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-<irid t e chn o lo gy  hearing  evidence c o n ce rn in g  (he HHC 
p ro p o s a l  (o reduce  pollution by (lie b ia n iu m  d io x ide  
wxlusoy.  At  present  Ilrilain is the only m e m b e r - o f  (lie 
E u ro p e a n  C o m m u n i l y  to  o p po se  (lie p ro p o sa l .  T w o  p la ins  
on d ie  I l u m b e r  es tuary  arc  believed lo  d isch a rge  a  lo ia l  o f  
m o re  (haii 60 0 0 0  m* o f  acidic waslc daily.

J a p a n

W riiing  in Earthscan Bulletin (Vol. 6, N o  - 8) m a r in e

biologist K a the r ine  M u z ik  h a s  d r a w n  a t t e n t io n  to  a th rea t  
lo a coaslal reef  on  (he J a p a n e s e  is land  o f  Ishigaki posed  
by plans lo  build a new in te rn a t io n a l  a i r p o r t .  T h e  a i rp o r t ,  
designed lo  hand le  j u m b o  je ts ,  will be  ex tended  o u t  in to  
the sea a n d  will resujl in the  d e s t ru c t io n  o f  a t  least 3 .6  km  
o f  reef. Is land .res iden ts  h av e  o rg a n iz e d  o p p o s i t io n  to  the  
plan, a rgu ing  th a t .w h i le  th e  a i r p o r t  is des igned  to  a llow  
m o re  tourists  to  visit the  is land ,  d e s t ru c t io n  o f  the  reefs 
will rem ove  o ne  o f  I sh ig ak i’s c h ie f  n a tu r a l  a t t ra c t io n s .
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crm View poin t is a  c o lu m n  w h ic h  allow s a u th o r s  to 
express t h e i r ' ¿w íl o p in io n s  a b o u t  cu r ren t  events .
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flvcn b e fo re  the  first W orld  W a r ,  H u g o  W c ig o ld ,  the 
fo rm er  h ea d  o f  the  bird obse rv a to ry  H e lg o lan d ,  called 
a t ten t io n  to  the  th rea t  to  seabirds o f  oil p o l lu t io n .  A t  tha t  
lime lie d id  n o t  th ink  that the  subject o f  oil po l lu t io n  w o u ld  
still p re o c c u p y  the  b ird  o b se rv a to ry  in 1983.

S eab ird s  w h ich  arr ive as oil victims on  the  beach es  o f  
H e lg o la n d  h a v e  been cou n te d  since 1960. T o  beg in  w ith ,  
these c o u n ts  w ere  published  at in f requent intervals (V a u k  & 
P ic r s to r f f ,  1973; V auk  & Reineking, 1980), b u t  m o r e  
recently  th ey  h av e  been published  an nu a lly  (V a u k ,  1981, 
1982a, 1983). U n ti l  recently there  was n o  s u m m a r y  o f  the  
his toric d e v e lo p m e n t  o f  the  oil po llu tion  a n d  its e ffec t  o n  
seabird  p o p u la t io n s .  T h e re fo re  we w ro te  a b o o k ,  w hich  
com bines  o u r  o w n  experience with A n g lo -A m e r ic a n  
l i terature  (R e in ek ing  & V auk ,  1982).

H e l g o l a n d — Centre  o f  Oil P o l lu t io n  R e se a r c h  
in West  G e r m a n y

T h e  g e o g r a p h i c a l  p o s i t i o n  o f  H e l g o l a n d  in  t h e  G e r m a n  
Bi gh t  (5 4 . 11  N ;  0 7 . 5 5  E )  h a s  f a v o u r e d  s e a b i r d  r e s e a r c h  a n d  
the  e x p l o r a t i o n  o f  t h e  f l i ght  p a t h s  o f  m i g r a n t  b i r d s .
I l e l g o l a n d  w a t e r s  a r e  a  v i t a l  w i n t e r i n g  a r c a  f o r  s e a b i r d s  o f  a  
v a r i e t y  o f  s p e c i e s ,  e s p e c i a l l y  in v e r y  f r o s t y  w i n t e r s .  T h e  
i s l a nd  is a l s o  t h e  s i t e  o f  t h e  o n l y  l a r g e  b r e e d i n g  c o l o n y  in 
G e r m a n y  o f  t h e  C o m m o n  G u i l l e m o t  Uria aalge. B e c a u s e  o f  
th is ,  r e s e a r c h e r s  a t  t h e  b i r d  o b s e r v a t o r y  h a v e  c o n c e n t r a t e d  
o n  t h i s  g r o u p  o f  b i r d s  in  r e s p e c t  t o  t h e  p r o b l e m  o f  oi l 
p o l l u t i o n .

