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Biochemical Traumatology as a Potent Tool for Identifying
Actual Stresses Elicited by Unidentified Sour ces. Evidence for
Plant M etabolic Disordersin Correation Witha UFO Landing

MicHEL C. L. BOUNIAS

University and INRA-AVIGNON, Biochemistry Laboratory,
B.P. 91, F 84140 Montfavet, France

Abstract — Followingan accurate testimony of a''UFO™ landing, samples
of a wild strain of Alfdfa were collected at the epicentre and at various
increasing distances of the trace left on the ground 4 and 40 days after the
observation. An additional batch of similar samples collected 730 days after
the observation was then used as an a posteriori control of the natural
variability on the same area. Biochemical determinations included: photo-
synthetic pigments, free carbohydrates, and free amino acids. Statistically,
significant resultswereobserved by plotting concentrations versusdistances
from the epicentre, and various characteristic subtypes of dose/effect rela-
tionships wereevidenced. Functional relationships between photosynthetic
pigments, amino acidsand carbohydrates, werereversed at D + 40 by com-
parison with D + 730 samples which exhibited a normal shape. Thus, the
described principles of Biochemical analysis give evidence: (a) that some-
thing did happen; (b) that the influence of the unidentified source decreased
with increasing distance from the epicentre; () of accurate symptoms that
can be further compared with those elicited by known causes.

Introduction

One of the most challenging aspects of anomalous phenomenon studiesis
thequestion of their reproducibility,which isoften considered asacondition
for astudy to be consideredscientific. Another critical aspect in such astudy
is the validity of human testimonies, which is the object of some specific
branchesof human sciencesand hasled to a number of famouscontroversies
intermsof what isscience(Abelson, 1974; Bauer, 1979) or what the value of
testimonies is (Loftus 1979). [See: Sturrock, 1987, for review in a simi-
lar area]

Nevertheless, there are severa scientific domains, undoubtedly accepted
asfull sciences, that do not actually need any experimental reproducibility.
For instance, in paleontology, no one can say when and where the next
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discovery of an Austral opithecusskeleton will occur, although thisis never
depicted in a joking manner as, for instance, observations (even including
material evidence, such as photographsor sonar recordings) concerning the
Loch Ness Monster (see Bauer, 1987, for review).

Now the magjor problemisto record indisputabletracesof somethingthat
is presently interpreted as an unknown or anomalous event, in view of fur-
ther classification after more knowledge has been received by the scientific
community.

Theam of thispaper isto give an exampleof how to study the effectsof a
phenomenon of unknown origin (of the UFO-type) on the biochemistry of
living nonhuman organisms(i.e., on factsthat cannot be suspected of lack-
ing objectivity). The question of comparison with controls arises, and will
also be dealt with in thisstudy; despitethe fact that one cannot know where
and when such phenomena will occur, so that no experimental protocol and
planning can be actually organized in view of the comparison of " treated"
organismswith untreated ones in as exactly similar conditions as possible.

The particular casethat will beanalyzed here has been widely reported by
French newspapers, radio, and TV as the " Trans-en-Provence UFO land-
ing."" A preliminary report on a first set of experimentswas published in the
CNES/GEPAN Technical Notes (Bounias, 1983a), but major and entirely
new aspects of thiswork had not yet been reported.

Material and Methods

Principlesof Sampling Procedure

The firgt point to be clarified is the exact area where the unknown event
(UE) haslanded or beenin the closest contact with the environment. In the
present case, thiswasthe object of a policereport referredtoasP.V. nr. 28,
9-1-81, relatinga visible circular trace on the ground.

Then, an ecologica axisshould be chosen, along which, a seriesof plants
or sedentary animal s bel onging to the samespeciescan befound at intervals.
Thisaxisshould go acrossthe ™ contact area* of the UE and preferably join
the epicentre.

Thelanding area, visibleon the ground, wasabout 2.5 to 3 m in diameter
and plants of awild strain of dfdfa, Medicago minima, werefound inside,
on the trace, and throughout the surrounding area. This species was thus
chosen asthe biologica model.

The first samples were collected by the local police on the border of the
trace (point A) and at a point situated at 20 m (point B) for controls by four
days after the observation of the UE.

The second batch of samples (points C to G) were collected by 40 days
after the day of observation by a team of techniciansof the National Space
Research Center. It should be noted that nobody other than the author was
aware in advance of when, where, and what was to be collected. This de-
creasesthe risk that artifacts could be produced by hoaxers.
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A last batch of samples(pointsH to L) were then collected al ong the same
axis, but two yearslater, (i.e., in February 1983) the same plant specieswere
growing on the site, but, of course, samplescould not be collected at exactly
the same distances. Table 1 indicates the position of the various samples
along the axis.

