blackspire

Seeing What s Actually There

Persistent physical awareness for the Kingdom’s energy corridor: the
record, the constraints, and what alayer over this corridorhas todo to
close them.

Know Reality. Act With Certainty.

Reality-Grounded Intelligence — intelligence built on what is physically true, not on
what history suggestsis probably true.

Every figure in this document is drawn from published open sources, cited in full at the end. No classified,
proprietary or client-derived material appears here.

SUMMARY

Between 10 and 12 September 2026, the route by which Saudi Arabia moves crude past the
Strait of Hormuz was attacked at both ends. Drones launched from Maysan Governorate in
southernlrag struck pumping stations on the East-West Crude Oil Pipeline, and Saudi Aramco
closed aline that had been moving four to five million barrels per day. Within roughly forty-eight
hours, Houthi forces took Mayun Island at the mouth of the Red Sea and stated that navigation
was safe for all companies except Saudivessels.
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FIG. 1 — TWO ADVERSARIES, OPPOSITE DIRECTIONS, ONE EFFECT: THE HORMUZ BYPASS DEGRADED AT BOTH
ENDS INSIDE FORTY-EIGHT HOURS.
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Two adversaries, operating independently from opposite directions, produced one effect. This
document argues that they also exploited one weakness, and that the weakness is structural
ratherthan a defect of any particular system or procurement.

The weaknessis this. Both the air picture over the pipeline corridor and the maritime picture over
the Red Sea approaches are assembled from whatis reported — by a transponder, or by aradar
describing the volume it happens to cover. Neither reports what is physically present outside
that envelope. Adrone flying low on anuncovered bearing and a tanker with its transponder
switched off are the same class of object: physically real, and absent from the operational
picture. Defenses built on the reported picture inherit that absence, and an adversary who
understandsit can planaroundit.

What follows sets out the public record, five constraints that follow fromit, the requirements any
remedy has to meet.

1 Therecord:10-12 September2026

The facts below are drawn from published reporting and are stated without interpretation.
Interpretation beginsin Section 2.

Pumping stations struck Mayun Island taken Supply at 30-year low 5-7 days at Yanbu
10-11 SEP 12 SEP 12-13 SEP 14 SEP

Riyadh and Medinaregions; “Safe forall companies Brent passes $100; Stored crude
Aramco closes theline. except Saudivessels.” week closes +8%. positionreported.

FIG. 2 — SEQUENCE OF THE PUBLISHED RECORD. AMBER MARKS AN ATTACK; CHARCOAL MARKS A
REPORTED CONSEQUENCE.

The pipeline

The East-West Crude Oil Pipeline runs 1,200 kilometres from Abqaiq in the Eastern Province to
Yanbu on the Red Sea coast, with thirteen pumping stations alongits length. Itis owned and
operated by Saudi Aramco. Since the disruption of the Strait of Hormuzin early 2026 it has
served as the Kingdom’s principal route to open water.
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FIG. 3 — THE LINE AS AN ATTACKER SEES IT: THIRTEEN POINTS, ONE CORRIDOR, NO EDGE.

On10-11September 2026, drones struck pumping stations in the Riyadh and Medinaregions,
with strikes reported between Medina and Mahd Al-Dhahab. Saudi Aramco closed theline as a
precaution while damage was assessed. Al Jazeerareported the pipeline had been moving four
to five million barrels per day, equivalent to four to five per cent of global supply.

4-5 4-5% 1,200 13

million barrels per day of global supply, on kilometres, Abqgaiq pumping stations along
moved before closure oneline to Yanbu itslength
ATTRIBUTION

The office of the Iraqi Prime Ministeridentified the launch origin as Maysan Governorate in southern
Irag. An Iragi military commander responsible for operations in Maysan was subsequently
dismissed afterinvestigations confirmed the launch point. No group claimed responsibility;
analysts have attributed the strikes to Iran-aligned militias. This matters here in only one respect:
the attack did not come from Yemen, and any assessment that treats it as a Houthi operationis
analysing the wrong axis.

