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Gute Quellen, schlechte Quellen
Laut einer Meldung auf der Webseite des Tagesspiegel vom 15.08.2021 liegt die SPD derzeit 
mit 19 Prozent Zustimmung gleichauf mit den Grünen. So hoch stand die älteste deutsche 
Partei zuletzt vor rund drei Jahren in der Wählergunst (Quellenangabe).

Quelle 1:
DPA. 2021. SPD überholt die Grünen – Ampel-Koalition hätte Mehrheit, online unter: 
https://www.tagesspiegel.de/politik/in-umfrage-auf-20-prozent-spd-ueberholt-die-gruenen-ampel-koalition-haette-
mehrheit/27518882.html (Abgerufen am: 16.08.2021).

Quelle 2:
Forschungsgruppe Wahlen. 2021. Politbarometer August I 2021 vom 13.08.2021, online unter: 
https://www.forschungsgruppe.de/Umfragen/Politbarometer/Archiv/Politbarometer_2021/August_I_2021/ 
(Abgerufen am: 16.08.2021).

 Welche Quelle verwenden Sie?
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Gute Quellen, schlechte Quellen
In einer klinischen Studie wiesen Bae et al. (2020) nach, dass weder Baumwoll- noch 
medizinische Masken vor einer Covid-Infektion schützen.

Quelle 1:
Bae, Seongman, Min-Chul Kim und Ji Yeun Kim et al. (2020). Effectiveness of Surgical and Cotton Masks in Blocking
SARS-CoV-2: A Controlled Comparison in 4 Patients. Annals of Internal Medicine 173(1), W22–W23. doi: 10.7326/M20-
1342.

Quelle 2: Notice of Retraction
Bae, Seongman, Min-Chul Kim und Ji Yeun Kim et al. (2020). Notice of Retraction: Effectiveness of Surgical and Cotton 
Masks in Blocking SARS-CoV-2. Annals of Internal Medicine 173(79). [Epub ahead of print 2 June 2020]. 
doi:10.7326/L20-0745.

 Aktualität der Quellen prüfen.
 Prüfen, ob neuere Befunde vorliegen oder die Quelle zurückgezogen bzw. korrigiert wurde.
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Gute Quellen, schlechte Quellen
„The United States has an individualist culture, derived from Europe, where most people 
seek to achieve personal goals. Racial minorities, however, all come from non-Western 
cultures where most people seek to adjust to outside conditions rather than seeking change. 
Another difference is that Westerners are moralistic about social order, demanding that 
behavior respect universal principles, while in the non-West norms are less rigid and depend 
mostly on the expectations of others. These differences best explain why minorities—
especially blacks and Hispanics—typically respond only weakly to chances to get ahead 
through education and work, and also why crime and other social problems run high in low-
income areas.” (Mead 2020: 1)

Quelle 1:
Mead, Lawrence M. (2020). Poverty and Culture. Society, nicht paginiertes PDF. doi: 10.1007/s12115-020-00496-1.

Quelle 2: Zur Einordnung von Meads Position im Fach
Black, Timothy und Corey Dolgon. (2021). Zombie Sociology: Why Our Discipline Is so Susceptible to the Undead. 
Critical Sociology 47(3) : 507–514. doi: 10.1177/0896920520961808.
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„According to all sources — What sources?“
Wann ist eine Quelle zitierfähig?
- Verfügbar
- Originalquelle
- Autor:in

- Expertise (Vorarbeiten, institutionelle Zugehörigkeit …)?
- Implizite Interessen und Interessenkonflikte (z.B. Auftragsforschung, Patente)?

- Publikation (Fachpublikation, populärwissenschaftliches Werk, graue Literatur …)
- Objektiv ([Fach-]Sprache, Forschungsstand, Quellenauswahl …)?
- Methodischer Ansatz?
- Nachvollziehbar (Argumentation, Beweisführung, Belege, Daten …)?
- Schlussfolgerungen?

- Publikationsformat (z.B. auch Preprint vs. veröffentlichter Artikel)
- Verlag?
- Zeitschrift?

Was macht der Hirsch im Orchideenfeld?, 23. August 2021



7

„Come, give us a taste of your quality.“
Qualitätssicherung im Publikationsprozess

• Verlagsseitige Prüfung von Manuskripten (Herausgeber, wiss. Beirat, Fachlektorate usw.)
• Peer-Review (traditionell)  kurz nach Primo

• Single-blind
• Double-blind

 Probleme
• Peer-Review (moderne Ansätze)

• Preprint oder Preregistration
• Open Peer-Review

• Nach der Veröffentlichung
• Leserbriefe, -kommentare
• Besprechungen, Rezensionen  kurz nach Primo
• Wissenschaftsblogs, Social Media

Was macht der Hirsch im Orchideenfeld?, 23. August 2021
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„Come, give us a taste of your quality.“
Qualitätssicherung durch Identitätsmanagement

• Sicherstellung der Identität von Autor:innen
• Hintergrund der Autor:innen wird transparent
• Sichtbarkeit des Forschungsprofils

Eine zentrale Plattform ist

ORCID (Open Researcher and Contributor ID)  www.orcid.org

Grundlegende statistische Daten zu Autor:innen können u.a. im Web of Science recherchiert werden

 https://www.webofscience.com/wos/author/search

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

http://www.orcid.org/
https://www.webofscience.com/wos/author/search
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Zentrale Kennzahlen
Impact Faktor (JIF)

• Gibt Aufschluss über den Stellenwert einer Zeitschrift innerhalb einer bestimmten Disziplin
• Berechnung rückwirkend für das abgeschlossene Kalenderjahr auf Basis der in den beiden 

zurückliegenden Publikationsjahren (PJ) in einem Journal publizierten zitierfähigen Beiträge.

Zahl der Zitate im Bezugsjahr auf die Artikel der vergangenen zwei Jahre
Zahl der Artikel in den vergangenen zwei Jahren

JIF2020= 
∑𝑖𝑖=0
𝑛𝑛 𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍 (𝑃𝑃𝑃𝑃−𝑍𝑍)

∑𝑖𝑖=0
𝑛𝑛 𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍 𝐴𝐴𝑍𝑍𝑍𝑍𝑍𝑍𝐴𝐴𝑍𝑍𝐴𝐴 (𝑃𝑃𝑃𝑃−𝑍𝑍) , PJ=2019, n=2

• Aussagekraft: Wie häufig wird ein in dieser Zeitschrift erschienener Artikel in anderen Artikeln pro 
Jahr zitiert: JIF=1  ein Artikel aus dieser Zeitschrift wird im Schnitt einmal jährlich

• Varianten: 5-Jahres JIF, um Selbstzitate bereinigter JIF

 https://jcr.clarivate.com/jcr/home (Recherchebsp.: Annals of Internal Medicine, Society)

Was macht der Hirsch im Orchideenfeld?, 23. August 2021
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Zentrale Kennzahlen
Hirsch-Index, h-Index

• Gibt Aufschluss über die Wahrnehmung Forschender innerhalb einer bestimmten Disziplin
• „I propose the index h, defined as the number of papers with citation number ≥h, as a useful index to 

characterize the scientific output of a researcher.” (Hirsch 2005: 16569)

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

Bildquelle: Wikipedia, https://de.wikipedia.org/wiki/H-Index, Autor: Jü, CC BY-SA 4.0 
<https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons

Eine Wissenschaftlerin hat elf Artikel veröffentlicht, von denen drei jeweils elfmal, fünf dreimal und drei keinmal zitiert wurden. 
Ihr h-Index liegt damit bei drei. Wird einer der bisher dreimal zitierten Artikel ein weiteres Mal zitiert, so erhöht sich der h-Index 
auf vier. Würde sich der h-Index ebenfalls verändern, wenn einer der unzitierten Artikel EINE Zitation erhält? Wie hoch kann 
ihr h-Index maximal werden, wenn keine weiteren Artikel hinzukommen?
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DIY – VPN Einschalten!

Recherchebeispiel 1
Tool: Web of Science 

https://www.webofscience.com/wos/woscc/basic-search
Beitrag: „Addiction rare in patients treated with narcotics“

Autoren? h-Indices?
Welche Zeitschrift? Impact-Faktor?

Jahr?
Wie oft zitiert?

Publikationsart?

Recherchebeispiel 2
Tools: Web of Science und Journal Citation Reports 

https://www.webofscience.com/wos/woscc/basic-search
https://jcr.clarivate.com/jcr/home

Beitrag: „The conceptual penis as a social construct“
Autoren? h-Indices?

Welche Zeitschrift? Impact-Faktor?
Welchem Quartil war die Zeitschrift 2020 zugeordnet?

Zitierfähig?

Recherchebeispiel 3
Tool: Web of Science

https://www.webofscience.com/wos/author/search
Autorin: Emmanuelle Charpentier

Institutionelle Zugehörigkeit?
h-Index?

Meistzitierte Publikation?
In welcher Zeitschrift? Impact-Faktor

Impact Faktor der Zeitschrift

Recherchebeispiel 4
Tools: Web of Science und Journal Citation Reports 

https://www.webofscience.com/wos/woscc/basic-search
https://jcr.clarivate.com/jcr/home

Kategorie: Virology
Meist zitierter Artikel 2020?

Welche Zeitschrift? Impact-Faktor?
Welchem Quartil war die Zeitschrift 2020 zugeordnet?
Zeitschrift mit dem höchsten JIF in dieser Kategorie?

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

https://www.webofscience.com/wos/woscc/basic-search
https://www.webofscience.com/wos/woscc/basic-search
https://jcr.clarivate.com/jcr/home
https://www.webofscience.com/wos/author/search
https://www.webofscience.com/wos/woscc/basic-search
https://jcr.clarivate.com/jcr/home
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WAS SONST NOCH NÜTZLICH IST …

Was macht der Hirsch im Orchideenfeld?, 23. August 2021
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Crossref / Crossmark

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

Anbieter: https://www.crossref.org/services/crossmark/

https://www.crossref.org/services/crossmark/
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Crossref / Crossmark

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

Anbieter: https://www.crossref.org/services/crossmark/

https://www.crossref.org/services/crossmark/
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Retraction Watch

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

https://retractionwatch.com/ | http://retractiondatabase.org/RetractionSearch.aspx?

• Wissenschaftsblog mit Schwerpunkt auf zurückgezogene Artikel
• Verschiedene Formen wissenschaftlichen Fehlverhaltens

• Datenbank mit guten Recherchemöglichkeiten

https://retractionwatch.com/
http://retractiondatabase.org/RetractionSearch.aspx?
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DIY

Recherchebeispiel 1

Wilson, Helen. (2018). Human 
reactions to rape culture and queer
performativity at urban dog parks in 
Portland, Oregon. Gender, Place & 

Culture. Online first, paginiertes pdf. 
doi: 

10.1080/0966369X.2018.1475346. 

Recherchebeispiel 2

Bility, Moses T., Yash Agarwal, Sara Ho 
et al. (2020). Can traditional Chinese 

Medicine provide insights into
controlling the COVID-19 pandemic. 

Science of the Total Environment. 
Online first, nicht-paginiertes pdf. doi: 

10.1016/j.scitotenv.2020.142830.

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

• Finden Sie soviel als möglich über Autor:innen, die Zeitschrift und den Artikel heraus.
• Können Sie die Quellen verwenden?
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Wo bekomme ich Hilfe?
Die Universitätsbibliothek bietet u.a. Schulungen zur

• Literaturrecherche

• Verwendung von Literaturverwaltungsprogrammen

• Zitierpraxis und dem Umgang mit Quellen

Individuelle Beratung rund ums Zitieren erhalten Sie in unserer Zitiersprechstunde

Das komplette Angebot der UB finden Sie hier:

https://www.fu-berlin.de/sites/ub/ueber-uns/termine/index.html

Die nächsten Termine können Sie hier einsehen:

https://www.fu-berlin.de/sites/ub/ueber-uns/termine/index.html

Weitere Unterstützung erhalten Sie auch durch ihre jeweilige Fachbibliothek!

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

https://www.fu-berlin.de/sites/ub/ueber-uns/termine/index.html
https://www.fu-berlin.de/sites/ub/ueber-uns/termine/index.html
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DANKE FÜR IHR INTERESSE
UND VIEL ERFOLG FÜR IHRE SCHREIBPROJEKTE!

Was macht der Hirsch im Orchideenfeld?, 23. August 2021



20

Nützliche Webseiten
• www.orcid.org

• https://retractionwatch.com/

• http://retractiondatabase.org/

• https://www.semanticscholar.org

• https://www.webofscience.com/wos/

• Preprint-Server (Beispiele)
• arXiv
• medRxiv
• bioRxiv
• apsapreprints

Was macht der Hirsch im Orchideenfeld?, 23. August 2021

http://www.orcid.org/
https://retractionwatch.com/
http://retractiondatabase.org/
https://www.semanticscholar.org/
https://www.webofscience.com/wos/
https://arxiv.org/
https://www.medrxiv.org/
https://www.medrxiv.org/
https://preprints.apsanet.org/engage/apsa/public-dashboard
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Can Traditional Chinese Medicine provide insights into controlling the
COVID-19 pandemic: Serpentinization-induced lithospheric
long-wavelength magnetic anomalies in Proterozoic bedrocks in a
weakened geomagnetic field mediate the aberrant transformation of
biogenic molecules in COVID-19 via magnetic catalysis

Moses Turkle Bility a,⁎, Yash Agarwal a, Sara Ho a, Isabella Castronova a, Cole Beatty a, Shivkumar Biradar a,
Vanshika Narala a, Nivitha Periyapatna a, Yue Chen a, Jean Nachega a,b


a Department of Infectious Diseases and Microbiology, Graduate School of Public Health, University of Pittsburgh, Public Health, 130 DeSoto Street, Pittsburgh, PA 15261, United States of America
b Department of Epidemiology, Graduate School of Public Health, University of Pittsburgh, Public Health, 130 DeSoto Street, Pittsburgh, PA 15261, United States of America

H I G H L I G H T S G R A P H I C A L A B S T R A C T

• Lethal COVID-19-like disease with
SARS-CoV-2-like infection in a rat col-
ony.


• Severe COVID-19 outbreaks are coupled
to serpentinization-associated water
dynamics.


• Severe COVID-19 outbreaks are coupled
with magnetic anomalies in Proterozoic
cratons.


• The COVID-19 pandemic is coupled to
dynamics in the geosphere viamagnetic
catalysis.


• Nephrite-Jade amulets, a calcium-
ferromagnesian silicate, may prevent
COVID-19.

⁎ Corresponding author.
E-mail address: mtbility@pitt.edu (M.T. Bility).


https://doi.org/10.1016/j.scitotenv.2020.142830
0048-9697/© 2020 Elsevier B.V. All rights reserved.
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Keywords:
Geomagnetic field
Lithospheric magnetic field
SARS-CoV-2
COVID-19
Emerging epidemics/pandemics

Thoracic organs, namely, the lungs and kidneys in severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2)-associated coronavirus disease 2019 (COVID-19), exhibit silicate/glass-like (hyaline) and iron oxides-like de-
posits, which are like serpentinization-induced minerals. The discovery of the chiral-induced spin selectivity ef-
fect suggests that a resonant external magnetic field could alter the spin state of electrons in biogenic molecules
and result in themagnetic catalysis of aberrantmolecules and disease.We propose here that carbon dioxide-rich
water-peridotite (a ferromagnesian silicate) interactions generate abnormal lithospheric long-wavelength mag-
netic anomalies (LWMAs) via serpentinization, during conditionswith increased terrestrial water storage and at-
mospheric carbon dioxide, and a weakened geomagnetic field. Furthermore, we provide evidence supporting a
hypothesis,which posits, COVID-19 is a pathologicmanifestation of resonant LWMAs-inducedmagnetic catalysis
of iron oxides-silicate-like minerals from biogenic molecules and the coronavirus from endogenous viral ele-
ments, with the virus particles capable of replication and transmission to other hosts. We propose that those
LWMAs are associated with the production of iron oxides-silicate rock minerals in tectonic plates with Protero-
zoic cratons. Thus, severe COVID-19 outbreaks are/will predominately occur in Eurasia and the Americas and are
governed by the spatiotemporal dynamics of terrestrial water storage and the semiannual oscillation of the

wal, S. Ho, et al., Can Traditional Chinese Medicine provide insights into controlling the COVID-19
Environment, https://doi.org/10.1016/j.scitotenv.2020.142830



https://doi.org/10.1016/j.scitotenv.2020.142830

mailto:mtbility@pitt.edu

https://doi.org/10.1016/j.scitotenv.2020.142830

http://www.sciencedirect.com/science/journal/

www.elsevier.com/locate/scitotenv

https://doi.org/10.1016/j.scitotenv.2020.142830





M.T. Bility, Y. Agarwal, S. Ho et al. Science of the Total Environment xxx (xxxx) xxx

weakening geomagnetic magnetic field. We propose that the ferromagnetic-like iron stores in humans are the
unifying determinant for COVID-19-induced morbidity and mortality. Furthermore, we propose that Nephrite-
Jade amulets (a calcium-ferromagnesian silicate) developed by Neolithic Chinese Medicine to prevent thoracic
organ disease, may prevent COVID-19.


© 2020 Elsevier B.V. All rights reserved.

