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‘’This experiment will test the efficacy of several salts/salt combinations on food-based fabrics. An experimental method will be adopted and followed with the results recorded over a four- week period.’’ 


                         ‘Desiccation Vs Decay: Mummifying with Salts.’














Introduction. 

Mummified remains have been found on every continent, either having been deliberately crafted by the living (‘anthropogenic’,) or unintentionally preserved by environmental conditions (‘spontaneous’). It is widely accepted that the human practice of mummification was originally inspired by the apparent effects of the natural process. This is thought to have been the case for perhaps the most famous mummy-makers, the ancient Egyptians, whose proto-dynastic people may have discovered the effects of ‘natural’ mummification when burying a new corpse in the sand near a previously buried one (Abdel-Maksoud & El Amin, 2011, p.131). Two thousand years earlier, the Chinchorro people of Northern Chile honed their funerary techniques, likely inspired by spontaneous mummies they had discovered in the sands of the nearby Atacama Desert: one of the driest places on Earth (Arriaza, 1995). 
Many environmental factors can play a role in the natural prevention of decomposition. One such factor is temperature, as is the case with ‘Otzi the Iceman’: a mummy discovered in a high snowfield on the Italian-Austrian border, preserved by extreme cold (Barfield, 1994). Another potential contributing factor is high altitude, as is the case with the Incan Capacocha child-mummies, left at mountain-top shrines and preserved as a result of the low oxygen levels present at such a high elevation, as well as low temperature (Kawchuck, 2019). In each of the examples used, preservation relies on the geographical location, with remains left vulnerable to the elements. Such extreme conditions are not always readily accessible, and would have been difficult to replicate, and so ancient artificers who sought to transform their dead would have to develop their own methods, utilizing accessible raw materials and ingredients. One material more universally accessible is salt.  Both the ancient Egyptians and the Chinchorro evidently found that salts in the natural environment, acted as desiccants. Whether anthropogenic or spontaneous, the ‘’basic procedure in either process is the same: water is extracted rapidly from the tissues’’ (Cockburn & Reyman, 1980, p.1). 

This experiment will test the efficiency of salts as a natural desiccant. 


Aims and Planning.

The core aims of the experiment are: 

- To test the efficiency of salts (and salt combinations) as desiccants. 

- To observe the process of desiccation on organic matter. 

- To observe and discuss the extent to which desiccation results in mummification of   
   the organic matter used.   

With the experiment focusing predominantly on desiccants, factors such as oxygen levels and temperature will not be manipulated to assist in the mummification process. Over a four-week period, the experimental process will be carried out on a small pre-skinned cut of fish that shall be referred to as the ‘’experiment subject’’. Alongside these observations, a separate cut of fish, will remain unaltered and used as a ‘’control subject’’ in order to observe the decomposition that unfolds without deliberate efforts to preserve the organic matter. Photographs taken will be used to visually demonstrate the effects of the mummification process as well as the parallel process of decay. The method carried out will be influenced by the practices of the ancient Egyptians who used natural raw materials in the mummification process they developed 
(see Appendix I for full list of materials used in the experiment). 

                                           
                                        The Experiment: Initial Observations. 
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 Figure 1: ‘Control Subject’, Day 1.
 Figure 2: ‘Experiment Subject’, Day 1.

[image: A picture containing table, indoor, food, plate

Description automatically generated][image: A plate with food on it

Description automatically generated with low confidence]The matter used as Control Subject (Figure 1) was slightly larger than the Experiment Subject and was weighed before being placed in a clear-plastic zip-lock bag. 
Control Subject’s initial weight was 36.4g. 

The Experiment Subject’s (Figure 2) initial weight before the experimental procedure began was 32g (See Appendix II for full measurements.)

Subjects initially shared near-identical textures, both moist and flexible, with similar colourations: pale off-white matter with brown patterning covering the upper-most side (where scales had once been). 

                                    The Experiment: Method and Observations. 

16th  of September, 2021 - ‘Day One’. 