Living plantswere taken with alargeclod of earth and immediately driven
to thelaboratory and frozen, except sample(A, B), which wastransported by
policemen in paper sacks.

In sample (A, B), the plants looked rather dry, but without any sign of
burning. In al other samples, the afafaleaves, of varioussize, were quite
similar in aspect. No visible morphological alteration was discernibleafter
examination under a Meopta DM 23 binocular microscope.

Biochemical Procedure

Samplesof 100 mg (freshweight or equival ent) of young leaves(2 to 3mm
with 7.0 + 3.6 mg average weight by leaf) were ground in Potter homoge-
nizerswith chloroform. Older leaves, which were present in samples A and
B, were also analyzed. After 5 mn centrifugationat 5,000 g, the lipid phase
was recuperated and concentrated under low pressureto afina volume of 5
rl per mg. These extractswere spotted on thin layer plates, and the various
pigments (chlorophyllsand derivatives, carotenoids, quinons, and chrome-
nols) separated according to the previousy described techniques. Chromato-
gramswere recorded at 425 nm using a CS920 densitometer.

The pellets were resuspended and homogenized in a mixture of water-
ethanol -pyridine-aceticacid (80-10-5-5 v/v) for extraction of carbohydrates
and freeamino acids. Volumeswereadjusted to 0.5 ul per mg. Quantitative
thin layer chromatographi eswere performed as previously described for car-
bohydrates(Bounias, 1976, 1980a) and amino acids (Bounias, 1980b).

The pH of the soil was determined after homogeneization of 5 g of the
earth clod in 100 ml water.

TABLE 1
Characteristicsof the different analyzed samples collected a ong the
ecological axis passing by the epicentreto the trace

Code Letter Date from Landing (days) Distancefrom Epicentre(m) Classification

A D+ 4 1.5 exposed
B D+ 15 20.0 control
C D+ 40 0.0 exposed
D D+ 40 1.5 exposed
E D + 40 2.1 exposed
F D + 40 35 exposed
G D+ 40 10.0 control
H D+ 730 0.5 control
I D+ 730 3.8 control
J D+ 730 6.0 control
K D+ 730 8.8 control
L D+ 730 15.4 control
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Satistical Methods

Meansand SD calculated from (N) determinations were used in student's
t test for comparisons. Varianceswere compared using Fisher's Ftest. The
probabilitiesof significances correspondingto these comparisonsand to the
correlation and regression (least square method) calculations, were deter-
mined from the equations of distribution oft and F. For correlation coeffi-
cients(p), the"t" vauewascaculated from: t = [y - p?/(1 — p*)]"/?> where v
= degree of freedom = N — 2. The standard deviations of the regression
slopes(b) wascalculated from: a = [(b/p)* — b*)/v]'?> Thes opescorrespond-
ing to two aleatory variablesplotted together are given by d = b/p.

Additionally, in (D * 370) control samples (""H" to 'L""), considered as
likely representativeof the natural biological variability on the site, correla-
tions with distancesto the epicentrewere artificialy increased by switching
the values of the two parameterssituated at the extremeparts(i.e., H and L)
to their upper and lower possible values, (or reversaly), takinginto account
the rangeof their standard deviation. Then, correlationcal cul ationswill give
an estimation of what can be considered asthe strongest ** fortuitous™ corre-
lation, in conditions where no particular correlationisexpected. Thefollow-
ing notations will be usedin thetext for the regression dopes: b, for exposed
totheevent (A to G); b, for controls(H to L); b, for reconstituted theoretical
extreme valuesin controls.

Only the major featureswill be represented here.

Results

Basic Data

Photosynthetic Pigments. Tables 2, 3, and 4, respectively, give the results
obtainedin the varioussamples. It is noteworthy that, in samplesA and B, al
classesare decreased in exposed samples by an average coefficient which is
similar (p = 0.68) in both younger (0.60 + 0.22) and older leaves (0.66

TABLE 2
Photosynthetic pigments in younger and older leaves from exposed (A) and control (B)
samplesof Medicago minima. Means(nmol per mg) + SD aregiven from N = 3 determinations.

Younger Leaves Older Leaves
Pigments A B A B
Chlorophyll A 0.58 + 0.13 0.87 £0.19 0.54 +0.12 0.81 £0.18
Chlorophyll B 045 +=0.10 0.62 +0.14 0.37 +£0.10 051 +£0.11
Pheophytins 0.44 +0.10 0.73 +£0.16 0.20 + 0.05 0.29 + 0.06
B Caroten 0.09 + 0.02 0.21 £ 0.05 0.10 + 0.02 0.20 = 0.04
Lutein 0.28 + 0.06 0.32 £ 0.07 0.24 + 0.05 0.34 +0.08
Violaxanthin 0.03 +£0.01 0.15 + 003 0.11 +0.03 0.17 £ 0.04
Chl.A/Pheo. 131 119 2.70 279
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TABLE 3
Photosynthetic pigmentsin Medicago minima leavesin exposed samples. Means
(nanomols per mg) + SD are given from duplicatedeterminations.

