
Saltwork Database Version 1.9



page 2 www.saltworkconsultants.com

“Your assumptions are your windows on the world. Scrub 
them off every once in a while, or the light won’t come in”

Isaac Asimov

https://saltworkconsultants.com
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WhY USE the Saltwork DatabaSe?
Most geologists and geophysicists working in oil and gas prov-
inces, or base and precious metals systems, wherever salt or 
related brines are present, know that salt has played a role in 
forming the commodity of interest. 

Want to know how and why this relatively small group of sedi-
ments, their brines and their metamorphic products are so sig-
nificant to so many aspects across the applied geo-industries? 
We can share this knowledge via the Saltwork® Database. 

for more info please visit : www.saltworkconsultants.com

https://www.saltworkconsultants.com
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A comprehensive GIS data-
base consisting of  shapefiles, 
plot-points, references and 
published sources. The en-
trained data summarises all 
aspects of evaporite systems 
relevant to the oil and gas, 
minerals, or metals industries. 

This digital  resource is 
extracted from a huge mul-
ti-disciplinary knowledge set,

On payment, the complete 
cross-referenced digital da-
taset is sent to the client in 
a format suitable for loading 
into ArcGIS and MapInfo. 
These files can also loaded 
into tablets and smartphones. 
Accompanying the GIS da-
tabases are bibliographic 
listings, some  with em-
bedded source pdfs, and a 
digital version of Dr. Warren’s 
2016 book on Evaporites.

What is the
Saltwork database?
What you get

https://saltworkconsultants.com
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Our Gallery

• Halite-dominant ancient basins.

• Anhydrite-dominant platforms

• Replaced evaporites (diagenetic)

• Ancient and modern potash

• Sodium carbonate (soda-ash)

• Sodium sulfate (salt cake) deposits

• Borates

• Lithium brine

• Salt pan (halite) factories

• CaCl2 brines

• Modern subaqueous evaporites

• Modern sabkhat and ephemeral pans

• Quaternary saline lakes and flats 

• Gypsum dunes

• Evaporite-associated reservoirs

• Evaporitic source rocks

• Solution mining

• Salt cavity storage

• Outcropping diapirs

• Salty Problems - geohazards

• Stratabound copper deposits

• Stratabound Pb and Zn depositis

• High Temperature saline ores

• Metamorphosed evaporites

a comprehensive compilation of data across Saline Geosystems

https://saltworkconsultants.com


Dead Sea halite 

Messinian gypsum, Capo Bianco, Italy
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Halite-Dominant Ancient basins

Calcium-sulphate-dominant ancient basins

150 basins - polygons

53 basins - polygons

Defines areas, ages, dep-
ositional and tectonic set-
tings of the three styles of 
ancient halite-dominant ba-
sins, including mega-halite 
systems and encompasses; 
1) Lacustrine, 2) Platform 
and, 3) Basinwide deposi-
tional association. All show 

a variety of Pre-Quaternary 
ages, ranging from Neogene 
to the Precambrian. Many 
occupied tectonic plate-
edge positions and formed 
as hydrographically-isolated 
marine basins in extensional 
or compressional settings, 
halokinesis is commonplace

Ancient (pre-Quaternary) sul-
phate- dominant basins are; 
1) Lacustrine, 2) Platform 
and, 3) Basinwide deposits. 
Many sulphate-dominant 
basins are defined by thick, 
stacked gypsum (now an-

hydrite) beds in platform or 
intracratonic sag position. 
Most such basins are not 
halokinetic, unless subject to 
later tectonic compression, 
but form excellent seals, as 
in the Middle East.  
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Replaced Evaporites (Diagenetic)

Ancient and Modern Potash

Evaporite beds and nodules 
are highly soluble in the di-
agenetic realm and tend to 
dissolve or alter. All that may 
remain to indicate the former 
presence of an evaporite is a 
mineralised pseudomorph 
or nodule, or a breccia bed. 

