July 6, 2026

News and notes

Here are some news items that I thought were interesting. For my news items, I try to stick to open

access papers.

If you enjoy my blogs, bookmark the site and check on Mondays rather than relying on social media
postings which can get lost in the shuffle. For my news items, I try to stick to open access papers.

Comments

If anyone has comments on any of my postings, please leave a comment on the Linkedin page for the

posting or email me at raymondreichelt@gmail.com.

Geopolitics

WTI Crude (August Contract)
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Oil prices up to July 6, 2026
Credit: Qilprice.com

Iran War

¢ Ongoing coverage of the Iran war from Reuters.
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Marine Traffic in the Strait of Hormuz

Credit: marinetraffic.com

¢ Hormuz Tanker Traffic Slowly Recovers Despite Persistent Risks.

e The Economic Catastrophe of Trump’s Iran War: Why the Strait of Hormuz Matters More Than

You Think.

Other Geopolitics

*  Post and video: Running on Empty: America’s Critical Oil Reserve Crisis Exposed on Redacted;
related story Qil stocks in US Strategic Petroleum Reserve fall by 5.5 million to lowest level

since 1983.
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Oil Markets Are Adaptive Systems: Complex Order Without Equilibrium.

Visual Capitalist: Charted: How China Reshaped Global Oil Trade.

Mali: Another African country tightens grip on its gold sector after up to $3.8 billion in annual
exports go undeclared.

Ukraine War: Ukrainian Capital Suffers 'Night Of Hell' In 11-Hour Russian Assault That Kills At
Least 20.

Pakistan says India is weaponising Indus waters after treaty put in abeyance; they both have
nuclear weapons.

Disruptive technology: Why China’s Open Source Al Will Crush the U.S. Industry and Collapse
the Semiconductor Bubble.

Real decolonization: Africa can finally mine, beneficiate and industrialise on its own terms.

Trust: The World’s Gold Is Quietly Leaving London and New York.

Research and News

Non-Uniqueness, Symmetries and Invariance of Thermal History Modelling in Sedimentary
Basins.

Forward Image Registration for Higher Level Interpretation of Zircon Provenance Based on
Combined CL, U/Pb Age, and Geochemical Data.

Osmium Isotope and Highly Siderophile Element Constraints on the Cretaceous/Paleogene
Boundary in Western Pacific Pelagic Clay.

Planetary Geology: Occurrence and Provenance of KREEP Components in Glassy Agglutinates
From Chang'e-5 Lunar Regolith.

BRGM Newsletter - July 2026.

Organic carbon enrichment in carbonate concretions of the Rincon Shale, California, USA:
Implications for organic matter preservation in concretions.

Granites: Thermodynamic Modeling of Lithium Enrichment During Partial Melting: The
Importance of Partition Coefficients.

Large Igneous Provinces: The Origin of Carbonate Magmas Predating and Accompanying Main-
Phase LIPs Eruptions.

GSA Today : July 2026 Issue.

New Mineral Names.

Tectonically driven integration of the 4.8 Ma Colorado River USA tracked with detrital sanidine
and fish genetics.
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»  Slope-dependent riverbed strengthening and the evolution of sediment mobility in gravel-bed
rivers.

*  Mixed paragenesis diamond inclusions form during metasomatic fluid evolution.

¢ Book Review: Atlas of Minerals and Igneous and Metamorphic Rocks in Thin-Section.

e Alteration kinetics of basaltic glass in acidic conditions: The effect of temperature and pH on
glass dissolution and alteration layer formation.

»  “Ar/*Ar geochronology, S-Nd isotopes and melting conditions of the Dahongshan alkaline
basalts: Constraints on mantle modification beneath the northern Yangtze Craton.

Plate Tectonics
* The Geologic History of the Chehalis Forearc Basin, Washington State, USA.

* Linking the Tectonic Evolution of Hainan Island and Borneo Since the Paleozoic: Implication for
Interaction Between the Tethyan and Paleo-Pacific Tectonic Domains in Southeast Asia.

¢ Block Kinematics, Interseismic Coupling and Fault Slip Rates in the Aegean Region From GPS
and Earthquake Slip Vector Data: 2. Hellenic Subduction System.

* Ancient plume-reinforced lithosphere modulates present-day crustal fluid migration and
deformation.

