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W here seaducks and other w aterfow l are highi} concen­
trated, even sm all quantities o f  oil can be a m ajor hazard. 
A  pollution incident on the Firth o f  Forth in Februar} 
1978 w as notable in that it affected 241 Great Crested  
Grebes P odiceps cristatus (a high proportion o f  those  
present at the tim e) as well as 700  diving ducks. E vidence is 
provided indicating that the slick passed close to the main  
w ildfow l feed ing area at night, oiling nocturnal-feeding  
Scaup A y th y a  m arila  and Pochard A . ferina  and a raft o f  
roosting grebes, w hile Eider Som ateria m ollissim a  and  
G old en e}e B ucephala  clangula , which had m oved else­
where to roost, largely escaped. The behaviour o f  freshly  
oiled birds is described. H eavily oiled Pochard flew 7 km  
inland to a loch before they were incapacitated. This is the 
sixth oil pollution  incident to affect a large num ber o f  
birds on the Forth since Januar} 1970.

T h e  s o u t h e r n  s h o r e  o f  t he  F i r t h  o f  F o r t h  be tw een  Lei t h  
a n d  C o c k e n z i e  ( s o u th e r n  Sc o t l an d )  is a  we l l - kn ow n  site 
o f  i n t e r na t i o n a l  i m p o r t a n c e  fo r  w in t e r i ng  w i ld fowl  
(T ho rn .  1969;  M i ln e  & C am p b e l l ,  1973; P o u n d e r ,  1976; 
C a m p b e l l ,  in press) .  L a r ge  f l ocks  co n c e n t r a t e  at  Lei t h  
a n d  Sea f i e ld  in t h e  vic ini t y o f  E d i n b u r g h ’s t h r ee  m a i n  
sewer ou t f a l l s  (Fig.  1). A l t h o u g h  peak  n u m b e r s  ha v e

dec rea sed  s ince the late 1960s t he  a r e a  still h o l d s  in 
excess o f  15 000 b irds  i n  m id -win t e r .  S c a u p  A y th y a  
marila, E id e r  S o m a ter ia  m o llissim a , G o ld e n e y e  
B ucephala  clangula  a n d  P o c h a r d  A y th y a  fe r in a  (wh ich 
c o m m u t e  at night  f r o m  D u d d i n g s t o n  Lo ch )  a r e  t h e  mos t  
n u m e r o u s  species.  In  a d d i t i o n  to  smal l  p o p u l a t i o n s  o f  
s co t er s  M elan itta  nigra a n d  M . fu s c a  a n d  Long - t a i l ed  
D uc k  C langula hyem alis, there  a re  a lso  im p o r t a n t  
ga th e r i n gs  o f  Grea t  C re s t e d  G re b es  P odiceps crista tus  
b o th  at  Seaf i eld  a n d  at  C r a m o n d  (Fig.  1). Ove r  700 o f  
t hese  g r ebes  have  been  r e c o r d e d  in t he  F o r t h  in recent  
winters .

O n  t h e  n o r t h  sho re ,  t h e  M e l h i l -L a rg o  B a y  a r ea  (Fig.  1 ) 
is a lso  o f  co n s i de r ab l e  i m p o r t a n c e  fo r  w in t e r i ng  
w i ld fowl  a n d  regul ar l y h o ld s  peak n u m b e r s  in excess o f  
6000 b i rds ;  E ide r ,  S c a u p  a n d  sco te rs  a re  t h e  ma i n  
species.  I n  add i t i o n ,  t h e  Eas t  L o t h i a n  coas t  f r o m  
C o c k e n z i e  t o  N o r th  B e rw ick  (Fig.  1), ho ld s  smal l ,  bu t  
p r o b a b l y  i m p o r t a n t  w in t e r  p o p u l a t i o n s  o f  R e d - th r o a t e d  
D ive rs  G avia stellata  (m a x i m a  o f  ove r  100),  S l av on i an  
G re b es  P od iceps auritus  a n d  R e d - ne c ke d  G re b e s  P. 
grisegena  ( m a x im a  o f  5 0 - 1 0 0  each ) .  O f f s h o r e  wa t e r s  
w i th in  t h e  F o r t h  a r e  a l so  i m p o r t a n t  fe ed ing  a r ea s  in 
w in t e r  f o r  Gu i l l e mo t s  Uria aalge a n d  R azo rb i l l s  A lca
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Fig. 1 M a p  o f  the ou te r  F ir th  o f  F o r th ,  showing the po in t  o f  oil-spi ilage and subsequent sightings o f  oil-slicks.
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TABLE 1
Oil po l lu t ion  inc ident  a ffecting n um bers  o f  b irds  in the F ir th  o f  F o r th  

since J a n u a r y  1970.