An evaporite indicator may 
be found near the edge of 
a still-present but dissolving 
evaporite mass, or may re-
main after all traces of the 
original bed, salt structure or 
nodule is long gone.

Potash occurrences reflect 
a split between the modern 
and ancient. All exploited 
Quaternary-age deposits are 
lacustrine, while all econom-
ic pre-Quaternary deposits 
are in basinwide halite hosts, 

with the largest in intracra-
tonic sag basins. Evolving 
Phanerozoic marine chem-
istry controls the mineralogy 
of the dominant potash ore 
and its associated gangue 
minerals.

210 occurrences - points

120 occurrences - points

Potash Mine, Sicily Cane Creek, Utah

Ablation breccia, Hormuz Island, IranGypsum, Naica, Mexico

https://saltworkconsultants.com
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NaCO
3
 (Trona or soda-ash) deposits

NaSO
4
 (salt-cake) deposits

Across the Phanerozoic, so-
dium carbonate beds faccu-
mulate wherever a drainage 
sump set up longterm sta-
bility for a Type I brine. This 
occurs today in the African 
rift and in Eocene foreland 

basins in Utah and China. Ex-
ceptionally high CO2 content 
in the Eocene atmosphere al-
lowed not just trona but nah-
colite stability at the earth’s 
surface.

Variably-hydrated sodium 
sulphate salts occur in a 
variety of saline settings 
ranging from hot arid, to 
cold ice-depleted deserts. 
Economic deposits tend to 
be Neogene lacustrine de-

posits. In warmer settings, 
glauberite and thenardite 
are the ore targets (as in 
Mexico, Spain and Turkey), 
while in cold conditions mi-
rabilite is the targeted salt 
(as in Korabogazgol).

32 occurrences - points

57 occurrences - points

Glauberite KarabogazGol, Turkmenistan

Processing plant, Lake MagadiTrona mining, Utah
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BorAte deposits

Lithium Brines

Bedded borate salts tend to 
occur in saline lakes atop 
subduction zones, as in the 
Andes, but can also occur 
in association with marine 
salts at times in the Pha-
nerozoic when the world’s 

oceans were enriched in 
MgSO4.  Exploited deposits 
tend to be bedded Neogene 
lacustrine deposits, but 
there are older borosilicate 
ore deposits (meta-evapo-
rites) in Russia and China. 

In the last two decades, Chile 
has emerged as the world’s 
largest lithium-carbonate 
producer from brine, large-
ly through the exploitation 
of Salar de Atacama, Chile, 
followed by China with op-

erations focused in the Qa-
idam Basin and small-scale 
operations at Lake Zabuye. 
Most Quaternary-age lithium 
brine occurrences are latitu-
dinally restricted to cool arid 
climate belts.

51 occurrences - points

43 occurrences - points

Ulexite-colemanite, Ca. Rio Tinto Borax Mine, Kramer Ca.

Lithium pans, Salar de Atacama, ChileLithium-saturated pan, Salar de Atacama

https://saltworkconsultants.com
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Salt pan (halite) factories

CaCL2 brine

Major large commercial 
salt operations are found 
in hot, arid coastal deserts 
in Mexico and north-west 
Australia. Smaller indus-
trial scale operations are 
found in coastal regions of 
India, Brazil, Bonaire, and 
parts of the Mediterranean.

Most industrial plant is 
located in coastal rather 
than continental locations 
as these sites allow cheap 
access to the large isochem-
ical sodium chloride reser-
voir of the world’s oceans.

Most natural calcium chloride 
brines are derived from hydro-
thermally-modified marine 
waters or from resurging deep 
basinal brines/formation 
waters in evaporite-entraining 
basins. However, there are a 
few additional small-scale 
natural occurrences in arid 

deserts in the south-west of 
the USA and the Qaidam sump 
in China. There are also minor 
cryogenic examples in Antarc-
tica. Recently, knowledge of 
the controls on natural CaCl2 
occurrences has become 
significant in the search 
for water sources on Mars.

