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As I closed NIS103 I refered to ne�s of a new rese arch Pro9r�mme which 
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PF:O.JE:CT U!�:I)!.JHfiPT 

FIRST COMPLETE ECOLOGICAL STUDY OF LOCH NESS 
ThursdaY 18th JulY 1991 

Loch Ness .. 8ritain�s lar9est and most f�mous bodY of f resh water.. is to be 

fullY and scientificallY exPlored for ��e f irst time .. it was announced 

todaY at The Natural HistorY Museum .. London . 

PROJECT URQUHART i s  an investi��tion of the comPlete ecolo9Y of Loch Ness .. 

lr-�c:J.r_�din�; 1.1:.::::. biolo9::-·' .:.. ne! h::,..cl!·"·o::Jr-·.::•.Pt-,::··'" It i:=: . .  �. lon9 .. - t �:::·t-·l't'l initi.:�.ti• . ..r•?. to 

understand the loch authoritativelY and definitivelY. 

The Project .. which will be funded bY commercial sPonsorshiP .. is suPPorted 

bY � consortium of the UK�s maj or scientific institutionsn TheY are led bY 

the Freshwater 8iolo9ical Association of Windermere and The N�tural 

HistorY M�seum in London. The Project also has the full and formal suPPort 

of The R6Yal Scottish Geo9raPhical Soc ietY and the National Museums of 

Scotl�nd in Edinbur9hJ and Hi9hlands and I slands EnterPrise in Inverne5s. 

Or Neil Chambers .. 

Loch Ness is one of 
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most Precious freshwater habitats . And Yet .. 

remarKablYJ we Know verY little about 
it is time. there was a comPrehensive .. 

helP us understand and Protect it. � 

it. The Na tural HistorY Museum feels 

scientific: surveY of Loch Ness.. to 

Professor GwYnfr�n Jones .. [I i r···:::·c:t.or·· of 

R�sociation and a member of the Council of Mana9emeht of Project Urquhart .. 

::;: .. :: .. id: ·· To r:::•::<P lot .. ·.:::· .:..ne! undet-·:::.t.::•.nd Loch !···!•:?::::.::::. is . . ;:.. ��lt"·;;:::.�:..t. ch.�.ll�::::n��;:�,;: . ., It. :t:::. 
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rPcent Years . We 

e;citin9 such studies to be undertaKen in 

believe it could Yield imPortant new 
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PrimarY objectives of Project Urquhart 
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Scientists from the Freshwater 8iolo9ical Association and the Natural 
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FieldworKu TheY will undertaKe detailed �tudies of asPects of the loch�s 
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nematode worms and crustaceansJ as well a� a detailed studY of the loch�s 

f i .::;.h POP!_-! 1 ·�'- t. i Oi·"t .. 

Professor Colin Curds .. KeePer of Zoolo9Y at The Natura l HistorY Museum �nd 
a member of the Council of Mana9ement of Pro 5ect Urquh�rt .. said: � The 

HistorY Museum Believes there is � 9reat dea l of 9ood science to 

be done at Loch 
�rd P lants that 

ecolo9YJ limnolo9Y 

The Project will 

Ness. We do not even 
occur there.. let 

and hYdro9raPhYu � 

.:!J.lon•::.: .. 

comPlete list of the animals 

information relating to its 

usin9 sonar. This will reveal th� .loch�s underwater contours and its true 

d•::•P t.f'·l n 

of underwater activitY in 
biolo9ic:al st�dies and 

loch" Project Urquhart i :.=:. 

establish Patterns 

worKin9 w i th some 



of the world leaders in sonar technolo9Y" 

A eo-founder' of Pro je ct Urquhart is the broadcaster N i cholas Witchell� who 

has b�en intri9ued bY the loch for more than tw0ntY Years" ExPlaining 

detai ls of the Project/s Plans at the Natural HistorY Museum in London 

todaY� Mr Witchell said= /It is t i me Loc� Ness was f ullY exPlored! not bY 
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from research �t Loch Ness. We 9o th�re witl1 the Freshwat�r Biolo9ical 

A:::sociation and The Natural HistorY Museum with oPen and enquirin9 minds � 

not Knowing what new information we maY findd/ 

t·h·· 1-·� i t.ch�? 11 �::: . . ;:;.id t.h.:r.t. -�.n·=·' t�·E·f E'!···.::·nc;?. t.o Loc�t .. i t�e:::.:�� - 1 n•:?'-.-' i t.:a.b 1 ::-·' 1· ... . �. i :::;.E•d t.he 
question of /Nessie/ He sajd the Project would confront the Loch Ness 

mYsterY oPenlY and objectivelY. /I emPhasise that Project Urquhart does 

t·-IC)T t.h i ni< thet··�=· i ::::. .;:.. ··· t1t::w��==- t. a:::·r·· ··· :i. , . , Loch· 1·-k:•:::.:::. .• b1 . .-It. t.her· ... ·=� do a.P P .::_: . . � ... ��- t.o b.:.:· 
several int.er·estin9· observations that have Yet to be �xPlainedu No ProPer 
sci�ntific studY can totall�· i9nGre the anecdotal ev i dence of unidentified 

cre�tures. But we maKe r�o assumPtions �bout th� cause or nature of these 
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Project Urquhart intends �o be9in worK 

P 1.� ... �-tn i n�::1 .:.. t.hr-·E··:::-�·� to +-= ou!··· .. -·::-··,::·.::t.t�· r···,:z:.:::.,;:..:..f"··c:h 
in the summer of 1992.. It is 
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fund�d bY commercial sPonsorshiP. Fund i n9 

million .. 

is exPected to be excess of £2 
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�·J i t.chr;:. 1 i .• ,· -:t.nd 
the most famous 
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hi9h-Profile activies that we believe will aPPeal 

s�ientific discoverY and in 
?resti9e Project. / 

in 
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wide ran9e of 

to commercial sPonsors 

who are attracted bY a 

Project Urquhart �8s been established as a Private comPanY limited bY 
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Or Nell Chalmers, Oirector .of The Natural HistorY Museum, 
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Museum believes the onlY waY fullY to .understand Loch Ness is to exPlore 

it.:::. �::.eo 1 o9::-·' .::t.:::. Ctl"tl::• i nt . .:::·SW·-�.1 t=.:.•n' .. ·• i r-�·ot·"'l'lrt=.:•nt.,. ··· 

Or Chalmers went on: �The Museum believes there is imPortant worK to be 

done �t Loch Ness. / 

Nicholas Witchell 
i nu�:=-�:.t. i 9-��.t i t::)n ·f •.:.!·�-

�:--::•. i cl 
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he believed ProJect Urq�hart· was the scientific 

Loch Ness had be�n waiting for 9enerationsn �The 
Project will be serious and scientific in intent� and Patient! PainstaKin9 

and authoritative in �PPlication�/ he said. 

