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Th i :::. t·�e·::: :::.1 .::·t ter-· i :.�:. ·�·.not.t-·��=·t-· ::;:.P •=:·c i .:!1. 1 .. �·.lh i 1·::;. · .;.:·1··, ho 1 id .::..::··' �:.hi:::. ::.·'e.£�r I me·!:. 

uP with Adrian Shine� of the Ldch Ness Pr0�2ct.We discussed their 
forthcoming Plans and Adrian P romised to 1�� me have details of 

these�which he has · now done . He waited till now because he also wanted to 
·include uP to date news about a hYdro9raPhic and seismic surveY theY had 
P 1.�.�-,ned ·� oJ·-· t.he be9 i t"ll"'t iYi9 o·f [h?c�?rl'tb•�t... ··· 91.. t=t;;:. I d.;:..-r ... •oted NI:;::; 1 (14 ent. i t"·E• 1 ::.·' 
to the Projected OPeration UrquhartJ I �hou9ht it would be fair to do the 

same ·with the intended Pro9raMme of The Loch Ness Project. I truelY hoPe 
�hat these two ambitious scientific Pro90ammes will not become rivals. 

·r1o!·-·P hornr:::·t.t-·::-·' 

Loch Ness is a 9laciated tectonic faultline. Thus it has a steeP 

walled trench liKe P rof il� of remarKable uniformitY and dePth. The 

�urrentlY accePted dePth contours result from Sir John MurraY�s 
BathYmetric SurveY of .. the Scottish Lochs which r ecorded a maximum dePth of 
754�t. (230m) bY a Kelvin wire soundin9 machine .. This has onlY been 

·disPuted bY a water 9ua9e reading of 820ft. ( 250m) noted durin9 the trials 
of � mini-sub and bY an echo sounder dePth of 975ft�(297m) rePorted 

from its rowin9 boat suPPort. The deePer area was alle9ed to lie a quarter 
of a mi.le south of Castle Urquhirt� 

In 1979 the Loch Ness ProJect· resolved.this matter usin9 ProPerlY 
calibrated hYdro9raPhic equiPment <Kelvin Hu9es MaS.48 echosounder ) in a 

thro�9h search of the reP orted arPac .The BathYmetric.SurveY results were 
vihdicated and no trace of deeP er wat�r was found� Ten Years of subsequent 
i n�i d enta l sonar worK have al 8� failed to encounter such dePths. 

Neverthe less� a few details of hYdro9raPhic interest remain , such as 
·a · small trench in the northern basin and .some of the steeP wall 
tot=· 69t·-·.�.·F; h::.·'. The:: . .. ? t . .  �.sl·<�· .:. ... t·-·E· P .:..t-· t. i •=•.A l.::t.t·-·1 ::.·' ;;:.u i ted t.o t.h·� ,.-.,;?cent. U··' · de• ... 'e 1 oP ed 

'swathe� sounders which bY Projecting a fan of narrow individual beams � 

9reatlY reduce t:1e time taKen for surveYsJ while imProving their accuracY. 
in .1987 a surveY of Urquhart BaY �as made in co!laborati�t' with Simrad 

�si�9 their E.M. ��� swathe sYstem � 

A comP lete surveY of the deeP basins to resolve rernainin9 hYdro9raPhic 

controversies is P lanned for the near future usin9 the 8entech �roPas/ 

3-0 ToPo9raPhY and· Seismic Prbfilin9 Sonar .. This efuPloYs a Parametr ic 

:;?,.OI_�t-;Ct? L:J i t.r·,· 45 b .. ?.:..m::. in .:.�. ::::o d �? 9 i·"· ee +� -�.n a The !.·JOt-·�< ;;:.h .. :;&.ll be c.;&.I·-T· i ed Ol_.jt. b�··' 

the surveYors f ro� Marconi U"O.I. · us in9 the Star TracK Differential G.P.S� 
sYstem 9ivin9 an accur�=Y within 5M. 

