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Display inventory of the Torrent Duck

Introduction

T h e  T o rren t D uck  M erg a n etta  a rm a ta  is one 
o f  the  least stud ied  species in the  fam ily 
A natidae . U nlike m ost w aterfow l. T o rren t 
D u ck s are difficult to  keep in cap tiv ity  and 
co n sequen tly  little is know n ab o u t their dis­
p lay  reperto ire . A num ber o f  T o rren t D uck 
d isp lays have been described  (Phillips 1953; 
S co tt 1954; Jo h n so n  1963; W righ t 1965; 
Jo h n s g a rd  1966; M o ffe tt 1970) b u t no  
a ttem p t has been m ade to  s tu d y  the d isplays 
system atically . A  basic  d isp lay  descrip tion  
can  serve to  illum inate th e  re la tions betw een 
individual races o f  T o rren t D u c k s  and  to  
ind icate  phylogenetic  re la tionsh ips w ithin the 
fam ily A natidae  (ef. H ein ro th  1911; L orenz 
1941; D e laco u r & M ay r 1945; Jo h n sg ard  
1960, 1961a, 1965).

In th is p ap er d isp lays a re  tak en  to  be 
r i tu a liz e d  b e h a v io u r  p a tte rn s  . .  . ‘th o se  
p e c u l ia r ly  s t a n d a r d i z e d  a n d  o f te n  
e x a g g e ra te d  p e rfo rm a n c e s  in c lu d in g  all 
vocaliza tions an d  m an y  m ovem ents and 
postu res, w hich have becom e specialized and 
m od ified  as so c ia l s ig n a ls  o r  re le a se rs ' 
(M o yn ihan  1955). T he term ino logy  for com ­
fo rt m ovem ents is th a t o f  M cK inney  (1965).

M ethods

T he follow ing o b se rv atio n s deal prim arily  
w ith one p a ir (M  1/F  1) o f  the  so u th e rn  sub ­
species, M erganetta  a rm a ta  a rm a ta , th a t 
resided in the  lake d istric t on  R io  N alcus, 
O so rn o , C hile, in the  au stra l spring  o f  1975. 
A dditional o bservations on an upriver pair 
(M 2 /F 2 ) and a  pa ir on  R io  C han leu fue  have 
been included. B oth  rivers h ad  sw ift, highly 
oxygenated , clear, co ld  w a ter th a t  m oved in 
an  a rea  o f  rap id s over a  su b s tra tu m  o f  rock , 
s tones and  gravel w ith on ly  lim ited  a reas o f  
sand  an d  silt, ch arac te rized  as rh ith ro n  in 
n a tu re  by  H ynes (1970). D uring  the study, 
individual m ales w ere identified by  varia tions 
in the b lack  and  w hite feather p a tte rn  o f  the 
head  and  neck. Ind iv idual fem ales could  be 
identified by m issing tail feathers w hich are 
m olted  th ro u g h o u t the  year (W eller, 1968).

T he d raw ings a re  based  on super-8 m m  
films exposed a t 24  fram es per second. T he 
so n o g ram s o f vocaliza tions w ere m ade  from  
casse tte  recordings.
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M ale an d  fem ale T o rren t D u ck s have a 
sim ilar d isp lay  reperto ire  and, a lthough their 
v ocaliza tions differ in th a t  th e  calls o f m ales 
a re  p r im a rily  c le a r - to n e d  a n d  th o se  o f  
fem ales are harsh , b o th  sexes stress a  sim ilar 
frequency  range  ( 3 -5  kH z) w hich is above 
the  b ack g ro u n d  noise o f  th e  rap id s (0 -1 -5  
kH z).

P o in tin g , a se rie s  o f  ev en ly  sp a c ed  
h o rizo n tal th ru s ts  o f  th e  h ead  and  neck is 
p e rfo rm ed  com m only  by  m ales and  fem ales. 
B oth sexes o ften  call ju s t  a fte r the  peak  o f 
the head  th ru s t as the h ead  is w ithdraw n. 
T h e  m ale  w h is tle s  a  s ing le  c le a r  ‘w h e e t’ 
(Jo h n sg ard  1966) and the fem ale em its a  
th ro a ty  ‘qu eech ’ (F igu re  1 -2 ). T hese  were 
the m ost com m on  calls heard  du ring  daily 
activities and aggressive in te rac tions. T he 
m ale’s whistle carried  well over the  rap ids 
bu t the fem ale’s call w as easily  lo st in the 
b ack g ro u n d  roar.

