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emma's notes
There are 6 pages in this section which tell you about the FOCUS  of Loch Ness 2000 plus a GLOSSARY
of terms. USE YOUR KEYBOATD ARROW BUTTONS TO NAVIGATE THESE PAGES!

http://www.loch-ness-scotland.com/schoolpuzzpage\Loresections.htm

FOCUS  LOCH NESS..A NEW VIEW ! Section 1

A lar ge multi-media presentation uses AV cuesto lead your group through 35 minutes of themed sets, covering the whole subject of Loch
Ness from the pre-history of Scotland, through the cultural roots of the 70 year controversy, with all the phases and aspects of investigation and exploration.
Atmosphere and excitement are generated by theme music, special lighting effects, textured surfaces and floors, with a clear narration firing imagination and
logic.

Our interpretation of theL och Ness Enigma and the environment hasahigh information rate, but thenarration, atmosphere, graphicsand artefactsare

used to focus attention on key area’s. Genuine underwater footage, photographs and digital animation is mixed and projected using state of the art technology. Monsters and
submarines, food pyramids and seiches, big-game hunter s and hoaxers, time-capsulesand Chernobyl ...... geography, biology, physics and cultural history are brought to life.

Theexhibition isbased upon a genui neresour Cewith underwater film taken from expedition or research footage and similarly the equipment displayed isreal
- including the world’slar gest inflatable craft, theworld’s smallest submarine and the deep water ROSETTA coring device.

L och Ness 2000 was designed and narrated by Adrian Shine of the L och Ness Proj ect, who has over 20 years experience of working on Scottish
lochs, leading expeditions, resear ching and lecturing on the natural history and enigma of L och Ness.

Thisfreepre-visit work pack isintended to give teachersa guideto the breadth of content and tointroduce studentsto some of the keywor s,

concepts and tasks that can be completed prior to arrival. Below is a very brief description of the content. If you would like an expanded room description please contact
:info@loch-ness-scotland.com

1. Scotland’s Jour ney

Stinadarkened void.

- Despintherock gratacf the pagt, we begin Scotland’'s 500 million year journey from south of the equiator.
Continentscollide. Catastropheand dimate change, forcesevol ution.
Today's hillsarethe eroded sumpsof mountains, theglena fault torn over 300million yearsago.
Lifednceleaving theweter. Humid swamps, thegreat desart, fragmentation and the iceages
Butis LochNessaJdurassc park?
Isit likely thet tropicdl ea reptilesentered theicy loch 12,000 yearsago? Continental Drift
Adigitd fly-through LochNess. A trenchprofile, sooured by gladiers
Twohundred andthirty metresdesp, theloch couldimmerse every human being onearth, threetimesover.
Roomenoughfor afew myderies?

www.lochnessproject.com
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2. Fire, Water & Witnesses £0C DS

Intotheshadovwvmrldoffolklore

Hrelight tdlesof Viking longshipswith sea-dragon prows.
TheKdpiethat lurkedinthewatery depths

S Columba, in 565AD, encountersa water beastinthe River Ness
Sr John Murray mapstheloch using Sate of theart technology!

In 1933, road improvements aong the northern shore of theloch.
TheSpicers, in 1933 havethefirg “long neck” Sghting.

Big gamehunter MarmadukeWeetherdl iscdledin.
Experimentsshow that perogption over water can midead.

Famous chance photographslead to organised researchinthe 1960's

3. The Surface Vigil - Hoaxes and Illusion

Keepl ng watch.....summer fadesto autunmn.
Onabhillsdegiant tedephoto camerastry to repesat dassic monger photosonfilm..
TheLoch NessInvestigation Bureau.

Tenyearson, thefilmsbeer little ressmblancetothedassic photos.

Thedassc photographsarere-examined.

Research showsmany waystofakepictures

Thecameracan cartainly bemadeto lie- thefamous* Surgeon’'sphoto” isexposad.
Thelochisfull of illusons, so convincing that experienced obsarverscan bemistaken.
Interest turnsback to theloca accounts of “ something powerful intheloch”.
Inthe1970's, the cameras move underwater.

4. I nt 0) t h e A bVSSBeneath the waves,steep cliffs, stillness, darkness,

| cy cold and crushing pressure.
An observation craft peersdown at uswhilethetiny submersible Machan waits silently below.
The Academy of Applied Sciencetries time-lapseflash photography.
A new philosophy. The Loch Ness and Morar Project begins active study of the whole environment.
A mystery forced into context.
Thelochisadynamic environment with specialised communities.
Habitats through the lenses of underwater cameras and the microscope.
Thelittoral - awave-washed zone, prone to sudden flood and drought.
The pelagic zone- homeof tiny drifting microscopic plants and animals.
The profundal zone - is till, cold, and dark, arefuge for someice-age relict species.
Any resident monsters must be predators but the fish stocks are very low.

www.lochnessproject.com
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Myths... Mystery ...History

Investigations

Habitats
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FOCUS

5. Sonar Patrol

A moonlit patrol aboard the “ John Murray” .

