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Abstract—Loch Ness Monsters (Nesses) are-if they exist—animals of a species either
not yet known to science or known bu thought to have been long extinct. Much
controversy has concerned eyewitnesstestimonies and plotographs whose relevance and
validity are uncertain. However, there also exists a body of objective evidence that critics
have been ureble to gainsay: the Dinsdale film; numerous onar echoes obtained over
many years by different investigators; and undrwater photography in 1972coincident
with sonar detection of large targets.

It is suggested that the natural habitat of Nessesis at significant depths, in seafjords
aswell asin “monster” lochs.
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Introduction
Claims of a Loch Ness Monster, ak.a. Nesse, have aisen becaise people
persistently (albeit infrequently) see at Loch Ness

1. some things whose identity remains to be establi shed; or

2. animals whose identity remains to be established; or

3. animals belonging to a known spedes-sealions, say, or sturgeon—-whose

identity is not recognized by the observers; or

4. animas belonging either to a presently unknown spedes or to a spedes

thought long extinct, in particular some spedes looking like or related to
plesiosaurs.

The first claim is not controversial. Many accet the second. One or more of
the first three @e acceted by most “disbelievers’, namely those who rejed the
fourth posshility. The fourth defines Nesse “believers’ (and thereby also
Nesses) for the purpose of this discusson. Thus, evidence required to establish
the existence of Nesdesis evidencefor claim 4 as against claim 3.

There is general agreament that some of the purported evidence stems from
fakes, hoaxes, and misperceptions on the part of eyewitnesses. Isthere any other
evidence? More particularly, is there any scientific evidence? For, in-
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evitably, the abiter of this evidence must be science in this case marine biology
and perhaps also palaeontology.

EyewitnessTestimony

Among believers, a @mmon aphorism holds that the testimony of
eyewitnesses to the existence of Nessesis 9 strong that its equal, in the cae of a
trial for murder in a court of law, would ungquestionably lead to a wnviction and
subsequent hanging. (The ghorism has not been re-worded since @dliti on of the
deah penalty.)

However, in a murder trial the witnesses are testifying to olservation of
recognized, identified things. Claims 3 and 4 concern unidentified, unrecognized
things, eyewitnesstestimony alone cainot authoritatively establish either one of
them, nor distinguish between them. Therefore the cae for Nesses must be made
on adifferent basis, namely whatever objedive evidence can be alduced.

There is aso a quite general, pragmatic reason why science can make only the
most limited use of eyewitness reports. The purpose of science is to expand
knowledge. Therefore, to be useful a report (or a method, or a theory) must
indicae how investigation can be taken further. Even seven decales of
eyewitness reports of Nesses, however, offer no guidance & to how further
information about the aedures might be obtained. Indeed, the sightings have
been so irreguar and unpredictable that the amulative record congtitutes an
argument against attempting a program of intensive scientific surveillance for
appeaances of Nesses at the surface as Adrian Shine once remarked, that would
be awar of attrition against the laws of chance

Accumulation of Evidence

For the reasons just given, “evidence” in the following will i mply objedive
evidence of film and sonar, records of which can be permanent and avail able for
re-analysisin the light of fresh data or new ideas.

The Loch Ness Monster first garnered wide dtention in the public media in
the 193G (Bauer, 1982 1987a, 1988. For severa yeas during that decale,
photographic evidence & well as eyewitness testimony made news, and a bodk
was written about the Monster (Gould, 1934). Neither then nor since, however,
has mainstream scientific adivity attended to the matter (Bauer, 1986).

From the mid-193Gs until 196Q sightings continued, but little fresh scientific
evidence was uncovered. However, between 1960and 1975a significant amount
of new data was gained from organized group adivities as well as individual
initiatives. That flurry of adivity had been set off by a magisterial bodk (Whyte,
1957, reinforced by Dinsdale’'s filming of a Nesse (Dinsdale, 1961) and
culminating in succesful underwater photography (Rines et a., 1976 by the
Academy of Applied Science (AAS). Nesses were asgned the taxonomic
identity Nessteras rhombopteryx (Anonymous, 1975.
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Fig. 1. The Surgeon’s photo, which has beaome iconic for Nesses. It was first published in the Daily Mail on 21
April 1934

It seamed reasonable to exped that further deployment of the methods that had
adhieved these successes would soon deliver scientificdly definitive proof of the
existence of Nesdes and insight into their nature. Instead, the last quarter century
has produced littl e evidence beyond further sonar echoes, notably those obtained
by the Loch Ness & Morar Projed in 1980 (LN&MP, 1983 and during
Operation Degpscan in 1987 (Bauer, 1987h Dash, 1988.

A pesdmistic explanation for the death of recent results is that the aeaures
may have becwme etinct, perhaps as a result of increasing pollution (Rines,
200). An dternative eplanation is that much of the ealier success was
fortuitous and that the best search techniques remain to be identified. This essay
seeks to make that argument. In addition, it will consider recet efforts to
discredit ealier data, namely al egations that

1) the hump filmed by Dinsdale was a boat;
2) underwater photographs were retouched or of inanimate objeds;
3) theiconic Surgeon’s photo (Figure 1) was a hoax.

The Strongest Evidence

The strongest objedive eridence for Nesses comprises the Dinsdale film,
numerous onar results, and underwater photographs obtained at the sametime &
strong sonar echoes.