All m oves, including flight, sw im m ing, or 
position  changes, such  as ju m p in g  off an 
em ergen t ro ck , w ere p receded  by Pointing. 
T he sm all (m inim um  neck extension) and 
irregu larly  spaced  head th ru s ts  appeared  to  
aid in judg ing  d istance. U n d istu rb ed , upriver 
flights w ere p receded  by a  long  sequence o f 
P o inting  w hich began  w ith a  few, irregularly  
sp aced  h ead  th ru s ts  involving little neck 
extension. T h e  bod y  stan ce  w as re laxed  and 
som ew hat hunched  (F ig u re  3a). G rad u ally , 
the  bird  becam e m ore e rec t and  the  head 
th ru s ts  evenly sp aced  and  m ore  rap id  with 
g rea te r neck extension  (F ig u re  3b—c). O ften  
several m inutes e lapsed  before flight and  the 
b irds m oved from  ro ck  to  ro c k  Po in ting  as 
they  sw am . M 1 and  F 1 often  called  while 
giving the  em phatic  h ead  th ru s ts  before  flight 
and  b o th  vocalized  during  flight in a  call- 
response  p a tte rn  w hich p ro b ab ly  served to  
m ain ta in  c o n ta c t (‘queech-w heet’ . . .  ‘wheet- 
qu eech ’ . . .  ‘queech-w heet’).

P o in ting  w as also p e rfo rm ed  by seem ingly 
w ary  birds. T he head  th ru s ts  w ere d irec ted  at 
an angle o f  30° to  45° above ho rizon tal and 
each  fully ex tended  th ru s t w as held in a 
‘c ran in g ’ p o st w ith neck , h ead , and  bo d y  
fe a th e rs  sleeked . P o in ts  c o u ld  a lso  be 
asso c ia ted  w ith rap id , c u rso ry  n ibble-preens 
w hen  a  bird  w as frigh tened  or w ary ; each  
P o in t a lte rn a ted  w ith  a  b rie f p reen , usually  o f
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TIME IN SECONDS

Figure 1. Vocalizations by the territorial pair: male 'wheeow' with an extended Point (a, b), female 
‘queech’ followed by male ‘wheeow’ in characteristic call-response pattern (c, d), female ‘queech' 
followed by male ascending ‘warble’ (e), repeated female ‘queech’ calls followed by her mate's repeated 
‘wheet’ calls (I), male ‘warble’ call (g), and male repeated ‘whee’ (h). The calls are redrawn from 
sonograms with the river noise indicated by horizontal lines.

the  upper belly. T h e  b o d y  w as hunched , the 
feathers ruffled, an d  each  Po in t an d  preen 
sequence o ccu rred  in less th an  a  second. In  
the  w ater, a  w a ry  b ird  often  sw am  w ith its 
tail resting  on  th e  surface, Po in ting  w ith 
exaggerated  h ead  th ru sts  and  sleeked head  
and  neck plum age.

Poin ting  o ccu rred  a lm ost con tinuously  
du ring  aggressive in te rac tions bu t the head  
th ru s ts  varied  in  neck extension  and  th ru st 
rap id ity  (F igu re  4 a -d ). F I ,  for exam ple, 
averaged  1-4 h ead  th ru s ts  per second  during  
630  film ed seconds o f  aggressive in teraction . 
M ost head  th ru s ts  w ere e ither in the  direction  
th a t  the  bird  even tually  w ent o r to w a rd  a 
rival (F igu re  4a). F o r  exam ple, a  bird  m ight 
P o in t to w ard  an  em ergent rock , th en  it 
w ould  ju m p  in to  the stream , sw im  to  the 
rock  and  then  P o in t a t the  rival.

O ften  a P o in t by  one bird  im m ediately 
follow ed one by  its m ate. D uring  aggressive

in terac tions calls w ere so  com m only  given 
w ith Po inting  th a t  they  form ed a back g ro u n d  
noise (P o in t-w h e e t. . .  Po in t-queech  . . .  etc.).