/Loch Ness is v�rY bi9J verY deeP a�d verY darK. Its ex�loratiDn is a hu9e 

tasK the Eve rest of the Nineties PerhaPs. But we believe the waY to 

understand more about it� mYsteries is to underst�nd more about its entire 

E�n'.) i t�·.:q· .. ,r,.!l:?l"'d:. c 

/It is time scientists with oPen minds went to Loch Ness to ExPlore. � 

BACKGROUND DOCUMENT 
fi 1 01'"!��1 ld i t.h 
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chairm�n� Nichalas Witchell .. 

i991 
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at the inau9ral meetin9 on TuesdaY 26th March 
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RoYal Geo9�aPhical SocietY devoted �o the subject of Loch Ness was on 18th 
J�nuar·Y . .  " 1904. E i 9htY-seven Years a9ou And Yet Loch Ness is the lar9est 

(bY volume) fre�hwater laKe in the United Kin9dom. DesPite its size and 
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e x P l o r e  t h i s �  the l � r 3 e s t  l aK e  i n  the c o u n t r Y ; and to u n d er s t a n d  b e t t e r  

i t  wh i ch P o s e  a c h a l l e n 9 e � S o m e  b a s i c  f a c t s  f or u s  t o  

r i r s t � L o c h  N e s s  h � s 1 1 o t  b e � n  t o t a l l Y  surv eYed s i n c e  t h e f i r s t  d e cad e 

of t h i s  c e n t u r Y " We a r e  n o w  i n  t h e  l a s t  d e c a d e � S o m e  85 Y e a r s  a9o , t h a t  

l a s t  f u l l s u r v e Y  w a s c a r r i e d o u t  bY two men i n  a boa t " One of t h e m  was S i r  
J o h �  Mur raY ! a f o u n d i n g f a th e r  o f  Br i t i sh oceano9raP hY . B u t  the o n l Y 

e qu i P m e n t  t h e Y  had was a w e i 9h t , a l o n9 P i e ce o f  P i a n o  w i r e ,  a n d  a l ar 9 e  

b i cY c l e  w h e e l wh i c h w a �  w o u n d  u P  a n d  down bY h a n d . A n d  Y e t  - a s  I s a Y  t h i s  

i s  the l � �· 9 e s t f r e s h w a t e r  l a K e  i n  t he U n i t e d  K i n 9 d o m  a nd o ne o f  the m o s t  
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s u r v eY o f  L o ch N e s s . Such a P ro j e c t  - t o  d i s co v e r  i t s d e t a i l e d  u n d e r w a t e r  

P r o 0 i l e �  deP t h  i r d  c o m P o s i t i o n- w i l l  be o n e  o f  t h e  f i r s t  a n d  most 
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Jon � s � D i r e c t or o f  the F r e s hw a t e r  B i o l o 9 i c a l  A s s oc j a t i on who s a i d �  wh e n  

T e rrY B a r t r a m  a n d  I 
stu�Y o F  Loch N e s s  w o u l d  b e  o n e  of the ��s t  i mP or t an t  l i m n o l o9 i ca l s t ud i es 

i n  8r i t � i n  S l nc e  t h e  e n d  o f  t h e  w ar n / And � h i r d l Y  a n d  f i n a l l Y �  maY I 
quote to Y G u  one o f  t h i s  c o u n t r v � s  m o s t  d i s t i 0 su i shed l i mn o l o9 i s t s  - O r  
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So , w e  h � v e  the b i 9 9 e s t  l aKe i n  Br i t a i n n  I t  h a s  n e v e r  b e e n  s u r v e Y e d  bY 
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b l anK . L o c h  N e s s  1 s �  I su 9 9 e s t � � r i ch s e a m  o f  unm i n ed s c i e nt i f i c  

K n o w l e d 9 e .. o f  b o t h  a 9 e ne r a l e n v i r o n m e n t a l  i mP ortance .. and o f  a s P e c i f i c 
s i sn i f i c a nce t o  1 n d i v i du a l d i s c i P l i n es p 

9 e o  9 ;·-· .;:t. P h,::;. ,.-. :::: . .  · 

Ur quh a r t  be l i e ves 
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o t h .:::·•···::: . ..... 
o P P or t u n i tY t o  s t a r t  wor K i n  Loch Ness .. t o  e x t r a c t  t h a t  K n o w l e d 9 e  a n d  h e l P  

u s  f i n � l l Y  t o  u nd e r s t a n d  i t u  W� be l i e v e  t h e  b e s t  w a Y  t o  r e a l i s e th a t  
oP P o r t u n i t Y �  a n d  m a K e  t h a t  a c t i v i t Y P os s i b l e �  i s  t o  t aKe a d v a n t a 9 e  o f  Loch 
Ness � s  P o P u l a r f a m e  r a t h e r  than ? r e t e nd i n 9 i t  does not ex i s t .  T o  P u t 

t h a t  a n o t h e r  w a Y = t h e  P l an c a n  be t urned i n t G  a c t i on P r ec i s e l Y  becaus e 

o f  a wor l d- f amous P h e n o menon 

the f un d i n9 t o  m o u nt the 

comP r e h ens i ve s c i e n t i f i c  s tudY t h a t  t h e  l o c h  sure l Y  r e q u i r e s " Our 
i s  to trY to b r i n9 t o g e t h e r  sc i e n t i s t s  a n d  b u s i n e s s me n . T o  i d e n t i f Y  
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d e t e r m i n e what t a r 9 e t s  t h e r e  are i n  the l o ch u We h a v e t o  d o t h a t = a )  

b e � au s e  we be l i e v e  i t / s  a n  i n t r j n s i c a l l Y  w o r t h wh i l e  e x e r c i s e wh i ch w i l l  

h e l P  u s  to �nder s t and th� P l ace � and b )  b e c a u s e  i t  i s  a s u r v e Y  such a s  
t h  i :::. 1.o.1i ... , i eh .. t.J•::· b1:::• 1 i E• , . ..r,::• .. t.o.t i l l  i·-��=E-1 P 1:, ()  .:;.. 1:. 1:. ;··· .�-�. c t. t.h•=· :::. P o n �::. o 1···:::. h i P 1.o.1h i. eh i :::. l·J i"·, .:..t:. 
w i l l  e r8b l e  P r o j e c t U r q uh a r t  to f i nance a f u l l P r o 9 r a m m e  o f  e x P l o r a t i o n 
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pu �· ::::. P l  .. n····P o �. ,�· .· :::. o I ::: h o u l d .: ... l. :.::.o :::: ·!: . . ::. '1::. �:?. • ... 'E= t·M· �:-·· c l ,:::· .:u·-· 1 >' t h.:.. t PU '· s P ui·-- P o :::. •:o i :::. t··ICT 

t o  9 a i n  f 
i n a nc i a l  reward f or a n Y  i nd i v i dua l . 