The sealane

On12 September2026, Houthiforces took Mayun Island, at the entrance to the Red Sea. A
Houthi military spokesman stated that maritime navigation was safe for all companies except
Saudivessels. Roughly twelve per cent of global goods transit the Bab al-Mandab Strait, and
SaudiArabia had beenrelying on the route as the alternative to Hormuz.

The combined position

The International Energy Agency reported that Saudi crude supply had fallen to its lowest level in
more than three decades. Brent crude passed one hundred dollars per barrel for the first time in
months and closed the week more than eight per cent higher. Reporting on 14 September
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indicated the Kingdom held sufficient stored crude at Yanbu to sustain current exports for five to

seven days.

30 YR

IEA: Saudi crude supply
atitslowestin more than
three decades

$100+

Brent per barrel, first time
inmonths

+8%

week-on-week close

days of stored crude at
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The Hormuz bypass was not degraded by a single actor. It was degraded at the
inland end by drones from Iraq and at the seaward end by forces in Yemen, within

forty-eight hours. Whether that was coordinated is outside the scope of this
document.

2 CONSTRAINT

The reported picture is not the physical picture

Every operational picture is an assembly of reports. Atransponderreports a position. Aradar

reports the returnsinside the volume itilluminates. A telemetry systemreports pressure ata

station. Eachis accurate about what it describes, and silent about everything else.

01 - REPORTED PICTURE

What the system says is there

SENSOR

NO RETURNS

NO RETURNS

SAME FRAME -

SAME SENSOR -

02 - PHYSICAL STATE
What is actually there

SENSOR

BEYOND THE ENVELOPE

BELOW COVERAGE

FIG. 4 — TEAL MARKS A REPORTED TRACK INSIDE THE ENVELOPE.
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Silenceis the problem. Areport cannot describe an object it never saw, and an operatorreading
the picture has no way to distinguish an absence of objects from an absence of coverage. The
two lookidentical on a screen. They are notidentical in the world.

Thisis not a criticism of any sensor. It is a property of reporting. It becomes an operational
vulnerability at the moment an adversary works out where the silence is — which requires no
special access, because coverage geometryisinferable from published equipment, terrain,
and the curvature of the earth.

Reported state is what a system says is there. Physical state is what is there. A
capable adversary attacks the difference between them, and every subsequent
section of this document is about narrowingit.

CONSTRAINT

Point defense does notdefend aline

A pumping stationis a point and can be defended as one. Apipeline is not. Thirteen stations
spread across 1,200 kilometres present an attacker with thirteen aim points and a corridor
between them thatis, for practical purposes, undefended by anything but distance.

The arithmetic favours the attacker and cannot be made to favour the defender by procurement
alone. Defending every station to the standard of the most important one is prohibitive;
defending the mostimportant ones concedes therest. An attacker needs toreachany one
station, on any bearing, at any hour. April 2026 demonstrated the point economically: a

single strike on a single pumping station reduced throughput by 700,000 barrels per day,

and although full capacity was restored within three days, the effect was achieved with

one munition.

APRIL 2026 - THROUGHPUT REMOVED TIME TO FULL CAPACITY

MUNITIONS EXPENDED
1 700"( BPD 3 DAYS

FIG. 5 — THE ATTACKER’S ARITHMETIC, PRICED FROM THE PUBLISHED RECORD.
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Theimplicationis not that point defenses should be abandoned. Itis thatinterceptionis the last

and most expensive place to solve the problem, and that anything which moves the decision

earlier — detection further out, on more bearings, with enough time to do something — is worth

more perunit of spend than anotherinterceptor at another station.

CONSTRAINT

Declared maritime data fails precisely whenitis needed

The Automatic Identification System s a cooperative reporting system. It tells an operator what

avessel chooses to broadcast about itself. Under ordinary commercial conditions thisis close

enough to the truth to be useful, which is why so much maritime awareness rests onit.

Under contested conditions it degrades in three distinct ways, and the degradationis

documented for thisregion and this year.