The Dinsdale film

In 1960 Tim Dinsdale filmed a Nesde moving at or nea the surfaceof the
water, using a 16-mm Bolex and telephoto lens at a range of about a mile
(Dinsdale, 1967). The film was sown on British television and feaured in
innumerable ledures given by Dinsdale over the yeas. Bits of the film appea in
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Fig. 2. Reproduced by kind permisson of Wendy Dinsdale. The originals are in Dinsdale (1961),
but Figure 2g is only in the 3rd and 4th editions. a) a trianguar dark hump is moving away,
leaving a broad wake. b) A boat (shown at the same distance) leaves a dea propeller
wash as well as a bow wake. ¢) The hump swerves to the right and a smaller second hump
is visible behind the first, on the right-hand side of the wake. d) The wake narrows abrupt-
ly and the hump is no longer visible (the arow above paints to a seagull). €) The wake is moving
right to left, paralel to the far shore, with nothing else visible @ove the water-
line. f) The boat at the same distance shows its outline and the helmsman at the badk. g)
Several frames computer-enhanced: the cntrol boat upper left and several views of the
hump, including two that show the smaller second hump.
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a number of videos and TV documentaries (Bauer, in presg. Most of it is
included in the video shown regularly (beginning in 2001 at the Original Loch
Ness Monster Exhibition at the Loch Ness Lodge Hotel in Drumnadrochit,
Scotland. Still's from it (Figure 2) are reproduced in al editions of Dinsdale's
bodk, Loch NessMonster, aswell asin Bauer (1989.

Figure 2a shows the dark hump of the supposed Nesse & the beginning of the
Dinsdale film. The Joint Air Reconnaissance Intelligence Centre (JARIC) in
Britain later concluded that the hump projeded about 3 fee out of the water and
was 5 fea wide & the water-line (James, n.d.)™.

The wide, heary wake produced is snsibly different from that left by a boat
(Figure 2b): the boat leaves not only a broad bow-wave but also a distinct trail
from the propell er. The hump produced only bow-wake.

In Figure 2c, the hump swings to the right and a smaller hump appeas briefly
behind it and toward the right side of the wake; see &so the computer
enhancement in Figure 2g.

In Figure 2d, the wake narrows abruptly and the hump dsappeas but the
wake ntinues. something large is evidently now moving just below the
surface JARIC commented (James, n.d.) that, unlessthere had been a submarine
in the loch, the hump was probably an animate aeaure moving at up to 10 mph.
There was no submarine in the loch at that time (nor has there ever been, to the
present time, a submarine in Loch Ness cgpable of such speedls; several
mini-subs have been deployed at various times, but they are cnsiderably
slower).

Having swung to the right, the wake then curved left and proceeaded roughy
parale to the shore, from right to left in the film (Figure 2€). Only the wake is
visble &ove the water-line, wheress a boat at the same distance is clealy
recgnizable (Figure 2f).

This last sequence of the film also shows “a definite padding adion, swirling
the water badk in the manner of a breast stroke swimmer” (Dinsdale, 1961

115). | have a opy of the film, given to me by Dinsdale in 1975 including this
right-to-left sequence that had been magnified 2x and 4x for the BBC TV
program, Panaama. | have had the film transferred to video and have watched
it innumerable times. The wake in this right-to-left sequence is made by
something projeding a foot or two above the water but hidden by the trail of
white foam it throws up. Periodic splashes originate at the side of the wake,
indicaing that they are padde strokes and not any effed of the wake aitting
aqoss prevailing waves on the loch-the latter would produce splashes at the
head of the wake and not at its sde. These splashes are rather clealy visible in
several television programs or videos: in In Search Of... (1976 (albeit the film
is reversed, the hump moves from left to right instead of from right to Ieft!); in
Seaets & Mysteries (ABC video, 1987, The Loch Ness Monster Sory (North
Scene, 1991), and Great Mysteries of the 20th Century (TLC, 1996); there is
only one such splash, but a very clea one, in The Beast of Loch Ness(NOVA,
1998. It is also noteworthy that the front of the wake shows no
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verticd movement. The bow of a boat riding along the surfacewould show some
rocking movement up and down if it encountered waves;, in contrast, the
steadiness of the front of this wake marks it as being caused by something
projeding from a massve submerged oljed. A similarly steady progresson is
shown by the wake recorded in the summer of 2001 and broadcast on network
television in Decamber (CBS, 2007).

Figue 2b and f are available becaise Dinsdale, having filmed the hump,
persuaded the host at his hotel to stee a motorboat over the same path as the
hump had taken?. The canera was then seded and the film developed at the
Kodak laboratories (Dinsdale, 1961 105 ff.). Since then, it has been
computer-enhanced several times by different people®, without defining the
hump’'s dape better than approximately triangdar in crosssedion; but the brief
appeaance of the second, smaler hump showed up more dealy in an
enhancement (Figure 2g).

The Dinsdale film demonstrates that, in April 196(f, there was in Loch Nessa
large, fast-moving credure unlike any spedes known by science to inhabit the
loch. The boat filmed by Dinsdale @& a cntrol and the several computer
enhancements, as well as examination of the original film by Kodak experts and
by JARIC, al seem to dsprove mnclusively any notion that the hump could
acdually have been a boat. Yet that is the only suggestion that Nesse-disbelievers
have made in their attempts to explain away the Dinsdale film (Binns, 1983
Burton, 1961, S. Campbell, 1986, seebelow, The burden of prodf).

