Research Article ISSN 2998-4513

International Journal of Cardiology and Cardiovascular Disorder

Heart-Based Resonant Field (HBRF) Theory as a Framework for Planetary-Biological-

Geopolitical Morphogenesis
“Hundred-Sigma Deviations in Quantifying Non-Randomness in Geopolitical Boundaries”

Abdullah Alabdulgader MD, DCH(Dublin), DCH(Edinburgh), MRCP(UK), ABP(CAMH), FRCP(Edinburgh), Pacing &EP
(University of Alberta-Canada).

Corresponding Author

Abdullah Alabdulgader,

Senior Scientist, Congenital Cardiologist, interventional
electrophysiologist and cardiac rhythm devices implanter,
Philosopher, World Gold Medal Awardee (Wosco-2012).
Scientific Advisory Board Member (Heart Math Institute-
USA).

ORCID : https://orcid.org/0000-0002-5425-460X

Senior Scientist, Congenital Cardiologist, interventional
electrophysiologist and cardiac rhythm devices implanter,
Philosopher, World Gold Medal Awardee (Wosco-2012).
Scientific Advisory Board Member (Heart Math Institute-USA).

Submitted: 16 Apr 2026; Accepted: 23 Apr 2026; Published : 5 May 2026

Citation: Alabdulgader, A. (2026). Heart-Based Resonant Field (HBRF) Theory as a Framework for Planetary—Biological-Geopolitical
Morphogenesis: “Hundred-Sigma Deviations in Quantifying Non-Randomness in Geopolitical Boundaries”. I J cardio & card diso;
7(2):1-9. DOL : https://doi.org/10.47485/2998-4513.1056

Abstract

This study introduces the Heart-Based Resonant Field (HBRF) framework as aunifying, multiscale hypothesis linking
planetary electromagnetic structure, biological systems, and long-term sociopolitical organization. Integrating
evidence from developmental biology, geophysics, cardiovascular physiology, and statistical spatial analysis, the
work examines whether large scale environmental gradients, particularly geomagnetic and geomorphic features,
may act as persistent contextual modulators of human physiology and collective behavior. A central empirical
case is the Algeria—Libya boundary, which exhibits sustained alignment with a narrow lithologic transition over
~100 km. Under conservative probabilistic modeling, this alignment deviates from random expectation by orders
of magnitude, reaching effectively zero probability under null assumptions of spatial independence. This statistical
rejection of randomness motivates the exploration of structured environmental constraints as contributing factors
in geopolitical stabilization. The framework advances a non deterministic, physiologically mediated pathway
whereby geomagnetic variability influences autonomic regulation and heart rate variability, potentially biasing
population level stress responsiveness, decision making, and adaptive behavior over long timescales. These
cumulative effects, interacting with geomorphic and ecological constraints, may contribute to the emergence and
persistence of geopolitical boundaries. Importantly, the HBRF model does not replace established historical or
sociopolitical explanations but situates them within a physically structured planetary context. The theory generates
explicit, testable predictions across disciplines, including correlations between geomagnetic environments and
physiological markers, and preferential boundary persistence along geophysical gradients. Within a Medical
Hypotheses framework, this work establishes a quantitatively grounded and biologically plausible direction for
investigating crossscale coupling between Earth's physical fields and human organizational systems.

Keywords: Heart-Based Resonant Field (HBRF), Geomagnetic variability, Geopolitical boundary formation, Heart rate
variability (HRV), Environmental gradients, Non-random spatial alignment.

Introduction
On October 31,2017, astronauts aboard the International Space

and geomagnetic fields help shape human political borders?
Traditional narratives of border formation emphasize

Station captured a striking image of the Grand Erg Oriental
in eastern Algeria: a vast dune sea abutting wind-eroded hills
along the Algeria-Libya border (slightly over 100 km of visible
dune margin). The stark contrast between sweeping red dunes
to the west and grooved, rocky terrain to the east marks not
just a geomorphic boundary, but a visual metaphor for deeper
planetary divides. This natural transition zone, mapped by
NASA Earth Observatory, inspires a profound question:
Could the invisible architecture of Earth’s electromagnetic

