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ABSTRACT 

Surveys conducted as p a r t  o f  the A n t a r c t i c  Marine L i v i n g  Resources 
Program i n  1987 provided data on the number, size, and l o c a t i o n  o f  penguin and 
A n t a r c t i c  Blue-eyed Shag co lon ies  and the  breeding s ta tus  o f  o the r  seabirds i n  
the South Shetland Islands, Antarc t i ca .  We encountered several species a t  
many more s i t e s  than p rev ious l y  reported, thus inc reas ing  t h e  known breedi ng 
l o c a l  i t i e s  o f  American Sheathbi 11 s and skuas by t h r e e f o l  d, Chi ns t rap  Pengui ns 
by twofold, and Cape P e t r e l s  and A n t a r c t i c  Blue-eyed Shags by 50%. 

Our minimum est imate o f  1,620,000 breeding Chinstrap Penguins, the most 
abundant penguin i n  the  study area, i s  about 2.5 times grea ter  than previous 
estimates. Although there  appears t o  have been about a 40% o v e r a l l  increase 
i n  the  Chinstrap Penguin popu la t ion  i n  the  l a s t  20-30 years, about three- 
fou r ths  o f  the  d i f f e rence  between our counts and previous ones i s  due t o  more 
complete coverage o f  a v a i l a b l e  nes t i ng  h a b i t a t  i n  1987. For the  same reason, 
a t  l e a s t  i n  par t ,  o ther  species o f  breeding seabirds were a l so  found t o  be 
more abundant than p rev ious l y  reported. 
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INTRODUCTION 

Data on the d i s t r i b u t i o n  and abundance o f  breeding penguins and o ther  
seabirds o f  the A n t a r c t i c  Peninsula and the i s lands  o f  the Scot ia  Sea have 
been summarized recen t l y  bu t  in fo rmat ion  i s  incomplete (Watson e t  al., 1971; 
C roxa l l  and Kirkwood, 1979; Ni lson, 1983; Croxa l l  e t  al., 1984). To f i l l  data 
gaps, we censused breeding b i r d s  along most o f  the i c e - f r e e  shore l ine  o f  the 
South Shet land Is lands  from 29 January t o  12 February 1987. This work 
h i g h l i g h t e d  the need f o r  ca re fu l  reg ional  census work t o  assess popu la t ion  
t rends accura te ly  (see Jehl  and Todd, 1985). 

STUDY AREA AND METHODS 

Censuses. Our work i n  the  South Shet land Is lands  (Fig.  1)  was conducted 
i n  con junc t ion  w i t h  the AMLR Program surveys o f  seals, p r i m a r i l y  A n t a r c t i c  f u r  
seals  (Arctocephalus gaze1 l a )  and southern elephant seals ( M i  rounga 
1 eoni na] . We s u r v e y e m c e - f  ree shore1 i nes o f  K ing George, Ne1 son, Robert, 
m c h ,  L iv inqs ton ,  Deception. Snow. Smith and Low Is lands.  and o ther  small 
o f f sho re  i s l a n d s - i n  t h e i r  v i c i n i t y  (Figs.  2-5). 
i nc lude  o f f sho re  i s lands  on the  nor th  coast  o f  K ing George I s l a n d  from Cape 
M e l v i l l e  t o  False Round Po in t  and from S t igan t  Po in t  t o  F i l d e s  S t r a i t  (F ig .  
2), the i n s i d e  o f  Admira l ty  Bay, K ing George I s l a n d  from Sphinx H i l l  on the  
west t o  Chabr ier Rock on the east (Fig.  21, and o f fshore  i s lands  on the no r th  
coast  o f  Nelson and Robert I s lands  as f a r  west as Dee I s l a n d  o f f  the nor theast  
corner o f  tireenwich I s l a n d  (F ig.  3) .  

Locat ions no t  censused 

In fo rma t ion  f o r  some o f  these areas was obta ined from observers who were 
p r i n c i p a l l y  engaged i n  the censusing o f  seals. 
t he  only  s i t e s  we surveyed f o r  breeding seabirds were the Seal Is lands  and 
Cape Lindsey, Elephant I s l a n d  (Fig.  4). 
re f ra ined  from consu l t i ng  prev ious penguin colony-size est imates f o r  t h i s  
reg ion  (Croxa l l  and Kirkwood, 1979; Jablonski ,  1984) u n t i l  a f t e r  the 
complet ion o f  our work. 

the Po l i sh  research ship, Professor S ied leck i .  Seabirds were viewed through 
8-1OX b inocu la rs  from the  s ta t i ona ry  boats o r  wh i l e  we c ru i sed  a t  approxi-  
mately 1-3 knots, usua l l y  50-300 m from shore. We occas iona l l y  went ashore t o  
census seals and t o  ob ta in  overviews o f  very l a r g e  penguin co lon ies  which were 
no t  completely v i s i b l e  froin the water. 