Samples(distancesin metersfrom epicentre)

Pigments ) D(1.5) E(2.1) F(3.5) G(10.0) |

Chlorophyll A 0.36t0.04  1.10kO.13 1.16 £0.14  1.2020.15 1.30 = 0.03
ChlorophyllB 016 +002 026+0.03 025+0.03 019k 003 0.16t0.02
Pheophytins 0.44t0.06 0.71 009 0.7720.10 0.70k0.09  0.52 +0.02

8 Caroten 009+002 011+£002 012+003 016t003 022+0.04
Lutein 009+0.02 0092002 012003 014+0.04 0.23+0.06 |
Chl.A/Pheo. 0.82 154 151 171 25 |

+ 0.075). These coefficients significantly deviate from 1 in both young (p
= 4.81) and old leaves (p = 11.99). In sample C (Table 2), levels are de-
creased by an averagefactor C/G = 0.58 relatively to sampleG considered as
reference. Thisfactor, already significant (N = 5; p = 0.056), dropsto 0.48 if
chlorophyll B (particularly more stable than chlorophyll A) is discarded (N
=4; p = 0.043). In samples H to L, no statistically significant differences
could be found.

Carbohydrates. Tables5, 6, and 7, respectively, give the resultsobtained in
the three successive batches of samples, for the sole fractions which have
been clearly identified in all cases. The most striking result is the observed
increasedf glucose concentrationsin sample C (+158%;p = 0.027) and to a
lesser extentin sample D (+32%; p = 0.20) relatively to F or G. By contrast,
raffinose and sucrose are depressed in sample C relative to sample G (p
= 0.03 and 0.04 respectively). Thiscould not be found in plantssampled at
D + 730, which proved to be remarkably homogeneous, al along the axis.

AminoAcids. Tables8, 9, and 10, respectively, give the concentrationsof the
identified amino acidsin the three series of samples. In the fird one, it is

TABLE 4
Photosynthetic pigmentsin Medicago minima leavesin control samples. Means
(nanomolsper mg) = SD are given from N = 7 determinations.

Samples(distancesin metersfrom epicentre)

Pigments H(0.5) 1(3.8) X6.0) K(8.8) L(15.4)

ChlorophyllA° 089+042 069+030 069+040 064+020 0.65%0.38
ChlorophyllB 045t 015 041t010 040+0.09 040a017 034017
Pheophytins 171+054 230+032 183a035 134+026 130+034

B Caroten 037+007 032+008 036+007 025+006 025=+0.07
Lutein 072+017 071+019 083+029 062+024 061 =+0.15
Chl.A/Pheo 0.52 0.31 0.38 0.48 051
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. TABLE 5
Carbohydrate contents (nmol per mg) in younger and older leavesfrom exposed (A) and

control (B) samples of Medicago minima. Means and SD are given from duplicate
determinations. The total value includesan additional 14 unidentified fractions.

Y ounger Leaves Older Leaves
A B A B
Raffinose 0.06 + 0.01 0.08 = 0.01 0.1 =+ 0.006 0.1 =+ 0.006
Maltose 0.06 + 0.01 0.08 + 0.01 0.03 +0.002 0.06 + 0.004
Sucrose 61 21.0 44 =07 39 06 48 +08
Glucose 11 +008 15 +£0.12 15 +0.12 20 =0.16
Fructose 09 =005 23 +=0.11 10 *=0.05 14 +0.07
Total 180 135 20.2 250
TABLE 6

Carbohydrate contents (nmol per mg) of the leaves of Medicago minima in samplesC to G.
Means and SD are given for 2 determinations. Total includesan

additional 14 unidentifiedfractions.

C D E F G

Distancefrom

Epicentre(m): 0 15 21 35 100
Raffinose 0.13 +0.02 0.31 £0.04 0.50 + 0.06 0.50 + 0.06 0.40 + 0.05
Maltose 04 =0.02 14 +0.06 14 +0.06 08 #+0.04 06 =+0.03
Sucrose 190.11 3.3k0.19 5.5 £0.33 43 +0.26 2.9k0.18
Glucose 230 +25 116 + 13 97 +10 88 =09 89 =10
Fructose 55 +03 64 =04 61 +04 60 +04 77 +05
Total 49.0 349 39.0 374 325

TABLE 7

Carbohydrate contents (nmol per mg) of the leavesof Medicago minimain samplesH to L.
Meansand SD are given from duplicate determinations. Thetotal includes
an additional 17 unidentifiedfractions.