Pro j ec t  Wr�uhart h � s b e e n  i ncorP or�ted todaY a s  a comP a n Y  l i m i t ed bY 

9:_.: .:-� t···.::•. n t. �:o �7· .. I n  o t l-P:? i··· l.Jo r·· cl :�:. .. i t i :.::=. -�·- n ct �· .. , ..... p 1 .. · . . ::1'1� i t.  m .f:l. ! .. � J. r·� 9 c o rnP .�. n�:... t·.l h i eh i :.:::. noiJl 
:::. •::· �:;· !·< i n�:t c h .:;t. r·· t . . � ... b 1 •:::• ·:::: t . . ��. t. I ... J ::.:. � · I n c:ohc i 1 . ..1 :::. :i. o n .. rf, .::•. ::··' I ::: . . ::r. ;.·· t!·-, .:-�. t I t� e•:::• 1 .:;.. 9 1·- ·=-·=�.t. 

d i f f i de n c e  - a s  a n o n - s c i en t i s t - i n  a d d r es s i n g a n Y  r e m a r Ks t o  a 

d i � t i n9u i s e d  9 r o u P  of s c i en t i s t s  such a s  Y o u r se l v e s . b u t  I do b e l i eve that 

what PU i s  a t t e m P t i ng I S  w o r thwh i l e  .. e xc i t i n9 and 1 on9 o v e r due . 

We sho u l d  e x P l o r �  .. and f i n d  o u t  m o r �  a bo u t  i t s 9 e o 9 r a P h Y  and i t s· b i o l o9Y . 

�� · s ho u l d  f i nd o u t  more a b o u t  w h a t  l i ve s  I N  i t.  .. and wha t i s  h a P P en i n9 TO 

i t  . .. 

T h e  P r i ze i s  9 r e a t e r  K n o w l ed9e and � P os s i b l Y  s o m e  i mP o r t a n t  d i scover i es .  

THE C H FI L. L E t··ICE=-

T h e  wor l d . s t i l l  � � a s  env i r on m e n t s  tha t · have n e v e r  . be e n  P r oP e r l Y 

e�P l or e d  or unde r s t qod . P l an e t  e �r th � t i l l  o f f e r s  e xc i t i n9 cha l l en 9e s  t o  

b o t h  s c i e n t i s t and exP l orer = N o t  a l l the e ar t � � s  une xP l or e d env i ronments 
.:;t. f·-· e l. n d i :;:. t, .::•. n t. , -. ·�·:�; i on :::. .  Th�.? d . .  · • .  �. l l •:::or-t9e :::. do , ... "-:-.-!:. !·-t t:�·.:>� :�. :� . . ::·.r·· i l �:··· h.:.�. r . ..r•::· t.o bE· h i 9h 
mount .:t. i n :::. .. r-· �:::· Ht o -1:. ��:;. t-· .:.. i n f o ,.-.,� :::�: 1:. ::::. cq·-· cl E· e P cu:: �=- .�. n :::. • 0 n e  .. ? n •.,.t i 1··· ·=•n ft'! .:.::· 1 .. 1 t. t. h .�=d:. P () ::;: . .::.? ::::. 

on e o f  P l an e t  e a r t h � s  moit exc i t i ng s c i e n t i f i c  ch a l l en9e r s  l i e s  on t h e  

ma i n l a n d  of t h �  Un i ted K i n9dom � j � s t  over 500 m i l es f r om Londo n � a 

c o m f  ot··· t . .  :t.b 1 E:• :::. Ei' '.) �?r , ·-.. hout .. · t.t"·.�. i n  .j our·-· n •::c >' ;: t·· om t r .. ,e . c .�. P i t . . :t. l. . V •:? t  t.h i :::. 

e n i.) i 1·-· o t· ... m .. ::: .. r·. t. P o::.�· ·:? :::. 9 1·-·�:- .::..t. c:h.::•. l l ���n!�:;J.:::o s t.o i:.h .:�· ::::. c  i e•n t  i :::.'f:. .. t. o t.l· .. ,e 
e n v i r o n me n t a l i s t ar.d to the e x P l or e r  . .  I t  � l s o r eP r es e n t s  a c ha l l e n 9 e  wh i ch 

our modern techno l o 9 i es havE Yet t o  m a ster " t h w  env i ronment i s  Loch N e s s  

- · 8 r i t i a n � s  l a r 9 e � t  b odY o f  f r e s h  w a t e r  .. Loch N � s s h � s  n e v e r  b e e n  P r o e r l Y  

e xP l o r e d n I t  i s J  s i mP l Y �  o n E  of t he wo r l d � s  l as t  9 r e a t  uhexP l or ed na t u ra l 

h � b i ta t s . B u t  i t  i s  mu ch m o r e  than th a t . Loch N e s s  r em a i �s }  i n  th e l as t  
dec ? de o f  the t went � et h  c e n t ur Y � a n  extraor d i � a r Y· e n i am a  t h a t  d e f i an t l Y  

rnocJ.S:: ::::. t. h i ::;. h i  S:lh .. ·- t. :?chno l o S!�:··' .�. 9 ��· .. . I n  t h e  n i n e t. i .::· ::::. L cu=h t···l e :.:::. s  i ::::. .�.:::. 

P r ovoca t i ve a r r ob l em -and as 9reat a cha l l en9e- �s E v e r e s t  i n  the 

-;: i f  t i e ::: . .  

T HE E\·'EF�:E:::; T  OF THE t··l I t'·l E T  I E��; 
I t. i ::: . .. . : :x· 9t..B. b l ::.� .. t. h E· rno:::.t. -:-· .:Ht)O f.·l ��. f :··· .:.-!l :::. h !.•.l ·�. t ,:::- t�· l .::..l<.::o i n  t. h t?  l..tor· l d  .. I t  

e n j oY s  e x t r �o r d i n a r i l j � h i 9h a w a r n e s s  r a t i n9 s  t h r ou9hou t the wo r l d � s  ma j or 

m a r KP t s . I t  i s  one of S c o t l a nd � s  ma 3 o r t qur i s t a t t r act i ons ; s e cond. o n l Y  t o  

E d i nbur9h i n  P u l l i n g P ower .. a n d  draw i ng t w o  m i l l on v i s i t o r s  a Y e a r  f r om 
a l l over the wor· l d .  t he s e  v i s i t o r s  a r e  e s t i m a t e d  t o  be w o r t h  some £25 
ffi i l l i on to the l o c� l e c o n o mY ��d to �ccount f or 2500 j ob s . W i th a l e n9th 
o f  t w e n t Y t w o  and a h a l f  m i l e s ( 36 K i l ometre s ) .. a m a x i mum d e P t h  o f  a t  l e � s t  

750 f ee t  ( 229mt ) and a w i dth of s o m e  on e  and a ha l f  m i l e s ( 2 " 4 
K i l ometres ) � t  i t s w i de 5 t .. i t  ho l ds s o m e  263 b i l · l i on cub i c  f e e t  ( 7 . 5 
b i l l i o n cub i c  m e �� e s ) of water and h a s  a s ur f ace a r e a  o F  1 4000 a cres ( 5700 
hectares ) .  I t  � s  �he l ar9est bodY o f  f r e s hwa t e r  i n  th e Un i ted K i n9dom a n d  

CIJ"'t •? ()f ti-n=:· 
f t"· •? ::;. h l·J .;.. t . .:� t•· ·' 

l :!r. f'· 9 ;::_:. ;?;. i:. i ('I 
�:::. ur·-· P i.�. i ::=. i n9 l :: ... 

such a l at · � e  and i m P ort ant bodY of 

Known about Lcch Ne s � " I t  has never 

been t h orou9h l �  eYP l o r ed s c i en t i f i c l Y .  I t s ec6 l o9Y and i ts e c os Y s t e ms are 
not P r oP e r l Y  unde r s t6od . i t s an 1 ma l  P oP u l at i on has n e v e r b e e n  comP l et e l Y  