» A fan-shaped subglacial basin province in East Antarctica formed by rotational extension; Space
Daily summary here.

e Spatial and Temporal Distribution of Salt- and Shale-Detached Contractional Deformation,
Mexican Northwestern Gulf of Mexico.

e Structural Evolution of the Gaggiano High: A Preserved Rift-Related Structural High in the
Western Po Plain (Italy).

* Interface Deformation, Exhumation, and Underplating: The Role of Plate Velocity Changes
Throughout the Evolution of a Subduction Zone.

* Residual forearc peridotites recording the early magmatic stage of subduction initiation.

Paleontology
*  Get your own dinosaur: 'Gus' the T. rex presented in New York ahead of auction.

¢ Ancient fossil from Antarctica brings deep time science to the National Museum of Australia.

*  Mesturidae Nursall, 1996 (Actinopterygii, Pycnodontiformes) from the Jurassic of England and
Germany.

*  Natural History Museum Abu Dhabi: Inside the making of the world’s most modern natural
history museum.
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e Urokodia sheds light on the origin of chelicerae and book gills of Chelicerata.

» Jurassic avialan reveals stepwise evolution of bony tail in birds; IFL. Science summary here.

e Squids radiated globally prior to the Cretaceous—Paleogene mass extinction.

¢ The first new polychaete from the Mazon Creek fossil site in 20 years suggests cryptic annelid
diversity in the Late Paleozoic.

e A titanosaurian sauropod dinosaur from the Upper Cretaceous of Antarctica.

*  Exploring the limits of wing design in pterosaurs; SciNews summary here.

*  Multi-staged mineralization and biomarker preservation in a 113-million-year-old pterosaur bone

via redox shifts in diagenesis; SciTechDaily summary here.

Ore Deposit and Petroleum Geology
*  Geology of fracking: CO, reactive fracturing creates stress-resistant permeability by coupling

fracture generation and chemical roughening.

* Unlocking polymetallic potential: Integrated exploration of the Kargha Valley Pb-Cu system,

northern Pakistan.

Mining and Energy
* New Zealand metallurgic coal: Geologist defends coal's special properties after 'greenwashing'
claim.

e Citi: Oil Could Sink to $60 as Hormuz Traffic Normalizes.
* Alberta and Ottawa Greenlight New Pacific Pipeline.
*  Anti-coal mining petition led by musician Corb Lund fails in Alberta.

¢ Colombia's Oil and Gas Reserves Keep Shrinking.

e US uranium revival gains traction as output triples.

*  Ontario: First Mining Secures Federal Environmental Approval for Springpole Gold Project.

e The 250-vyear history of U.S. energy consumption.

* Ranked: Countries Building the Most Small Modular Nuclear Reactors.

e  First Nations approve disputed gold mine in northwestern Ontario.

Environmental Geology and Hydrogeology

* Meta data center water discharges suspended after contaminating the city's reclamation water
supply with bacterium — system offline for months for cleaning, closed-loop cooling system

purge spread rare metal-resistant bacteria in Cheyenne’s water system
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» Late Pliocene Atlantic surface water pulses precede enhanced deeper water inflow and
stratification in the Fram Strait.

¢ Data Centers Proposed on Top of Largest Underground Water Reservoir in US.

Glaciers and Climate Change
* Lots of recent papers on glaciers in The Cryosphere from the EGU.

*  Mega-scale glacial lineations beneath an Alpine outlet glacier: Signature of fast ice flow during
early deglaciation.

¢ Accelerating glacier recession contrasts rock glacier stability in a temperate mountain range.

Volcanoes, Earthquakes and Geohazards

Seismic Monitor
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Seismic Monitor Active Volcano Map

Volcanoes
*  Smithsonian / USGS Weekly Volcanic Activity Report.

*  United States Geological Survey (USGS) Volcano Observatories:

o Yellowstone Caldera Chronicles:Yellowstone's phantom, sometimes mythical, Howard Eaton
Trail.

o (Cascades Volcano Observatory Weekly Update.

©  Volcano Watch — Hawaii Five-O! Fifty fountaining episodes at Kilauea summit.

* InSAR Evidence of Small-Scale Faults Activated During Rift Zone Intrusions at Piton de la
Fournaise Volcano.

* Deep Origin and Shallow Launch for the Etna 122 B.C. Mafic Plinian Eruption; SciTechDaily
summary here.
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» Lava illuminates night sky as Sicily's Mount Etna erupts.

