust faults), or stretching
(normal faults) or spreading in the ocean floor in opposite directions (transform
faults). Faults clustered under sustained or intense pressure form a shear zone.

ferricrete See duricrust.
fluviatile To do with rivers, running water.

foraminifera (forams) Single-celled phylum in the kingdom Protozoa, mostly with
shells (‘tests’) forming a half-billion-year fossil record. The bearers of signals
from ancient oceans.

genus (genera) Taxon, next level above species.

geomagnetic chron Repeated reversals of earth’s magnetic field are recorded in
the rocks in all realms as intervals of normal and reversed polarity, yielding
a powerful time scale between the pelagic, neritic and terrestrial realms.

glacial To do with glaciers and glaciations.
glacioeustatic See custasy.

Gondwana (Gondwanaland) The supercontinent giving rise to Australia,
Antarctica and India. The short form is more common now.

gradualism See punctuated equilibrium.

granite, granitic intrusion Igneous rock, coarse-grained (being intruded in
continental crust and cooling slowly). Composed mostly of quartz and the
feldspar minerals, with micas.

greenhouse (glasshouse) Environment warmed by atmospheric entrapment of
carbon dioxide, methane, water vapour and other gases.

gymnosperms Seed plants without flowers, such as conifers.

gyre In oceanography, a large system of circulating ocean currents.

halothermal See thermobaline.

hiatus The time gap marked in strata by the rock relationship called an unconformity.

historical science See Table 10.1.
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historicity See Table 10.1.
homology See Table 10.1.
hothouse Earth’s climatic state for 9 million years during the Early Eocene.

hotspot (Geology) A focused source of heat below the crust. (Biology) A localised
particularly high diversity of plants or animals.

ice CHCCt See oxyger iSOfOpES.

icehouse Earth’s climatic state for the past 3.3 million years with large icecaps at

both poles.
igneous Rocks crystallised from molten material (magma).
infaunal See epifaunal.
instructionist See Table 10.1.
isochronous At the same time, spanning the same time.
isostasy Buoyancy, as earth’s crust floats in the mantle.
isotherms Lines connecting points with the same temperature.

isotopes Chemical elements in two or more forms, depending on the number of
neutrons in the nucleus.

K-mode ecological strategy See ecological partitioning.

lagoonal circulation Density differences controlled by salinity differences: normal
marine above hypersaline produces surface water inflow, opposite to estuarine
circulation.

Lamarckian Inheritance of use and disuse (‘soft’ inheritance, as opposed to
genetics-based ‘hard’ inheritance). It is a travesty, using like this the name of
the discoverer of organic evolution in a deep-time world where the balance
of nature is constantly in flux.

land bridge, transoceanic bridge Explaining the dispersal of terrestrial and
freshwater animals between continents across deep oceans.

large foraminifera Foraminifera, large (diameters can be over a centimetre, not
fractions of a millimetre like the vast majority) with numerous chambers and
cavities packed with algal photosynthesisers.
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laterite Iron oxides and the clay mineral kaolin, concentrated by intense and deep
chemical weathering of the landscape. Bauxite forms where aluminium content

is high.

Leeuwin Current Off the western margin and into the AAG then the Bight, this
current runs against the anticlockwise oceanic gyre. On the strong evidence of
tropical-type organisms immigrating, it has had ‘proto-Leeuwin’ antecedents
from the latest Cretaceous throughout the Cenozoic Era.

lineage A line of descent.

lineaments Lines and alignments across the landscape or seascape with an
underlying cause.

lithology The mineral composition of a rock.
lithostratigraphy Distinguishing and arranging bodies of rock.

Lutetian Gap In southern Australia, the critical changes in biogeohistory across
the Lower/Middle Eocene boundary are not resolved with clarity and precision
in timing.

magma The molten material or mush from which igneous minerals and rocks are
precipitated.

