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which are g i ven over �o graphs� char�s� e�c� i� is an impressive 
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'monster ' as such� I �eel that �he mor e �hat is known about �he loch and 

ho: ... l it_. i :::. a��ected by outside elements the nearer we will be to solving 

I n�r oduction ; His�orical Backg;·c�nd and Introduction to the 
t.hE· Pt-·oj ,:;·ct... Hr::�dr··o·::w·.�:..F·h�t:. Locl-l r··k:·:�:.::::. B-::•.·i: .. h•:�ffp:::·tT· i •:: -�·.nd ::;;E. i ::::.rfi i c 

t.he [1)1;d::=.t ... et"·l:::! n 

F;:,::·cent. Hcif·-·k of· 

;t9:l" of· 

Loch Ness . Sediments; Review o� current Work on Loch Ness Sediment 

Loch t··k·::::.:::. ::;;�:;·(.:1 :i. rn�:::··nt_.:::;. : ti Pt"··� 1 i t'ft i. ·n.::..l·"·':::t F;;:epot ... ·t. .. Th�-:::· u.::::.•::: o·f .:•. :::;ed i ment. Cot"·•= ·t.o 
Recons�ruct �he His�orical Inpu� o� Con�aminan�s �o Loch Ness=(PCBs & 

Pfi!-1:::.) .. Pt·-·of·u.nd.:,.l ::on,:::·; Tl·-��:::· Pr-·o·f'u:nd.:�.l F.:�.u.n.3. o·f Locl·'i !··�.:::·:::;.:;::. .:•.n<:::i Loct·\ i·.-kw·.:H ... : 

The Spa�ial Distribu�ion o� Ben�hic Os�racods in �he Pro�undal Zone o� 

Loch Ness. Pel agic Zone; The Food and Feeding Rela�1onships o� Pelagic 
Fi:::.h i ·r, 
o·f Loch 
t··l :i. 9t"·.,. t. ion 

L.oc:h t···le:::.:::. :: L..:;;.t·-··:_:tr:.::· .;ii.'I'P:::l :::;rn.:.•.ll Or··g.::'.ni::::.m::::. [lr:;:·t_ . .. ::;·ct . .:::·r::l in t.hE.· OF·e·n· �·�.:;..t ... :::T ·:::. 

Ness by Dual-Beam A coust i cs : Spa�ial Distr i but i on and Diurnal 
o� the Pelagic Fish and Zooplankton in Loch Ness� Spa�ial 

F i ::::.1·-, 1· .. 1-:�.b i 'J:..�:; i ·c, Loc�h 1··�.:::·:::.:::; : l=i 11 ()Cl··it-hor'to'..:.:::- Ot-··::E4Xt i c I ·r,pu.t.::::. -�-�.:s .:;.:et 

Explana�ion o� Spa�ial Biomass Gradien�s Observed in the Pelagic and 

F'ro�und�l Zones o� Loch Ness. F'ostscrip�; Surgeon or S�urgeon? 
Re�erence is made in �he in�roduc�ion �o i� being some nine�y years 

since Sir John Murray and Laurence Pullar pu blis hed ��e �irs� par� o� 
their pioneer hydrographic survey " After �he early pioneer work �he 

biology o� the loch remained ra�her neglec�ed un�il Or Peter Maitland�s 

mu.l t. i-d i ;::,c; i p 1 i ·n.:H-·':::1 :::.iJ.r·•,_.r,:;·y of· 19.?7·-·::::�:) =- 1,..1h :i. eh h.:..:=. !·-·en·,.�:,. i Y'!E· d t.h.:::· c��=·f·l. nit. i ..... .:::· 
b-��.c!··:.·�:w·ou.nc! f·or·· ·fu.t-·t.hE:·r' ::=.t.u.d i ·::·:::> .. 199:::: rft-:=t.t ... t-.:.::�. t.I,..IO ot.i·"p2t ... . ::>.nn i · .. 11::·t ... s.��r i E·s .. I 1:, i :::; 
now 125 years since �he 'Inverness Courier ' (8th Octu1868) �irs� 

to the loch's unus ual �radi�ion� and sixty years since the same newspaper 

�Hno�=- 1933) coined �he term 'Monster,� This tradit i on has been blamed:-

po=..:::�.:i.blc:::l :::.or.-"::·• .. Jh.�-�.-t. u:nju.::::.t.l':::!:- f·cw· 1: .. 1·"11:::· ::::.cien"J�.if'ic t"·•:::-t.:i.c.::·nce t"·E·'::;f.:trdin·:::t 1:-f-.. ,e 

loch. As �he roll o� dis�ingu ished scientists shows:- this is hardly the 

case:> bu� equally it remains to be explained why Bri�ain's premier body o� 
fresh-water has no� received more �ttentionn Ol1e reason could be the 

inadequacy o� much freshwa�er sampling e 0uipment when con�ronted wi�h 

windy sur��ce condi�ions and water depths o� 200 metres plus" While the 
t·1on:��· t . .::-t·-· 1�.t-·.:,.d it. :i. o ·n l'fl-2-.':::1 h.�:..· . .:�:::· .:;.. t. t.t .. · .:..ct.·�.:·d .:::·nt.l· .. ,s..i.::::. i .:: .. ·t, 1::: .::•.ni.::l. t.,:::u.;· .. · Y\-::;.·l: .. ut-·.:..1 i :5 t.s t)U.1: .. 
�ew professional zoologis�s� i� did a�trac� �rained engineers� who mounted 
some quite large-scale expedi�ions to provide the l og :i. s�ics �or the novel 