I n  the Elephant I s l a n d  group 

So as no t  t o  b ias  our censuses, we 

t 

Surveys were conducted p r i m a r i l y  from two i n f l a t a b l e  boats deployed froin 

A t  a l l  Chinst rap Penguin (Py o s c e l i s  a n t a r c t i c a )  co lon ies,  and the  one 
Macaroni Penguin (Eudyptes chryso + o us colony, we counted adu l t s  associated 
d i r e c t l y  w i t h  nests o r  young + on y exc uding per iphera l  b i r d s  such as those 
roos t i ng  nearby, l o a f i n g  on beaches, o r  walk ing t o  and from the co lon ies.  A t  
the  time o f  our censuses, Chinst rap and Macaroni adu l t s  and ch icks  were s t i l l  
c l ose l y  associated w i t h  t h e i r  nest  s i t es .  A t  most Gentoo Penguin (Py o s c e l i s  
papua) co lon ies,  we censused adu l t s  by the above method, but, because + en 00s 
breed e a r l i e r  than Chinstraps, we sometimes est imated a d u l t  numbers by 
count ing  chicks,  a method recommended by Croxa l l  and Kirkwood (1979) when many 
adu l t s  are absent from the colony. Our censuses o f  penguins were dependent on 
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the schedule and p r i o r i t i e s  o f  the sea l  i nves t i ga to rs ,  and thus we were ab le  
t o  ob ta in  c a r e f u l  counts a t  only a few s i t es .  
a v a i l a b l e  f o r  most censuses, the d i s t a n t  looks a t  some colonies, and sub- 
optimal v iewing cond i t i ons  when look ing  up t o  c l i f f s  from a moving boat, we 
probably missed some small colonies o f  Gentoo o r  Macaroni Penguins amidst 
1 arge Chi ns t rap  colonies.  

Because o f  the sho r t  t ime 

Accuracy o f  censuses. 
Blue-eyed Shags as the t o t a l  number o f  adul ts.  

We r e p o r t  est imates o f  breeding penguins and A n t a r c t i c  
Because we cou ld  not  est imate 

other breedi ng species adequately, we r e p o r t  t h e i  r suspected o r  conf i rmed 
breeding s ta tus  only. Among-si t e  d i f fe rences  ex i s ted  i n  censusing cond i t i ons  
(e.g., d iverse  topography, boat versus land vantage po in ts ,  and t ime a v a i l a b l e  
f o r  censusing) and, thus, the accuracy o f  our censuses var ied  considerably. 
Accordingly, we assigned each penguin est imate t o  one o f  f o u r  ca tegor ies  o f  
a cc u racy : 

1) D e t a i l e d  counts o f  i n d i v i d u a l s  i n  small co lon ies  (<500 b i r d s )  o r  
est imates o f  i n d i v i d u a l s  by blocks o f  10, 50, or  100 i n  l a r g e r  colonies -- 
these were made from the l and  by walk ing along colony boundaries; we guess 
accuracy t o  be *5-10% (see Jehl and Todd, 1985). 

2) Rough estimates by blocks o f  100's o r  l,OOO's, from a moving boat, o r  
by walk ing around major po r t i ons  o f  extensive colonies t o  make p a r t i a l  counts 
and mental ex t rapo la t i ons  from these -- the accuracy o f  est imates under 5,000 
i s  probably *10-20%, between 5,000 and 25,000 *20-30% and over 25,000 *30-50%. 

3)  Gross estimates were guesses based on mental comparison w i t h  d e t a i l e d  
counts o f  o ther  penguin c o l  oni  es o r  p r i  o r  experience w i t h  known-sized c o l  on i  es 
o f  o the r  seabirds. These were made f o r  very l a r g e  and expansive co lon ies  when 
t i m e  o r  vantage po in ts  were l i m i t e d ,  and were the l e a s t  r e l i a b l e  o f  a l l ;  
accuracy 1 i k e l y  &50-100%. 

4) Casual observat ions were verbal desc r ip t i ons  from observers concerned 
w i t h  o ther  work, o r  our own f o r  l o c a l i t i e s  where i t  was not  poss ib le  t o  see a 
subs tan t i a l  p r o p o r t i o n  o f  the colony due t o  t ime and vantage p o i n t  
1 i m i t a t i o n s .  

RESULTS AND DISCUSSION 

The f o l l o w i n g  species accounts sumnarize the r e s u l t s  o f  our surveys on 
the d i s t r i b u t i o n  and abundance o f  a1 1 breeding species encountered. 
f a c i  1 i t a t e  d i  r e c t  comparisons w i t h  the numbers o f  breeding s i t e s  and 
i n d i v i d u a l s  i n  t h e  South Shetlands repor ted  by Croxa l l  e t  a l .  (19841, the  
number o f  s i t e s  from our surveys repor ted  belaw does not  inc lude those i n  the  
Elephant I s l a n d  area. 

To 

Ade l ie  Penguin (Pygoscel is ade l iae)  

gathered no i n fo rma t ion  on breeding d i s t r i b u t i o n .  
Because t h i s  species had f i n i s h e d  breeding before our e f f o r t  began, we 
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C h i  nstrap Penguin (Pygoscelis an tarc t ica l  

We recorded 91 chinstrap colonies (Table 1 ,  F ig .  6 ) .  A1 though this 
species occurred throughout the study area, most of the breeding s i t e s  and 
population were located on the northern or western sides of the is lands (Table 
1 ). Taking in to  account the margin of e r r o r  i n  our estimates, breeding 
f a i  1 ure before our a r r i  Val, and the lack of quant i ta t ive population estimates 
for  several 1 arge colonies, a conservati ve estimate o f  the mi n imum popul a t i  on 
of chinstraps breeding i n  the study area i s  1,620,000. 
times Croxall e t  a l . ' s  (1984) estimate of about 660,000 b i r d s  nesting a t  45 
s i t e s  i n  the South Shetlands. 