.: .. n .:,. l :·· .. �=-·��d . I t. i s. .::tn 1 ::.·· i n  r·· �:'?cent. ::··' •::?-Et. t"· ::::. t.h .�.-1.:. i t  h .::r.:::. b �::o �::· n �� :::. t  . . ::..b 1 i ::�.hed i�t-,.::..t .::.. 
l ar9e number of a r � i c  chirr l i v e  at cons i der ab l e  d e P t h s . Some ha ve been 

n� t t e d  at over 700 f ee t  ( 2 1 3  mt ) .. On l Y  r e c ent l Y  has a l i m i te d  s t u d Y  of the 

P l a n K t o n  i 11 the l o c h  been s t a r t e d . D e m o n s t r a t i n 9 t h a t  new sP e c i es c an h �  
f ound i 0  t� e l o ch ) t h e  l a t e s t  d i s c o verY i s  o f  an amP h i P od J  n e v e r  be f o r e  

r e c o r d e d  i n  a S c o t t i sh l o ch � A s P e c i es o f  f l a t worm .. n o t  P r ev i ou s l Y  Known 



outs i de N o r t h  A me r i c a � h�s a l s o b e e n  d i s c ov e r e d  r e c e n t l Y � I n d e e d  v e r Y 

l i t t l e  i s  Known a b o u t t h e  b e d  o f  t h e l oc h  a n d  i ts comP o s i t i on a 1 1 d  b i o l o 9Y " 

No l o n 9 - t e r m  s Y s t e m a t i c  c o r i n g of t h e l o c h  b e d . h a s  b e e n  c a r r i e d ou t . 

o 'l= :�. h �:;o 1 o c h  :i. ::::. 

t.h.:::� E· f  ·� e c: t ::::. 

o l d  

o ·f 
and P r i m i t i v e ! and s t i l l  r e l a t i v e l Y 

P o i l u t i o n ·  ..... ·F r-·o m  ·t= i sh 1; .�r m i n 9  .· f 1·�· or!'t 

t ou r i s m a n d  r e c r e a t i o n �  f r om a c i d r a i n  or f r om C h e r n o b Y l - have n e v er b e e n  

P !·�· oP �:� ;·- 1 ::·' ::;.i:. tKI i e el .. Th ,:::.. o n  1 ::.·' ::::. •.A t�· '···' t!? :=··' o ·t= u-p:;. J. o c: h  !.·1 ·�. :::. c .:,x·t�· i .;;: .. d o u t  i n  t.h e  

e a� l Y  Y e a r s  o f  t h e  c e n t u r Y  b Y  · ha n d - c a s t  l e a d l i ne a t w i d e i n t e r v a l s !  a n d  

t h e  a v a i l a b l e  charts a r e  e x t rem l Y  s m � l l i n  s c � l e 1  1 = 7 5 000 � n o  c o mP l e t e  

i n f or m a t i o n i s  a v a i l a b l e  o n  the t e x t u r e  o f  t h e  bo t t o m  o f  t h e  l o c h ! n o r  t h e  

P ro f i l e o f  the l o ch / s s t e e P  s i de s . E v e n  t h e  � a x i m u m  d e P t h  o f  t he l o ch 1 s  

d i s P ut e d " For m a n Y  Y e a r s  t h e  d e P t h w a s  b e l i e v e d  t o  be 7 5 4  f e e t  < 230m t � " 

H o w e v e r  i n  1 969 . a m i n i a t u r e s u b m a r i ne w a s  r e P o r t e d  t o  h a v e  9one d o w n  t o  

8 2 0  f e e t  ( 25 0 m t ) ! a n d  r ec o r d e d  9 7 5  f e e t  ( 29 7 m t ) o n  i t s d eP t h  sounder . 
howeve r ; s u c h  a r e a� i n 9 h a s  n � ve r  b e e n  r e P e a t e d . The w a t e r  o f  t h e  l och i s 

c l ouded bY s u s P ended P e a t  P a r t i c l e s .  At 50 f e e t  ( 1 5m t )  t he w a t e r  i s  

o P a q u e . wh i l e l cwer do w n t h e  b l acK ) t u r b i d  w a t e r  m aK e s anY sor t o f  
exP l or a t i o n o r  f i l m i n 9 e x t r e m e l Y  P r ob l e m a t i c . t h e  v e r Y  9r � a t  d e P ths o f  t h e  

l och comP o und a n  a l � e a d Y  d i f f i c u l t P r Gb l em .  L o c h  N e s s  i s  o l i 9o t r oP h i c ;  
t h a t  i s  l o w i n  nut r i e n t s  w i t h a l o w P r o d u c t i v i t Y o f  or 9a n i c ma t t e r . 

S � � d i e s o f  d e e P  o l i 9 o t r oP h i c  l a K e s  s u c h  as Lo ch N e s s  a r e  e x t r e m e l Y  r a r e .  

E t·� I Ci t·1 1::1 
A n Y  P r o P e r s c j e n t i f i c  s t u dY o f  t h e  b i o l o9Y o f  L o c h  N e s s  m u s t 1 s o o n e r  o r  

l ater . a d d r e s s  the q u e s t i o n o f  t h e  en i 9m a  o f  the l o c� . Some o f  t h e  

w or l d � s  m o s t  w i de l Y  r e s P e c t e d z o o l o 9 i s t s ! l i mn o l o 9 i s t s  a n d  n a t u r a l i s t s 

h a v e  s t a t e d t h E i r  b e l i e f t h a t  f u r th e r  r e s e a r c h  shou l d  b e  c a r r i e d out i n  

the l oc h . ( T h e s e  s t a t e m e n t s a � e  AP P e n d i x  8 o f  t h e  d o c u m e n t . R i P ) . Pr o j ec t  

U r quhart m a K e s  n o  a s sum P t i on s a b o u t  t h e  c a u s e  o r  n a t ur e o f  t h e  en i 9 ma . 

Ho w e v e r � hav i n 9 ob j e c t i v e l Y  s t ud i e d t he mas s of a v a i l ab l e  e v i d e n c e � i t  

does b e l i e v e  t h a t  t h e r e  i s  a v e r Y  s t r o n g  c a s e  f o r f u r t h e r ; P r o P e r l Y  

s c i e n t f i c  r e s e a r c h . 

i n to t h e  l och � s  P henomena w i l l  be an i m P o r t a n t  

l·J 0 !•"· !< u 

PH I LOSOPY AND BnCKGROUNO 

.::•. ::�. c i 1!-�n t  i ;: :i. (.:: i n •  ... •.:;. :::. t. i 9.::.,-1:. i on 

P a r t  o f  P r o j e c t  U r q u h a r t / s  

1 /  P r o j e c t  U r quh a r t  i s  a m a j or i n i t i a t i v e to i nv e s t i 9 a t e  

:::. c  i •:::• n t i -f  i c.::•. J. 1 ::.-· bt-· i t .�. j, n ··· ��=· l .�. r·· 9 •:::• ::::. t bo d>·' o f  ·F t"· e �:;;. l"", ;,.J.:�. t �� r�· .. L o ch t·h::• :::. :::;. "  

;;;::,.··' F' .. !J .. f...! i l l  ::::. t :  . ..; d �:-·' 1::. 1· .. ":::· comP 1 �-:::·t. ,::o E• c o  1 o9>·' cd= t. h �::· 1 oc: h .. i n e: l •_.td i n:3 i 1:.::::. 
b i o l o9Y and h Y dr o 9 r a P hY . 