The Loch Ness Project turns to sonar, a sort of underwater radar using ultra-sound.
Huge underwater processes are made visible.

The fish stocks are measured and their distribution and behaviour traced.
Sometimes, strong windstrigger an underwater seiche or wave.

Gigantic underwater waves over 40m high, bend and distort sonar beams.
Communities are displaced milesalong theloch.

Objects on the surface can move into the wind.

Day and night “The John Murray” sonar patrol vessel ranges over the depths.

In 1982 there are 40 contacts of exceptional strength and depth. Some seem to move.
The underwater world hasits own illusions and mirages.

In 1987, Operation Deegpscan makes the decisive sonar sweep.

6. Wider Significance

Summing the Data

The 1990’s; the decade of the great general scientific expeditions.

Theanimal candidates arereviewed; Reptile, Amphibian, Mammal or Fish?

TheLoch Nessfood pyramid challenges belief inlarge resident animals.

But thereis still room for apossible underlying truth. What do you think?

Searching Loch Nessrevealsa wider significance.

Deepinthe stillness of the abyss, fine silts drift gently into an undisturbed time capsule.
In 1994, the Project takes the record-breaking ROSETTA sediment cores 200m down.
Ten thousand years of history. Loch Ness cores are some of the best in Europe.

Grey ice-age glacial clay changesto banded organic matter 6m high and 10,000 years old!
Diatoms, pollens, vol canic shards and carbon; tiny cluesto large events. Human impact.

Pollution is now falling; measures to protect our environment are truly worthwhile.
Timefor reflection.

Section 1

Sonar Sweep

Loch Ness Time Capsule

www.lochnessproject.com
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Glossary Glossary Glossary Glossary Glossary Glossary Glossary Glossary Glossary Glossary

Abyss.
A great depth - like Loch Ness.

Algae

Very simpleplants. In freshwater, most are microscopic. Some
are attached to stonesin long strandswhile othersdriftinthe
open water

Amphibian

Animals that evolved from fish in the later Devonian about
300 million years ago. They flourished during the carbonif-
erous period between 345 and 280 million years ago. They
now include newts, salamanders and frogs. They havealar-
val stage (tadpoles) and haveto lay their eggsin freshwater.

Bathymetric Survey.
A study of the Scottish lochs in the early years of the last
century to make underwater maps of their depths

Calibration Sphere

A ball used by the Loch Ness Project to measure the strength
of sonar echoes. The ball had a known strength so we could
tell whether other echoes were stronger or weaker. The ball
had the strength of afish 1m long.

Carbon particles

These are tiny microscopic specks of carbon particles pro-
duced from burning coa and oil. They are carried long dis-
tancesin the atmosphere and we find them in the mud on the
loch bed. When we find them in sediment cores, they indi-
cate the amount of industrial pollution at different times.

Catchment
The area of land that drainsinto alake. At Loch Nessthisis
1,775 square kilometres.

Charr

TheArctic Charr, asitsname suggestsisacold water fish of
the salmon family. Echo sounding tellsusthat there are more
charr intheloch than any other fish but they are seldom caught
because they live so deep.

Clay
Thefinest particles of mud that areinorganic, that iswith-
out material that has been living, like plant debris

Continental Drift

The movement of the continents over time, as they are
moved by “plates’ of rock floating on the earth’s molten
“mantle”.

Diatom

A class of single celled plant, mostly microscopic and
found on theloch bed in shallow water and out in the open
water. They haveasilica“ case” which can sink to the bot-
tom and remain intact for thousands of years. There are
thousands of different kinds and we know the conditions
that many prefer; warm or cold water, or more or less nu-
trients, for example. Therefore, we can see how the water
conditions have changed over time by looking at the dia-
toms in sediment core samples.

Enhancement

A process, now normally carried out on a computer to
change the contrast or increase the definition of images
such as photographs. The method is useful in itself, but
can be open to abuse.

Enigma
A mystery or question.

Erosion
Thewearing down of thelandscape by nature'sforcessuch
aswater, ice and wind.

Evolution

Theway inwhich living things change from generation to
generation. This often happens faster when living condi-
tions change.

Section 1

Faultline

A line of weakness or crack intheearth’scrust. The
Great Glen is a faultline torn across the mountains
over 300 million years ago

Food Pyramid

The amounts, in steps; of numbers, weight or energy
of one species that can support another. So a thou-
sand kilos of plants may support a hundred kilos of
water- fleas, which may feed only ten kilos of little
fish. That leaves room for just one big 1kilo fish to
feed on thelittle ones.