T h i s  i s  about 2.5 

Although conditions f o r  conducting the census were not optimal, our 
estimate of 480,250-641,300 Chinstraps on King  George island compares well 
w i t h  a more detai led 1980/81 estimate of 604,874 (Jablonski, 1984). A 
comparison o f  estimates a t  23 s i t e s  i n  the South Shetlands w i t h  r e l i a b l e  data 
f o r  both 1987 (Table 1, sites w i t h  *) and for  pr ior  counts a t  these sites 
reported by Croxall and Kirkwood (1979) gives t o t a l s  of 376,740 and 270,900 
Chinstraps, respectively. T h i s  suggests t h a t  Chinstrap populations i n  the 
South Shetlands have increased roughly 40% i n  about the l a s t  20-30 years. 
However, since the t o t a l  estimate of breeding Chinstraps on these is lands i n  
1987 is  about 2.5 tiines the previous estimate, i t  appears t h a t  about 110% o f  
this recent 250% increase i n  the population estimate i s  due t o  our more 
cornpl ete coverage o f  avai 1 able nesting habi ta t  i n  1987 compared w i t h  p r ior  
surveys. On the other hand, i t  i s  l ikely t h a t  the s i z e  o f  many of the 
previously uncensused colonies has a1 so increased over time. 

Areas where we encountered large populations unreported by Croxall and 
Kirkwood (1979) were on the north shore of K i n g  George Island ( a l s o  reported 
by Jabl6nski 1984), on Low Island, and t o  a lesser extent, on Livingston, 
Snow, and Smith Islands (Table 1 ) .  In par t icu lar ,  the populations on Low 
Island added most substant ia l ly  t o  the increase. 
chinstraps there  compared t o  about 40,000 estimated from cursory surveys as 
reported by Croxall and Kirkwood (1979).  

Gentoo P e n g u i n  (Pygoscel i s  papua 1 

islands (Table 1, F i g .  7 ) .  Our data indicate  a minimum nesting population of 
18,000 Gentoos i n  the study area. T h i s  f igure is  probably low because: no 
correction was possible t o  take breeding f a i l u r e ,  which occurred before our 
a r r i v a l ,  i n t o  account; we probably missed some Gentoo colonies i n  areas we 
could not survey, and i n  areas where they were not v i s ib le  due t o  t h e i r  
location w i t h i n  large Chinstrap colonies censused from a distance (e.g., 
Harmony Point, Nelson Is land) .  Croxall e t  a l .  (1984) estimated t h a t  about 
40,000 Gentoo's nested a t  24 sites i n  the South Shetlands. 
Penguins a t  10 sites not reported by Croxall and Kirkwood (1979). 
the si gni f icance o f  t h i  s i s unclear because Gentoo colony locat ions frequently 
change from year t o  year ( W .  Trivelpiece, pers. commun. 1. 

We estimated 760,000 

We encountered 21 Gentoo colonies, primarily on the southern sides o f  the 

We found Gentoo 
However, 

Macaroni Penguin (Eudyptes chrysolophus) 

Seal Island was the only s i t e  where breeding Macaroni Penguins were 
observed. One colony of 40 adul ts  and 12 chicks and a second o f  85 adul ts  and 
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13 ch icks  were found on the east and no r th  sides o f  the is land,  
respec t i ve l y .  As noted above, we cou ld  have missed small numbers o f  b i r d s  
nes t i ng  w i t h i n  Chinstrap colonies, espec ia l l y  s ince we cou ld  no t  thoroughly 
i n v e s t i g a t e  the  few s i t e s  where the  species has been repo r ted  co-occurr ing 
w i t h  Chinstraps south o f  the  Elephant I s l a n d  group (Croxa l l  and Kirkwood, 
1979). 

Southern Gian t  Fulmar (Macronectes giganteus) 

'de recorded Southern Gian t  Fulmars a t  37 s i t e s  sca t te red  throughout the  
study area (Table 1, F ig .  8 ) .  C roxa l l  e t  a l .  (1984) est imated t h a t  about 630 
b i r d s  bred a t  43 s i t e s .  Because these fulmars breed i n  loose co lon ies  on f l a t  
o r  gent ly  s lop ing  t e r r a i n  atop coastal  b l u f f s  and o f f sho re  i s lands  o r  rocks, 
our observat ions made p r i m a r i l y  from boats are inadequate f o r  making 
popu la t i on  est imates due t o  the  l i m i t e d  v i s i b i l i t y  a v a i l a b l e  t o  us from 
boats. 
fu lmars from a boat w h i l e  Jabl6nski  (1980) repor ted  1,012 b i rds ,  based on nes t  
counts on ldnd. Croxa l l  e t  a l .  (1984) r e p o r t  an assoc ia t ion  o f  t h i s  species 
w i t h  penguin co lon ies  b u t  the fu lmar 's  apparent absence as a breeder i n  some 
areas where very l a r g e  numbers o f  penguins nes t  (e.g., nor th -cent ra l  King 
George I s l a n d )  suggests t h a t  o ther  f a c t o r s  may be important f o r  nest s i t e  
se lec t ion .  Perhaps the  a v a i l a b i l i t y  o f  b l u f f s  o r  c l i f f s  from which b i r d s  can 
launch themselves i n t o  the wind i s  a l so  a fac to r .  