·A 3-0 hYdr09raPhic chart shall be Produced from this surveY� the first 

�- :i. nee t.he E:.:.. tt-·,::···,:nE• tr-· i c: :::; •... lt ... '····e::··' .· b• .. -1t . .  t.he l'ft-:1. in P ut-·P .:,::::.e 1 i e:::. in t.he s.::···:.==.t.em ,· ;:::. 
abilitY to -���e a � imultaneous seismic Profile of the sedi ment arY 

structures beneath the loch bed which is to be studied in i ts own ri9ht 
and in order to det�rm i ne locations for a multi-disciPlinarY cor in9 
P �-· o g r·· -3. f!'t m� .. :;. ... 

Sub-Bottom and Seismi c WorK 
The , sediment are subj ect to wide ran9in9 studies concerning the 

histor� of the loch. Information is required b6th ·on the Processes of 
sediment�tion itse l f and in order to select locations for the ·Loch Ness 
Project�s Lons-Core Pro9ramme which is desi9ned to Penetrate sediments 

bacK to the last ice a9e and P erhaP � beYond. The first shallow se i smi c 

::::.tw·r ... •e::.·· ::.h.='.11. be c.-:..1·-·r"i·�d c�ut. b::··' t.tv:s ToP.;..::::. SL·J·�.t:.he :::.::-·'s.t .:: .. rlt. ThE' d .�.t .;. .. i::::. i::.o b•? 

analYsed bY Or Julia� Oowdeswe ll of The Scott Polar Research Institute to 

shed l i9ht .. uPon the Process of de9laciation. 

Tl-11:? ::::.• .. 4'·..'•::<:·' t.J i 1 1  .::t. l ::::.o P r-·or.,.� id�::· .:;.. 9u i d•::• ;: ctf·-· .:;.. coritP 1�-?t.E• St-lt"·r ... re::-·' o·l= t.h•:? 
comPositi�n of the loch bed to be mounted over ·the next two Years in 
=oll aboration with Or Andr ew D�9mo0e and Jane 8oY9le of the DePt. of 

Geo9raPhY� Univers i tY of Edinbur9h" P artic le size analYsi s will r�veal 



P o:=· t 9l.::•.c i .��.1 d�:�r-o o:::. it. i o n .::..l P r··oc,::·::::.3J!.:•:::." 

The second surveY wil l be carried out usin9 � �sParKer/ sYstem bY Or. 

R.J. Whittin9ton of the I nstitute of Earth Studies J UuC.Wq AberYstwYth. 

l o . .:.:..l 

G 1 r::�r-, F .:•.u1 t ... 

the bedrocK surface and investigate the waY 

h.��.:� :i. r·d:: ls.A.:.=onc:.::�·d ��.;�l.:�.c: :i. .;j.l .;;:q·-·o�=· i or·, .;:..1 on��, thE· 1 i n•::� 

i n J..J h i c:h the 

o·t= th�-:::· Ot-·.;=.:·.::..1:. 

�- To e stabl i sh a se1sm1c strati9raPhY 

QuaternarY sediments and P lot the individual 

for the comPlete thicKness of 

se1sm1c facies relatin9 them 

to sPecific 9lacia/inter9lacial envi�onMents" 

imPortance of side wall mass transf er of 

sedim�nt into the cent ra l basins of the loch. 

Sediments and Coring 
The s edime�ts of anY laKe accumulate w i de ran9 i n9 

of events both within and around it and indeed beYond 

A multi-disciPlina�Y Pro9r�mme 

loch Ness Project 
information over a ran9e of 
�echniques as Possible. 

is under waY usin9 material suPPlied bY a 
corin9 equiPment. The aim is to aquire 

time scales and bY �s manY ana lYtic�l 

The PYsical Processes of dePosition are bein9 i nvesti9�ted t�rou9h a 

comPlete surveY of the dePosits in collab0ration with Or Andrew Du9m ore of 
the OePt of Geo9raPhY} Edinbur9h UniversitY .. Sedimentation rates and 

P�rticle size �nalYsis will taKe Place tosether with an investi9ation of 

volcaric tr aces (tePhras). The formation of f locKs in the sediment is to 

be investigated bY Or Norman Oavis of the Scott Polar Res ear ch Institute. 