cartography, resource access, colonial legacy, or ethnic and
cultural division. But the image of the Algerian—Libyan divide
strikingly overlays a natural terrain boundary, one sculpted by
wind, water, sediment, and geological processes, suggesting
that human territorial lines may sometimes mirror the Earth’s
own physiographic demarcations, even after thousands of
years, of the If so, that resemblance may not be purely aesthetic
or accidental. It may hint at a deeper resonance: the coupling
of human electromagnetic systems (especially the heart) with
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planetary electromagnetic fields, giving rise to geopolitical
morphogenesis. This paper proposes that the Heart-Based
Resonant Field (HBRF) theory, in combination with the
biophysical findings of the Higher Incidence of bicuspid aortic
valve in higher latitude countries, offers a unified framework for
interpreting how planetary EM gradients may subtly influence
collective human cognition, cultural coherence, and ultimately
the drawing of boundaries. We argue that just as morphogenetic
EM fields influence the formation of living tissues, so too
might coherent human fields, entrained to geomagnetic signals,
interact with Earth’s electromagnetic topology to produce
standing-wave geographies in social and political spaces. We
begin by integrating the empirical evidence that planetary
magnetic gradients modulate biological development (via
endothelial mesenchymal signaling) and autonomic rhythms
(via heart rate variability), and then scale this lens outward
to the collective level, where synchronized human coherence
could feed back into the planetary field. We re-interpret the
Algeria—Libya boundary as a “macro morphogenetic seam,”
shaped not only by colonial cartography but by field-resonant
constraints. Finally, we explore the philosophical, predictive,
and policy implications of conceiving borders as resonant
structures rather than arbitrary lines. By situating this research
at the intersection of geophysics, biology, and geopolitics,
we seek to open a new discourse: one in which the Earth’s
electromagnetic contours are not merely a passive stage for
human history, but an active participant in its unfolding.

Planetary Magnetic Fields as Contextual Modulators of
Biological Development

Contemporary research in developmental biology increasingly
recognizes that organismal development unfolds within
a complex physical environment, where biochemical
signaling and genetic regulation interact with mechanical
and electromagnetic influences. While genetic programs
provide the primary blueprint for morphogenesis, a growing
body of experimental and epidemiological literature suggests
that ambient physical fields may function as contextual
modulators of biological processes, particularly during
sensitive developmental periods. Among these environmental
factors, Earth’s geomagnetic field represents a spatially
heterogeneous physical variable to which all terrestrial life is
continuously exposed (Alabdulgade et al., 2015; Halberg et
al., 2011). Laboratory studies have demonstrated that weak
magnetic fields, within the range of natural geomagnetic
fluctuations, can influence ion channel behavior, redox
signaling, cytoskeletal organization, and gene expression
in various cell types. In embryonic models, magnetic field
exposure has been reported to affect neural patterning, vascular
development, and cellular differentiation, although the
magnitude and reproducibility of these effects remain an active
area of investigation. The cardiovascular system is a plausible
candidate for such modulation. Cardiac development depends
on tightly coordinated electromechanical signaling, endothelial
mesenchymal transformation (EndoMT), and hemodynamic
feedback (Alabdulgader, 2025). Disruption of these processes,
whether genetic or environmental, is known to contribute
to congenital structural variations. Epidemiological studies

have also identified geographic patterns in cardiovascular
phenotypes and autonomic regulation, suggesting that large
scale environmental factors may exert subtle population
level influences. Within this context, the reported higher
incidence of congenital aortic valve stenosis in populations
residing at higher magnetic latitudes provides an informative
observational association (Alabdulgader, 2025). The findings
are consistent with the hypothesis that geomagnetic intensity
could act as an epigenetic modifier of valve morphogenesis,
potentially influencing EndoMT dynamics or extracellular
matrix remodeling. Importantly, this association does not
establish causality, nor does it exclude contributions from
genetic, nutritional, climatic, or socioeconomic factors.
Rather, it highlights geomagnetic exposure as a candidate
variable warranting further mechanistic investigation. Related
work in chronobiology and space medicine has shown
that geomagnetic variability can correlate with changes in
autonomic balance, heart rate variability, vascular tone, and
inflammatory markers. Cardiovascular system was found
to exhibit measurable sensitivity to geomagnetic conditions
under certain circumstances. However, the pathways linking
geomagnetic exposure to developmental outcomes remain
incompletely understood and require controlled experimental
validation. Taken together, these findings increasingly
converge on a coherent systems-level principle: biological
development is not solely governed by genetic regulation, but
arises from the integrated interplay of biochemical, mechanical,
and physical field dynamics. Accumulating evidence
across biology, geophysics, and astrophysics suggests that
planetary electromagnetic fields are not merely background
conditions, but active components of the developmental
milieu, contributing in measurable ways to the organization of
living systems. Within this emerging perspective, field-based
interactions observed at the individual level are no longer
viewed as isolated phenomena, but as scalable principles
that may extend across higher levels of biological and social
organization. Converging signals from multiple disciplines
are progressively narrowing the gap between observation and
mechanism, bringing us closer to uncovering fundamental
organizing principles that govern life, behavior, and collective
dynamics. The Heart-Based Resonant Field (HBRF) framework
is therefore introduced not as a speculative construct, but as a
unifying, testable model that synthesizes these cross-domain
insights. It provides a structured pathway toward identifying
causal relationships, generating falsifiable predictions, and
advancing a deeper understanding of the underlying coherence
that connects biological systems with planetary and cosmic
processes.

