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Introduction

S team er D ucks Tachyeres a re  large, sex
ually d im orphic diving A natidae  which are 
restric ted  to  sou thern  South A m erica (W el
ler 1976; L ivezey and  H um phrey  1984a). 
F our species are curren tly  recognised: th ree 
a llo p a tric  flightless species w hich feed  
alm ost exclusively in the sea, and a flying 
species which occurs sym patrically  w ith all 
th ree  flighless species, and  frequen ts fresh 
as well as salt w ater hab ita ts  (Johnsgard  
1978; H um phrey  and  T hom pson  1981). The 
behaviour o f these ducks has a ttrac ted  
considerable scientific a tten tion  (M urphy 
1936; M oynihan 1958; Pettingill 1965; W el
ler 1976; Livezey and H um phrey  1982,
1983), bu t surp ris ing ly  little  has been  
repo rted  on the ir foraging behav iour (L ive
zey and H um phrey  1984a, b).

D iet consists prim arily  of benth ic m ol
luscs and a rth ropods, as well as som e o th er 
inverteb ra tes and  fish (M urphy  1936; Jo h n 
son 1965; H um phrey  et al. 1970; W eller 
1976). T he underw ate r sw im m ing action of 
a captive Falkland Flightless S team er D uck 
Tachyeres hrachypterus has been  described 
(L iv ezey  an d  H u m p h re y  1984b), b u t 
descrip tions o f forag ing  b eh av io u r are  
largely anecdotal (M urphy 1936; Johnson 
1965; H um phrey  et al. 1970; W eller 1976; 
Johnsgard  1978). This study details the 
foraging behav iour o f M agellanic Flightless 
S team er D ucks T. pteneres  and Flying 
S team er D ucks T. patachonicus at two 
m arine localities in C hile, noting  in te r
specific and  in ter-sexual d iffe rences in 
foraging behaviour.

M ethods

A pair o f pteneres was observed  during 
N ovem ber 1985 at G u abun , on the west 
coast o f C hiloe Island, and an o th e r at 
Porvenir B ay, Isla G ran d e , in the S trait of 
M agellan. T hree  pairs o f patachonicus were 
observed  at Porvenir. O bservations w ere 
m ade th roughou t the tidal cycle. B irds w ere 
sexed using bill and  p lum age fea tu res  
described  by H um phrey  et al. (1970) and 
W eller (1976).

T he dura tion  o f each foraging bout and 
the hab ita t in which foraging occurred  w ere 
recorded . W henever possib le , th e  d u r
ations o f dives o f both  b irds in a pair w ere 
recorded  th roughou t a foraging bout. T he 
frequency with which visible prey item s 
w ere brought to  the surface was recorded  
at G uabun  for pteneres and  at P orven ir for 
patachonicus.

N on-param etric  statistics (contingency 
tables and M ann-W hitney U  tests) w ere 
used to test the significance of differences 
in foraging behaviour.

Results

T he pair o f pteneres a t P orvenir was sep
ara ted  from  the patachonicus pairs by a 
sm all h ead la n d , a lthough  bo th  species 
occurred  in seem ingly identical hab ita t. No 
in teractions w ere seen betw een  the two 
species and the th ree  pairs o f patachonicus 
m ain ta ined  te rrito rie s  a rran g ed  linearly  
along the shoreline. Several boundary  dis
pu tes w ere observed  betw een  these pairs.

M agellanic Flightless Steam er D uck

A t G uabun , all foraging occurred  within 50 
m of the shore , over large jum bled  boulders 
at the base of a low cliff on a m oderately  
exposed shore. T here  w ere no beds o f the 
kelp  M acrocystis pyrifera . A t P orvenir 
foraging occurred  only in and a round  the 
kelp  band , betw een 50 and 100 m from  the 
shore.

W e observed  one foraging bout which 
had already  started  w hen observed , and 
four com plete  bouts, ranging in duration  
from  25 to  42 m inutes. Foraging occurred  
during 14% o f the observation  period  (17.4 
hours), and all bouts occurred  within three 
hours o f low tide.