49 occurrences - points

Dampier Salt, NW Australia Harvesting salt Onslow, NW Australia

Bristol Dry Lake, California,  USA Don Juan Pond, Antarctica

11 occurrences - points
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Modern Subaquous evaporites

Modern Sabkhat and ephemeral pans

Documented modern sub-
aqueous evaporite settings 
(aka salinas) are less com-
mon than sabkha systems 
and tend to occur in some-
what more humid or slightly 
cooler desert settings than 
most sabkhat. There are two 
general settings for this type 

of subaqueous deposit; 1) 
Coastal seepage-fed depres-
sions in arid to semi-arid 
settings (as in arid parts of 
the southern and western 
coasts of Australia)  and 2) 
Steep-sided inter-montane 
tensional basin drainage 
sumps (as in the Dead Sea).

Modern sabkhas (sabkhat) 
of the Arabian (Persian) Gulf 
were some of the first Holo-
cene depositional systems 
to be analysed in sufficient 
detail to allow their geology to 
be used as analogues for an-
cient counterparts in ancient 
saline mudflats. This listing is 

a summary of the published 
geology of documented cap-
illary-zone controlled systems 
in sea-margin and continental 
interiors worldwide. A broader 
offering of modern saltflats is 
listed in the dataset dealing 
with saline lakes and flats.

33 occurrences - points

36 occurrences - points

Marion Lake gypsum, Australia Lake Innes, Australia

Coastal sabkha, UAESabkha transition, Australia

https://saltworkconsultants.com


page 13

Quaternary saline lakes and flats

Gypsum dunes

There are many areas of the 
world where salts of various 
sorts are forming either by the 
evaporation of surface waters 
or capillary concentration. 
There are also regions of 
cryogenic salts, formed by 
the freezing of brine. This 
GIS database summarises 

many, but not all, cases of 
such sabkha and salina salts, 
many have yet to be studied 
and not documented, or are 
poorly studied. This data set is 
useful in developing an under-
standing of the interrelation-
ship between salt occurrenc-
es and Quaternary climate.

Gypsum dunes are found 
about the edges of numerous 
playas and salinas, worldwide. 
They indicate a nearby salt flat 
is undergoing deflation, and 
so map a present-day or a  
late Quaternary wind-driven 
hydrology, where the top of the 
gypsiferous system has risen 

above the upper part of the 
capillary zone. As such, where 
they are documented,they are 
excellent indicators of a par-
ticular style of arid lacustrine 
hydrology and desertification.

1500+ occurrences - points

Lake Amadeus, Australia Natron blocks, Lake Chad

Gypsum dune sand White Sands, New Mexico

22 occurrences - points
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Evaporite-associated reservoirs

Evaporitic Source rocks

A large proportion of the 
world’s giant and super-
giant oil and gas fields are 
associated with evaporites. 
With carbonate reservoirs, 
the percentage is more than 
50%. This is especially ap-
parent in the Middle East 
and circum-Atlantic Aptian 

settings. Salt (halite and 
CaSO4) acts a seal to un-
derlying and adjacent reser-
voirs. In diagenesis, altering 
and dissolving salts supply 
brines than can create or 
enhance reservoir poroperm.

Oil in many carbonate res-
ervoirs, sealed by evaporite 
salts, was sourced in earlier 
less saline, but still relat-
ed evaporitic (mesohaline) 
conditions. There are source 
rocks with an ancient platform 
or basinwide association. 

Then there are ancient lacus-
trine and allochthon source 
rocks, with Quaternary ana-
logues, where similar condi-
tions, but generally on a small-
er scale, favour evaporite and 
organic matter preservation.