Dace

M inim um
num bers
affec ted

Main 
-neo  es 
c..' a b e d Xrea

ty p e
o f  oil Source

Ian.
i* ro

clOOO1 \uk-c, Eider ( Inter 
fo r th

H eavy
fuel

I r.know n 
lo u iu d e  Forth)

Feb.
I T 2

S caup. Eider South- Diesel 1 cik n o «  n

Jan  F ib . 
PT5

275 Scaup. Eider 1 arco  
Bay

Diesel i n k .n o * n

Dev.
IV-5

X50 •VI E ider, m ans « a d e rs  
A ¿nils

S o u th M ed iu m  
heavy fuel

O n sh o re
in s ta lla tio n ?

b n .
IT S (IS  ,p p )

inc. 57 Eider.
-C G oldeneye, V G reat- 
C rested G rebes

Sou th M edium  
heavy  fuel

O n sh o re
in sta lla tio n

Feb.
W 'S

1.1*7
'P P I

G rea! C rested  G rebes. 
Scaup , P o ch ard . 
G u illem ots, R a io ’bilts

M ainly 
S o u th  & 
l a rg o  Bay

M edium  
hcav y fuci

Industrial
premises

1 P a r t  o f  a  m u c h  larger n u m b e r  invo lved  in th is  inc iden t  which  
ex ten d ed  f r o m  Yorkshire  to  A be rdeensh i re .

- S o u t h  im plies  the  shore  be tw een  Lei th  a n d  A b e r l a d y  Bay.

torda, C o r m o r a n t s  P halacrocorax carbo, Shags  P. 
aristo telis  a n d  Re d -b re a s t e d  M e r g a n s e r s  M ergus  
serrator. T h e  d i s t r i bu t i on  o f  these  speci es  is va r i ab l e  bu t  
t hey  a r e  k n o w n  to c o n c e n t r a t e  t o  feed ove r  shoa l s  o f  
S p ra t s  C lupea  spra ttus  d u r i n g  t h e  J a n u a r y - M a r c h  
pe r i od .  A u k s ,  C o r m o r a n t s  a n d  Sh a gs  a l so  b r e ed  on 
i s lands  in the ou t e r  F o r t h  a n d  a re  p r e sen t  t h r o u g h o u t  
t he  year .

W i t h  s t eadi l y  i ncr ea sing s h i p p i ng  ac t i vi t y,  a  c ru d e  oil 
t r a n s - s h ip m e n t  te rmina l ,  a  m a j o r  oil  r e f i nery  a n d  p e t r o ­
ch em ic a l  comp lex ,  th ree  p o w e r  s t a t i o n s  w i th  je t t i es  for  
l oa d i ng  oil ,  as  well as  a n u m b e r  o f  i ndus t r i a l  p remi ses  
o n  its sho re s ,  t he  F o r t h  ha s  m a n y  p o t e n t i a l  sou rc e s  o f  
oil  spills.  O v e r  a n u m b e r  o f  years ,  c o n c e r n  ha s  been  
exp re s sed  ove r  the ex t r em e  vu lner ab i l i t y  o f  t he  large 
c o n c e n t r a t i o n s  o f  s ea duc k  a n d  o t h e r  w a t e r f o w l  in the 
a r ea  to  such  po l l u t i on  (B o ur n e ,  1972).

T h e  r e co rd e d  h i s tory  o f  oil po l l u t i o n  inciden t s  in the 
F i r t h  o f  F o r t h  ex t ends  b a c k  to  1919 ( R S P B ,  1920). S ince  
J a n u a r y  1970 t her e  have  be e n  five oil  spill  i n c iden ts  
o t h e r  t h a n  t he  one  wh ich  is t he  sub j ec t  o f  thi s  pa p e r  
(T ab l e  1).