Sona

Sonar deteds objeds in the water by the etoes of sound waves refleded
from them. Since the speed of sound in water is known, sonar enables acarate
cdculation of how far away the refleding objed is. The strength of the edoes
depends not only on the size of the target but also on what it is made of: a small
bubble of air may give a grong a signal as a large pieceof water-logged wood
For that reason, and also for reasons of inherent ladck of definition, sonar does not
give gsseful information about shape or size espedaly not with fast-moving
targets’.

Sonar echoes gronger than from fish and often from moving objeds have
been obtained in Loch Nesson many occasions sncethe 195G In 1968enginees
from Birmingham University testing a new digital sonar deteded large objeds
rising apparently from the bottom, coming swiftly up hurdreds of fee and then
returning to the bottom (Braithwaite, 1968. In 1969a big objed moved perallel to
the sonar-equipped beat at several miles per hour, then turned back and moved
away (LNI, 1969. During the summer of 1980 several dozen large edoes were
obtained over deg water by the Loch Ness & Morar Projed (LN&MP, 1983.
During Operation DegpScan in 1987, three substantial contads were fledingly
made in deeg water (Bauer, 1987h Dash, 1988.
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Fig. 3. Reproduced by permisson from Rines et a. (1976. a) Sonar chart shows thin bladk traces of
echoes from moving fish and massve refledions from one or two larger objeds. b, c)
Simultaneous with the sonar echoes, two film frames showed a padde or flipper.
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The best listing of all sonar results and attempts at Loch Ness up to the ealy
197G, isin Roy Madkal’s The Monsters of Loch Ness(in fad that bodk comprises
the best survey of all data—films, photos, sightings—up to that time). Between
1954 and 1972 Madkal lists $xteen occasions when sonar watches were adive,
on one of them using two dfferent seach modes (Madkal, 1976 Appendix E,
Table 3, pp. 296-97. Of these seventeen sets of observations, nine gave pasitive
results, threewere inconclusive, and five yielded no contads. This successrate of
a least 50%, supplemented by the 1980 and 1987 results, approaches
scientificdly respedable reproducibilit y.

The most auspicious results came in 1972 when sonar deteded large objeds
that were captured at the same time by underwater photography.

Sona with Smultaneous Photography

In August 1972 the AAS obtained strong echoes from what appeaed to be
two discrete objeds (Rineset al., 1976.

In Figure 3a, the relatively thin, oblique traces on the sonar chart are typicd
of fish, say salmon of a foat or two in length, but there ae dso thick traces from
much larger objeds, consistent with fish fleeng from predators. At the same time,
an urderwater camera equipped with a strobe light was exposing film about every
45 seaonds in the same diredion as the sonar beam pointed. Threeframes of the
developed film showed faint outlines of something in the water; computer
enhancement reveded more dealy on two of them the outlines of a flipper or fin
or padde (Figure 3b, c). The ais of the flipper changes just as one might exped
of amoving limb; or perhaps one was a front limb and the other a hind limb. Since
the sonar gave an acarate measure of how distant the objeds were, it was
possble to convert the dimensions in the photo into the adual size of the objed
shown: the length of the fli pper(s) was about 6 to 8fed and the width about 4 fed.
Monster indeed!

Retouched?

Some aitics have dleged that these photos were retouched (Anonymous,
1984), which would mean having something added or subtraded that was not in
the originals. Again in a television program (TLC, 2001, Adrian Shine was
shown as supposedly reveding “for the first time” a flipper print with the distal
edges indicated as not having been visible in the original, acording to a signed
statement by Charles Wyckoff, dated 7/7/89. Actualy, this allegation—that
Wyckoff believed some retouching hed been done by persons unknown—had
aready been made adecale ealier in the commercia video, The Loch Ness
Monster Sory (North Scene, 1991), albeit without the signed statement being
shown. Why had the producers of that video not asked for Wyckoff' s firsthand
statement about it? Wyckoff died in 1998 before the TLC program was made, but
he had been available in 1991 Why wait urtil now to make this 1989 d@ument
public for the first time?
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| suggest that the reason for the delay is that Wyckoff might have pointed out
that his dgned statement of 1989is not inconsistent with a letter he wrote in 1984
denying al egations of re-touching: “When the original 1972 film was developed
by Kodak under bond, the transparencies in original form and without any
enhancement, were examined by me and various authorities, including those & the
Smithsonian, and were responsible for the published descriptions of the
appendage shown therein”; “the Academy of Applied Science has never produced
or relessed a single ‘JPL [Jet Propulsion Laboratory] computer enhanced
photograph’ with the dightest bit of ‘retouching or change”; the flipper photos
published by the Academy (Rines et al., 1976 were cmomposites siperimposing
several computer enhancements in order to optimize elge sharpness as well as
contrast, “areamgnized and proper procedure” (Wyckoff, 1984).

The originals of the flipper photographs are transparencies; therefore any
reproduction of them in print involves me doice of enhancement in the
endeavor to make dea what the transparency shows®. When film is developed
and printed, some “enhancement” is inevitable: choices of developer and of
development time influence the resulting degree of contrast. To query computer
enhancement is no more soundly based than to query the printing of a negative, it
is just that computer software offers a greaer subtlety of relevant choices for
clarification.

The cmputer enhancing of the flipper photos was carried out at the Jet
Propulsion Laboratory in Pasadena, California (where ealy photographs of the
moon had also been computer-enhanced) by Alan Gill espie, who wrote (1980):
“Something unwsual was in the image, and it was not an artifad of processng, and
it had flippers of some sort”. “Computer-enhanced” means enharced, not atered.
Photos or negatives are scanned—the light intensity measured at every point—and
then computer software examines the stored data. It may look for edges, change
the mntrast, remove “spedkle”, compensate for the gradient of light creaed by the
photographic strobe-light, or apply various color filters.