For example, a t  Penguin I s l a n d  ( o f f  King George), we counted about 65 

Cape P e t r e l  (Dapt ion capense) 

We recorded Cape P e t r e l s  a t  18 apparent nes t i ng  s i t e s  (Table 1, Fig. 
9). Since t h i s  species nests i n  c rev ices  p r i m a r i l y  on steep c l i f f s  and 
b l u f f s ,  boat surveys are  adequate f o r  de tec t i ng  only the  presence o r  absence 
o f  breeding b i rds .  C roxa l l  e t  a l .  (1984) estimated 2,000 t o  20,000 b i r d s  a t  
more than 10 s i t e s  i n  these is lands .  Although t ime l i m i t a t i o n s  prevented us 
from conducting a more thorough census, we suspect t h a t  the present breeding 
popu la t i on  s i z e  i s  on the  low end o f  the  range repor ted  by Croxa l l  e t  a1 . 
(1984). 

W i  1 son's Storm-Petrel (Oceani t e s  oceanicus) 

We recorded Wi lson 's  Storm-Petrels f l y i n g  around s u i t a b l e  breeding 
h a b i t a t  o f  c l i f f s  and scree slopes a t  only seven s i t e s  i n  the  study area 
(Table 11, and so were unable t o  est imate popu la t ion  s i ze  r e l i a b l y .  
storm-petrel  s are  p r i m a r i l y  nocturnal  a t  colonies, surveys from boats a re  
inadequate f o r  censusing t h i s  species. Croxa l l  e t  a l .  (1984) est imated t h a t  
two m i l l i o n  b i r d s  bred a t  more than 57 s i t es .  More land-based work i s  needed 
t o  c l a r i f y  popu la t ion  s ta tus  i n  the region, p a r t i c u l a r l y  because no 
s a t i s f a c t o r y  est imates o f  storm-petrel popu la t ions  i n  the  A n t a r c t i c  have been 
made t o  date. 

Since 

A n t a r c t i c  B1 ue-eyed Shag (Phal acrocorax a t r i  ceps) 

s i t e s ,  p r i m a r i l y  on t h e  nor thern  s ides o f  the i s lands  (Table 1, Fig. 70). 
C roxa l l  e t  a l .  (1984) est imated t h a t  1,400 b i r d s  bred a t  21 s i t es .  

We recorded 1,221 Blue-eyed Shags a t  34 p o t e n t i a l  o r  confirmed breeding 
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American Sheathbill (Chionis I_ alba)  

We recorded shea thbi l l s  a t  64 sites scat tered throughout the study area 
(Table 1,  F ig .  l l ) ,  primarily a t  penguin colonies. Although our counts were 
not accurate f o r  estimating to ta l  population s ze, the b u l k  of the population 
apparently occurs on the northern sides of the islands i n  association w i t h  
Chinstrap penguins.  Croxall e t  a l .  (1984) est mated t h a t  1,300 b i r d s  nested 
a t  26 sites i n  the South Shetlands. 

Skua spp.  (Brown Skua Catharacta lonnberyi and 
maccormi cki I 

South Polar Skua C .  - 

We recorded skuas a t  76 s i t e s  (Table 1,  F ig .  12) .  Most b i r d s  appeared t o  
be C. lonnber i ,  b u t  many were not ident i f ied t o  species. Ident i f icat ion t o  

hybridization o f  the two species i n  the South Shetlands. 
have feedi ng  terri t o r i  es i n  pengui n rookeries, whereas South Polar Skuas do 
not (Trivelpiece and Volkman, 19821, we were more l ike ly  t o  overlook the 
l a t t e r  species. Croxall e t  a l ,  (1984) estimated t h a t  840 C. lonnbergi bred a t  
more than 20 sites dnd 20 C. maccormicki bred a t  six si t e s i n  the South 
Shetlands. A1 though our counts were not adequate f o r  estirnating population 
size,  occurrence of skua a t  76 s i t e s  suggests a much larger  breeding 
population i n  this region than has been reported. Indeed, a t  Point Thomas, 
King  George Island, where 00th species breed, the 44 C. maccormicki nesting 
there i n  1987 ( W .  & S. Trivelpiece, pers. commun.) is-twice the Croxall e t  a l .  
(1984) estimate for  the whole region. South Polar Skua numbers have increased 
i n  recent decades a t  King George Island ( W .  & S. Trivelpiece, pers. comnun.), 
as well as i n  the South Orkneys (Hemmings, 1984). 

speyies, 4 ma e i f f i c u l t  by our often d is tan t  views, was amplified by 
Because Brown Skuas 

Kelp G u l l  (Larus dominicanus) 

We recorded Kelp Gulls a t  80 s i t e s  scat tered throughout the study area 
(Table 1 ,  F i g .  13) ,  b u t  our counts were inadequate for  determining population 
s ize .  Croxall e t  a l .  (1984) estimated t h a t  4,200 b i r d s  bred a t  more than 80 
si tes. 

Antarctic Tern (Sterna v i  t t a t a )  

We recorded Antarctic Terns a t  45 s i t e s  (Table 11 ,  primarily on the 
northern shores of the islands ( F i g .  14).  Our counts were inadequate f o r  
determining population s ize .  Croxall e t  a l .  (1984) estimated t h a t  70,000 
b i r d s  bred a t  44 s i t e s .  

