July 13, 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
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¢ Live updates from CNN.
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Marine Traffic in the Strait of Hormuz
Credit: marinetraffic.com

¢ Tehran Declares Hormuz Closed, But Ships Are Still Transiting.

*  Trump says US, Iran agree to continue talks but ceasefire over.
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. It was back-to-back explosions’: Iranians recall 48 hours of terror after US attack on port cities.

¢ Oman Makes Most Unequivocal Statement Yet on Hormuz Transits.

e US and Iran trade strikes after tankers hit in Strait of Hormuz.

Other Geopolitics
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e Flynn: US billions for rare earths ‘missing the mark’.

*  China Launches Nuclear Capable Ballistic Missile into Pacific Ocean.

Research and News
¢ When and how Fe-oxide nanocrystals form: Insights from in situ FE-SEM and implications for
eruption dynamics.

e  BRGM 2025 Activity Report: A Year of Transformation and Growth.

* Is Hg recycling into the Earth’s mantle negligible?

e Mobilization of insoluble Fe(III) and phosphate in sulfate- and carbonate-rich fluids.

*  Quantitative determination of Fe site occupation in olivine using electron channeling X-ray
spectroscopy: A preliminary study of its relation to cooling history.

*  Ooh, shiny: An updated and expanded Type classification scheme for diamonds based on FTIR
spectroscopic data.

¢ Regional variability but global flux balance in the deep sulfur cycle.

¢ Evolution of Sulfur Concentration in the Deep Earth During the Proto-Earth Growth: First-

Principles Study on the Sulfur Partitioning Between Metal and Silicate at High Pressure and
Temperature.

¢ Modern arc-like water content in the source of 3.1-billion-year-old volcanic rocks.

* Mélange melting generates metasomatic precursors for post-collisional potassic magmas.

*  Numerical modeling of rare earth elements in fluorite: A monitor for REE mineralization in
magmatic-hydrothermal systems.

e Subsolidus fluid generation via coupled muscovite dehydroxylation and biotite dehydration:
Experimental constraints for metasomatism in granites.

e A-type silicic rocks in the Australian state of Victoria: a study in diversity and wider implications.

¢ Fluid-driven HTLP metamorphism at Aberfoyle, NSW: geological and geochemical insights.

Planetary Geology

* The Magnetic Mineralogy of Carbonaceous Chondrites: A Microscopy and Machine [.earning
Study of Meteorite WIS 91600.

¢ Chondrite parent bodies as escaped satellites of proto-planetary embryos.

Plate Tectonics
* Hydrothermal vent system: When a deep-sea robot ventured down into the Atlantic's Doldrums, it
found something massive no one expected — leaving scientists stunned.
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Origin, Recurrent Reactivations, and Tectonic Role of Transverse Zones in Thrust-and-Fold
Belts: The Central Southern Alps (Italy).

Estimating Off-Fault Deformation Using Convolutional Neural Networks Trained on
Experimental Strike-Slip Faults.

Sequential serpentinization reactions revealed by boron isotope systematics of the Lost City vent
fluids.

Active Hydrothermal Hydrogen Emissions in Continental Collision Settings: Insights From the
Southeastern Tibetan Plateau.

Petrological evidence for Neoproterozoic subduction in the Kabul Block, Afghanistan.

Emplacement of Hybrid Continental-Oceanic Arc Terranes Without Collision: The Devonian
Calliope Arc (New England Orogen, Australia).

Porosity and Permeability of Very Young Oceanic Crust: Implications for Hydrothermal
Circulation at Mid-Ocean Ridges.

Flexural and Membrane Stresses in Doubly Curved Subducting Slabs.

Paleontology

A 125-million-year-old dinosaur unearthed in China was preserved so perfectly that individual
skin cells are still visible, and it was covered in hollow, porcupine-like spikes never documented

on any dinosaur before.

New Styxosaurus exhibit unveiled at southern Manitoba museum.

Earliest evidence of behavioural handedness in the Ediacaran motile bilaterian Spriggina
floundersi; Phys.org summary here.

Classical Hypotheses and New Tools in Dinosaur Ichnology: A Review of Footprints with
Geometric Morphometrics, Machine I.earning and Biomechanics.

The anatomy of two troodontid teeth from the Upper Cretaceous of Jiayin, Heilongjiang
Province, China.

Ontogeny of the ptychopariid trilobite Kaotaia globosa from the Cambrian Kaili Biota of eastern

Guizhou, China.

Ground squirrel coprolites preserve complex archives of ancient environmental DNA over

700,000 years; summary in The Conversation here.

A new mamenchisaurid sauropod from the L.ower Phu Kradung Formation, Upper Jurassic of
northeastern Thailand.

The whitefly puparia from Cretaceous amber reveal early subfamily diversification.
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Evidence of male anatomy in a mid-Cretaceous Burmese miniaturised amber gecko.

Rib microstructure in thunniform ichthyosaurs and toothed whales.

