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This paper looks at the mystery of the missing corners on the Shroud of Turin. Two corners were removed at some time and two are intact. The area marked with
a small arrow below is the area taken for radiocarbon dating. It is immediately adjacent to one of the missing corners (A). At B a larger quantity of the original
Shroud is lost and corners C and D are both still present.
This paper argues that the corners were removed because of water damage from douse water used to put out the fire that partially burned the Shroud in 1532. The
contaminated douse water led to the formation of mould and bacteria on the cloth. The corners were too damaged and stained to be saved so they were cut away
by the custodians of the Shroud. Then the area around the cut was unravelled and cleaned with a disinfectant applied with a cotton or linen cloth. Additional
fibres were added to the Shroud material by the cleaning process. Finally the unravelled fibres were rewoven and a patch applied to the corner.
If this hypothesis is correct we would expect to find evidence of [1]water staining, [2] bacteria and fungi on the fibres, [3] disinfectant and cotton fibres and [4] a
different weave pattern on the Shroud. All these things are present on the Shroud of Turin. They cast significant doubt on the reliability of the radiocarbon date.
The image below was taken by Barrie Schwortz the official photographer of the STURP scientific investigation of the Shroud in 1978. It shows what the cloth
looked like in 1988 when the radiocarbon date sample was taken. In 2002 the patches at A and B were removed and a new backing cloth attached to the Shroud.
Since 2002 the corner at A looks like the detail below left, with a much lighter background and an additional indent.

A

Missing Corners

B

Shroud images ©1978 Barrie M. Schwortz

Collection, STERA, Inc

C

D

The Shroud in 1516
The image below is known as the Lier or Lierre Shroud1. It was painted in 1516. It confirms the corners were all intact in 1516 and suggests there
was once more material beyond the feet of the Man on the Shroud than is currently present.
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The Shroud in 1532
In 1532 there was a catastrophic fire which almost destroyed the Shroud (see arrows to show burn damage). The fire burned through multiple layers of
the cloth making it possible to work out how the cloth was folded. The burn marks at the bottom of the cloth are a mirror image of the ones at the top
proving that the cloth was folded in half when the damage occurred.
The corners A, B C and D are not a mirror image. Something different must have caused the damage to the corners.

[1]. Water Staining: Contaminated Douse water containing coloured dissolved organic matter (CDOM)
The fire was in danger of destroying the cloth entirely and so douse water was used to put out the flames. The images below show the douse water pattern
adjacent to the sample taken for radiocarbon date (A) and at the opposite corner (C). There are also multiple small circular marks which look like foxing marks.
The fire happened on the night of December 4th 1532 at Chambéry in the French Alps. Chambéry was a marsh plain grazed by cattle in the sixteenth century.
The Cathedral was built in the fifteenth century on 30,000 poles to lift it out of the swamp.2 Where did the custodians of the Shroud find clean water in an
emergency in a swamp plain?
Getting the saturated cloth dry may also have been difficult. Humidity levels in the Alps in winter are high. Also linen can absorb 20% of its dry weight in
water and still feel dry to the touch. If the cloth was stored slightly damp for a day or two bacteria and fungi would grow.
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[2]. Bacteria and Fungi on the Shroud fibres
The image below shows a fibre of the Shroud of Turin at 108k x magnification researched by L.A Garza-Valdez. Here the image and text were taken from a article
by Jim Barrett.3 The image shows the bioplastic coating of bacteria and fungi contaminating the Shroud fibres near the sample area. This bioplastic coating of
bacteria may be primarily from the contaminated douse water.
In an experiment done on mummy linen wrapping an ibis H. E Gove, S.J Mattingly; A.R David and L.A Garza-Valdez demonstrated a 370 ± 730 age difference
between the age of the cloth and the collagen of the ibis, ‘with the cloth being much younger than the ibis.’4 The difference was attributed to a bioplastic coating.
The ibis linen was probably not as bacterially compromised as the fibre you see below. If this bacteria is carbon fixing (probably from CO2) it will have added
additional carbon to the cloth.
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A close up
A high magnification view shows the coating
on a fibre from the Shroud of Turin. Using a
microtome, an instrument used to cut
microscopic samples, Heath Science Center
researchers were able to show the build up of
fungi and bacteria on the fibre. The purplish
hues are from a stain used to highlight
microbial growth
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Bacillus
Some of the damage to the corners was probably caused by a type of endospore: Bacillus. The encrustations on the linen fibres of the Shroud below were taken
from a paper Analysis of micro-particles vacuumed from the Turin Shroud by G. Fanti, I. Calliari, C. Canovaro.5 These encrustations show a Raman spectroscopy
spike for calcium. This could indicate calcium dipicolinate from spores. The comparison for the Raman spectroscopy for calcium dipicolinate from Bacillus 6 and
calcium carbonate7 is seen right.
Endospores are a carbon based life form. They can only be destroyed by autoclaving (at 121°C for 15 minutes) or by dry heat temperatures (160/170°C) or by
chemicals so ferocious they would have destroyed the linen. Linen can withstand autoclaving and dry heat but neither were used in the pre-cleaning processes of
the Shroud of Turin. So in 1988 spores were not inactivated and could have been dated with the Shroud. They may be a factor in the bioplastic coating.