1. Introduction


Recent evidence demonstrated that megafauna (including
Hominidae) die-offs in North America and Eurasia were associated
with geomagnetic field intensity minima (Channell and Vigliotti,
2019). The Neolithic population collapse (~5500 before present (BP)
years), which occurred over approximately 500 years in the mid-
Holocene (~7000 to 5000 BP), was temporally coupled to the last geo-
magnetic field intensity minimum (Shennan et al., 2013; Batt et al.,
2017; Nilsson et al., 2014; Riris and Arroyo-Kalin, 2019; Warden et al.,
2017; Li et al., 2014). M.H. Walczak et al. 2017 demonstrated that the
geomagnetic field secular variation in the Holocene is governed by the
variable strength of the North American and Eurasian geomagnetic
flux lobes at the core-mantle boundary region (Walczak et al., 2017),
which in turn aremodulated byhydromagnetic dynamics and perturba-
tions in the South Atlantic Anomaly (Finlay et al., 2016a). Perturbations
in the geodynamo are coupled to mantle dynamics, which modulates
changes in lithospheric mantle rock-water interactions and atmo-
spheric carbon dioxide levels (Foley and Driscoll, 2016; Olson, 2016;
Van Der Meer et al., 2014). The geologic and geophysical conditions of
themid-Holocene are similar to the current conditions of the Holocene,
namely, increased atmospheric carbon dioxide levels (Indermuhle et al.,
1999; Eric, 1999), polar ice melt-induced increased sea levels (Marcott
et al., 2013; Park et al., 2018; Golledge et al., 2019) and terrestrial
water storage (Reager et al., 2016) and increased serpentinization
(weathering) of peridotites in the lithospheric mantle (Miriyala et al.,
2017; Gislason et al., 2009) in a weakened geomagnetic field (Nilsson
et al., 2014). This increased serpentinization of peridotites (a ferromag-
nesian silicate) sequesters excess atmospheric carbon dioxide into lith-
ospheric rockminerals, generates lithospheric iron oxides-silicate rocks
and associated magnetic anomalies (Ortiz et al., 2018; Beinlich et al.,
2018), and restores the carbonate-silicate geochemical cycle homeosta-
sis (Lamadrid et al., 2017; Nemani et al., 2002). In aweakening geomag-
netic field, the interplanetary magnetic field (heliospheric magnetic
field) increasingly influences the spin state of serpentinization-derived
ferromagnetic-like (ferrimagnetic) iron oxides-silicate rocks deposited
in the lithosphere (Thébault et al., 2010).


Many Neolithic-derived Indigenous Knowledge posits that severe
geophysical-geologic perturbations and associated rock minerals play
a significant role in human health (Dashtdar et al., 2016; Hewlett and
Amola, 2003a; Hewlett and Amola, 2003b; Darvill, 2016; Franks,
2016). Indeed, Neolithic-Traditional Chinese Medicine in the Hemudu
and Majiabang-Neolithic Chinese cultures (~7500 to 5300 BP)
(Dematte, 2006; Wilson, 1996; He et al., 2018) in the Yangtze River
basin, on the Yangtze craton (a Proterozoic craton) in Eastern Eurasia,
developed the use of the calcium-ferromagnesian silicate-Nephrite (a
metasomatic derivative of serpentinization-induced rock minerals
(Harlow and Sorensen, 2005), commonly referred to as jade) as a dis-
ease prevention device (amulet) in the mid-Holocene during the Neo-
lithic population collapse (Li et al., 2014; Dematte, 2006; Huang,
1992). Similar Nephrite-Jade-based Neolithic cultures were developed
across Western Eurasia (Europe) during the Neolithic population col-
lapse (Gibaja-Bao, 2018; Terradas, 2017; Odriozola et al., 2017;
Gauthier and Petrequin, 2017; Odriozola, 2015; D'Amico et al., 2004;
Damico et al., 1995; Kostov et al., 2012). It is posited that Jade (including
Nephrite) amulets protect the wearer against unseen nefarious forces
that cause disease in thoracic organs (Dematte, 2006; Wilson, 1996;
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Huang, 1992). Indeed, the romantic language word, piedra de ijada
(from which the English word Jade is derived) translates to the stone
that prevents disease in organs in the side/flank of the body (thoracic
organs). Additionally, the English word Nephrite is derived from the
Greek word lapis nephriticus, which translates to the stone that cures
kidney disease.


In late 2019, a severe acute respiratory disease with multiple tho-
racic organ pathology and infection with the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), termed Coronavirus disease
2019 (COVID-19), was first recorded in humans (Mizumoto et al.,
2020) in the Yangtze River basin (Wuhan, China) on the Yangtze craton
(Tang et al., 2013a). The resulting SARS-CoV-2-associated COVID-19
pandemic disproportionally affects males (Hong et al., 2020; Yang
et al., 2020; Siordia Jr., 2020), much like the Neolithic population col-
lapse (Karmin et al., 2015). The lungs and kidneys in COVID-19 exhibit
a silicate/glass-like (hyaline) pathology, with iron oxides-like deposits
(Siordia Jr., 2020; Tian et al., 2020a; Su et al., 2020; Guan et al., 2020;
Lei et al., 2019; Tian et al., 2020b; Fox et al., 2020), which are like
serpentinization-induced rock minerals. However, the impact of the
current geological-geochemical perturbations and the weakening geo-
magnetic field intensity on the COVID-19 pandemic has not been
explored.


Humans and constituent chiral biomolecules are forms of condensed
matter (van der Gucht, 2018; Marx, 2020a); however current theories
and frameworks in the biological sciences are predominately governed
by classical electrostatics (the electron's charge is the sole determinant
of biochemical reactions) (Honig and Nicholls, 1995); therefore, pertur-
bations in the spin state of electrons in chiral biomolecules are assumed
to be unimportant, and relevant concepts in condensed matter physics
are ignored. The discovery of the chiral-induced spin selectivity effect
in chiral biomolecules suggests that an external magnetic field could
alter the spin state of electrons in chiral biomolecules and result in the
magnetic catalysis of aberrant molecules and pathology in humans
and other animals; however, the role of magnetic catalysis in a pan-
demic has not been explored (Ghosh et al., 2020; Naaman et al.,
2019a; Naaman, 2019). Indeed, Naaman et al. recently demonstrated
that chiral biomolecules-ferromagnetic interfaces mediate spin
polarization-induced enantioselective crystallization of biomolecules
(Naaman, 2019; Naaman et al., 2019b). These developments highlight
the need for an interdisciplinary analysis of the “unseen nefarious
force-induced disease” hypothesis, posited byNeolithic-Traditional Chi-
neseMedicine (Dashtdar et al., 2016; Dematte, 2006;Wilson, 1996) and
other Indigenous Knowledge (Hewlett and Amola, 2003a), which takes
into consideration the chiral-induced spin selectivity effect and mag-
netic catalysis (Buchachenko and Berdinsky, 2004; Buchachenko and
Berdinsky, 1998; Buchachenko and Berdinsky, 1996; Minaev and
Agren, 1995; Buchachenko and Berdinsky, 2002; Lassmann et al.,
1991; Khavryuchenko et al., 2010; Buchachenko, 2013; Filev and
Rashkov, 2010; Khavryuchenko et al., 2015; Gusynin et al., 1994).


The dominant paradigm for describing virus-associated pandemics,
including the SARS-CoV-2-associated COVID-19 pandemic, is the germ
theory (a classical theory) (Casanova and Abel, 2013). The germ theory
and its derivatives posit that transmissible, replication-competent, ex-
ogenous viruses (i.e., SARS-CoV-2) either directly or indirectly (via in-
flammation) mediate disease in virus-associated epidemics and
pandemics (Casanova and Abel, 2013). The germ theorywas introduced
in the late 19th century and subsequently displaced most Indigenous
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knowledge systems (Hewlett and Amola, 2003b; Darvill, 2016; Franks,
2016). Although the germ theory is the current dominant paradigm
and exhibits an explanatory and predictive capacity for many features
of the phenomenology of virus-associated epidemics and pandemics,
many significant features are unaccounted for in this theory. Many re-
spiratory virus-associated outbreaks (i.e., influenza outbreaks) exhibit
a spatiotemporal dynamic that is couple to seasonal dynamics and asso-
ciated geographic restrictions, despite increased intra-regional and
global travel in the 21st century (Paul, 2012; Fisman, 2007; Altizer
et al., 2006; Dowell and Ho, 2004; Hirve et al., 2016). Additionally, the
COVID-19 pandemic mimics a vibrating drumhead-like oscillation
across the globe, in contrast to the predicted near-simultaneous severe
global outbreaks posited by the germ theory (Chinazzi et al., 2020;
Gilbert et al., 2020). Importantly, the phenomenology of the SARS-
CoV-2-associated COVID-19 pandemic has contradicted the germ
theory-derived prediction that the severity of the outbreaks (based on
deaths per million people) would be relatively higher in regions with
relatively weak public health systems (i.e., Africa), as compared to re-
gions with relatively strong health systems (i.e., North America and
Western Eurasia) (Gilbert et al., 2020). This discordancy cannot be rec-
onciled globally by risk factors (i.e., elderly population) associated with
COVID-19-induced mortality, ancestral differences (or the so-called ge-
netic differences),molecular diagnostics capacity, or climate differences
(Mbow et al., 2020). Indeed, Mbow M et al., 2020 showed analysis that
incorporates age demographics, surveillance of acute health emergen-
cies, and the number of tests per confirmCOVID-19 cases donot account
for the discordance between the germ theory-derived prediction and
the actual outcome in regions with relatively strong health systems
and those with weak health systems (Mbow et al., 2020). Furthermore,
Japan, which lies outsideWestern Eurasia, has the highest percentage of
the elderly population; however, Japan has not experienced a severe
COVID-19 outbreak (Iwasaki and Grubaugh, 2020). Indeed, this anom-
aly within the germ theory occurred in Japan despite receiving a large
percentage of the travelers from the Yangtze River basin (including
Wuhan) at the onset of the pandemic and implementing limited social
distancing interventions (Chinazzi et al., 2020; Iwasaki and Grubaugh,
2020). This anomaly within the germ theory paradigm for the COVID-
19 outbreaks in Japan is currently ascribed to the so-called “unknown
Japanese X factor” (Iwasaki and Grubaugh, 2020). Additionally, coun-
tries on the South American plate with relatively young populations
(i.e., Peru, Ecuador) have experienced severe COVID-19 outbreaks
(Accinelli and Leon-Abarca, 2020; Quevedo-Ramirez et al., 2020; Del
Brutto et al., 2020). Although regions with weak health systems have
a relatively lowermolecular diagnostic capacity, syndromic surveillance
is employed globally (Daughton et al., 2020; Aghaali et al., 2020;
Salamatbakhsh et al., 2020; Smith et al., 2020; Sokhna et al., 2020);
thus, deaths due to an emerging, severe acute respiratory disease is cap-
tured uniformly across time and different countries, irrespective of na-
tional wealth (Mbow et al., 2020). Tropical (warmer) climate per se
does not affect the severity of the COVID-19 pandemic (Xie and Zhu,
2020; Ascencio-Vasquez et al., 2019). Although tropical countries on
the African, Indian, and Eurasian plates have experienced relatively
less severe COVID-19 outbreaks, tropical countries on the South
American plate have experienced severe COVID-19 outbreaks
(Ascencio-Vasquez et al., 2019). Populations with African ancestry
have the highest COVID-19-mortality burden in North America (Price-
Haywood et al., 2020; Fouad et al., 2020) and parts of Western Eurasia
(Raisi-Estabragh et al., 2020), albeit, Africans have the lowest COVID-
19-mortality burden (Mbow et al., 2020); thus creating the African
ancestry-COVID-19 paradox.


Amajor unanswered question in the germ theory of virus-associated
pandemics, including the SARS-CoV-2-associated COVID-19 pandemic,
is the origin of the so-called emerging viruses. The germ theory-
derived hypothesis posits that emerging virus-associated pandemics re-
sult from a spill-over of viruses fromwildlife into humans (the zoonosis
hypothesis), with the seasonal-associated dynamics of the so-called
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spill-over events due to the seasonality of human activities in wildlife
habitat. However, the recent discovery of the genetic fragments of
many non-retroviruses, including the so-called emerging viruses, in
the genomes of humans and many terrestrial animals raises concerns
about the validity of that hypothesis (Feschotte and Gilbert, 2012;
Theze et al., 2014; Katzourakis and Gifford, 2010). Seasonal dynamics
are a manifestation of geophysical dynamics, and those geophysical
forces are manifested differently at various locations; thus, suggesting
that geophysical forces could mediate the virus-associated pandemics.


Here, using insights from Traditional Chinese Medicine and other
Indigenous Knowledge, we evaluate the hypothesis, which posits,
SARS-CoV-2-associated COVID-19 outbreaks are mediated by
serpentinization-induced resonant long-wavelength magnetic anoma-
lies (LWMAs) in tectonic plates with Proterozoic cratons andweakened
geomagnetic field intensity. We proposed that those resonant LWMAs
induce the magnetic catalysis of iron oxides-silicate-like minerals
(i.e., iron oxides, hyaline) from biogenic molecules and SARS-CoV-2
from endogenous viral elements in the genome, resulting in morbidity
andmortality. The resultant SARS-CoV-2 particles are capable of replica-
tionwithin the host and transmission across hosts; however, SARS-CoV-
2 infection per se does not induce morbidity or mortality in humans
(Wu et al., 2020a; Long et al., 2020). Furthermore, we argue that the
macrophage inflammatory response associated with COVID-19-
morbidity and mortality is a foreign body-like reaction (Merad and
Martin, 2020; Park, 2020; Anderson et al., 2008) to the magnetic
catalysis-induced iron oxides-silicate-like minerals. Therefore, neither
the SARS-CoV-2 infection nor the inflammatory reaction per se is the
principal mediator of severe disease and mortality, which we termed,
COVID-19. Indeed, children infected with SARS-CoV-2 have relatively
higher viral loads, but reduced morbidity (and mortality) when com-
pared to adults (Heald-Sargent et al., 2020). Furthermore, asymptom-
atic and symptomatic individuals with SARS-CoV-2 infection have a
similar viral load (Lee et al., 2020). Here, we investigated the presence
of iron oxides-silicate-like minerals and SARS-CoV-2-like infection in
the lungs and kidneys of laboratory rats, with an emerging severe
acute respiratory disease and multiple thoracic organ pathology, in the
absence of experimental induction, and compared those pathologies
to COVID-19 pathologies. We compared the ferromagnetic-like iron
stores in COVID-19 high-risk and low-risk groups to determine the
role of ferromagnetic-like iron-mediated magnetic catalysis in COVID-
19-induced morbidity and mortality. Additionally, we investigated the
relationship between the spatiotemporal dynamics of severe COVID-
19 outbreaks, terrestrial water storage dynamics, and the lithospheric
component of the geomagnetic field in tectonic plates with Proterozoic
cratons to establish the role of serpentinization-induced LWMAs inme-
diating severe COVID-19 outbreaks. Furthermore, based on the predic-
tions by Bility, M. T., 2019 (Bility, 2019), which posited the emergence
of a geomagnetic field-driven, multi-year, oscillatory, severe acute re-
spiratory syndrome epidemic in North America; we evaluated the clin-
ical and temporal relationship between the vaping-associated severe
acute respiratory syndrome epidemic of 2019 and the COVID-19 epi-
demic of 2020 in North America.


2. Materials and methods


2.1. The rat colony


Adult male and female immunodeficient Sprague Dawley rats (SRG
rats), carrying mutations in the recombination activating gene 2
(RAG2) and interleukin-2 receptor subunit gamma (IL2Rγ) were ob-
tained from the vendor (Hera BioLabs, Lexington, KY) and bred at the
University of Pittsburgh beginning in July 2018. The rats were housed
under specific-pathogen-free conditions in microisolator cages (gener-
ally 2 per cage, with an occasional single housing), on stainless steel
(an iron alloy) racks (Model Number RS10147U40MVSPSHR-R, Allen-
town Caging Equipment Company, Allentown, NJ), fed irradiated
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chow and autoclaved water, and handled in a biosafety cabinet. The an-
imals were housed in 12 h light/12 h dark cycle, (7 AM to 7 PM), with
temperatures of 65–75 °F (~18–23 °C) with 40–60% humidity. At any
given time, the colony was/is predominately composed of 70% adoles-
cents and adults (>2 months, and up to 12 months old). The COVID-
19-like disease outbreak study was performed retrospectively; the col-
ony was neither designed to record COVID-19-like disease in the rats
or investigate the effect of the geomagnetic field on the rats. Therefore,
animals were sacrificed immediately upon recording the COVID-19-like
disease to relieve suffering per the Institutional Animal Care and Use
Committee (IACUC) guidelines. The COVID-19-like disease was only re-
corded in adult rats (> 6 months old), and predominately affected one
of two cage mates. We have not recorded any disease in neonatal and
juveniles. Within the colony, some animals were used to construct hu-
manized rats for unrelated studies. In those unrelated studies, de-
identified human fetal tissues were obtained from the Magee-
Women's Hospital of the University of Pittsburgh Medical Center
(UPMC) via the University of Pittsburgh, Health Sciences Tissue Bank
and transplanted into the immunodeficient rats. The use of de-
identified human fetal tissues to construct humanized rodents was
reviewed and approved by the University of Pittsburgh IRB Office. The
use of de-identified human fetal tissues did not constitute human sub-
jects research as defined under federal regulations [45 CFR 46.102(d
or f) and 21 CFR 56.102(c), (e), and (l)]. The use of human fetal liver-
derived hematopoietic stem cells was reviewed and approved by the
Human Stem Cell Research Oversight (hSCRO) at the University of Pitts-
burgh. The use of a transgenic animal (immunodeficient rats) was
reviewed and approved by the Institutional Biosafety Committee (IBC)
at the University of Pittsburgh. All animal studies in the colony were
reviewed and approved by the Institutional Animal Care and Use Com-
mittee at the University of Pittsburgh andwere conducted following ap-
proved guidelines. Human fetal tissues for constructing humanized
rodentswere handled and processed under biosafety level 2 conditions.
Male and female neonatal rodents were myoablated via gamma radia-
tion using cesium-137 irradiator, with a dose of 500 rads. Myoablated
male and female neonatal rats were transplanted with human CD34+


hematopoietic stem cells (via retroorbital injection of 0.2 × 10^6 cells)
and followed on two weeks later with autologous fetal-thymus and
liver in the renal capsule. Some rats were transplanted as adults with
human CD34+ hematopoietic stem cells (via retroorbital injection of
0.2 × 10^6 cells) and autologous human skin. The proportion of severe
COVID-19 diseased adult rats that were not irradiated and those that
were irradiated and transplanted was comparable to their proportion
in the colony. Therefore, the transplantation procedure does not appear
to affect the susceptibility to severe COVID-19-like disease. We ac-
knowledge that future studies should include a rigorous design to assess
the impact of various factors, especially low-dose gamma radiation, as it
iswell-established that lowdose radiation can have a hormesis effect on
disease outcomes.