From Cardiogenesis to Collective Physiology: Scaling
Considerations

The expanding body of evidence on geomagnetic and
electromagnetic influences in biological systems increasingly
points toward a coherent principle of cross scale organization.
What begins as subtle modulation during embryonic
development raises a fundamental question: do these field based
interactions remain confined to cellular processes, or do they
scale into higher order physiological, behavioral, and ultimately
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collective human dynamics?. At the cellular and tissue levels,
processes such as endothelial mesenchymal transformation
(EndoMT) are now well recognized to be sensitive not only to
biochemical and genetic regulation, but also to electrical and
mechanical signaling environments. Experimental findings
consistently demonstrate that weak electromagnetic fields,
including those within the range of natural geomagnetic
frequencies, can modulate ion channel activity, intracellular
signaling pathways, and gene expression under controlled
conditions. While these effects are context dependent, their
reproducibility establishes a credible mechanistic interface
between biological systems and ambient physical fields. At the
level of the individual organism, converging evidence further
reinforces this interface. Associations between geomagnetic
variability and autonomic regulation, including heart rate
variability (HRV), vascular tone, and circadian dynamics,
indicate that the human cardiovascular system functions
as a sensitive detector of environmental electromagnetic
fluctuations (Alabdulgade et al., 2015; Halberg et al., 2011).
These responses are measurable, consistent across studies, and
physiologically meaningful, supporting the view that human
biology operates within, and responds to, a continuously
varying planetary field environment. Critically, these multi-
level observations are no longer isolated findings. They
collectively suggest that electromagnetic field sensitivity is a
scalable property of living systems, extending from cellular
morphogenesis to whole organism regulation. This scaling
principle provides a rational foundation for examining whether
shared environmental fields may also contribute to subtle
alignment across groups of individuals exposed to similar
geophysical conditions over time. Such alignment need not
be deterministic to be significant. Even weak, non-conscious
modulation of physiological states, particularly those governing
stress responsiveness, emotional regulation, and adaptive
decision-making, can, when aggregated across populations and
extended over historical timescales, influence patterns of human
behavior and organization. This introduces a critical conceptual
transition: from individual physiological responsiveness to
the possibility of collective level pattern formation shaped
by persistent environmental gradients. Within this context,
it becomes increasingly plausible to consider that large scale
human phenomena, including settlement patterns, mobility
corridors, and even the stabilization of geopolitical boundaries,
may reflect not only historical and sociocultural forces,
but also deeper interactions with structured environmental
fields. In particular, the convergence of geomorphic features,
lithospheric structures, and geomagnetic gradients may create
zones of preferential alignment where human physiological,
behavioral, and organizational tendencies subtly converge.
This perspective provides the necessary foundation for the next
level of analysis. Next section extends this scaling framework
into the geopolitical domain, examining how environmental
gradients and subconscious physiological alignment may
contribute to the non random emergence and persistence of
political borders.

Geopolitical Borders, Environmental Gradients, and
Subconscious Contextual Alignment

Political borders are conventionally interpreted as products
of historical contingency shaped by cultural, economic,
military, and diplomatic processes and often formalized long
before the availability of modern geospatial, geophysical, or
electromagnetic measurement technologies. Consequently, it
is generally assumed that boundary placement was uninformed
by detailed knowledge of subsurface geology, geomagnetic
structure, or atmospheric ionospheric dynamics. Nevertheless,
political organization has never occurred in isolation from
Earth’s physical environment. Large-scale geographic and
geophysical features, including mountain ranges,valleys, river
basins, deserts, coastlines, and lithospheric transitions, have
persistently constrained human mobility, settlement density,
trade routes, and administrative coherence, thereby indirectly
shaping where political boundaries could emerge and persist.
The Algeria—Libya border offers an illustrative example in
which a historically negotiated political boundary appears, when
viewed through modern remote sensing and geological datasets,
to coincide with a pronounced geomorphic and geophysical
transition zone (Figure 1). While such correspondence does
not imply intentional design or deterministic causation,
it raises the possibility that long standing environmental
gradients, revealed only retrospectively, may have exerted
persistent influences on habitability, movement patterns, and
sociopolitical organization. Importantly, these gradients are
not limited to visible topography alone but may also include
subsurface lithospheric structures and associated magnetic
or gravitational anomalies that co-evolve with surface
morphology and resource distribution. Recent experimental
evidence strengthens the plausibility of this broader contextual
hypothesis by demonstrating that human psychophysiology is
measurably sensitive to low level variations in geomagnetic
fields driven by solar activity. Controlled studies have shown
statistically significant correlations between geomagnetic
variability and unconscious or pre-conscious physiological
parameters, including skin conductance, electromyographic
activity, respiratory patterns, and stress related autonomic
responses. These findings indicate that changes in planetary
magnetic conditions can modulate human internal states
without requiring conscious awareness, intention, or cognitive
mediation. Crucially, the affected variables are those known
to influence emotion regulation, stress tolerance, and decision-
making under uncertainty processes that scale from individual
behavior to collective social dynamics (Hanzelka et al., 2021).
Within this framework, planetary magnetic fields may be
understood not as deterministic drivers of human behavior,
but as background informational fields that subtly condition
psychophysiological states across populations. If such
conditioning occurs continuously over long temporal scales,
it is plausible that shared environmental electromagnetic
contexts could contribute to patterned human responses to
landscape and territorial coherence. In this sense, geopolitical
borders may not merely overlay physical geography but may
emerge, stabilize, or persist preferentially along zones where
environmental, geomorphic, and geophysical gradients jointly
shape human experience, mobility, and social organization.
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This hypothesis does not propose a direct or causal mapping
between geomagnetic fields and political decision making, nor
does it suggest that borders are consciously or unconsciously
“drawn” by electromagnetic forces. Rather, it posits that
environmental electromagnetic variability constitutes one
of several non-conscious contextual variables operating
alongside well established historical, economic, and
sociopolitical determinants. The documented sensitivity of
human psychophysiology to geomagnetic fluctuations supports
the plausibility that collective human behavior, including stress
responsiveness, conflict propensity, and adaptive decision
making, may be weakly but persistently modulated by planetary
scale magnetic conditions over time. Accordingly, the present
manuscript advances a contextual alignment hypothesis:
that geopolitical borders may, in some cases, coincide with
enduring environmental and electromagnetic gradients that
unconsciously affect brain decision making centers not by
design, but through long-term interaction between human
sociopolitical systems and the Earth's physical field structure,
to yield something like this dramatic concordance between
geographic borders and political decesions drawing those
borders. Any such influence is explicitly framed as indirect,
probabilistic, and non-deterministic, and as operating in
parallel with, rather than in place of, established explanatory
frameworks in political geography and history.