100+ occurrences - points

61 occurrences - points

Black salt, South Oman Salt Basin Khuff C, Ghawar, Saudi Arabia

Flamingoes,  rift lakes, AfricaHutt Lagoon, Australia

https://saltworkconsultants.com
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Salt Cavity Storage

Solution mining

Salt storage cavities are a 
particular purpose-built sub-
set of the use of salt solution 
mining techniques used to 
create a storage cavity in 
a salt body with a particu-
lar shape and volume that 
minimises the likelihood of 
unexpected product escape. 

Today, such storage cav-
ities (both liquid and nat-
ural gas) have been con-
structed in both bedded and 
halokinetic salt structures.

Salt solution mining is the 
mining of various salts, via 
dissolution, to create a pur-
pose-built extraction. It re-
quires pumping the brine 
liquor to the surface. There, 
the extracted brine can be 
concentrated or processed. 

For example, solution mining 
for potash exploits folded and 
disturbed beds or deep-lying 
salt strata, situations not eas-
ily mined using conventional 
techniques. The higher solu-
bility of some potash salts can 
lead to unusual cavern shapes.

75+ occurrences - points

22 occurrences - points
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Outcropping Salt diapirs

Salty Problems

Salt diapirs indicate salt flow 
has occurred and over time 
a salt mass has approached 
the land surface. In more 
humid regions of the world,  
the flowing halite typically 
dissolves well before reaching 
the surface. In such situa-
tions, a sulphate carapace 

(caprock) can be found in the 
shallow subsurface. In arid 
settings (hot and sometimes 
hyperarid) the actual salt 
mass reaches the landsur-
face to form a salt glacier 
(namakier). In some tectonic 
situations, inactive carapac-
es can outcrop or subcrop.

All evaporites tend to dissolve 
and, when salt beds or a haloki-
netic masses are uplifted and 
so approach the surface, the 
rate of this dissolution tends 
to increase considerably 
and so can create specific 
types of natural geohazards

Also, in some regions where 
salt is mined, or used to 
create cavities for liquid or 
waste storage, unexpected 
dissolution means the near-
surface can occasionally be 
susceptible to unexpected 
cavity enlargement, collapse 
and ground subsidence. 

153 occurrences - points

31 occurrences - points

Namakier, Iran Upheaval Dome, Utah

Solikamsk collapse, 2014, RussiaSinkholes, Dead Sea

https://saltworkconsultants.com
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Stratbound Copper deposits

Pb & Zn (saline MVT and Sedex) deposits

Sediment-hosted stratiform 
copper (SSC) deposits 
worldwide rank second 
only to porphyry copper 
deposits in terms of cop-
per production and are 
the most important global 
source of cobalt. Locally, 
most of these deposits are 

stratabound (confined to a 
particular stratum), and are 
more or less concordant or 
peneconcordant, either with 
saline beds, or with the edge 
of a halokinetic salt mass or 
salt solution residues and 
indicators.

Many of the larger car-
bonate-hosted Pb-Zn de-
posits within the MVT and 
SedEx groups of deposits are 
associated with salt-sourced 
hypersaline ore fluids. They 
are a subset of a more nu-
merous uninterpreted  or mis-
interpreted MVT and SedEx 

saline ore associations tied 
to former bedded halokinetic 
salt masses supplying and 
focusing metalliferous Cl-rich 
waters. Precipitation sites are 
typically altered platform sul-
phate beds supplying  CaSO4  
to “prepared ground” (BSR or 
TSR) interfaces.

56 occurrences - points

110occurrences - points

Cadjebut galena,  Australia McArthur River Mine,  Australia
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High-temperature saline ores

Metamorphosed Evaporites

Deposits with metalliferous 
fluid indicators and ore oc-
currences indicate direct 
and indirect interactions 
between magma, evaporites, 
and their hydrothermal and 
metamorphic daughters. 
Many occurrences in this da-
taset belong to the IOCG group 

of deposits, others, such as 
Noril’sk in Siberia are the 
result of direct assimilation 
of an evaporite by magma. 