D uring  tense  co n fro n ta tio n s, w hen rival 
m ales s tood  near each  o th er on  em ergent 
rocks, the  te rrito ria l m ale often  perform ed 
slow , scooping  h ead -th ru sts  la te ra l to  the 
rival. E ach  th ru s t w as angled  45° to  60° 
above h o rizo n tal and  w as held briefly a t full 
neck ex tension  (F igu re  4b). E ach  head  th ru s t 
ap p eared  to  be an  individual perfo rm ance  
ra th e r th an  p a r t o f  a  series. O ften  th e  scoops 
a lte rna ted  first to  the left and then  to  the 
right, 10° to  20° off centre. E ac h  scoop  w as 
usually  asso c ia ted  w ith a  ‘w heeow ’ call 
ra th e r th an  a  ‘w heet’ (F igure  la -b ) .  T he 
s t r e s s e d  f r e q u e n c ie s  ( 4 - 5  k H z )  w e re  
preceded  by  an  ascending slur and  te r­
m in a te d  by a  d esc en d in g  slu r. A call- 
response p a tte rn  occu rred  betw een m ates, 
the  m ale giving an  ex tended head  th ru s t and



Torrent Duck display i

TIME IN SECONDS
Figure 2. Vocalizations of the territorial pair: two female ‘queech’ calls and one 'gaga-brr' followed by 
male’s ‘warble’ (a), male ‘warble’ calls (b, c, d), male ‘warble’ call near nest (e), and male ‘wheet' near 
nest (f). All calls are redrawn from sonograms with the river noise indicated in horizontal lines.

‘w heeow ’ call, the  fem ale giving a  typical 
head  th ru s t w ith ‘queech’ call (F igu re  Ie—d).

In  an  Upright postu re , o rig inally  described 
by S co tt (1954), the  b ird  holds its bod y  erect, 
feet w idely spaced , and  bill h o rizon tal. M ales 
e r e c t  th e i r  c r e s t  a n d  c h e e k  f e a th e r s  
em phasizing  th e  b lack  and  w hite striations 
on  the  head  and  neck and  d ro p  th e ir  wings 
revealing the  ho rn  grey spur an d  exposing 
the  specula. T he postu re  w as ch aracte ris tic  
o f  aggressive in te rac tio n s and  w as assum ed 
by te rrito ria l ow ners an d  in tru d ers  o f  bo th  
sexes. W hen  a  b ird m oved from  ro ck  to  rock 
d u rin g  a c o n f ro n ta tio n  it  a s su m e d  an  
U prigh t on  each  rock  and  sw am  in an erect 
p o stu re  w ith head  and neck held back and 
tail fanned  above th e  w a ter su rface. O ften  it

P o in te d  as it sw am  th ru s t in g  th e  h ead  
fo rw ard  a lternately  to  the  rig h t and left 10° 
to  20° off cen tre  causing  the  b ird  to  p rogress 
on  a  zig-zagging course.

T he U prigh t w as usually  assoc iated  with 
Pointing  a lthough  the  b irds called  ‘wheet’ or 
‘q u e e c h ’ w ith o u t P o in tin g  w hile  in th is  
s ta n c e . In  a d d itio n , th e  m ale  w h istled  
repeated ly  in a series o f  slightly  ascending 
then  descending notes. E ach  note appeared  
sim ilar to  the ‘w heet’ vocaliza tion  in frequen­
cy  b u t lacked  th e  trailing finish (F igure 
1 h). E arly  in an  aggressive in te rac tion , ju s t  
after the  in truders w ere d iscovered, F 1 
em itted  intense, rep ea ted  ‘qu eech ’ vocal­
izations in an  U prigh t and  M l ,  also  in an 
U prigh t, resp o n d ed  w ith rep ea ted  ‘wheet’
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Figure 3. Three sections from one female pre-flight 
Pointing sequence that resulted in flight showing (a) 
preliminary head thrusts, (b) intermediate, and (c) 
greater neck extension and more erect stance before 
flight. The numbered line indicates the frame used in 
each section.

calls th a t m atch ed  the ra te  o f  the  fem ale’s 
call (F igure  10-

W hen tw o  rival m ales faced each  o ther 
during  an in te rac tion , the  territo ria l m ale 
sto o d  in an  U p righ t and deliberately  tu rned  
his head, w ith bill horizon tal, so th a t one 
cheek w as to w a rd  the in truder. A fte r less 
th an  a  m inute he w ould m ethodically  tu rn  his 
head  again  to  face  the  in truder directly.

B arging  varies from  a relatively fast and 
low  ap p ro ach  w ith  head  held back , bill level, 
and  b reast on ly  partia lly  exposed to  a  slow, 
e rec t ap p ro ach  w ith neck ex tended vertically  
and  b reast com plete ly  exposed (F igu re  4d). 
M ales and  fem ales B arged during  aggressive 
enco u n ters  a n d  M l  w as observed  B arging 
before copulation .