Washing and ‘Purification’:

- Much like the deceased in ancient Egypt, the Experiment Subject had to first be washed. Wine was selected for this purpose due to its naturally disinfectant properties. 

- Next, further emulating a ‘cleansing ritual’, the Experiment Subject was carefully bathed in malt vinegar (also selected for its natural ability to kill bacteria). 

- Once clean and ‘’cleansed’’, the Experiment Subject was gently massaged with sage, a herb historically used in purification rituals, selected for its pleasant odour. It was ensured that the herb was partially embedded in the matter of the subject in order to keep it 
in place throughout the rest of the process (see Figure 3). 


Applying the Desiccants: 

 - Soda crystals (Hydrated Sodium Carbonate) were then applied directly to the Experiment Specimen’s tissue: the first step in desiccating (or drying) the specimen. The coarse texture of the soda crystals resulted in some minimal damage to the tissue of the specimen, causing cracks to form which were immediately filled with soda crystals (see Figure 4)

- The Experiment Specimen, (still coated with soda crystals and   embedded with sage) was finally placed in a zip-lock bag that contained enough cooking salt to fully submerge and cover the Specimen. The bag was then sealed, ensuring it retained as little trapped air as possible (as was the case with the Control Specimen).
  

23rd of September, 2021 - ‘One Week Later’.

The Control Subject’s Progress: 

The Control Subject showed discolouration: tissue that was initially off-white had taken on more of a grey appearance (see Figures 5 and 6). The subject’s matter felt less solid when held, indicative of the tissues weakened state as the subject had begun to decompose. Further evidence of this material breakdown was the increased moisture within the bag and the added weight of the subject that came from the excreted liquid: the weight of the Control Subject one week into the experiment was 37g (an increase from its initial weight of 36.4g). 
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  Figure 4: Cracks visible in tissue.
  Figure 3: Embedded sage.







Figure 6: Control Subject Under side.
Figure 5: Control Subject Upper side.
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- The Experiment Subject was removed from the salt-filled bag for observation and weighing. 






















- The Experiment Subject had stiffened and visibly shrunk, particularly in thickness (as seen 
   in Figure 9) with no detectable moisture remaining in the matter. 
  The subject no longer possessed any ‘’give’’, having lost all flexibility and was both solid and
  dry if squeezed. Some cooking salt remained stubbornly attached to the subject despite being 
  shaken and lightly brushed with the fingers (see Figure 8). 

- There was discolouration around the small pieces of sage embedded in the subject’s tissue, 
  the sage seemingly having stained the once pale matter around it (see Figure 7). 

- The subject omitted little to no odour in contrast to its’ initial ‘’fishy’’ odour (an odour which
  the Control Subject had maintained). 

- After one week submerged in the desiccants, the Experiment Subject weighed 28g, drastically
  less than its initial starting weight of 31g and so the subject’s shrinkage and loss of moisture 
  was also accurately reflected in its weight.  

After these observations were made and a new weight was measured, the Experiment Subject was resubmerged in fresh cooking salt, the old salt having been removed and discarded having clearly already absorbed a great deal of moisture (and potentially carrying surviving bacteria).

All evidence retrieved from observations up to this point in the experiment reflected obvious dehydration or desiccation of the Experiment Subject, which had in no way broken down or decayed- unlike its Control-counterpart that had begun losing its physical stability and excreting liquid: evidence of the process of decomposition taking place in the unaltered subject. 

8th of October, 2021 - Final Observations.

Almost four weeks (exactly 22 days) after initial observations were taken and the experiment set in motion, it was time to make final observations of both subjects, accepting them as final results. 

The Control Subject’s Final State: 


[image: A picture containing food, plastic

Description automatically generated]- The bag containing the Control Subject contained substantially more liquid at this point, brown in colour, and further liquid was visibly still leaking from the subject’s matter. 

- The tissue of the subject was much softer to the touch, with a ‘’mushy’’ texture that indicated further decomposition and destabilisation of the tissue. 

- The final weight of the Control Subject was 38.5g, significantly heavier than the subject’s initial weight of 36.4g. 

- The Control Subject omitted a foul odour, indicative of
  decomposition. 