OVERVIEW 

The adequacy of regional coverage and accuracy of population estimates 
f o r  breeding penguins o f  the Sou th  Shetland Is1 ands was previously considered 
"good" r e l a t i v e  t o  other areas i n  the Antarctic (Croxall e t  a l . ,  1984). 
However, i t  i s  c l e a r  from the number of "new1' colonies we encountered and 
other recent surveys ( i .e.,  J ab1 ofiski, 1984) t h a t  regional popul a t i  on 
estimates a re  inadequate even for  species heretofore considered well-censused 
(e.g., Chinstrap P e n g u i n ) .  For example, Low Island, which supports roughly 
one-third of the South Shetland Chinstrap population (Table l ) ,  has had 
minimal pr ior  coverage and Smith and Snow islands,  t o  our knowledge, have 



never been censused before (Croxa l l  and Kirkwood, 1979). Our extens ive b u t  
rough survey i nd i ca tes  t h a t  the  South Shetland Chinstrap popu la t ion  i s ,  a t  
minimum, two t o  three times l a r g e r  than prev ious ly  thought (Croxa l l  e t  a l . ,  
1984). Because our work was conducted w i t h i n  a s h o r t  t ime period, dur ing  one 
year, by one team o f  observers, which has r a r e l y  been the case i n  o ther  
reg iona l  assessments, we a l so  have a bas is  on which t o  apprec iate the  r e l a t i v e  
s izes o f  the var ious penguin colonies.  

Regional survey coverage o f  seabirds nes t ing  i n  c rev ices  and c l i f f s ,  and 
seabi rds breeding i n  more dispersed aggregat i  ons ( g u l l  s, terns,  skuas) has 
been considered inadequate and patchy, respec t i ve l y  (Croxa l l  e t  a l . ,  1984). 
It i s ,  therefore,  no t  s u r p r i s i n g  t h a t  we encountered h igher  numbers of 
suspected o r  conf i rmed breeding s i t e s  f o r  Cape Petere l  s,  American Sheathbi 11 s, 
and skuas than were prev ious ly  reported. This f u r t h e r  suggests t h a t  p r i o r  
r e y i  onal popu la t ion  est imates f o r  most species o f  seabi rds  besi  des penguins 
(Croxa l l  e t  a1 ., 1384) have been rough a t  best o r  t h a t  populat ions have been 
on the increase i n  recent  years. As a r e s u l t  o f  the survey repor ted  here, we 
now have a good i n d i c a t i o n  o f  the number o f  breeding s i t e s  c u r r e n t l y  e x i s t i n g  
f o r  most species. 

Much a t t e n t i o n  has been focused on the apparent increase i n  numbers o f  
A n t a r c t i c  and sub-Antarc t ic  penguins and o ther  species dur ing t h i s  century.  
Th is  change i s  thought t o  be due t o  increased a v a i l a b i l i t y  o f  k r i l l  r e s u l t i n g  
from i ntense ha rves t i  ng o f  baleen whales (S1 aden, 1964; E m i  son, 1968; Conroy 
and White, 1973; Conroy, 1975; Croxa l l  and Kirkwood, 1979; Smith and Tal lowin,  
1979; C roxa l l  e t  al., 1981; Croxa l l  e t  a1 ., 1984). For the South Shetlands, 
i t  has a l so  been suggested t h a t  Chinstraps have increased i n  the  l a s t  20 years 
due t o  the exposure o f  su i tab le  nest s i t e s  by the r e t r e a t  o f  g l a c i a l  i c e  
c l i f f s  (Jablohsk i ,  1984). However, populat ion changes have been we l l -  
documented wi th census data a t  on ly  one penguin colony (Croxa l l  e t  a l . ,  19811, 
and no adequate data e x i s t  f o r  a broad region. 
inoni t o r i  ng programs have gai  ned more a t t e n t i  on i n  the  s c i e n t i f i c  communi ty i n  
response t o  increased commerical harvest  o f  k r i  11 f o r  human use (BIOMASS, 
1983, 1984). Much o f  t h i s  work i s  focused on reproduct ive success and d i e t  
studies.  If changes i n  the s ize  o f  penguin populat ions are t o  be documented, 
there  i s  s t i l l  a need f o r  accurate census work i n  coord ina t ion  w i t h  eco log ica l  
studies.  While i t  i s  beyond the scope o f  t h i s  r e p o r t  t o  suggest methods fo r  
f u t u r e  penguin censuses, i t  i s  c l e a r  t h a t  much more d e t a i l e d  work than t h a t  
repor ted  here w i l l  be needed i f  penguin data are t o  prov ide a s e n s i t i v e  t o o l  
f o r  mon i to r ing  the  hea l th  o f  the  A n t a r c t i c  ecosystem. 