3/ P . U .. h a s  t he f u l l a n d  f o r m a l b a c K i n 9 o f  t h e  f r e s hw a t e r  B i o l o s i c a l 

A s s o c i a t i o n .  T h e  A s s o c i a t i on � s  s c i e n t i s t s  a n d  t h o s e  o f  the I ns t i t u t e  o f  

F r e s h w a t e r  E c o l o9Y w i l l c a r r Y  o u t  � l a r 9 e  P a r t  o f  t h e  r e s e a r c h  s c h e d u l e "  

T � e  D i r e c t o r  of t h e F 8 A  i s  a m e m b e r  o f  the Counc i l  o f  M a n a 9 ement o f  
Pr o j � c t  Urquha r t . HP w i l l  a l s o a c t  a s  S c i en t i f i c  D i r e c t o r  of Pro j ec t  

Ur quhar t . o n e  of t h e  I nst i t u t e / s  P r i n c i P a l  S c i en t i f i c  Of f i c e r s w i l l  a c t  a s  

o r·  . .  :=· o ·t= t.hE· P r·· o .j �::· e t ··· ::;. f i �:::· 1 d cl i t"· ,::· c t. o t-· :;: . ..  

4 .···' P .. U .. h .:,_:::. t.!-·te ·f •:•t"· rn .:;;. l  ;::. 1-4P r-· O l·-·.t. o ·t= t h e  t··�.;,i. t. : ... w· .::•. l 1·-1 i �:::. t. o r·· ::.·' 1'·1 •A :::. e •  ... t rt't i n  

L ondo n .  M u s e u m  s c i e n t i s t 5  w i l l  be P ar t i c i P a t i ng i n  t h e  P r o j e c t � s  r e s e arch ! 

c o l l a b o r a t i n g c l o s e l Y  w i th t h e F8A u t h e  KeeP er of Z o o l o9V a t  T h e  N a t ur a l 

H i :::. t. o ,.�. �=··' 1··1 u :::. e 1.-1 rf• i :�.:. .�:.. rt't �::· 1'!'1 b (� t�· o f  t h 1::0 C o ,_.J r·, c :i 1 o f  1···1 a. n .;:;. 9 E• m e n  t o ·f P ,.-. o .j •::· •:: t. 
I.J r·· q :...1 j-·1 .:!1. t�· t:. " 

5 /  P . U "  h a s  t h e  f o r m a l suP P or t  of bo t h the r � Y a l S c o t t i s h G e o 9 r a P h i c a l  

::: o c  i �.? t. �:··' .;:u·�, c! t.l-! 1:;:. l··h. t i on .�. l 1'•1 u ::=.a:� um .:::. ()f �::;.:: o t  l .:f.l•"td i !"'! c .:::i i !'"! b l  ... j ;·"· :::J h " 

6 /  P � U n  a l s o h a s  t he s u P P o r t  o f  H i 9 h l a nds a n d I s l � n d s  E n t e r P r i s e i n  

�/ ..... F· R 1_1 .. 1 s  s e eK i n g t h e  s u P P o r t  of t h e  RoYa l G e o 9 r a P h i c a l  Soc i e t Y ! 

:.... ()t"l d ()l'�i " 
8 /  P . U .. b e l i e v e s  t h a t  t h e  

s c i e n t i f i c� l l Y  t o  e v a l u a t e 

i n t e9 r a l e n v i r o nm e n t � 

o n l ::.·' 

t. h e  

I.•J .�1. ::.·' p t"· 0 p I:::· I·-· 1 ;.·' 

•:? C O  1 09�:··' o ·f 

to u n d er s t a n d Loch 

the l o ch a s  one 

t·�E· s :::. i :.=::. 
c:ort'tP l e t. e  

9 ,···' r:l p ,.-. i fl'l .�•. l'�·::.·· o b , j  •:::·c: -1::. :l • . .J•:? o-f P r ·· o . j  1:::• •:: ·!:. '-h"·O::l,i_.,, ... , .::u·-· 1:. 1 ::::. t o  E•:::. i: . . �.t.::. 1 :i. :;:. h 

- c o n c l u s i v e l Y  a n d  a u t h o r i t a t i v e l Y - w h a t  s P ec i e s i n h a b i t  t h e  l och and h o w  



t. hE· ::.·' 1 i '-..'e .. 

1 0/ P u U .  w i l l  n 0 t  f o l l ow the P a t te r n  of P r e v i ous e xP ed i t i ons t o  Loch 

Ne s s u Mos t of these h a v� a c t i ve l Y  so u9ht P ub l i c i tY ;  m a n Y  have had l i tt l e  
o t�· no ::: c i ent. i f  i c: b.:: .ct-< i 1-''1 9 _; ft"l () :;:.t. h-:•. 1-• .11:'? :::w·- ,:•:::. ::;. 1 ::. ·  

t h e  tasK �nd m i sun d e r s t o od the � e ce s s i tY 
i nte9r a t e d  P r o 9 r amme of r e s e a r ch i n t o  the l och 

mu l t i - d i s c i P l i ne d � 

1 1 / P r o j e c t  U r q u h a r t � s  w a t ch w o r d s  a r e  qu i e t � l en 9 t hY � 

-�"- '-·lt- hot�· i t.-2s. t i '-)�:? . 
.:..n d  

1 2/ C o n s i de r ab l e  t r o ub l e w i l l  
i .:=. '= 1 e .;c .. t-· 1 ::-·' ::=. E'er·, t. -::t b •? . :=;. e I·-· i •:• t·l :.::.:. 
P a i s n t a K i n9 and aurthor i t at i ve 

a w a r e  t h a t  i � � r e s u l t s m u s t  

be t aKen t o  e n s u � e t h a t  Pr o j ect U r quhart 

a �d sc i e n t i f i c i n  i n te n t � and t h o rou9 h � 

i n  aP P l i c a t i o n � P r o j e c t  Urquh a r t  i s  we l l  

une qu i vo c a l l Y s a t i s f Y th� s c i en t i f i c  

�=- :::. t . . �. b l i s. h ftH::· n t . .  

:!. ::::/ For" . . ;:.. 1 1  t.h •:::: ::::. e J····::· .:�. :::- o n �: . . · P 1··· o .:i .::-:sc -1:. U!··· q i  __ .,h .:u-·t. 