MODE 01

1,650

vessels affected as
the conflict widened —
from 1,100+ in the first
24 hours

Interference at scale

Maritime intelligence firm Windward reported that more than 1,100 vessels were
affected by GPS and AlS interference within the first twenty-four hours of
hostilities, rising to roughly 1,650 as the conflict widened, including signal
displacement onto airports and inland infrastructure and the appearance of
artificial vessel clusters.

MODE 02

4M BBL

loaded at Kharg Island

Deliberate silence

On15 April 2026, satellite imagery identified nineteen vessels over 250 metresin
the Hormuz region, many operating without AIS transmission. Two very large crude

oy tWOVLC.’CS carriersloaded approximately four million barrels at Kharg Island while
broadcasting no . .

position broadcasting no position.

MODE 03

1 FLAG

named as the exception
— identity becomesa
targetinginput

Named targeting

The Houthi statement of 12 September exempted all shipping except Saudi
vessels. A declaration of that kind converts a vessel’s own broadcast identity into
atargetinginput, which gives Saudi-flagged and Saudi-chartered traffic a direct
incentive to stop broadcasting — degrading the Kingdom’s own picture of its
own shipping.
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Windward’s formulation of the underlying pointis precise, and this document adoptsiit: AIS
shows what a vessel reports; multi-source observation shows what cannot be hidden. The
remedy is not better handling of the declared signal. It is a picture that does not depend on
the declaration.

CONSTRAINT
The gap is documented, anditis seven years old

The mostuncomfortable factin this documentis that the geometry exploited in September
2026 was described in public analysisin 2019.

Following the September 2019 attack on Abqgaig and Khurais, the Washington Institute for Near
East Policy published an assessment of Saudi air defense coverage. Its findings, in the Institute’s
own terms:

Saudidefenses “face east and do not have 360-degree coverage”

the attack “entered the kingdom from the north near the border with Irag and Kuwait, which
blindsided air defenses”

the weapons exploited “holes in the IADS caused by scarcity of radar systems and physical
limitations like the curvature of the earth”

existinginterceptors were “designed to counter aircraft and would struggle to intercept smaller and
slower cruise missiles and drones”

2019 - PUBLISHED ANALYSIS 7 YEARS 2026 - EVENT
. =
Northern axis under-covered Drones from Maysan, Iraq
Radar scarcity - earth curvature - no 360° Same bearing - pipeline pumping stations

GEOMETRY UNCHANGED IN THE PUBLIC RECORD

FIG. 6 — AN APPROACH IDENTIFIED AS STRUCTURALLY UNDER-COVERED IN 2019 WAS THE APPROACH USED
IN 2026.

Sevenyears later, drones launched from Maysan Governorate — on the northern axis, from Iraqi
territory — struck pumping stations along the pipeline.
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WHAT THIS DOES AND DOES NOT ESTABLISH

It does not establish that the same specific gap was used, and this document does not claim that.
Published reporting onthe September 2026 strikes contains no assessment of airdefense
performance. What it establishes is narrower and sufficient: an approachidentified in open analysis
as structurally under-coveredin 2019 was the approach usedin 2026, and nothingin the public
record suggests the geometry changed.

The reason this matters commercially is that it argues against the instinctive response. The
instinctive response to being struck is to buy more of what was already there. If the constraint is
geometric — coverage envelopes, terrain, the curvature of the earth — then more of the same
equipment produces more of the same shape, and the shape is the problem.

CONSTRAINT

Detectionis not the binding constraint. Acting onitis.

Itis possible to build a corridor picture so complete that no operator canreadit. Sensor
coverage produces volume, volume produces alerts, and alerts produce a queue that exceeds
the number of analysts available to work it. The resultis a system that detected the object and
did notactonit, whichis operationally identical to a system that did not detectit, and
considerably more expensive.

01 - RAW VOLUME 02 - PHYSICAL LAW APPLIED 03 - DECISION

SHORT RANKED

WHAT DOES NOT
MAKE PHYSICAL SENSE

10,000

OBJECTS RAISED

LIST

A queue that exceeds the analysts Not acomprehensive feed — With the time available
available toworkit. the objects that do not fit. toactoneach.