T. pteneres fo raged exclusively by diving, 
dive-tim es ranging betw een 9 and 58 s 
(Figure 1). A t G uabun  dives w ere longer 
w hen the sea was rough (m ean ±  S .D . dive 
dura tion  32.4 ±  13.3 s) than  w hen the sea 
was calm  (27.5 ±  10.9 s, U 23.w =895 , 1- 
tailed P < 0 .0 5 ). Foraging occurred  within 
2 0  m o f the shore , o ften  a round  wave-
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Figure 1. Dive-times of male and female Magellanic Flightless Steamer Ducks at Guabun (A) and 
Porvenir (B).
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w ashed rocks, w hen the sea was calm , 
w hereas w hen it was rough all foraging 
occurred  betw een 20 and 50 m from  the 
shore.

D ive-tim es at G uabun  w ere m ore vari
able than  those at P orvenir (Figure 1), 
presum ably  because foraging at the la tte r 
site was restric ted  to  the offshore kelp bed 
w here w ater dep th  was fairly uniform . A t 
G uabun  dive-tim es of the fem ale w ere 
significantly sho rte r than  those of the male 
(U 4(l.46=  1183.5, PC 0.05). T he sam e trend  
was ap p aren t at Porvenir, bu t the difference 
was no t significant due to  the narrow  range 
o f  d iv e - tim e s  ( U 2 5 . 3 2  =  4 7 2 .5 ) . M ales 
b rought prey item s to  the surface m ore 
frequently  (33%  of dives, n = 4 0 ) than  did 
fem ales (1 3 % , n = 4 5 , X 2= 4 .4 8 , d f = l .  
PC 0.05).

Flying Steam er D uck

A t Porven ir the pairs o f patachonicus fo r
aged in tw o distinct zones: in d eep  w ater in 
and around  the kelp beds, betw een 50 and 
250 m offshore; and inshore o f the kelp 
band , in shallow  w ater over a m ud and 
pebble substra tum , covered in places by a 
thick m at o f filam entous g reen algae.

Foraging bou ts o f patachonicus w ere less 
discrete than  those o f pteneres, and w ere 
frequently  d isrup ted  by agonistic in terac
tions. Foraging occurred  during 19% o f the 
observation  period  (12.4 hours), w ith m ore 
than  90%  o f foraging occurring  in the early 
m orning (before 9.00) and in the late a fte r
noon (a fte r 18.00), apparen tly  independen t 
o f tidal cycle.

T. patachonicus fo raged by diving in deep  
w ater (56%  o f foraging tim e), by dabbling 
and up-ending in shallow w ater (38% ), and 
by picking prey  item s off floating kelp stipes 
( 6 % ). D ive duration  in deep  w ater around  
the kelp beds ranged from  7 to  45 s (Figure 
2a). Inshore, head subm ergence while dab 
bling and up-ending was sh o rte r, ranging 
from  1 to 25 s (F igure 2b). D ive-tim es of 
niales w ere significantly longer than  those 
o f fem ales w hen feeding to g e th e r in deep  
w a te r (U ,6.M= 2 5 5 9 , PcO .O O l). V isible 
prey item s w ere seldom  brough t to  the 
surface by e ith e r sex while feeding in deep  
w ater (3%  of dives, n = l  17), and  no large 
item s w ere b rought to  the surface while 
feeding in shallow  w ater (n =  109).

Pairs o f both  species generally  dived 
synchronously, w ithin five seconds o f each

o ther. In som e pairs the fem ale norm ally 
dived first, w hereas in o thers  the m ale dived 
first.

Discussion

W e lle r  (1976) s u g g e s te d  th a t  F ly ing  
S team er D ucks feed m ore frequently  and 
at a low er intensity  than  do the flightless 
species. This has been in te rp re ted  as an 
adap ta tion  to  preven t full stom ach loads 
from  im peding flight in the fo rm er (H um 
phrey  and  Livezey 1982). O ur data  support 
W e lle r 's  o b se rv a tio n , b u t fo rag in g  by 
patachonicus was no t d is tribu ted  evenly 
th roughou t the day. O bservations w ere too  
lim ited to  determ ine w hether foraging was 
tidally o r diurnally  m ed ia ted , though p te
neres did not forage at high tide (ef. Johnson 
1965). T he low freq u en cy  w ith w hich 
patachonicus  b rought large prey item s to 
the surface com pared  w ith pteneres agrees 
w ith the observations th a t the flying species 
generally  takes sm aller and  less robust prey 
than  do the flightless ones (M urphy 1936; 
Johnson  1965; H um phrey  et al. 1970; W el
ler 1976).