A studY of the or9anic chemistrY of sediment can Provide i nsi9hts i nto 

t h r::• n.: •. t.ut·-·r::• of P .: ... :;::.t. �?; ... ,,._.� i t·-·c:tt· .. �m�:::·nt�:. t.t-·,1·-·c·u�::�h -t::.h•? i d •::·!· .. tt. if i c.::-t.-1:. ion of ::;.our··ce 

o1··· :;:t .�.n i �. rn:::.. L. :i. P id l.Jot···v i ::::. b�:::· in��� c�crnd1 . ..1Ct�:·d b ::.·· Dt··. t•i .::•.t··· t. :i. n ..J on•::•:::. .. t·� ·::·L·.fC.:j.:.==· 1:.1 e 

Rese�rch GrouP in Fossil Fuels & Environmental GeochemistrY. 

L.J3. thi n -�. 

in sediments is 

These redox zones 

APlin} also of Newcastlen 

1.) i t . . :�. l t () 
.:r.r·-· ;;;:• b •::• i !"''! S 

the recYcl i ng of nutrients 

:i. r 1 !.} r;:;• �-::· t. :i. �:��L:;.. t C :::l i=) ::.·' [) i·-· fl n cJ::.·' C .. 

W i th re9ard to historical information on the most recen� of t i me 

scales; Loch Ness offers a usef ul site for the studY of bio9eochemical 

beha�'io�r in artif:i.cal comPounds. These co n sis t of comPounds such as PCB�s 

and PAH�s havin9 carc�no9enic ProPerti2s and nuc l ear fision Prod ucts 

resulting from bomb fal�out �nd Power st�titon acc i dentsu The excePtional 

dePth of the loch results in a lon9 hYdraulic residence time! causin9 a 

3reater th�n normal tendancY for Pollutants to be traPPed i n  sediments . 

Lar9e quantities of material are required f or th i s worK which is bein9 

carried out bY Or Hamiltot1-TaYlor of the Environmental Science Division �t 

Lancaster UniversitYv A 
been develoPed to suPPlY 

sPecial wide bore (110mm) �orer has therefore 

the material . WorK on the mud/w�ter interface has 
�lso been ProPosed bY Or Bill Oavison. 

I 1· .. 1 ot .. ·ch ::·t-· t.o tr.�·.c;::• ch.:�.n9•:::·:.==· :::. i , ... iCJ::• thE· I , ... ,.;::let::; i:r :i . . ::•. 1 1?•::�'·..'0 lut. ion cot-·.::�:::. of 

over 1m are required �nd these have been distributed to a number of 
worKers. The aim is to discover whether the laKe is bein9 Polluted bY 

sewa9� or f ert i l iser inPutsJ soil eros i o n from forestrY Plou9hin9 or bY 

acid ra1n.. In the latt e r case! Loch Ness is of Particular interest since 
th� Great Glen aPPears to marK a boundarY in a verY strong air Pollution 

s_�l-·.::r. d i •::·r·,t. l•:::·.��.d i r·t:::J to t.h1:::• .:�.c :i. cl :i. f :i c.��.t ion of l.:•.i<•::.�::::. t.o t.hJ:? :::.oui:.h !.·.!!· .. , :i le tho:::; .• :;. to 

the north are relativleY unaffected� Publications on this asPect and uPon 

the matter of r�cent enrichment are exPected soonu This worK is bein9 
carried out under Prof. RicK Ba tt arbee at the Palaeoecolo9Y Research Unit 

c:f Ut· .. , i l . .J ,::· r·· ::: . . it.::.·' Co 11 E·:;tr:::· L..:::.;···p:::lon .:�. n d :i. ne: 1 uci��·::::. 1 E• .::,.d ;;:: 1 �) d.:: •. t. :i. n��J .;:;.nd .�•.n.:�.l ::···::::.�::.�:.:::. of 

c.�t.!···· b on.:�.ce()l_.l�. t:• .:...r·· t. i c 1 �::-:::. r···�:·:::.t_� l t j. ;· .. ,��=� f r·-·c.m i:.h�::� bur··r·, i r·,g o·f f o:::.:::. i l f '-·1•:? 1 :::; . .. 