2.2. Gross and In situ analysis of tissues


The gross analysis was performed using a camera, with animals ei-
ther euthanized or anesthetized before photographing. Blood was col-
lected via retroorbital exsanguination and mixed with 20 mM
Ethylenediaminetetraacetic acid at a 1:1 ratio. Images of the blood
clotting were taken immediately or after storage in an inverted position
in 4-degree Celsius. Indicated tissue samples from the rodents were
fixed with formalin and embedded in paraffin. Paraffin-embedded,
fixed sections were stained with anti-SARS-CoV-1/2 Nucleocapsid anti-
body (ThermoFisher Scientific, Catalog # MA1–7404), anti-SARS-CoV-2
Spike S1 protein antibody (ProSciΨ, Catalog # 9083), DAPI (4,6-
diamidino-2-phenylindole), hematoxylin and eosin (ThermoFisher Sci-
entific), or Perls' Prussian Blue-Iron stain kit (Polysciences). The immu-
noreactivity of the antibodies was determined via incubation with DAB
substrate (MACH 2 Detection Kit, Biocare Medical) and counterstaining
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with hematoxylin. For fluorescence detection, slides were excited with
ultraviolet light, and emissions were detected at 457 nm for DAPI
(Blue), 528 nm (Green), and 616 nm (Red) usingmicroscopy. Gross im-
ages of tissues were not manipulated beyond cropping the original
image to show tissues of interest. In situ staining-images of tissues
were not manipulated.


2.3. Geological and geophysical analysis


The bedrocks of the tectonic plates were demarcated and classified
by Yan-Jie Tang et al., 2013 (Earth-Science Reviews, Volume 118,
March 2013, Pages 45–68). The geomagnetic field (and secular varia-
tion) and component lithospheric magnetic field maps were generated
by the GFZ German Research Centre for Geosciences and Chijioke M.
Idoko et al., 2019 (Physics of the Earth and Planetary Interiors.


Volume 292, July 2019, Pages 21–28), respectively, using CHAMP
and Swarm magnetometry satellite data. The geomagnetic field (and
secular variation) data can be obtained here: https://www.gfz-
potsdam.de/en/section/geomagnetism/topics/sources-of-the-earths-
magnetic-field/core-field/. The scoring of the Proterozoic-associated
lithospheric magnetic anomalies and normalization to the local geo-
magnetic field intensity was performed semi-quantitively, using the
total area covered with Proterozoic bedrocks and the relative litho-
spheric magnetic anomalies and geomagnetic field intensity in the re-
gion. The ionospheric-vertical total electron count in the northern
hemisphere was determined by Parwani, M. et al., 2019 (Russian Jour-
nal of Earth Sciences, VOL. 19, ES1003, doi:https://doi.org/10.2205/
2018ES000644, 2019) using navigational satellites data. The terrestrial
water storage anomaly data and map were generated from the
GRACE-FO gravimetry satellites and the associated data analysis tool
(JPL-NASA; https://grace.jpl.nasa.gov/data-analysis-tool and the GFZ
German Research Centre for Geosciences; http://gravis.gfz-potsdam.
de/land).


2.4. COVID-19 epidemiology


The COVID-19 epidemiology data andmapswere compiled and gen-
erated by Our World in Data (https://ourworldindata.org/coronavirus),
John Hopkins University (https://coronavirus.jhu.edu/map.html), Kai-
ser Family Foundation (Growing Data Underscore that Communities
of Color are Being Harder Hit by COVID-19; Samantha Artiga, Kendal
Orgera, Olivia Pham, and Bradley Corallo, Apr 21, 2020; https://www.
kff.org/policy-watch/growing-data-underscore-communities-color-
harder-hit-covid-19/), and the United States Centers for Disease Control
(https://www.cdc.gov/covid-data-tracker/#mobility).


2.5. Population demographics analysis


The demographics data of the United States were compiled, ana-
lyzed, and published by the U.S. Census Bureau (The Black Population:
2010, 2010 Census Briefs, 2011; https://www.census.gov/history/
www/reference/maps/).


2.6. Social distancing and mask usage analysis


Social distancing was determined by the Center for Disease Con-
trol using transit, workplace, retail-recreational activities data col-
lected by Google Mobility Reports, Safegraph Social Distancing
Metrics, Cuebiq Mobility Insights (https://www.cdc.gov/covid-
data-tracker/#mobility). Data and maps on mask usage (based on
survey responses) were obtained from the Institute for Health Met-
rics and Evaluation at the University of Washington (http://
covid19.healthdata.org/united-states-of-america/california? view=
total-deaths&tab = trend). The data sources are the University of
Maryland Social Data Science Center (the surveys are conducted via
Facebook, which reaches large segments of the population allowing
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for an accurate representation of age, gender, and location); Kaiser
Family Foundation; YouGov COVID-19 Behaviour Tracker survey.


2.7. Air pollution analysis


The population-weighted average level of exposure to concentra-
tions of suspended particles measuring <2.5 μm in diameter for the
world was obtained by The World Bank (World Development Indica-
tors) for 1990–2016 and analyzed and published by the Our World In
Data (https://ourworldindata.org/grapher/pm25-air-pollution). The
data source is Brauer, M. et al. 2016, for the Global Burden of Disease
Study 2016. The data is the estimated global population-weighted
mean concentrations of particle mass with an aerodynamic diameter
<2·5 μm (PM2·5) and ozone at an approximate 11 km × 11 km reso-
lution based on satellite-based estimates, chemical transport models,
and ground-level measurements.


2.8. Climate analysis


The Köppen-Geiger-Photovoltaic (PV) climate classificationwith the
12most relevant climate zones across the world was analyzed and clas-
sified by JuliánAscencio-Vásquez et al. The map was published in Solar
Energy Volume 191, October 2019, Pages 672–685 (Methodology of
Köppen-Geiger-Photovoltaic climate classification and implications to
worldwide mapping of PV system performance). The global climate
classification and global PV performance modeling were developed
using satellite-based estimates and ground-levelmeasurements for am-
bient temperature, precipitation, and irradiation.


3. Results


3.1. The unrecognized role of serpentinization-induced aberrant litho-
spheric long-wavelength magnetic anomalies in mediating COVID-19 via
magnetic catalysis


It is well established that geological and geophysical forces maintain
the carbonate–silicate geochemical cycle (Edson et al., 2012; Caldeira,
1991; Brady, 1991). We propose that the serpentinization of peridotites
in the lithospheric mantle via interaction with carbon dioxide-enriched
water results in the generation of LWMAs in tectonic plates with Pre-
cambrian cratons during conditions in the Holocene with increased at-
mospheric carbon dioxide and terrestrial water storage and severely
weakened geomagnetic field intensity (Ortiz et al., 2018; Idoko et al.,

Fig. 1. The spatiotemporal dynamics of COVID-19-like disease in laboratory rats in the absen
difficulty breathing and hemorrhaging-blood around nose) in laboratory rats via syndromic su
total numbers of rats that developed COVID-19-like symptoms in a given month. (B) the val
number of rats that did not developed disease (healthy) for a given room location. The fish
COVID-19-like disease, the rats were immediately sacrificed (per humane research guildelines
The rat colony was not designed beforehand to study COVID-19-like disease, and the syndrom
colony. The rats were housed at approximately equal ratio in two adjacent rooms. The total n
disease was recorded predominately in one room. Animals were handled by the same staff
microisolator cages on steel (iron alloy) racks, and always handled in a biosafety cabinet-Class
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2019; Aubert et al., 2013; Finlay et al., 2016b). Specifically, the produc-
tion of ferromagnetic-like (ferrimagnetic) iron oxides-silicate rockmin-
erals via serpentinization (Ortiz et al., 2018; Huang et al., 2017) results
in the generation of LWMAs, which are influenced by the interplanetary
magnetic field (heliospheric magnetic field) in a weakened geomag-
netic field (Thébault et al., 2010). This serpentinization of peridotites
during geologic conditions with excess atmospheric carbon dioxide
levels enables sequestration of the excess atmospheric carbon dioxide
into lithospheric rock minerals (Beinlich et al., 2018; Edson et al.,
2012; Brady, 1991). We hypothesize that COVID-19 pathologies in
humans and animals result from the aberrant transformation of tissues
(chiral biomolecules), metals, gases, and endogenous viral elements in
the human genome via resonant LWMAs-induced magnetic catalysis.
The LWMAs (waveband >100 km and up to 5000 km) that mediate
the SARS-CoV-2-associated COVID-19 pathologies are generated in the
lithospheric mantle of tectonic plates with Proterozoic cratons, during
serpentinization-mediated production of iron oxides-silicate rock min-
erals (Ortiz et al., 2018; Beinlich et al., 2018; Idoko et al., 2019;
Mishra, 1984; Tang et al., 2013b). Consistent with this hypothesis, the
formation of Proterozoic bedrocks in the Precambrian eon was associ-
ated with the Great Oxidation Event and orogenic activity that resulted
in the formation of significant iron oxides-silicate rock minerals de-
posits in the lithosphere (Lougheed and Mancuso, 1975; Laberge,
1973; Canfield et al., 2018). In support of this hypothesis, evidence in
genomics demonstrates thepresence of endogenous forms of human vi-
ruses, including the so-called emerging viruses, in the genome of
humans and many terrestrial animals (including bats) (Feschotte and
Gilbert, 2012; Theze et al., 2014; Katzourakis and Gifford, 2010; Horie
et al., 2010; Russo et al., 2019). Evidence also demonstrate critical
roles for endogenous viral genes in normal development and physiol-
ogy, suggesting that the manifestation of viruses in pathologic condi-
tions could be a result of an aberrant transformation of endogenous
viral elements (Meyer et al., 2017). It is well-established that chemical
(including biochemical) reactions are spin restricted (Naaman et al.,
2019a; Buchachenko and Berdinsky, 2004). Consequently, altering the
spin of reactants in a chemical reaction via an externalmagnetic field re-
sults in altered rates of reaction and altered products, termed magnetic
catalysis (Miransky and Shovkovy, 2002; Gusynin et al., 1999; Semenoff
et al., 1999; Gusynin et al., 1996a; Gusynin et al., 1996b).Magnetic catal-
ysis overcomes the mass-isotope restriction of chemical reactions
(Karmin et al., 2015; Buchachenko and Berdinsky, 2004; Miransky and
Shovkovy, 2002; Gusynin et al., 1999; Semenoff et al., 1999; Gusynin
et al., 1996a; Gusynin et al., 1996b). Recent advances also demonstrate

ce of experimental induction. We recorded COVID-19-like symptoms (namely, labored/
rveillance that included three times per day visual monitoring. (A) The values denote the
ues denote the total number of rats that developed COVID-19-like disease and the total
er's exact test P value ≤0.0001. The result is significant at p < .05. Upon recording the
) and the COVID-19-like pathologies in the thoracic organs were confirmed via necropsy.
ic surveillance procedures were instituted as a general welfare check to insure a healthy
umber of rats observed in the study period was ~92 and ~ 46 per sex. The COVID-19-like
(in biosafety level 2 personal protective equipment). The rats were house in autoclaved
2, provided autoclaved bedding and water, and sterilized food.
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Fig. 2. The sex differences in COVID-19-like disease in a laboratory rats in the absence of
experimental induction. We recorded the COVID-19-like symptoms (namely, labored
difficulty breathing and hemorrhaging-blood around nose) predominately in male
(M) rats (13 of 46 males), compared to female (F) rats (4 of 46 females) despite
approximately equal number of both sexes in the colony. The fisher's exact test P
value = .03. The result is significant at p < .05.
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that the application of ferromagnetic material-derived electrons to chi-
ral biomolecules, such as double-stranded deoxyribonucleic acid
(dsDNA) results in the efficient generation of spin-polarized currents,
and termed the chiral-induced spin selectivity (CISS) effect (Naaman
et al., 2019a; Naaman, 2019; Behnia et al., 2016; Behnia and
Fathizadeh, 2017; Di Ventra and Pershin, 2011; Zwolak and Di Ventra,
2002; Gohler et al., 2011; Naaman, 2018; Naaman, 2015; Naaman and
Waldeck, 2015; Xie et al., 2011). Additionally, A. L. Buchachenko et al.
have demonstrated that magnetic isotope and magnetic field effects
modulate DNA synthesis (Buchachenko et al., 2013). These

Fig. 3.Gross pathology of a COVID-19-like disease in a laboratory rats in the absence of experim
and kidney (blue arrow) in a COVID-19-like diseased (n=17) rats demonstrates the presence
blood clots (red) highlighted. (D) Representative gross analysis of lung (green arrow), heart (y
heart, and kidney pathology. (E) Representative gross analysis of lung (green arrow), heart (y
severe lung with hemorrhagic pathology, albeit the kidney and heart in this animal appear n
and kidney damage was recorded in ~50% of the cases. Gross damage to the heart was rec
anticoagulant) from a healthy rat demonstrates a lack of viscosity, with the blood flowing to
the blood (also diluted at 1:1 using 20 mM EDTA-anticoagulant) from a COVID-19-like diseas
bottom of the tube after ~10 s, following withdrawal (G-Left panel) and ~ 10 min following s
at 1:10 using 20 mM EDTA-anticoagulant further demonstrates that the blood immediately c
coagulation was recorded in ~50% of the COVID-19-like cases.
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developments suggest that interaction of chiral biomolecules (such as
dsDNA of endogenous viruses, lipids, carbohydrates, and proteins) on
ferromagnetic-like (superparamagnetic) minerals with resonant
LWMAs could result in the magnetic catalysis of aberrant molecules
and replication-competent, transmissible biomolecules, such as SARS-
CoV-2 particles (Naaman et al., 2019a; Naaman, 2019; Liu et al., 2014;
Naaman et al., 2019b). Here, we proposed that serpentinization-
induced resonant LWMAs interacts with ferromagnetic-like iron stores
(i.e., ferrihydrite) in the host, and subsequently interacts with ferrous
iron (Fe2+) and dioxygen (O2) in hemoglobin in red blood cells, to cat-
alyze ferric iron (Fe3+) formation, and subsequently catalyze iron ox-
ides formation via interaction with water molecules (H2O) in the
blood, like during serpentinization (Lamadrid et al., 2017; Huang et al.,
2017; Preiner et al., 2018). This magnetic catalysis of iron oxides in
red blood cells in COVID-19 results in a rapid depletion of bioavailable
dioxygen (anoxic condition) and water molecules (dehydration)
(Huang et al., 2017). Furthermore, those iron oxides minerals
(i.e., black particles) in the red blood cells are ferromagnetic-like
(superparamagnetic); thus, the red blood cells form a gelatinous-like
substance (viscous blood clots) (Wichmann et al., 2020) in the
dehydrated blood in vessels, cavities, and tissues (i.e., lung, kidney)
(Wichmann et al., 2020). Here, we propose that serpentinization-
induced resonant LWMA- ferromagnetic-like iron oxides (and iron
oxyhydroxide) interactions alsomediate themagnetic catalysis of ferro-
magnesian silicate-like minerals from biogenic molecules (Lamadrid
et al., 2017; Preiner et al., 2018; Rushby et al., 2018; Fredin et al., 2017).


Over the past nine months, we recorded a COVID-19-like, severe
acute respiratory syndrome disease (in 17 per ~92 rats (~18%), with
76% males and 24% females) in adult laboratory rats (all diseased

ental induction. Representative gross analysis of lung (green arrow), heart (yellow arrow)
thoracic organs damage (A), with lung and heart (B), and kidney (C) pathologies, including
ellow arrow) and kidney (blue arrow) in a healthy rat demonstrates the absence of lung,
ellow arrow) and kidney (blue arrow) in a COVID-19-like diseased rat demonstrates the
ormal. Gross lung damage was recorded in 100% of the necropsy, while both gross lung
orded in a single animal. (F) Analysis of the blood (diluted at 1:1 using 20 mM EDTA-
the bottom of the tube after ~10 s following withdrawal. (G) On the contrary, analysis of
ed rat, demonstrates severe viscosity (viscous clot), with the blood unable to flow to the
torage at 4 degree Celsius in an inverted position (G-Middle panel); dilution of the blood
lots in <10 s, with the viscous clot lodged on the side of the tube (G-Right panel). Blood
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animals were > 6 months old) Pittsburgh, Pennsylvania, which tempo-
rally overlaps with the emergence of severe acute respiratory diseases
in humans in the Northeastern United States (Figs. 1, 2). The rat colony
had an approximately equal number of male and female immunodefi-
cient Recombination activating gene-2 protein and interleukin-2 recep-
tor subunit gammadouble knockout-SpragueDawley rats and had been
maintained continuously since July 2018 (see details in method section).
The COVID-19-like disease disproportionally affected males, which re-
capitulates the COVID-19-induced morbidity and mortality in humans
(Fig. 2). The COVID-19-like disease in the rats occurred rapidly, with
rats exhibiting excellent health status (normal movement, breathing,
eating, and drinking) in the prior evening, but incapable of breathing
and hemorrhaging (and seizure in one case) by the next morning.
Gross, histological, and immunohistochemistry analysis of themajor or-
gans in the COVID-19-like diseased rats demonstrate significant blood
clotting, hardened tan grey/pale patches, and black-hemorrhagic
patches in the lungs and kidneys, along with silicate/glass-like struc-
tures, and the presence of SARS-CoV-2-like antigens in the lung and kid-
ney epithelium (Figs. 3, 4, 5, 6), which recapitulates COVID-19
pathology and the associated SARS-CoV-2 infection in humans (Fox
et al., 2020; Wichmann et al., 2020; Colling and Kanthi, 2020; Connors
and Levy, 2020; Su et al., 2020; Schaefer et al., 2020; Carsana et al.,
2020; Best Rocha et al., 2020; Martines et al., 2020). The silicate/glass-
like structures in the lungs and kidneys of the COVID-19-like diseased
rats mimic the various stages associated with serpentinization-
mediated rock-related mineralization (Fig. 7) (Huang et al., 2017). Tis-
sue iron analysis in the lung of a COVID-19-like diseased rat demon-
strates the presence of ferric iron (Fe 3+) and iron oxides (golden
brown/rust-like) particles coupledwith the silicate/glass-like structures
and patches with hemorrhagic infiltrates (Fig. 7). The silicate/glass-like

Fig. 4. SARS-CoV-2-like Nucleocapsid antigen in COVID-19-like diseased laboratory rats in the
nucleocapsid (brown) in healthy (column 1) and COVID-19-like diseased rats (n = 3, from N
antigen in the lung epithelial cells and renal tubular epithelial cells in COVID-19-like diseased
diseased rat (from November 2019, column 1–2) with the detection system (secondary antib
(column 2, Plus Anti-NP) of anti-SARS-CoV-1/2 nucleocapsid primary antibody (brown) dem
rat (column 3) with anti-SARS-CoV-1/2 nucleocapsid primary antibody and the detection sy
staining procedure. (C) Immunohistochemistry analysis of SARS-CoV-1/2 nucleocapsid (br
presence of the SARS-CoV-1/2 Nucleocapsid antigen in the lung epithelial cells and renal
diagnostics for SARS-CoV-2 antigen was not perform on all animals with the COVID-19-lik
validated by Alejandro Best Rocha et al., 2020 in human samples.
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structures and iron oxides deposits in the lungs and kidneys of the
COVID-19-like diseased rat are consistent with tissue pathologies in
COVID-19-induced mortality (Tian et al., 2020a; Su et al., 2020). Addi-
tionally, the ferromagnesian silicate-like minerals in the COVID-19-
like diseased lung predominately emit red (denotes Fe3+ in iron
oxide), and green (denotes Fe3+ in serpentine) fluorescence, with a
composite whitish color, upon excitation with ultraviolet light,
(Fig. 8), which is consistent with the fluorescent properties of
serpentinization-induced minerals (Greenberger et al., 2015).