O n  2 F e b ru a r y  1978,  a sma l l  q u a n t i t y  (c. 250  gal l ons)  
o f  m e d i u m / h e a v y  fuel  oi l  was  spi l l ed wi th in  i ndus t r i a l  
p r emi se s  a t  Lei t h D oc ks  a n d  s o m e  o f  this even tua l l y  
en t e r ed  the sea,  via a  su r f a ce  w a t e r  d r a in ,  a t  t he  n o r t h ­
eas t  co r n e r  o f  the d oc k s  (Fig.  1). Th i s  spi l l age  was*not  
r e p o r t e d  bu t  t h e  next  m o r n i n g ,  d u r i n g  a r o u t i n e  s ea d uc k  
census ,  o ne  o f  us  ( L H C )  b e c a m e  aw ar e  o f  un u su a l  
n u m b e r s  o f  o i l - af f ec ted  b i rds  in an  a r ea  eas t  o f  Lei t h 
t ow ar d s  M u s se lb u r g h .  S im u l t an eo u s l y ,  t he  Roya l  
Soc i e ty  for  t he  P ro t e c t i o n  o f  Bi rds  (R S P B )  b e g a n  to  
receive r ep o r t s  o f  sick b i rd s  f r o m  m e m b e r s  o f  the publ i c .  
D u r in g  t he  fo l l owing  week  m a n y  oi led b i r d s  we re  
r e cove red  a n d  de s t roy ed  by t he  Sco t t i sh  Soc ie ty  for  the 
P r e v e n t i o n  o f  C ru e l t y  o f  A n i m a l s  ( S S P C A ) ,  on  the 
sho re  b e tw een  Lei th a n d  C o ck en z i e .  Oi led  b i rds  were 
a l so  r e p o r t e d  e l s ewhere  in t he  F o r t h ,  pa r t i c u l a r l y  in 
L a r go  Bay (Fig.  1). C lo se  c o o p e r a t i o n  be twee n  the 
R S P B,  N a t u r e  C o n s e r v a n c y  C o u n c i l ,  S S P C A ,  the Eas t  
L o t h i a n  Di s t r ic t  C ou nc i l  r a n ge r  service a n d  t he  Bi rds  o f  
Es tua r i e s  E n q u i r y  co u n t e r s  en su r e d  that  mo s t  o f  the 
coas t l i ne  eas t  o f  the F o r t h  b r i dges  was  co ve r ed  du r i ng  
t he  week t o l l o wing  t he  spi l lage.  A  fu r t he r  c o u n t  o f  de ad
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TABLE 2
Ceiled b irds  r e c o rd e d  in the  F ir th  o f  F o r th .  3 - 1 9  F e b ru a ry  1978.

Total o i le d 1 Dead

B lack - 1 h ro a  t ed  D ¡ ve r  G a  via arctica 1 1
R ed- ih roa ted  Diver C. s te lla ta 20 2

Grea t  C  rested G re b e  P o d ice p s  cris ta tu s 241 200
Red - neck ed G  re be P. grisegena 2

Slavonian  G re b e  ft a u r itu s  
l.ittie G re b e  T a c h yb a p tu s  ru fico llis

3
1 1

G an n e t  S u la  bassana 4 4
C o r m o r a n t  P h a la cro c o ra x  carbo 1 1
Shag ft aristo telis 1 1
M allard  A  n a s p la ty rh y n c h o s 1 1
S c a u p  A y th  va m arila 220 130
T u f te d  D uck  A . fu lig u la 11 2
Po ch a rd  A . fe r in a 244 74
G oldeneye  B ucep h a la  c langula 26 18
Velv et Sco te r  M ela n itta  fu s c a  
C o m m o n  Sco ter  M . nigra

2
23 4

Eider S o m a te ria  m o llis s im a - 179(90 + 49) 7 2 ( 3 2 +  11)
Red-breasted  M e r g an s e r  M erg u s  serra tor 9 4
Duck spp. 12 12
O ysterca tcher  H a e m a to p u s  ostra legus 2 2
Herring  Gull  L a ru s  a rg en ta tu s 46 3
C o m m o n  Guii  L . canus 16 5
Black-headed Guii  L . r id ib u n d u s 130 15
Kit tiwake R issa  tr idactyla 14 8
Razorb i ll  A lc a  to rd a 3 68 68
l.ittie A uk  P la u tu s  alle* 5 5
Guil lem ot  U ria a a lg e i 100 100
P u  f  f  i n Fra te reu  la a rc tica 3 1 1
A uk  s p p 3 4 4

1387 (27 sp.) 740(25 sp.)

1 Total oiled is a synthesis  o f  the  o p t im u m  co u n t  o f  live oi led birds o n  
5 Feb ru a ry  p lus  b irds  k n o w n  to  have  d ied  o n  3 a n d  4  Februa ry ,  toge ther  
with obv ious  add i t ions  reco rded  d u r ing  the  p e r iod  6 - 1 9  February- 
inclusive. D ead  b irds  a re  inc luded  in these to ta ls . Poss ib le  duplications  
have  been  excluded .

2Figures  in parenthesis  refer  to  Eiders  which m ay  have  been  oiled in 
two o the r  incidents : in L a rg o  Bay a n d  in A b e r la d y /G u l la n e  Bays 
respectively. These  b irds  have  been included in the  totals .