The television program, The Beast of Loch Ness (NOVA, 1998, reproduces
(1) the original transparencies which show the medial “spine” and adjoining
portions of the flippers; (2) a computer enhancement in which these portions of
the flipper are seen to form a mnneded surface with clea proximal edges but
only indistinct distal ones; and (3) a supposedly retouched version similar to
commonly published ones, in which the distal edges of the flipper are sharper and
more distinct. The indubitably not retouched versions (1) and (2), which
Wyckoff’ s letter supparts as genuine, are sufficient to make the cae that it is a
flipper. Moreover nothing in (3) is inconsistent with (1) or (2). It is therefore
irrelevant to the main question of the eistence of a large aeaure, whether the
distal edges are straight or webbed or ragged: the significant fad is that at least
one and passhly two large flippers were photographed with simultaneous nar
confirmation of the presence of one or two large moving objeds.
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Collateral Evidence

Surely the Dinsdale film, the variety of sonar results, and the flipper photos
with concomitant sonar establish the existence of Nesses beyond any reasonable
doubt: these ae not seds, sturgeon, eds, water birds, otters or any of the other
known spedes that have been suggested over the yeas as responsible for sightings
at Loch Ness The various disbelievers attempts to explain this evidence under
claims 1 to 3 (above) have been ursuccessul.

Much other evidence has been displayed in bodks and in public media. In
another article (Bauer, in presg | discuss the television and video coverage of
Nesdes that has largely ignored the strongest evidence while feauring contro-
versies over the more doubtful material. There remain some significant but often
ignored pantsto be made eout the lessconclusive esidence

Eyewitnesses

Many descriptions by eyewitnesses can be rea in several bodks: the ealiest
in Gould's The Loch Ness Monster and Others (Gould, 1934); a mnvincing
colledion from locd residents, people personally known to Constance Whyte, in
More Than a Legend (Whyte, 1957); and some fascinating aneadotes in Tim
Dinsdale's classc Loch Ness Monster (Dinsdale, 1961). Nicholas Witchell’s The
Loch Ness Sory (1974 is the most recet’ as well as comprehensive bodk that
recourts the story of searching for Nesdes. By themselves, eyewitness reports
may mean next to nothing in science $till, it is difficult to discount such reports
as those of padlice officers Cameron and Fraser on one side of the loch, whose
sighting was corrobaated by quite independent eyewitnesses on the oppaite
shore (Holiday, 1970 115-122.

The most common description is of a hump, often said to look like a up-
turned baat. Sometimes much splashing or roiling of the water is reported,
sometimes not. A long protrusion, usualy described as a nedk, sometimes as a
tail, is e lessoften than humps or wakes. Even when nedks are reported, rarely
isa dealy defined head noted (although a few people have described protrusions
that could be horns or antennae or eas). The mlor is amost aways cdled dark
gray or brown or bladk. The texture of the surfaceis never described as fish-like—
in other words, with scdes—but rather as rough or knobby or warty, reminiscent
of an elephant’s hide. Quite often, the aedures are described as sibmerging by
sinking verticdly.

Other Locales

Disbelievers point to the implausibility that a singe aedure—a Jurassc
plesiosaur, no less—should have survived in this one spot. However, Nesse
fans envisage not that unlikely scenario but rather a breading population of
credures that becane landlocked after the last Ice Age (Whyte, 1957). This is
consonant with reports of similar creaures from anumber of other lakes in the
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northem temperate zone (e.g., Dinsdale, 1961 chapter 9), as well as hurdreds of
sightings from the oceans (Heuvelmans, 1968.

The Burden of Proof

A common aphorism about anomalous phenomena is that extraordinary
claims demand extraordinary proof. One needs to be dea, therefore, about what
is being claimed. The assertion that Nesses exist (claim 4 above) does not spedfy
that they are necessrily plesiosaurs, zeuglodons, giant invertebrates, giant
amphibians, or any of the other suggestions made over the decales; it is smply
the daim of an unspedfied type of creaure not currently known by scienceto be
extant. | suggest that the objedive evidence detailed above is aufficient to sustain
this claim and that “skepticd” counter-arguments ould address this claim and
the objedive evidencefor it.

Disbelievers have offered any number of arguments that are, in this light,
irrelevant. No one denies that hoaxes have been perpetrated or that misperceptions
have been widespreal. | accet that there ae good reasons why one would not
exped to find plesiosaurs, zeuglodans, or the like in Loch Ness The cae for
Nesses is not that they are aparticular kind of Jurassc reptile or even that their
existence is likely; it is just that the objedive evidence of film and sonar shows
them to be there.

In considering this objedive evidence, then, the burden of proof comesto rest
on the disbelievers. In the following, | argue that their responses have been
inadequate, an instance of “pathologicd skepticism”, to use Edmund Storms' nice
phrase (Chubb, 2000.

The Dinsdale Film

The only explanation offered by disbelieversis that Dinsdale filmed a boat. |
have drealy pointed out that the hump shows no propeller wash. It also remains
to be explained how a boat could dsplay the alditional feaure of a second hump;
the pronounced narrowing of the wake & the hump dsappeas, midway in the
loch, while continuing to produce awake; or the oar-like splashes to the side of
the wake.