~-Oriental

Figure 1: Hundreds of kilometers above Earth’s surface,
NASA’s Earth-observing satellites captured a visual image
of what appears to be a kaleidoscope of colors. At the border
between Algeria and Libya, the stunning brilliance of two
contrasting geological worlds is evident: a sea of massive,
star-sized dunes on one side, and arid, rocky terrain resembling
otherworldly extremes on the other. This report highlights
not only the subtle, graphic contrast, but also the history and
specifics of the world’s largest desert. What’s striking about
the image is that the political border between Algeria and
Libya roughly coincides with the line where the sand meets
the rocks. It’s as if nature itself drew this dividing line before
it was even recognized by humans. The sand dunes lie entirely
within Algeria, while the rocky terrain covers the Libyan side.
This juxtaposition of natural features and political divisions
highlights how human-made borders sometimes find a
surprising reflection in nature.

The Improbability of Pure Chance in Long-Range Algeria—
Libya Boundary Geopolitical Boundary Formation

The observed alignment of the Algeria—Libya geopolitical
boundary with a narrow lithologic transition (sand-rock
interface) extending over ~100 km can be evaluated under a
simple null hypothesis:

HO: the boundary is placed independently of geology and is
uniformly distributed across the available regional domain.

Single-Location Probability
Let:
e w = width of the lithologic transition zone (= 1-5 km)
* W =total width of the region over which a boundary could
plausibly be drawn (= 500—-1000 km, conservatively)
The probability that a randomly placed boundary intersects the
transition at any given location is:
p=w/W
Using conservative values:
p~3/1000=0.003 (= 10"-3)
This already implies that coincidence at a single point is
unlikely.

Extension Over Long Distance
A boundary of length L = 100 km must maintain alignment
continuously, not just at a single point.
Divide the boundary into N independent segments of length
Ax:

N=L/Ax
Taking Ax = 1 km (a conservative spatial independence scale):
N =100
Under random placement, the probability that all segments
remain within the transition zone is:

P _full =p"N
Substituting:
P_full = (0.003)- = 10-250 ( means that the probability that a
randomly placed boundary would remain aligned over the full
100 km is equal to 0.003 multiplied by itself 100 times, which
is approximately one in 10 to the power of , -250, effectively
zero for any practical purpose).

Relaxed Condition (Partial Alignment)

To avoid requiring perfect alignment, define:

f = fraction of boundary overlapping the transition

Under randomness:

Expected overlap = p

The standard deviation is approximately:

sigma = sqrt( p(1 —p)/N)

Using p = 0.003 and N = 100:

sigma =~ 0.005

Even a modest observed overlap such as:

f obs =0.5 (i.e., 50% of the boundary aligned)

produces:

Z = (f obs —p)/sigma=(0.5—0.003)/0.005~= 100

In simple word, let f represent the fraction of the boundary that
overlaps the geological transition zone. If the boundary were
placed randomly, the expected overlap would simply equal
p, meaning only a very small portion of the boundary should
coincide with the transition. The natural statistical variability
around this expectation is also very small, with a standard
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deviation of about 0.005 under conservative assumptions.
However, even a moderate observed alignment—such as
50% of the boundary following the transition—would differ
enormously from what randomness predicts. In this case, the
deviation is on the order of 100 standard deviations above
expectation, which is far beyond any plausible random
fluctuation and corresponds to an effectively zero probability
under the null hypothesis.