3.2. Abnormally high ferromagnetic-like iron stores (hyperferritinemia) in
humans is the unifying determinant of COVID-19 morbidity and mortality


In the proposed hypothesis, ferromagnetic-like/superparamagnetic
iron stores (i.e., ferrihydrite) in humans (Linder, 2013) is critical for res-
onant LWMA-mediated magnetic catalysis in COVID-19 pathologies.
Iron stores are low in children and increases with age, with the highest
levels in the elderly (Xu et al., 2012; Picca et al., 2019; Ashraf et al., 2018;
Fleming et al., 2002; Fleming et al., 2001). Males have significantly
higher iron stores compared to females (Ma et al., 2016). Consequently,
COVID-19-induced morbidity and mortality risk are directly propor-
tional to age (Grasselli et al., 2020; Team, 2020; Zheng et al., 2020),
and male sex is also a significant risk factor for COVID-19-induced mor-
bidity and mortality (Grasselli et al., 2020). Individuals with metabolic
syndrome (obesity (Kim et al., 2015; Lecube et al., 2008; Moreno-
Navarrete et al., 2017), diabetes (Batchuluun et al., 2014; Simcox and
McClain, 2013; Ma et al., 2018), and cardiovascular disease (Milman
and Kirchhoff, 1999; Cheng et al., 1999; Lee et al., 2018)) have higher
COVID-19-induced morbidity and mortality due to abnormally high
iron stores compared to matched-healthy individuals. Several studies

absence of experimental induction. (A) Immunohistochemistry analysis of SARS-CoV-1/2
ovember 2019, column 3) demonstrate the presence of the SARS-CoV-1/2 Nucleocapsid
rats (black arrow). (B) Immunohistochemistry staining of the lung from COVID-19-like
ody and the chromogen detector) in the absence (column 1, Minus Anti-NP) or presence
ostrates the specificity of the staining procedure. The staining of the lung from a healthy
stem (secondary antibody and the chromogen detector) confirms the specificity of the
own) in COVID-19-like diseased rats (n = 5, from March–July 2020) demonstrate the
tubular epithelial cells in COVID-19-like diseased rats (black arrow). Note: Molecular
e disease. The specificity of the anti-SARS-CoV-1/2 nucleocapsid primary antibody was







Fig. 5. SARS-CoV-2-like Spike antigen inCOVID-19-like diseased laboratory rats in the absence of experimental induction. (A) Immunohistochemistry analysis of SARS-CoV-2 Spike protein
(brown) in healthy (column 1) and COVID-19-like diseased rats (n = 4, from March–July 2020, column 2–4) demonstrate the presence of the SARS-CoV-2 Spike antigen in the lung
epithelial cells in COVID-19-like diseased rats (black arrow). (B) Immunohistochemistry staining of the lung from COVID-19-like diseased rat (n = 4, from March–July 2020) with the
detection system (secondary antibody and the chromogen detector) in the absence (row 1, Minus Anti-Spike) or presence (row 2, Plus Anti-Spike) of anti-SARS-CoV-2 Spike protein
primary antibody (brown) demonstrates the specificity of the staining procedure. Note: Molecular diagnostics for SARS-CoV-2 antigen was not perform on all animals with the COVID-
19-like disease. The specificity of the anti-SARS-CoV-2 Spike protein primary antibody was validated by the vendor in human samples (the data is available at https://www.prosci-inc.
com/sars-cov-2-covid-19-spike-s1-antibody-9083.html).
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have demonstrated that COVID-19 patients exhibit abnormally high
iron stores (using serum ferritin levels (Gordeuk et al., 2008;
Camaschella and Poggiali, 2009) as a surrogate marker) (Chen et al.,
2020; Gomez-Pastora et al., 2020), and a retrospective, multicenter co-
hort study of hospitalized COVID-19 patients confirmed that abnor-
mally high iron stores constitute a significant determinant of COVID-
19-induced mortality (Gomez-Pastora et al., 2020; Zhou et al., 2020;
Ruscitti et al., 2020; Edeas et al., 2020).


3.3. The relationship between the spatial dynamics of severe COVID-19 out-
breaks and the lithospheric component of the geomagnetic field


The geomagnetic field is a coupled magnetic field (Thébault et al.,
2010; El-Borie et al., 2019; Fear et al., 2017; Sabaka et al., 2020). It con-
sists of the core, mantle, lithospheric, ionospheric, and magnetospheric
magnetic fields (demarcated based on spherical harmonics modeling),
which are further coupled to the interplanetary magnetic field (the he-
liospheric magnetic field) (Thébault et al., 2010; El-Borie et al., 2019;
Fear et al., 2017; Sabaka et al., 2020). The geomagnetic field intensity
is highest in the Polar Regions and lowest in the equatorial region (espe-
cially in the South Atlantic Anomaly).


(Fig. 9). The total geomagnetic field intensity has been weakening
over the past millennium, with the North and South American plates
(and the southern tip of the African plate) experiencing themost severe
weakening (Fig. 9). On the contrary, the eastern portion of the Eurasian
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plate-Asia and the Africa plate (excluding the southern tip of Africa)
have experienced a relative strengthening of the geomagnetic field in-
tensity (Fig. 9). Additionally, the intensity of the lithospheric compo-
nent of the geomagnetic field has been increasing in regions with
Precambrian cratons, with regions on the North and South American
plates with Proterozoic-Precambrian cratons exhibiting the highest in-
crease (Sebera et al., 2019a). Here, we examine the relationship be-
tween the lithospheric component of this weakening geomagnetic
field and the SARS-CoV-2-associated COVID-19 pandemic. A severe,
locally-restricted COVID-19 outbreak was first recorded on the Yangtze
craton (inWuhan and surrounding cities) (Peng et al., 2012) in the east-
ern portion of the Eurasian plate. The subsequent severe outbreaks
spread westerly on the Eurasian plate along the Greater Tethyan Eur-
asian orogenic belt (the Alpine-Himalayan orogenic belt (Guillot et al.,
2015; Giampouras et al., 2019; Zhao et al., 2020; Hirth and Guillot,
2013; Reynard, 2013; Debret et al., 2013)) and subsequently along the
Appalachian-Ouachita orogenic belt on the North American plate and
to the South American tectonic plate. Severe COVID-19 outbreaks pre-
dominately co-localize with the troughs of the lithospheric LWMAs
(Idoko et al., 2019) in tectonic plates with Proterozoic cratons, which
are basin regions with population centers (Fig. 10). Severe outbreaks
spread from the Yangtze River basin (Eastern Eurasia) to basins in Cen-
tral Eurasia (Iran), Western Eurasia, the eastern portion of the North
American plate, and subsequently to the basins on the South
American plate (Zumla and Niederman, 2020). The Greater Tethyan



https://www.prosci-inc.com/sars-cov-2-covid-19-spike-s1-antibody-9083.html

https://www.prosci-inc.com/sars-cov-2-covid-19-spike-s1-antibody-9083.html





Fig. 6. COVID-19-like tissue pathology in the theoracic organs of laboratory rats in the absence of experimental induction. Histopathological (Hematoxylin and Eosin stain) analysis of lung
(row 1) and kidney (row 2) tissues in healthy and COVID-19-like diseased (n = 8) rats demonstrates the presence lung and kidney pathology, including inflammation and giant cells
formation (blue arrow, column 4), and hyaline structures (yellow arrow, column 2), which progresses severe pathology, including hemorrhaging and silicate-like minerals (black
arrow, column 3).


Fig. 7. The co-localization of ferromagnetic-like iron and serpentinization-likemineralization in the lung of COVID-19-like diseased laboratory rat in the absence of experimental induction.
(A) Gross analysis of COVID-19 lungs in humans by Sharon E. Fox et al., 2020, demonstrates the presence of hardened tan-grey consolidations and dark-colored hemorrhagic patcheswith
focal demarcation. (A) Gross analysis of COVID-19-like lungs in rats recapitulates the presence of hardened tan-grey consolidations and dark-colored hemorrhagic patches with focal
demarcation. Note: The rat lung was fixed in formalin. (C) Tissue iron analysis (Perls' Prussian blue staining) in the lungs of laboratory rats with COVID-19-like disease demonstrates
the presence of crystal (silicate-like) structures, which co-localized with iron oxides (golden brown/rust-like; right panel) and ferric iron (Fe3+) (blue stain-right panel); these features
were absent in health-control tissue (left panel). (D) These iron oxides-silicate-like structures co-localized with severe hemorrhaging (Bright red color in H&E stain). Note: The
representative tissues shown here were obtained from COVID-19 diseased immunodeficient rats that were previously irradiated or transplanted with human hematopoietic-lineage
cells and thymic-lymphoid tissue (~6 months prior to onset of disease).
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Fig. 8. Fluorescent ferromagnesian silicate-like minerals in the lung of COVID-19-like diseased laboratory rat in the absence of experimental induction. (A) Analysis of serial lung tissue
sections from a rat with COVID-19-like disease demonstrates the presence of silicate-like (serpentine-like) structures, which co-localized with iron oxides (golden brown/rust-like;
column 1, bottom row) and ferric iron (Fe3+) (blue stain-column 1, bottom row). The ferromagnesian silicate-like (serpentine-like) mineral emit red (Fe3+ in iron oxide) and green
(Fe3+ in serpentine) fluorescence upon excitation with ultraviolet light, with the composite signal (Red-Green-Blue, RGB) whitish (column 2–5, bottom row). Analysis of a lung tissue
region with moderate pathology in the same animal, demonstrates low levels of ferric iron (blue stain-column 1, top row) and negligible levels of iron oxides-silicate-like minerals,
and red and green fluorescence (column 1, 2, and 3, top row). Both lung tissue regions emit blue fluorescence due to DAPI (4,6-diamidino-2-phenylindole) staining of
deoxyribonucleic acid (DNA), with marginal levels of blue fluorescence emitted by the ferromagnesian silicate-like (serpentine-like) minerals (column 4). (B) Analysis of a lung tissue
from a healthy rat demonstrate the absence of fluorescent ferromagnesian-silicate like minerals, thus confirming the specificity of the red and green fluorescent signals in the COVID-
19-like diseased lung. The healthy lung tissue emits blue fluorescence due to DAPI staining of the DNA. RGB denotes the composite image of the Red, Green and Blue signals.
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Eurasian orogenic belt has active serpentinization of peridotites and sig-
nificant lithospheric LWMAs (Fig. 10) (Idoko et al., 2019; Guillot et al.,
2015; Reynard, 2013; Baykiev et al., 2020). The Appalachian-Ouachita
orogenic belt also has active serpentinization of peridotites and signifi-
cant lithospheric LWMAs (Fig. 10) (Husch, 1990; Menke et al., 2018;
Zakharova et al., 2016). The pandemic also spread easterly, albeit less
severe outbreaks in basins on the Korean Peninsula, the Island of
Japan, and the western portion of the North America plate (Fig. 10).
Consistent with this bi-directional (westerly and easterly) spread of
COVID-19 outbreaks from the Yangtze craton (Stefanelli et al., 2020),
the predominant SARS-CoV-2 strain in the eastern portion of the
North American plate during the vernal period of the pandemic is ge-
netically similar to the predominant strain in the western portion of
the Eurasian plate, while the predominant coronavirus strain in the
western portion of the North American plate is genetically similar to
the predominant strain in the eastern portion of the Eurasian plate;
even though travel between Eurasia and North America is a fraction of
the travel within North America (Brufsky, 2020). Additionally, the se-
verity of COVID-19 outbreaks on the North American and Eurasian tec-
tonic plates during the vernal phase of the pandemic is directly
proportional to the intensity of the Proterozoic cratons-associated
LWMAs (Fig. 11) (Idoko et al., 2019; Tang et al., 2013b). Tectonic plates
withmarginal Proterozoic cratons-associated LWMAs (the African, Ara-
bian, Indian, and Australian plates) will experience relatively less severe
COVID-19 outbreaks (Fig. 11) (Idoko et al., 2019; Tang et al., 2013b); es-
pecially in continental regions farthest away from the collision zones
with the Eurasian plate (i.e., Sub-Saharan Africa). Furthermore, the
governing hydromagnetic perturbations and the South Atlantic
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Anomaly that are driving the weakening geomagnetic field intensity
are predominately restricted to Eurasia and the Americas (and the
southern tip of Africa) (Finlay et al., 2016a).


3.4. The relationship between the temporal dynamics of severe COVID-19
outbreaks and the lithospheric component of the geomagnetic field
dynamics


Severe COVID-19 outbreaks were first recorded in Eurasia in the
early months (January–February) of the vernal phase, with the tempo-
ral severity of the outbreak (growth of daily COVID-19 deaths) in Eur-
asia peaking in the vernal equinoctial period (late March-late April),
and subsequently declining (Figs. 12, 13). Here, we propose that the
emergence of COVID-19 outbreaks resulted from the generation of
LWMAs that exhibit resonance with ferromagnetic-like iron stores in
humans, thus enabling the magnetic catalysis of iron oxides-silicate-
like minerals and the associated SARS-CoV-2 (Naaman et al., 2019b).
The temporal dynamics of the severe COVID-19 outbreaks in Eurasia is
synchronous with the temporal dynamics of the ionospheric total elec-
tron count (a proxy for the coupled lithospheric component of the geo-
magnetic field (Thebault et al., 2010; Prokhorov et al., 2019)) for the
vernal phase,with thepeak in COVID-19death- associated illness occur-
ring at the vernal equinox (based on the 3-week-time to death (Zhou
et al., 2020)) (Figs. 12, 13) (Parwani et al., 2019). Severe COVID-19 out-
breaks in North America also peaked in the vernal equinoctial period
(late March-late April) (Figs. 12, 13) (Parwani et al., 2019).We propose
that the temporal severity of COVID-19 outbreaks in Eurasia and North
America in the autumnal phase will be synchronous with the autumnal







Fig. 9. Continental regions with weakening geomagnetic field intensity have severe COVID-19 outbreaks. The geomagnetic field intensity (A) and secular variation (B) as determined by
ESA's CHAMP and Swarmmagnetometry satellites by the GFZ German Research Centre for Geosciences. (A) The intensity of the total field is highest in the Polar Regions and lowest in the
South Atlantic anomaly. (B) The secular variation of the core field from 2006 to 2016 demonstrates a weakening geomagnetic field intensity. The most severe weakening in the
geomagnetic field intensity is occurring on the North and South American tectonic plates (and the southern tip of Africa) and those regions are experiencing severe COVID-19 outbreaks.
The basins inWestern Eurasia (Europe) also experience weakening geomagnetic field oscillations, with the strengthening field intensity in the Eurasian plate predominately occurring in
Eastern Eurasia (Asia). COVID-19 outbreaks have been more severe in Western Eurasia (Europe) than Eastern Eurasia (Asia). The geomagnetic field in the African plate has also been
strengthening.
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phase of the geomagnetic field intensity oscillation; thus, the second
peak of severe COVID-19 outbreaks is predicted in the autumnal equi-
noctial period (late September-late October) (Figs. 12, 13) (Parwani
et al., 2019). Based on the predictions by Bility, M. T., 2019 (Bility,
2019), we propose that COVID-19 outbreaks in North America in 2019
were misidentified as the vaping-associated severe acute respiratory
syndrome disease, which affected a relatively small number of high-
risked individuals (namely, vapors/electronic cigarette users with high
levels of iron oxides nanoparticles in their lungs due to the use of
Kanthal (iron alloy)- quartz rods heating element) (Butt et al., 2019;
Hswen and Brownstein, 2019; Viswam et al., 2018; Hartnett et al.,
2020). Indeed, a recent study by Shivani Mathur Gaiha et al. demon-
strated that vaping significantly increases the risk of COVID-19 in youths
in North America (Gaiha et al., 2019). The vaping-associated severe
acute respiratory syndrome disease exhibited symptomology, lung,
and kidney diseases, with silicate/glass-like pathologies and iron
oxide-like deposits (i.e., black particles), similar to COVID-19 (Butt
et al., 2019; Hswen and Brownstein, 2019; Viswam et al., 2018;
Hartnett et al., 2020; Fels Elliott et al., 2019). Furthermore, the temporal
dynamics of the vaping-associated severe acute respiratory syndrome
disease outbreak (daily hospitalizations) in North America is similar to
the temporal dynamics of COVID-19 outbreaks (daily deaths) in North
America, with the epidemic emerging in the vernal equinoctial period,
stabilizing during the solstitial period, increasing after the summer sol-
stice, peaking around the autumnal equinox, and subsequently declin-
ing (Hswen and Brownstein, 2019; Hartnett et al., 2020). Therefore,
we propose that the global epidemic curve of severe COVID-19

11

outbreaks (daily deaths over time) exhibit a semiannual oscillation,
with two maxima in the equinoctial periods (late March-late April;
late September-late October), and two minima around the solstices
(late June-late July; late December-late January)(Parwani et al., 2019),
along with a quasi-biannual oscillation between years, in consistence
with the geomagnetic field (and component lithospheric magnetic
field) dynamics (Figs. 12, 13) (Lyatsky and Hamza, 2001; Sebera et al.,
2019b; Ou et al., 2017). Furthermore, in consistencewith the hypothesis
that COVID-19 outbreaks are governed by geomagnetic field dynamics
(Archer et al., 2019), the global spatiotemporal dynamics of COVID-19
outbreaks mimics a vibrating drumhead-like dynamics. Although the
spatiotemporal dynamics and the intensity of the weakening geomag-
netic field varies yearly, the previous patterns suggest relative oscilla-
tions between Western Eurasia (in the vernal phase) and the
Americas (in the autumnal phase) (Sheshpari, 2017); thus, we retrodict
that the vernal phase of the epidemic coincided with the Western Eur-
asianmode andpredict that the autumnal phase of the epidemicwill co-
incide with the American mode.