•.: .:.. 1 1 b 1··· e o f  i t. ::=. .::. c i .::·n -1:. i f  i c .;,_d s.,.t i :=- ot--· :::. .:..nd i t :::. e ::-:: e ::::: : ... : -1:- i r._.r ,;:. 
the h i 9he s t  a va i l ab l e "  

r e co9n i ses t h a t  the 

m a n a9 e r s  mu s t  b e  o f  

1 4 / Th� who l e  research P ro 9 r a mme wil l b e  P r oP e r l Y f unded bY commerc i a l  

sP o n s o r sh i P � a s  we l l  a s  bY the s a l e  o f  b r o adc a s t i ng � - P ub l i sh i n g a n d  
m 0 r ch a � d i s i n9 r i 9h t s " f un cl i n9 i s  exP ect ed to 

1 5/ P . U u  b� l i e v e s  i t  i s  P o s s i b l e  

b ,�, t.J e 1 1 i n t. o :::. ,;: .. r.,.J ,;:. ;·-, ·f i g tu-· e :::.:. • 

t o  r a i s e th i s  s or t  of f und i n9 
w i t h o u t  comP r om i s i n g t h e  i nt � S r i t Y o f  t h e  r e s e ar c h . 

1 6 / Howev e r � i t  s h ou l d  be n o t e d  that i t  wou l d  P t ' i m ar i l Y be the r i 9h t s  
t o  t he r 2 s u l t s of the e x P e d i t i on t h a t  wou l d  b e  m a � K e t e d ; P ub l i c i t Y abou t 
the P r o j e c t  - w o u l d  be l i m i t ed a nd c l o se l Y  contro l l e d  un t i � the r e su l t s w e r e  

an nou nced o r  P ub l i � h e d " 

1 7 / Exce s s i v e m e d i a  at te nt i o n w i l l  b e  d i scour a9ed a n d  - i f  P os s i b l e­

a vo i de d � u nt i l the P r o j e ct can ann o u n c e  i t s f i nd i n 9 s . 

:t :;:: ,.·' F' " !...! " 1 .. .1 i 1 1  P t·· o .::.. c -i:. i 1-..'1::• l >·' :::. ,�: . .  ? !{  'l:. o :i nr.,.to 1 E• ::-·' O I�4 n 9  P e o P 1 e i n  i -1:. ::;:. 
-�·- c t. i 1-) i t. ':'? ::; . .  • .:;._ �::;. L·J•:? 1 1 · -El. :��- t. o I.A :.:: . .;.:. -!:.h E� P l·-- o .j •?.:: t. ··· ::::. ·1= i nd i n :.:;:J s  f () I··· ed1..-tc-:�.t. i on.=:t. l . . :;,_nd 
t r a i n i n 9 P u r P o s es .  

OE: :n:::C T  I \·'E :3  
R e s e a r c h  � n d  ExP l or a t i on 

T o  e s t ab l i sh what s P e c i e s i nh a b i t th e· l och a And � as f a r as P o s s i b l e }  

the b0 h a v i our P a t t e � n s  o f  these s P e c i e s 

To sur0eY t h e  l o ch = A/ to s t udY and e s t ab l i sh t h e  underwa t e r  contours 
.:.-�. nd d �:::·P t.h o f . th ·:::· l o s::h M [:,.- '  T o  s;::. ::-:: .�. 1'11 i f'IE' +.:.rp:> c om P o s. i t. i on o f  t:.h .:� tll::-d . of t.hl;'? 
l och .. 

T o  i nve ::: t i s � � e  t h e  ex t e n t  a nd n a t u r e  of e n v i ronmenta l P o l l u t i o n i n  t he 

l e  eh .. 
T o  e x � m i ne the b i o 1 o9Y , P hYs i �s and chem i s t �� o f  t h e  l och � i nc l ud i ng 

the a l 9 ae � P l a n K t o n  and f i s h . _ 

Y o u t h � Educat i on and T r a i n i.n9 

T o  p ub 1 i s h .,: or�- educ� .. t. i o n .:!J. l  p I.A r··- p o :::. �o? :::. : . .:;., n !:l · n , .::;_ p ·=·.i"'t d l.r.l -!:1. 1 1 c:h .:.-�. t�- 1:. c f  t.h .. ? 
l och i l l t.!:::.t. f··- .:,_ t. i !·"l :;:;1 i t- �:::. �:::· c o l �:;:;:!\·' _. ·!= .:'. '.A !· .. , .:;., .;,. n d  P o:::. :::. i b l ::··' h i -:::. t.crr· ::-·' .. · b "  F1 (3�:=oo9t-· -21.P h i c  
I nf o r m a t i on SY st em ( G I S ) � i d ea l l Y o n  v i d e o d i s c }  i l l u s t r a t i n g t h e  l o ch � s 

c o mP l e te e c c l 9Y and f � una . 
T o  c:,.P i t . . � .. l i :::. ,:=- ':' n t. he 1 och ··· ::;. -�. P P E• -:?. 1 t. o ::-··o ut.h -3.-nd 

to e x P l o i t  i t s v a l ue a s  an e du ca t i on a l and t r a i n i ng 

i nvo l ve - �aP P r oP r i a t e  Y0uth t r a i n i n9 and e d u c a t i on 

ol·-· 9 .:-rx·, i :=- -�·.t. i r:• n ::: . .. 

P t·· o t.e c t. i on 

e d u c a t i o n a l i s t s }  and 

too l . T d  t h i s  end to 

c h a r i t es and 

T o  maKe r e c G m m e n d a t i ons a s  t o  h o w  the l och � i ts eco l o9Y a n d  f auna 
E h o u l d  be best P ro t e c t e d " 

C o m m e r c i a l  exP l o i t at i o n a nd Pr ot e c t i on 

T o  ri'l -::.. !<E· t"· e c r:, r.-il'!'! e n d .::.. t. i o n :::� .� ... ::.:. t.Q hOL·J +.:.h,;:. l och :::. hou l d  be tu::-:::� t. d .::".,.t,:_:. l o P e d 

f o r m i n i mu m - i mP a c t  t o ur i s m " A l so o n  t h e  commerc i a l  v a l ue o f  a r t i c  ch ar r 

and � i f  a P P r o P r i a t e � o n  t h e i r  P os s i b l e  m i n i mu m - i mP act e x P l o i t a t i on .  

f•i .:-r. r··J-< E• t. i n :�:;1 
T o  m a r K e t  a nd P ro m o t e  t he b Y - P r o d u c t s  of Pr o j ec t Ur quhar t � T h e s e  a r e 

l i K e l Y  to i nc l ude : P ub l i sh i ng r i 9hts < n ewsP a P e r s � m a saz i ne s � booK5 ) ;  



broadca s t i n g r i 9hts 
r,-, ,::;. r·· c h .�_ n cl }. :::. i f't 9 r"· i 9 h t. ��- .. 

L I �NOLOGY O F  LOCH NESS 

r ad i o  a n d  v i d e o ) ; e xh i b i t i on r i 9hts ; 

E: :i. 0 1 (Y�=:t i C: -::-t. l 

l ... ·· r; �-. 

l•J .;.. t. �::· t"· b 0 d ::-·' 
i n t e 9 r a t e d  e c o s Y s t e m  studY l S  r e q u i r 0 d  f r o m  t h e  P h Y s i c s of · the 

t. h r··· c:. i ... j 9 h t:. o 1::. h E· .::•. n i. !'lt -::1. 1 P c1 1=· r_., ]. -�4. t j_ �.:q·--, ::::. .. ·r i·--p�;· r� .;u .. · �- t :: .-· .:.:. :·: ::;;. u c h :.:;. t.:, u d i �-=· :::;. 
::=. i:. J·-- ��<=· -�- �:::· d .• P -��.r·· t i c u l .�. r-· 1 ::-·· on (.ir.:•.::·P  .. c• 1 i ��1 o t l·--· c·P h i (::. toJ .:�. t �::·r··· bod :i. e :::. �::- u:::h 

-�- ::;;. Loch t·h:· �::: . .  :: . .. 