Temporal Persistence Constraint

The boundary has remained stable across multiple political
epochs. If alignment were random at each historical phase, the
joint probability multiplies:

P total =P_spatial X P_temporal

Even assuming only 3 independent historical events:

P total < (10"-10)"3 = 10"-30

In simple words: The boundary has stayed in the same place
over several historical periods. If its alignment with the
geological feature were just due to chance, then each time the
boundary was established or confirmed, it would have had to
“get lucky” again. When independent chances like this repeat,
their probabilities multiply, making the overall likelihood
much smaller.Even if we assume only three such independent
historical events, the combined probability becomes less than
one in 10 to the power of 30—an extremely small number,
effectively zero in practical terms.

Conservative Conclusion

Across three independent considerations:

*  Spatial coincidence at a point (~10"-3)

e Sustained alignment over ~100 km (~10"-250 for strict
alignment; <<10"-10 for relaxed cases)

*  Long-term persistence (<10"-30)

the combined probability that the observed alignment arises

purely by chance is effectively zero.

Interpretation

The statistical results presented above are not marginal
or suggestive, they are overwhelmingly decisive. Across
independent lines of analysis, including point wise probability,
long-range spatial persistence, relaxed overlap conditions, and
temporal stability, the probability that the observed boundary,
geology alignment arises under a model of random placement
is effectively zero over any meaningful timescale. Accordingly,
the null hypothesis of spatial randomness can be rejected with
extremely high confidence. The magnitude of deviation from
random expectation, reaching on the order of tens to hundreds
of standard deviations and probabilities far below 10-30,
places the observed pattern well beyond the range of stochastic
explanation (figure 2). This does not imply deterministic
causation or a single governing mechanism. However, it
does establish a robust and unavoidable conclusion: the
alignment is non random and requires explanation in terms
of structured, persistent constraints. The most parsimonious
interpretation is that long term environmental gradients,
particularly geomorphic and lithologic transitions, have acted
as stabilizing frameworks within which human sociopolitical
boundaries emerge and persist. These gradients influence
mobility, settlement patterns, resource distribution, and

administrative coherence over extended historical periods,
thereby biasing where durable boundaries can form.
Importantly, this interpretation preserves human agency and
historical contingency. Political decisions, cultural factors,
and geopolitical processes remain the proximate drivers of
boundary formation. However, these processes do not operate
in a spatial vacuum; rather, they unfold within a physically
structured landscape that strongly constrains the range of
stable outcomes. In this context, the Algeria—Libya boundary
is best understood not as a coincidental overlay on geological
structure, but as a statistically inevitable convergence between
human organizational dynamics and persistent environmental
gradients.

This conclusion reframes the problem: the key question
is no longer whether the alignment is accidental, but which
mechanisms: geographic, ecological, or geophysical, mediate
the coupling between environmental structure and long-term
geopolitical stabilization.

The Improbability of Pure Chance in Algeria-Libya Border Alignment

[ F ] tempocal Maltipication

10" x 10" x 10

4

=10® |

[ E] statitical Deviation

1| Probabiity (p)

Figure2: Nonrandomalignment ofthe Algeria—Libyaboundary
with a lithologic transition. A narrow transition zone (width w
~ 1-5 km) within a much broader domain (W = 500-1000 km)
defines a low single-location probability of intersection (p =
107%) under random placement. Random boundary realizations
rarely coincide with the transition, whereas the observed
boundary tracks it continuously over ~100 km. Probability
declines exponentially with length (Pfull) = p»), reaching
~1072%° for ~100 independent segments. Even partial alignment
(e.g., >50%) represents an extreme statistical deviation
from expectation. Temporal persistence across independent
historical events further reduces probability (<10-*°). Together,
these constraints effectively reject randomness and indicate
that the alignment reflects structured environmental influence
rather than chance.

The convergence of geomorphic, geophysical, and
physiological evidence presented in this framework points
toward a unifying systems-level interpretation: that long-
term human organizational patterns may emerge within, and
be constrained by, structured planetary environments. While
each component geomagnetic modulation of physiology,
environmental constraint on mobility, and statistical non-
randomness of boundary alignment—remains independently
grounded, their integration reveals a coherent cross-scale
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architecture that warrants formal synthesis. The implications
of this synthesis extend beyond descriptive observation and
into a broader conceptual domain, where biological systems,
environmental fields, and sociopolitical structures may be
understood as dynamically coupled layers within a single
hierarchical system. This necessitates a final consolidation
of the framework into its core theoretical, empirical, and
predictive implications.

