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Abstract 

This paper proposes a preliminary hypothesis that certain ancestral Puebloan Kivas may have 

functioned not only as ceremonial structures, but also as engineered systems capable of 

assisting in the extraction of groundwater from shallow aquifers through thermally induced 

vacuum behavior. 

The hypothesis combines two ancient observational technologies: 

1. The identification of shallow groundwater sources through dowsing and environmental 

observation. 

2. The generation of pressure differentials within enclosed Kiva chambers through 

combustion, vapor generation, and condensation. 

The proposed mechanism relies on known atmospheric and thermodynamic principles, 

specifically the rapid pressure reduction caused by the cooling and condensation of water vapor 

within a sealed chamber. This process is analogous in principle to early atmospheric steam 

engines developed centuries later in Europe. (See - Newcomen Atmospheric Engine) 

This paper does not claim definitive archaeological proof, but instead presents a repeatable 

physical model intended for experimental examination and discussion. 

 

Introduction 

The traditional archaeological interpretation of Kivas identifies them primarily as ceremonial 

and communal structures associated with the ancestral Puebloan cultures of the American 

Southwest. 

This paper explores the possibility that Kivas may also have possessed a secondary functional 

purpose related to groundwater extraction in arid environments. 

The hypothesis emerged through direct observation, prototype experimentation, and the 

recognition that enclosed heated chambers are capable of producing measurable vacuum 

effects during cooling and condensation cycles. 



The American Southwest contains numerous examples of highly sophisticated Puebloan 

engineering, including: 

• road systems, 

• astronomical alignments, 

• water-control systems, 

• large-scale masonry, 

• and standardized architectural planning. 

This raises the possibility that practical atmospheric and thermodynamic effects may also have 

been empirically understood and utilized. 

 

The Role of Shallow Aquifers 

The proposed system depends upon the presence of shallow groundwater beneath or near the 

Kiva structure. 

It is hypothesized that shallow aquifers may have been located using a combination of: 

• environmental observation, 

• accumulated local knowledge, 

• geological familiarity, 

• and the ancient practice commonly known as dowsing. 

Dowsing has historically been used across multiple civilizations as a method for locating 

underground water sources. While modern scientific interpretation of dowsing remains 

controversial, its widespread historical use demonstrates humanity’s long-standing effort to 

identify subsurface water in arid regions. 

The placement of Kivas above favorable groundwater zones may therefore have been 

intentional rather than coincidental. 

 

Proposed Thermodynamic Mechanism 

The proposed mechanism operates in two primary stages. 

Stage 1 — Combustion Depletion / Priming Pull 



A fire is established within the Kiva chamber. 

As combustion proceeds: 

• oxygen is consumed, 

• heat accumulates, 

• water vapor and combustion gases fill the chamber, 

• and pressure conditions begin to change. 

Additional water vessels positioned near the fire may intentionally increase humidity and steam 

generation inside the chamber. 

At a selected moment: 

• airflow openings, 

• smoke vents, 

• and downward flues may be fully sealed. 

As the flame weakens and combustion declines, an initial short-duration pressure reduction 

occurs. This “priming pull” may begin drawing water upward through the sipapu or connected 

subsurface pathways. 

 

Stage 2 — Condensation Collapse / Sustained Draw 

Following combustion: 

• chamber cooling begins, 

• steam condenses on cooler surfaces, 

• remaining gases contract thermally, 

• and portions of carbon dioxide dissolve into moisture. 

The condensation of water vapor is especially significant because steam occupies dramatically 

greater volume than liquid water. As condensation occurs, large volumes of gas effectively 

disappear from the chamber. 

This creates a sustained reduction in internal pressure. 

Atmospheric pressure outside the structure then acts upon the shallow aquifer, forcing water 

upward toward the lower-pressure region inside the Kiva. 



This process is conceptually similar to the operating principle of the  Newcomen atmospheric 

steam engine developed in 1712, in which steam condensation generated vacuum conditions 

that allowed atmospheric pressure to perform mechanical work (Oddly running a pump to draw 

water out of a well). 

 

Prototype Observations 

Preliminary prototype models have demonstrated measurable water movement using: 

• a sealed chamber, 

• a fire source, 

• and a tube extending toward a water reservoir. 

In simplified experiments resembling the common “candle under glass” demonstration: 

• water rapidly rises into the enclosed space following combustion and cooling.  

Additional prototype Kiva models produced observable water movement into the chamber after 

the fire phase and sealing sequence. 

These experiments remain preliminary and require: 

• scaling analysis, 

• controlled measurement, 

• pressure instrumentation, 

• and repeatability testing. 

 

Architectural Considerations 

Several architectural features of traditional Kivas may warrant examination within this 

framework: 

• circular geometry, 

• thermal mass, 

• fire pits, 

• ventilation shafts, 



• deflectors, 

• sipapus, 

• and partially subterranean construction. 

The relationship between these features and controlled airflow behavior deserves further study.  

The hypothesis does not suggest that ceremonial or spiritual functions were absent. Instead, it 

proposes that practical water extraction capability and ceremonial significance may have 

coexisted within the same structures. 

 

Discussion 

Ancient civilizations frequently developed practical engineering systems through empirical 

observation long before formal scientific equations existed. 

Examples include: 

• leverage systems, 

• metallurgy, 

• irrigation, 

• navigation, 

• and astronomy. 

The possibility that ancestral Puebloan peoples may have observed and utilized practical 

vacuum behavior does not require advanced modern scientific theory. It requires only: 

• observation, 

• repeatability, 

• architectural refinement, 

• and transmission of knowledge across generations. 

 

Conclusion 

This paper presents a preliminary thermodynamic hypothesis regarding Kiva architecture and 

groundwater extraction. 



The central concept is that: 

1. shallow groundwater was intentionally located, 

2. enclosed Kiva chambers generated pressure differentials through combustion and 

condensation, 

3. atmospheric pressure then forced water upward from shallow aquifers. 

Further investigation should include: 

• controlled experimental replication, 

• pressure measurement, 

• groundwater modeling, 

• archaeological site correlation, 

• and interdisciplinary review. 

The hypothesis is offered not as a final conclusion, but as a proposed avenue for scientific and 

archaeological exploration.  

My next prototype will be constructed from clay or another thermally conductive material that 

will allow a meaningful temperature differential to develop, thereby encouraging condensation 

within the chamber. My current prototype is made from plastic, which acts as an insulator and 

significantly limits the cooling and condensation effects necessary for the secondary vacuum 

process. 

 