2 /  We a r e  P ror o s i n 9 to condu�t t h i s  exam � n a t i on on o n e  o f  t he 
i a V e s  i n  the UK > � h i ch i s  c o n s i d e r e d  t o  b e  a P r i s t i ne s i t e .  The eco l o 9Y 

L,J i l l  b.:::• :�:. t. ,.- c·n �-:.:1 1 ::-·' 1 i IY! i .  -1:- E· d b ::-·· n u t 1··· i �::· n t. S l_.! P P l >"' . •  t)ut. i t. i ::::. -�. l :::. o  P h ':-·· :::. i c.:�. l l ::--' 
'-. 1 .:!!. r·· i -��-i:::t l t=· .· �·.i i -1::. :·-! !'!'! .;:; . . j ()!·-· ::•F: P •.:t i·"· +.:. l l l'"t i t  i �?�:. . f 01··· f 0 l l O i.·J i n ��.j  t? ::·:. 1:- •::?f'· f·--, .�. 1 E· r·p:;· t-· 9>·' i f'tP i . ..tt-�. t.o 

l.d .::,_t t:' l·"· !'t'; .:�. :::- �::.:- -' .;:-;, f"'td t h �::· 1.·.! ·=·-�:-·' t.h t:::• ·.) .� .!"� j_ .:�.1:') :i. 1 i -::. �:-·' ·f. l::' f?.d�;:. t. !tt"· () i . .49h t.hr:: 
t· :� (:t l f:i �1 j_ l= -�·- l 
ti l:i .j ::··· l:t ·f 

eh-�. i n ..  ·r= o r·· th i s  r e a s on ; we s h o u l d  a l E o d e t e r m i ne how a l a rse 
t o  .:�. '1:- r.-t o :::.:. P hr::·t-· i c:.-··· �:. o ]. .:4r· h�::· .::•. t ��� ::·::c� h .;:o�. n9 r:�· ::::- -�'. ::.::. .:.-1. rnod�? 1 f CH"· 

::::; ,  .. ·· T h�.:· P !·-· o �=' t H· -�•.ft'i !'l't �:::· 1...; q u  l d t. h ,::_:. t··· �-? ·f o ;---�:;. e ::.:: .:•. m i n t:::· : 

the i n t e r a c t i ons o f  w a t e r  P hYs i cs a n d  c h e � i s t r Y  

the i mP a c t  of these j 11 t e r � c t i o�s o n  t h e  � ro d u c t i v i t v o f. a l 9ae 

t.h e  P oF' r ... l l -�i. t i O:•n ci >·' n .:•.rn i c :::. o .'f t l--·� ,::.� z o o P  1 .:.-�. n i-< t ;:::. i -, t·h::;;. t. 
·
:::j 1··· -�r.z 1:�· t. i"·t .:::· -�- 1 �;:J.::.. E:• 

th�? P or.· U J. .;:-�. ·-1:. i on t::O C O  1 09)·' (:! {:: 1:-rP? ·f :L s.h -:H·ilj s:::d :.h�.:OI'"· . h i  g !--·p;;:q·-· -�'. n i m .:;,; 1 ::; . . ::s.nd t. he 
re l a t i onsh i P  b e t w e e r )  the i r  a P P a r e n t  and P o t e �t i a l  P ro d u c t i v i tY 

the ba l anc i n g decc�P o s i t i o n P r o ce s s e s  i n . t he s � d i ments s h o u l d  a l so b e  
c: c. n ::.=. i d c:• i·�· e d . 

4 /  The s e d i �ent s a l � o  h o l d  the K e Y  t d  t he h i i torY of th� l och . T he 

Ca l edon i an t r o u 9h m � Y 
No comP arab l e  - North 

h -=:t.1-.Je cont . . ::.. i n�::· d t.J·.;).i:. o:::·t-· b �-? f  c· ;··· E· t-hE· ��3;·-· •:? .::. t �;:1 J -�4.C i .:::. -1::. i on:.: . ..  
EuroP e a n  water h a s  been i nve s t i s a t e d  f or P r e 9 l ac i a l  

5 /  t he Loc h Ness com�un � Y  1 s  s i m P l e and v e r Y  v � l u a b l e  i n  c o n s e r v a t i on 

c c! flti'l'!�:O t-· c i .;:.. J. -f i :::.hE· i·-· :L �.:· :::. .;:..nd t t·, .:;. ] .:.. e r-<  o ·i= c! .:�. rt't -:�. �:;1::� c::·.u �:::. e -::� !:::. ':··' :i. n t i -· od!...! c -1::. i o n::::. ) .. Tr-��::o 
art i c  c h a r r  i s  a 9 l 3 c i a l  r e l j c  and d e s e r v e s  � x am i na � i cn on t h e s e  9rounds � 
n o t  on l Y  f ro m  the P o i nt o f  v i ew o f · the s u s t a i n ab l e  P oP u l a t i o n � but a l s o 
i t. ::;:. ::;J •:;:.n�:::· t i c :::: . ..  

Ur·�D EF: l.•.IHTE i? E:>-: P [ ::tF.: f�T I OH 
�:::on.?-. 1·-· l.·.! i 1 1  bE· .:;,_ P ! "· i m.::.. J·-·::-·' t. oo l of t. hs:_:;. u n .:::!E· !·"·L·.I ·� ... t ,::· l -. r·· s:::• :::. r::• .:•. !··· c h P r·· o 9 t'' -� ... mme i n  

Loch 1-) t:;:. �:  ::.::. " I t.  1.-1 i l l  b E· ;_ .: ·�:- ·::�cl :i. i "• .:,:._ ,._.� .;:, : "- ·i. 1::-� t ::.-· o f  L·E;. ::-·' :::;. f o r·· ·  .:.�. t"ti. . .lfs·! tl l::::t·· o ·f d j f ·f �-:r·· ent. 
P u;·-·P c• :::- �:::· :::. .. �::; o n .:�x·· t·.l i 1 1  b 1:::· t ... i :::. �-=··:i ·:�. r:::. c .::·. r -· r·· i . ..! �:::�u t t l·  .. p;:. h::.·' d r·: o Sl i·-- -��. P h i  c :::. • .. H-· •. ,.1 1::_:. ':.-' .:;;. nd to 
m � P  t h e  l o ch . I t  w i l l  be an i m P o r t a � t  c o m P o n e � t  i n  the s t udY of t h e  f i sh 