Mammerickx microplate 68,000 km? piece of the Antarctic plate, detached during
the India—Asia collision at about 47 Ma.

marine transgression Where marine facies are found overlying nonmarine facies
or an unconformity, we infer that oceanic water spilled on to the continent,
expanding the neritic realm. A marine regression would seem to be the reverse,
but actually the two are not mirror images.

megafauna Most used specifically for the large animals on most continents and
some islands in the Pleistocene but extinct.

megathermal These divisions are used in palacobotanical reconstructions of ancient
climatic states: Megathermal, above 24°C, Meso-Megathermal 20-24°C,
Mesothermal 14-20°C, Microthermal 0-14°C.

mesotrophic Nutrient levels, intermediate between eutrophic (high) and
oligotrophic (low) levels.

metamorphic Minerals and rocks transformed by heat and pressure.

microbe and macrobe Microbes are usually called microorganisms, microscopic
and usually unicellular. Macrobes are multicellular. The terms are potentially
useful but rarely used.
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microevolution and macroevolution Respectively evolution up to the species level
and evolution above the species level.

microflora, marine Refers in palacoceanography to the fossilisable photosynthesisers,
namely coccoliths and discoasters (calcite skeletons), diatoms and silicoflagellates
(opal skeletons) and dinocysts (acid-resistant cysts of dinoflagellates).

microfossils Usually ‘hard parts, shells of microbes, fragments of colonies, teeth
of small mammals, and resistant parts, acid-resistant spores, pollen grains and
dinocysts.

midocean ridge The circumglobal mountain system formed by oceanfloor
spreading at plate boundaries.

Milankovitch fluctuations Cycles in the motions of the earth-moon—sun recorded
in microfossils and strata.

Modern Synthesis The ‘Modern Synthesis’ is the reconciliation in the 1930-1940s
of genetics, palacontology and taxic biology, aka the Darwinian Restoration.

Monterey hypothesis As recorded in an oceanic carbon and oxygen isotope profile,
CO, in the Miocene environment is drawn down by carbon burial, triggering
the expansion of the West Antarctic icecap.

morphology Studying the form and structure and relationships of organisms and
their parts.

moulds For a fossil shell: the external and internal ‘negative prints’ are the external
and internal moulds. Replacing the shell itself forms a cast.

mountain building In plate-tectonic collision, involving deformation, igneous
episodes and metamorphism.

Murravian Gulf The Late Oligocene — Middle Miocene seaway in the Murray
Basin, reaching not far south of Broken Hill.

natural classification See systematics.

natural history Evidence-based discipline, included minerals, rocks, fossils, animals
and plants.

natural philosophy Evidence-based discipline, included the experimental
disciplines.

natural selection “This preservation of favourable variations and the rejection of
injurious variations, I call Natural Selection’ (Darwin, On the origin of species,

1859, p. 81).
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natural theology The study of nature celebrating the Creation.
nautiloids The first group of the cephalopods, the molluscs with chambered shells.

neontologist Neontology is to palacontology as shallow time is to deep time. Rarely
used by the neontologists themselves.

neotectonics Current or recent movements in earth’s crust (but ‘recent’ is usefully
unclear).

neptunism The ecighteenth-century theory that rocks, including granites and
basalts, precipitated from a universal ocean.

neritic Shallow seas spilling across the continental margins; the realm between the
terrestrial and the pelagic.

new systematics A 1940s name for systematics responding to the Darwinian
Restoration.

oceanic About the ocean, from the photic zone to the deep-ocean floor.
oceanic front The boundary between two distinct water masses.
oceanography Studying the ocean, its features and its history.

oligotrophic In the ocean, low levels of the nutrients required by phytoplankton,
especially nitrate, phosphate and silica.

ontogeny The origin, development and lifespan of an organism.

ooze Biogenic sediment in the deep ocean. Calcareous ooze comprises mostly
coccoliths and foraminifera. Siliceous ooze comprises mostly diatoms and
radiolarians.

opportunistic Ecologically, rapid responders to environmental stresses, from minor
and local to catastrophes.

ordination Geologically, getting the succession correct, of strata and events.
Ecologically, statistically extracting a signal from a large sample. Theologically,
accepting a priest into holy orders.