H I J K L

Distancefrom

Epicentre(m): 05 38 6.0 88 154
Raffinose 004 £0.001 0.08 £+0.003 008 £0.003 0.21+0.008 005 +0.002
Maltose 02 =*=0.03 04 =0.06 09 +0.15 0.6 =0.10 09 *+0.14
Sucrose 28 +03 31 +03 46 +06 39 +04 26 +03
Glucose 23 =0.13 23 +0.11 32 +0.18 23 +0.14 26 +0.14
Fructose 45 =04 49 +04 62 =05 53 *04 58 +05
Total 237 258 337 293 269
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TABLES8
Free amino acidscontent of younger and older leavesof Medicago minimain the First series
(A and B) of experiments. Meansand SD _l(_nanomol per mg) are given from duplicate
determinations. (D T 4/D + 15 fom UE).

Y ounger Leaves Older Leaves
B A B A
Distance (m)
from Epicentre: 20 m 15m 20m 15m

Lys 0.02 + 0.007 0.14 + 0.05 0.012 + 0.004 0.25 £ 0.08
Arg 0.30 £ 0.09 0.40 +£0.12 0.07 +£0.02 0.17 £ 0.05
His 0.04 £ 0.01 0.01 + 0.002 0.02 +0.005 0.07 + 0.02
Ser 0.45+0.12 0.57 £0.15 0.30 +0.08 0.20 = 0.05
Asp 0.04 + 0.009 0.09 + 0.02 0.02 +0.005 0.03 + 0.007
Adn 1.60 = 0.53 0.74 £ 0.24 0.10 +0.03 0.35+0.11
Glut GIn 0.53 £ 0.05 1.44 +0.15 0.12 +£0.01 0.10 + 0.01
Thr 0.23 +0.03 0.23 +0.03 0.14 +0.02 0.17 £ 0.02
Ala 0.75 £ 0.19 1.70 + 0.44 1.20 +£0.31 0.94 +0.24
vd 0.80 +0.22 0.60 +0.17 0.33 +0.09 0.29 + 0.08
Ile 0.24 £ 0.07 0.16 + 0.04 0.17 +0.05 0.15 + 0.04
Leu 0.23 +0.11 0.25 +0.12 0.14 +0.06 0.16 = 0.08
Phe 0.30 + 0.06 0.21 £ 0.04 0.05 +0.01 0.11 £0.02
Trp 0.18 £ 0.07 0.31 +0.13 0.14 +0.06 0.16 + 0.06
Total* 8.4 10.4 5.2 5.7

* Including an additional 5 unidentified fractions.

TABLE9
Free amino acids content of Medicago minima leavesin the second (C to G)
seriesof samples (D + 40 from observation of the UE)

C D E F G
Distance (m)
from Epicentre: 0. 15 21 35 10.
Lys 022a0015 007 £0.005 0.08 +0.006 0.12+0.008 0.06+ 0.004
His+ Arg 040 = 0.07 0.16 +£0.03 0.37 +£0.07 0.30 = 0.07 0.27 £0.05
Ser 0.48 £ 0.02 0.28 +0.01 0.13 =0.01 0.41 £ 0.02 0.41 £ 0.02

AT A:n 025+005 0.16 +003 015 003 024+005 025+005
GlutGIn 063+006 0.87 +0.08 1.02 +0.09 1.15+0.10 1.10 +0.10

Thr 016+004 0001 ... 000l ... 004001 0.1 +0.03
Ala 075008 098 +0.11 068 +007 1.07+0.11 045005
Pro 001+0003 007 002 007 +002 0.12+0.04 0.19 +0.06
vd+Me 011+003 024 007 034 £0.10 026+008 0.30%0.09
Ile 0110013 0.12 0014 0.17 £0.02  0.19+0.023 0.20 + 0.024
Leu 012+003 020 £0.05 0.5 004 021+005 0.20 = 0.05
Phe 025+ 006 045 +0.10 039 +009 0.58+0.13  0.26 + 0.06
Trp 0090016 0.17 £0.031 0.19 +£0.034 024 £0.043 0.11 +0.020
Total* 6.3 7.2 8.1 9.8 8.0

* Including an additional 7 unidentified fractions.
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TABLE 10
Free amino acidscontent of Medicago minima leavesin the third (H to L)
series of samples(D + 730 from UE)