’A u k  to ta ls  a re  for dead  b irds  only.

b irds  was  u n d e r t a k e n  o v e r  t he  w e e k e n d  o f  18 /19  
F e b ru a r y  by R S P B  Be ach ed  Bird  Su rv ey  vo lun teer s .  
C o u n t s  t o  19 F e b r ua r y  i nd i ca t e  t h a t  a  m i n i m u m  o f  1387 
b i rd s  o f  27 species  we re  o i l ed ,  o f  wh ich  740 o f  25 species  
were  k n o w n  to  have  d ied .  A b o u t  700 o f  t he  c o n t a m in a t e d  
b i rds  we re  d iving  d u ck s ,  a n d  241 w e re  G re a t  C re s t ed  
Grebes .  178 a u k s  a re  k n o w n  to have  d i ed  in the i nc ident .  
Ful l  de ta i ls  o f  the speci es  a n d  n u m b e r s  a f f ec t ed  du r i ng  
this pe r i o d  a r e  given in T a b l e  2.

T h e  i nc iden t  was  o f  p a r t i c u l a r  i n t e r es t  in d e m o n s t r a t ­
ing the d i f f e r ent i a l  vu lne r ab i l i t y  o f  v a r i o us  species  in 
r e l a t i on  to  the i r  be ha v i o u r a l  p a t t e r n s  a n d  the t iming  o f  
t he  m o v e m e n t  o f  the oil  sl ick. It a l so  p rov i ded  useful  
i n f o r m a t i o n  on  the b e h a v i o u r  o f  f reshly  oi l ed birds .

T a b l e  3 sh o w s  the r esul t s  o f  tw o  c o m p a r a b l e  surveys  
ca r r i ed  ou t  du r i ng  the fi rst  two  days  o f  the  inc ident .  T h e  
first show s  t he  nu m b er s  o f  the m a i n  species  e s t ima t ed  to  
be p r e sen t  a n d  the s e c o n d  t he  n u m b e r  o f  oi led b i rds  
obse rved .

These  ear l y  surveys c lear ly  s h o w e d  t h a t  whi le few 
E ide r  a n d  Go lden ey e  w e re  oi led,  t he  S c a u p  an d  P o c h a r d  
p o p u l a t i o n  suf fe red  m o r e  severely  a n d  the G r e a t  
C re s t e d  G r e b e s  were s e r i ous ly  a f f e c t e d .  These  d i f f e r ­
ences c a n  be exp la ined  in t e rms  o f  t he  k n o w n  beh av i ou r
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TABI.K 3
Results  u i  b ird  surveys  betw een I citti an d  M usselburgh

N u m b ers  c o u n te d  Number-- oiled 4 Feb.  '78

T A B U  4
A na  Ksi-- results of oil samples  f r o m  the I tr tb  o f  i otti ),  Fcb iuary  19"?K 

(D a ta  courtesy of t h e  G ove rnm e n t  C hem ist . )

3 heb.  '78 
(census  by 
1..H. C am pbell)

(survey by I . .H .  C am p b e l l .  
R. Keymei &
M. Nelson)

Sam ple L o c a t io n Dai Oil characte ris! i o 1

Species A D ra in  outfall  
(n e a r  source  o f  spill)

Leith
E d in b u r g h

4.2

Grea! C t  ested C i rebe 178 143
P o d iceps  crista  tus B Scaup  (p lum age) Seafie ld 3.2 M ed ium  heavy

Scaup
A y th y a  m arila

1074 80
C O ffs h o re  slick

E d in b u r g h  

6 k m  E  o f 9.2

fuel oil. 
all samples  
similar a nd

Po ch a rd 2 300  (458 o n  sea, 240 (218 at D u d d in g cton)
Inchke i th distinct f r o m  oil 

spilled in J a n u a r y
A . fe r in a rest al

D u d d in g s to n  Loch)
D G uil lem ot  (p lumage) Ehe.  F i f e 7.2 1978 (see Tab le  1)

Eider
Som a teria  m o llis sim a

1976 16
E Beach L o n g n id d ry  

E.  L o t h i a n
14.2

J

Goldeneye  
B ucepha la  c la n cu la

1051 2
F Eider L argo  Bav,  

Fife
11.2 Fuel oil.

severely w eathe red

G Beach R u d d o n ’s 
Po in t ,  Fife

28.2 Fuel oil, tr ace  o f  
pe tro l (d if ferent f rom

pa t t e rn s  o f  t h e  d i f f e r e n t  species .  M o r e o v e r ,  t he  da t a  
a iso i nd i ca t e  t he  p r o b a b l e  m o v e m e n t s  o f  the  oil  f o l l o w ­
ing the  spi l lage.