Recently, penguin popu la t ion  
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Table 1. Censuses o f  breeding penguins and shags and assessment of t he  breeding s ta tus  o f  o the r  seabirds on 
the South Shetland Islands, An ta rc t i ca  (Figs. 1-5). Penguin colony s ize expressed as t o t a l  adul ts .  Most 
censuses were of breeding adul ts ,  b u t  a few o f  gentoo penguins were based on ch ick counts ( c ) .  
penguin colony estimates: 
observations (see Methods). * = s i t e s  where ch ins t rap  data i s  compared i n  the t e x t  w i t h  t h a t  repor ted by 
Croxal l  and Kirkwood (1979). FUSG = Southern g i a n t  fulmar (Macronectes i anteus). PETC = Cape p e t r e l  
K&p;ion capense). STWI = Wilson's storm-petrel (Oceanites oceanicus). S h b a r c t l c  blue-eyed shag 

a acrocorax a t r i c e  5 ) .  SHAM = American sheathbi 
( a tharacta o n d n d  C maccormicki). GUKE = ~ e l ~ ~ L & ) d o m i n i c a n u s ) ,  and TEAN = A n t a r c t i c  Tern 
k t e r n a  v i t t k d e e d i n T - s t a t u s  codes: P = poss ib le  b r e e d x e .  occurr ing i n  "appropr ia te"  breeding 
h - , m r o b a b l e  breeder, i e .  e x h i b i t i n g  t e r r i t o r i a l  behavior; @ = confirmed breeder, ie .  nes t ( s )  w i t h  
eggs o r  pre- f ledged young. 

Accuracy o f  
1 = d e t a i l e d  counts; 2 = rough estimate; 3 = gross estimate; 4 = casual 

i o n i s  a a , SKUA = Brown and South Po la r  skuas 

I L o c a t i o n  Date C h i n s t r a p  Gentoo FIJSG PETC SWI SHBE SHAM SKUA GUKE TEAN 

Elephant  I s l a n d  
2 

1. S e a l  I s l a n d s  

2. Cape Lindsey 

1 /30  20,000 & - @ @ P R 6  @ P P PR 

1 / 3 0  120 - - P P 3 P - P -  

125 Macaroni' 
2 

King George I s l a n d  

3. 4-5 km West Cape 1 / 3 1  - 
M e l v i l l e  n e a r  M e l v i l l e  
Peak 

*4. Cape M e l v i l l e  

5. S p i t  o p p o s i t e  
Trowbridge Is. 

6.  Trowbridge Is. 

7. Taylor  P o i n t  & one  
o f f s h o r e  rock 

8. Carolyn B l u f f  & 
h l l l s i d e  t o  Nor th  

*9. S o u t h e a s t  c o r n e r  Nor th  
Fore land  

*lo. Nor th  Fore land  p r o p e r  

11. Hole Rock 

12. h e r a l d  Cove 

13. Brimstone Peak 

14. Brimstone Peak t o  
n e x t  p o i n t  t o  West 

15. Gam P o i n t  

*16. F a l s e  Round Pt .  

17 .  Smal l  p o i n t  j u s t  E a s t  
o f  P o t t i w e r  P o i n t  

18. P o t t i n g e r  P o i n t  

19. K e l l i c k  I s l a n d  

20. Owen I s l a n d  

*21. T a r t a r  Is lsnd/Round Pt.  

22. V i c i n i t y  of Davey P t .  

23. S t i g a n t  P o i n t  

24. O f f s b t e  K O ~ C S ,  
B e l l  P o i n t  

2 
1 / 3 1  8000-9000 - 
1 / 3 1  - - 

2 
1 /31  2000 - 
1/31 - - 

2 
1/31  5000-6000 - 

2 
1 / 3 1  10,000 - 

3 
1/31 50,000 ? 

1/31 - 
1/31  200 

1 / 3 1  10,000 - 
1/31  5000-7000 - 

- 
2 - 

4 

2 

1 /31  - 
1 / 3 1  100,000-175,000 - 
1 / 3 1  500-600 - 

- 
3 

2 

3 
1 /31  150,000-200,000 - 
1 / 3 1  30,000-50,@(rO - 
1/29 25,OOOt - 
1/29 30,000-40,000 - 
1/29 25,000 - 

(10,000 & 15,000) 

1/29 13,550 - 
2 / 1  3000-5000 

( 3  groups)  

3 

2 

2 

2 

1 

2 

P PR P 200-300 P P P P 

- - - - P P @ P  

- - @ -  - @ -  - 

- - - - @ @ P -  

- - - - P P P -  

- - - - P P P P  

- -  P - P P P P  

- - - 15@ - P @ PR 

- - P - P P P R -  

- - P 20@ P P PR - 
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2 
211 150 1 5  P P P P  25. Nor t lwes t  s i d e  of 

F i l d e s  P e n i n s u l a  

26. Nebles  P o i n t  

*27. Ba r ton  Pen insu la  

28. S t r a n g e r  Pt .  

2 9 .  Northwest  T e l e f o n  Rocks 

30. Demay P t .  

31. C h a b r i e r  Rock 

32. Rocks n e a r  Low Head 

*33. L ions  Rump 

34. Penguin I s l a n d  

*35. T u r r e t  P o i n t  

Nelson I s l a n d  

36. V i c i n i t y  of R i p  P t .  

2/11 

2/12 

2/12 

2/12 

2/12 

2/12 

2/12 

2/12 

2/12 

2/12 

- P P -  

P P -  - 
P P -  - 
P P -  - 
- - - - 
- - - - 
P P P -  

- P P -  

P P P P  

P P PR PR 

- 
2 

3500 

150-2 00 

2000 

3000 

2500 

2 

2 

2 

2 

2 
75  ( c )  - - - 

2 
3000 ( c )  - - - 

@ P -  

@ -  

- 

- - 

- 
2 

400 

> loo0  
2 

300 

4 

2 
a 500-1000 
b 100' 2 -  @ PR - 
c 15,000-20,000 

14 P P P P  

37. Nancy Rock ? ? ? ?  Ai t h  
2 / 1  "covered 

penguins  

211 "covered w l t h  ? ? ? ?  
penguins"' 

- 211 1500-20002 P P -  

? ? ? ? ?  

