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Abstract

This study investigates how tightly the date of the biblical Flood can be constrained using

geophysical and geochemical anchor points within a strict Young-Earth (YE) framework. Without

invoking standard long-age calibration curves, we analyze radiocarbon recovery behavior,

volcanic tephra horizons, archaeomagnetic constraints, and stratigraphic consistency from the

immediate post-Flood interval to early urban contexts. We show that a small set of robust

geological anchors—Laacher See Tephra, the Vedde–Usselo tephra cluster, and

VADM-validated archaeological sites—constrains the Flood date to approximately −2463 BCE

with an internal consistency window of ±2 years (strict) to ±9 years (conservative). We further

demonstrate that while additional mid-interval anchors improve interpolation confidence toward

later events, they do not significantly tighten the Flood date itself. The results indicate that, within

a YE framework, geophysical data alone can constrain the Flood date to within a narrow window,

while later historical correlations remain chronologically consistent but geochemically

independent.
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1. Introduction

The precise dating of the biblical Flood remains a central question in Young-Earth (YE) chronology

research. While various approaches have been employed—ranging from genealogical calculations

to archaeological correlations—few studies have systematically examined how tightly geophysical

and geochemical data alone can constrain the Flood date without reliance on mainstream

calibration curves or deep-time assumptions.

This paper addresses a specific question: Given a set of independently validated geological and

archaeomagnetic anchors, what is the maximum precision achievable for the Flood date using

window-based constraint analysis? We deliberately avoid theological argumentation and instead

focus exclusively on the internal consistency of geophysical data within the YE framework.

Our approach differs from previous work in three key aspects: (1) we use percent modern carbon

(pMC) rather than conventional BP ages as the primary metric; (2) we employ window-based

constraint logic rather than point-equality matching; and (3) we explicitly distinguish between

constraints that bound the Flood date versus those that merely provide interpolation support for later

events.

2. Methodological Framework

2.1 Core Assumptions

The analysis operates under the following YE-strict assumptions:

• The Flood represents a global reset event at time t = 0

• Atmospheric ¹■ C was severely depleted at the Flood and recovered monotonically thereafter

• Standard IntCal calibration curves are not used; pMC values serve as direct observables

• Geological anchors (tephra, dendrochronology) provide absolute time markers independent of the

¹■ C recovery model

• Archaeomagnetic (VADM) measurements provide independent validation of relative chronology

2.2 Constraint Logic

Rather than seeking exact point matches between model predictions and observations, we employ

window-based constraint logic. Each anchor is characterized by a central value and an

uncertainty range. The Flood date is considered consistent with the data if all anchor windows can

be simultaneously satisfied without stratigraphic inversions or pMC monotonicity violations.

Critically, window overlap is not automatically treated as inversion. Only when the central

values of sequential anchors reverse their expected order, or when window overlap would require

an impossible pMC trajectory, do we flag a constraint violation.

3. Primary Geophysical Anchors

Three primary anchor types provide the foundation for constraining the early post-Flood interval:

volcanic tephra horizons, dendrochronologically-validated radiocarbon measurements, and

archaeomagnetically-dated archaeological contexts.

3.1 Laacher See Tephra (LST)



The Laacher See eruption provides the most precisely dated volcanic event in the post-Flood

window. Dendrochronological analysis of buried trees (Reinig et al. 2021, Nature) combined with

five-laboratory radiocarbon intercomparison yields:

Parameter Value Uncertainty

Calendar Date −2409 BCE ±9 years

pMC 25.15% ±0.30%

¹■ C Age (BP) 11,088 ±30 BP

t (post-Flood) 54 years —

Table 1. Laacher See Tephra parameters.

The LST serves as the primary backward constraint on the Flood date. Its ±9 year uncertainty

defines the maximum defensible shift of the Flood date toward earlier times.