D a y  a n d  p r o b a b l e  n igh t  f lock d i s t r i bu t i on  p a t t e r n s  
a re  s h o w n  in s u m m a r i z e d  f o r m  in Figs .  2 an d  3. E id e r  
an d  G o ld e n e y e  a re  p r e sen t  in t h e  Lei th  a n d  Seaf i e ld  a r e a  
t h r o u g h o u t  t h e  d a y  b u t  t o w a r d s  du sk  t h e  E ide r s  m o v e  
o f f - sho re  o r  n o r t h - e a s t w a r d s  to  u n k n o w n  n ight  r o os t i n g  
a r ea s ,  wh i l e  t h e  G o ld e n e y e  fl ight east  t o  r oo s t  i n s h o re  
o f f  P o r t o b e l l o  an d  M u s s e l b u r g h .  T h e  m a j o r i t y  o f  S ca u p  
an d  an y  P o c h a r d  no t  i n l and  at  D u d d i n g s t o n  L o c h  sp en d  
mos t  o f  t he  d a y  r e s t i ng  in t he  bay  west  o f  t he  Sea fi e ld  
s ewer  a n d  e a s t w a r d s  t o w a r d s  P o r to be l l o .  A t  night  b o t h  
the S c a u p  a n d  t he  P o c h a r d ,  i nc lud ing  t hose  f r o m  
in l and ,  a r e  be l i eved t o  f eed n ea r  t he  sewers  an d  ove r  the 
sha l l ow ,  s e w er - en r i ch ed  i n s h o re  a reas .  M o r e  dens e  
f l ocks  m a y  f o r m  ove r  b r e a k s  in t h e  sewer  p ipes  w-here 
G o ld e n e y e  a n d  d a y - f e ed in g  P o c h a r d  regul ar l y  occu r .  
Gr ea t  C re s t ed  G r e b e s  feed  t h r o u g h o u t  t h e  da y  ove r  a 
w'ide a r e a  betw-een Lei t h  a n d  Co ck e nz i e  bu t  in t he  late 
a f t e r n o o n  t hey  t e nd  t o  g a th e r  east  o f  t h e  Seaf i eld  s ewer  
ou t f a l l ,  f o r m i n g  t ight  f l ocks ,  o f t en  closely a s soc i a t ed  
w i th  r e s t i ng  S c a u p .  T h e y  a re  bel i eved t o  r em a in  in th i s  
a r ea  o ve r n i gh t .  F u l l e r  de t a i l s  o f  s ea d uc k  d i s t r i bu t i o n  are  
given by C a m p b e l l  ( in press).

T h e  fo l l ow ing  fac t s  i nd i ca t e  t h a t  t he  sl ick pas sed  close 
t o  t h e  m a i n  f ee d i ng  a r ea s  o f  t he  s e adu ck  east  o f  Le i t h  
a f t e r  d u sk .
(a) Low n u m b e r s  o f  G o ld e n e y e  a n d  E id e r  were  a f f e c t e d ,  

sugges t i ng  t ha t  m o s t  o f  t ho s e  p resen t  du r i ng  t he  day  
h a d  m o v e d  e l s ewhe re  t o  r oos t .

(b) T h e  m a j o r i t y  o f  t h e  G re a t  C re s t ed  G re be s  present  at  
t he  t ime  in  t he  L e i t h  — C o ck en z i e  a r e a  we re  heavi l y  
o i led,  i nd i ca t i n g  t ha t  t hey  h a d  been  c o n t a m i n a t e d  
w h e n  r oo s t i n g  g r ega r ious ly .

(c) No t  on ly  S c a u p  bu t  a n u m b e r  o f  P o c h a r d  were o i led.  
T h e  m a j o r i t y  o f  the  P o c h a r d  on l y  f r eq uen t  the F o r t h  
at  n igh t ,  except  w h e n  D u d d i n g s t o n  L o ch  is f r oze n  
overa l l .

T h e  fact  t ha t  on ly  a b o u t  2 0 %  o f  the S c a u p  an d  10% 
o f  t h e  P o c h a r d  we re  o i l ed  i nd i ca t e s  t h a t  t he  s ca t t er ed  
smal l  f l ocks  feed ing  east  a n d  west  o f  t he  Seaf ield s ew er  
ou t f a l l  we re  a f f e c t e d ,  whi le  t he  den se  c on ce n t r a t i o n s  
fe ed ing  i n sh o re  ove r  b r e a k s  in t h e  s ewer  p ipe s  e scaped.