W here the two species occurred  together 
patachonicus used a g rea te r range o f fo rag
ing hab ita ts than  did ptneres. C oupled  with 
dietary  differences, this rep resen ts  a niche 
difference which may allow  coexistence. 
H ow ever, the Falk land F lightless S team er 
D uck has been reported  to  feed by dabbling 
and by picking prey off floating kelp stipes 
(Johnsgard  1978). T. pteneres  m ay occas
ionally use these foraging techniques, re 
ducing the inter-specific d ifferences with 
patachonicus. A lso , the diets o f the chicks 
o f th e  two species a re  likely to  overlap  
greatly  (W eller 1976). necessita ting  the 
m ain tenance of discrete te rrito ries  betw een 
the two species. B oth species are  very 
aggressive, w ith the larger flightless species 
dom inating  the sm aller flying one (W eller 
1976; Livezey and H um phrey  1985; N eueh- 
terle in  and S to rer 1985).

W ater dep th  apparen tly  was a m ajo r 
de term inan t o f dive-tim e in both  species. 
D ive-tim es of the tw o species w ere sim ilar 
w hen feeding in the kelp beds at Porvenir, 
suggesting tha t there  is little difference in 
diving ability betw een the two species. 
L o n g e r d iv e -tim es  w ere  re c o rd e d  fo r 
pteneres than for patachonicus, but this may 
have been because the flightless species 
foraged in deep er w ater a t G uabun.
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Figure 2. The durations of dives and dabbling by Flying Steamer Ducks in deep water in and around 
the offshore kelp band (A) and in shallow water inshore of the kelp band (B) at Porvenir.
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M ales in all the species are  larger than  
fem ales, weighing 1.2 to  1.3 tim es as much 
(L ivezey and  H um phrey  1984a). C ooper 
(1986) show ed th a t large co rm oran ts tend  
to  dive for longer than sm all ones, and 
suggested th a t large anim als can have larger 
oxygen stores and hence perform  longer 
dives than  small anim als. D espite generally 
longer dive-tim es of m ale S team er D ucks, 
the longest dives reco rded  w ere actually for 
one fem ale pteneres. It seem s unlikely that 
the sexes w ould dive to  d ifferen t dep ths (ef. 
D ew ar 1924), w hen both  m em bers o f a pair 
forage toge ther, diving synchronously at 
the sam e place.

Livezey and H um phrey  (1984a) noted  
th a t fem ale S team er D ucks had  m ore bill 
lam ellae than  did m ales, and suggested tha t 
fem ales are  adap ted  to  take sm aller prey 
than  m ales. This hypothesis is suppo rted  by 
the significantly g rea te r num ber o f large 
prey  item s brought to  the surface by m ale 
pteneres than  by fem ales. W e suggest tha t 
d if fe re n c e s  in u n d e rw a te r  fo ra g in g  
behaviour, notably  search p a tte rn s , resu lt
ing from  the selection o f d ifferen t prey  m ay 
account fo r inter-sexual d ifferences in dive-

tim es. Sexual d im orph ism  in S team er 
D ucks may be im portan t in reducing com 
petition  betw een paired  m ales and fem ales 
(ef. Livezey and  H um phrey  1984a) w hich, 
in the flightless species, m aintain  perm a
nent feeding territo ries (W eller 1976).
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Summary

Marine foraging behaviour o f Magellanic Flight
less Steam er Ducks Tachyeres pteneres and 
Flying Steam er Ducks T. patachonicus is descri
bed from two localities in southern Chile. Paired 
birds feed together, diving synchronously. Max
imum dive-times of 58 s in pteneres and 45 s in 
patachonicus were recorded. Males dived for 
longer than females, presum ably as a result of 
dietary differences.
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