H | J K L
Distances (m)
from Epicentre: 0.5 38 6.0 88 154
Lys 0.14+0.047 0.07+0.024 010+0034 005+ 0017 0.07+0.024
Arg 047 £ 0052 0.33+0.040 023=0.025 0.06+ 0007 0.35+0.038
His 0.09 +0.020 0.18+0.040 0.12+0.026 0.15+ 0.033 0.12 * 0.030
Ser 0.15k0.03  0.29k0.06 0.3040.06 0.30+0.06 0.32 + 0.07
AptTAntGly 054+009 101+018 091+016 077+014 0.82+0.15
Gl + GIn 045+ 005 032+004 070+008 047+005 0.44+0.05
Thr 017+003 021+004 014x0.03 018+0.03 0.20+0.04
Ala 0.43+0.13 0.49k0.15 0.54+0.17 0.53k0.17 0.36 = 0.11
Pro 007+002 007+002 010+003 042+013 0.32+0.09
va 025+005 021+004 017+0.03 017+003 0.13+0.02
lle 007 £0012 012+002 013+002 0.14+0.024 0.10+0.02
Leu 008+002 006+002 011=0.03 010+003 0.08+0.02
Phe 015k0.04 0.24k0.06 031=0.08 0.20k0.04 0.25+0.05
Trp 021 +0.04 0.29k0.06 0.36k0.08 0.29k0.06  0.23 + 0.05

noteworthy that lysine (Lys) isincreased in both younger and older leaves
from plants sampled near the epicentre (A), but with low significance (p
= 0.097 and 0.067 respectively). In the second series(D + 40), Lysineagain
appears as more concentrated at the epicentre, point (C), by contrast with
proline (Pro) and isoleucine (ll€), whose concentrations increase with in-
creasing distancesfrom theepicentre. Lysineconcentrationsaresignificantly
different between C and D (p = 0.009) and C and G (p = 0.007). Proline is
depressed in sampleC relative to samplesD-E (p = 0.06), F(p= 0.07), and
G (p=0.05). Isoleucineisdightly depressed in sample C versussamples F(p
= 0.09) and G (p = 0.075). No such differences could be found in samples
from thelast series (D * 730 from UE).

Incidenced Time-Proximity to the UE on the Biochemical Variability

The homogeneity of the distribution of biochemical parametersalongthe
ecologica axis may have been altered by an externa factor. The variances
calculated for the five samplesat D + 40 and D + 730, respectively, have
been compared by the “F” test. Significant differenceshave been noticed in
the following 8 cases.

Chlorophyll A: F=85 P(F)=0.03
Chlorophyll A/Pheophytin: F=48.6 P(r)= 0.001
Lutein: F=115 P{F) =002
Glucose: F=93 P(F)=0.03
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Ribose-like*: F=139 P®F)=0.01
Rhamnose-like*: F=95 P®F) =0.025
Nr.14: F=231 PF)=0.005
Digitoxose-like*: F=439 P(F) =0.0015
Nr.17: F=423 P(rF)=0.0016
Threonine: F=548 P(F) < 0.00I

It is noteworthy that all of the four classes of biochemica compounds
exhibit some differences corresponding to a significant increase of the vari-
ability at D * 40 by comparison with D + 730 samples.

Correlations With Distances. VariousKindsd Dose/Effect Relationships

Linear Correlationsand Regressions. Plotting the concentrations versusdis-
tances from the epicentre of the UE gives rise to significant correlations. In
all these cases, the dopesof the rea_r onlines(be) and (bo) corresponding
respectively to (D * 40) and (D T 730) samples have been compared. In
order to strengthen the significance of these comparisons, tests have also
been performed versus the slopes at (D + 730) artificially increased by
switching the extreme values(i.e., H and L) to their respectively minimum
and maximum values, within the limitsalowed by their SD (br).

The main results are summarized in Table 11. The most striking differ-
encesappear in photosynthetic pigments, which exhibit the largest suscepti-
bility to the phenomenon.

However, a more accurate analysisof the observed relationshipsreveal ed
some particular featuresthat will now be examined.

Singular Aspectsd Dose/Effect Relationships. The particular aspects con-
cerning glucose, raffinose, ribose-likefraction, threonine, and serine demon-
strate interesting featuresin dose/effect relationships.

Since no direct evidenceof traumatism by contact (such asburning, char-
ring, or visible damage on leaves) could be found, and some of the major
aterations occurred in the samplessituated nearer the epicentre of the UE,
this may suggest the hypothesisthat the observed effectsaredue to an energy
source whose effects would decrease as a reverse function of distance(i.e., a
radiativesource).

The case of glucoseisillustrated by Figure 1; the natural plot (FigurelA)
suggestsa hyperbolic curve. If Roisthe responseat d = 0 and Ri at di, the
difference AR = Ro-R algebraically behaves as the velocity of an enzyme,
(Bounias, 1979) according to the general equation

Ri = Ry - di*/(L + di"). (1)

* Unidentified fractionsof similar chromatographicmobilitiesasthe indicated standards.
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Fig. 1. An algebraicstudy of theresponse(Ri) of glucoseconcentrationsat D + 40accordingto
thedistance(di) totheepicentreof the U.E. A = natural units(theresponseat D + 370is
given for comparison).B = Hill plot (see text). C = differential response versusd=2
D = theoretical differential responseaccording to distanced.