3.2 Vedde–Usselo Tephra Cluster

The Vedde Ash and Usselo Horizon present a stratigraphic challenge when treated as independent

point anchors, as their radiocarbon ages show apparent inversion. However, treating them as a

cluster with combined uncertainty resolves this issue:

Parameter Value Uncertainty

Calendar Date −2406 BCE ±2 years

pMC Range 25.85–26.50% —

¹■ C Age Range (BP) 10,300–10,845 —

t (post-Flood) 56–58 years —

Table 2. Vedde–Usselo cluster parameters.

The cluster's tight ±2 year uncertainty provides the strongest forward constraint on the Flood

date. Any shift of the Flood date beyond +2 years would place LST simultaneously with or younger

than the cluster, violating stratigraphic ordering.

3.3 Wadi Fidan 01 (VADM-Validated)

The Wadi Fidan 01 archaeological site provides a critical independent validation axis through

archaeomagnetic measurement of the Virtual Axial Dipole Moment (VADM):

Parameter Value Uncertainty

Calendar Date −2361 BCE ±2 years

pMC 36.50% ±0.50%

VADM 92.0 ZAm² ±4.4 ZAm²

t (post-Flood) 102 years —

Table 3. Wadi Fidan 01 parameters (Di Chiara et al. 2021).



The VADM measurement is critical because it validates the pMC recovery trajectory independently

of radiocarbon assumptions. The measured VADM of 92.0 ± 4.4 ZAm² is consistent with a rapidly

recovering magnetic field in the early post-Flood interval.



4. Constraint Analysis: How Close Can We Get?

With the anchor parameters established, we now determine the permissible range of Flood dates

that satisfy all constraints simultaneously.

4.1 Window Overlap Analysis

The three primary anchors define overlapping but ordered windows:

Anchor Window (BCE) pMC Role

LST [−2418, −2400] 25.15% Backward limit

Cluster [−2408, −2404] 25.85–26.50% Forward limit

WF01 [−2363, −2359] 36.50% Validation

Table 4. Anchor windows and constraint roles.

Note that the LST and Cluster windows overlap in the range [−2408, −2404]. This overlap does not

constitute a constraint violation because: (1) the central values maintain correct ordering (−2409 <

−2406); and (2) pMC values increase monotonically (25.15% < 26.2%).

4.2 Permissible Flood Date Range

The constraint analysis yields asymmetric limits on the Flood date:

Direction Limit Limiting Factor

Forward (younger) +2 years Cluster uncertainty (±2)

Backward (older) −9 years LST uncertainty (±9)

Table 5. Flood date constraint summary.

RESULT

Flood Year = −2463 BCE

Permissible Range: +2 / −9 years (asymmetric)

Conservative Symmetric: ±2 years

Realistic External: ±5–9 years

4.3 Recovery Rate Consistency

The derived Flood date produces physically plausible pMC recovery rates:

Interval pMC Change Duration Rate (%/year)

Flood → LST 1.5% → 25.15% 54 years 0.438

LST → WF01 25.15% → 36.50% 48 years 0.236



Table 6. pMC recovery rates by interval.

The decreasing recovery rate (0.438 → 0.236 %/year) is consistent with exponential approach to

equilibrium, providing independent validation of the model's physical plausibility.

5. Why the Flood Date Cannot Be Tightened Further

The current constraint precision of ±2–9 years represents a fundamental limit given the available

anchor data. Several factors prevent further tightening:

(1) Absence of mid-interval geophysical anchors. The 237-year gap between WF01 (t = 102)

and the next VADM-validated anchor (Abu Salabikh, t ≈ 339) means the recovery curve is

unconstrained in the critical t = 150–250 interval. Additional archaeological sites with

archaeomagnetic measurements would improve interpolation but not the Flood date itself.

(2) SU90-08 geochemical anomaly remains unvalidated. The marine sediment core SU90-08

shows δ¹³C and ¹■ C signatures consistent with hydrothermal input during the proposed "Peleg

window" (t ≈ 163–213). However, without ³He/■ He isotope measurements, the hydrothermal

hypothesis cannot be proven—only shown to be consistent with available data. This anchor

correctly remains classified as CONTEXT_ONLY.

(3) Tephra cluster treatment. The Vedde–Usselo cluster provides the tightest forward constraint

(±2 years), but this reflects a methodological choice to treat overlapping tephra as a single unit

rather than resolving their relative chronology. Further refinement would require new

tephrochronological work, not reinterpretation of existing data.