D uring  aggressive in te rac tions Pointing 
w as o ften  asso c ia ted  w ith B arging. T he head 
th ru s ts  angled 30° to  45° above horizon tal 
w ith  a lm o s t n o  p a u se  b e tw een  th ru s ts
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Figure 4. Pointing by the territorial pair during 
aggressive interactions in four film sequences: male 
Pointing in Upright (a), male extended Pointing in 
Upright (b), male Pointing while swimming with the 
raised tail (c), and female Pointing while B arging(d). 
Drawings in each sequence were made from con­
secutive frames.

(F igure  4d). F I  often  m ade sh o rt distance 
B arges to w a rd  the  in truder, rising extrem ely 
high in th e  w ater and  Poin ting  rapidly. M 1 
often  leaped  after her and  ap p ro ach ed  the in­
truders . P ossib ly  F I ’s Po in ting  in association  
w ith the  h igh B arge w as a  th rea t to w ard  the 
in truder and  m ay  have stim u la ted  M 1 to  
a ttack .

In  the  B en t-n eck  the  b ird ’s neck is slightly 
curved  a n d  held rigidly ex tended  with the 
h ead  and  bill bent sh a rp ly  dow nw ard . T he 
neck and  h ead  feathers are conspicuously  
depressed  (F igu re  5). O n  a rock , a  p erfo rm ­
ing bird ap p ears  tall an d  slim  and  often steps 
rap id ly , h igh on  its toes; in the w a ter the  bird 
p a d d le s  v i g o r o u s l y  to  h o ld  a  f a i r l y

Figure 5. Bent-neck performance during an aggressive interaction: FI assumes an Upright (frame 3) 
followed by a Bent-neck with ‘gaga-brr’ call.
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sta tio n ary , elevated  postu re  as described and 
d raw n  by S co tt (1954). D uring  aggressive in­
terac tio n s the B ent-neck was perfo rm ed  by 
b o th  sexes in the  w ater, on  rocks, and  during  
flight.

B oth  m ales and  fem ales vocalize  during 
the  B ent-neck. T he m ale’s ‘w arb le’ call is a 
h ighly v ariab ly  series o f  c lear no tes (F igure  
lg  and  2a -e ) . M an y  o f  the  w arb led  notes are 
given in ascending  series a t frequencies ju s t  
above the  ro a r o f  the  rap id s and  consequen t­
ly can  be h eard  only a t close range. T h is call 
m ay  be u se d  in  c lo se  c o m m u n ic a tio n  
betw een m ates w hereas th e  stressed , high- 
frequency  w histles function  in co m m u n ica ­
tion  over a  g reater d istance. T h e  fem ale’s 
‘g ag a-b rr’ begins w ith th ree  sh a rp  calls th a t 
increase  in in tensity  and  are follow ed by  a 
rap id  unvary ing  s ta cc a to  ra ttle  (F igu re  2a). 
U nlike the  ‘queech’, th is call carries well and 
is p ro b ab ly  the  call rep o rted  b y  H. Luthi 
( c i t e d  b y  J o h n s g a r d  1 9 6 6 ) .  D u r in g  
a g g ress iv e  in te ra c t io n s  B e n t-n e c k s  w ere  
often  p e rfo rm ed  sim ultaneously  by  m ates so 
the  ‘gag a-b rr’ and  ‘w arb le’ calls were often 
h eard  to g eth e r (F igu re  2a).

T h e  B ent-neck varied  in d u ra tio n , and the 
longest perfo rm ances usually  o ccu rred  a t the 
beginning o f  an  in te rac tion . W hen  th e  up ­
river pa ir confron ted  M 1 a n d  F 1 in the 
dow nriver territo ry , all fo u r b irds perform ed 
sim ultaneously . S ep ara ted  by a m etre  o r less, 
the  tw o  p a irs  o ften  fo rm ed  a  tigh t g roup  th a t 
w heeled in the cu rren t; e ach  individual m ain ­
ta ined  a  B ent-neck  p o stu re  la te ra l to  the  rival 
o f  the  sam e sex. E n co u n ters  such  as these 
usually  o ccu rred  in the  w ater b u t som etim es 
all four p a rtic ip an ts  c row ded  o n to  the  sam e 
rock , each  bird  stand ing  next to  the rival bu t 
tilting its head  and  neck aw ay  as if  to  guard  
against a  possib le blow . H ead-tilting  w as 
co m m o n  a t an y  tim e during  in te rac tions 
w hen one b ird  ap p ro ach ed  or ‘c row ded’ a  
rival closely; bu t, th e  tilted  h ead  w as p a r­
t ic u la r ly  o b v io u s  d u rin g  th e  B en t-n eck  
because  o f  the  sleeked feathers.