Plotting dn versus R/d™ with the upper 2 and 3 points give a fairly good
estimation of Ry, = 15.0 = 0.7 units (nmol per mg). Then, the Hill plot:

In[Ri/(100 — Ri)] = nlndi — In(L) 2)

illustrated by Figure 1 B givesn = 2.00 and L = 0.65 m. Thisrevedsthat the
response varies according to d—2, like most electromagneticevents. Accord-
ingly, roughly representingthe resultsas(Ro-R) versusd 2 would havegiven
afairly linear plot (p = —0.971; p(¢) = 0.02; b = —6.59: Figure 1¢) i.e. amuch
better correlation than using natural units(p = —0.580!). Then the theoreti-
cal curvewould actualy be

Ri = 14.95 + 8 di?*/(0.65 + di?) 3)

asillustratedon Fig. 1D.

Nothing similar could be obtained from control samplesusing plants ex-
tracted at (D * 730), asillustrated inside Fig. 1A.

Raffinose and ribose concentrations exhibit quite a different relation ver-
sus distances: minimum values occur at the epicentre, whereas maximum
onescan be observed at an intermediate distance. Assuming that the energy
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gradient can be roughly linearized in exponential units, and in adecreasing
valuefrom distancesto the epicentre, one can replot the data usng R versus
e Thisleadsto typical biphasic dose/effects rel ationships(Figures2A and
2B) as encountered in ligand-receptor interactions (Bounias & Pachéco,
1972; Sanchez & Changeux, 1965) (Figure 2C).

The equation of such a phenomenon is rather complex (Bounias, 1987),
but highly representativeof a number of toxicologica stressesin plants (Ste-
vens & Merril, 1985) (Fig. 2d).

Threonine and serine exhibit a similar response, except that concentra-
tions reach an intermediate minimum instead of a maximum value (Figures
3A and B in small frames).

Inthiscase, plotting Ro-R versuse givescurvessimilartothoseon Fig. 2,
except that values reach zero for e = 1 (Figures 3A and 3B). Similar fea-
tures encountered under the stress of toxins or electromagnetic parameters
are shown on Figures 3C and 3D, respectively.

Alteration of Functional Relationshipsin Connection With the UE

It has been shown that the algebraic form of the relations between two
biochemical parametersmay proveto beasensitiveway for evidencingstress
effects(Bounias, 1975; Bouniaset al., 1986). Thismight alow the character-

A B
R
R 4
0,6 Ro
Ro 2
0,
0 et 1 ° et 1
MM/ -
3 ¢ 30 P
0 LEu mM 5 0 81(] 119/9

Fig. 2. Biphasic dose/effect relationships.A and B resp. = Raffinoseand Ribose-like concentra-
tions versuse™. C = control of Barley leaves phosphatases by L. leucine (Bounias &
Pachéco, 1972). D = control of L ettucerootsgrowth (mm)by solgtitiolide(u/g). (Stevens
and Merril, 1985).

e
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Fig. 3. Biphasicdose/effect relationships: A and B resp. = theonineand serineconcentrations(in
small frames) or differential levels(Ro-R) versuse™. C = action of a bacterial toxin on
mosquitoeslipids (Nizeyimanaet al., 1987). D = action of and incident el ectromagnetic
field intensity on cAMP levelsin cultured bone cellsof rat (Somjen et a., 1982).
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Fig. 4. Functional relationships between the sum of amino-acids concentrations (ZAA = Ser
+ Asp + Asn + Glu + Thr + Pro + Ile + Leu + Phe + Try + X1 +X 2 + X5) and the sum
of chlorophyll pigments (Chl.A + Chl.B normal and oxidized forms) * Pheophytins
+ chlorophyllids ¥ Protochlorophyllids). A = normal relation: 0 = D + 730 series; 0
=distance 10 m at D + 40; a =distance 1.5 mat D + 4. A =distancel5matD + 15.B
= exposed pointsat D + 40: ¥ = point at epicentreof U.E. Theaxisline(-. -) on Fig. 5B
indicatesthe position of the normal regression.
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ization of stresseseven in particular caseswhere no deviation of the concen-
trations from the normal range of natural valuescan be detected.

The Functional Relationships Between Free Amino Acids And Chlorophyll
Pigments(Figured). First suggested by Jain (1966), were pointed out both in
dicotyledones and monocotyledones(Bounias, 1972-1975), following ex-
perimentsconducted in controlled artificial conditionsin growth chambers.

A detailed analysis of the biochemical content of samples collected at D
+ 730, show these functional relationshipsto be found again (Figure 4A).

This meansthat the deviationsobserved in the range of the natural vari-
ability do respect normal physiologica law, despite uncontrolled (field) con-
ditions.

Plotting the same parameters from samples collected at D + 40 surpris-
ingly led to a completely reversed relation (Figure 4B).