Ore Deposit and Petroleum Geology

Reservoir geology: Diagenetic controls on porosity evolution and pore type organisation in
microporous carbonate rocks: Evidence for mesogenetic porosity formation.

SIMS discovers invisible gold in pyrite from the high-grade seafloor hydrothermal deposits in the
Higashi-Aogashima knoll caldera, Izu-Ogasawara arc, Japan; Science Alert summary here.

Mining and Energy

China Bans Helium Exports As Qatar Outage Deepens Global Supply Squeeze.

Congo tax agency seals Glencore mine offices in payment dispute.

The United States produced more crude oil than any other country in 2025.

US natgas prices fall to 6-week low on Freeport LNG maintenance, big storage build.

How an Accidental Discovery in a Texas Lab Could Reshape Battery Manufacturing.

Germany Plans $1.7 Billion Strategic Natural Gas Reserve.

Why the AI Boom Is About to Break the U.S. Power Grid.

Qatari LNG Tanker Hit By Iranian Missile In Hormuz Chokepoint.

Russia’s Oil Windfall Vanishes as Urals Crashes to $42 a Barrel.

Environmental Geology and Hydrogeology

Borehole Waters From Hole U1601C (Atlantis Massif) Provide Constraints for a Deep-Sourced
Formation Water That (Could) Feed the Lost City Hydrothermal Field.

Hydroclimate controls Congo peatland net oxygen release over the past 10,600 years.

British Columbia: Local orchardists propose drilling into Okanagan aquifer to alleviate drought.

Triple Oxygen and Hydrogen Isotopes of Soil Water Across Climates, Seasons, and Depths.

Glaciers and Climate Change

Lots of recent papers on glaciers in The Cryosphere from the EGU.

Middle Pleistocene (>350 ka) glaciation in the Carpathians unveiled by quartz microtextures from
cave sediments (Low Tatra Mountains, Slovakia).

US Cities Projected To Become Deserts In 50 Years.
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Volcanoes, Earthquakes and Geohazards

Seismic Monitor

Events updated at: 2026.07-13T1424:402 | 0

DISCOVERY

Seismic Monitor Active Volcano Map

Volcanoes
*  Smithsonian / USGS Weekly Volcanic Activity Report.

*  United States Geological Survey (USGS) Volcano Observatories:

o Yellowstone Caldera Chronicles: What’s that smell? Tracking Yellowstone’s hydrocarbon
history.

o Cascades Volcano Observatory Weekly Update.

o Volcano Watch — A deep dive into Hawaii's deep earthquakes.

*  Sulfur dioxide emissions rise again at Taal Volcano — Phivolcs.
* Revealing hidden order in Pacific Ocean volcanism.
*  Oceanic intraplate volcanism.

*  Source Scaling of Shallow Volcano-Tectonic Earthquakes at Piton de la Fournaise Volcano (La
Réunion, France) Estimated From Codas of Seismograms.

e Characterization of the Shiretokoiozan volcano hydrothermal system in Hokkaido, North Japan:
Possible source and mechanism of molten sulfur eruptions.

*  Video: 2026 Venezuela Earthquake Disaster - Engineering Perspectives.

¢ A semi-automated framework for global detection of previously undocumented submarine
calderas; Science Alert summary here.
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Earthquakes
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NASA Image of the Day, July 10: Where Venezuela’s Earthquakes Shifted the Ground, public domain

* A hierarchical framework governs depth-dependence and scaling laws for slow earthquakes.

*  Geodetic Constraints on Fault Kinematics and Dynamics of 2021 Maduo Earthquake:
Implications for Fault Friction.

Geohazards
e Saskatchewan Tornadoes.

*  More than 50 Manitoba municipalities have declared local states of emergency due to flooding,
storms.

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.

¢ From Western Australia: Carbonatite, lamprophyre and host rocks in the northern Aileron
Province.
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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.

November 3 & 4, 2026, Paris, France, H-Nat, Natural Hydrogen Worldwide Summit.

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 [.ectures (DGALS).
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Geology of Samoa

Introduction

Samoa
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Figure 1 — Samoa
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The Independent State of Samoa (formerly called Western Samoa to differentiate it from nearby
American Samoa) is a country of 207,501 people on a group of islands in Oceania, in the South Pacific.
The country has a total area of 2,831 square kilometres and consists of two main inhabited islands,
Savai'i and Upolu together with two smaller inhabited islands Manono and Apolima. There are also
several uninhabited islands including the Aleipata Islands. Nearby countries include: American Samoa,
64 km to the east; Tonga, 889 km to the southwest; and Fiji, 1,152 km to the southwest.

Samoa is a relatively poor country with a per capita GDP (PPP) of $5,962 and a high Human
Development Index of 0.708. A developing country, two thirds of the labour force works in agriculture.
The rest of the economy consists of services, especially to the tourist sector, and industry. Many
Samoans rely on remittances from family members working overseas. In 2024, the top exports of Samoa
were insulated wire, refined petroleum, telephones, coconut oil, and integrated circuits. The top
destinations were Singapore, New Zealand, Indonesia, Australia, and the United States. In 2024, the top
imports of Samoa were refined petroleum, coated flat-rolled iron, poultry meat, and cars. The top origins
were New Zealand, China, Singapore, South Korea, and Australia.