Maurice Burton (1961 73) wrote that the hump took “predsely the route
frequently taken by the locd boats in crossng over from Foyers’; but he fails to
spedfy where those boats might be heading. Oppasite Foyers the ground slopes
stegply (and even the stills from the Dinsdale film, Figure 2, show this rather
clealy). The neaest jetties are severa miles north in Urquhart Bay, several miles
south at Invermoriston, or even further south at Fort Augustus. Why would bcets
heading south “frequently” go first half way into the loch and then turn north
before swinging south?

Many yeas later, Burton (1969 offered further detail: “a locd farmer, Jock
Forbes, was, to quote alocd resident, ‘in the habit of going aadoss with cargo
about nineon aSaturday’”. What sort of cargo? Who is the dted “locd resi-
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dent”? Why had Burton not obtained confirmation from Forbes himself? Why had
this not been reported in Burton's bodk?

Much later again, Burton (1982 said that the narrowing of the hump’s wake
in the Dinsdale film occurred “at the spot where the boats | watched crossng over,
in 196Q shut off their motor, turned hard towards the bead and dsappeaed
suddenly under the over-hanging branches of trees’. But there is no bead
oppdsite that spot (and why would the boats then run south, parall el to the shore?),
nor are there overhanging branches on trees nea the midde of the loch, which is
about a mile wide.

Were aNesge believer to make and revise ad ha such urdocumented claims
as Burton's, moreover contradicting easily verifiable geographicd fads, the
skeptics would rightly rule the daims as unworthy of consideration. Yet S.
Campbell (1986 60, 19861 relies on Burton's implausible daims about locd
dinghies and the locd farmer to discount the Dinsdale film®. (He had never seen
the film himself, he told me in May 1985)

Binns, unlike Burton or S. Campbell, had spent a significant amount of time
adually watching at Loch Ness as a member of the LNI. He is clea that “Burton
was undoubtedly wrong in identifying the mystery objed in Dinsdale’s film as a
locd fishing boat” (Binns, 1983 117). Those ae dinghies with outboard motors.
By contrast, Binns insists, motor boats can leare a wake with no central
propell er-wash, just like the Dinsdale hump. As evidence he offers a photograph
(Binns, 1983 117, Plate 14) of a boat, whose wake bea's no obvious resemblance
to that of the hump in Dinsdal€e's film, heading towards the camera (whereas the
hump was moving away), and on Loch Morar rather than Loch Ness

Adrian Shine daims to discern a boat in a frame of the film captured from a
commercial video; some other people fail to deted a boat in that frame (Hepple,
2001). Together with Richard Raynor and Richard Carter, Shine atempted to
duplicate the Dinsdale film by photographing a boat using the same type of
camera ejuipment as Dinsdale had used. The result 1ooks just like the film of a
clealy recognizable boat (G. Campbell, 1998 1999 Hepple, 2001). One still from
the Carter-Raynor-Shine atempt was own in atelevision program (TDC, 1999);
it looks nothing like Dinsdale’'s hump, not least in being motionless without a
wake, and proves at best only that unfocused photographs of a distant objed may
be indistinct and hard to identify.

Thus, attempts to explain the Dinsdale hump as a boat have failed
individually, have ntradicted one ancther, and therefore have dso failed
colledively.

Sona

Disbelievers have failed to dfer an explanation for the fad that sonar
seaches in Loch Nessfrequently (Madkal, 1976 LN&MP, 1983 obtain echoes
that are stronger than those obtained from fish®, echoes typicaly from moving
targets. Of the 17 sonar watches up to 1972listed by Madkal, Binns (1983
147-53) mentions only six. S. Campbell (1986 Chapter 6. Table6) lists11
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claimed contads between 1954and 1972and a further 7 up to 1982 Campbell’s
descriptions are detailed (pp. 75-96), but his dismisdve summary (pp. 113-14)
fal s to addressthose detail s in any substantive way. Thus, one chart accepted by
sonar experts as sowing intrusion of large objeds into the sound beam is
countered by Campbell with “The marks on the dchart . . . are atirely and
necessarily explicable & sgnals from the boats involved and parts of the bottom
of Urquhart Bay” (p. 90). Campbell himself is appropriately caustic about
dogmatic hand-waving of that sort when indulged in by Nesse fans.

Critics have dismissed the sonar data & possbly refledions from the stegp
sides of the loch, artefads owing to thermoclines or seiches, or large fish such as
sturgeon, aways without any spedfic evidentiary suppat. Echoes from
apparently large and moving objeds have been obtained from a gred variety of
types of sonar instruments: fixed as well as moving, side-scanning as well as
fish-finding, scanning-and-tracking mournted on boats. It seems unlikely that all
those modes would produce atefads that similarly mimic large, moving objeds.

Sona with Smultaneous Photography

Disbelievers have offered no explanation for these photographs other than
allegations of incompetent methoddogy (Steuart Campbell, cited in ABC video,
1987 or retouching (Anonymous, 1984). What exadly was supposedly
incompetent about the methoddogy has not been explained; the AAS tean
included sonar enginea Martin Klein, photographic expert Charles Wyckoff, and
Harold Edgerton, inventor of the strobe, redpient of the U.S. Medal of Freedom,
and underwater photography advisor to Jaaques Cousteau.