It is noteworthy that not only the pointssituated far from the epicentre at
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Fig. 5. Functional relationshipsbetween leucine or isoleucineand g8 carotene concentrations
(hmol per mg): A and B: control samplesat D + 730 in natural unitsand C, D, in semi
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TABLE 11
Comparisonsof the regression slopesof biochemical levelsversus distances
from epicentre of the UE

Correlationsat:
_ Comparisons of Slopes
D+ 40 D+ 730
Biochemicas p (P) p (P) be bo P(bg/by) br = P(by/br)

BCaoten 090 (0.04) -083 (0.08) 0065 -0027 (0.014) 0047 (0.125)

ChLA 084 (0.07) -076 (0.13) 0092 -0019 (0.043) 0036 (0.19)
ChLA/Pheo 097 (0.004) 025 (0.68) 011 0011 (0.006) 006 (0.04)
Lutein 098 (0.003) -061 (0.27) 0111 -0.014 (0.002) 0.032 (0.007)
vaine 053 (0.36) -095 (0.015)005 -004 (0.13) 002 (0.09)
Proline 096 (001) 075 (196) 017 011 (0.11) 0016 (0.2)

Isoleucine  0.79 (0.11) 029 (>0.5) 0.05 001 (0.17) 001

D * 15and D t 40 are situated well on the normal curve, but aso the point
corresponding to the epicentre at D + 40 clearly fits the same curve. The
correlationbeingy = —2.11x + 11.56, for x = 1.9, thetheoretical valuefor y
(amino acids) is 7.55, whereas the observed valueis 6.91 (i.e. a8.5%devia-
tion). This point is however situated at the extreme part (i.e., the lower
chlorophyll concentrations and the higher amino acids ones).

A Particular Relation Between Leucine or Zsoleucineand 8 Carotene Was
Also Found in Barley Leaves(Bounias, 1975). The same type of relationwas
found by plottingal the samplesthat could be considered as controls (Fig-
ures 5A and B). Taking into account the hyperbolic shape of the curvesin
natural units, plotting isoleucineor leucine versus the reciprocal of g caro-
tene concentrations (Figs. 5C and 5D) led to positive correlations of higher
sgnificance (Table 12).

TABLE 12
Statisticsparametersof Leucine and isoleucine correlationswith 8 carotene concentrations
in UE exposed (D * 40) and control (D *+ 730)samples

Correlation
Coefficient Significance Regression Slope
P P(p) d a4
D+ 730
Natural plot
Leu/g C -0.674 0.037 -0.67 +0.42 *
Ile/3 C -0.746 0.006 -0.66 +0.34
Semireciprocal plot
Leu/8C +0.760 0.003 +0.078 +0.038 *
lle/3 C +0.801 0.0007 +0.070 +0.030
D+40
Natural plot
Leu/8 C +0.646 0.06 +0.75 +0.51 *
Ile/s C +0.867 2.107° +0.79 +0.26

* Differencesnot significant at (1 — P) < 0.01.
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Thenatural plotsobtained from samplescollected at D + 40 (Figs. 5E and
5F) exhibited positive, fairly good correlations. In all cases, leucine and iso-
leucine parameters are rather similar, without statisticaly significant dif-
ferences.

A Posditive Correlation Links Glucose to Chlorophyll A Concentrationsin
Normal Leavesd Barley (Bounias, 1975). Herea so, usng natural units, the
concentrations of glucoseare positively correl ated to those of chlorophyll A,
with all samplesthat can be considered ascontrols(i.e., B, GtoL). For N =9
pairs, p = +0.824 (p=0.04), and b= 8.98(ab= 3.56). Then, with the 4 most
exposed samplesof D + 40 (e, C, D, E, F,), there appears a significantly
negativecorrelation: for N =4, p=—-0.906 (p= 0.06)and b = —19.6(ab =5,
3). Thelow variability of carbohydrateand pigment levelsat D + 730did not
dlow a better correlation to be observed because of the gathering of the
points in one limited area. However, this basic phenomenon, which was
repeatedly found because of stressconditions, wascompletely reversedinthe
samples most exposed to the UE (Figure 6). It is noteworthy that, again,
exposed samplesat D T 4 are wdl situated at an extreme (lower) part of the
control curve.

Discussion and Conclusions

Thelevd of photosynthetic pigmentsdecreased in all samplescollected at
D * 4and D * 40 near the epicentreof the UE. Then, at D + 40 only, glucose
contents increased. These observations, strengthened by the significant in-
creaseof variability at D + 40 by contrast with D + 730, are characteristicof
an early alteration of the photosyntheti capparatus, maintained and followed
by a decrease in glucose utilization. It was doubtful that after a two-year
delay, nothing could ever be related to the influence of anything situated at
the point corresponding to the epicentre of the trace of the initial event. At
this step, one can assert that something actually happened in the stud-
ied area.