A - E )

'O i l  sam ples  exam ined by g a s - l i q u i d  a n d  th in - layer  c h ro m a to g ra p h s

T h i s  sugges t ed  t r a ck  o f  t h e  oil is cons i s t en t  wi th  t idal  
c o n d i t i o n s  ove r  t he  pe r i od .  A  poss ib le  t i me t a b l e  o f  the 
s l ick ' s  m o v e m e n t s  is as  f o l lows .  T h e  ini t ial  spi l l age  
o cc u r r ed  a t  10 .20  h a f t e r  h ig h  t ide at  08 .59  h. A l t h o u g h  
it is no t  exact l y  k n o w n  w h e n  t he  oil first  en t e r ed  t h e  sea 
it d i d  n o t  pass  i n sho re  o f  o r  as  f a r  eas t  as  t he  E a s t e r n  
Cra ig s  (Figs .  2,  3) be fo r e  t h e  t i de  began  t o  t u r n .  O n  the 
i n c o m in g  t i de  in late a f t e r n o o n  t he  sl ick p r o b a b l y  
r e m a in e d  o f f  t he  n o r t h e a s t  co rn e r  o f  t he  Lei t h  docks .  
A f t e r  h igh  t i de  (21.35 h),  t h e  oil was ca r r i ed  ea s t wa r ds ,  
ove r  t he  E a s t e r n  Cra ig s  a n d  pas t  t he  Seaf i e ld  s ewer .  
S u b s e q u e n t  m o v e m e n t  is less easi ly i n f e r r ed  bu t  a  sl ick 
was  r e p o r t e d  a t  16.30 h on  t he  fo l l owing  d a y  (3 
F e b ru a r y )  a b o u t  3 k m  n o r t h  o f  C o ck e n z i e  a n d  fu r t he r  
o f f s h o r e  in t h e  cen t r e  o f  t h e  F o r t h  be twee n  4 a n d  9 
F e b r u a r y  (Fig.  1). It t h u s  a p p e a r s  t ha t  t he  bu lk  o f  oil 
passed qui t e  rapidly t h rough  t he  ma in  wi ldfowl  winter ing  
area .

T h e r e  w as  s o m e  ev idence  o f  s e co n d a r y  oi l ing o f  gulls 
n ea r  to  t h e  p o i n t  o f  d i s cha rge  (3 oi led a m o n g  610  on 
4 F e b r u a r y ,  i ncr eas ing  t o  181 (2 0 % )  out  o f  892 on  5 
F e b ru a r y ) ,  p r o b a b l y  r esu l t i ng  f r om  oil being  l i f ted o f f  
t he  d o c k  wal l .  H o w e v e r ,  t he  m a j o r i t y  o f  t he  b i rd s  o i led 
at  Le i t h  a n d  Seaf i eld  a p p e a r  t o  have been  a f f ec t ed  
du r i ng  t h e  24 h fo l l owing  the spi l lage.

B i rds  we re  a lso  c o n t a m i n a t e d  w hen  t he  sl ick d r i f t ed  
o f f sho re .  F o l l ow in g  the a p p e a r a n c e  o f  l ive oi led au ks  
a l on g  t h e  F i f e  an d  Eas t  L o t h i a n  coas t s  o n  5 F e b ru a r y ,  
on e  o f  us  (K TS)  obse rved  39 (2 7 % )  oi led b irds  ou t  o f  a 
to t a l  o f  245 Gu i l l em o t s  and Razo rb i l l s  o n  t he  i s land  o f  
I nch ke i t h  an d  t o  t he  east  o f  it on  8 a n d  9 F e b ru a r y .  
O i l ed  R e d - t h r o a t e d  divers  in a  r oos t i n g  f lock o f  a b o u t  
one  h u n d r e d  at  G u l l a ne  o n  5 F e b r u a r y  (E a n d  S da 
P r a t o ,  pe rs .  c o m m . )  were  p ro b ab l y  a f f e c t e d  by t he  s a m e  
slick.

Ana ly s i s  by  t he  L a b o r a t o r y  o f  t he  G o v e r n m e n t  
C he mi s t  o f  oil  s am p le s  f r om  the  d r a i n  ou t f a l l  at  Le i t h ,  a 
S ca u p  f r o m  Sea f i e ld ,  the slick 6 k m  east  o f  I n chk e i t h ,  a 
G u i l l em o t  f r o m  the  Fife sh o r e  a n d  t he  be ac h  at
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L on g n id d rv  Las t  L o t h i an ,  sh o w e d  that  all were  
m e d i u m  ' h ea \>  fue! oil o f  a  m a t c h in g  t ype  (T ab l e  4).