MEASURED: PHYSICAL EVENT TO DECISION-READY OUTPUT, WITHIN A STATED TIME BUDGET

FIG. 7 — A LAYER THAT RAISES TEN THOUSAND OBJECTS HAS MOVED THE PROBLEM RATHER THAN SOLVED IT.
THE MEASURE THAT MATTERS IS THE INTERVAL ACROSS THE WHOLE FIGURE, INCLUDING THE HUMAN BEINGS

AT THE END OF IT.
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Blackspire states this as a design constraint onitself rather than as an observation about any
customer. A layer that raises ten thousand objects has moved the problem rather than solvediit.
The measure that mattersis the time from a physical event to a decision-ready outputin the
hands of someone with the standing to act onit, and that measure includes the human beings at
the end of it.

Two consequences follow. First, the output of the layer should be a short ranked list of objects
that do not make physical sense, not a comprehensive feed. Second, the authority to act has to
be established before deployment, not discovered during anincident. Thisis a governance
question and a procurement question as much as atechnical one, and avendorwho treatsit as
out of scope s describing half a system.

REQUIREMENTS

What alayer over this corridor has to do

The requirements below follow from Sections 2 to 6. The approachis to apply physical law to raw
sensor signals ratherthan accepting declared orreported state. The outputis not data
interpreted by statistics — itis data governed by physical law.

R1 Observe from streams that failindependently

The picture must be assembled from sensing modalities whose failure modes are not
correlated. GPS denial affects positionreporting; it does not affect aradarreturn, an
acoustic signature, aninfrared emission or a satellite image. A picture that degrades
gracefully requires streams that do not degrade together.

RADAR ACOUSTIC INFRARED SATELLITE IMAGERY

R2 Treat disagreement between streams as information

When one stream reports an object and another does not, the conventional handlingis to
discard the weakerreport as noise. Thatis exactly the handling an adversary relies upon.
Divergence between streams should be retained and reasoned over, because a physically
real object that appears in one modality and not anotheris the signature of an object
attempting not to be seen.
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R3 Maintain track continuity through denial

When a transponder stops, or when areported positionjumps in a way that no vessel of that
mass and speed could physically execute, the system should carry the track across the gap
rather than droppingit. Physical law constrains where an object can be a minute later; that
constraintis available whether or not the object is cooperating.

‘—.-------------F

SIGNAL LOST REACQUIRED

R4 Resolve provenance, not only position

Aninbound object’s current position supportsinterception. Its reconstructed origin supports
everything else — attribution, diplomacy, and the decision about where the next strike will
come from. Aflight pathreconstructed against terrain, atmosphere and observed kinematics
resolves where an object came from as a physical result rather than as aninference
assembled afterwards.

RS Deliver a decision, within a stated time budget, to a named authority

The outputis ashortranked list of objects that do not physically make sense, with the time
available to act oneach, delivered to a person or cell with the standing to act. The time
budgetis stated in advance and measuredin operation.

R6 Log every setting and every action

The scope of collection and the degree of automated authority are configurable. Every
configuration, and every action taken underit, isrecorded so that any alert can be
reconstructed after the fact with the inputs that produced it and the authority in force at
the time. A system whose records cannot be produced later s a liability to the ministry
operatingit.

8 PRECEDENT

Prior work on this border

The Kingdom’s southern borderis not a new problem for this team. In 2016, members of
Blackspire’s leadership developed a layered detection and monitoring solution for the 1,800 -
kilometre border with Yemen under the designation Project Falcon: a six-layer sensing
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architecture spanning digital surveillance, unattended ground sensors, vehicular and personnel
sensing, radar, fixed and mobile electro-optical and infrared sensors, and airborne electro-
optical andinfrared assets, with the border segmented into coastal, mountainous and open-
desertregions and aregional border center at Najran. The program did not proceed due to the
regime change.