P ol=• t...t l -��. t i .:::;n .. L·Jh ::. 1 .:.::· i -1:. J • •  j i  1 1  -�. 1 ::-::.o b��· 1 • .-l ::::. �:·d t. o �=�· .:; 1:- .:�. b l  :� ��� �--·! 'i:. h �::· e :=< i ��.t- •:::· l �, c: r:-:, .::•. l "td 

f ···�· .::;. 'i. t  ... t E· r .. , c ':··· o f  .::•. n ::.·' l -��- �--- ��� •:::• con '1: .::-. c l: . .:. o ;·-· i.A t"t t .. .t :;:. t.l �·- 1 ·.:•. c t i 1 ••• i i 1:. ::-· .:: •. ;· ··, d t. o i d.;::: n -1::. i f ::.-· .:.:.. n �:-·' 

P � tterens o r  cons t s t.enc Y .  
Pro j ec t  ��qu h a r t  i s  w6rK i �g c l o s e l Y w i � h comP an i es s�ch � s  O ceanscan o f  

Rbe � d a e n  a � d  S i mr ad o f  N6� waY . S i m r � d . < wh i ch � l s o h � 5  a b a s e  i n  t h e  UK ) 

:i. s •:,nE· o ·!: t. h ·::· L•JC:r i·"· l d l •::• .::..d(:t .. · :::�. :i. r·· ��:. ol·"t.:H--· t. l:::' i::chno-:1. .;::. ::;:�::-·' f () I �: 1: i �==- 1·-��=�=q··· ::-·· .• o·� f ::;:. h o t-· ·:::� .::J.ncl 

d e f e nce P ur P o � e s . Pro j �ct U r q u h a r t  i n  co l l ab o � a t i on w i t h O c e a n s c a n  and 
�:; i fiii·-· .�=t. d .• 1 s. d�=·'-..1 .:? l oP j. , ... ,g d e -1:. -::s. i l •? d  ·P l .:,_r·, :::. f 0 1··· -�· ��- .:::·!"·· i �? ;::. o -f  ::::. o r·, .:�. �-- ··· c:•.Ar-· t -�J. t n::::. ··· -t:.o 

:.�.�:.� r-· o :::. i t. i ·:·; t·"p�� d· -�.·:. 1·· o :::.::: t-he· l or::h t.o fft (') n i t · :� ;··· t_.rnd ��:q···t·l -��- t �-? 1·-· fft O t  ... • �? ft'P::· n t :..::. " T h •:? :=.. r::• :::. Qt"t.::u-·· 

g � t es w i l l  P r ov i d e  a n  unP � e c e d E n t e d  P i ct u r e  of a ct j v i t Y f r om t h e  l och / s  
s � r � a c e  t o  s o m e o f  i t s d e e P e s t  � r e a s . T he � o n a r  a r r a Y s  and t r i 9 9e r i n9 

d ·::.- '-.-' j_ c .::,:. �=.:- �o.l :i l l .· :i n  rn.��. t"!::· ' c .:•.:�- ·=·��- .. b �::- �=. r.:· ·=· ·= 1 -:.. l l ::.·' d �:::- 1-..'E'  1 oP •? d -:� c:q---· P1··· o .j •?c i:. u,.--. qutv:u··· t. " 

OeP e r d e n t  on the r e su l t s ob t a i n e d  bY s o n a �  i n  the f i r s t  s t a 9 e s  of the 

f'· r·· t;::< . j  •? e t. .• t he 1 -�- t e 1··· �:. t .: ... �;;'l ,:��:::. m .:=t. ::--' i , . .  , ,  _ _  • .�_:; }. ,_,..,;;:. P ho t o 3 t"·.;.. P h ::-·· -::.•. nd • . .J :i. •::-J e o 9 1·-· .:.. P h::-·· .. u:::. i n9 

:::::!:: . . ::t. ·l: .. �,;. --· ·:··F --· t. h � .. :;. --- .�·t.i··· t P h o t o:?; :-· · .:1Jt': rne -i�. r·· >-' .. �:::: I T  .:t.n d  o t: h.::�,.-. 1 .: :H·J · -- 1 i srh t  t .:::·c:h l"·r i q. ,_.f t:::· �- . 

F' 1··· c . .j E· c ·t. U !·-· ·=u ... d· .. � -��r t i :::. j_ n t:.(::r uch L.J i 1:. h ·:�- O !'t'I E· o f  '1::- h �::- l r:::· .:�. d :i n(J c r::)rn P -:�.n i .;::o :::. :i. n t h�-::· �==-�-:::· 
f i �· 1 d :::. �·-l· .. , cl i :::. .:;.. 1 :::. c· .�-�. d r.,.: i �==- t=:· d  b ::-·' j··i .:•.!·-· 1::. : .. ·· 1<' 1 e �- n .. f Oi..-l n .:::l �:::·r�· o f  l< 1 E· i n  t-=t::.:::.oc i -��- t. -:.�:::: . .. 

who i s  one of t h e w or l d � s  f Gr e m o s t a u t h o r i t es o n  s onar de� · e l oP ment and 
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c: 0 t··l >·iE t·� T 
T h �:- t··· e 

1·1 -�·. n .:;._ g ,::;. rf1 �-:::· n t. 
t.: i me bE· i n �� 

o t. h�-::: t"· 

.:;t_ i .. 'ld 
t. h .:•. t 

P a r a 9ra� h s  i n  t h e  d G c u m e n t  9 i v i n 9 d e t � i l s  o f  

C o r ? o r a t e  S t r u t u r e  e t c u o f  P r o j e c t  U r quha r t u B u t  f or 

i s  a b o u t  a l l the r e l e v a n t  i n f o r m a t i o n l h a v e " I w i l l  

t.ht:? 

t. h •::-

o �  � nYth i n 9 � l se a s i t  c o m e s  t o  h a nd ! c ou r t e s Y  o f - n i cK w i t c he l l u  I am sure 
l•J E' i..J i 1 1  h,;:;: .;;u "· l't'f i...! C h  rf! Ctt·"· •:::· ·�·. i::t O!  . .. r!:. p j•"• O :i �-=· (: 1:. U ;·-·'=!. u h .:n-· t 0 1-.J l::� t -· thE· CO I'!'t i n �� m o n t. h ::::. n �·.iE· 

�ust n o t  e x P e c t  a� an s � e r  to the m Y s t e r Y  o v e r n i 9 h t � a s  i t were � P n U u  a r e  
P r e P a r e d  F or � l o n 9 

A l so much o f  t h e  
c: .::.. , .... E· ·t= t •• i 1 1 •:::• >:: -�!. m :i. n -�. t :i. or·· o f  t h e  1 o c h .• ·�"- n c! i t ::;. :i. n h -��. b j_ t . .  ��. n t �=· u 

P r o P o s e d  P r o 9 r a m m e  o f  w o r K  i s  r e l i an t on 9a i n i n 9 

T h e Y  h a ve P e o P l e  on t he t e a m  who ar e e � P e r i e n c e d � and verY 

b u t  t h e Y  h a ve a t r e m e ndous t a s K  t o  f u l f i l l  

b e f or e t h e  r · e a l w o r K  o n  t h e  w a t e r  c a n  c o m m e n c e " 

I h o P e t h a t  ? � U . a r e  9 o i n 9 t o  w o r K  c l o s e l Y  w � t h Rdr i an Sh i n e � s  l o ch 
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