I n  1928,  D r o s t  p u b l i s h e d  t h e  f o l l o w i n g  a n a l y s i s  “ T h e  
i s l and  o f  H e l g o l a n d  p r e s e n t s  a  g r e a t  p o s s i b i l i t y  o f  s t u d y i n g

oil pollu tion  o f  the  sea. A s  lo n g  as  the  d ischarge  o f  w aste  
oil an d  oily w a te r  is n o t  co m p le te ly  a v o id e d ,  large a m o u n ts  
o f  oil will c o n t in u o u s ly  get in t o  th e  sea . T h e re fo re  the 
d an ger  to  the  m ar in e  life, espec ia lly  seab irds ,  increases .”  
T h is  correc t  p red ic tion  b e c a m e  m o r e  im p o r ta n t  a f te r  oil 
exp lora tion  s ta r ted  on  a  la rge  sca le  in the  N o r th  Sea  and  
the oil p o rts  o f  R o t t e r d a m  a n d  W ilhe lm sh aven  were 
expanded .  H e lg o lan d  p re s e n ts  th e  possibility o f  
de te rm in ing  the  ex ten t a n d  th e  e f fe c t  o f  the  oil po llu tion  o f  
the N o r th  Sea , since it is p la c e d  in  th e  p o in t  o f  in tersec tion  
o f  im p o r tan t  s te am sh ip  ro u te s  a n d  a lso  oil slicks d r i f te d  by 
the north -w est w inds a lo n g  th e  G e r m a n  Bight including 
H elgo land  (Fig. I). S eab ird s  a r e  in d ica to r s  fo r  the  q u a n -  • 
tity, the type a n d  the te m p o ra l  d is t r ib u t io n  o f  oil.

Inórense o f  Oil P o l l u t i o n  in the  G e r m a n  Bight  
Since  .I960

T h e  e v a l u a t i o n  o f  t h e  r e s u l t s  i n d i c a t e s  t h a t  in  t h e  y e a r s  
1 9 6 0 - 1 9 7 9  t h e  n u m b e r  o f  oi l  v i c t i m s  w a s  u n d e r  10 0 a  y e a r .  
S i n c e  1979 a n  e x t f e m e  i n c r e a s e  h a s  b e e n  o b s e r v e d ,  r e a c h 
ing a  t e m p o r a r y  p e a k  o f  a b o u t  3 5 0  oi l  v i c t i m s  in 19S2.  
1983 wi l l  s h o w  a  f u r t h e r  h e a v y  i n c r e a s e .  A l t o g e t h e r  m o r e  
t h a n  6 5 0  oi l  p o l l u t i o n  v i c t i m s  h a v e  b e e n  f o u n d  u n t i l  31 
M a r c h  1983 (F ig .  2) .

W i t h  r e g a r d  t o  t h e  t i m e  o f  y e a r ,  it is e v i d e n t  t h a t  t h e  
n u m b e r  o f  oi l  v i c t i m s  i n c r e a s e s  i n  t h e  w i n t e r  ( O c t o b e r  t o  
A p r i l ) ,  w h e r e a s  d u r i n g  t h e s u m m e r  t h e  n u m b e r s  a r e  s m a l l .
A  s i g n i f i c a n t  c o r r e l a t i o n  ex i s t s  b e t w e e n  t h e  a i r  a n d  w a t e r  
t e m p e r a t u r e s  a s  wel l  a s  t h e  n u m b e r  o f  t h e  d a y s  w i t h  s t r o n g  
w i n d  o n  t h e  o n e  h a n d  a n d  t h e  n u m b e r  o f  o i l e d  b i r d s  o n  t he
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Fig. 1 G eographical situation o f  Helgoland in the G erm an  Highi.

[ Z Ü l l l r o r J
Fig. 2 N um ber o f  dead seabirds resulting from  chron ic oil pollui ion, 

H elgoland 1960 to M arch 1983.

o t h e r  ( F i g s  3 a n d  4) .  S e v e r a !  f a c t o r s  e x p l a i n  t h i s  r e l a t i o n 
s h i p :

( a )  I n  t h e  w i n t e r ,  t h e r e  a r c  m o r e  b i r d s  i n  t h e  G e r m a n  
B i g h t .

(b )  I n  w i n t e r ,  b i o l o g i c a l  d e g r a d a t i o n  o f  o i l  is s l o w e r  
b e c a u s e  o f  l o w  a i r  a n d  w a t e r  t e m p e r a t u r e s  ( F i g .  5) .

(c)  D u r i n g  t h e  w i n t e r ,  t h e  s t r o n g  n o r t h  a n d  n o r t h - w c s f  
w i n d s  d r i v e  o i l  i n t o  t h e  G e r m a n  B i g h t .

(d )  D u e  t o  b a d  vi s i b i l i t y  c o n d i t i o n s  a t  t h e  s e a  d u r i n g  t h e  
w i n t e r  m o n t h s  it is e a s i e r  f o r  c a p t a i n s  lo d i s c h a r g e  o l d  oi l  
a n d  t o  c l e a n  b a l l a s t  a n d  fuel  t a n k s  n e a r  t h e  c o a s t .

(c)  R o u g h  s e a  l e a d s  t o  a n  i n c r e a s e d  n u m b e r  o f  s m a l l  
a c c i d e n t s  t o  s h i p s ,  p l a t f o r m s  a n d  p i p e l i n e s ,  r e s u l t i n g  in a n  
i n c r e a s e d  oi l  l os s  i n t o  t h e  s e a .

T h e  i n c r e a s e d  n u m b e r  o f  oi l  v i c t i m s  s i n c e  1 9 7 9  is ii 
s i g n i f i c a n t  s i g n a l  f o r  g r o w i n g  oi l  p o l l u t i o n .  W e  h a v e  
t h e r e f o r e  b e e n  s e a r c h i n g  f o r  t h e  p r o d u c e r s  o f  t h i s  c r e e p i n g  
oi l  p o l l u t i o n .  T h e  o n l y  w a y  w a s  t h e  a n a l y s i s  o f  oi l  t a k e n  
f r o m  t h e  f e a t h e r s  o f  t h e  o i l e d  b i r d s .  W i t h  t h i s  m e t h o d  it 
w a s  p o s s i b l e  t o  d e t e r m i n e  w h i c h  w e r e  f r o m  c r u d e  oi ls ,

Fig. 3 Oil po llu tion  victim s in 1982.

