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Figures

Settings for calcrete development.

Calcrete microstructures.

Idealised calcrete profile.

(A) Stage V calcrete. (B) Thick pisolitic calcrete horizon.

(A) Laminar calcrete overlain by an oolitic-pisolitic layer associated with
a calcified root mat layer. (B) Stage V-VI profile with hardpan layer
overlain by pisolitic and brecciated level with a prominent calcified root
mat layer.

End-member types of calcrete microstructure.
Models for pedogenic calcrete development.
Dynamic model for pedogenic calcrete development.
Characteristics of groundwater calcretes.
Geometries of groundwater calcretes and dolocretes.

Schematic diagram showing the laterite-ferricrete genetic relationship,
and the natural continuum between the autochthonous (i.e. in situ
weathering profiles) and allochthonous end-members.

Examples of mesa-like remnants of a Late Cretaceous lateritised
palaeosurface developed on Deccan basalt from widely separated
localities across the Maharashtra Plateau, western India.

Generalised vertical section through the autochthonous Bidar laterite
weathering profile.

Examples of laterite and ferricrete profiles.

Examples of weathering and lateritic textures at key horizons through
the Merces Quarry lateritic weathering profile.

Schematic representation of the downward advancement of the
weathering front, showing the relative changes in abundances of the
major lateritic components, Si and Fe, during profile evolution.

Schematic representation of changes in element abundances in a
lateritic weathering profile affected by the establishment of a water
table.

Examples from the ferricrete alteration profile observed at outcrop at
Palika Ba, near the Gambia River, Gambia, West Africa.

Pathways of formation of secondary minerals in lateritic weathering
profiles.

Ternary or tri-plots (SiO3, Fe203, Al03) of (a) Bidar, and (b) Merces
Quarry data.
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(A) Weathering stages of quartz, biotite, K-feldspar and Na-feldspar. (B)
Weathering resistance and degree of weathering in humid tropical
environments.

Photomicrographs illustrating the micromorphology through a low-level
coastal laterite profile of Neogene age developed within Deccan basalt
from Guhagar, western India.

Schematic illustration of the formation and evolution of successive
laterite facies.

Silcretes in the landscape.
Geomorphological classification of silcretes.
Pedogenic silcrete profiles.

Groundwater silcrete outcrops.

(A) Massive drainage-line silcrete in the floor of the Boteti River,
Botswana, at Samedupe Drift. (B) Close-up of a partially silicified non-
pedogenic calcrete beneath the floor of Kang Pan, near Kang,
Botswana. (C) Sheet-like pan/lacustrine silcrete developed through the
desiccation of formerly floating colonies of the silicafixing
cyanobacteria Chloriflexus at Sua Pan, Botswana.

Photomicrographs of pedogenic and groundwater silcretes.
Photomicrographs of drainage-line and pan/lacustrine silcretes.

(A) Variations in silica solubility with pH. (B) The release and sorption of
monosilicic acid by a black earth soil under varying pH.

(A) Schematic representation of a ‘typical’ pedogenic silcrete profile. (B)
Model of groundwater silcrete development in the Paris Basin.

(A) Cores extracted from the bed of the Boteti River at Samedupe Drift,
Botswana. (B) Section of silcretes in the Mirackina palaeochannel,
South Australia. (C) Schematic representation of geochemical
sedimentation patterns in the vicinity of a pan or playa.

Aeolianite from North Point, San Salvador, The Bahamas.
Internal sedimentary structures, Wahiba Sands, Oman.
Differentially cemented laminae.

Alternating darker wet and lighter dry layers in a modern-day dune,
Studland, UK.

Rim cements developed in an aeolianite from Cabo de Gato, southern
Spain.

Micritic envelopes developed around a former shell fragment that has
undergone dissolution and has been partially replaced by secondary
porosity and neomorphic spar, Campo de Tiro, Mallorca.

Aeolianite from Cap Blanc, Tunisia.
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Scanning electron microscopy image showing needle fibre cement
developed in a root mould, Campo de Tiro, Mallorca.

Thin section of a sample of tufa from a Holocene paludal deposit at
Wateringbury, Kent.

Vertical section through a stream crust colonised by the
cyanobacterium Phormidium incrustatum.

Some tufa morphologies.

Silver Falls, Tianxing Bridge Park, Guizhou Province, China.

Pearl Shoal, Juizhaigou, Sichuan, China.

Large tufa deposit on the edge of the Naukluft Mountains, Namibia.

(A) Highly porous, actively forming Vaucheria tufa from Fleinsbrunnen
Bach, Schwabian Alb, Germany. (B) Leaf relics from ancient tufa barrage
at Caerwys, North Wales. (C) Large bladed spar crystals developed
under high water flow rates at Goredale waterfall, Yorkshire. (D)
Laminated cyanobacterial tufa from Fleinsbrunnenbach, Schwabian Alb,
Germany (E) Fine-grained, thinly laminated tufa from Whit Beck, North
Yorkshire (F) Laminated sparite from dense, recrystallised laminated
tufa in the Naukluft Mountains, Namibia.