3.5. The spatiotemporal relationship between serpentinization-associated
water storage and severe COVID-19 outbreaks in tectonic plates with Prote-
rozoic cratons


The spatiotemporal dynamics of terrestrial water storage in the lith-
osphere modulates the serpentinization of peridotites and the genera-
tion of ferromagnetic-like iron oxides-silicate rock minerals and the
associated magnetic anomalies (Giampouras et al., 2019; Beinlich







Fig. 10. Severe COVID-19 outbreaks are/will be restricted to tectonic plates with long-wavelength magnetic anomalies in Proterozoic cratons. Severe COVID-19 outbreaks have
predominately occurred in the western portion of the Eurasian plate and the American plates. Geophysical and geological analysis by Chijioke M. Idoko et al., 2019 and Yan-Jie Tang
et al., 2013, respectively, demonstrate that Proterozoic cratons in the North American, Eurasian (especially in the western portion-Europe), and South American tectonic plates are asso-
ciated with lithospheric long-wavelength magnetic anomalies. The LWMAs in the African and Australian plates are associated with Archean cratons, while the LWMAs in the Indian plate
are associatedwith the collision zonewith regions of the Eurasianplate that contains Proterozoic bedrocks. The Arabian plate hasmarginal LWMAs, albeit it is in collisionwith the Eurasian
plate.


M.T. Bility, Y. Agarwal, S. Ho et al. Science of the Total Environment xxx (xxxx) xxx

et al., 2018). Therefore, terrestrial water storage is a significant determi-
nant of severe COVID-19 outbreaks in tectonic plates with Proterozoic
cratons (Giampouras et al., 2019). Here, we propose that precipitation
(excesswetness)-associated increased in terrestrial water storagemod-
ulates the vernal equinoctial maximum of serpentinization-induced
COVID-19-LWMAs, while evaporation (excess dryness)-associated de-
creased in terrestrial water storagemodulates the autumnal equinoctial
maximumof serpentinization-induced COVID-19-LWMAs (Yi andWen,
2016; Strassberg et al., 2007; Hay, 1998); as demonstrated in the
serpentinization-driven carbon dioxidemineralization in the Ronda pe-
ridotites (Western Eurasia) (Giampouras et al., 2019). Analysis of the
terrestrialwater storage anomaly in tectonic plates with significant Pro-
terozoic cratons in the vernal phase of the recorded COVID-19pandemic
(December 2019–May 2020) using GRACE Satellite Data Analysis Tool
(National Aeronautics and Space Administration, NASA) (Tapley et al.,
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2019) demonstrates that basinswith severe COVID-19 outbreaks are as-
sociated with increased terrestrial water storage (wetter regions) and
vice visa (Figs. 14, 15, 16) (Giampouras et al., 2019). We predict that
basin regions with severe COVID-19 outbreaks in the autumnal phase
will be spatiotemporally associated with decreased terrestrial water
storage (excess dryness) and vice visa (Giampouras et al., 2019).


3.6. Public health implications of the magnetic catalysis-induced COVID-19
hypothesis


The current public health understanding and response to the SARS-
CoV-2-associated COVID-19 pandemic is based on the germ theory (El-
Sadr and Justman, 2020; Holmdahl and Buckee, 2020). Currently, it is
presumed that theCOVID-19pandemic beganwith a zoonotic transmis-
sion of a SARS-CoV-2-like virus from animal(s) to human(s) in the







Fig. 11. Severity of COVID-19 outbreaks in the tectonic plates is associated with the intensity of long-wavelength magnetic anomalies in Proterozoic cratons in a weakened geomagnetic
field. (A) Analysis of epidemiological data by Change Data Lab (May 21, 2020) demonstrates that countries on the North American, Western Eurasia-Europe, and South American tectonic
plates are associatedwith higher COVID-19 deaths per million people. (B) Analysis of the intensity of Proterozoic bedrock-associated LWMAs normalized to the intensity of the total geo-
magnetic field (semi-quantitative score: area covered and relative intensity) in the major tectonic plates and the severity of COVID-19 outbreaks (Derived from John Hopkins University-
Coronavirus Center, ending onMay 21, 2020) on those tectonic plates (C) demonstrates a direct association. The values for the LWMAs score denotes a single value of the entire plate. The
values for the deaths per million on the tectonic plate denotes the total recorded COVID-19 deaths divided by the total human population on the plate.


Fig. 12. The epidemic curve of severe COVID-19 outbreaks are/will be synchronouswith the semi-annual oscillations of the geomagnetic field intensity. (A) The lithospheric component of
the geomagnetic field and the associated long-wavelength magnetic anomalies are coupled to the ionospheric magnetic field. Analysis of the temporal dynamics of the geomagnetic
magnetic field in the northern hemisphere via ionospheric-vertical total electron count (TECU) measurements from global navigational satellites in 2016 (a solar minimum) by
Parwani,M. et al., 2019 (Russian Journal of Earth Sciences, VOL. 19, ES1003, doi:https://doi.org/10.2205/2018ES000644, 2019), demonstrates thewell-established semi-annual oscillation,
with twomaxima in the equinoctial period and the twominima in the solstitial period. The total electron count per month value represents themean for measurements from locations in
the United States, China and Norway. The vernal phase is designated as the Eurasian mode and the autumnal phase is designated the American mode, based on previous pattern of the
relative oscillations of theweakening geomagneticfield between Eurasia andNorth America. (B\\C) Analysis of the global temporal dynamics of severe COVID-19 outbreaks (global deaths
per month) (Our World In Data as of May 21, 2020) demonstrates a synchronous relationship with geomagnetic field oscillations, with severe COVID-19 outbreaks (global deaths per
month) peaking in the vernal equinoctial period and subsequently declining (B). Segmented correlation analysis demonstrate that the temporal dynamics of severe COVID-19 outbreaks
is directly associated with the ionospheric-total electron count (a proxy for the lithospheric magnetic field) during the ascending-vernal phase (January – March) (C).
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Fig. 13. The spatiotemporal dynamics of severe COVID-19 outbreaks are associatedwith the oscillations of the geomagneticfield intensity and restricted to tectonic plateswith Proterozoic
cratons. The global temporal dynamics of severe COVID-19 outbreaks in the vernal phase is synchronous with the oscillations of the geomagnetic field intensity and predominately
restricted to Eurasia and the Americas. Additionally, the global spatiotemporal dynamics of severe COVID-19 outbreaksmimics a vibrating drumhead, like the vibrating drumhead dynam-
ics of the geomagnetic field intensity. Themedian time to death for COVID-19 in the vernal phase is ~3weeks after the onset of illness; thus, there is a ~ 3weeks backward shift in the peak
at the equinox for the onset of illness associated with the peak daily death.


Fig. 14. Severe COVID-19 outbreaks are spatiotemporally associatedwith terrestrial water storage (TWS) dynamics in tectonic plates with Proterozoic cratons. Themaps of TWS anomaly
in tectonic plateswith Proterozoic cratons (green boxes) during the vernal phase of the COVID-19 pandemic demonstrate that regionswithmore severe COVID-19 outbreakswerewetter,
and vice versa. The maps were generated by NASA's Jet Propulsion Laboratory (JPL) using GRACE-FO satellites data.
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Fig. 15. The regional differences in the severity of COVID-19 outbreaks within tectonic
plates with Proterozoic cratons is associated with terrestrial water storage (TWS)
dynamics. Analysis of TWS anomaly in basins in tectonic plates with Proterozoic cratons
during the vernal phase of the COVID-19 pandemic. TWS analysis were performed for
major basins in North America (NA), (mostly in the United States (US), West NA, US and
Mexico-MX: Colorado, Rio Grande, Columbia, San Joaquin; East NA, US and Canada-CA:
Mississippi, Saint Lawrence, Saguenay, Churchill), South America (Brazil-Amazon and
Parana; Eastern Colombia and Venezuela-Orinoco), Western Eurasia (Spain-Douro, Italy-
Po, Czech Republic-Elbe, Poland-Odra), Eastern Eurasia (China-Yangtze/Chang Jiang),
Australia (Mackey),with highor low severity of COVID-19outbreaks. The reddish and blu-
ish colors denote river basins with low and high TWS anomalies, respectively, and regions
with low and high severity of COVID-19 outbreaks, respectively. The values presented de-
notes the sum or the value of the TWS anomaly of the major basins in the respective
region.
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Yangtze River basin (Wuhan, Hubei, China) on the Proterozoic-Yangtze
craton in late 2019 and that severe COVID-19 outbreaks are due to
person-to-person transmission (Ozma et al., 2020; Li et al., 2020a).
Therefore, stay-at-home restrictions, social distancing (>6 ft apart),
and the use of facemasks are employed to control the pandemic
(Ozma et al., 2020; Li et al., 2020a). Furthermore, the global epidemic
curve of SARS-CoV-2-associated COVID-19 outbreaks, with the

Fig. 16. The severity of COVID-19 outbreaks within tectonic plates with Proterozoic cratons in t
COVID-19 outbreakswithin the Eurasian and American tectonic plates during the vernal phase
water storage (TWS) anomaly exhibiting severe outbreaks (Blue color), while regionwith lowT
basins within the North American (NA) plate (Northeastern NA-United States: Mississippi,
Grande), South America (SA) plate (Central SA-Brazil: Amazon and Parana; Northern SA-Eas
Europe: Spain-Douro, Italy-Po; Eastern Europe: Czech Republic-Elbe, Poland-Odra. (B) Analysi
Eurasian andAmerican tectonic plates during the vernal equinoctial period demonstrates an ass
(H-TWS) exhibiting higher deaths per million people than low-TWS regions (L-TWS). The valu
million in the respective anomaly group. The P values for Analysis of variance (ANOVA) for TW
millionpeople:Month=0.026, Region=0.055, TWSanomaly group (LoworHigh)=0.057. (C
regions with high-TWS (H-TWS) demonstrates that TWS is directly associated with the severit
exhibit an inverse relationship between TWS and the COVID-19 deaths per population; albeit dr
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maximum in the equinoctial period and the minimum in the solstitial
period, is currently ascribed to those.


public health interventions. However, the germ theory and associ-
ated models have been incapable of making accurate long-term predic-
tions about the spatiotemporal dynamics of COVID-19 outbreaks
(Holmdahl and Buckee, 2020). Furthermore, those germ theory-
derived models cannot explain the differential severity of the COVID-
19pandemicwithin countries and continental regions or across tectonic
plates without using ad-hoc immunizing hypotheses that cannot be fal-
sified (Holmdahl and Buckee, 2020). These ad hoc-immunizing hypoth-
eses include the argument that Peru's severe COVID-19 outbreak,
despite early and highly restrictive lockdown, is due to the developing
nation status of the country and the associated economic weakness
(Virus Exposes Weak Links in Peru's Success Story, by Mitra Taj and
Anatoly Kurmanaev on June 12, 2020, New York Times). On the con-
trary, an ad hoc-immunizing hypothesis for the less severe COVID-19
outbreaks in Africa posits that the developing nation status of those
countries and the associated limited interaction with the global econ-
omy reduced the severity of COVID-19 outbreaks (Think 168,000 Venti-
lators Is Too Few? Try Three, by Graeme Wood on April 10, 2020, The
Atlantic; Coronavirus in South Africa: Scientists explore surprise theory
for low death rate, by AndrewHarding, BBC) (Mbow et al., 2020). South
Africa, which lies in the South Atlantic Anomaly and contains a Protero-
zoic range with active serpentinization-associated production of ser-
pentine and iron oxides (the southern cape conductive belt)
(Weckmann et al., 2007; Debeer et al., 1982) is the only country on
the African plate with severe COVID-19 outbreaks (Mbow et al., 2020).
Indeed, South Africa, with <5% of the population in Africa, accounts
for approximately 50% of the COVID-19 deaths in Africa (Drain and
Garrett, 2020). The severe COVID-19 outbreaks in South Africa

he vernal phase is associated with increase terrestrial water storage. (A) Analysis of severe
demonstrates regional differences within the same plate, with regionswith high terrestrial
WS anomaly exhibiting less severe outbreaks (Red color). TWS analysiswere performed for
Saint Lawrence, Saguenay, Churchill; Southwestern NA-Mexico: Grand de Santiago, Rio
tern Colombia and Venezuela: Orinoco), Western Eurasia (WE, Europe) plate (Western
s of the severity of COVID-19 outbreaks (by Our World In Data) and TWS anomaly in the
ociation between TWS and theCOVID-19deathspermillion people,with high-TWS regions
es presented denote the mean and standard deviation of the TWS anomaly or deaths per
S: Month = 0.85, Region = 0.1, TWS anomaly group (Low or High) < 0.0001; Deaths per
) Segmented correlation analysis for the ascending vernal phase of TWS (January–April) for
y of COVID-19 outbreaks in wetter regions. On the contrary, regions with low-TWS (LWS)
ier regions had significantly less severe outbreaks, thanwetter regions in the vernal phase.
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compared to the rest of Africa cannot be ascribed to differences in eth-
nicity (so-called genetic differences), age demographics, health bur-
dens, economic activities, molecular diagnostic capacity, or social-
political factors (Mbow et al., 2020). Botswana, which borders South
Africa and lies at the edge of the South Atlantic Anomaly, has not expe-
rienced a severe COVID-19 outbreak, despite shared ethnic-cultural
groups (predominately, Bantu tribes), similar age demographic (me-
dian age 24–27), underling health burdens (i.e., HIV/AIDS, Tuberculosis
and obesity) and economic development/activities (i.e., mining and
tourism) with South Africa (Lurie and Williams, 2014; Thami and
Chimusa, 2019; Langen, 2005). Additionally, the disproportionate se-
verity of COVID-19 outbreaks in South Africa emerged despite the
early and stringent governmental interventions to enforce the germ
theory-derived public health measures (i.e., social distancing, thewear-
ing of facemasks) (Mbow et al., 2020; Mehtar et al., 2020). Additionally,
the divergent dynamics of COVID-19 outbreaks on the North American
plate in the early autumnal phase, with increasing new COVID-19
deaths in the western portion (i.e., California) and decreasing new
COVID-19 deaths in the northeastern portion (i.e., New York) has
been ascribed to cultural-sociopolitical differences concerning the ad-
herence to the germ theory-derived public health measures (i.e., social
distancing, the use of facemask) (Coronavirus: What's behind alarming
new US outbreaks? by Holly Honderich and Ritu Prasad on June 30,
2020, BBC News). However, similar arguments are used to describe
the reverse of that COVID-19 spatiotemporal dynamic during the vernal
equinoctial period (Why New York has 14 times as many coronavirus

Fig. 17. The disproportionate severity of the COVID-19 epidemic in populations with African An
trial water storage. (A) The maps of TWS dynamics (GravIS - GFZ German Research Centre for G
strates that the eastern portion of theUnited States (U.S.) becamewetter during the equinoctial
U.S. has a similar population density as the coastal regions in thewestern portion of the U.S. (pe
severity of the COVID-19 outbreaks in the vernal phase (Note: cases includes both disease and
people per square mile and the dark color area (bark brown; high) denotes equal to or >300 p
equinoctial period was associated with more severe COVID-19 outbreaks (and associated dea
marks) in the eastern half of the U.S. experienced the highest increase in TWS and the most
new (red, latest week) and total (blue) cases per 10,000 people (10 K pop.) as of May 25, 20
was generated by John Hopkins University). (D) Populations with African ancestry in the U.S
the Appalachian-Ouachita orogenic belt (U.S. Census Bureau, The 2010 Census Briefs, The Blac
nately reside in the low-lying, flood prone regions in those basins and have higher exposure t
2020) demonstrate populationswith African ancestry have excess death burden compared to po
death relative to the state's population. The states and geographic regions include, the South (Lo
1.9, North Carolina=1.7), and theNortheast (Maryland=1.3, NewYork=1.2, Connecticut=
Foundation).