The Experiment Subject’s Final State:


After being removed from its’ salt-filled bag, the Experiment Subject was evidently smaller, and ready to be analysed. 
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- Much more of the subject’s tissue had browned in colour, with any remaining issue that had once been white, now a pale grey (see Figure 11). 

- The subject remained entirely absent of moisture, as did the salt it had been removed from which also felt and appeared dry. 

- Interestingly, soda crystals from much earlier in the experiment could be seen still attached in places to the subject’s tissue (see Figure 12), as well as cooking salt coating the subject. 

- The subject was completely rigid, solid to the touch and had been slightly reshaped (after the  replacement of the salt and repositioning in the bag) suggesting that despite the subject’s lack of flexibility upon last observations, the tissue was still malleable enough to have had its shape altered over time (see Figure 12).

- The Experiment Subject’s final weight was 17.3g, significantly lighter than its initial 
 weight of 32g. 

- There were no visible signs of decomposition, and the subject was virtually odourless. 


                                         





                                           The Experiment: Discussion of Findings:
Fig 8: Exp. Subject Upper side.
Fig 9: Exp. Subject from the side.
Fig 7: Exp. Subject Under side.
                         Figure 10
  Figure 12: Final image of the Exp. Subject
                        Figure 11

Over the course of the experiment, the natural process of decomposition visibly took place within the Control Subject which was deliberately left unaltered by external efforts within it’s plastic zip-lock bag. These visible indicators included the matter’s loss of physical stability (its observable softening as the tissue broke down over time), the transformation of solid tissue into liquid as well as the consistent release of internal liquids and the notable worsening of the subject’s foul odour. It is reasonable to assume that the Experiment Subject, had it also remained untouched over the 22-day period, would have also yielded these results. However, the measures taken to preserve the Experiment Subject resulted in the dehydration, shrinking hardening and ultimately: the successful preservation of the subject, which having been achieved primarily through desiccation, makes for a successful mummification. 






Subject Weight 
(in grams): 











Over the course of the experiment, the Control Subject consistently gained weight as its tissue broke down and transformed gradually from solid matter into liquid. In contrast to this, the Experiment Subject lost significant weight throughout the experiment, as it lost moisture which was absorbed by the desiccants used to preserve it. The Experiment Subject’s weight lessened consistently with its desiccation and the prevention of decomposition ensured no liquid weight would be gained (see Figure 13). 

The results yielded clearly suggest that salt and salt combinations are powerful preservatives, as despite the Experiment Subject having undergone no significant changes in temperature or oxygen levels to prevent the effects of bacteria and decay, the subject was successfully dried-out and subsequently preserved in a period of only 22 days. Salts are therefore, very efficient desiccants, with great potential as agents of mummification. 


Conclusion. 

The experiment’s aims of testing the efficiency of salts and salt combinations were successfully me as they were demonstrated to be powerful agents of preservation. The observable decomposition that took place parallel to this was a helpful gauge by which to measure the efficiency of the desiccation process. Furthermore, the experiment itself was a success in that it resulted in the mummification (preservation) of the subject that received experimental efforts. 
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Appendix:


Appendix I - List of Materials Used in the Experiment: 

- White Wine. 
- Sage. 
- Malt Vinegar. 
- Soda Crystals (Hydrated Sodium Carbonate). 
- Cooking Salt.

--------------------------------------------------------------------------------------------------------------------------

Appendix II - Full Starting Measurements of Specimens:

Control Specimen - Length: 12.5cm.
                                   - Width: 3cm.
                                   - Weight: 36.4g. 

Experiment Specimen - Length: 9.5cm.
                                           - Width: 5cm. 
                                           - Weight: 32g. 


  Fig 13: Chart displaying the subject’s changing weights throughout the experiment. 


Subject Weights:

Starting Weight.	Control Subject.	Experiment Subject. 	36.4	32	Weight Week 1.	Control Subject.	Experiment Subject. 	37	28	Final Weight.	Control Subject.	Experiment Subject. 	38.5	17.3	
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