Diatoms are the main indic ato r s of acidification or enrichment while 

other asPects in the Pro9ramme are=­

Pore water nutrient chemistrY} 
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P a l e o m a 9 n e t i s m a aaan a d  t r a c e  m e t a l 9eochem i s t r Y n ( Or John S m i t h a n d  

F'l:: ·t. ���·-· . . J•::·nl< i n :::: . .  :,. t. l •.lo 1 1  • ..!-.:.::'l···· h .�-�. n·, p  t o n  F'!:;:t l :!··' t E· c: h n  i ·c ) u 
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T h •::· . P t .. · o .j �::- c 1:. :i ::::. c i.A r· ,.·· . .:,::. n t l ::.·' · .. ::,. ::< t.i··· .::• . .::: t. :i. n ��:1 1:::· ''�'' c: o ;···· ·:::· �=· f o r·· cl i :::�. t. r··· i b u t. i o n  t o  l'ft .::•. n ::.·· 
o f  .t he ab6ve w o r K e r s . The ob J e c t i v e h e r e . i s  t o  f o l l o w t h e  l on 9 e r  t e r m  

r a l eo l i mno l o9 i c a l  h i storY o f  the l aKe and i t� c a t ch m e n t  s u c h  a s  

d e s l a c i a t i o n �  c l i ma te �  h Y d r o l o gy a n d  ve9� t at i on "  Loch N e s s  i s · i de a l l Y  

3 i t ed t o  have r e c 0 r cied m�r i ne c l i m a t i c  f �c t o r s  wh i ch h a v e  . i nf l uenced 
EuroP e and c a n  thus m a K e  an i �P ort ant contr i b� t i on t o  t h� P � l e o c l i m a t i c  

c a l i brat i on current l Y  be i n9 o b t a i n e d  f r o m  other l a Kes i n  t h e  E u r o P e a n  

T r an 3 e c t " Th i �  P r· o 9 r a m m e  r e s u l t s P a r t i c u l a r l Y  f r om o ur c o l l ab o r a t i o n w i th 

t)r·· C:iu\·' L.. i :::. ·b::q ··· o f  t. I-P:::· 0 �·.:::. 1 o �::1 :L c: .:;t. l I ,  . .. , :::;. :i. t u ·!.:. �=, .. E T H  .. Z l_H-· :i. c: h " . t]·l::. h �:::· r' .:. .. n .:1. l. ::.·' :::. •?.:::. 

( aP �rt f r om t h o s e  a l r e adY de s c r i b ed ) i nc l ude o s t r a c b d s  ( Hu9h Gr i f � i ths , 
U n i v e r s i t Y of  Wa l es )  C a r d i f f ) )  ch i rc n � m i ds y  c l a d o c e r a  r e m a i n s ( Or 
C a ther i n0 Ou i 9a h J I ns t i t u t e  of E a r t h  S t u d i e s ,  U n i v e r � i t Y C o l l e 9 e  of 

L·.l .::·. 1 C4 :::. > .. .��. n cl o t r·, ,::· 1··· P .::.. 1 ::··· n 1:) f .:;t. c i •::· �::. .. ( [I;··· I<.��. t E· t·i P .::1. ,.-. ,.-. .• !.·� o J. �,..r �.:·r· t·-, .::.. m P t. o n  

L a s t l Y )  a s P e c i � l  Loch Ness P r o J e c t  o b j e c t i v e i s  bas�d on a s u 9 9 e s t i o n 

! na de a f t e r  the P a l e o l i mn o l o9Y c o n f e r e n c e  h e l d  i n  O c t o b e r  1 9S �  t�at it m a Y  