LAYER 6  Airborne electro-optical andinfrared assets

LAYER 5  Fixed and mobile electro-optical and infrared sensors

LAYER 4 Radar

LAYER 3  Vehicular and personnel sensing

LAYER 2 Unattended ground sensors

LAYER 1 Digital surveillance

BORDER LENGTH SEGMENTS REGIONAL CENTER STATUS
1.800 KM Coastal - mountainous Najran Did not proceed —
! -opendesert regime change

FIG. 8 — PROJECT FALCON, 2016: SIX SENSING LAYERS PLACED ALONG A LINE.

Whatis proposed hereis not that programrestated, and the difference is the point. Project
Falconwas afence — sensing layers placed along aline. This document is about the layer that
sits above any fence: the reasoning that tells an operator which of the objects those sensors
report, and which of the objects they do not report, are physically real. A six-layer architecture
would have inherited the same constraint set outin Section 2, because a coverage envelopeisa
coverage envelope however many layers are stacked inside it.

9 Conclusion

The Kingdom’s Hormuz bypass was attacked at both ends in forty-eight hours by two unrelated
actors. The natural reading is that this was a run of bad fortune across two theatres. The reading
this document proposesis narrower and more useful: both actors attacked the same property
of the same kind of system, which is that an operational picture assembled fromreports
contains a shape of silence, and the shape can be worked out from outside.
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IF THE PROBLEM WERE SENSOR QUALITY IF THE PROBLEM IS REPORTED VS PHYSICAL

The remedy would be procurement Theremedy is alayer that reasons about
— and procurement has been tried. physical state across streams that fail
independently

— and theright first stepis not a purchase but a
measurement of how wide that difference
currently is on one segment of one corridor.

Thatreading has a practical consequence. If the problem were the quality of individual sensors,
the remedy would be procurement, and procurement has been tried. If the problem s the
difference betweenwhatisreported and what is physically there, the remedy is a layer that
reasons about physical state across streams that failindependently — and theright first step is
not a purchase but ameasurement of how wide that difference currently is on one segment of
one corridor.

Blackspire Group, Inc. 12



ABOUT THE PUBLISHER

Blackspire Group, Inc. is a physics-based Al infrastructure company. Its category is Reality-
Grounded Intelligence andits visionis to be the Operating System of Reality. Sensor signals are
processed through physics-based models applying physical law rather than statistical
inference, producing governed outcomes through digital twin.

Blackspire’srole in a layer of the kind described in this document is structural rather than
monolithic. The Company does not propose to build every element of it. Radar and electro-
optical sensing, unattended ground sensors, satellite and aerialimagery, secure
communications and backhaul, watch-floor and command systems, and the effectors that act
on a decision are mature markets, well served by capable suppliers. What has been missingis
the glue: the reasoning layer that takes signals from sensors never designed to work together,
resolves them against physical law into a single governed account of whatis actually there, and
does so fast and locally enough to be acted on — together with the governance layer that
decides whetheracting onitis permitted.

RADAR / EO-IR

UNATTENDED GROUND SENSORS THE MISSING GLUE

Reasoning layer One governed account
physicallaw, not statistical inference

SATELLITE / AERIAL IMAGERY

COMMS AND BACKHAUL Governance Iayer

Y/

WATCH FLOOR / EFFECTORS

MATURE MARKETS - CAPABLE SUPPLIERS

FIG. 9 — STRUCTURAL, NOT MONOLITHIC: THE COMPANY SUPPLIES THE LAYER BETWEEN CAPABLE SUPPLIERS
AND A GOVERNED DECISION.

30 6 553+

years of deployment in classified foundational patents citations fromIBM, Oracle
US defense systems and Microsoft

Reasonto believe: 30 years of deploymentin classified US defense systems, 6 foundational
patents, and 553+ citations from IBM, Oracle and Microsoft. Blackspire is not a green-field
research effort — itis the direct evolution of patented work built and fielded inside restricted
United States government programs.

www.blackspire.group
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