organic carbon C_ , carbon fixed in photosynthesis. Ancient C__is observed via its
effect on C_,, carbonate carbon in shells.

organic evolution All life on earth is related in genealogies, ancestor to descendant,
as the tree of life grows for perhaps 4 billion years.

orogenic, Orogeny, Delamerian Late Cambrian — Early Ordovician events, now
exposed in the eastern Mt Lofty Ranges and Kangaroo Island.
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orthogenetic Organic evolution thought to be driven by some guiding principle,
or internal momentum. At one time popular, long obsolete.

oxygen isotopes Oxygen-16, oxygen-17 and oxygen-18 (*°O, 7O, '80) are the
same chemical element. However, the difference in neutron number causes very
slight but measurable fractionation of oxygen from the reservoir in calcification
(shell formation and dissolution) in response to temperature and salinity
(the ice effect).

oxygen ratios The slight and chemically insignificant shifts in the '®O/'8O ratio
in growing shells in the sea gives lopsidedly clumsy ratios, expressed more
elegantly as departures per thousand from an agreed standard set at zero. This
is delta-oxygen-18 (3'%0).

palaeobiological revolution A term used to raise the profile of modern
palacontology.

palaeoceanography Discovering the birth, life and death of ancient oceans.
palaeosol Ancient soil.

palynology Investigating two great groups of microfossils surviving strong-acid
digestion of sedimentary rocks; dinocysts, the cysts of some dinoflagellates; and
sporomorphs, spores and pollen grains.

parallel evolution Where different lineages have evolved in similar ways.

Paratethys A shallow sea extending from central Europe to western Asia in the
Oligocene and Miocene.

passive continental margin See active continental margin.

pelagic zone (pelagial) The water column of the open ocean. The pelagic realm is
used more commonly here.

photic zone The oceanic waters receiving sunlight. Phytoplankton free-living and
in symbiotic partnership photosynthesise in the euphotic zone.

photosymbionts The photosynthesising partners of protists and animals in the sea.
The best known is the dinoflagellate Symbiodinium.

phyletic evolution Organic evolution.
phylogeny Development of a group of organisms. A branch of the tree of life.

physiographic About landscapes and seascapes.
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plankton (planktonic; vulgarly, planktic) Floating organisms. Among those with
significant fossil records, phytoplankton includes the diatoms (opal shells) and
coccoliths (calcite shells); zooplankton includes the radiolarians (opal shells)
and planktonic foraminifera (calcite shells).

plate tectonics Discovering the plates with their basaltic parts (oceans) and granitic
parts (continents); the making and breaking of supercontinents and the birth
and death of oceans.

podocarps A large group of conifers, mostly in the Southern Hemisphere; prominent
in the Palacogene forests around the AAG. Colloquially called ‘pines’.

polar amplification Global warming and cooling produces, respectively, flatter
and steeper longitudinal gradients in temperature. Fluctuations are stronger at
the poles than in the tropics.

Primary, Secondary, Tertiary, Quaternary The first evidence-based geological
timescale, initiated by Arduino in the mid-eighteenth century.

prokaryote An organism’s chromosomes not enveloped within a nucleus in the cell.
proto—Leeuwin Current See Leewwin Current.
provenance In geology, reconstructing the origin of sedimentary materials.

punctuated equilibrium The theory of evolution wherein the event of speciation
packs in virtually all the change, ancestor and descendant meanwhile remaining
in stasis (unchanged). The opposing theory is gradualism. Informed that PE
was evolution by jerks, S] Gould retorted: rather than evolution by creeps.

r-mode ecological strategy Sece ecological partitioning.
radiometric Dating rocks using radioactive isotopes in ancestor/descendant ratios.

range, range chart Compiling the ranges of fossil taxa, at first through the strata,
then in maturing discovery through a geological time scale.

ratites Birds, mostly large and flightless, distributed on most of the fragments of
the former Gondwanaland.