1A i t A 0 0; f M

Fig. 4 20 year average o f  days w ith w indforcc 6 -8  and m ore in 
Helgoland.

Fig. 5 20 year average o f  Ute air and w aier tem peratures a t Helgoland.

w aste  oils an d  trea ted  oils.  In  ad d i t io n ,  the origin o f  the 
c rude  oils cou ld  be  d e te r m in e d  r a th e r  exactly. T h e  results 
sh o w  the  fo llow ing  tendency :  e i th e r  old oils o r  c ru d e  oils 
const i tu te  a co n s id e rab le  p a r t  o f  p o llu tion  a n d  the source  
o f  the c ru de  oil is m a in ly  the N o r th  Sea.

Dangers (o (he Marine Ecological System
It  is n e c e s s a r y . t o  d i s t i n g u i s h  b e t w e e n  s e v e r a l  d i f f e r e n t  

n e g a t i v e  e f f e c t s  o f  t h e  i n c r e a s i n g  oi l  p o l l u t i o n .
(a)  T h e  s e a b i r d s  in  t h e  m a r i n e  a r c a ,  in t h e  W a d d e n  Sea,  

a n d  a t  t h e  c o a s t ;
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(b) Tlic o th e r  m a r in e  lifc-form s in the area  o f  the  open  
sea a n d  in the  W a d d e n  Sea;

(e) T h e  beaches  a n d  the coasts  in connec t i on  with 
tourism .

A bird w h ich  is c o n ta m in a te d  with oil su fi ers ser iously 
and  frequ en tly  dies.- T h e  c o n s tan t  stress, p ro d u ce d  by 
repeated  c lean ing  w ith  the  d is a rran ged  beh av io u r  w hich  
that entails , leads, in c o m b in a t io n  with the h a rm fu l  effects 
o f  ingested oil,  to  h y p o th e r m ia  an d  d am ag e  lo  the in ternal  
o rgans , lead ing  to  a s i tu a t io n  in w hich  the bird dies. A l te r 
natively the b ird  m a y  reach  th e  beach in such  a  to ta lly  
exhausted  s ta te  th a t  n o  rehabili ta t ion  is p o s s i b l e - a  
racking end .  S ing le  b irds ,  especially gulls, can  survive  oil 
pollu tion , c i th e r  in n a tu re  o r  a f te r  a p p ro p r ia te  care ,  bu t  it 
is to  be a s s u m e d  th a t  these an im als  su ffe r  lesions la ter  
(Clarke, 1978; V a u k ,  1980).

T h e  q u e s t io n  is w h e th e r  the  seabird  p op u la t io n s  o f  the 
N o r th  A t lan t ic  a rc  d a m a g e d  by the creeping oil p o llu tion  
and  d ec im a te d  in n u m b ers .  It is well k n o w n  th a t  the 
n u m b er  o f  b reed ing  birds,  fo r  exam ple  the C o m m o n  G uil le 
mot Uria aalgea n d  the  C o m m o n  K ilt iw akc Rissa tridactyla, 
in certa in  co lonies  a t  H e lg o lan d ,  have increased in sp ite  o f  
k now n losses f ro m  oil po llu t io n  (Figs 6, 7), b u t  little is 
know n a b o u t  the  or ig in  o f  this increase (V auk , 1982a,b).

But it is likely th a t  th e  reason  for the decrease  o f  the  
po pu la t ion s  o f  C o m m o n  Scoters  Melanitta nigra in
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Kitt. 6 Development o f  the breeding population o f  the C om m on G uille
m ot, Uria aalge, on  H elgoland.
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Fig. 7 Development o f  the breeding population o f  the C om m on  K ilti
wakc, R iv a  tridactyla, on Helgoland.

S c and in av ia  has been oil po l lu t ion ,  b ecau se  this  dec l ine  o f  
the last tw en ty  years p roceeded  in para l le l  w i th  the  c o n t i n u 
ous rise o f  oil po llu tion  in the  N o r th  S ea  a n d  Balt ic  (C r a m p  
eta!., 1977; J o c n s e n &  H a n se n ,  1977). It seem s th a t  sea b i rd s  
like the  C o m m o n  S c o te r  a n d  the  E id e r  Som ateria  
mollissima, w hich  s tay  in a  relatively sm a ll  a re a  n e a r  th e  
coasts o f  D e n m a rk  an d  north -w es t  G e r m a n y  d u r in g  the  
w inter ,  su f fe r  g rea t ly  f ro m  oil p o l lu t ion .  In  c o m p a r i s o n  to 
this,  seab irds  like the  K itt iw ake a n d  the  C o m m o n  G u i l l e m o t  
a rc  ra re ly  in to u c h  w ith  sm aller  oil p a tch e s  in th e  o p e n  sea.