Fig. 6. Functional relationships between glucoseand chlorophyll A concentrations (nmols per
mgl. A = control sample (@) = distance 1.5 mat D + 4. B = 4 most exposed samples at
D T 40.
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The significant correl ationsobtained by plotting the resultswith distances
from the UE epicentre, suggest that the *"thing™* that happened globally dic-
ited biochemical effects as a reciproca function of the distance from the
source. It is noteworthy that in some cases, such asfor glucose, ad 2 depen-
dent relation was evidenced, consistent with a radiative energy emission.

Some apparent exceptionsdid occur for variouscarbohydratesand amino
acids, but a more detailed algebraic study revea ed that they werequite con-
sistent with typical cases of biphasic dose/effect pharmacological or toxico-
logicdl relations, including chemical but even physical (electromagnetic)
sourcesof stresses(Somjen et d., 1982). Thisconfirmedthat the''thing™ that
happened did generate a distance-dependenteneractic source of stress.

In alast step, it was clearly emphasized that dramatic changes from the
natural featuresof functional relationshipsoccurredin thesamplesthat were
the most exposed to the unknown event. Here, two phaseswereclearly distin-
guished; in thefirst one (D * 4), the metabolism of the most exposed samples
wasshifted to the most extreme partsof the normal equations, whereasin the
second oneit wassituated on the extreme points of reversed equations. This
indicates very deep, delayed physiologicd effects. Since chemica sources
could hardly explainsuch astrong remaining effect after almost two months,
the hypothesis of a wavy radiative source remains the more likely, since
electromagnetic impulses are able to generate delayed responses (Gore-
zynskaet al., 1982).

From a series of comparisons with known sources of stress (Bounias,
1972-1983c), it could be suggested that the observed effectsof D T 4 might
reflect a stress of the same type as would have caused a dim light shock,
whereasat D * 40, the symptoms are partly —but only partly —consistent
with an alteration of the oxidative phosphorylation mechanisms. None

TABLE 13
pH of the soil asdetermined according to the delay after solubilization in the clod-earth of
D + 40and D * 730 samples and in control soil samplestreated with cement powder (P),
cement supernatant (S) and liquid mortar (M), by comparison with controls

pH at pH After pH After pH After
Time Zero 2 Hours 6 Hours 24 Hours
Controls 9.10 9.07
C 8.78 8.31 8.09 7.94
D 8.93 8.48 8.09 8.05
F 8.86 8.39 8.23 8.10
G 8.43 8.02 7.93 7.66
H 9.10 8.58 7.94 7.62
| 9.15 8.12 7.79 7.56
J 9.16 8.65 8.12 7.77
K 8.75 8.20 7.88 7.67
L 8.92 8.45 8.07 7.65
P 1091 11.22 — —
S 11.03 11.14 12.80
M 10.15 10.67 12.70
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could be clearly explained, for instance, by ionizing (Bounias, 1973) radia-
tions, or thermic or water stresses (Bounias, 1983c¢).

It remains to examine the challenging hypothesis of a mystification by
ill-intentioned people. One of the suggested explicationswasthat somebody
might have spread some cement on the area. In thiscase, the pH of the soil
should have been modified; the results of pH determinations in the clods
gave the resultssummarized in Table 13.

It is clear that no significant effect of either distance from epicentre or
delay from D * 40 to D + 730 can be found (p= 0.84 and 0.52 resp. from
variance analysis).

Moreover, nobody, except the author, knew in advancewhen and where
or what was to be sampled and analyzed on the site. Thus, one can hardly
imagine how anybody could have artificialy elicited the observed results
(except by invoking some ESP phenomenon!) so that the reliability of the
results apparently remain significant.

It was not theaim of theauthor to identify the exact nature of the phenom-
enon observed on the 8th of January 1981 at Trans-en-Provence.But it can
reasonably be concluded that something unusual did occur that might be
consistent, for instance, with an el ectromagneticsource of stress. The most
striking coincidenceisthat at the sametime the French physicist J. P. Petit
was plotting the equations that led, a few yearslater (Petit, 1986), to the
evidence that flying objects could be propelled at very high speeds without
turbulences nor shock waves using the magnetohydrodynamiceffectsof La-
place force action!

It should now be most interestingto determine a catalog of the biochemi-
cal effectsof electromagneticwaves, particularly the spectra of the continu-
ouseffectsof varyingem parameters, such asfrequencies, intensitiesmodul a-
tion and pulses. A number of experimental data found in the literature
(Bounias, 1984) and in theoretical studies (Veve & Bounias, 1987) suggest
that such a program would be of wide importance not only for UFO studies,
but aso, for instance, in medicine (Dousset a., 1985; Somjen et al., 1982)
and related areas.
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