�ot b �  i n c o n c e i v a b l e  that t he i nt e r 9 l ac i a l  � ed i ments maY b e  
T h �:.· :::. E· il't .:�. ::.·' 1 i ·�-� b ·:�q·-"::- .:d:. h +.:. h �::o :;:_:t 1 .::•. c i .��. l c J. .:: ... ::··· :::�. .::-�. n d m .;:;. ::.·· t"· ·=· ::::. u 1 t f r·· ,:) 1n J. .�. 1-< .:;: .. �. 

p l""· �::.· �. �� n -1:. n 

b�?. l"'tE· ·�'· t:.h 

t h E• 1 C E:• P � .. · ,:::. '  . .J•:?ni:. i n9 :::;. C OI..W i n :�l u t� Ci•::o::::. :i. �=-�n h .�•. :::. nOL•J b •::• •::•n F' r· ·· o d :.�c� t:? d  f 0 1 "· .:,. :::;. ::.·' �::. ·!� . .:,::. rn 

c .: ... P �· t.::. 1 E· . o ·1= P i·" ('.:. � .... i cJ i n �:� ::: �:::t r11 c o t-· t?. ::::. .:.-�.nd :::.ub .j e c t. t.c) t. r·p ;:• :.:::. •:? i .::.m i c  ::�· '-·lf"· 1 •.• • .:=· ::.·· r·· e :::.:. u 1 t.� . .. 
th0 Pro 3 e c t  sh a l l comme nce t h i s P r o 9 r a m m e  i n  1 992 " 

Loci-·, 
i n b:::· r·· r··· ·�. 1 

t·� ·=· �· :::;. t-• .  ::.. :::;. .:•. c o 1··: �==· :i. d ��· r· .:�. b 1 .:.::· t t·· .:�. d i -!:;. i or, of P h >·' �::. i c .:;;. 1 :::. t.u d i E· :�� " T h . .:.:� f :i t"· �=· t, 
se i c h e s  . to  b e  d e 3 c r i b e d  w e r e  d i s c o v e r e d  w i th i n  i t  i n  1 904 , t h e  

f i t-· :::. t. 1. ! �:: . .::· c.;:: t:.h •:?. 1 o c l· .. , .::.. ::::. .�:.. m .:H·· i n �-:::4 :=.,_JI· ·· r·· o 9 .::•.1:. •::· .. T h  i ::;. e.• .::..r ··· l  ::,.. :::.:. u c.::.:::· ::::. :::. b::.·' t.h.:.:� 
8 � th�!met r i c  s u r v e Y  w � s t o  be bu i l t  U P Gn bY Or Mort i mer i n  th� 1 950 / s  and 
more r0cent l Y  bY 0� Thor P e of I . O  .. S �  

·ThE•:::: . .:=�· :;:: ·l:. t.!d i ·�:·.:�. h .:iJ. '· ·' E· t.:. •::�o ;�:' l·-, �.:· ::::.P •::•c i .:;.. 1 1 ::.·· i·"· •::'l.•.l .:..t-· d i 1· .. ,:;:1 c\1 .. � .:;.:. t.o t l-!1:::· • .. H .. i :i. q ,  .. .t E· 

._ , ;--, :i. -F O I·"·F! �. t. :: ·' o f: t.l·-, e b .:!f. :::. :i. n ·!::. o 9 �:· tl··p::•t"· !.oJ i t.h i t :.:.:. o r·· i E:-n t .:: ... t i () i'"f l··i " E: " ,.··· �; n L·J � i n  1 i ne 
w i th the P r ev 3 i l i n9 w i n d s � Therma l e f f 0 c t s  s uch as i nt e r n a l s e i c h e s  and 

l.oJ .:= '·..' e �::. .::.. t-·E· t. h ;�·! :.::. .�r. l't'i l='  1 i ·f ]. E·d .��. 1 -td :::. i m P 1 i f  i �:::· d .. · 