Though this situation is not alarming, H elgoland, the 
only German colony o f  seabirds, is in acute danger. At 
present, five pairs o f  Razorbills (Alca torda  ) and 15 pairs 
o f Northern Fulmars (Fulmarusglacialis) breed in addition  
to C om m on Gu’illemots and Kittiwakes. Even now, a 
small oil slick drifting near Helgoland could cause high 
losses to sueli çrnall populations, which would then 
disappear or be heavily reduced. This danger increases in 
Ihc m onilis o f  February and March because, from  
experience, the most oiled seabirds arc concentrated in the 
sea area near Helgoland or already at the breeding rock at 
this time. However, it is absolutely imaginable (hat smaller 
oil pollutions can appear during the breeding time. 
Fortunately this has not happened so far. If this was to 
happen, the most important and last colonics o f  terns on 
the north-west coast would be in acute danger. The terns 
have only a few breeding places on som e smaller islands 
protected and guarded by nature conservation associations 
in the arca o f  the German W adden Sea coast which is 
densely populated and heavily used by tourists. Then, 
especially, the Sandwich Terns (Sterna sandvicensis) would 
be in danger, breeding only in large numbers on the islands 
Trischcn and Scharhorn in the Elbe-mouth and Nordcroog  
at the west coast o f  Schleswig-Holstein. A  driving oil slick 
in the Wadden Sea near these colonies, o f  which the Elbe 
mouth seems particularly threatened, could lead to the end 
o f  the population, particularly in M ay and June. A  slight 
oil contamination o f  the eggs could lead to brood losses, 
which could .b e alarming to the existence o f  the 
population. With a crash, decades o f  protective work, 
carried out by nature'and bird conservation associations in 
the last retreat areas o f  the terns, could be destroyed at 
once (Schneider, 1980;Tem m e, 1967).

M o s t  o f  o u r  k n o w l e d g e  a b o u t  o i l  p o l l u t i o n  d a m a g e  
r e l a t e s  l o  s e a b i r d s .  O u r  k n o w l e d g e  a b o u t  t h e  e f f e c t  o f  
c h r o n i c  oi l  p o l l u t i o n  o n  p l a n t s  a n d  a n i m a l s  o f  t h e  m a r i n e  
a r c a  a n d  t h e  W a d d e n  S e a  is m u c h  less .  T h e r e  a r e  v e r y  f e w  
p u b l i c a t i o n s  o f  r e s u l t s  w i t h  r e g a r d  t o  t h e  d a m a g e  t o  m a r i n e  
o r g a n i s m s  c a u s e d  d i r e c t l y  b y  oi l .  N o t h i n g  is k n o w n  a b o u t  
l o n g - t e r m  c h a n g e  c a u s e d  b y  s l i gh t  o i l  d a m a g e .  I t  is p o s s i b l e  
t h a t  s u e l i  d a m a g e  in  t h e  o p e n  s e a  is u n l i k e l y  a t  p r e s e n t ,  b u t  
in t h e  s u b l i t t o r a l  a n d  l i t t o r a l  h a b i t a t s  d e g e n e r a t i v e  e f f e c t s  
o f  r e l a t i v e l y  t r i f l i n g  b u t  r e c u r r e n t  o i l  p o l l u t i o n  a r e  t o  b e  
e x p e c t e d .  I n  t h e  w i n t e r  o f  1 9 8 2 - 8 3  t h e  e f f e c t s  o f  oil  
p o l l u t i o n  w e r e  v i s i b l e  in  t h e  a r e a  o f  t h e  W a d d e n  S e a ,  a n d  
a l s o  o n  t h e  b e a c h  a n d  a d j a c e n t  d u n e s  o f  t h e  c o a s t s  o f  
S c h l e s w i g - H o l s t e i n .  O n  t h e  i s l a n d  o f  A m r u m  l a r g e  p a r t s  o f  
t h e  b e a c h  a n d  Amnoghila arenaria t o  a  h e i g h t  o f  10 c m  
w e r e  c o v e r e d  w i t h  o i l .  E q u a l l y  l a r g e  r e g i o n s  o f  l i m i t e d  
d y k c - f o r c l a n d  a n d  o f  t h e  W a d d e n  S e a  w e r e  c o v e r e d  w i t h  
oi l o r  l a r  m a s s e s  o f  v a r i o u s  s i ze s .  F o r t u n a t e l y  s o m e ' w e e k s  
a g o  t h e  b u l k  o f  o i l  w a s  w a s h e d  o u t  b y  a n  e x t r a o r d i n a r y '
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s t rong  tidal wave. Repeated  oil po l lu t ions  o f  this m a n n e r  
led inevitably  to  en d u r in g  d a m a g e  to (he flora a n d  fauna  
o f  tlie b each  a n d  shal low s.

It is widely believed th a t  oil residues w hich  b eco m e  tar- 
balls a rc  w ith o u t  a n y  risk o r  consequences  to  the 
en v iro n m en t .  In  m y  o p in io n ,  this a s su m p tio n  h as  no t yet 
been p ro v ed .  I f  this is so, tar-balls , a l th o u g h  finally 
reduced  to  a  size a t  w h ich  they arc  no  longer  visible, cou ld  
lead to  se r ious  stress o f  the  beaches  a n d  th e  W a d d e n  Sea. 
It h a s  a l r ead y  been p ro v e d  tha t  a f te r  so m e  t im e  o f  w a te r  
a n d  w e a th e r  in f luence  b ur ied  oil residues can  be  re- 
exposed  a n d  can  ex p a n d  their  h a rm fu l  effec ts  to  the  
e n v iro n m en t .