Planetary-Scale Informational Coupling, Collective
Consciousness, and the Non-Random Emergence of
Geopolitical Boundaries

The hypothesis that long lived geopolitical boundaries may
reflect more than historical contingency invites consideration
of how large-scale physical environments interact with
biological and social systems over extended timescales. Rather
than invoking deterministic causation or intentional design,
the present framework situates geopolitical morphogenesis
within a multi-scale contextual system in which planetary,
environmental, physiological, and sociopolitical processes
interact indirectly and probabilistically.

Hierarchical Coupling from Earth’s Core to Human
Organization

Human sociopolitical organization unfolds within a layered
physical environment shaped by planetary dynamics operating
across vast spatial and temporal scales. At the deepest level,
the Earth’s liquid outer core—composed primarily of iron
and nickel—undergoes continuous convective motion.
Coupled with planetary rotation, this motion generates the
geodynamo, producing Earth’s global magnetic field (Roberts
& King, 2013). This field is neither static nor uniform; it is
spatially heterogeneous and undergoes secular variation over
time. These core processes establish a persistent planetary
electromagnetic background within which all terrestrial
systems operate (Robert & Glatzmaier, 1995). At the next
scale, Earth’s magnetic field is continuously modulated by
solar wind and space-weather dynamics. These interactions
generate regional differences in geomagnetic intensity,
temporal variability, and induced electrical currents (Olson,
2013; Buffett,.2000) Magnetic field topology correlates with
latitude and interacts with lithospheric and crustal properties,
yielding a geomagnetic environment at Earth’s surface that
is structured rather than homogeneous (Langel & Hinze,
1998). At the lithospheric and geomorphological level,
crustal composition and tectonic structure influence both
magnetic anomalies and surface geology. Sharp transitions in
terrain, such as desert, rock interfaces, mountain fronts, and
sedimentary basins, often coincide with underlying lithologic
and geophysical gradients. These features exert strong
constraints on human settlement density, mobility corridors,
resource access, and defensive organization. Consequently,
physical geography and geophysics jointly shape where human
societies can form, persist, and administratively stabilize
(Lowrie, 2007). Within this structured environmental context,
human physiology represents a potential interface between
planetary conditions and sociopolitical behavior. A growing
body of evidence indicates that human cardiovascular and

autonomic systems are measurably sensitive to environmental
variables, including geomagnetic variability. Such sensitivity
manifests as subtle modulation of stress physiology, heart
rate variability, circadian regulation, and autonomic balance.
Importantly, these effects are low level, non conscious, and
non deterministic. The heart both as the strongest endogenous
electromagnetic generator in the human body and as a central
regulatory organ within the autonomic network occupies a
key position in this interface (Cohen & McCaughan, 1972). In
this framework, environmental electromagnetic fields are not
viewed as behavioral drivers, but as contextual physiological
modifiers capable of biasing baseline stress tolerance, emotional
regulation, and adaptive responsiveness and decision making
over long periods (McCraty & Shaffer, 2015).

From Individual Context to Collective Organization
Sociopolitical structures emerge from aggregated individual
decisions made under shared environmental constraints.
Over historical timescales, persistent background conditions,
geomorphic, ecological, and electromagnetic may contribute
to population level biases in mobility patterns, settlement
stability, conflict propensity, and administrative coherence
(North, 1990). When environmental gradients align across
multiple layers (geophysical, geomorphic, and physiological),
certain territorial divisions may stabilize preferentially. Within
this interpretation, geopolitical boundaries are understood
not as instantanecous or arbitrary decisions, but as emergent,
historically reinforced patterns arising from repeated human
interactions with structured environments. This view does not
negate human agency, cultural identity, or political contingency;
rather, it situates them within a constrained physical context
that may subtly shape long term outcomes (Braudel, 1995).