O n th ree  o ccasions w hen n o  in truders 
w ere a p p aren t on  the territo ry , F  1 assum ed a 
B ent-neck w ith call app aren tly  to  ‘sum m on’ 
M 1 w hen he w as ou t o f sight. T h e  display  in 
th is co n tex t did no t v a ry  no ticeab ly  from  
th a t p e rfo rm ed  during  aggressive in te rac­
tio n s (F igu re  5).

In  the  w ater a  bird  perform ing  a  Vertical- 
sh a ke  a rches fo rw ard , dips its bill, and  leaps 
vertically  ou t o f  the  w ater while shaking its 
h ead  and  holding its bill a t or below  horizon­
tal. O n  a  rock , the  b ird  a rches forw ard , 
sw ings its bill dow n, an d  stra ig h ten s its body  
to  a  vertical p o stu re  while shak ing  its head

(F igure  6). A single clear w histle is usually  
given by  the  m ale ju s t before th e  disp lay  
peak  (F igure  6a, fram e 7 and  F igure  6b, 
fram e 5) bu t I w as unab le  to  m ake a reco rd  
o f  this vocalization .

D uring  aggressive in te rac tions, b o th  sexes 
perfo rm ed  V ertical-shakes m o re  often  in the  
w a ter th an  on rocks. T h e  b o d y  w as generally  
latera l to  a  rival so  th a t  the first sw ing o f  the 
h e a d -sh a k e  fo llo w in g  th e  b ill-d ip  o ften  
sp ray ed  w ater precisely  a t the rival, bu t 
rem aining w a ter d rop lets w ere also flung in 
the  opposite  d irection  on  the  re tu rn  swing. 
U sing the first h ead -shake  to  determ ine 
d irection  as in S im m ons and  W eidm ann 
(1973), film analysis show s th a t 21 o f  23 
m ale V ertical-shakes w ere d irected  a t rival 
m ales and  15 o f  17 fem ale V ertical-shakes 
w ere to w ard  rival fem ales.

V ertical-shakes were n o t perform ed in 
b o u ts  (u n in te rru p ted  series o f  a  single display  
type perform ed by one individual). R ivals oc ­
casionally  d isp layed  in ra p id  succession and 
pa ir m em bers resp o n d ed  to  each  o th er’s 
V ertical-shakes w ith the  sam e display , p a r­
ticu larly  during  th e  initial app ro ach . F o r  
exam ple, in one film ed sequence F I  dis­
p layed  0 -7  second  after M l (F igure  6c—d).
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Figure 6. Vertical-shake by swimming male with 
double head-shake (a), triple head-shake (b), male 
Vertical-shake (c), followed 0-7 seconds by his mate 
(d); all illustrated displays were followed by 
Barging. This display can also be performed on an 
emergent rock (e) but no Barging follows.
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V ertical-shakes w ere also perform ed by 
M 1 before  copulation . In  this con tex t the  dis­
p lay  app eared  sim ilar to  V ertical-shakes per­
form ed in the  w a ter during  aggressive in­
te rac tio n s excep t th a t th e  m ale perform ed 
late ra lly  to  his fem ale and  directed  th e  first 
shake  to w ard  her. T he fem ale a lso perform ed 
a V ertical-shake on  one occasion  w hen M 1 
did no t re sp o n d  after she assum ed  th e  Prone  
posture .

In sep ara te  in stances M l  and  F I  pe r­
form ed a single V ertical-shake to  th e  m ate  
after v igorous ba th ing .

D uring  incu b a tio n  F I  o ften  perfo rm ed  a 
V ertical-shake ju s t  after leaving the  nest hole 
for a  b reak . T he vigour o f  the d isplay  varied  
from  barely  m ore th a n  a  sw im -shake to  a  full 
d isp lay  in w hich  she ju m p ed  clear o f  the 
w ater.

M ule-k icks  a re  perform ed in the  w ater and 
on em ergen t ro c k s  by  b o th  sexes during 
aggressive in te rac tio n s . T his d isp lay  w as first 
described  by  S co tt (1954) and  w as later 
nam ed  by  M offett (1970). W hen  perform ed 
in the w ater th e  b ird  arches up  and  kicks 
b ack  w ith bo th  feet sending a  sp ray  o f  w ater 
som etim es several m etres in th e  air (F igure  
7). T he fan n ed  ta il flips up  w ith the  kick  and  
o ccasionally  the  b ird  kicks again  ju s t  before 
it h its the  w ater. O n  a ro ck  the body  teeters 
fo rw ard  as the  feet kick back , b u t barely  
leave the  su b stra te . T he head  is held low  and 
fo rw ard  before  and  after e ach  kick  and  the

tail rises slightly  w ith the  kick. M ales bu t no t 
fem ales usually  expose their specu la  before 
and  after each  kick.