6. Chronological Extension to Babel (Supplementary)

Note: This section addresses chronological consistency with later events but does not affect the

geophysically-constrained Flood date.

Within the YE framework, the Babel/Uruk period (traditionally associated with t ≈ 350–400,

corresponding to approximately −2113 to −2063 BCE) represents an important chronological

marker. However, unlike the geological anchors discussed above, Babel/Uruk provides no

geochemical constraint on the Flood date—it serves only as a consistency check.

The key finding is that the pMC trajectory extrapolated from the early anchors (LST, Cluster, WF01)

through the intermediate dendrochronological points remains monotonically increasing and

shows no inversions when extended to the Babel/Uruk period. This demonstrates that:

• The Flood date of −2463 BCE is consistent with later historical markers

• No additional geochemical constraints are imposed by later events

• The recovery curve maintains physical plausibility throughout

Summary: While later historical markers such as Babel/Uruk do not further constrain the Flood date

geochemically, they remain chronologically consistent with the recovery trajectory established by

earlier anchors. The Flood date is determined by geology, not history.

7. Discussion

This analysis demonstrates that geophysical data can provide remarkably tight constraints on the

Flood date within a YE framework—tighter, in fact, than many previous estimates that relied on

genealogical calculations or archaeological correlations alone.

7.1 What Geophysical Data Can Achieve

The combination of tephra chronology, dendrochronological validation, and archaeomagnetic

measurements provides a self-consistent framework that constrains the Flood date to within a few

years. The key strengths of this approach are:

• Independence from mainstream calibration assumptions

• Multiple independent validation axes (radiocarbon, dendro, archaeomag)

• Window-based logic that avoids over-interpretation of point uncertainties

• Clear distinction between hard constraints and consistency checks

7.2 Where Geophysical Data End

It is equally important to recognize the limits of this approach. The geophysical constraints apply

specifically to the Flood date—not to later events such as Babel, Peleg, or the Egyptian dynasties.

While these later markers remain chronologically consistent with the derived Flood date, they do not

provide additional geophysical constraints.

The SU90-08 marine core anomaly illustrates this distinction clearly. Although the geochemical

signatures are consistent with hydrothermal activity during the proposed Peleg window, the absence

of ³He/■ He isotope data means the hypothesis cannot be elevated from "consistent" to "proven."

This is not a failure of the methodology—it is a proper acknowledgment of what the data can and



cannot support.

7.3 Comparison with Previous Estimates

The derived constraint of ±2–9 years is substantially tighter than previous YE estimates, which

typically cite uncertainties of ±30–50 years based on genealogical considerations alone. This

improvement reflects the power of geophysical anchors: they provide absolute time markers that are

independent of textual transmission uncertainties.

8. Conclusion

Within a strict Young-Earth framework, geophysical and geochemical anchors constrain the Flood

date to approximately −2463 BCE, with an internally consistent uncertainty of ±2 years (strict) and

a conservatively defensible window of less than a decade.

The analysis demonstrates that:

• A small number of well-validated geological anchors (LST, Vedde–Usselo cluster, WF01) suffice to

constrain the Flood date with high precision

• The Vedde–Usselo cluster provides the tightest forward constraint (+2 years), while LST provides

the backward limit (−9 years)

• Mid-interval anchors would improve recovery curve interpolation but cannot significantly tighten the

Flood date without new geological discoveries

• Later historical markers (Babel/Uruk) remain chronologically consistent but geochemically

independent

Further refinement of the Flood date will require additional mid-interval geophysical anchors

(particularly VADM-validated archaeological contexts in the t = 150–250 range) rather than

reinterpretation of existing data. The current precision of ±2–9 years represents a robust, defensible

result that stands independent of mainstream calibration assumptions.

FINAL RESULT

Flood Date: −2463 BCE

Strict Internal Consistency: ±2 years

Conservative External Window: ±5–9 years

Limiting Constraint: Vedde–Usselo Cluster (forward)
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