Binns (1983 154 ff.) has no counter to the flipper photographs other than
innuendo as to retouching or a possbhle hoax. S. Campbell (1986 113) simply
chooses not to believe Gill espie or Wyckoff as to the dlegation of retouching:
“there is mystery regarding the provenance of U1/2 [the flipper photographs] and
suspicion that an artist has been at work on them. One is not reasaured by
Wyckoff’ s explanation . . . Neverthelessthere is a high probabilit y that U1/2 show
bottom debris’.

The only significant point as to retouching is, do the original transparencies
show the outline of a flipper? As Wyckoff (1984 and Gill espie (1980 have both
testified, the flipper outline can be seen in the original negatives, a print of which
has also been published independently (Sitwell, 1976); see &so above under
Retouched?

Eyewitnesss

Some people—and not only disbeli evers—have questioned whether persisting
reports of a long reck might not be based more on entrenched expedation of a
prehistoric plesiosaur-like aedure than on urtutored raw observation. But
the observations preceded the identification. Rupert Gould, who interviewed
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eyewitnesses just as the Monster was making rews, in November 1933 found that
about one quarter of the 40-odd witnesses reported a nedk (Gould, 1934 42,
63-65, 67, 6869, 72, 83-84, 90-92, 93, 95, 151). It was these acounts that led
Gould to his identificaion of Nesse & a plesiosaur-like seaserpent (Gould
thought it asingle spedmen that had somehow become landlocked).

It is worth noting the nea unanimity as to dark brown, gray, or blac; as to
hide versus <des; as to the heal being littl e distingushed in shape or size from
the nedk; and also the frequent mention of a verticd submerging. It is not obvious
what type of misperception would charaderisticdly produce these particular,
commonly reported details. Admittedly, information is ladking about what may
have been arealy known about Nesdes to the various people over the yeas who
have reported sightings and what therefore they may have expeded to see but it
does eem unlikely that many people besides Nesde enthusiast have been so
familiar with the literature & to know that head and nedk are dmost
indistinguishable, that the surfaceresembles hide rather than scdes, that the mlor
is dark brown or gray or blad rather than green, and that Nesses snk verticaly
and not with a diving motion. After al, the popular media, and many postcards on
sale, even around Loch Ness offer a variety of such quite different descriptions as
a serpentine many-humped creaure with a hea that is horse-like or dragon-like
with pronounced eas, eyes, and snout.

The Sugeon’s Photo

The Surgeon’s photo (Figure 1), no matter that it has become Nesse' slogo, is
not among the strongest evidence that Nesdes exist. The recent bodk by Martin
and Boyd (1999 is devoted entirely to the dlegation that this most famous photo
was a hoax. But even if that is , it does not lessen the cae for Nesse any more
than do any of the numerous undoubted hoaxes perpetrated over the yeas. Boyd
himself continues to believe that Nesses exist (he had a remarkable sighting in
1979. | include adiscusson here because it ill ustrates how disbelievers reaily
accept a story that discounts evidence for Nesses even when that story gapes with
holes.

The acount by Martin and Boyd has been comprehensively criticized by
Shuker (199587) and by Smith (1995 1999, and it was not accepted even by
Steuart Campbell (1995, who denies that Nesdes exist but has a different
explanation for the Surgeon’s photo®. The dhief evidence alduced by Martin and
Boyd comprises what they head from 89yea-old Christian Spurling, who
claimed to have been one of the hoaxers. Spurling died before his gory was
published, so those who found it implausible were not able to question him on any
of the unconvincing points, which include:

1. Spurling failed to mention the second photo from the same occasion,
which had been developed and printed at the same locd shop in Inverness
as the subsequently famous one (Whyte, 1957 7, frontispiecd.

2. Spurling described a roundabout, difficult, even farfetched method: using
a35-mm camera and then re-photographing onto a plate, involving
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negative to pasitive to negative. Why not use the plate canera in the first
place?

3. One of the dleged co-conspirators, lan Wetherell, told a different story,
namely that the 35-mm film had been sent off for developing (Martin and
Boyd, 1999 14). Yet it is known that Wilson haed given plates for
developingto an Invernesspharmacy (Whyte, 1957 7).

4. lan Wetherell claimed that the toy submarine used to suppat the faked
head-and-nedk had been put in motion to make “a proper little V" wake in
the water. Figure 1 shows no such wake.

5. One of the people to whom Wilson had all egedly confessed the hoax said
Wilson related that his friend “had taken a photograph of the loch and then
at home had apparently superimposed a model of a monster on the plate”
(Martin and Boyd, 1999 71), yet another different procedure than that
described by Spurling.

6. The motive for the hoax was sid to be retribution by Marmaduke
Wetherell against the newspaper, the Daily Mail, that had dispensed with
his rvices. The Daily Mail had fired Wetherell after he had discovered a
spoa on the shore that turned out to have been faked with a preserved
hippopdamus foot. Martin and Boyd (1999 27) now reved that Wetherell
had himself faked that spoar. In that case, what possble reason could he
have had to fed that the Daily Mail should not have dispensed with his
services after the hoaxing of the spoar had come to light?

7. In any case, if the hoax were designed to embarrass the Daily Mail by
inducing it to publish a photograph that could then be unmasked as a fake,
why was the hoax not reveded as on as the Daily Mail had been
entrapped into publishing the photo?

The 1975Underwater Photographs

In 1975 the AAS obtained more underwater photos (Figure 4), but without
simultaneous nar (Rines et al., 1976. One of the photos appeas to show a head
(Figure 4a and b) and another one the silhouette of a body with a long redk
(Figure 4c). The “gargoyle” head looks reptili an, with rather thick lips and some
teeth in the lower jaw, looking outwards from the plane of the picture towards the
right; there gpea to be two short projedions on top d the head. The
“body-ned” photo resembles the front of an animal with two stumpy appendages
hanging down and along red curving away.