F ro m  w h a t  has a l r ead y  been  sa id , c h ro n ic  oil po llu tion  
leads to  b each  p o l lu t io n ,  w hich  has u n p leasan t  
con seq uen ces  for  tou r is ts  seeking recrea tion .  A  b each  
soiled by  oil pu dd les  c ou ld  lead to  the  in te r ru p t io n  o f  the 
s tay  o f  guests o r  the ir  d i s a p p e a ra n c e  a ltoge ther .  In  c o n 
s id e ra t io n  o f  the  large e c o n o m ic  im p o r ta n c e  o f  to u r ism  on  
the w h o le  G e r m a n  coas t ,  it is conceivab le  tha t  ser ious 
results cou ld  fo llow fu r th e r  oil p o llu tion  o f  the  coas ts  an d  
beaches. It is t im e  tha t  a d m in is t ra t io n s  o f  coas ta l  resorts  
au th o r i t ie s  a n d  po li t ic ians recognize dan gers  w h ich  m ay  
o n e  d a y  th rea ten  a p ro s p e ro u s  sec to r  o f  the  e c o n o m y .  T h is  
p ro b lem  c a n n o t  be  so lved  indefin ite ly  by  c o n s ta n t  b each  
clean ings, because  sm a lle r  a n d / o r  invisible oil p a tches  
c a n n o t  be c lea red aw a y .  In a d d i t io n ,  the  c o m m o n  
financial b u rd e n  o f  th e  c o m m u n it ie s  increases cons tan t ly .

Can Oiled Seabirds be Rescued and  
R chabüiía íed?

W h e n  o iled  b irds  a p p e a r  o n  the  coasts  this q u e s t io n  will be 
a sked  every t im e  a n d  will be  an sw ered  in d if fe ren t  w ays. In 
p r inc ip le  o n e  has to  d if fe ren t ia te  tw o  aspec ts  o f  this 
p ro b lem :  the  b io log ica l -eco log ica l  a n d  the  h u m a n  aspects.

Biological-ecological aspect
Especia lly  in the  U S A  a n d  G rea t  B rita in ,  there  have 

been a t t e m p ts  to  c lean  oiled b irds ,  rehab i l i ta te  th em  an d  
re in t ro d u c e  th e m  in to  free-living p o p u la t io n s .  F ro m  the 
pub lished  rep o r ts  it is evident tha t  a m a te u r i sh  e f fo r ts  to  
c lean b ird s  a re  m ere ly  cruelty .  T h e  results o f  pro fess ion a l ly  
superv ised  c lean ing  s ta t io ns  a n d  reh ab i l i ta t ion  cen tres  arc  
ex trem ely  sm all .  A ssu m in g  the m o s t  fav o u rab le  
co n d i t io n s ,  0 . 8 %  o f  all b irds a ffec ted  by oil can  be 
rescued. T h e  p ro p o r t io n  o f  b irds  successfully  c leaned 
varies w ith  the  species, b u t  in m os t eases it is species, the 
rescue o f  w h ich  has no  im p ac t  at the p o p u la t io n  o r  eco log i
cal level w h ich  a re  m o s t  easily c leaned: gulls, sw ans ,  som e  
species o f  geese, co o ts ,  etc. T h e  percen tages  o f  su rv ivors  are 
small fo r  g en u in e  pelagica! seab irds .  A f te r  the  r inging an d  
release o f  these b irds  the  ra te  o f  recovery, i.e. (he d e a th  rate, 
is h igher  th a n  in the n o rm a l  ease. A lso  in ju ry  to  the feathers 
and  the in te r io r  o rg an s  as a result o f  the oil p o l lu t io n  (and 

possib ly  the  c lean ing?)  mus! be a s su m ed .  F u r th e rm o r e ,  the 

n a tu ra l  b e h a v io u r  o f  the ca p tu re d  a n im a ls  is d is tu rbed . '  

T h e re fo re  they b e c o m e  ou tcas ts  a n d  this rarely  allows a 

re in teg ra t io n  in to  a free-living p o p u la t io n .  C lea n in g  and  

rehab i l i ta t in g  birds involves large costs a n d  for  these reasons 
a t te m p ts  to  c lean  oiled seab irds have  to  he regarded  as 

ab su rd .

The human aspect
To th e  h u m a n  a n d  ethical p o in t  o f  view, c lea n ing  o f  oiled- 

seab ird s  a p p e a r s  d if fe ren t ly .  O n e  can  h o ld  th a t  m an ,  w ho  
has ra ised  difficulties by his c iv i l iz in g - tcchn o lo g ica l  ac tions 
to  o th e r  c rea tu res ,  has  to  he lp  these  c re a tu re s  in every’ 
poss ib le  w ay .  U n d e r  these c i r c u m sta n c es ,  the  use o f  
f inancial resources  a n d  h u m a n  w o rk  c a n n o t  p la y  a  part  an y  
m o re  th a n  the  fac t  th a t  the  c h a n c es  o f  re scu e  a re  sm all a n d  
that  the  few rescued  b irds  a re  in s ign if ican t  t o  th e  exis tence o f  
the w ild  p o p u la t io n .  T h is  c o n n e c t io n  gives the  idea o f  
e s tab lish ing  a  re p ro d u c t iv e  cap t iv e  p o p u la t io n  f ro m  rescued 
b irds (B o u rn e ,  1970).