(A) Scanning electron microscopy image of diatom frustules within
actively forming barrage tufas at Cwm Nash, Glamorgan.

Speleothem characteristics.

(A) Conceptual model of the karst system with its physiology of water
flow and CO> transport and release. (B) Cartoon of speleothem
occurrence in relation to cave sedimentational history. (C) The concept
of karstic capture of high-resolution climatic signals.

(A) Seasonal variations in drip rate with superimposed short-term
hydrological events from a stalactite in Pere-Noel cave in Belgium. (B)
Variations in cation loads, as monitored by electroconductivity, of drip
waters in response to seasonal patterns and individual infiltration
events for two drips at Ernesto cave.

(A) Dissolved Ca loads resulting from dissolution of pure limestone to
saturation and their relationship with (soil or epikarst) pCO>. (B)

Plumbing model illustrating processes affecting dripwater hydrology
and hydrochemistry.

Soda straw stalactites from Ernesto cave and Crag Cave.
Stalagmite calcite fabrics.
Stalagmite laminae.

(A, B) Examples of modelled speleothem macromorphologies. (C)
Modelled maximal growth rates of speleothems under a stagnant fluid
layer.
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(A) Cross-section through the Alpine Ernesto cave, Trentino province,

Italy. (B) Interpretation of Mg and 613C records through stalagmite
ER76.

Diagrammatic relationships between the flow-related and cave-related
geomorphological factors and the high-resolution properties of
speleothems.

Rock varnish at a road cut between Death Valley, California and Las
Vegas, Nevada.

Rock varnish varies considerably over short distances, over a single
boulder and over a single hillslope.

Microcolonial fungi are common inhabitants on desert rocks that
experience warm season convective precipitation.

Rock varnish on Hanaupah Canyon alluvial fan, Death Valley.
Forms of varnish micromorphology.

High resolution transmission electron microscopy imagery of
manganese and iron minerals that appear to be moving from the
granular remnants of bacterial sheaths into adjacent clay minerals.

Budding bacteria morphologies actively concentrating manganese.
Clay minerals that appear to be weathering by the insertion of Mn-Fe.
Conceptual models of rock varnish formation.

Varnish microlaminations.

Rock varnish interlayers with iron film and silica glaze at Whoopup
Canyon, Wyoming. (A) Iron film (BSE image) acts as a case hardening
agent, and rock varnish accretes on top of the iron film exposed by
petroglyph manufacturing. (B) Varnish actively assists in case
hardening (BSE image) when the leached cations reprecipitate with
silica glaze in sandstone pores.

Diagrammatic cross-section of a typical hard-water temperate lake
during summer.

Sketch of the relationships between oxygen, temperature and biogenic
activity in a meromictic lake, at noon in summer.

(A) Classification of lacustrine sedimentation in Jura Mountains lakes.
(B) Aerial and (C) field view from the palustrine (marsh) zone towards
the deep lake (Lake Neuchatel, Switzerland) in a hard-water lake
environment.

Simplified sketch of the geomorphological evolution of some lacustro-
palustrine landscapes.

(A) Horizontal beds forming a transition from floodplain deposits to a
palustro-lacustrine environment and lacustrine limestones. (B)
Lacustrine deposits with stromatolitic bioherms (C) Palustrine limestone



with abundant root traces. (D) Lacustrine bottom-set sediments
enriched in organic matter and showing thin turbiditic layers. (E)
Palustrine limestone with a well developed palaeosol at the top. (F)
Various types of crushed shell fragments in a lacustrine mud. (G)
Lacustrine bioclastic and oolitic sand deposited near a shore.

(A) ‘Glacial’ varves from a Last Glacial Maximum lake. (B) Slab of a
transition from lacustrine to palustrine. (C) Succession of lacustrine
mud deposits undergoing short emergence. (D) Lamina of dark micrite
and microsparite with ostracod test fragments and Chara encrustations.
(E) Pedogenic pseudomicrokarst in emerged lacustrine mud. (F) Traces
of pedogenesis in emerged micrite. (G) Palustrine micritic limestone
infilled by a dark secondary micrite associated with gypsum crystals.

Simplified chart showing the evaporite precipitation sequence from
waters of various compositions.

(A) Clayey and calcareous diatomite from northern Lake Chad. (B)
Spherule-like crystals of kenyaite (hydrous sodium silicate) precipitated
in apolyhaline interdunal ponds, Lake Chad. (C) Zeolite crystals inside a
crack between a mass of magadiite. (D) Dead Sea brine showing
regular salt deposits related to the fluctuation of the lake water level,
Israel. (E) Close-up of salt deposits, mainly constituted by halite and
sylvite. (F, G) Lake Lisan regular varval deposits composed of detritic
marl and endogenous aragonite, Israel.

Scanning electron micrographs of lacustrine calcareous sediments.

Sketch showing the relationship between space and time in a palustro-
lacustrine environment.