90  oi led Fidens  in L a rg o  Buv f r o m  6 F e b ru a r y  a rc  lew 
easi ly expl a ined .  Oi l  f r om  on e  o f  these  b i rd s  was  t oo  
wea the r ed  t o  be  c o m p a r e d  w i th  t he  o t h e r  ana lysed  
samp le s .  T h e  a b s e n c e  o f  equ iva l en t  n u m b e r s  o f  oiled 
s ea du ck s  o f  o t h e r  species  sugges t s  t ha t  the E id e r s  were  
no t  oi led in t he  bay  itself.

M a n y  o f  t he  b i rd s  which  c a m e  a sh o re  d u r i n g  the first 
two  o r  t h r ee  d ay s  fo l l owing  t he  spi l lage,  a l t h ou gh  
heavi l y oi led,  we re  in good  bodi ly co n d i t i o n  a n d  r e tu rne d  
t o  t he  wat er  w h e n  a p p r o a c h e d .  Whi l e  the g rebes  t ended  
t o  m a k e  for  t he  s an d  a n d  shing le  beaches,  t he  oiled 
du ck s  s c r am b le d  o u t  o n t o  t he  s ewer  pipes ,  the rocky  
sho res  a n d  pa r t i cu l a r l y  an  o ld  seawal l  w i th in  t he  
M us se lb u r gh  l a go on s ,  up  to  5 k m  f r o m  whe re  t hey we re  
p r o b a b l y  o i led.  A few were  o b se r ve d  as  far  as  26  km 
f r o m  Lei th.  T h e  m a j o r i t y  o f  c o n t a m i n a t e d  P o c h a r d  
we re  ab l e  t o  f l ight  ba ck  t o  D u d d i n g s t o n ,  7 k m  away,  
sho r t l y  a f t er  co n t a c t  wi th oil ,  s h o w in g  tha t  heavi l y  oiled 
b irds  may  be  ab l e  t o  m o v e  cons i de r ab l e  d is t ance s  in a 
sho r t  t ime b e fo r e  t h ey  b e c o m e  incapa c i t a t ed .  A l th o u g h  
so m e  o f  the P o c h a r d  were  la t er  f o u n d  dead  on  t he  coas t ,  
m a n y  were  a p p a r e n t l y  u n a b l e  t o  r e t u rn  t o  f eed in the 
e s t ua ry  an d  s u b s e q u e n t l y  d i ed  on  t h e  loch.

A p a r t  f r o m  d e m o n s t r a t i n g  t he  im p o r t a n c e  o f  de ta i led  
kn ow led ge  o f  b i rd  b e h a v i o u r  in ass ess ing t he  im pac t  o f  
an  oil po l l u t i on  i nc i den t ,  th i s  event  p ro v id ed  a d r a m a t i c  
e xa m p l e  o f  h o w  even  smal l  a m o u n t s  o f  oil can  be a 
s e r i ous  h a z a rd  t o  dense ly  c o n c e n t r a t e d  bi rd po pu l a t i o ns .  
H a d  the oil pas sed  e a s t w a r d  t h r o u g h  the Seaf i e ld  a r ea  in 
day l i gh t  f ewer  G r e a t  C re s t ed  G re b e s  an d  P o c h a r d  might  
have  been  c o n t a m i n a t e d ,  b u t  t h e  n u m b e r s  o f  oi led E ide r  
a n d  G o ld en ey e  w o u ld  ha v e  been  g r ea t e r  a n d  at  least  as 
m a n y  S cau p  w ou ld  have  been  a f f ec t ed .  M o r e o v e r ,  had  
t he  i nc iden t  o c c u r r e d  in D e c e m b e r  o r  e ar l y  J a n u a r y ,  
w h e n  larger  p o p u l a t i o n s  o f  S c a u p  a n d  g rebes  are  
p r e sen t ,  the scale o f  t h e  m o r t a l i t y  w'ould have  been  
ma gn i f i ed .

T h e  poss ibi l i ty  o f  p r e v e n t i n g  oil  f r o m  en t e r i ng  the sea 
v ia  t h e  d ock  su r f a c e  w a t e r  d r a i n a g e  sys t em existed.  
H o w e v e r ,  once  t h e  oi l  r e a c h e d  t h e  F o r t h ,  ac t ive d i s t u r b ­
ance  o f  the bi rd f locks at  Lei t h an d  Seafield,  a  haza rdous  
op e ra t i o n  a t  n igh t ,  co u ld  p e r h a p s  ha v e  r e duc ed  the

e f f ec t s  on  the g r ebe  p o p u l a t i o n  but m igh t  have d isp l aced  
la rge  n u m b e r s  o f  S c a u p  i n t o  t he  p a th  o f  t he  s l i c k .