For more details on the country, check out the Wikipedia and Grokipedia articles on the country.
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Figure 2 — Tectonic Stetting of Samoa
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Tectonically, Samoa sits on the Pacific Plate near a convergent boundary with the Australian Plate (also
called the Tndo-Australian Plate), At this boundary, the Pacific Plate subducts under the Australian Plate
forming the Tonga and Kermadec trenches (sometimes combined into the Kermadec-Tonga Trench). To
the west of Samoa, the Pacific and Australian plates meet at a transform boundary, forming the Paleo-
Vitiaz Trench.
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The geology of Samoa consists of three main features:

1. Volcanic rocks;
2. Alluvium from erosion of the volcanic rocks; and
3. Coral reef deposits immediately offshore.

Petrologically, the volcanic rocks of Samoa are fairly similar to one another, being mostly olivine-rich
basalts; however other volcanic rock types occur. The oldest rocks in Samoa, are the Pliocene to
Pleistocene aged Fagaloa Volcanics, 2.15 +/- 0.35 million years ago (Mya), consisting of a a sequence of
basaltic lava flows that are found on the northeast potion of Upolu.

Next younger are the Pleistocene aged Salani Volcanics deposited during time coinciding with the
Hlinoian Glaciation and Sangamonian Interglacial in the North America. The Salani Volcanics are also
mostly basalts but also include some andesite and rhyolite.

Also deposited during the time coinciding with the Sangamonian Interglacial were the Vini Tuffs, found
on some offshore islands. As suggested by their name, the Vini Tuffs are made up of tuff, a pyroclastic
rock.

The Mulifanua Volcanics were deposited during the time coinciding with the Wisconsin Glaciation, the
rocks have been aged at 0.022 to 0.030 Mya, although some dispute this dating. The Mulifanua
Volcanics are similar to the Salani Volcanics and are mostly basalt.

Following beginning of the Holocene Epoch, the Lefaga Volcanics and the Puapua Volcanics were
deposited. These were also predominately basalts. The most recent volcanic deposits are the Aopo
Volcanics, which are also basalts deposited during historic times.

Overlying the volcanic deposits, and helping to differentiate the various formations, are alluvial deposits
formed by erosion. Finally, offshore, you will find coral reefs made up of carbonate rock.

The small size of Samoa leads to no exploitable mineral resources, the USGS has no Minerals Yearbook
on the country. The Mindat.org site on Samoa records no mineral occurrences.

Paleontology

For volcanic islands, there have been a surprising number of fossils uncovered. Almost all of these are
Holocene aged bones of marine animals and birds that were hunted (sometimes to extinction) by the
earliest inhabitants of the islands. Here are a couple of references if this kind of archaeology interests
you:

* J. T. Clark, S. Quintus, M. Weisler, E. St Pierre, L. Nothdurft, Y. Feng, 2016, Refining the
chronology for west polynesian colonization: New data from the Samoan archipelago, Journal of
Archaeological Science: Reports, Volume 6, 2016, Pages 266-274, ISSN 2352-409X,
https://doi.org/10.1016/j.jasrep.2016.02.011
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*  Weisler, M. L., Lambrides, A. B., Quintus, S., Clark, J. and Worthy, T.,2016, Colonisation and
Late Period Faunal Assemblages from Ofu Island, American Samoa, Journal of Pacific
Archaeology, 7(2), pp. 1-19. https://doi.org/10.70460/jpa.v7i2.200

Summary
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Figure 4 — Beach on Upolu Island

Credit: Stephen Glauser, Creative Commons
Attribution-Share Alike 2.0 Generic license

For a geoscientist, the main attraction of Samoa, besides its beautiful beaches, would be an opportunity to
study the volcanic rocks on the islands. Currently, there are no mineral based industries on the islands to
speak of, so further exploration could reveal something worth developing. Although, a lot would depend
on whether of not the locals wanted such industry. Perhaps they are satisfied with their island paradise as
itis.

One controversial area that the Samoans could benefit from would be offshore exploitation of subsea
mining for minerals such as cobalt, nickel, manganese, and rare earth elements, if they can accept the
inevitable environmental damage. Already, there are plans for subsea mining exploration in nearby
American Samoa, so it is only a matter of time before someone takes a look at Samoa’s territorial seabed.
There is a lot of local resistance to this kind of development, so it may not happen. However, the ocean is
a big place and pirate operators may just take what they want. This past week, the subject of deep sea
mining has come up in American Samoa’s press. So the debate continues.
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Overall, Samoa looks like it has a great future with tourism and industries that use the local, currently
cheap, labour pool, for industries such as such as electronics assembly. They may want to be careful with
endorsing deep sea mining, since the environmental damage could simply be unacceptable. We can only
wish them the best, trade offs between development and environmental quality are always difficult.

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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