Loch t··l·:�·��. :��· P r·· o  .j •::•et. cont.��. :i. b •.A t i o r·, �::. 1·-, .:�. • . . .r •::· s:: �::· n t f····::·c! .:�. t�· o u ;· ... d :···· ·:::· 1.}r? .�. 1 i n9 t h e r··· m .;:,. l 

e < ' ���· n t. :::;. t. h ,.-. o t·l ��, h .;:.-. c i:''-·1 :::. t. i e:::. 1...1 h i c� h .��. 1 1 Cil.o.l ::::. E· ::·:: t. ,:::· !· .. � :::. i 1-.-t •:::• o • .. : ,;::q··· . . ,.r i 1::4 I.•J s. .:=� f t , ... i �:;. ,.-. m o c 1 i !'"IJ!.::O :::;. 

a n d  o t h e r  s t � uc t u r e s n A s P ec i � l  s t udY i s  be i �g made o f  a c o u s t i c  sca t t e r i ng 

I n  t h e  P r o c e s s  .. h u n ;;:Jt·· �.::· d ::::. o f  

a c cumu l a t � d  o � � � r  t h e P � s t  t�n Y e a r �  and th i s · a c t i Y i t Y has c o n t i nued t o  b e  
i mP ort a�t dur i n9 the v o l u n t e e �  P h a s e s  o f  t he P r o j ec t " A co l l abor at i on h a s  

b e e n  e n t e r e d  i n t o  w i t h Or D .  8 o w v e r  o f  U � c .· w u  c � rd i f f w i th a v i ew t o  
P i·-· .:• d u c  i n 9  rn .:.. t !  .. ·, �::·rn .��. t. i c .::•. l mc. ck ::· l ::=.:. ' f  ·:·r·· t h �.::· bt...r :i. 1 d �·- •AP of . ::=. t.r··.� ... t. i f  .::.. t  i t::H"t .!:f .. n d  t h E'� 

beha V i GUr o f  i n t e r � a l W a V e S u 

A P r i me a i m of the Pro j e c t  h a s  bee� � o  d i s c o v e r  the ef f ects of 
F '  f .. , :: ·· .:z. i C .::r. �. L.J .::•. t. •::• l·"· ' ft'i 0 1  • .J �? I'II E' I·"t t.::z. .;:u· .. n:::! -l:.t;::•rnP �:· :··· .:;1,'\::.r�.l t"· l? l . ..i \-' .:·) l  ... i . �:} ·p ;:;• d i ::::. +·. !·"· i b 1.A t i O i·"t .;.. n d  

bE� h : .. • . ..r i .::• u �-· of 4:. t·P:::· I: d. () ft't .::•. :;·:. �==· L•j h :i. c: h i::::. () t·p::;. o f  t. t··p�· .:�. r-· E· .��. :::. t.J 1-P:=- !···· �::· ·i::.t-·� �::· a. :::: o u :::. t. i c 

ci : . .J E· �  .. · •  . .J i .;�t·.l t.•:�· c: h i·- i •:=J. u .:::• ::.::. .::�. r·· �::.:- ::::. o u:::. e f  r_., }. � T h e  d ::.·· n .::•. !Yt i c �. of i n t. e r·· n .:.. l P h ::···:::. i c .::.. I 
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M a r t � n  f or b o t h  sP ec i es �  t h o u 9 h  i n  the c a s e  o f  t h e  Ch�rr t h e  a 9 i n 9 i s  
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I n  L o c h  R a n n o c h � b e n t h i c  a n d  P e l a g i c  dw e l l i n9 Charr h a ve P r o ve n  

9 e � e t i c a l l Y  d i s t i � c: t .  A P a r t i c u l a r  e x a m j n a t i on i s  t h e r e f o r e  m a d e o f  

c a u 9 h t  a t  d i f f � r e n t  s t a t i o n s  a n d  c o n f i r � � d t o  b e  f e e d i n g u P o n  t h e  v a r i o u s  
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