T h i s  i nc iden t  a l o n e  is unl i ke ly  t o  have  long term 
e f f ec t s  on  t he  du ck  p o p u l a t i o n s  in v iew o f  t he  large 
n u m b e r s  e ls ewhere  in n o r t h w e s t  E u r o p e .  T h e  G re a t  
C re s t ed  G re b e s  w in t e r i ng  on  the F o r t h  may ,  ho w ev e r ,  
r ep r e sen t  a  su b s t a n t i a l  p r o p o r t i o n  o f  t he  Sco t t i sh  
b r eed ing  p o p u l a t i o n ,  w h ic h  S m i th  (1974) e s t ima t ed  to  
be ab o u t  150 pai rs .  N o  o t h e r  large w in te r ing  c o n c e n t r a ­
t i ons  a re  k n o w n  in Sco t l a n d .  J u d g i n g  by  t he  wh i t e  on  
the g r ea t e r  cov e r t s  (K op ,  1961), on ly  9 ou t  o f  a s am p le  
o f  34 oi led G re a t  C re s t ed  G re b es  t h a t  d ied  on  the F o r t h  
in F e b r u a r y  1978 we re  cons i de r ed  to  be adul t s .  Jt sh ou l d  
be p o in t e d  ou t  t h a t ,  over  t h r ee  weeks a f t er  the inc iden t ,  
a  c ensus  by L H C  on  27 F e b r u a r y  reveal ed  not  on ly  126 
uno i l ed  b i rd s  be tw een  C r a m o n d  an d  Lei t h bu t  a  f u r t he r  
435,  a l so  uno i l ed ,  be tween  Lei t h  a n d  M us se lb u rg h .  Th is  
i nf lux  p r o b a b l y  r esu l ted  f r o m  the  cold  spell o f  w ea t he r  
in r r t id-February .

T h e  new  d i sposa l  s che me  fo r  E d i n b u r g h ' s  s ewage  
e f f luen t ,  t o  c o m e  i n t o  op e ra t i o n  in t he  next  f ew  years ,  
m a y  resul t  in d im in i she d  c on ce n t r a t i o n s  o f  w a t e r f o w l  at 
Lei t h  a n d  Sea f i e ld  and  t h us  r educe  t he  h az a rd  o f  oil 
po l l u t i on  in t hi s  a r ea .

W e  wish lo  lh a n k  ihe  m a n y  peop le  w h o  he lped  io  assess  the  n u m b e r  
o f  b i rd s  o iled in ihK  inciden! .  M r  D e n n is  G ree n  o f  ihe  D e p a r tm e n t  o f  
I n d u s t r y ' s  L a b o r a t o r y  o f  the G o v e r n m e n t  C h em is t  ana ly sed  the oil 
samples .  We app rec ia te  being a llowed lo  q uo te  the results. M r.  A n th o n y  
Bell o f  M o n k s  W o o d  R esearch  S ta t io n  e x am in ed  the  p lu m a g e  o f  a 
n u m b e r  o f  o iled G re a t  C re s te d  G r e b e 1; to  assess  the ir  age.  a n d  the 
I n s t i tu te  o f  T e r res t r i a l  E co lo g y  k ind ly  a l low ed  us to  use  the d a ta .
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Monitoring the Monitors
Was  it t h r ough  mere  mi s fo r t une  o r  careless p lanni ng that  
the sympos ium ‘Mon i t o r i n g  the M ar in e  E nv i r on m en t ’, 
a r r anged  by t he  Ins t i tute  o f  Biology a n d  held in L o ndo n  
2 8 - 2 9  Sep tembe r ,  shou ld  coincide  not  only  wi th spring 
tides, but  a lso the 13th E u r o p e a n  M ar in e  Biology C on fe r ­
ence at the Isle o f  M a n ,  the Ang lo -F re nch  symposium

‘Biology o f  Mo l luscs  o f  the At lant ic  O c e a n ’, an d  was 
fol lowed two  days  later by the O i k o s / N C E  conference 
‘The  Use o f  Ecological  Variables in Envi ronmenta l  
Mo n i t o r i n g ’? But  for  those unab le  to be in L o n d o n ,  there 
was at least a  s econd  chance o f  hear i ng Dr .  R.  Mitchell 
expound  the N a tu r e  Conse rvancy  Counc i l ’s s t ra tegy for 
site selection o f  U . K .  intert idal conse rva t i on  areas,  since a 
repeat  p e r f o r ma n ce  o f  his paper  was  on the p ro g r a m m e  o f
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