38. Withen I s l a n d  ? ? ? ? ?  

39. Pt .  f 4  km E a s t  of 
Harmony P o i n t  

40. From s i t e  39 t o  
Harmony P t .  

4 P P P -  

- 211 - P P -  1 - P P P  

3 
- 211 > 300,000 @ -  - 

2 
2/11 20,000-25,000 - - - 
2/11 - 700-800 - 

- 
2 - - 

2 
2/11 - 900 P -  - 

1 

- 
loo@ 
- 

- @ P -  

P P P -  

P P P -  

- P P -  

41. Harmony P o i n t  

42. The Toe 

43. D u t h o i t  P o i n t  

44. P t .  2-3 km North of 
D u t h o i t  Pt .  

Rober t  I s l a n d  

45. Newell P o i n t  

46. P t .  4-5 km West of 
Newell P o i n t  

47. Next p t .  t o  West of 
s i t e  46 

48. Heywood Is. 

2 
2 / 1  15,000-20,000 - P P P  

211 - - @ -  - 
3 5@ 

1 

P @ P P  

- P R P  - 
- 211 - @ -  - - P @ -  

211 "almost  a s  many a s  ? ? ? ?  
Harmony P t .  ,Nelson 
Is." 

- 211 - @ PR - 
2 

2 /11  40 - - - - 
2 

2 
- 2/11 5000 e -  

2 /11  2500 - @ -  - 
2/11 - 

- 

- - - - 

? ? ? ? ?  

8 - P @ P  49. Long pt .  N o r t h e s t  
c o r n e r  of i s l a n d  

*50. Edwards P o i n t  

51. Robert  P o i n t  

52. K i t chen  P o i n t  

53. S a l i e n t  P o i n t  

Greenwich I s l a n d  

54. Canto Po in t  

55. Large is. N o r t h  of 
Dee I s l a n d  

- P -  211 - 
211 " l a r g e  co lony"  ? ? ? ?  

- 
4 

- P -  - 
? ? ? ?  
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56. N t . P l y m u t h  t o  Duff Pt .  212  - 
57. Romeo I s l a n d  2/2 500 

2 
- P P R -  

- P -  - 
- - PR P 

P -  - - 
- - PR - 
P -  

P P P -  

P P -  

- P @ -  

- - 

- 

58. Unnamed i s l a n d  212 - - - - - 

59. Rock E a s t  of Cave Is. 212 - - - - - 
60. E a s t  Cave Is. 212 - 
61. T r i a n g l e  Pt. 2/10 - 
62. S p i t  Pt .  

L 

2/10 - 4000-5000 - - - 
L L 

63. F o r t  P o i n t  2/10 3500 250 - - - 
64. Hardy Cove 2/11 - - - - - 

2 
212 8000 - - - - 

L i v i n g s t o n  I s l a n d  

65. Zed I s l a n d  P P P P  

- P P P R  

- 
17 - 66. Wil l iams P t .  6 212 - P -  

67. D e s o l a t i o n  Is. 212 18,000 - -  - 
- 

D m b a r  Is. 
2 - 

2 
68. Wood I s l a n d  212 5000-6000 - - - - 
69. Siddons Pt .  212 - 
70. Black Pt .  2 1 2  - P -  

*71. Cape S h i r r e f f  212 20,800 750 P -  

- - - - 
- - 

1 1 - 
72. Telmo I s l a n d  2 1 3  - - - - - 
73. Mercury B l u f f  213 - - - - - 

74. Rowe P t .  t o  L a i r  Pt. 213 - - - - - 
1 1 

*75. L a i r  P o i n t  213 50 200 

*76. Robbery Beach 213 - - - - - 
- - - 

2 - 77. Window I s l a n d  213 50-100 - PR - 
78. Nor th  Eye r s  Pen. 2 /3  - 
79. Kermone Is. 213 - - - - - 
*80. S t a r t  Pt .  t o  214 5000-6000 2000 @ P - 

- - - - 

a, 2 b92 

Devi l s  P t .  [ a  = rock o f f  D e v i l s  P t .  ; b - 1 km NE D e v i l s  P t ]  

81. Rugged Is. 214 - - - - - 
82. Long Rock 219 - - - - - 

P P P P  

- - - - 
- - P P  

P P P P  

- P P P  

P P P R -  

- P - P  

- P P P R  

- @ P R -  

- - PR PR 

P - P P R  

- - PR @ 

P P P -  

P P @ P  
a 

120@ 

P - PR PR 

- - PR - 
P P PR PR 83. P t .  j u s t  E a s t  of 219 - 

D e v i l s  P o i n t  
- @ P -  

2 

2 
219 200 

219 100 

2 

2 
219 1500 

219 500 

2 
219 2500 

219 - 
219 80 

2 

84. V i e t o r  Rock 

85.  P t  Northest  of 
V i e t o r  Rock 

*86. E lephan t  P o i n t  

87. I s l a n d  j u s t  o f f  
E lephan t  Pt. 

*88. Hannah P t .  West 

89. Hannah Pt .  E a s t  

90. 1-2 km Northest  
Miers B l u f f  

2 

2 
500 P -  - 

50 - - - 
2 

50 - - - 
2 

150-200 PR PR - 
2 

20 - - - 

91. Hiers B l u f f  
L 

219 5000 - - - - P - P P  
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92. Cove 3-4 km N o r t h e a s t  
Miers B l u f f  

93. E a s t  s i d e  F a l s e  Bay 

94. Barnard P t .  West 

95. Barnard Pt .  E a s t  

96. Rugged Rocks o f f  
R e n i e r  Pt. 

*97. Half Moon Is. 