Earthquakes
¢ Venezuela

o Aftershocks and satellite imaging of the Venezuela earthquake; aftershock forecast from the
USGS here.

o 2026 Venezuela Sequence Earthquake-triggered Landslide Hazards.

¢ Stress Drop and Seismic Efficiency Distributions Over the Adriatic Indenter (European
Southeastern Alps).

¢ Block Kinematics, Interseismic Coupling and Fault Slip Rates in the Aegean Region From GPS
and Earthquake Slip Vector Data: 1. Upper Plate Structures.

¢ Azimuthal Directivity Evident in the Regional Amplitude and Duration of Ground Motions from
the 2025 Mw 7.7 Mandalay Earthquake.

e Ultralow-angle faults produce giant earthquakes.

Geohazards
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Free Geology Books and Other Stuff

Free geology books can be downloaded from these sites:

* OreZone Readers and Experts Telegram Channel; the Ore Zone channel also shows employment
opportunities for geologists.

* The Groundwater Project has many groundwater geology books for free download together with
free online courses, listed here.

*  Free Groundwater Modeling Courses from the HydroGeoCenter.

e Lectures on groundwater from the IAH, on YouTube.
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From Western Australia: Carbonatite, lamprophyre and host rocks in the northern Aileron
Province.

The Geology of Indonesia: Volume 1 and Volume 2.

Brett Davis’ book on veins in a deforming rock mass: “The Veining Bible”; also at this site.

From the Mineralogical Society of America: Handbook of Mineralogy.

Systematic geochemical classification of felsic igneous rocks of the Yilgarn Craton.

From the Arizona Geological Survey: Geochemistry Diagram Generator v 1.0.

Online app: Australia’s full national topographic library at your fingertips.

Paleolatitude; what was a place’s latitude in the geological past.

Upcoming Events

August 16 — 19, 2026, PEG2026: 11th International Symposium on Granitic Pegmatites; Perth,
Western Australia.

August 23 — 28, 2026, 24th Annual Conference of the International Association for Mathematical

Geosciences, Montreal, Canada.

14-18 September 2026 , IAH 2026, 53rd Congress of the International Association of
Hydrogeologists; Budapest Congress Center.

September 24, 2026, 25 years of Extraordinary, Oakridges Moraine Groundwater Program, The
Village of Black Creek, 1000 Murray Ross Pkwy, Toronto, ON.

September 30 - October 3, 2026 SEG 2026 Conference Salt Lake City, United States.

5 - 7 October 2026 International Mine Health and Safety Conference 2026, Perth, Australia.

October 14 — 17, 2026, Paleoamerican Odyssey 2026, Santa Fe Convention Center, Santa Fe,
New Mexico.

November 2-3, 2026 CCMEC 2026 Victoria Inn Hotel & Convention Centre, Winnipeg,
Manitoba.

June 13-16, 2027 GAC-MAC 2027 Whitehorse YT, Kwanlin Diin Cultural Centre, Yukonstruct
The Sternwheeler.

12-20 August 2028, Geosciences for Humanity, 38th International Geological Congress, in the
BMO Centre, Calgary.

Society of Petroleum Engineers Distinguished Lecturer Schedule.
American Geophysical Union List of Upcoming Meetings.

The Geological Society: Events & Courses.

Upcoming Distinguished Geoscience Australia Lectures (DGALS).
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Geology and Mineral Resources — Rwanda
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Figure 1 — Rwanda
Credit: Mapsland, Creative Commons Attribution-Share Alike 3.0 Licence

A country with a tragic history, the Republic of Rwanda is a country of 13,700,213 people in East Africa.
The country is landlocked and has an area of 26,338 square kilometres. The neighbouring countries are:
Uganda to the north; Tanzania to the east; Burundi to the south; and the Democratic Republic of the
Congo (DRC, formerly Zaire) to the west.