reactive lithosphere Those parts of the earth’s crust within reach of the reactive
agents in the hydrosphere and biosphere. Reactive agents include CO,, water
and heat, and plant penetration.
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regolith The zone above fresh bedrock: fragmenting, unconsolidated, decomposing
rock and dust, and the soils. The processes in the regolith are physical weathering
(e.g. expansion and contraction, wetting and drying, root penetration) and
chemical weathering (CO,, plant decay) since the main rock-forming minerals
are high-temperature silicates inherently unstable at earth’s surface.

revolution A profound and far-reaching change. For example: the discovery of
biogeohistory, the discovery of Darwinian evolution and the discovery of plate
tectonics.

rift, rift valley A pull-apart rock structure due to tension, producing normal faults.

rock relationships Fundamental examples are: igneous intrusion and extrusion;
faults, tensional and compressional; and unconformity (in the rocks) and hiatus
(in time).

rocks, kinds of The three classes of rock are igneous, sedimentary and metamorphic.
Rodinia Neoproterozoic supercontinent.

Sahul The land as it appeared during the Pleistocene ice ages, comprising Tasmania,
Australia and New Guinea, facing the land of Sunda across the Wallacean
archipelago.

saltation, saltationist In biology, an apparently sudden jump in a lineage,
postulated as due to a macromutation among the genes.

savant A learned person, including those now called scientists.

science Robust organised knowledge; conjecture and refutation; evidence-based
theories of the universe.

selectionist See Table 10.1.

sequences Unconformities separate packages of strata which have time significance.
This is allostratigraphy, which unifies the specialist stratigraphies when we
construct biogeohistory. Unconformities used to be the dumping ground for
our ignorances, as in the ‘imperfections’ of the fossil record in Darwin’s day.

No longer.
shallow time See deep time.
silcrete See duricrust.

silicates Rock-forming minerals based on silicon and oxygen: quartz, feldspars,
micas, the dark minerals and clays.
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siliceous, siliciclastics A general term for non-carbonate sediments: clay, silt, sand,
etc.

Southern Ocean The ocean around Antarctica is oceanographically distinct
and indeed the engine room of the global ocean and environment. But its
geographic distinctness from the Atlantic, Indian and Pacific Oceans is legalistic
and arbitrary.

spatial, temporal, spatiotemporal Words to do with space and time.
speciate To form a new species. See anagenesis.

species The basic unit of classification and the most inclusive unit that exists
(lives) in nature, although populations rather than species are the functioning
ecological unit.

sporomorphs See palynology.

spreading, oceanfloor pattern The expansion of crustal plates by upwelling
basaltic magma.

stasis The theory of evolution stating that species are not gradually changed by
environmental selective pressures.

stratigraphy The study of layered rocks, mostly sediments, as documents of
space and time and events in earth history and life history. The foundation
documents were fossils, thus biostratigraphy, and sediments, lithostratigraphy.
Other names followed as their subject matter was discovered and put to use:
thus magnetostratigraphy, chemostratigraphy, cyclostratigraphy. As well as their
classical use in indicating time and geological age, fossils order and arrange
environmental shifts (ecostratigraphy). Developing and repairing the geological
time scale is chronostratigraphy. See also chronology and sequences.

stratum, strata Layers of sediment.

striations Lines and grooves and scratches on pavements and boulders due to
glacial transport. The boulders become faceted in the process.

structuralist See Table 10.1.

structure, structural evolution Faults, folds, any other deformation or
configuration; nowadays ‘tectonics’ has more impact.

succession, stratigraphic Compiling strata, fossils and interpreted events in the
correct order in time. See also ordination.