Glacier
A “river” of ice flowing slowly downhill. Glaciers
cause very powerful erosion.

[llusion

Where our senses (usually sight) give usamisleading
impression of asituation.

Kelpie
The sinister “Water Horse” of Highland folklore. It
would carry travellersinto the water and drown them.

“Machan”
A submersible hide used in 1974-5 in an attempt to
photograph large unusual creatures.

Mammal

Animals which evolved from reptilesin the early
Triassic about 220 million yearsago. They were des-
tined to hide from the reptiles for 155 million years,
during the reign of the dinosaurs. They are warm
blooded and suckle their young.

www.lochnessproject.com
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Glossary Glossary Glossary Glossary Glossary Glossary Glossary Glossary Glossary Glossary

Mirage

Anillusion which distorts the way we see things. It is
usually caused by the air close to the ground or water
surface heating up and bending the light by refraction.
Sometimes, this is called a heat haze. It can make ob-
jects appear and disappear and usually makes them look
taller than they really are.

Murray (Sir John)

Led expeditions to survey the Scottish lochs at the be-
ginning of the last century. These were called “ The
Bathymetric Survey of the Scottish Lochs’.

Neolithic
“The new stoneage” when mankind wasstill using stone
tools but had begun to practise agriculture.

Nutrients

The chemical “fertilisers’ like nitrates and phosphates,
which allow algal plantsto grow in the open water. Loch
Nessisvery “nutrient poor” because of the very old an
insoluble rock that surroundsit.

Per ception

The way we interpret the things we see. Sometimes our
perceptions are affected by what wethink, aswell aswhat
we see.

Photosynthesis

The process by which plants convert carbon dioxide to
living tissue, using light. Photosynthesis is difficult in
Loch Ness because the light does not penetrate far, be-
cause of the peat stained water.

Plankton

Animals or plants that drift in the open water. In Loch
Ness the largest plankton animals are about 1cm long
but most are microscopic.

Pollen

A very fine powder discharged from flowers. It is the
male part of the sexual processin plants and is usually
blown by the wind to fertilise other plants over a wide
area. The pollen of different sorts of plants can bedistin-
guished, so when we look in sediment cores we can tell
what sort of vegetation grew around theloch at any time
in the past.

Prevailing Wind

The most frequent wind direction. At Loch Ness, the
prevailing wind direction isfrom the south-west. It blows
along the Great Glen like awind tunnel and can blow the
warmer surfaceto the north- eastern end. Whenthewater
flows back, it can make huge underwater waves.

Productivity
Thisisameasure of the rate at which new living organ-
isms are produced within the loch.

Radioactive | sotopes

Thesearethe“falout” from nuclear events. In 1963 came
the peak of atmospheric nuclear bomb testing. Then in
1986 came the Chernobyl nuclear reactor accident. This
accident deposited a layer

of isotopesinthe Loch Ness sediments, making a* marker
layer” at aknown date, hel ping with dating coresretrieved
from the loch bed.

Refraction

This happenswhen light or other energy, like sonar is bent
asit enters a denser or less dense medium. It can happen
both above the surface; between layers of air at different
temperature and underwater, where different temperature
layers can bend sonar beams making an underwater “mi-

rage’.

Section 1

Reptile

Reptiles evolved from amphibians about 330 million
years ago in late carboniferoustimes. They had no need
to lay eggs in water and so were able to complete the
conquest of theland. Reptileswereto dominatetheworld
until the death of the dinosaurs 65 million years ago.
Today’sreptilesare cold blooded and could not be active
in theloch’slow temperatures.

ROSETTA Project

The Loch Ness Project’s deep sediment coring pro-
gramme. In 1994 two 6m cores penetrated 10,000 years
back to the clays left by the Ice Age. The cores contain

very small cluesto large eventsin the history of theloch.

Sonar contacts

“SONAR” stands for SOund Navigation And Ranging,
using beams of “ultrasound”, that is, normally above the
range of human hearing. Sonar or Echo sounding can
detect the loch bed giving depth, fish and other organ-
isms, even layers of water made denser by temperature
differences.

Sulphurousrain
Thisisthe“acid rain” laden with sulphur from industrial
processes or from volcanic eruptions.

Thermocline

Thisisthe boundary between the warmer surface waters
floating on the colder denser water beneath. Thetwo lay-
ers remain distinct for the summer, until the loch cools.
As the surface water moves from one end of the loch to
the other, huge waves form in the thermocline.

Wire Sounding Machine
A simplebut accurate machine used to measurethe depth
of lakes used before echo-sounders were invented.

www.lochnessproject.com
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