It is necessa ry  th a t  the  c lea n in g  a n d  re h a b i l i ta t io n  ac tions, 
if  th ey  a re  n o t  to  c h a n g e  f ro m  h u m a n i ty  to  c rue l ty  to 
an im a ls ,  a re  c a rr ied  o u t  b y  specia lis ts  (v e te r ina r ians ,  b io lo 
gists a n d  an im a l-k c ep e rs )  in a d e q u a te ly  eq u ip p ed  
reh ab i l i ta t io n  cen tres .  T h e s e  rescue  activit ies d e m a n d  a lot 
o f  m o n e y  a n d  h u m a n  w o rk ,  w h ic h  c a n n o t  b e  cov ered  by  the 
n a tu re  co nse rv a t io n  a sso c ia t io n  itself.  W i th  p r io r i ty  the 
m eag re  funds  a n d  possibil it ies o f  th e  n a tu r e  co n se rv a t ion  
assoc ia tions  have  to  be used  fo r  th e  m a in te n a n c e  o f  existing, 
to lerab ly  n o rm a l  living spaces  (b reed ing ,  sh e l te r  a n d  feeding 
places fo r  th e  seab irds)  a n d  th e i r  wald p o p u la t io n s .  In 
a d d i t io n  th e  n a tu re  co n se rv a t io n  a sso c ia t io n s  sh o u ld  ca rry  
o u t  a n d  s t im u la te  scientific  a n d  e d u c a t io n a l  w o rk ,  w hich  
could  su p p o r t  the ir  a im s.  S o  th e  c lean ing  exp e r im en ts  o f  the  
oiled b irds  hav e  to  b e  p e r f o rm e d  a n d  f in anced  b y  o rg a n iz a 
tions th a t  feei b o u n d  them selves to  such  tasks.  In  W est 
G e rm a n y  these a rc  p r e d o m in a n t ly  a n im a l  co n se rva t io n  
assoc ia tions .

W h at Precautions are N eed ed  to R e m o v e  the 
C hronic Oil P o llu t ion ?

T h is  a c c o u n t  sho w s  th a t  the  c lean ing  o f  oiled seab ird s  is 
no t a  p r io r i ty  task  b u t  th e  d e te rm in a t io n  o f  the  po llu te rs  is; 
this a im  ca n  on ly  be  reach ed  by th e  i n te rn a t io n a l  co n tro l  o f  
the N o r th ,  Sea . A t  the  s a m e  tim e  in te rn a t io n a l  laws arc 
needed  w ith  very severe p u n is h m e n ts  fo r  the  pollu ters.  
W i th o ú t  .d ou b t  a  n a t io n a l  a n d  in te rn a t io n a l  superv is ion  o f  
the N o r th  S ea  is needed .  T h e  first p r io r i ty  is an  overall air- 
su perv is ion ,  a lr ead y  p rac t iced  w ith  success jn  the 
N e th e r la n d s .  In  a d d i t io n  a co m preh en s iv e  co n tro l  o f  the 
p ro d u c t io n  p la t fo rm s  is req u ired .  T h ese  a rc  n o w  ex tend ing  
to the  west coas t  o f  S ch lesw ig-H ols te in ,  w h ere  the  first test 
drilling has been p ro d u c t iv e .  Finally ,  in the  interest o f  the 
m a in te n a n c e  o f  th e  hea l th  o f  the N o r th  Sea, science an d  
n a tu re  co nse rv a t io n  assoc ia t io ns  shou ld  put p ressure  on  
en fo rc in g  in te rn a t io na l  laws a n d  co r re sp o n d in g  p u n is h 
ments ,  in o rd e r  to  end  the c h ro n ic  oil po llu t ion  o f  this 
sensitive m a r in e  ecological system.

B o u r n e ,  W .  I t .  I \  ( 1 9 7 0 ) .  O i l  p o l l u t i o n  a n d  b i r d  c o n s e r v a t i o n ,  / i / o / .  ;
Consens, 2 ,  . 10 0 - 3 0 2 .

Clark, R, B. (1978). Oiled seabirds rescue and conservation, ./. Ih h .
Res. Ih i C an., 35,675-678.

Cramp', Si. A. O. (1977), H a n d b o o k  o f  I he Birds o f  Europe, the M idd le  
East a n d  N o rth  A frica , V o l .  I . O x f o r d .

D r o s t ,  R .  ( 1 9 2 8 ) .  Dic Ö l p e s t  u n d  i h r e  W i r k u n e  a u f  d i c  ( . c h e w e s e n  de s  
M e e r e s .  N aturforscher, -1, 5-10-5-t -I .

. l o e n s e n ,  A .  I I .  &  H a n s e n ,  C .  B.  ( 19 7 7 ) .  O i l  p o l l u t i o n  a n d  s e a b i r d s  in 
D e n m a r k .  Danish R e v i e w  G a m e Biologe,  1(1, 32  ff.



*VtliuT' ic I N u m b e r  V M t i r e h  19X4

uu*. B. .V V.-nik, O. ÍI9S2) . S rr v r tu r f— O p f e r  t ie r  Ö lp e s t, Ol ler i! -  
i l c d  N T ,  \V G e r m a n y .