2 
2/9 200 - - - - - - - - - 

2 - - - - 2/10 - 50 - P -  

2/10 750 ( 2  g r o u p s )  - - - - - P P -  - 
2/10 s e v e r a l  thousand ? ? ? ? ? ? ? ? ?  

- 
2 

4 

2 - - - 2/10 3000 - 40@ P - - - 
2 - - - - - - 2/10 6000 - P P  

Decep t ion  I s l a n d  
3 - - - *98. Ba i l ey  Head 2/8 100,000-150,000 - - P -  - - 

4 

1 
99. Macaroni P o i n t  2 /8  > lo00  - - - - - - - - - 

- - - - *loo. B l u f f  West of s i t e  99 2 /8  400 - P  - P R -  

101. S h o r e l i n e  2-3 km West 2 /8  - 
o f  Macaroni  P t .  

102. S t r e t c h  of s h o r e l i n e  2 /8  - 
2-3 km Nor th  of s i t e  103 

- - P -  - P P P -  

- - - - P -  - PR - 

- - - 103. Unnamed p o i n t  218  - - P -  - P -  
2 - - - - - PR - *104. Mainland pt .  N o r t h e a s t  218 15,000 - -  

of  New Rock 
2 

*105. P t .  5-6 km N o r t h e s t  2 /8  15,000 - - - - - - - - - 
o f  Sou th  P o i n t  

2 - - - - *106. F i r s t  b l u f f  West of 2/8 4000-5000 - P P -  - 
Sou th  P o i n t  

2 
*107. En t rance  P o i n t  2/8 4000 - - - - - - - - - 

( 5  g roups )  
L 

*108. P t .  Nor thes t  of 2/8 250 
En t rance  P o i n t  

Snow I s l a n d  

- P - P 1 5 -  P P PR 

- - - 6 @ -  P - P 

109. Cape Timblon 

110. Byewater Pt. 2 /4  700 ( 4  g roups )  - 
2 - - 5 - P P P R  111. P t .  2-3 km Sou th  of 2/4 2350-2850 @ -  

112. C a s t l e  Rock 2/4 5000 - PR - - P -  

113. Monroe P o i n t  2/4 2000 - P P P -  

Byewater Pt. ( 3  g roups )  
2 

2 
- - - 
- - - - 

2 - - - - 114. Cape Conway 2/8 400 - P - P R -  

- - - 115.  Tooth  Rocks 2 / 8  - - P -  - P -  

116. P t .  1-2 km E a s t  of 2/8 2000-2500 200-300 - - P - P -  

117. Hall Pen. West /South 218 2000 - P P -  

118. Hall Pen. E a s t l N o r t h  218 3000 P -  

2 2 - - 
Cape Conway 

2 - - - - - 
Pt.  

2 - - - - - - - 
et. 

2 - 119. P r e s i d e n t s  Head 218 100 @ P P -  - P @ P R  
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Smith I s l a n d  
1 - - - - - - P -  120. Cape Smith 214 4500 - 
2 

121. Cape James 215 10,000 - - - - - P P P -  

Low I s l a n d  
3 

122. Large is. o f f  N o r t h e a s t  215 50,000 - - - - 60@ P - - - 

123. Other  o f f s h o r e  r o c k s 1  215 8100 - - - - - P P P P R  

124. Cape Wal l ace  215 150,000- 5-600 @ - - - P P P -  

125. F i r s t  b l u f f  S o u t h  of 2/5 50,000-100,000 - P -  - - P P P -  

126. V i c i n i t y  Jameson P t .  215 40,000-70,000 - P -  - - P P P -  

p t .  of Cape Wal l ace  
2 

i s l a n d s  Cape Wal l ace  (8000 & 100) 
2 

300,000 
3 

Cape Wallace 
3 

2 - - - - - P P P R -  127. Pt.  Sou th  o f  2/5 1500 
Jameson Pt .  

2 
128. I s l a n d s ,  Jameson Pt. 2 1 5  2750 - - - - 5 0 @ P  P P - 

t o  C a p e  Gary (5 gKOUPS) 
3 - - - -  20@ @ P - 129. Cape Gary 215 200,000 - 

2 
130. P t .  2-3 km E a s t  of 215 6000 (2 groups )  - P -  - - P -  - - 

Cape Gary 
2 - - - - - P P - P  131. Rock 1 km Sou th  of 215 4500 

Cape Hooker 
2 

132. Cape Hooker 215 15,000-20,000 - - - - - P P -  - 
2 - - - - - P P -  133. Two p t s .  Nor th  of 215 100 - 

Cape Hooker 
2 

1 3 4 .  Promonto r i e s  on  North-  215 100 - - - - - P - P P R  
c e n t r a l  c o a s t  
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