(A) Playa system at Death Valley, California. (B) Salar de Cauchari, Jujuy
Province, Puna, northern Argentina. (C) Laguna Santa Rosa, part of the
Salar de Maricunga, east of Copiapd, Chile. (D) Halite crust, Dabuxan
Lake, Qaidam Basin, China.

Distribution of areas without surface drainage and with interior basin
(or endorheic) drainage.

(A) Surface halite crust, Lake Koorkoordine, Southern Cross, Western
Australia. (B) Lake Eyre North, Australia, after partial flooding and
evaporative retreat. (C) Western shoreline of Lake Frome, South
Australia. (D) Halite crust, Lake Frome, South Australia. (E) Halite crust
with sinuous salt-crystallisation pressure ridges, Sickle Lake, Northern
Territory, Australia. (F) Pervasive mudcracked texture, Dry Mudflat
facies, Lake Eyre North, Australia. (G) Regressive strandlines, Lake
Buchanan, Queensland, Australia. (H) Regressive shorelines, Lake
Buchanan, Queensland, Australia. (I) An island composed of Archaean
bedrock draped by gypcrete in the halite-encrusted floor of Lake Lefroy,
near Kambalda, Western Australia. (J) Carnallite (MgCl5.KCI.6H>0)

crystals from the commercial evaporating ponds that use brines
trapped within the Qarhan salt plain, Qaidam Basin, China.
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Playa depositional/evaporative facies arranged parallel to, and
potentially concentrically in plan around, the shorelines of an
evaporating lake.

Depositional cycle within a playa system.
Hydrological classification of playa types and their topographic settings.
Evaporation sequence for seawater.

Brine evolution pathways and a hydrological classification of
progressively evaporating non-marine waters.

Photographs of beachrock outcrops: Basse Terre, Guadeloupe, West
Indies; Halfmoon Cay, Lighthouse Reef, Belize; Kuramathi island, Rasdu
Atoll, Maldives.

Photographs of beachrock outcrops: Kubbar Island, Kuwait, Arabian-
Persian Gulf; Andros Island, Bahamas.

Outcrop and hand specimens of beachrock.

Diagenetic environments and typical cements, and the formation of
beachrock in relation to other cemented coastal deposits.

Photomicrographs of marine beachrock cements.
Scanning electron microscopy images of marine beachrock cements.

Scanning electron microscopy images of marine beachrock and
meteoric cayrock cements.

Photomicrographs of meteoric cements.

Outcrops of beachrock and other cemented beach deposits: Ras Al-
Julayah, southern Kuwait; Cay Bokel, Turneffe Islands, Belize;
Hurasdhoo, lagoon of Ari Atoll, Maldives.

Outcrops of other cemented beach deposits: Cat Cay, western margin
of Great Bahama Bank; Barbados, West Indies; Andros Island, Bahamas.

The distribution of sodium nitrate deposits in northern Chile.
An abandoned officina in the Atacama near Iquique, northern Chile.

The hyperarid, salt mantled landscape of the Atacama inland from
Iquique.

Cemented regolith on a raised beach south of Iquique.

The hygroscopic and deliquescent nature of sodium nitrate crystals
observed under the scanning electron microscope in the laboratory.

The solubility of sodium nitrate in water.

Diffractograms showing the importance of correct choice of extractant
for the selective dissolution of crystalline Fe from a laterite.

Diffractograms comparing XRD analysis from glass slide and membrane
mounted samples of the same weathered granite from Meniet (central



Algeria).
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Morphological types of calcrete horizons.
Common alteration minerals found in laterites and bauxites.

Geochemical analyses of autochthonous laterite profiles developed on
Deccan basalt exposed at Bidar, India and on Proterozoic greywacke
exposed at Merces Quarry near Panjim, Goa, India.

Geochemical analyses of the ferricrete alteration profile exposed at
Palika Ba, Gambia, West Africa.

Genetic classification of duricrusts.
Morphological classification of silcrete.

Classification of silcrete according to matrix (cement) type and
macromorphology.

Micromorphological classification of silcrete.
Genetic classification of silcrete.

Examples of regional investigations of silcrete.
Bulk chemistry of world silcretes.

Tufa morphologies and facies characteristics for the four major tufa
types.

Different types of rock coatings.

A few of the misunderstandings in the literature surrounding rock varnish
and its environmental relations.

Examples of elemental variation exhibited in bulk chemical analyses of
rock varnishes found in desert regions.

Criteria that have been used to adjudicate competing models of rock
varnish formation.

Performance of alternative rock varnish conceptual models with respect
to adjudicating criteria.

Different methods that have been used to assess rock varnish
chronometry.

Main minerals and mineral groups associated with lacustrine
geochemical sediments and their possible origins.

Classification of evaporites by solute sources and geological setting.
Salt minerals present in caliche deposits of the Atacama.
Characterisation of a selected range of analytical techniques.

Selective extraction of a rock varnish highlighting its ability to partition a
sample into its constituent phases.
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