me�ho�cls of protracted acous�ic and underwa�er camera mon1toring. This 

formed the base �or �he Loch Ness and Morar Project's tradition o� 
improvisa�ion, and, as �he ge nera l scienti�ic possibilities became clear:­

so s ome marine equipmen� found i�s �irs� freshwat�r use in Loch Ness� The 
Projec� has designed and built its own gravi��-coring appara�us for 
deep-wa�er and �or use from smaller vessels. The wide bore (10n3cm) was 

origina l ly developed �o collect �he large volumes o� sed i men�s necessary 

t.o d,:: · t.ect_. c�·-.,�:·rn i (.:.::•.1 :5 F·i·"·E·::::.E·nt. l. n r11 i 'liU.'t.e co·oc,;:··,yt_.t·--.�.t. i Qn:::.:. • Th,:::· ·.::.1::;t::::.1: .• E· m h.:..s .;,.1 :::.o 
prov�d ver� ef �e c t i ve �or quantitive benthos stud1es as well as sediment 

mappingq Very satis�actory 3c0m cores can be taken with this sys�em " The 
Projec� has; by courtesy of Mr R.Au8remner proprie tor 0��1cial Loch Ness 

Exhibition Centre :- a loch-s i de H"Q. as well as harbour and labora�ory 

facilities� This permanen� loch-side presence enables Adrian and M ara l yn 
Shine along wi�h John Minshull to conduct field-work� each year volun�eers 

are recrui�ed �o support �he various programmes" During �he past �hree 

1::;1e.:u·-·:::. it.. i :S •:;w·.;:,.t. i f1::;1 i n9 ·t.o r--��;·pot-·t. 1: .. \·"t·:il. t. f'(W·'l:..1:::1 CO 11.��.b()t"·.:;.1�.o!·-·�:; i·t-::1.'./t;:J t" ·E·:::.F•O 'tidE·d 

with research on many aspec�s of Loch Ness, includin9 a conti nuous 

three-year multi-disciplinary p l ankton s �udy by the University o� 
L.ancas�er:- to which �he Project has contributed �he field-work. At least 

:::.E·'..,.ent_.e .. ::;·n B .. :::;c., 1··1 ":::;c.:- t·1 .. Phi 1" .�:,.ndPh .. D .. •:-.1i:::.ser·t .. :i!.1:,ion:.:; .:•:nd t. .. h�::·:::.es � ''·'holl':::l 
or partly devoted to the loch:- have been comple�ed or are in prepara�ion, 
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and the Proj ect ' s Sediment group 

En··/ i r··()nfflent .. =:t.l C:h.:t.n•:.:jl=· f.�:e:::.,;:;·.�4X'·Ch c .. ::·nt .. r· ·E· 

is also being co-ord i nated 

at University College London. 
1:)�::1 t. ���� 

Du.r-·�n9 

-��.rnou.nt. !Yt.;:;. t. er' :i. -��- 1 
Inst i tute o� F i sheries Managemen�� the Socie�as Internationalis Limnologae 

Theoreticae et Applicatatae i� Barcelona� and the Brit i sh Ecological 

Soc i ety; �urther papers and posters �eatured i n  the 50th meet1ngs o� both 

t.he �:;cot .. 'f: .. i��-h -��.·nd Londor' Fr·�::::::.h ,_,.:.��.t-�=:·i·"· Cit-·ou.r::·�==·" 1:idd:i.t.:i.on.:1.1 sr:;-�:�·ci.��.l i :.:;;t. ,_._, i 11 
�ollow in due course . 

The 1991 Bathyme�ric and Se i sm i c �urvey was des igned to resolve any 
rema i ning controversy over the maximum depth o� Loch Ness� and to prepare 

for the Proj ect ' s deep-coring pr ogramme . This is the Rosetta Projec� 

<Recovery o� Sed i ments Enablin g Translations to Acoust 1 cs ) and is designed 

to complement the European Community Rebecca Project ( Re� l ecti on from 

Bott�n� Echo Classification and Characterisation o� Acous�ic Propaga�ion)" 

This i s  a seism i c  programme �or which the Br i ti�h pa�ticipant is Dr Bryan 
l.t.ioocl! . . .J.:.-�.t�·d o·f Lou.qi···!I�Jor·ou.91· .. , Un i \lE·!·�::;:. i t.!::;t o·f T�:: =:::h·fp::) 1 o•::t'::.4.. The su.r···,/e':::t .... �.:�.:::; 

comple�ed in five days be�ween 2nd and 6�h December �91" Tha� time o� year 

1 ... 1.�.::=. cho::::.e·n b�.::·c.�.'.l.::::.�::· t.l ·  .. p;;:· loch i ::=. l.�u·-··;:�,::·l':::t i. ::::.ot.her·rfi·�·.l i y·, l;.i 2. 'f!'l:.-�·t ... :- ,,_,t··":::·t .. ·�?.-��.::::. 

during summer t.he complex in�ernal seiches in �he loch crea�e 

u.nr.:·r··ed i ct . . ::d:) 1 e .:.:nd C()fnP 1 E:·:=< '·/�-�:·loc i 1:.-':::1 F·!·-·(:.·f i 1 ;:;;·:::. -�:nd t .. ·�::·f·i·-·.:;.ct_.o·n:::; o·f ec!· .. ,o--sou.nd�.::·t·' 

signa l s. Tha deep basins were o� primary interest, and sur�2� lines were 

calcula�ed �o �over all dep�hs below 50m and a 50% coverage of the 
rest . The first day was devoted �o installa�ion and calibration of 

equ i pment inc luding �he navigat1on equipment which used �he US Dep� . o� 

Oe�ence NAVSTAR g l oba l posi�ioning satellites .. Days 2-5 were the survey 

d.:t.'::t::�. � 1 ••• 1 i t. l·-, ·='· t ... ot .. �.l :.:;;l .. u-····./,;::·':::t t. :i. rne o·f ::::1 �·K!ux··::�- :- .:•:nd ·='· (:i is t . .  :�:nc�· o·f �2:3::::�-a:.m 
travel l ed at an average speed of 5.5 knots" Over 200�800 bathymetric 

:::;. o u. rK.:! i ·n ·::t �. .::.:nd 
t .. ·E·:::.u.l t.::;. :::.ho, ... , .�. 