Empirical Plausibility and Planetary Scale Correlations

Empirical plausibility for low level planetary scale contextual
coupling is supported by observations from distributed
physical systems during periods of large scale human attention.
Over more than two decades, the Global Consciousness
Project (GCP) has operated a worldwide network of
physically independent, shielded hardware random number
generators designed to produce statistically independent
outputs under baseline conditions. Across more than 500 pre-
registered global events involving mass human emotional or
attentional engagement, such as natural disasters, wars, major
celebrations, and coordinated religious events ,small but
persistent deviations from randomness have been reported in
aggregated network outputs (Nelson, 2020). These effects are
weak in magnitude, require substantial temporal averaging,
and do not imply deterministic control, nonlocal causation,
or violations of established physical laws. Instead, they are
best characterized as unresolved statistical correlations whose
temporal morphology resembles event related potentials
observed in biological systems, including pre-event deviations,
post-event excursions, and damped returns to baseline. While
the underlying mechanisms remain unknown and the findings
remain debated, the GCP data demonstrate that globally
distributed physical systems can, under certain conditions,
exhibit time locked statistical structure coincident with shared
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human states in the absence of classical communication
pathways. Within the present framework, such observations
are not treated as evidence of collective consciousness or
direct causal influence. Rather, they are cited conservatively
as consistent with the broader possibility that planetary, scale
background conditions, electromagnetic or informational,
can provide a weak contextual substrate within which both
biological and physical systems operate (May & Spottiswoode,
2011). When considered together with evidence that
e geomorphic and lithologic transitions strongly constrain
human organization,
* human autonomic and cardiovascular physiology is
sensitive to geomagnetic variability, and
e distributed systems may exhibit correlated behavior under
shared contextual conditions, a coherent interpretive
framework emerges.
Within this framework, certain long lived geopolitical
boundaries  particularly those coinciding with sharp
geomorphic or lithologic transitions, may be understood
as emergent stabilization zones within a broader planetary
electromagnetic and geophysical architecture. There is no
claim that iron nickel flow in Earth’s core determines political
borders, nor that electromagnetic fields directly influence
political decision making. Instead, Earth’s core driven
geodynamo establishes a structured magnetic environment
that, through modulation by solar activity and interaction with
lithospheric and geomorphic gradients, shapes the physical
and physiological contexts within which human societies
organize. Over long historical timescales, these persistent
contextual constraints may indirectly bias collective human
behavior and contribute to the emergence and stabilization of
certain geopolitical boundaries, without invoking determinism,
intentionality, or the negation of human agency but emerging
behavior from the subconscious domain.

A Hierarchical Hypothesis of Field Sensitivity Across
Biological Scales

Medical Hypotheses favors conceptual continuity across
scales when grounded in plausible mechanisms. Accordingly,
the present framework proposes a hierarchical hypothesis
of electromagnetic field sensitivity, rather than a direct
extrapolation from cells to societies. At the cellular and
developmental level, electromagnetic influences on ion channel
dynamics, cytoskeletal organization, and morphogenetic
signaling are experimentally documented under specific
conditions (Adey, 1981; Blank & Goodman, 2009). At the
individual physiological level, multiple observational studies
report correlations between geomagnetic variability and
autonomic markers, including heart rate variability, blood
pressure regulation, circadian rhythm stability, and stress-
related physiology. While causality remains unresolved, these
associations suggest that the human cardiovascular—autonomic
axis is responsive to environmental electromagnetic context
(Alabdulgader et al., 2018). At the population level, sustained
exposure to shared environmental electromagnetic conditions
may contribute to subtle alignment of baseline physiological
states across groups. Such alignment might imply synchronized
behavior of collective consciousness nature, that statistical

shifts in indivisuals stress responsivity, emotional regulation,
and adaptive capacity over long timescales (Alabdulgader et
al., 2018; Mattoni et al., 2020; Nelson, 2020). This hierarchy
preserves mechanistic humility while allowing conceptual
integration. Importantly, it identifies clear experimental gaps
and encourages targeted investigation rather than speculative
generalization.

From Physiological Context to Sociopolitical Patterning:
Hypothesis and Testable Predictions

Any extension of biological field sensitivity to sociopolitical
organization must be approached with explicit caution. This
framework does not claim that electromagnetic fields directly
determine political decisions, cultural identity, or territorial
boundaries. Rather, it proposes an indirect contextual
pathway, mediated by long term physiological conditioning.
Human sociopolitical systems emerge from the aggregation
of individual perceptions, stress responses, mobility patterns,
and decision making under uncertainty. If these foundational
processes are weakly but persistently modulated by
environmental electromagnetic conditions, it is conceivable
that certain geographic gradients could bias the emergence or
persistence of territorial divisions, particularly when aligned
with geomorphic and ecological boundaries. For instance, the
Algeria—Libya border serves as a heuristic example: a political
boundary coinciding with a pronounced geomorphic transition
and plausibly with deeper lithospheric and electromagnetic
gradients. This correspondence is not evidence of causation,
but a pattern worthy of systematic investigation, especially
in light of biological and psychophysiological sensitivity to
geomagnetic variation compounded by the fact that human
intentionality is almost zero, as discussed in details above.
Within a Medical Hypotheses framework, this extension
is justified not as explanation, but as a structured theory:
could persistent environmental fields contribute to long
term stabilization of human organizational patterns through
physiological mediation? From this perspective, the paper
advances the following hypothesis:

Planetary electromagnetic gradients act as low level
contextual modifiers of human cardiovascular development
and autonomic regulation, and, through long term astro-
physiological conditioning, most importantly the effect of
planetary magnetic field on variation in heart rate(HRV)
and its role on decision making ,may indirectly influence
collective human organization, including the stabilization
of certain geopolitical boundaries.