Critics have suggested that the gargoyle head is a pile of rocks (Bauer,
1987hH or a tree stump (Dash, 1988 and that the body-ned is the refledion of
light from the photographic strobe by particles in the water, with a foreground
log whose shadow makes the refleded light take the shape of an animal. Those
are not implausible interpretations in themselves. However, in judging overall
plausibility, one should also consider what the probability is that underwater
photographs taken at Loch Ness would resemble e/ewitness reports of
ani-



240 Bauer

Fig. 4. Reproduced by permisson from Rines et al. (1976. a) The “gargoyle head” photo. b) Sir Peter Scott’s
interpretation of the “ gargoyle”. c) The “body-ned” photo.

mals. Of the 6 photographs obtained on several occasions, hours apart, in 1975
one looks much like asandy bottom strewn with rocks (Rines et al., 1976 34, B);
two (Rines et a., 1976 34, A & F) have no obvious interpretation; one (Rines et
a., 1976 34, D) looks rather like a cocodilian nedk and head; the remaining two
are the gargoyle and bod/-nedk shown above.
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If there ae no Nesdes, what are the dhances that 3 out of 6 underwater
photographs, obtained on separate occasions, would capture logs or debris that
look like various parts of a Nesge?

What Could Nesses Be?

If the descriptions of Nesses provided by photos and eyewitnesses could be
interpreted as ome spedes of anima known from anywhere dse in the world,
there would be no grea fuss about it. If sharks, say, or dolphins, or some small
whales had adapted to fresh water, that would be quite interesting to hiologists but
no reason for world-wide media or public interest. The trouble is, Nesdes look
like nothing row known to be dive anywhere. Perhaps even worse, they look
rather dinosaur-like. The red animals that they resemble most closely are
plesiosaurs, marine aeaures that oncethrived in the oceans all over the globe but
that are believed to have been extinct for tens of millions of yeas. Moreover,
plesiosaurs are believed to have been fish-hurting predators that ranged close to
the surface not several hundred fee deep, as Nesses santo liketo be.

There ae excdlent reasons why Nesses dould not be awy of the sorts of
credures that various people have suggested (Madkal, 1976: a huge invertebrate
(none gproaching the size of Nesses has ever been known); an amphibian (again,
none gproacing the size of Nesdes has ever been known); a reptil e (the water is
too cold); a mammal (would need to breahe and would therefore be often seen at
the surface—as aso would reptiles). So frustratingly puzzing
is this mystery of possble identity that a few people have made far-fetched
proposals, for instance that Nesses are some sort of psychic rather than physicd
phenomenon (Holiday, 1986). There is, however, a lessimplausible possbility: a
yet-to-be-discovered spedes that is degp-dwelli ngin the oceans as well asin some
deep lakes.

That the depths of the oceans remain largely unexplored is a simple matter of
fad. The wmelacanth isill ustrative: the first one was recognized in 1938 but it was
not until 1952 that a second spedmen was obtained even though substantial
rewards had been offered. Nowadays looking at coelacanths has become dmost
routine, via television cameras hurdreds of fed below the surfacein the little aea
nea the Comores that was thought to be their only habitat. But then again, more
recently a new spedes of coelacaith has been discovered whose home seamsto be
nea Indonesia.

An even more striking ill ustration of humankind’s ignorance of the depths is
the megamouth shark, caught by chance dout 25 yeas ago and representing,
moreover, a family completely absent from the known fossl record. The recent
television series The Blue Planet (200]) feaures a number of other previously
unknown and acordingly bizarre, albeit smaller, degp-ocean dwellers.

The cae of the giant squid (Heuvelmans, 1968 is also instructive or sug-
gestive. Once regarded as mythicd, it becane acceted when sizable portions
of various large ones were washed ashore; and marine biologists have for some
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yeas now attempted, so far unsucces<ully, to cgpture a @mplete and fully grown
spedmen of this degp-dwelli ng spedes (Ellis, 1998 TDC, 2000.

So it is arely not too farfetched to contemplate the posshbility of another
deep-living marine spedes that has not yet been thoroughy identified and is
known so far only throughits rare gopeaances nea the surface in the oceans as
seaserpents, in Loch Nessas Nesses, in Loch Morar as Morags, and perhapsin a
few other deep lakes as well. Nesges and Morags will have becme landlocked
(as Constance Whyte first suggested) as the land rose following the last Ice Age,
perhaps 10,000to 15000 yeas ago. Both Loch Nessand Loch Morar are of the
order of twice @ deq as the North Sea When they were part of the ocean for a
time & the Ice Age was coming to an end, these will have been deep as well as
large seafjords in which the Nesdes will have foraged and eventually bemme
trapped.

An obvious objedion to this thesis is that—apart from sonar—all the data
about Nesses have been gathered from surfaceor nea-surface ppeaances. Why
would habitually dega-dwelli ng creaures ever come up?