0 .. 8 Giga B�tes of se ism i c  

pos i t i ve s i m i larity be�ween 

pr··o ·f i l �=-=- d.::..i: .. -3. s ••. l,;�·�·-·e r-·,::·cot-·d��d., Th�:­

the 1991 and 1903 surveys., The 

general regular i ty o� 

i rregular rock �acets 

di�� i cult i es. It had 

increased depth lay 

�he loch basin was con�irmed� although some local 

in �he rocky s i de-w�lls· caused some acoustic 

Pt"·,:::·:.::.,::· ·oc".: ·  of· ·::�1..1.111:::1 

beE·n �:.:,'-'.99»:?�:. t.J!::·d 

-�. t. t-h�:· ba.:::.1::· 
-�. p t=n·· o ::-:: i l'fi .::-�.1�.,= .Jt::l 

t·k·· o�::·or .. ·g��· Ed: ... �.�:..r·· d::::. i:,h-�.1�. .;;1.n .;:�x··�.:-.:.:.. o·f 
the 'wall' o�� Urquhar� Bay., The 

d.:t.t .. :.. .:..r-·e of 

col·-·�·;·-·::::. c.::..p.:.-t.!:) 1 e 

cons i derab l e in�e �est and show deep con·f i t-·rf, i. ng t.h.��:(. 

1 e ·ng·t.i···� � .. .1ou. l d b�=-

nE·E·ch::·d .. 

The maxi��m depth was o� particular interest. When �he Vickers P1 s ces 
submersible was undergoing tr i als i n  Loch Ness in ·1969 i �  had been claimed 

�ha� it reached a depth of 820�t (250m) and �ha� � sonar dep�h o� 970ft 
( 29�5rn) h.::,.d b�-�:·ey·· obt .. ��-i 'j"p::;·d .;:1. ·=jl..l.-�1.('• t.E·r:· of• -�'. IY! :i. 1 �-=�· :::;.olJ.'t-1· .. ,. ()·f Ur···-:ji.J.h.!:!.l·-·t. c.:;.::; t. :LE· " Th,:_� 
�91 survey found a maximum dep�h in the Nortl1 8aiin, of 745f� (226.9Sm>, 

th i s  was a little less than �ha� recorded by Murray & Pul lar in �03, and 

was recorded 1.0km fur�her N.E. �� a position approximately 1.0km sou�h o� 

Ut-·qu .h.::.ri:.. c:.��.::; t_.l �==- .. Tl•"t�:? m.: •. ::< i fi'IU.I'fl dej:::.-t: .. l·-, ·fl:)l..l.'f'p::1 i (! t.l·-p::;· :::;ou.-t-1· .. , (:::.:;;,:=;. :i. n 1 ... 1.�4.:::;. i';2�.:.·f1:.. 

(221m)� again a li�t le less �han the 739�t ·(2250) recorded in '03� 

I ·n t·i.:t.':::l 1 S192 :::.1: .. J .. I.I:1,::··n·t...s f·r·()ffl t-h�::· Un i · .. ll:;:·r··:::. ;. 1:.-1::.-l o·f �·�o 1'•/ET·h.:;;.rflP'I:.·or·t c.�.t .. ·t-· i ed ou .i:, 

in i � i al water sampling and chem i cal analysis a� Loch Ness� to consider the 

logist i cs and poss i ble value o� a more ambitious programme ... Samples were 
collec�ed �ram 81 input stre�.ms/rivers� �he River Ness (ou�put) as well as 

bot.h t.h�:· t··kq· ···t.l···� .:.•:nd �:ou.t.!-"t �::::.:;..::::. i ·n:::. o·f 1: .. h�� 1 och.. The f'l::s;u.l·t...:.:; F'l· ... e:::;ent.ed :i. ri t.h�� 

paper are incomp l ete bu� it is fel� there is considerable potential for 

c.:t.t.c:hm�-::· ·nt.-·�b.�"-::::.E·d ::;:.·tu.(.-\ :i. •::·::;. o·f , ..... :.•.t-�·f' cl···,�.::·rn i :::. t_.r··!:::t. Th�::· Loch H;:.::·::::.:.:::. c.:�. ·tcl· .. lfl'<�=·n'l:, -�x··e.::•. 
extends almos� � rom coas� �o coas�" 

The sediment mapping and coring programmes carr ied out by �he Projec� 

.:;u····e ·no1,..1 l:.�u:::··::1 :i. ·!Yi'l i n9 t.o c::ont_.�--. ibu.1:,1;::- ·t.o i:..l-1e u:nder··:�.;.·l: .. .  ::�.nd i y·p:;t o·f Loch l··�es�. � 

Br i tain�s grea�es� volume of fresh-water .· Many small lochs� par�icularl� 

to �he south o� the Grea� Glen Faul�:- have become ver� acidi�ied, some to 

�he exten� o� losing �heir �ish popula�ions .. A numbe r o� these lochs are 

!:)e i n·=:� pr··���·sE·nt.l'::! :::.t.u.d i "�:·d b':::l .::�. i�.e-�-�.t'ft f·r-om 1:..!--��:::- E·n ... ,.ir··oYHrt�..:-nt .. :,.l Ch-�.n9 �:::· l?e:::.�'.:· .� .t-·•::h 

Cen�re a� Universit� College London. In Loch Ness �here is ver� li��le 

o ·f 

i :::. -�.et. i n9 

:::. :i. ·::1·i'i :i. ·f i. c.::..nt. 

nu.mbet-·:::. o·f 

i nd i c.�:a. t. �-:::· ·1;, h ���· 

acidi�ication� probably it 

a buf fer agains� i�� It. 1,,1-:;·1 l t.h.:!J.i:. . . ;:; . 