Rwanda is a relatively poor country with a per capita GDP (PPP) of $4,523 and a medium Human
Development Index of 0.578. Economically, about two thirds of households in Rwanda engage in
agriculture including subsistence agriculture, livestock raising, and growing cash crops. Statistically, the
service sector constitutes 52% of total GDP, followed by industry (22%) and agriculture (20%). In 2024,
the top exports of Rwanda were metals and metallic ores (niobium, tantalum, tin, vanadium and
zirconium), coffee, tea, and aircraft. The top destinations were China, Thailand, Poland, the United
Kingdom, and Pakistan. In 2024, the top imports of Rwanda were telephones, refined petroleum, non-
fillet frozen fish, raw sugar, and packaged medications. The top origins were China, Kenya, Uganda,
Tanzania, and India.

For more details on the country, check out the Wikipedia and Grokipedia articles on the country.
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Tectonically, Rwanda sits on within the East African Rift System, which is a divergent tectonic plate
boundary. Inthe East African Rift System, the African Plate is gradually splitting into two tectonic
plates: the Somali Plate and the Nubian Plate. This movement is taking place at a rate of approximately 8
to 9 mm per year. The divergence of the Somali and Nubian plates has also caused the creation of two
microplates: the Victoria Microplate, which underlies all of Rwanda, and the Rovuma Microplate. The
Victoria Microplate has an odd movement — it is moving counterclockwise due to the interaction of the
Somali, Nubian and the Rovuma plates.
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Figure 3 — Geology of Rwanda
Credit: Vaulin O., GeoKniga


https://www.geokniga.org/maps/33251
https://en.wikipedia.org/wiki/Rovuma_plate
https://en.wikipedia.org/wiki/Victoria_microplate
https://en.wikipedia.org/wiki/Nubian_plate
https://en.wikipedia.org/wiki/Somali_plate
https://en.wikipedia.org/wiki/African_plate
https://en.wikipedia.org/wiki/List_of_tectonic_plate_interactions
https://en.wikipedia.org/wiki/Divergent_boundary
https://en.wikipedia.org/wiki/East_African_Rift
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://en.wikipedia.org/wiki/en:Creative_Commons
https://commons.wikimedia.org/wiki/User:Mikenorton
https://commons.wikimedia.org/wiki/File:East_Africa_Rift_System_GPS_and_stresses.png
https://commons.wikimedia.org/wiki/File:East_Africa_Rift_System_GPS_and_stresses.png
https://www.geokniga.org/maps/33251

The geology of Rwanda includes four main geological groups:

1. Ante-Rusizian Supergroup (2,100 - 2,600 millions of years ago, Mya)

The Neoarchean to Paleoproterozoic aged deposits that predate the Kibaran Orogeny: gneisses,
migmatites, eclogites, metaquartzites, and amphibolites. These deposits are called the Ante-Rusizian
Supergroup in Figure 3, but I can find no other reference for this geological designation.

2. Rusizian Group (1,800 - 2,100 Mya)

The Paleoproterozoic aged Rusizian Group formed during the Kibaran Orogeny: various muscovite,
garnet, andalusite, and tourmaline schists, quartzites, amphibolites, and gneisses.

3. Burundian Supergroup (986 - 1,420 Mya)

The Mesoproterozoic to Neoproterozoic aged Burundian Supergroup, also considered part of the Kibaran
Orogeny, is divided into a lower, a middle and an upper group.

* The lower group consists of altered chlorite and sericite schists, phylites, quartz phyllites,
quartzite, and graphite shale.

*  The middle group also consists for altered chlorite and sericite schists, phyllites, quartz phyllites,
and quartzite, but has conglomerate quartzite and conglomerate unite at the base.

*  The upper group consists of mudstone with layers of phyllite, quartzite, and chert with a horizon
of quartzite and conglomerate.

Contemporaneous in age with the Burundian Supergroup are a series of granitic intrusions:

* The oldest, 1,400 Mya, are anatectic granite;

* Next youngest, 1,260 - 1,330 Mya, are anatectic granite intrusions that formed from the
recrystallization of metamorphic rock (sinorogenic);

*  The next, 1,249 Mya, are intrusions of alkaline granites; and
* At 966 Mya, intrusions of S-type granites.
4. Quaternary Deposits

Overlying the Precambrian rocks of Rwanda are much more recent Quaternary aged deposits, less than
2.58 Mya. These are divided into two main types:

*  Volcanic deposits: andesites, tholeiitic basalts and alkaline basalts; and

e Various alluvial sediments: pebbles, sands, and clay loams.