This hypothesis is intentionally non-deterministic and

explicitly testable. Potential predictions include:

1. Correlations between geomagnetic latitude or variability
and population-level cardiovascular or autonomic
markers, beyond known confounders.

2. Enhanced persistence of political boundaries coinciding
with strong geomorphic and geophysical gradients.

3. Measurable variation in stress-related physiological
baselines across populations residing in distinct
electromagnetic environments.
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Our Heart-Based Resonant Field (HBRF) framework
conceiving the heart as macroscopic coherence generator, is
proposed as structured conceptual model designed to integrate
these multi-scale domains and to generate explicitly testable,
falsifiable hypotheses (Alabdulgader, 2026). The preceding
statistical and environmental analyses establish that large-
scale sociopolitical patterns cannot be adequately explained
by spatial randomness alone. Even under relaxed conditions
allowing partial alignment, observed deviations exceed random
expectation by on the order of 100 standard deviations, far
beyond any conceivable stochastic fluctuation. When temporal
persistenceacross independent historical epochsisincorporated,
the combined probability falls below 1073°, decisively rejecting
the null hypothesis of spatial randomness (Wasserman, 2004).
Thereby necessitating explanatory frameworks that account
for persistent environmental constraints and their interaction
with human biological systems. Within this context, the HBRF
framework provides a coherent platform for investigating
how planetary-scale physical variables may interface
with physiological processes and, through cumulative and
indirect pathways, contribute to long-term patterns of human
organization. The holistic multiscale nature of our HBRF
theory enable it to resolve longstanding enigma by providing
neurocardiac biophysical framework based on long standing
unique empirical bioastrophysical correlations (Alabdulgader
et al.,, 2018; Alabdulgader, 2026). This approach does not
presuppose a specific mechanism nor assert deterministic
causation; rather, it formalizes a set of empirically grounded
questions that can be rigorously evaluated across disciplines.
Consistent with the mission of Medical Hypotheses, the
contribution of this work lies in advancing a biologically
anchored and quantitatively motivated line of inquiry that
challenges the assumption of environmental neutrality in
sociopolitical formation and invites systematic experimental
and observational testing.

Conclusion

“Toward a Unified Planetary Biological Framework of
Geopolitical Morphogenesis”

The present work advances a biologically grounded, non
deterministic framework in which planetary electromagnetic
structure, environmental gradients, and human physiological
systems are integrated within a unified, multi-scale hierarchy
of interaction. By synthesizing evidence from developmental
biology, geophysics, cardiovascular physiology, and
geopolitical analysis, this study demonstrates that long-term
human organizational patterns emerge within structured
environmental constraints that extend beyond traditional
sociocultural explanations. A central empirical anchor of this
framework is the statistical rejection of spatial randomness in
the alignment of the Algeria—Libya boundary with a persistent
geomorphic transition. Across independent analytical
dimensions—including pointwise probability, long-range
spatial persistence, relaxed overlap conditions, and temporal
stability—the likelihood of chance alignment is effectively
zero. This finding establishes, with high statistical confidence,
that large scale geopolitical patterning cannot be adequately
explained under models of random spatial organization.

When considered alongside converging evidence that human
autonomic and cardiovascular systems exhibit measurable
sensitivity to geomagnetic variability, a coherent cross-
scale interpretive pathway emerges. Within this pathway,
environmental electromagnetic structure operates as a low-
level but persistent contextual modulator of physiological
states. Over extended temporal scales, such modulation may
contributetopopulation level biasesinstressregulation, adaptive
behavior, mobility patterns, and ultimately the stabilization
of territorial organization. Importantly, this framework does
not invoke deterministic causation, nor does it diminish the
primacy of historical, cultural, and political processes. Rather,
it repositions these processes within a physically structured
planetary context that constrains and biases the landscape
of possible outcomes. In this view, geopolitical boundaries
may, in specific cases, represent emergent stabilization
zones arising from the long-term interaction between human
sociopolitical systems and persistent environmental gradients.
The Heart-Based Resonant Field (HBRF) framework provides
a coherent conceptual scaffold for integrating these domains
and for generating explicitly testable predictions. These
include the investigation of correlations between geomagnetic
environments and population level physiological markers, the
preferential persistence of boundaries aligned with geophysical
gradients, and measurable variation in baseline autonomic
states across distinct electromagnetic contexts. Within the scope
of Medical Hypotheses, the significance of the present work
lies not in asserting definitive causation, but in establishing a
quantitatively supported and biologically plausible research
direction. The convergence of statistical, physiological,
and environmental evidence shifts the central question from
whether such coupling exists, to how it operates and to what
extent it contributes to the large-scale organization of human
systems. This perspective expands the conceptual boundaries
of both biological and geopolitical inquiry, positioning Earth’s
electromagnetic and geophysical architecture not as a passive
backdrop, but as an active contextual framework within which
the structure of human civilization emerges, stabilizes, and
evolves.
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