V h n e u l e r .  U . 119X0). Hal lig  N o rd ero o n .  zur S i tu a t io n  d es  verein.sei|’eneu  
*»« h u t / f i l * t u n .  S t-rv /ixe l, J .  .1.1 -.17.

le im n e ,  M .  (1 9 67 ) .  V ögo lfrc i s ta i tc  ScharhOrn . Jorrfsunrf S t i a . ,  3 , 5 - 1 6 0 .
V a uk .  Ci. (197.1). B e o b a c h t u n g e n  a m  S e e h u n d  ( P / tneu  v itu iin a )  a u f  

i leíf.’i ilami. J a w J w iss .,  ]9,  J 1 7 - J 2 ) .
Vauk . ( i .  (19X0). Z u m  A b l a u f  des  SeevO gels tcrbens  als F o lg e  “ s c h le i c h 

en der  Ö l p e s t ’* a u f  H e lg o la n d  im Frühjahr 1979.  I 'n ^ e iw orfe , 30 .  
27 ! - 2 7 6 .

Vaiik .  G .  (1981) . ö lp c s l b c r i c l u  H e lg o la n d  1980 .  S e c v ö g c l .  2, 6 3 -fifi .
V. iuk, G. (1 9 82 a ) .  O lpc sth cr ic l i l  H e lg o la n d  1981. S ccvO gcl.  3 , 1 0 7 - 1 0 “).
Van!;,  G. (19821)). i 'es ia ndscntvv ic kl iir ig  (1er S i t b c r m o w c  ( U m s  a r g e n -  

h t i h '<) u n d  d ic  K cg ctu ng  ihres  l i e s la n d c s  d u r ch  j a g d l ic h e  M a s s n a h m e n  
a u f  der Insel  H e lg o la n d .  S ecv O gc l ,  3 ,  7 1 - 8 4 .

Vauk,  C!. (198 3 ) .  ö lp e s t b e r i c h t  H e l g o l a n d  1982 .  S c c v ö g c / .  9. 1 - 3 .
Vauk, Ci. & P le r s lo r f f ,  K. (1 9 7 3 ) .  f i r g eb n isse  d re i zeh n jä h r ig er  O lp c s i -  

b e o b a d d u n g e n  a u f  H e l g o l a n d  ( 1 9 6 0 - 1 9 7 2 ) .  C n r a x .  4 , I 3 6 - 1 4 f i .
Vauk , Ci. &  R e in ek in g ,  H. ( 1 9 8 0 ) .  E r g e b n is s e  w c i lercr  s ich en  J a h r e  

Ol p es i b e o b a c h t  u n g e n  a u f  H e lg o la n d  ( 1 9 7 3 - 1 9 7 9 ) .  S cev f lg c l ,  1, 2 2 - 2 8 .

S ljr in c  1‘n ilu ltim  Hullrtin. Vol. 15. Nn. 3. pp. 93-101 . 1984. OO’ i - ) 3Ä .\V H  S3 O l . 0 ( 0
l ’n iitcd  III ( a r a l  llrK sin C I9R4 l’e i f jm o n  l ’ i r s r  |  ul.

Heavy Metal Content and Lithological 
Properties of Recent Sediments in the 
Northern Adriatic
k .  D O N A Z Z O L O ,  0 .  H I E K E  M E R L I N ,  L.  M E N H G A Z Z O  VI I I U R I  a n d  B.  P A V O N I  
D ipartim ento d i Scienze Am hientali, ¡'acolla d i Chiniica Industriale, Dorsodttro, 2137. 30/23 Venezia, Italy

H eavy m ela l  (H g , P b ,  C d ,  C u ,  C r ,  Ni, C o ,  Z n  a n d  Ke) 
c o n cen tra t ion s ,  textur.il charac te rs  a n d  m inera lóg ica!  c o m 
positions have  been de te rm ined  on 246 .surface sed im en t  

; sam ples f ro m  the N o r th e rn  A dria t ic  I ta lian  sea a re a .  T h e  
re lationship  be tw een  the heavy m etals  co n te n t  an d  the 
pelite ( < 6 3  p m  frac tion )  percentage  has been s tud ied .  All 

* Ute m etals  resulted  accu m ula ted  in the fine f rac t io n  with 
the fo llow ing  percen tages (H g, 9 5 % ;  Zai, 8 6 % ;  IM), 8 2 % ;  
C u, 7 9 % ;  C d ,  7 4 % ;  Ni, 7 0 % ; C r ,  6 5 % ;  C o ,  6 5 %  a n d  Kc, 
6 4% ) .  T h e  specific  su rface  arca  has been m easu red  on 44 
sam ples  a n d  co rre la ted  to metal values. A fairly po o d  
(50%  a n d  m o r e  varia tion  explained) l inear  co rre la t io n  c o 
efficient has  been fo u n d  fo r  Ni and  C u in Ihe en tire  a rea ,  
less significant co rre la t io n  fo r  o ilier m eta ls .  In  o rd e r  to dis
crim inate  be tw een  na tu ra l  atitl an th ro p o g e n ic  orig in  the 

metal c o n c e n t ra t io n s  on  Ihe w hole  sed im en t  has been 
norm alized  on  the basis o f  the pelite p ercen tage .  In Ihe 
areal d is tr ib u t io ns  d ra w n  with Hie co rrec ted  values, zones 
co n tam ina ted  by industria l  discharges have been identif ied 
mainly in f ro n t  o f  the lagoon  of Venice.