(�.:�.u.:::.e o·f .:1.c �- d i ·f i c�.t. :i. ()'!"! . .  :i. ::::. .:;,_t.rfto:=-t=:·l· .. p::;·!"··l. c -::cnYt.::..ri'l i n.�.t. i or'!, Tht::f 
microscopic �carbonaceous par� i cle� ' �alling in t o a lake 

ex��nt o� sulphur po llution � These spherical par�icles resul� 



f' o ::::. ::::. i 1 e s p e c i a l l �  o i l �  a n d  have ·f r�:oln t_. he 

eh--· .:;�m.:•. t_. t c 1 !:.-:1 

i n c r-· .::· .�· ==· i n9 l '::l 
t.h e  Pr-· o j e c t. 

bE· t_. I,JE· e n  1 :0:.:50 

i n  s e d i m e n � s  � r om abou � 1 9 40 � when � h a �  � o r m  or e n e r gy bec ame 

us e d  ror power g e n e r a � i on . Loch Ne s s  cor e s � a k e n i �  1 990 by 

show � yp i ca l co nce � r a � i o n s  o� � he s e par t i c l e s � be g i nn i ng 

.:.. nd 1 :::: 7 J.)  :• t"· .� ... P i d  l '=' i ·n c r-· �.::· .:,.:=. i 'f'i'��� i:::;•:::· t_. l,.h;:.:· e n 1 949 .;:..- nd 1 S1f.J.) � t"· •::· .:•.ch i n9 

a pe�� i n  �he 1 970s . 

T h e  s i l i c a r r u s � u l e s o �  d i a � om s  r e m a i n  i n � a c t  w i � h i n  � h e  s ed i me n� s , 

Th i ::::. ,.-. ,:::· c o t .. ·ci -�. 1 1 Oi .. .l ::=. ,.-. ,::· c:o ·n ::::. t ... t-· u.c t. i o n o·f pH ..... . : •. 1 iJ_,:_�· :.=.:. " .::•:n d c.�. n b .:::· 

D�.: ::;.p i t  . .::· t. h e 

::::. i ·ne �-:::· 1 :::.so , 
s u l phu r co n � a m i n a � i o n , ac i d i t y has r e m a i ne d r e l a t i v l y  c o n s t a nt 

a g r e e i ng we l l  w i �h � h e  pr e $ e n �  pH o� 6 . 5 .  
Locked i n  �h e s e d i me n � s � p o l l e n g r a i n s � r om � h e  l och c a t chme nt ' s  

vega�a� i on a l s o e ndure r o r  � ho u s a nds o� y e a r s . Or Sy l v 1 a  P e g l ar , a t  t he 

U n i v e r s i � y of B e r g a n , ha s  be e n  ab l e  � o show e v e n t s  o v e r  � he l a s t  t hr e e  

t.hou.::-::. .�·. ·n d !::;! •:::· .��.!'"· ::::. .�•.::::. ·u ... · ,::·•::· po 1 1 e ·n =.. ·::!H"· .;:,_d :..: . . ::i. l 1 1J •;.! :!. .,_,.,::.:· � ... �.�'.':::! t. o i··K�· t"·b:�.:. ·!:!. nd c.::-:· r·· ·==� ·�i. l ::-; • 

T h .::· n  
E· s ·t . . :..b l i ::::. !·"p;:;· d i ·n 
.:;_.., .. . �. i l .:•. b 1 e t. o 

a g a i n  i n  r e c e n �  p a s �  as n e w  s p e c i e s o f  co n i � e r s  w e r e  
p l a n t a t i o n s . A h i g her r e s o l u t i o n m � t ;  o d  o f  da� i ng i s  

r e v e a l � h e  s e d i m e n � i o n r a � e  a n d  cla � e m o r e  r e c e n �  e ve n � s i n  

t. l·"p::;· C()l '"· e ::::. • l .. b: . •  ::;· c1 b1:::1 !...1 " c  " L " i t. i :::. b .:�. :::. E:· d o ·n 1:.. !·"! .;:.: t"· J:::· l .:!!. t. j_ '•/•:::· 1 1::! f·'' .:!l.p i d  (:\,;�· c.::•. '::! c;;�;;.:: " ;?(:. 
ye a r s ha l f - l i f e )  or � h e  n a � u r a l l y o c c u 1 � r i n g rad i o- i so� ope 2 1 0Pb � a n d  has 