16

deaths as California, by German Lopez on April 13, 2020, Vox). We
argue that ascribing the divergent spatiotemporal dynamics of new
COVID-19 deaths in Northeastern and Western North America (United
States) to cultural-sociopolitical differences is an ad-hoc immunizing
hypothesis. The northeastern (i.e., New York City) and western
(i.e., Los Angeles) megacities of North America (United States) have
similar populations (including a high level of human movement be-
tween those regions), social-political environments, and economic de-
velopment/activities. Indeed, analysis of social distancing and masking
adherence in western (i.e., California) and northeastern (New York)
North America (United States) demonstrates similar levels (Supple-
mentary Fig. 1, 2, 3). However, the northeastern (i.e., New York) and
western (i.e., California) portions of North America (United States) ex-
hibit divergent dynamics of terrestrial water storage, whichwe propose
results in the divergent temporal dynamics of the severity of the COVID-
19 outbreaks (Zou et al., 2018; Cao et al., 2003-2016; Adusumilli et al.,
2019). Terrestrial water storage dynamics also account for the dispro-
portionate deaths in populations with African ancestry in the United
States during the vernal phase of the COVID-19 pandemic. Individuals
with African ancestry disproportionally reside in basins within the
coastal belt of the Greater Appalachian-Ouachita orogenic belt that
spans the South to the Northeastern United States (the so-called Black
belt) (Figs. 17, 18). This so-called Black belt region has been experienc-
ing increased terrestrial water storage over the past decades (Zou et al.,
2018; Cao et al., 2003-2016; Adusumilli et al., 2019) and experienced in-
creased terrestrial water storage during the vernal phase of the COVID-

cestry on the North American plate in the vernal phase co-localized with increased terres-
eosciences) in the North American plate for the solstitial and equinoctial periods demon-
period, whereas thewestern portion remained relatively dry. (B\\C) The eastern half of the
r U.S. Census Bureau, 2011), however, those regions exhibited significant differences in the
asymptomatic cases). Census legend: The light color (light tan; low) regions denotes <10
eople per square mile. The increased wetness in the eastern portion of the U.S. during the
ths, not shown). The river basins in the Appalachian-Ouachita orogenic belt (black-hatch
severe COVID-19 outbreaks. The COVID-19 epidemic map legend: The map displays the
20. The cases size ranges from 5, 500, 1000, to >1500 cases per 10,000 people (the map
. predominately (~90%) reside in the so-called black belt and other basins in and around
k Population: 2010; Issued September 2011). Populations with African ancestry predomi-
o increased TWS levels. Analysis of the COVID-19 pandemic in the vernal phase (April 13,
pulationswith non-African ancestry. Note: The valueswithin each state denotes the excess
uisiana=1.8,Mississippi=1.7, Alabama=2), Southeast (Georgia=1.6, South Carolina=
1.3). The COVID-19 data obtained from Samantha Artiga et al., April 21, 2020, Kaiser Family







Fig. 18. The disproportionate COVID-19-induced death burden in African Ancestry-popu-
lations on the North American plate in the vernal phase is associatedwith higher exposure
to increased terrestrialwater storage. Analysis of increased TWS score (March 2020) in the
basin regions in the Greater Appalachian-Ouachita orogenic belt (the so-called black belt)
during the vernal phase of the COVID-19 pandemic demonstrate an association between
the disproportionate impact of the COVID-19 pandamic (cumulative data on April 13,
2020) on populations with African ancestry and the increased levels of TWS exposure
(COVID-19 data obtained from Samantha Artiga et al., published on April, 21, 2020, Kaiser
Family Foundation).
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19 pandemic (Figs. 17, 18). Indeed, a recent report by theNational Acad-
emies of Sciences, Engineering, and Medicine (Framing the Challenge of
Urban Flooding in the United States, 2019) stated that individuals with
African ancestry disproportionally reside in the low lying-flood prone
areas in those coastal basins (Framing the Challenge of Urban Flooding
in the United States, 2019). This geographic concentration of individuals
with African ancestry in low lying-flood prone areas (de facto racial seg-
regation) is due in part to the geographic locations of the historical-
slave states, historical racial segregation laws and customs, and the con-
tinued economic disparity in the United States (Leibbrand et al., 2020).
Thus, COVID-19 outbreaks disproportionally affected peoples with
African ancestry in the United States during the vernal phase of the
COVID-19 pandemic in part due to their geographic concentration in
low lying-flood prone areas in the megacities within the coastal belt
that spans the South to the Northeastern United States (the so-called
Black belt). Indeed the disproportional COVID-19-induced mortality in
the African American population is directly associated with increased
terrestrial water storage exposure in the vernal phase (Figs. 17, 18).
Air pollution has been proposed within the germ theory paradigm as a
co-determinant of COVID-19-induced mortality in the urban regions
of North America (United States) and other parts of the world during
the vernal phase of the pandemic (Wu et al., 2020b; Heederik et al.,
2020). Thus, interventions against air pollution have been proposed as
a means of directly reducing COVID-19-induced mortality (Wu et al.,
2020b; Heederik et al., 2020). The assertion that air pollution accounts
for the severity of COVID-19 outbreaks is contradicted by global-scale
analysis, which shows that the tectonic plates with the highest COVID-
19-mortality burden (the North American, South American, and West-
ern Eurasian tectonic plates) have the lowest air population (Supple-
mentary Fig. 4) (Cohen et al., 2017). In contrast, continental regions
with the lowest COVID-19-mortality burden (the African, Indian, and
Eastern Eurasian tectonic plates) have the highest air population (Sup-
plementary Fig. 4). Urban regions are the industrial regions (regions
with air pollution generating-human activities (Cohen et al., 2017)) in
most countries (Liang et al., 2020; Li et al., 2020b; Krecl et al., 2020;
Toledo de Almeida Albuquerque et al., 2020; Guo et al., 2020;
Deshmukh et al., 2020; Hien et al., 2020; Power et al., 2018), and they
are predominately located in river basins with relatively higher terres-
trial water storage (van den Brandeler et al., 2019). Therefore, regional
(i.e., county/province) analysis within a country will demonstrate a di-
rect association between the severity of COVID-19 outbreaks and the
air pollution during the vernal phase of the pandemic (Liang et al.,
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2020), albeit, that association does not exist for continental
(i.e., tectonic plates) analysis at the global scale (Supplementary
Fig. 4). A temperate climate condition and reduced solar radiation
have been proposed as a major determinant of severe COVID-19 out-
breaks in North America (United States) and other regions (Sagripanti
and Lytle, 2020; Kroumpouzos et al., 2020; Gunthe et al., 2020); how-
ever, severe COVID-19 outbreaks occurred in divergent climate and
solar radiation conditions (Supplementary Fig. 5) (Yao et al., 2020).
The proposed serpentinization-induced lithospheric LWMAs mediated
severe COVID-19 outbreaks hypothesis provides a means to predict
the spatiotemporal dynamics of severe COVID-19 outbreaks using em-
pirical data obtained from magnetometry and gravimetry satellites as
demonstrated in Bility, M.T., 2019 (Bility, 2019). Like current responses
to natural disasters, the nowcasting and forecasting of COVID-19-
LWMAs using those empirical data could enable better mitigation strat-
egies. Additionally, the development of personal protective equipment/
devices, such as Nephrite-Jade amulets (Harlow and Sorensen, 2005),
which may readily interact with and abrogate serpentinization-
induced LWMAs, may provide a means of shielding humans and
preventing COVID-19. Furthermore, biomedical interventions targeting
ferromagnetic-like iron stores (i.e., iron chelators-deferoxamine
(Gomez-Pastora et al., 2020; Ruscitti et al., 2020; Edeas et al., 2020;
Mobarra et al., 2016)) in high-risk groups or diseased individuals may
provide a means of preventing and ameliorating COVID-19.

3.7. Strengths and limitations of themagnetic catalysis-mediated COVID-19
hypothesis


A limitation of this study is the lack of genomic sequence data for the
coronavirus producing the SARS-CoV-2-like antigens and a comparative
genomic analysis with the SARS-CoV-2 virus in humans in Pennsylvania
and the northeastern United States. Indeed, outbreaks of a COVID-19-
like disease in minks on isolated farms in Western Eurasia (Spain and
The Netherlands) demonstrated that emerging SARS-CoV-2-like viruses
in animals and humans within an isolated geographic location exhibit
similarity in their genomic sequences, albeit differences exist
(Oreshkova et al., 2020). Furthermore, that study demonstrates similar
hemorrhagic lung disease as observed in our study, thus providing addi-
tional evidence that animal colonies are susceptible to outbreaks of le-
thal COVID-19-like disease and associated SARS-CoV-2-like infection
in the absence of experimental induction (Oreshkova et al., 2020). A
limitation of this study is thatwe did not examine vaping-associated se-
vere acute respiratory syndrome disease tissues from 2019 for the pres-
ence of the SARS-CoV-2 virus. Another limitation of this study is the lack
of data identifying the lithospheric magnetic field-spherical harmonics
that mediate severe COVID-19 outbreaks. Furthermore, this study did
not identify the electromagnetic wave(s) that mediates COVID-19.


Future experiments and analysis in support of this hypothesis will
determine 1) the genomic sequence of the polynucleotide molecules
producing the SARS-CoV-2-like antigens in the laboratory rats using
next-generation sequencing technology, 2) the ability of Nephrite-Jade
amulets to prevent lethal COVID-19-like disease and associated SARS-
CoV-2-like infection in laboratory rats in our colony during the equinoc-
tial period, 3) the presence of SARS-CoV-2 genomes and antigens in the
blood and tissues of vaping-associated severe acute respiratory syn-
drome patients in North America and collected in 2019 prior to the re-
corded COVID-19 pandemic using validated diagnostic assays, 4) the
lithospheric magnetic field-spherical harmonics associated with the
spatiotemporal dynamics of severe COVID-19 outbreaks using magne-
tometry satellites data along with gravimetry satellites data (i.e.
Swarm and GRACE-FO satellites) and epidemiological data (i.e., Our
World in Data), and 5) the ability of an artificialmagnetic field to gener-
ate of iron oxides-silicate-likeminerals and SARS-CoV-2 via altering the
spin state of electrons in biogenic molecules from humans (and other
animals).
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In this study, we proposed a hypothesis for the SARS-CoV-2-
associated COVID-19 pandemic based on an approximately
7000–6000 years old knowledge system (Hemudu and Majiabang-
Traditional Chinese Medicine) that emerged on the Proterozoic-
Yangtze craton during severe geological and geophysical conditions
that are similar to the current conditions of the Holocene (Nilsson
et al., 2014; Eric, 1999). The scientific frameworks and concepts
employed in the proposed hypothesis, namely, 1) the carbonate-
silicate geochemical cycle and the associated generation of magnetic
anomalies via serpentinization of peridotites in a weakened geomag-
netic field (Ortiz et al., 2018), 2) chiral-induced spin selectivity effect
in biological molecules (Naaman, 2019), and 3) magnetic catalysis
(Gusynin et al., 1999; Semenoff et al., 1999; Miransky, 1996) are well-
established. This work provides a hypothesis (including themechanism
of disease) along with supporting evidence for the role of
serpentinization-induced resonant LWMAs inmediating the spatiotem-
poral dynamics of SARS-CoV-2-associated COVID-19 outbreaks. Most
important, the proposed hypothesis meets the criteria of a robust scien-
tific hypothesis (Horsten, 2005; Lehoux and Foster, 2012; Dupuis-
McDonald, 2019; Mott, 1983); namely, 1) it is grounded in well-
established scientific frameworks and concepts, 2) provides a unifying
and self-consistent framework that accounts for the empirical evidence,
including the so-called anomalies and paradoxes within the current
dominant paradigm (the germ theory), 3) makes falsifiable predictions
(as demonstrated in Bility, M.T., 2019 (Bility, 2019)) and retrodictions,
which can be readily examined by others using empirical evidence,
and 4) it does not employ logical fallacies that appeal to emotion
(i.e., sociopolitical-cultural affiliation) or authority (i.e., statuswithin so-
ciety). Additionally, this hypothesis addressed thewell-established lim-
itations of the germ theory in describing and predicting the
phenomenology of the SARS-CoV-2-associated COVID-19 pandemic.


4. Conclusion


In conclusion, for the first time, we provide a hypothesis, which
posits that the carbonate-silicate geochemical cycle and associated
geological-geophysical changes mediate human disease, namely,
SARS-CoV-2-associated COVID-19. Using insights from Neolithic-
Traditional Chinese Medicine (and other Indigenous Knowledge), and
the chiral-induced spin selectivity effect in biomolecules, we provide
evidence supporting a hypothesis, which posits serpentinization-
induced lithospheric LWMAs in Proterozoic cratons, in aweakened geo-
magneticfield,mediate SARS-CoV-2-associated COVID-19 outbreaks via
the magnetic catalysis of iron oxides-silicate-like minerals and SARS-
CoV-2 from biogenic molecules in humans. Humans and constituent
biogenic molecules are forms of condensed matter (van der Gucht,
2018; Marx, 2020a). This work seeks to advance the science of public
health, as it lays the foundation for the unification of dynamics in the
ferromagnetic-like iron-containing human-biosphere and geosphere
via the empirical laws and the theoretical frameworks of condensed
matter physics (van der Gucht, 2018; Marx, 2020b).
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ABSTRACT
This article addresses questions in human geography and 
the geographies of sexuality by drawing upon one year of 
embedded in situ observations of dogs and their human 
companions at three public dog parks in Portland, Oregon. 
The purpose of this research is to uncover emerging themes 
in human and canine interactive behavioral patterns in urban 
dog parks to better understand human a-/moral decision-
making in public spaces and uncover bias and emergent 
assumptions around gender, race, and sexuality. Specifically, 
and in order of priority, I examine the following questions: 
(1) How do human companions manage, contribute, and 
respond to violence in dogs? (2) What issues surround queer 
performativity and human reaction to homosexual sex 
between and among dogs? and (3) Do dogs suffer oppression 
based upon (perceived) gender? It concludes by applying 
Black feminist criminology categories through which my 
observations can be understood and by inferring from lessons 
relevant to human and dog interactions to suggest practical 
applications that disrupts hegemonic masculinities and 
improves access to emancipatory spaces.


Introduction


In order to better understand themes within human geography and the spaces 
to which it applies, this article seeks to uncover emergent themes in human and 
canine interactive behavioral patterns represented within urban dog parks by 
examining the spaces through feminist, queer, and animaling lenses. By doing so, it 
thus aims to (re)consider moral decision-making in both human and animal spaces 
and to better understand how it is influenced by assumptions around gender and 
sexuality. Already, there has been much work done on unconscious bias in relation 
to the geographies of sexuality and gender which has revealed consistent patterns 
of beliefs in people in upholding themes within heteronormativity, patriarchy, and 
male entitlement (Lykke 2010). Lacking from the existing research, however, is an 
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application of these themes to human–animal spaces as they would be interro-
gated by feminist geography. Further, as people are exceptionally skilled at hiding 
these biases in daily interactions (even from themselves) and uncovering them 
has required a variety of methods (Banaji and Greenwald 2016; Vedantam 2010), 
here I propose another such method for uncovering unconscious biases around 
gender, sexuality, and race and their applicability in unique urban spaces in which 
humans and animals intersect (cf. Urbanik and Morgan 2013).


While this research primarily involves applying theoretical considerations from 
feminist and queer theory, and draws inspiration from applications of Black crim-
inology, to non-human animal observations collected over the course of a year in 
urban dog parks, the inherent relationship between human, dog, and dog parks 
brings the question into the realm of human (specifically feminist) geography. 
Feminist geography, in the broadest sense, examines the ways in which geograph-
ical concepts such as space, place, and environment interact with society in ways 
relevant to the feminist researcher. Over the last few decades, feminist geography 
has emerged and developed a number of internal debates about the role, meaning, 
purposes, and goals of applying a feminist lens to questions in human geography. 
Even by the late 1990s these debates had grown by a considerable degree (see 
Jones, Nast, and Roberts 1997) and they continue unabated today (see Sharp 2009). 
This study is not meant to resolve these disputes so much as to contribute to the 
rich and fruitful vein within feminist geography that understands gendered con-
structions and oppression in its relationship to certain physical spaces set against 
specific places and situated within particular environments. In particular, it delves 
into the space of (some) urban dog parks and explores the way the cultural expec-
tations defining such spaces contribute to gendered assumptions and oppression, 
including of human women and of non-human animals (here: dogs), with the hope 
of delineating the features of a surprisingly oppressive and violent space.


Indeed, theoretical and empirical research into critical facets of human geog-
raphy has already uncovered much of the underlying reality of how people and 
cultures construct gender identity, race, and other features through the use of 
spaces and places, perhaps most profoundly within McKittrick (2006). McKittrick’s 
cornerstone observation is that the fundamental nature and use of (public) spaces 
is intrinsically bound up with the ways in which we have been led to understand 
the hegemonic presence of the white male subject. This problem manifests both 
in actuality and in concept, is consistent throughout both history and geography, 
and is intrinsically manifest in the materiality of everyday spaces (McKittrick 2006). 
Here, I introduce instead the parallel concept of the oppressive human with rela-
tionship to that of the oppressed dog, which is subjected to the often speciesist, 
typically anthropocentric hegemonic presence of the human subject. The central 
concept relevant to the oppressed (dog) was noted by Tuvel,


[C]onsider how human values are imposed on animals through cultural imperialism. 
Cultural imperialism takes place when ‘the dominant meanings of a society render the 
particular perspective of one’s own group invisible at the same time as they stereotype 
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one’s group and mark it out as the Other’ … In cultural imperialism, what the dominant 
group says, thinks and does goes … Their values are what matter, and what will become 
infused as ‘universal’ values. The idea that human values matter whereas animals’ val-
ues do not is what underlies nearly all justifications for the use of animals. That humans 
value medical experiments, meat-eating, animal entertainment in zoos and pet-keeping 
are all seen as more important than any value animals may have for themselves. In addi-
tion to the way pets are forced to live by human cultural standards (including that we 
‘keep them indoors or put bells around cats’ necks to impact their success at hunting or 
forbid dogs from digging or otherwise scavenging for food’), laboratory animals are also 
evidently forced to live by human standards. (Tuvel 2014, 116)


In particular, regarding the interaction of human beings and animals both inside 
of and apart from physical space, humans project their moral beliefs and assump-
tions onto animals and yet also consider animals ‘outside’ the moral sphere. In 
public spaces, we see this failure when we consider spaces neutral, rather than 
gendered, raced, anthropocentric, or otherwise bound up with axes of oppres-
sion (Beebeejuan 2016; Lendrum 2017; McKittrick 2006). In animals, we see this 
inconsistency when applying human moral values to dogs by calling them ‘loyal’ or 
‘disobedient’ or when referring to cats as ‘self-sufficient’ or ‘arrogant’ and yet accept-
ing behaviors like fighting and torturing small animals as value-free and ‘natural.’