Little or no actual salt remains 
once these high-temperature 
interactions run their course.

Once an evaporite-entrain-
ing basin passes into the 
metamorphic realm, the 
evaporites salts (perhaps 
with the exception of some 
anhydrites) alter into meta-
morphic minerals, replace-

ment fronts, and volatiles. 
Indicator minerals include 
sodic scapolites, tourma-
lines, some sodic white-
schists, as well as some 
gem minerals including lapis 
lazuli, rubies and emeralds. 

276 occurrences - points

57 occurrences - points

https://saltworkconsultants.com
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At SaltWorks, we are com-
mitted to offering up-to-
date and comprehensive 
GIS datasets in all matters 
evaporitic. All data plots and 
polygons are cross-refer-
enced to their source data.

If you purchase a mainte-
nance contract, in addition 
to buying the database, you 
will receive periodic updates 
(every 6-8 months) of all cur-
rent GIS files, complete GIS 

files of any new GIS topics, 
and all bibliographic updates. 

We also offer a full range of 
related consultancy services 
and a comprehensive set 
of training modules that 
encompass all exploration 
and development concepts. 

Contact Saltworks for a 
cost estimate: accounts@
saltworkconsultants.com

Our Promise
What you get

Principal Compiler 

Dr. John Warren is the leading expert 
and technical coordinator for Saltworks. 
His career spans more than 30 years in 
salty systems.

Interests include; Wireline Analysis, 
Carbonate and Evaporite Systems, Oil 
and Gas, Economic Geology and Potash 
exploration and development. 

He has written four books on economic 
aspects of evaporites, has contributed 
related chapters in a number of books and 
has published more than 60 scientific arti-
cles in applied aspects of saline geology.

mailto:enquiries%40saltworkconsultants.com?subject=Purchase%20estimate%20for%20SaltWork%20GIS%20database%20
mailto:enquiries%40saltworkconsultants.com?subject=Purchase%20estimate%20for%20SaltWork%20GIS%20database%20
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There are multiple ways to 
load digital files supplied in 
the SaltWork® GIS database.

Opposite are a few screen 
dump outputs. The adjacent 
panel is a screen image 
using the saltwork file hal-
ite-dominant basins in  the 
western USA and Canada (a 
polygon file) on a Microsoft 
Bing® background loaded 

into MapInfo™ on a laptop. 
The info panel is active and 
the Michigan Basin selected. 

The right panel is output 
with the meta-evaporite file 
loaded into iGis on a tablet 
with a regional focus on the 
Himalayas, with a Google 
Earth background. the other 
two panels are drafted GIS 
files using  Adobe Illustrator.

Data output
Possibilities
using a Task-defined GIS

https://saltworkconsultants.com


page 21

 Soda Ash

  Meta-evaporites
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https://saltworkconsultants.com
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EndNOTE® Database

Accompanying each evaporite module 
is a bibliographic dataset contained in 
an EndNote™ database listing all the 
reference material from which the pol-
ygon or point source was obtained and 
plotted in a GIS data file. There is also a 
general EndNote™ file supplied that is a 
complete listing of all relevant evaporite 
publications as known to the SaltWork 
experts (more than 20,000 references. 
Opposite are two basic screen outputs 
from EndNote™ The upper panel illus-
trates an output listing materials relevant 
to potash occurrences. The lower panel 

shows the type of information contained 
in each bibliographic listing . An install-
able demo-version of EndNote™can be  
supplied when the Saltwork® database is 
purchased. When installed, this demo-ver-
sion is fully functional for 30 days. After 
that, if a full version is not purchased 
from the supplier (http://endnote.com), 
then the installed demo version remains 
useful and fully searchable, but new 
references cannot be added by the user 
to the existing EndNote™ bibliography.

Biblographic storage of scientific basis for compilation

http://endnote.com


The true delight is in the finding out rather than 
in the knowing.
www.saltworkconsultants.com
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