A close up from an area near the other missing corner: Further evidence of bacterial/mould damage to the Shroud of Turin
There is another much larger missing corner on the Shroud (D). The edge area has the blackened colouration and spotting of mould and bacterial
damage. As this is the dorsal image of the cloth, perhaps there was less urgency in saving fabric so a larger cut was taken. The back is not subject to
the scrutiny of the front/ facial view of the Shroud of Turin.

The treatment of the radiocarbon date corner after the bacterial damage occurred.
The missing corner hypothesis argues that the corner that is missing (A - from which the radiocarbon date fabric was taken) was so bacterially
compromised it was removed. It was too contaminated to be saved. The image below left shows what the area could have looked like when it was
stained/bacterially damaged. Once the corner was cut away (below left) the fibres were no longer attached to one another in the indented corner.

However, the douse water/bacterial damage extended beyond the cut and needed treatment with a biocidal disinfectant8. To make sure each fibre
was treated the custodians untangled the fibres (for those who love Pope Francis, like the image of Mary untying the knots). Once the fibres are
separate it is easy to see how cotton fibres or linen fibres used in the cleaning process became entangled with the linen of the Shroud. The cotton
or linen was effectively spliced to the Shroud linen fibres by the circular motion of cleaning.
So the area around the removed corner was contaminated by cotton and possibly linen fibres.

[3]. Evidence of disinfectant (terpene) and cotton contamination.
Joe Marino and Sue Benford together with Ray Rogers and Robert Villarael have established the presence of cotton of the Shroud.9 The image below shows cotton
fibres spliced into a linen thread from the Shroud.10 The crust the held the spliced ends together was described in the following quote from Robert Villarael: ‘After
several scans of individual fibers or strands, the FTIR data showed that the two ends (Region 1 and 2) were definitely cotton and not linen (flax). The crust
appeared to be an organic-based resin, perhaps a terpene species, with cotton as a main sub-component.’11 Terpene substances such as pine oil were used as
disinfectants in the sixteenth century and are by their nature very sticky substances.
It is unlikely the custodians of the Shroud used an invisible re-weave technique in this area because there is a patched corner. If the curators were capable of reweaving so beautifully why not replace the corner too?
The presence of cotton is confirmed by the images taken from Analysis of micro-particles
vacuumed from the Turin Shroud G. Fanti, I. Calliari, C. Canovaro). Cotton fibres have a
flatter structure than linen. Below are examples of cotton fibres tangled into the linen
fibres found on the Shroud of Turin taken from that paper. If a sixteenth century linen
cloth was used in the disinfection process then the additional linen fibres would be
undetectable.
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[4]. A different weave pattern
Finally the curator rewove the fibres leaving a visible difference in the weave pattern identified by Joe Marino and Sue Benford (see below left)12. The
difference is even more noticeable in the image right 13 which shows a marked change where the weave pattern ceases to be herringbone.

Point at which the herringbone weave changes.

Conclusion
The missing corner hypothesis suggests that the sample taken for radiocarbon date was impossibly contaminated. There is evidence of [1] douse water staining, [2]
bacteria and fungi on the fibres, [3] disinfectant, cotton and possibly linen fibres and [4] a different weave pattern on the Shroud. Understanding the reason for the
missing corner is central to understanding the nature of the sample taken for radiocarbon date.
In 1988 the scientists of Oxford, Zurich and Arizona acted in good faith and tested the sample that they were given. The Catholic Church discharged her duty to
protect the most extraordinary artifact on earth. But the nature of the sample was not properly understood by either party. The sample chosen could not have given
an accurate radiocarbon date for the Shroud of Turin because there was far too much additional carbon. The question is: is there an area which could be dated in the
future or has the douse water rendered the Shroud of Turin impossible to date?
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