In the example of the urban dog park, it is natural to see how such a moral incon-
sistency compares against McKittrick’s (2006) concept of the hegemonic presence 
of the white male subject as an ethical standard against which other individu-
als, races, and dogs are to be compared. As such, human relationships with both 
human–animal spaces and animals themselves provide a richly revealing double 
site of morality and amorality. This forms an a-/moral paradox within human geog-
raphy and within ‘animaling,’ in which humans ignore the moral valences of public 
spaces and yet feel free to express deeply-held moral beliefs and assumptions 
through their perceptions of and interactions with animals (who are presented 
as bearing full responsibility for them and yet understood not to be responsible). 
To this end, recent studies in feminist geography have uncovered greater depths 
of the constructions of race and gender within spaces, including public spaces 
(Beebeejuan 2016; Lloro-Bidart 2017). Likewise, ethnographic research in social 
psychology, animal related discourses, and animaling, have included targeted 
investigations of how and when animals interact with human companions in urban 
environments (Birke, Bryld, and Lykke 2004; Graham and Glover 2014; Instone 
and Sweeney 2014; MacInnes 2003; Tissot 2011). Critically observing how people 
engage and navigate these provides a fruitful way of understanding anthropocen-
tric oppression, which can serve as a theoretical model for accessing unconscious 
or concealed bias around gender, race, and sexuality paradigmatic of both society 
at large and the relevant spaces themselves as microcosms thereof.


Throughout this work the word ‘rape’ describes human perceptions of dogs 
forcefully penetrating other dogs who have given no indication of wishing to 
engage in sexual activity (see Palmer 1989). Of course, the following caveat applies. 
Because of my own situatedness as a human, rather than as a dog, I recognize 
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my limitations in being able to determine when an incidence of dog humping 
qualifies as rape. In particular, from my own anthropocentric frame, it is difficult if 
not impossible to ascertain when canine sexual advances are un/wanted, or when 
they are rapes rather than performances of canine dominance, which introduces 
considerable unavoidable ambiguity in my interpretations of this variable. Though 
tangential to raise at this juncture, these limitations raise a pressing question to 
the study of animal geographies: how are we to/can we know other species’ expe-
riences of the world in a way that stays true to the animals’ experiences without 
being filtered through our own human perceptions and social conditioning (with 
regard to animal behavior, especially)? I do not seek to probe this question and 
will, instead, use care throughout the article to indicate that my observations of 
canine sexual behavior at the dog park fall upon a challenging spectrum in which 
consent is difficult to determine. Furthermore, I am aware that this could be inter-
preted as a dismissive attitude towards the seriousness of rape, but the opposite 
is the case. It is these very dismissive attitudes that this work seeks to uncover and 
repair. In addressing anthropocentric attitudes to dogs, however, because human–
dog interaction is intrinsically bound up in the expression of deeply entrenched 
human moral beliefs but also provides a site for denial of responsibility for them, 
it is important to describe the actions of dogs as they are in terms of violence, and 
particularly sexual violence, to best understand the significance of subsequent 
human responses. Therefore, the use of the word ‘rape,’ though thusly qualified and 
jarring, is used following critical reflection, to disrupt the human tendency to both 
project and deny moral evaluations in interactions with dogs and to analyze the 
ways in which sexual violence arises in ‘everyday’ situations within public dog parks.


This kind of analysis is valuable on three counts. First, it enables a deeper under-
standing of human interaction with their own species and the deeply entrenched 
systems of gendered, racial, and homophobic oppression often concealed beneath 
layers of discursively constructed norms which enable their perpetuation. Second, 
it defamiliarizes our understanding of dog interaction and denial of moral signif-
icance and reveals ways in which humans are complicit in perpetuating similar 
systems of oppression within dog culture and animal spaces which intersect with 
our own. Third, it forces us to confront realities of oppression and violence within 
public spaces and to consider their gendered reality and the means by which we 
perpetuate those problems, inviting us to reconsider dog parks through feminist 
and animal geography as emancipatory rather than oppressive spaces. It therefore 
forces us to confront and unpack our own biases and assumptions about humans, 
animals, and spaces while considering those of dogs living alongside humans and 
thus allows us to extend our work for social justice towards the oppressed dog 
while de-masculinizing, thus improving, urban public spaces.


Consequently, I examine the following questions, which are underdeveloped 
within intersectional animal/feminist literature: (1) How do human discourses of 
rape culture get mapped onto dogs’ sexual encounters at dog parks; particularly, 
how do companions manage, contribute, and respond to ‘dog rape culture’? (2) 
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What issues surround queer performativity and human reaction to homosexual 
sex between and among dogs? and (3) Do dogs suffer oppression based upon 
(perceived) gender.


To answer these questions, this article engages feminist geography and broader 
feminist literature and draws on nearly 1000 h of public observations of dogs and 
their human companions conducted at three dog parks in Southeast Portland, 
Oregon, beginning on 10 June 2016, and ending on 10 June 2017. I conducted my 
study within Portland cognizant of its unique character as an urban area yet aware 
that it may not necessarily generalize to other urban spaces of different spatial 
politics and social relations. Particularly, Portland is a highly progressive city that is 
largely racially white. While it falls outside of the scope of this study to generalize 
to other urban spaces, the significant progressive orientation of Portland suggests 
that similar research in other spaces could reveal themes relevant to cultural and 
political geography. I chose dog parks because they provide an obvious field site 
for observing how people and dogs socialize in public spaces and how these 
interact with gender, and because of frequent incidents of unwanted penetration 
(dog humping/rape) that take place in full view that present a canine analogue of 
rape/sexual culture onto which human rape cultures are dynamically mapped. With 
the possible exception of zoos, no other urban venue provides this observational 
opportunity (cf. Garner and Grazian 2016).


This research extends established discourses in social psychology and human 
geography and is informed by in situ observations that examine people and dogs 
in urban public spaces. This particular article builds on the theoretical approach 
of the Chicago school concerning social behaviorism and symbolic interactionism 
and applies feminist and feminist geography lenses (Cooley 1998; Cottrell 1980; 
Lendrum 2017). By drawing on public observations, I see my work as based in, 
building upon, and extending the theoretical and practical reach of these lines 
of literature along with other intersecting domains of inquiry, particularly as it 
applies to the growing literature about dogs and urban environments (Booth 2016; 
Holmberg 2013; Instone and Sweeney 2014; Lykke 2010). There are, however, sig-
nificant gaps in this literature relating to gender, geography, queering, and rape 
culture, and to fill these gaps I turn to critical feminist and queer scholarship of 
recent decades and more recent literature in feminist geography and the geog-
raphy of sexuality.


Methods: studying dog and their human companions at the dog park


From 10 June 2016, to 10 June 2017, I stationed myself on benches that were in 
central observational locations at three dog parks in Southeast Portland, Oregon. 
Observation sessions varied widely according to the day of the week and time of 
day. These, however, lasted a minimum of two and no more than 7 h and concluded 
by 7:30 pm (due to visibility). I did not conduct any observations in heavy rain. 
While engaging in observation, my approach was to sit or walk around the dog 
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park, observe, take notes, talk with people or inspect dogs, and then inconspic-
uously leave, rendering this work primarily under the umbrella of multispecies 
urban ethnography. Of note, while some quantitative data was collected, especially 
regarding dogs’ gender, their human companions, and various facets of the behav-
ior of dogs and their human companions, this study is best considered mostly 
qualitative in nature and did not make use of rigorous statistical analysis.


During these observational sessions I gave particular scrutiny to two space- 
defining categories of a-/morally salient behavior: human companion behavior as it 
related to dogs and canine actions. The following fall into the former (moral behav-
ior) category: how human companions engaged, ignored, or broke up ‘dog fights’ 
(aggression between or among dogs) and dog humping/rapes, collection of dog 
droppings, use of leashes, humans raising their voices (subjectively determined), 
use of shock collars, and general human and dog interactions, especially ways in 
which gender, apparent gender, or gendering inter-/acted within the spaces. The 
following fall into the latter category of a-/moral canine behavior: penetrative 
acts among dogs, humping without penetration, dog fights, and urinating and 
defecating in unauthorized areas (e.g. on a human’s leg or another dog’s head or 
body or in the communal water bowl). I ignored non-violent dog interactions that 
elicited reactions and punishments from owners (such as canine coprophagy) 
because, while they remain relevant to those lessons derivable from observing 
human–dog interactions within animal spaces that reveal themes of material- 
semiotic performativity of human/animal relationships (cf. Birke, Bryld, and Lykke 
2004), they fall outside of the purview of this investigation.


Out of strict necessity to the research, I routinely left the area immediately 
around the park bench to inspect individual dogs in order to ascertain evidence 
concerning gendered and gendering behavior at the dog parks, the importance 
of which became even more striking over the course of my fieldwork. Throughout, 
I used a slightly modified inductive grounded theory approach that articulated 
and generated emerging themes from my recorded observations (Thomas 2006).


The usual caveats of observational research also apply here. While I closely and 
respectfully examined the genitals of slightly fewer than ten thousand dogs, being 
careful not to cause alarm and moving away if any dog appeared uncomfortable, 
there is some relevant margin of error concerning my observations about their 
gender in some instances. It is also more than possible – in fact it is inevitable, 
though I endeavored not to make assumptions – that I misgendered some of their 
human companions (that is, I tagged a gender to a person who did not self-identify 
with that gender). In some of the more extreme cases, as is related to pronounced 
dog behavior (starting fights, urinating on people, humping or other penetrative 
acts), I attempted to address this shortcoming by asking human companions their 
preferred pronouns, as situating the results against McKittrick’s (2006) hegemonic 
presence of the white male subject required this data. If people were comfortable 
with my question, I then interrogated them further and inquired sensitively into 
their sexual orientation. I compared some of these results with human behavior in 
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response to what is ubiquitously considered pronounced, inappropriate/immoral 
dog behavior (see above). To protect anonymity, in no instance were any human 
names recorded, and to avoid an anthropocentric difference in treatment of 
humans versus dogs, whose privacy I needed to violate to perform genital inspec-
tions, I always interacted with dogs in the most minimally intrusive way possible.


The first and last letter of dog names, however, were recorded, along with 
their fur colorations and distinctive patterns, but these have subsequently been 
changed to protect the identity of both the dogs and of their human companions. 
I did not inquire into social class, income status, educational level or the self-iden-
tified race of human companions. While data at the intersection of these variables 
may have proven helpful, especially for revealing the full texture of the relevant 
and material geographies within urban dog parks, for ethical reasons these factors 
were not elicited in this study.


I also did not inquire as to the breed of the dog, which admittedly leaves out 
a crucial axis of animality – neither animality nor ‘dogs’ represent a monolithic 
biological category. A few considerations kept me from including this potentially 
relevant variable, which may play a role as indicated by intersectional research 
about race and dog breeds (cf. Kim 2015; Kim and Freccero 2013; Nair 2010). First, 
from my experience most dogs at dog parks in Portland are mixed breeds; second, 
I did not want to engage in breed stereotyping or other animal/dog essentializing; 
and third, some human companions are offended when asking the breed of their 
dogs. Most importantly, I do not consider myself qualified to make judgments as 
to a dog’s breed as I have no formal training in this area and therefore consider 
this an opportunity for future intersectional geographies research. Similarly, while I 
initially attempted to note whether or not male dogs were neutered, in many cases 
it was impossible to make this determination (other issues like cryptorchidism or 
recent surgeries made this determination additionally problematic, especially as I 
sought to be as non-intrusive as possible with my canine subjects). Early on I aban-
doned my attempt to collect this data due to the high likelihood of making errors.


Results


Navigating ‘Dog Rape Culture’


Averaging across my data, in my observational vicinity there was approximately 
one dog rape/humping incident every 60  min (1004 documented dog rapes/
humping incidents) and one dog fight every 71 min (847 documented dog fights). 
(Here, I use Palmer’s (1989) criteria for rape, noting my anthropomorphic limi-
tations in assessing when a humping incident constitutes rape in dogs. NB: the 
phrase ‘dog rape/humping incident’ documents only those incidents in which 
the activity appeared unwanted from my perspective – the humped dog having 
given no encouragement and apparently not enjoying the activity.) These numbers 
increased or decreased based upon the number of male dogs present at any given 
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time, rising at times to one such incident or the other every three to five minutes 
during peak male-density periods. In general, more dog rapes/humping incidents 
occurred when more male dogs were present, and, somewhat surprisingly, 100% 
of dog rapes/humping incidents were perpetrated by male dogs. Neither the time 
of day of the incident, weather, the number of human spectators present, or the 
gender of the dogs or humans in the vicinity was a statically significant variable 
in dog rape/humping incidents rates. Overall, 86% of dogs raped/humped were 
female dogs, 12% were males, and the gender of the victimized dog could not 
be determined in 2% of the cases. I cannot provide accurate numbers on the sex 
of the instigators of dog fights because I was not always viewing an interaction 
when a fight erupted.


Human companions took active roles in intervening in incidents between dogs, 
providing an avenue for insight into the gendered status of the a-/moral para-
dox in human interpretations of domesticated canine behavior. Humans made 
some attempt to intervene in dog fights 99% of the time, by raising voice(s) (91%), 
attempting to physically intervene (19%), and other behaviors (29%) including 
shocking dogs who wore electric dog collars, swinging leashes, pulling out food, 
blowing horns, and in rare cases singing at the dogs or (once) doing jumping jacks 
next to the dogs, presumably as a distraction.


The response to dog rapes/humping incidents, however, was markedly different 
than to dog fights. The data suggest that the deciding variable for whether or not 
a human would interfere in a dog’s rape/humping incident was the dog’s gender. 
When a male dog was raping/humping another male dog, humans attempted to 
intervene 97% of the time. When a male dog was raping/humping a female dog, 
humans only attempted to intervene 32% of the time. Moreover, humans encour-
aged the male dog (to ‘get her, boy!’ in one case) 12% of the time and laughed out 
loud 18% of the time when a female dog was being raped/humped. Humans only 
laughed 7% of the time when a male dog was raped/humped, and many male 
owners showed shame consistent with a homophobic response in many such 
instances (Anderson 2004; Doherty and Anderson 2004).


These figures were also skewed by the gender of human companions. Female 
human companions attempted to intervene in a dog’s rape/humping incident, 
regardless of the dog’s gender, 98% of the time. Male human companions were 
far less likely to intervene in the rape/humping of a female dog than a male dog, 
with interventions occurring only 18% of the time. (As previously mentioned, I 
do not have accurate data on the sexual orientations of human companions to 
know whether or not that variable was statically significant regarding attempts to 
stop a dog’s rape/humping, though this intersection between sexual orientation 
and dog rape/humping prevention willingness could constitute a fruitful vein for 
future research.)







GENDER, PLACE & CULTURE   9


Issues of queer performativity


As noted above, human companions, especially human males, were more likely 
to intervene in a male dog’s rape/humping incident than a female dog’s rape/
humping incident. When dogs appeared to mutually participate in penetrative 
behavior (i.e. when penetration was not resisted, especially when dogs appeared 
to ‘court’ one another before penetration began) the numbers were similar.


When a male dog ‘dry humped’ or penetrated a female dog who showed no 
signs of resisting, 81% of female human companions attempted to stop the 
engagement. Only 13% of male companions attempted to interrupt the humping 
behavior. No female dogs initiated humping or other acts which could be consid-
ered sexual (since we generally do not consider the sniffing of one dog’s anus by 
another dog to be a sexual behavior amongst dogs so much as a specialized form 
of canine greeting and sociality), though they occasionally did appear to hump in 
dominance displays, which nearly always merely elicited laughter and gendered 
comments from human onlookers/companions and were rarely broken up before 
they concluded on their own (as data was focusing upon potential dog rapes, this 
variable was not quantitatively recorded in this study).


During the span of my observations, there were 29 incidents among 15 dogs 
in which dogs controlled by shock collars were delivered an electric shock. All of 
those 15 dogs were male with male owners, and all 15 of the incidents involved 
a sexual act with another male dog, possibly implying homophobic shame trig-
gering a violent response in the dogs’ male human companions. (I witnessed no 
incidence of female dogs having shock collars applied, though such devices were 
fairly common on female dogs kept by male companions.) Four dogs with shock 
collars were repeat offenders, with one of those dogs committing (the clear) rape 
of female dogs on three separate occasions. Overall, there were 27 occurrences of 
dogs with shock collars engaged in sex acts with female dogs (whether shocked 
for it or not); 20 of these were aggressive enough to be deemed rapes and 7 
showed no sign of resistance. In every occurrence, when a dog was shocked, he 
immediately desisted from his behavior.


There were five incidents where three or more dogs were engaged in un-resisted 
group sexual behavior. None of these incidents, which involved a mix of male and 
female dogs, were broken up.


Oppression of dogs


Gender had an apparent effect on the way a dog was treated (cf. Kydd and 
McGreevy 2017). Male human companions referred to their male dogs as ‘buddy’ 
97% more often than did female human companions (4426 documented examples 
of a male human companion calling his male dog ‘buddy’ versus 2247 documented 
uses by female companions of male dogs), who often just called the dog by his 
name. Males also referred to female dogs as ‘girl’ (e.g. ‘come here, girl,’ ‘good girl,’ 
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and ‘atta girl’) 89% more frequently than did female human companions (3543 
incidents versus 1872). There was not a single incident when I overheard the word 
‘bitch’ being used to refer to a female dog by a female human companion, but 
this word was heard a total of 108 times by male human companions. Within this 
distribution, 22 males used this word more than once, with one male using it 11 
times in a single hour on one afternoon.