Sunda See Sahul.
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superposition The principle that strata lower are older, higher are younger.
(Deceitful pseudo-exceptions are downcuts and backfills, or upending of strata
in mountains. Beware also the activities of wombats, rabbits and termites.)

symbionts, symbiosis The partnerships such as between corals and algae, or between
benthic and planktonic foraminifer on the one hand and the photosynthesising
algae (diatoms or dinoflagellates) on the other. This photosymbiosis has been
reinvented repeatedly, as has been detected in the fossil record on carbon
isotopes.

synchronous Happening at the same time, like coeval (being at the same time),
unlike allochronous (at different times), or diachronous (through time). Lines
joining points of same time are isochrons.

systematics, taxonomy, classification Systematics is the study of diversity of
organisms and relationships among them. Classification is ordering and
arranging organisms in groups based on their relationships. Taxonomy is the
theory of classification.

taxon A taxonomic group, big or small.

taxonomy See systematics

tectonic Movements in the earth’s crust and their effects.
tectonoeustatic See eustasy.

temperature Gradient change in temperature quantified through space (such as
equator to pole) or time.

temporal To do with time.
temporal entities Subdivisions of a stretch of time.
terrestrial The land environment, nonmarine; contrast with neritic and oceanic.

Tethys, Tethyan Ocean The ancient ocean at low latitudes, destroyed by continental
collisions.

thermocline The oceanic boundary between warmer surface waters and the bulk of
the deep dark cold ocean.

thermohaline, halothermal Thermohaline, density-driven by cold Antarctic
bottom water, as today; contrasts with halotherml, density-driven by warm
brines in the days of Tethys.

three-legged stool See Table 10.1.
thrust fault See faulss.
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time’s arrow, time’s cycle See Table 10.1

tipping point Critical point of no return, applicable to earth’s Cenozoic climatic
states.

topographic Physical features on the surface.

transform fault Boundary between two crustal plates moving in opposition.
transgression See marine transgression.

tree of life The metaphor for organic evolution: all life is related.

trench, oceanic Trenches at subduction zones, the deepest parts of the ocean.

trophic Feeding relationships among members of a community. See eutrophic,
mesotrophic and oligotrophic.

two-way time In seismology, the time taken for a seismic wave to travel from source
to a reflector and return to a reader.

unconformity A break in a succession of rocks indicating a hiatus in time. Tilting
or folding during the hiatus produces an angular unconformity. Without
the tilting, sometimes called a disconformity. Strata draped over igneous or
metamorphic rocks produce a nonconformity (not to be confused with an
intrusion!).

uniformitarian Natural laws and processes have operated in the past as they
operate in the present. The shibboleth “The present is the key to the past’ gets
less attention than the equally valid “The past is the key to the present’.

uplift Buoyancy (e.g. of an iceberg or a continent) responding to unloading
(by erosion or ice melting) or to thickening by tectonic compression.

upwelling Deeper waters brought up at an oceanographic boundary. Its significance
is to bring rich nutrient-laden waters within reach of photosynthesising
organisms (phytoplankton).

vicariance and dispersal Dispersal is migration into a new habitat; in vicariance
the population is split by a new barrier, for example a change in climate and
vegetation, a rise in sea level, or even a continent fragmenting.

Wallacea, Wallacean archipelago The biogeographically rich zone of islands
between Australian Sahul and Asian Sunda.

Walther’s law of facies Disruptions aside, a vertical progression of facies is caused
by a lateral succession of depositional environments.

warm ring ocean See cold ring ocean.
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warmhouse Earth’s climatic state for much of the Palacogene.

water mass A body of oceanic water with temperature, salinity and CO, load
distinct from its neighbours.

weathering, chemical and physical See regolith.

Whiggish Believing in inevitable progress, and judging the past in terms of the
present. In biogeohistory, focusing on the growth of reliable knowledge, not on

the ebb and flow of ideological fashion.

Wilson cycle The making and breaking of supercontinents and the birth and death

of ancient oceans.

younging The direction in which the rocks, especially strata, or their characteristics
are decreasing in age.

Zealandia The continent, mostly submerged, east of Australia.

zone In stratigraphy, strata characterised by their fossils or magnetic signature, or
other consistent and useful properties. Strictly or a touch pedantically (but the
distinction has its champions), the rocks are the biozone or magnetozone and
the equivalent time is the biochron or magnetochron.
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