(:b:t ... e cl Loch i··� .:::· :=:. :::. cor' •::· :::.; b -�.c�..:. t. o 1 ::�3(1 =- co· .... ,:;:· ;·-· i '!"! '::I .::.. 1 rno::::. 1:.. -��. 1 1 t. he c i· .. ! ·�. 'l"P�-;te�3-

bi·-·ou,gh t. .:;,.bOU. 't. b y  i n dus t r i a l i s a t i o n . T h e  c r o n o l ogy c a n  a l s o b e  ch e c ke d by 
1:. !·1r:::· P I·"· E·:.�. e ·i"IC •::· 

i n  
o f' ::; or!'1,;::· r' .::•.i: .. l· 

.. p:::·r·· 1 '::· ::::. �::. ·n .�-+. t. u.t-· .:�. 1 ;;:: .:s. ���· :::. :i. u. !Yt i :::. o t. o p ,;::· ::; ., ·r h e  :t. S'c::::: p �:· .::,.k 

b o m b  f a l l - o u �  from a � mo s ph e r i c  t e s t i n g i s  f a i t h f u l l �  r e cor d e d  

i n  � h e  s e d i me n t 9 . 0 cm d ow n :- a nd �he l o n g  d a r k  accus i ng f i n ge r o� Chernoby l 
pci'i·:-Ytt:r�. o u. t. f' t"·()ffi t. he ::.: .. O c rn  fi'i.:S. t"· i·-=. o n  t. he gt�· .:,_ p h ,. 

The bu l k  o� �he s e d i me n t s  a r e  d e r i v e d  f r om � e r r e s � r i a l  vega t a � i o n , 

r a t h e r  � h a n  pr od uc � i v i � y w i � h i n  � h e  l o c h . O i r f e r i ng � e a � u r e s  i n  �he l och � s  

catchm e n t  h a v e  c o n s i d e r a b l e  i n � l u. e n c e s  o n  t h e  char ac t e r  of � he s e d i mne t s . 

P r e v a i l i n g we a � he r  p a � t e r n s m e a n  � h a t  t he bu l k of � he w a � e r e n t e r s  �he 

l och ·f!·-· oiYt t. !·-��::· 
rn.;.4. t_. e r�· i .�. l , ... d. t. h 

s o:..:. t.h .. - � ... � �::· :::: '1:. . .:::· nd . i·�i· .. 1 i ch .:�. 1 :::; o l::.il'-· i ·rP�� ::; ·t. !·  .. , �..::· m.=:t . .  j or .. · :i. t, •::t o·f ot-··��.��. n i c  

i t � p a r � i cu l a r l y pe a � a n d  l e a v e s . A s e d i me n � map p r e p a r e d  
f· r-· om t.he Pt .. · •:) j e c t. :r ::::. :::;. l·"p:q·-· t. ·-- co!·"· �:

::· Pt"· o ����·-·.;:,_mm,::· c l �o:::· .::•J"· 1 1:::f :::�. hoi .• J ::�� t_. i· .. , .::.. t. e .::,.cl· .. , i ·f', l •::· i: .. 

co n t r i bu � e s  d i f � e r e n �  c h a r a c � e r i s t i cs t o  t he s e que nce or s e d i m e n t  

!:.)U. i l. d  .. - u.r.::· .. I 1:.. h .:.. ::::. l:::; �:::· ·=· n •:::o ·c1 f i r·rn.::: d  t.h .::•. t. t. h.:::· r·· i :::. •:::· or·, t.i·"p2 1 och !:) .;::· d OPF'OS i 1� . .:2 

F oye r s  i s  compo s e d  o �  coar s e  m i ca s a n d  brough� down by the r i v e r � a nd 

wh i l e t h e  s ame i s  t r ue o f �  I n ve r mor i s � o n t h e r e  i s  a g r e a t e r  p e r ce n�age o� 
ve9� a b l e  cl e t r i us t he r e .. C l a y s  ar e e xp o s e d  a �  s ha l l ow s e d i me n t  dep�h a � � h e  

1 och :, s ·no l·-· t... h e t . .  ·n •::· nd t_. o .... �.::.. r··.:::l::s !J(H-· e s " 0'·/.::· ;··· .:�. 1 1  :.�:. e d  i :ne n t.s .:;..r'E: ·f ocu.:::-:. E· d  i:, os ... L�. I"' d:::; 

the de e p e r  w a t e r � whe r e  � h e  co n t e mpoary r a � e  of s e d i me n t a t i o n e x e e ds 1 . 0cm 

p er-· ':::IE' ·:�r· :i. n t. h,:.:· !··kn·· t. h E: .:�.::: . :i. P "  The m o ::::. t. i ·,yt. f::- ;-�· E· ::::. ·t. i ·n·;_=I d i ::;:,c •Y·/ �:· !·-· !:::1 .:;,_bol}. 'J:.. i :  .. t· . .  p:;:· 

Loch Ne s s  s e d i m e n � s i s  t h a �  t he �  a r e  l am i n a � e d . The 200m p l u s de p � hs 

p!·"·O'•l i de .:;;. n e ::<�.:· p t. i o n.�. 1 :::. ·t . .  �.b 1 e  I'" E:·:::; t. i ·n·�::� r:• 1 .:�. c� e f' o t  .. · ::; :i l ·t.:::j · .;:;x,.:::i c l .�1. 1;:!:=· :· t,.,h i ch i n  

s h a l l owe r w a � e r s  wou l d be d i s t ur b e d  a n d r e s u. � ; · 2 � d e d . �hus � char a c � e r i s � i c 

1 i ·:�l·"!'t. ,.J d.:�. r··!··:. , cou. p  1 e t  .. ::;:. :• .::u·-· ,;;:· p !·" E· s E· t""•/ e d " T h,;::· n .: •. i: .. ur ,:::· o -f  r .. \· .. � �=�· ::::. •:::· ,J :i. !'1'!,;::- n t.:=:. S l.l.9�;:1·::· :::. t.�:; 

� he pos s i b i l i � y t h a �  � h e  l a m i n a e  a r e  p r e c i p i t a � i o n c o n � r o l l e d  a n n u a l 