These objedions can be answered. However, the following particular answers
are intended only to show that plausible axswers are available; it is not being
claimed that these ae necessarily corred. Air-breahing animals, even large ones,
can come up quite unobtrusively to breahe; some spedes of plesiosaurs had
nostrils at the top d the skull. Increasing water traffic might well drive the
credures to be even more redusive and seledive in their journeys to the surface
Fish-eding creaures might well come dose to the surfacefor particularly enticing
food The AAS underwater photography was based on the premise that channels
leading yp to salmon rivers were likely places to find Nesdes at least some of the
time, and the succesgul photos might sean to bea that out. Less siccessin the
last quarter century might stem from the notorious dedine in salmon runs, and
perhaps also from the fad that Urquhart Bay, where the AAS photos were
ohtained, has experienced considerable silting in recat yeas as well as the
construction of a marina not far from the observation points where the photos had
been obtained.

Sightings have dways been rare, except perhaps in the ealy 19305, when a
large number of people were watching intently; trees along the loch had been
removed during road-building, and noisy blasting as well as ditching of much
rubbish into the water might have aoused the aeaures to come up more
frequently and obviously. Most sightings are brief, though on rare occasions they
may last for tens of minutes. Such surfadngs might bespe&k ill ness or perhaps
something associated with reproduction.

At any rate, there is nothing dedsive a@out claims that deep-dwelling
credures are inconsistent with occasional surface @peaances. Giant squid remain
to be cotured mature and whole, but significant bits are washed ashore
occasionaly: and their existence was known at first only from incredible stories of
ships being attaded by long-armed monsters. Coelacaiths live & depths of
hurdreds of fed, yet the first and second ones delivered to science were caight by
commercial fishermen.
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If the degp-dwelling hypathesis is corred, then sonar would seem to be the
prime technique to be used in seacching for these aeaures, but the quest might
usefully be extended to deep seafjords. It is intriguing that on several occasions
over the yeas, Scandinavian navy ships have reported sonar contad with apparent
foreign submarines that subsequently, however, always disappeared before they
could beidentified™.

It would be natural for degp dwellers to come to rely on senses other than
sight, possbly on sound o echo locaion (sonar). It is intriguing that on one
occasion, the AAS did deted an apparent sound emisson from a strong
underwater target in Loch Ness(Rines & Curtis, 1979. If Nesses employ sonar,
then they might best be sought with sound of frequencies that they would be least
likely to deted. One should then begin by deploying hydrophones in the deepest
portions of Loch Ness Rewrded sounds should be examined to identify possbly
favored frequencies. Subsequent sonar seaches would use sound waves of other
frequencies.

Notes

! The JARIC examination had been caried out at the behest of a Member of
Parliament, David James, who had organized a decale-long systematic
surveill ance of Loch Ness during the 196Gs. (The organization was first cdled
the Loch Ness Phenomena Investigation Bureau, later shortened to Loch Ness
Investigation or LNI.)

2 Inevitably this was @me hours later. Lighting conditions were different
since the sun was now higher, and the water appeas camer. Nevertheless the
dimensions and speed of the boat aff ord useful controls.

% By the Jet Propulsion Laboratory (Martin, 1976 and for several television
documentaries (History, 1998 NOVA, 1998 TDC, 1993.

* Loch Nessis joined to the seq at the north to the Moray Firth and at the
south through a series of other lochs to the sealoch Linnhe and the Seaof the
Hebrides. The rivers forming these mnnedions are so shallow, and the caals
(together, the Caledonian Canal) so narrow and interspersed with locks, that no
large objea could go in or out of Loch Nesswithout being observed.

®|f an objedt is gationary and a narrow beam of sound can be scanned aaoss
it, a shape may be discernible. That is how the wred of the Titanic was
recmgnized and how a submerged airplane was discovered in Loch Ness(Klein
& Finkelstein, 1976 that was later recovered and is now exhibited in a museum
(Harris, n.d.).

® | am indebted to Bob Rines for pointing this out (phone mnversation of 2
December 2001)).

" Witchell’s bodk has been brought up to date several times, most recently in
1989

8 As well as relying on Burton, Campbell (19861 tries to make ahump-as-
boat identification plausible by speaulating about how JARIC might have mis-
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cdculated. In response, Dinsdale (1990 pointed out that Campbell erred in
severa respeds:

e Campbell’s guess that the map Dinsdale supplied JARIC was the sketch

from his bodk, was wrong: it was part of an Ordnance Survey map of scde
1 inch to 1 mile. Campbell based some of his cdculations on that sketch,
and al of them are thereforein error.

e Campbell was wrong about the devation of Observation Points on the

map, the site of filming with resped to that, and subsequent cdculations.

e Campbell was wrong in his peaulative remnstruction of the details of

Dinsdale' s filming.
e Campbell stated that the type of film Dinsdale used was unkrown. It was
Kodak Plus X, ASA 50, as Campbell might have discovered had he asked.

° For example, one was charaderized as “larger than a shark but smaller than
awhae” (A&E, 1994.

1% Commenting on an ealier draft of this article, Campbell wrote that he now
accets the explanation by Martin and Boyd as the most likely one. | retain
reference to his ealier demurrer to ill ustrate that Martin and Boyd's acourt is
not immediately or obviously convincing even to as confirmed yet independently
thinking a disbeli ever as Campbell .

12 “quvedish ravy helicopters have again dropped depth charges off northern
Sweden and dvers have seached the seabed for evidence of intruding
submarines... It was the third time... since ahurt began on July 1 for suspeded
foreign submarines’ (Scotsman, 17 July 1987). “Every yea Sweden launches a
hunt for submarines... which it says lurk in its neutral waters. The hurts have
been fruitless' (Aberdeen Press& Journal, 2 September | 988).
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