There aren’t many good summaries of the geology of Rwanda. For further reading, you can start with the
Wikipedia, the British Geological Survey, and this one in the Polish Journal Przeglad Geologiczny.
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Mineral Resources

Figure 4 — Cassiterite, Tin Ore, from Rwanda

Credit: Ji-Elle, Creative Commons Attribution-Share Alike 3.0 Unported license

The mineral industry in Rwanda includes industrial minerals (construction materials & gemstones),
metallic minerals, and limited fuel minerals. The most recent (2022) production statistics on Rwanda
mineral production from the USGS can be found here.

Industrial Minerals

*  Construction materials produced in Rwanda include cement, clay, lime, pozzolan, crushed stone
(limestone and sandstone), and dimension stone (granite).

*  Gemstones: amethyst, sapphire, and tourmaline are produced by artisanal miners from various
small mines in Ruhango District, Rusizi District, and from various other locations in central
Rwanda.

Metallic Minerals

* Gold is mined in the Gicumbi, Karongi, Nyamagabe, Nyamasheke, and Rusizi Districts; operators
include WeGold and the Gasabo Gold Refinery as well as by artisanal miners.
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*  Niobium (columbium), tantalum, and columbite-tantalite (coltan) are mined from mines in the in
the Rutsiro District; the Nyamasheke District, the Muhanga District, the Gakene District, the
Rubavu District; the Nyaraguru District; the Bugesera District, the Ngororero District; and the
Ruhango District; most of the niobium, tantalum, and coltan are produced by artisanal miners, at

least one industrial producer, East Group Minerals, sources their raw materials almost exclusively
from artisanal miners.

* Tin ore (cassiterite) is produced by Rutongo Mines Ltd. (Trinity Metals) from six mines in the

Rulindo District; various other companies and cooperatives of artisanal miners produce tin from
mines in the Muhanga District, the Nyamasheke District, the Rutsiro District, the Gakene District,
the Rubavu District, the Kayonza District, and the Gatsibo District.

* Tungsten ore (wolframite), is mined at the Nyakabingo Mine in the Rulindo District and the
Kilimbari Mine in Kayonza District plus various companies and cooperatives of artisanal miners
in the Rwamagama District, the Burera District, the Rutsiro District, the Ngororero District, the
Nyaraguru District, the Muhanga District, the Kirehe District, and the Rubavu District.

Fuel minerals

* Natural gas, methane, is produced from deposits in Lake Kivu; the gas is used to power thermal
electricity plants, one operated by Kivuwatt L.td., and the other operated by Kibuye Power Ltd.

* Peat is mined by Peat Energy Co. from a mine at Gishoma in Rusizi District and used to power a
thermal electricity plant.

Figure 5 links to an interactive mineral occurrence map for Rwanda from Mindat.org.
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Figure 5 — Interactive Mineral Occurrence Map of Rwanda
Credit: Mindat.org
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Summary

Figure 6 - Sunset in Rwanda
Credit: Joachim Huber, Creative Commons Attribution-Share Alike 2.0 Generic license

Rwanda was a frustrating country to research for this blog since there was often little information
available on the country’s geology. I wonder, given the country’s colonial past, if much of the basic
geology mapping for Rwanda is still retained by the Belgians, as has been alleged by their neighbours in
the DRC.

However, Rwanda still looks like an interesting place to do geology or even just visit. There seems to be
a lot of potential for further mineral development, The country is already producing some critical
minerals — niobium, tantalum, and tungsten — and there may be others hiding in the jungle. If you have a

tolerance for tropical conditions, this might be the place for you.

Like a lot of other African countries (see this news item above) Rwanda would do well to retain as much
value from there natural resources as they can. That is a challenge but probably the best pathway for
development that would benefit all the people in the country, not just the leadership class. Unfortunately,
the easy path for the leadership class is to simply take their cut of the profits and not concern themselves
with the county as a whole or its future. This is a problem for many countries, even ones with advanced
economies. It will be interesting to see what choices the Rwandans make.

Standard Caveat
J. Robert Oppenheimer on freedom and scientific inquiry

The purpose of my weblog postings is to spark people's curiosity in geology. Don't entirely believe me
until you've done your own research and checked the evidence. If I have sparked your curiosity in the
subject of this posting, follow up with some of the links provided here. If you want to, go out into the
field and examine some rocks on your own with the help of a good field guide. Follow the evidence and
make up your own mind.

In science, the only authority is the evidence.
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