�e a � ur e s . A Ph . O . � h e s i s � u nd e d  by � h e  U n :i. v e r s i � y o� Wo l v e r h a m p � o n  i s  now 
d e v o � e d  �o d e t e r m i n i ng �he n a � ur e  and compos i � i o n or the l am i n a t i o n s . T o 
t.h t :::� .:::· ·nd ·t. h .:::· P r·· o j •:::· ·::-� 1:.. {-·,.::-. ::�. ::;)•::· ·t. u.p F'r' o j  ·=�· e t. Hour .. · --(; 1 .�:.. :.::-�:; :• 1�.0 r·· .:::· rf!-�. i ·n on ·t.l· .. � �-=�· 1 oc:\·"1 

bE· d f' O t"· ·�. 1::..-l •::· .:•.t'' " 

·t_.o �:::: mph.::,.s i :::: . .:::· 

•=!u..:.. l i t..- '::1 of t. h •::· 

I t  conce n � r a t e s  �h e s e d i m e n �  i n � o a nar r ow �ube � i n  o r d e r  

.;:,_ ·n':::l d :i. ·f ·f e r' e nc �-:::- :::. i ·n t. hf::· ::: . .:::· c.i :i. rt'p::· ·n i:. ::;:. mon·l: .. !· .. , ]. 1:::1 ci·v:•.t'' -�.c t. e r' " T i·-,.:;� 

l .:•. IYt i n.::,:t. i on::::. e :::. t . . ::d::. l i. h E· :::. L o c� h  H e ::;. :=;. .;:.,:::;. .�. r.::T·E· ffl i .:::·r' ::;. i t_. ,::· ·f ot-· t. h.:::· 

s � ud y  o� c l i ma t e cha nge i n  G r e a �  Br i � i a n . O nc e  the bas i c  l a nguage o� �he 

l a � � Q� � i o n s  i s  u nd e r s � ood � e a ch d i v i de d cor e w i l l r e ve a l a c a t a l ogue o� 
:i. nf· ot .. · m .�. t.. :i. on .::•.bou. t. t.t .. p::· 1-"! i ::::. t...or·· t::� o·f Loch t-�e :::. :::; . .. Th.;:.. 1�. 1-"t i ::::. t. ot-· '::.-1 b.:::· ·:::t i n:::.: .. '.·.t i t. l·"t 

g l ac i a l  c l a ys de p o s i � e d  by r e � r e a t i n g i ce some 1 2 , 000 ye a r s  ago . The 

progr amme ( Ros e � t a ) i s  s t e ad i l y be i ng dr i ve n  �awar ds 

�hose c l � �s . T h i s  w i l l  r e c o v e r  po l l e n  a n d  m i ne r a l re cords o� s uch eve n�s 

.:;;.:::.. t.l· .. le ·:�=i·:::· n .:::- t-· .:•. 1 r·· e ·- .: •. d ..... . :.�. ·n e e  o·f t.h.:::· i c•:::· ( o·f i� . .:::· n  r· ,:.: .. f' .:::· r·· .::· cl  ·t.o .�. ==�� t .. !·","? L o c h  L.::)rnor·td 

s t a d i a l ) �o po s t - g l a c i a l  b ur s �  of p0 od u � i v i � y w i �h i n  � h e l o ch and i � s 

c.::,: t. chrfl .::.:· ·n ·t. :- -�·:nd t. o m.�·:n :• :::> .=:t.r·· t"· i '•/ ·�. 1 i n t. !·-� ���- Or·· .:
-
�· ·='· t. G l �:::· ·n " I t_. rn-�.�::1 -�. 1 �:; o  b,;2 

p o s s i b l e � by l o ok i ng � o r  m a r 1n e s p e c i e s o� d i at om s :- �o r e s o l ve � h e  

q u e s � i o n of wh e �h e r  or n o t  �he s e a  e n � e r ed Loch Ne s s " 

I n  t 99!21 o n E· f ·::· .:•. t_. 1_1r· e o ·f p .H-· t. i c:u. l .::.. !·-· i r'l 1:. '=· r·· ·::· ::::. t. ·t h .:�. t_. s,..� .:.�. -.::�. cl i ::;. co··/ E· r-· e d ,,.,1 .;:;, ::::. ·�·-

d i s t urbance i n  �he r a t e  o� s e d i me n � a � i o n � r e p r e s e n � e d  b y  d i s � i n c � i ve l i ght 
grey c l a y l a yer " I n i � i a l l y ob served a� 30- 50cm s e d i me n � d e p � h  � h r oughout 

the d a r k  b r o w n  o r g a n i c  d e pos i � s of �he North Bas i n � Th i s  � e a t u.r e was 



'-'·' i d s;· :::. p r··s;·.:..d 

t-h E· t. h :i. cl .. :. 

fl'l.�. t_. er i .�.;. 1 

t. ht"· O u. •:;:I OU. t. t. h e  

c 1 -��- ':::1 . 1 -�'· '=�E:·r·· :, 

a. n d  1 -:t. '::::'::· l·-· ::::. o f· 

.. , . . 