Frequency of leash use was also more common among male human compan-
ions than female human companions. Males were 68% more likely to leash their 
dogs than females (3266 documented incidents versus 1945, including only those 
in which the gender of the human companion was determined). And female dogs 
were 70% more likely to be leashed than male dogs (1641 documented female 
leashing incidents versus 965 male leashing incidents, limited to those cases in 
which the sex of the dog was known). The incidence of this was less pronounced 
when human companions had two dogs, one male and one female. In these occur-
rences both dogs either were or were not leashed, independent of gender. This 
also held true whether or not the human companion was male or female. There 
was no apparent difference in the amount of time a dog spent on a leash between 
male and female dogs or between male and female owners.


Over the course of my observations there were 39 incidents of an adult human 
companion striking a dog (I did not count striking by children). All 39 of these 
incidents were perpetrated by male companions and 29 of the dogs struck were 
female. In 30 of the striking events the dog was hit with a leash or ball thrower, one 
dog was hit with an unwieldy large tree branch, one with a boot, two with thrown 
stones, and the others with hands or feet. There were two incidents of female dogs 
being repeatedly hit with leashes by their male human companions, one of which 
resulted in the dog being carried away as she was too frightened to walk. Young 
children (under approximately five years old) hit dogs relatively frequently and 
apparently indiscriminately to the dog’s gender (a count was not kept), and though 
this behavior was clearly more frequent in boys than in girls, it was not approved 
of in any observed cases by their human guardians. Girls, however, seemed more 
often to be punished verbally while boys striking dogs were far more likely to be 
intervened upon physically, especially by male adults (cf. McLaren and Parusel 
2015). Socializing forces upon children that normalized violence and hegemonic 
gender constructions are therefore suspected but not derivable from this research.


Discussion


While there is an emerging field of literature that attempts to establish an ethical 
infrastructure regulating the behavior of dogs at dog parks, at this time there 
are no commonly recognized institutional principles that articulate normative 
behaviors for human companions (Borthwick 2009; Carter 2016a, 2016b, 2016c; 
Fox and Gee 2017; Holmberg 2013; Instone and Sweeney 2014). Consequently, 
dog parks occupy unique public spaces in urban areas where various and localized 
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socializations, including concerning gender, are manifest (Graham and Glover 
2014).


As a theoretical and interpretative grounding for my research, I’ll consider fem-
inist geography theory and apply Black feminist criminology categories through 
which through which my observations at dog parks can be understood. Aside 
from the obvious structural and isomorphic parallels and metaphors between the 
oppressed animal and prisons and marginalized peoples, this framework fills a gap 
in the literature by articulating emerging themes between oppressed humans and 
oppressed animals. An exemplar within this literature is feminist and ethnic studies 
scholar Hillary Potter. Potter integrates feminist and intersectional theory with 
criminology (Potter 2006, 2009, 2013, 2015), particularly in terms of understanding 
and utilizing three factors of systematic and hegemonic oppression: (1) social struc-
tural oppression, (2) the intersection and covariant relationship between commu-
nities and cultures, (3) the oppressed person as individual. Of course, Potter’s work 
intersects with McKittrick’s (2006) explorations of the geographies of race in the 
obvious ways and therefore allows us to sidestep the limitations of the white male 
subject. I therefore have extended the relevant umbrellas from peoples to ‘beings’ 
in general and (oppressed) dogs in particular. I also extend it to the hegemonic 
presence of the straight white male subject. Of particular interest here, however, 
is the isomorphic relationship between the treatment of queer performing male 
dogs and male humans, and human responses to rape culture (Barad 2011; Giffney 
and Hird 2008). I did not go into this research seeking this former theme, rather it 
emerged over the course of my study.


I will now briefly apply each of Potter’s categories relevant to my observations 
in which multiple instances (five or more) of behavior were documented.


(1) Social structural oppression


While there are rich similarities between the oppressiveness intrinsic to homeless 
spaces available by viewing dogs as inherently disenfranchised from the human 
sphere (Rose and Johnson 2017), Potter’s first prism is particularly helpful in view-
ing structural oppression in urban dog parks in two distinct ways: the male human 
response to queer performative acts of male dogs and acts of rape/humping per-
petrated upon female dogs.


Occupying the former category, I am particularly struck by the similarities to the 
literature on compulsory heterosexuality (Rich 1980). Dog parks are microcosms 
where hegemonic masculinist norms governing queering behavior and compul-
sory heterosexuality can be observed in a cross-species environment. They are 
thusly oppressive spaces that lock both humans and animals into hegemonic pat-
terns of gender conformity that effectively resist bids for emancipatory change. To 
clarify, within the understanding of compulsory heterosexuality, it is the male who 
imposes sexual behaviors and expectations thereof upon the female in order to 
dominate and control her, and any subversion of this in the form of queer behavior 
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is seen as a threat to this hierarchy and its perception as the natural order. By anal-
ogy through an animalizing lens, we should expect male human companions to 
enforce heterosexuality upon dogs in order to control them while responding to 
and reinforcing their own hegemonic patterns of masculinity, and this I witnessed 
in full display by responding to deviations from normative heterosexual behavior 
in dogs with punishment, sometimes physically. As noted in the data section, 
male–male raping/humping was intervened upon 97% of the time versus only 
32% of the time in male–female incidents, and 100% of physical punishment in 
response to a rape/humping incident by means of shock collar was for male–male 
rape/humping incidents. Further, among the 39 times dogs were struck by an adult 
human companion, 14 times (more than any other single reason) were accounted 
for male–male rape/humping incidents.


Wherein it concerns rape/humping behavior, the social structural reach of 
oppressive patriarchal norms reach a zenith in dog parks, rendering them not only 
gendered spaces but spaces that exhibit and magnify toxic and violent themes 
intrinsic to gender binaries. There is little male tolerance for queering acts while 
rape/humping of female dogs is often permitted, condoned, not stopped, or in 
some cases laughed at. In all cases the (species-centric) mechanisms to keep 
oppressive, masculinist systems in place are enforced by shouting or hitting (cf. 
Terlouw et al. 2008). Dog parks are therefore spaces remarkably opposed to pro-
gress in both feminist geography and the geographies of sexuality, these being 
reflective of broader hegemonic constraints of society at large.


‘Hegemonic (straight) masculinist norms’ in spaces like urban dog parks thus 
substitute for ‘social structural oppression.’ The masculinist norms are a way to 
oppress queering acts and female dogs, and dog parks are spaces in which these 
acts of oppression aren’t merely tolerated but are actively encouraged. It is in the 
unabashed public character of these norms, specifically with regard to discharg-
ing them in a public space, where we see Potter’s work reified. Rather than latent 
structural and oppressive systems that often work to conceal racist and sexist 
intent, in dog parks the entire oppressive masculinist system operates in plain 
view (Potter 2013, 2015). Its public character is thus self-perpetuating, reinforcing, 
and self-approbating.


(2) The intersection and covariant relationship between communities and 
cultures


Dog parks are petri dishes for canine ‘rape culture.’ They offer a very public view 
into the ways human companions foster and perpetuate masculinist systems of 
communal oppression across species and in public spaces. The cultural norms 
operating within and upon these spaces form microcultures where acceptable 
and unacceptable behavior in human communities may be reflected in the way 
human companions construct their interactions with dogs, particularly in regard 
to rape culture and queering, and a-/moral interpretations of such behaviors and 
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their human analogues under the assumptions of rape culture. In essence, dog 
parks become rape-condoning spaces in which human rape culture plays out by 
the moral permissiveness we extend to animals.


These spaces and the way humans engage their animal companions within 
them are also windows into hegemonic masculinist norms and implicit and explicit 
misogyny that define contemporary urban spaces as they receive approbation 
from the tacit consent of human spectator companions. This is, for example, man-
ifest in linguistic conventions found within and external to these communities: 
referring to female dogs as ‘girl’ and male dogs as ‘buddy,’ showing a clear gender 
bias favoring male dogs as friends rather than as possessed pets, slang terms 
‘dog/dawg’ for men who are successfully promiscuous with women, and ‘bitch’ 
as a derogatory term for a human female but a technically correct classificatory 
term for female dogs. These discursive tropes reinforce the nature of dog parks 
as spaces where human and animal nature intersect and gendered assumptions 
therefore dominate (cf. Lloro-Bidart 2017).


The intersection of communities, spaces, and culture and the way these act 
upon each other to reinforce dominant values and discourses is extraordinarily 
complex, but there is a clear indication that under rape culture, rape itself can be 
excused under the a-/moral paradox more obvious within canine rape/humping 
but applicable to the human milieu as well. This unique interaction with the a-/
moral paradox of animal morality, even as it is applied to humans, leads such 
spaces to become rape-condoning spaces (especially for humans in spaces where 
we socialize analogously to dogs at dog parks, this meaning more freely and in 
ways that are less socially restrictive or more morally lax, such as in nightclubs), and 
it is no surprise that they are epicenters of the execution of rape culture-consistent 
performances. Nevertheless, it is in this category that Potter’s work remains most 
underdeveloped in regard to symbolic social interactions and their various man-
ifestations of gender and queered agency. Fortunately, the ethical infrastructure, 
though in its infancy, has theoretical groundings from which future research could 
emerge (cf. Potts and Haraway 2010).


(3) The oppressed dog


There are many ways to define and conceptualize oppression. In the context of this 
work, I’ll borrow from Taylor’s definition which has gained considerable traction, 
‘What it means to occupy a public space in non-normative ways’ (Taylor 2013). In 
this sense the only dogs who were oppressed were those engaging in queering 
behavior. (NB: This is only a single lens through which to consider oppression appli-
cable to dogs, though there are others [cf. Deckha 2013; Fox 2004; Francione 1995].)


What is particularly interesting is that on Taylor’s definition, raped female dogs 
were not oppressed because rape was normative at dog parks. This raises inter-
esting and highly problematic issues as to the agency of female dogs in particular 
spaces as well as with intrinsic victim blaming in female dogs which obviously 
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extends into the analogous circumstance under (human) rape cultures within 
rape-condoning spaces. Simply put, rape is normative in rape cultures and overtly 
permissible in rape-condoning spaces, and therefore (human and canine) victims 
of rape suffer the injustice of not being seen as victimized by so much as com-
plicit in having been sexually assaulted, which can even extend to the feminist 
researcher herself (cf. De Craene 2017). Also, upon this definition the obvious par-
allel can be made from yelling at (esp. female) dogs, which was also normative, to 
yelling at human females in domestic abuse situations. The difference in the later 
example, however, is that yelling at women in domestic contexts is usually done 
in private spaces whereas human companions yell at their dogs in public.


Here, Potter’s model and analysis of oppression is helpful in conceptualizing 
non-normative oppressive acts; and her reasoning on these issues comports with 
other prominent feminist thinkers and researchers in feminist geography (Alinia 
2015; Potter 2009, 2013; cf. Lendrum 2017). Specifically, it is through non-normative 
frameworks by which instances of insufficiently egalitarian (gender, race, or other 
social constructions) actions can be understood to reify entrenched patriarchal 
norms. Oppression, then, is normative and in public spaces this acts to reinforce 
those social behaviors which receive sanction from the community (e.g. yelling 
at dogs engaged in queering behavior). Ultimately, it is because of the non-nor-
mative act that agents lose their sovereignty to entrenched (masculinist) norms, 
and it is for this reason that dog parks may resist being emancipatory spaces and 
instead perpetuate and exacerbate gendered, animalized gendered, and speciesist 
oppression.


Application


The immediate applications of this research are first to improve the features of 
urban spaces, including public dog parks, and second a call for awareness into the 
different ways dogs are treated on the basis of their gender and queering behav-
iors, and the chronic and perennial rape emergency dog parks pose to female dogs. 
In this sense, the application to animal welfare is obvious and urgent, especially 
in the gender bias perpetrated from male-dominant society into the society of 
dogs. Female dogs are relatively oppressed as a class compared with male dogs; 
male dogs who discharge their sexual urges on other male dogs or on humans 
rather than females are disproportionately subject to physical punishment; and 
female dogs are intentionally subjected to real and ever-looming threats of canine 
rape. The parallels to human societies under feminist and queer theories are clear, 
especially within analogous human spaces in which straight, white, and/or male 
dominance is the norm (cf. McKittrick 2006).


More specifically and in terms of the peer-reviewed literature on animal welfare, 
the observations from this research could be used to inform knowledge about 
animal suffering, play, the ‘trans-species urban politics,’ and thus feminist//sexual/
transspecies geographies, and they can continue the conversation that rests at the 
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broader interface of cultural treatment of animals and animal well-being (Booth 
2016; Dawkins 1980; Graham and Glover 2014; Held and Špinka 2011; Holmberg 
2013; Ohl and Van der Staay 2012). While the reasons for raising awareness of 
animal mistreatment are clear, it is unclear whether or not these interventions 
analogize outward to human women and girls regarding the ways in which they 
become subjected to hegemonic masculinities in public spaces (Lendrum 2017; 
cf. De Craene 2017). For example, there is overwhelming evidence document-
ing the existence of rape cultures among humans (Johnson and Johnson 2017; 
Phipps et al. 2017), yet it is unclear in what direct ways the ‘rape culture’ of dogs 
analogizes to the rape cultures constructed by male humans. Though obviously 
human and canine rapes represent vastly different categories of violence, they 
both share similar systemic roots such that ‘dog rape culture’ can serve as a proxy 
that informs the problem of rape culture in humans (cf. Ko and Ko 2017). I there-
fore posit that recognizing the urban dog park as a conceptual model for (dog 
and human) rape-condoning spaces that perpetuate and amplify rape culture is 
a fitting interpretation of this study.


Metaphorically, however, we are now better positioned to answer the question, 
‘What specific and thematic lessons can be learned from dog parks that have 
the potential to further equity, diversity, inclusion, and peaceful coexistence and 
improve human-animal spaces?’ The answer is that the lessons from this study 
can be taken as heuristics that contribute to different ways of conceptualizing 
and interrupting masculinist hegemonies. For example, in dealing with dog rape/
humping, though all forms of human physical assault (including against non-hu-
man animals) are still violence against the vulnerable and cannot be condoned, the 
administration of an electric shock at the first signs of rape-like behavior within my 
observations always elicited a rapid cessation of an ongoing dog rape/humping. 
By (nonviolent) analogy, by publicly or otherwise openly and suddenly yelling 
(NB: which was also effective at stopping dog rape/humping incidents) at males 
when they begin to make sexual advances on females (and other males in cer-
tain non-homosocial contexts), and by making firm and repeated stands against 
rape culture in society, activism, and media, human males may be metaphorically 
‘shocked’ out of regarding sexual violence, sexual harassment, and rape culture 
as normative, which may decrease rape rates and disrupt rape culture and eman-
cipate rape-condoning spaces.


It is also not politically feasible to leash men, yank their leashes when they ‘mis-
behave,’ or strike men with leashes (or other objects) in an attempt to help them 
desist from sexual aggression and other predatory behaviors (as previously, this 
human behavior as directed at dogs, though a sadly common anthropocentric mis-
treatment of animals, is not ethically warranted on dogs). The reining in or ‘leashing’ 
of men in society, however, can again be understood pragmatically on a meta-
phorical level with clear parallels to dog training ‘pedagogical’ methodologies. 
By properly educating human men (and re-educating them, when necessary) to 
respect women (both human and canine), denounce rape culture, refuse to rape or 
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stand by while sexual assault occurs, de-masculinize spaces, and espouse feminist 
ideals – say through mandatory diversity and harassment training, bystander train-
ing, rape culture awareness training, and so on, in any institutions that can adopt 
them (e.g. workplaces, university campuses, and government agencies) – human 
men could be ‘leashed’ by a culture that refuses to victimize women, perpetuate 
rape culture, or permit rape-condoning spaces (cf. Adams [1990] 2010, 68, 81–84).


Gender relations between dogs and their human companions can also be 
improved, particularly by focusing upon training male dog companions to seek 
more gender-balanced ways of intervening and interacting with their dogs, espe-
cially in the presence of human children (cf. McLaren and Parusel 2015). Certainly, 
just as the behavior of dogs improves through dog training and obedience instruc-
tion, human men could benefit likewise from being socialized not to rape, not to 
abuse women (or dogs) and to become active bystanders in public and private 
spaces. Again, this would have the immediate effect of disrupting hegemonically 
masculinized and/or rape-condoning spaces and thus making them more inclu-
sive and safe.


Conclusion


It is my hope that this article will contribute to the longstanding tradition in social 
psychology and symbolic interactionism as it intersects with queer and feminist 
concerns relevant to studies of human geography. Observational studies of animal-
ism in urban public life may become instrumental to understanding and eventually 
disrupting constructed cultures of hegemonic masculinities and reorganizing pub-
lic spaces in ways that diminish problematic themes related to gender. They may 
also hold potential keys to disrupt oppressive and unequal socially constructed 
systems, and they can liberate dogs (and other family pets) from animalized and 
gendered oppression while ungendering the spaces in which the current socially 
constructed systems dominate.


How female and (queer) male dogs are treated – by both human males and 
females – could provide insights into a wide range of treatment modalities that 
serve as helpful heuristics in understanding human social constructions and the 
spaces in which they play out. I anticipate further advances, additional directions, 
and multiple overlapping discourses in research directed toward these socially 
important areas in social psychology, feminist thought, and animalism.


Or they may not. In the latter case cross-species engagements, routines, and 
performances in urban life provide didactic opportunities to reflect upon our own 
behaviors and the spaces in which we perform them, in line with considerations 
put forth by McGreevy and Probyn-Rapsey (2017). Continuing to increase this 
body of knowledge can have immediate, practical effects on both human and ani-
mal well-being, improve the quality and inclusiveness of public spaces, and open 
the door to direct and effective activist campaigns to improve the relationships 
between dogs and humans and to turn oppressive spaces into emancipatory ones.
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