In a p r e v i o u s  w o r k  ( D o n a z z o i o  et a i,  1981)  w e  p u b l i s h e d  
t he  h e a v y  m e t a l  c o n c e n t r a t i o n s ,  t h e  t e x t u r a l  c h a r a c t e r s  a n d  
m i n e r a l o g i c a l  c o m p o s i t i o n s  o f  s e d i m e n t s  c o l l e c t e d  in f r o n t  
o f  t h e  L a g o o n  o f  V e n i c e .  H i g h  l evels  o f  Z n ,  P b  a n d  I It; 
w e r e  f o u n d  in  a r c a s  f a c i n g  t h e  L i d o  a n d  M a l a m o c c o  p o r t  
e n t r a n c e s ,  m a i n l y  d u e  t o  w a s t e  m a t e r i a l s  f r o m  i m l u s i r i a l  
p r o c e s s i n g  o f  z i n c  m i n e r a l s .  T h e  s t u d y  h a s  b e e n  t h e n  
e x t e n d e d  t o  t h e  I t a l i a n  A d r i a t i c  s e a  a r c a  f r o m  t h e  P o  di 
L e v a n t e  t o  t h e  I s o n z o  r i ve rs  m o u t h s .  P r e l i m i n a r y  r e s u l t s  
c o n c e r n i n g  H e ,  P b  a n d  C d  h a v e  b e e n  p r e s e n t e d  at  t h e  
S y m p o s i u m  The Adriatic Sea-Characterisiics and Per
spective.'; R o v i n i j ,  O c t .  1982 ( D o n a / . / o l o  el al., 1983) .  
W h e r e a s  a  s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  t h e  s e d i m e n t  
l i ne  f r a c t i o n  p e r c e n t a g e s  a n d  t h e  M g  a n d  P b  c o n c e n t r a 

t i o n s  w a s  o b s e r v e d  in  t h e  e n t i r e  a r e a .  C d  s h o w e d  a  s i m i l a r  
b e h a v i o u r  o n l y  i n  a  r e s t r i c t e d  z .onc .

In  t h e  p r e s e n t . . p a p e r  w e  d i s c u s s  t h e  c o n t e n t s  o f  M g ,  P b ,  
C d ,  C u ,  C o ,  N i ,  F c ,  C r  a n d  Z n  in  t e r m s  o f  t h e  gr a i n- s i z . e  
a n d  m i n e r a l o g i c a l  c o m p o s i t i o n  a n d  o f  t h e  s p e c i f i c  s u r f a c e  
a r e a .  O u r  a i m  is a l s o  t o  d e f i n e  a  p r o p e r  m e t h o d  f o r  
n o r m a l i z i n g  t h e  h e a v y  m e t a l  c o n c e n t r a t i o n s  i n  o r d e r  t o  
d i s t i n g u i s h  n a t u r a l  o r i g i n s  o f  t h e s e  e l e m e n t s  f r o m  a n t h r o 
p o g e n i c  i n p u t s .

K x p er im cn h il'

Study area
T h e  s t u d i e d  a r c a  e x t e n d s  f o r  a b o u t  2 5 0 0  k n r  w i t h i n  t h e  

I t a l i a n  t e r r i t o r i a l  w a t e r s  f r o m  I s o n z o  t o  P o  di  L e v a n t e  
r i ve rs  (P ig .  1). In t h i s  p a r t  o f  t h e  A d r i a t i c  S e a  t h e  p r e v a i l i n g  
w a t e r  c u r r e n t s  r u n  c o u n t e r c l o c k w i s e  p a r a l l e l  t o  t h e  c o a s t 
l ine .  T h e  e i g h t  m a i n  r i v e r s  f l o w i n g  i n t o  t h e  s e a  d r a i n  
w a t e r s  f r o m  he ' av i l y  i n d u s t r i a l i z e d  a n d  i n t e n s i v e l y  c u l t i 
v a t e d  d i s t r i c t s ;  o n  t h e  i n n e r  b o r d e r  o f  t h e  t w o  m a i n  
l a g o o n s ,  i .e.  o f  V e n i c e  a n d  M a r a ñ o  c o n n e c t e d  w i t h  t h e  se a  
t h r o u g h  c h a n n e l s  o r  p o r t  e n t r a n c e s ,  t h e  i n d u s t r i a l  z o n e s  o f  
M a r c h e r a  a n d  A u s s a - C o r n o  a r c  l o c a t e d ,  r e s p e c t i v e l y ,

Sampling and analyses
In  th i s  a r c a  2 4 6  s u r f a c e  s e d i m e n t  s a m p l e s  h a v e  b e e n  

c o l l e c t e d  b y  a  m o d i f i e d  V a n  V e e n  g r a b ,  s a m p l e r  a b o a r d  t h e  
R . V .  U. D ’A neona o f  t h e  I t a l i a n  C . N . R .  d u r i n g  t h r e e  
c r u i s e s  in 1977,  1978 a n d  1979.  T h e  d e n s i t y  o f  t h e  s a m p l i n g  
ui id h a s  b e e n  i n c r e a s e d  in  f r o n t  o f  t h e  l a g o o n  o f  V e n i c e  
p o r t  e n t r a n c e s  a n d  o f  t h e  P o  di  L e v a n t e ,  A d i g e  a n d  H r c n t a  
r i ve r  m o u t h s  w h i c h  w e r e  s u p p o s e d  t o  b e  t h e  m a i n  s o u r c e s  
o f  p o l l u t a n t s  f o r  t h e  I t a l i a n  N o r t h e r n  A d r i a t i c  Se a .

T h e  s a m p l e  h a n d l i n g  a n d  t h e  c h e m i c a l ,  s c d i m c n t o l o g i c a l  
a n d  m i n e r a l o g i c a l  a n a l y s e s  w e r e  c a r r i e d  o u t  f o l l o w i n g
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