� he S ou � h Bas 1 n , i ns � ead c� 
�--· (;· p!··· ,:::· ::::. ,:::- ·n t. ;;�· d t)':::l rnu.ch co.::q··· ::::. e t-· 

t- h E· J. .:1. t. t.E· r·· 

1 -!:i. '::fE· t·· · 1.•.1-::,.:::;. 

t. r·· .:,_c:l<.e d  t. o 

p .�. l·"· t. 

t. I"' .::!. c �==· d 
t. he 

of t h e  1 9 t h  c e n t u r y " 

a l o n g  a nd a c r o s s  � h e  

m o u.' t. l···i o·f !..!i··· quh.�'. t�· t. E:.::.. i=� , 

·r t···� , -- ,:)u. ·:�lh c• u. t. t. h e  :::;. u:rf, m e r·· of 1 992 t. he 

1 ocl·-· : •  -�-�. -ncl =' i ·o ·t.:· .. � �=· i··kH·-· ·U·-, E:.::,_:::- 1. r'l  :• ,,J.�.:::; 

A � r a n s s e c �  of � h r e e  cor e s  s howed 

t ... h E. . C 1 .�. 1::1 

50cm o f co a r s e s a nd , b e f o r e  r e s u m p � i o n o f  t h e  n o r m a l p a � � e r n o f  

de pos i � i on a  Th� s a nd l a y e r  t aoe r ed a w a y  w i � h d i s �ance f rom �he Bay , a�j 
�he c l a y � h i n n e d  t o  � h e  n o r t h  a n d s ou. � h . I �  i s  t h o u g h t  t h a t  � h e  g r e a �  

� l ood o f  1 868 i s  t h e  m o s �  l i k e l y  c au s e 0f t h i s  h u g e  o u. t w a s h i ng o f  

m a � e r i a l a A c l o s e r  s t u d y  o f  2 7  s h o r � c o r e s showed �he d i s t u r b a nce � o  b e  

mof·"· (.;- corftF· l ;;::· ::-:: 1 :  .. !·-, .::,. -n �,..� .�:.. :::;. f' :i. r·· ::::. t. ob::=.:- ET· '  .. I I;::· d ., I ·n t. t--.�.::· d .:::· �:· F•,:::· ;·-· p .::u·-· 1:, ::::. o ·f  ·�, hE:· !··�or·· t. l·"t 

B a s i n  � h e  g r � s  c l �y l a y e r  o v e r l i e s  a f i n i n g u p w a r d s  s e c � 1 o n  o� d � r k  b r o w n  

: :=.  i 1 t.:;::. .. I t. i :.==· ::::. •..l. g ·;:;,;;:·::::. t. �:::· •:::l -�'. i:.. l.J. f"·b i .  d :i. t-1::.� c u.r·;·-· e ·n t. :' t.t·�· i ·:;:�·::; ,::· !·"· ,:::· d  b!�-:1 t .. l· . .  ,;;::· f l o cnJ , 

p l u n g e d  d o w n  � h� s l o p e s  of U r q u h a r �  B a y  t o w a r d s  � h e  d e e p  N o r � h  ba s i n  

cu. -vt. i n ·::1 t. l·-p;:· :::.m.:.:.. l l  ·::.:1•..1. 1 1 ':::1 ·='. '�'�· t- h�=� b.:;,_ :;:. ,::· o ·f ·1:..!-.. ie ,_._� .:�. 1 1  :.:�:cnarn d o:,.rn .. (n t.t-� �::· ·n.:�x·· r··o,  ... ,�:·t"· 

Sou t h  B a s i n  i �  w i s d i s c o v e r e d  � h a �  t h e  c o a r s e r p a r � i c l e s a n d v e g e � a � i o n 

:_..1 1;::· !·-· e o n  1 1:::! F•.;:;x·· t. o ·f .:;1. t. h :i. c k. �.=· r·· ::::. e •::-l u. �::· nc(? cd=-· · rn.::�. -�:..>::·r' i .�:d. , ;;:�· .:;;. ci·"t >:::: .::q::•p,:::· ;::1 bt:::l ·='· IYtu. cl·! 

� h i n n e r , b u t  c l e a r , l i gh �  c l a y l a ye r . H e r e � � i � i l ar powe r f u l e r o s i ve 

O t"· i 9 i '!"! -�. t. E·cl 't"i O t... 

1 ocl-� b�:::· d  f· r··oiYt 

f i r s t � t h e n  t h e  

t. h .:::· e ::-::'f: .. ,.-. . !:l. ()!· . .  · c:l i n .;:;. t . .  · 1:::1 co ·n>::1 i t ... i () '(t:::Z. of· t.l· ... �.::· ·::J!·-· ;;::· .�4. t. ·f 1 o o cl o·f :l. ::=.::E:.:::: , 
o n l y  f r om t he r i ve r s  b u �  � l s o e x t e n d e d  r i gh t  a c r o s s  t h e  

t. h��� ! . .  kH . .  · ::::. ,:::· :.==- 1·-,c�":.: '3cr·· ·::· (�· .. T l· .. ,�:::· p.:l. l'"· i: .. i c 1 �:::· :::. o r· :;:; .:,. -n d : .. .��� t .. · ;:;· ;:::h::· p o::::. i i: .. ;;::· d  

::;. i l t... =· , t_. l,.,l i 9 :::. 

b-3. :::. i n  f· l ocw· :::: . ..  

T h e  n o t·· t. h e l·"· l r:::l 

� e phr as ( m i cr o s cop i c  

I ce l a nd i c vo l c a n i c  

du.r·· i ·n·;:.;I 1: .. h;;::· E:1·" O 'i't Z f!::· 

'··.1 i n t_. E· f·"· :• • 

E· t .. · u. p t. i o n :::. u 

� n d  vege � a b l e  ma t t e r , � nd f i na l l y , pe rhaps 

·f i n ;;::· c l .:�.':::l r--:· ::,. t .. · t- 1 c 1 e :::�. :��- e t. t... l  •::.:- d ·t o  b 1 -��. ni-s:. e t. t�h,::: 

l oc h  m a k e s  i �  poss i b l e  t o  r e l a � e  

•:::· ·ne l (::·· :::; ,:;:·(:1 1,.1 i 1: .. h :i. ·n i�. h,::· :::;E:· d i rne n t. :::; , .. t.o 
T h j!.�· f· i r·· :.:::. t. 

c:o i ·ne :l d��· n t. -�. 1 
de p o p u l a � i o n of t h e  H i g l a nds , 

1,..1 i t. h o n,:::· r·-· ,:::· :.�:.:J. l t.a. n ·t.  :• vo 1 c .:�. ·n l. c 

I n  

pr·· i :::. t. i ·rp:;:· 

c o n c l u s i o n , � L och N e s s  shou l d  n o t.,  b .::�· ' :::. e e n a s  s G m e  u n � ou.ched a nd 

i s  & n  ope n- e nd e d  � i me 

E' '•/E· y·, t. :::. :• i ·ne l 1..: .. d j_ ng t. h �-::· 

c u. l · .. - d E  . ... · :::: . . :•.c .. I ·t. i :::. '•h:: T· I:::l f· .:u· .. · ·f !'"· o l't'l t.l·v:�. t. ; i t. 

t_:o '•/"::· r·· �t  br�o.).d p a c k e d  w i t h � he f oo � n o � e s  

com i ·n9 of· rn .:�. ·n t. o t:l· .. ,,::;- Or·- ��· .;:,_ 1:.. 13 l ���· ·n .;:1. ·nd h :i. ::::. .3.c t. i .._ .. i t. ,�::- :::�. 1--, ,�;· r·· �.::· -��. n d  ·f u_ ,  .... ·t. h e t  . .  · -��-·f :i. ��· 1 d .. 

S e d i m e n � a r y  r e c o r d s  h a v e  pr o ve d t o  be a r e mo r s l e s s  t r e a �_ i s e i n  c a u s e  a nd 

�o:::· ·f ·f ·::· e t. :• ·='· ·nd g i ve dr a m a t i c  con� i r m a � i on o� man , s  p o w e r  � o  ch&nge h i s 

e n ··/ i t"· o n rn e n t . ..  :• T h�.::· r�- 1!=�· :i. :::. :::.:. t. i 1 1 .:if • .  m.:,_:::. ::::. of· i ·n ·f or··r!t -�-i. t. :t o n  ,_._� h i eh I h.:;_ ..,..��· ·n o t. 1:::! �-:::· t. 

e xt r a c t e d  f r om , b u �  � h i s Ness l e � �er i s  f i l l i ng �  
I t  w a s  a n n o u n c e d  e ar l y  i n  J u n e  � h i s  y e � r  the P r o j e c �  h a d  s uccess�u l l y 

recovered a 6m cor e f r om the ir f i xed s ta � i o n i n  m i d- l och a l i t � l e  s outh of 
� he C l � n s rn a n u The bo � t om 1 � 5 m  o f  t h i s  cor e � e e m e d  � o  b e  � l a c i a l  c l ay ,  s o  

pe r�ap s t h e y  h ave r � � � h e d  the ' bo t tom ' .  However whe n I s p o k e  to Adr i a n h e  

s a i d  t h a t  a �  � h e  ve r y  b o � � om o� t h e  c l a y t h e r e  appe a r e d  t o  be t r ac e s  of 
gr i t , wh i ch cou l d  i nd i c a � e  a l a y e r  o� g l a c i a l  c l ay o0e r l y i n g �he l ow e s �  

l a y e r s  o f  s e d i me n t u T h a t  cou l d  be �he r e s u l t  o �  � h e  r e - � dvance o� � h e  1 ce 
du t�· :i. n •;:� .:;,_ P •::· r·· i o c!  o·f t. �:· n ,.-.,::: . .  f e !·�· e d  t.o .;:,_::::. t.!· .. i�=::· Lo ci· .. � L o m o ·nc! :.:::. t . . :.�.d :i . . ::�. 1 .. T h -=.::·t··;:::· i :::; .!:f. 1 :.::. (;:. 

the � h e o r �  p u. � � o r w a r d  i n  1 97 9  tha� � h e ! � e  w e r e  i ce - d a m m e d  l ak e s  � ar up 

1:)""2 Gi···e .:!J. t. (i l ,::. ·r, :• ,,.,L;j. t. E -r·· ·f r··om 1: .. 1· .. ,�:·:::;,:::- b.::.:· i n •;:;. t--· ;;::· 1. �::· .:�. :;::.;:.::· d .::�:n,:J. -c· ,:)t .. · ;:::�::·(i . ·rtot-· 1: .. \· .
. ,• .. J -�.r·· d:::; 

t. h r·· o u. ·;1 h L.. o c h t··k�· :E:· :::. i. n .:•. c ·='· t . .  �. c 1 1=1::::. m :i. 1::: F·E· t"· i ocl o·f o ·n 1 1::.-t ·�· ::;:: !· .. ,our :::. .. . T h�:· ':::1 :• t. !· .. ,e 

1 -�-�.k e :::�. , cou. l d  .;:,_ l ::::. o  l·"i ·�'-'·/�� be e n  ·U·"t,::· c .::,. u. :::; �:· o f  i :  .. l ·  .. p:::· r·· .�•. :t :��- �=· d l:);;::· .:•. c l·"p;::· :::. f' ()U. nd i ·n :::. or!'11:::· 

-�rE· .:,_:;;. o ·f t.\-.. "::· (3r·· ,::· .:,. t. G 1 ET! .:!f.-n cl ·='·':::l.j o i n  i n s�1 g l  �:· n ::::. . T h E:· c o !·"· E· !-.. , .:;,_ ::;. b E· e n  d i '•/ i dE· (J .:�. -,v::l 
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