M u l e - k i c k s  o c c u r r e d  c o m m o n l y  
th ro u g h o u t an  in te rac tio n  bu t were m ost 
frequen t du ring  active co n fro n ta tio n  and 
were m ost com m only  perform ed  in the 
w ater. In  c o n tra s t to  a  V ertical-shake, one 
individual o ften  perfo rm ed  tw o  or three 
M ule-kicks in a  rap id  series. R ivals o f  the 
sam e sex often  M ule-kicked a t e ach  other.

A b ird  perform ing  th e  M ule-kick usually  
faced  aw ay  fro m  bu t k icked to w a rd  a  rival. 
F ilm  analysis show s th a t  60 o f 69 M ule- 
k icks by m ales an d  26 o f  30 by fem ales were 
d irec ted  a t a  rival o f  the  sam e sex.

M em bers o f  a pair often  M ule-kicked in 
sequence; the  fem ale led m ore com m only  
th an  the  m ale.

W ing-flaps are p receded  by  a  g radual 
erection  o f  bod y  fea th ers  while the bird 
stan d s in an  U prigh t. T h e  b reast p ro jects 
fo rw ard  and  th e  w ings are d raw n rap id ly  up, 
b ack , and  flicked forcefully  fow ard . A fter 
one to  th ree  flaps th e  w ings are held loosely 
a t the  side w ith  prim aries ex tended  and 
specu la  exposed. T h e  w ings are then  folded, 
one a t a  tim e in to  position. In  c o n tra s t to  the 
W ing-flap th e  co m fo rt m ovem ent o f  wing- 
flapping involves m ore th an  th ree  flaps and 
la c k s  th e  p ro n o u n c e d  e m p h a s is  on  th e  
fo rw ard  flap (F ig u re  8).

W ing-flaps w ere perform ed on rocks by

Figure 7. Mule-kicks performed in the water with spray directed to the left (a), away from the camera (b, 
c), and toward the cam era (d). Specula are exposed in male Mule-kicks (a, b, d), but not in female Mule- 
kicks (c). Mule-kicks are performed on rocks by a female (e), and a male (0- Consecutive frames are 
drawn in all sequences.
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Figure 8. Wing-flap display in the Upright-involving 
a single flap (a) and double flap (b).

b o th  sexes during  aggressive in teractions. 
T h e  29 filmed W ing-flaps included  17 single, 
11 double, and 1 trip le flap d isp lay . E ighteen 
o f  these d isp lays w ere perfo rm ed  by  fem ales 
a n d  o f  th e se  12 fa c e d  a r iv a l fem ale  
suggesting th a t a  directional b ias m ight exist. 
O n  several o ccasions the  fem ale actually  
s truck  a rival w ith one wing. T h e  possibility 
o f  being s tru ck  cou ld  explain  the  tilted head 
in the  B ent-neck postu re  since W ing-flaps 
w ere often perfo rm ed  as a  bird  c row ded  a 
rival.

T h e  S h u d d er-sh a ke  varies in fo rm  from  a 
b rie f ‘sh u d d er’ after body  feather erection  to  
a  tigh t bod y  ro ta tio n  w ith head-flick (F igure
9). It differs fro m  the loose m ain tenance  
b od y -sh ak e  w hich begins w ith a  consp icuous 
and p ro longed  tail-w ag and  develops in to  a 
shuffling shake, head-flick, and tail-w ag. T he 
S hudder-shake  w as perfo rm ed  on  rocks by 
b o th  sexes while th ey  w ere in th e  U pright. 
O ccasiona lly  it w as also  observed  in the 
w ater during  a  B arge. N o  d irectional bias 
w as obv ious either during  field observations 
o r in film ed displays.

O p e n -b ill th re a ts  a re  u se d  by  m an y  
anatid s b u t were seen ra re ly  in T o rren t 
D u ck s (less th an  10 records). In  all obser­
va tions a  s ta tio n a ry  m ale o r fem ale faced a 
rap id ly  ap p ro ach in g  rival w ith a rch ed  back , 
depressed  tail, an d  low ered neck.

In  th e  B ody-bend , orig inally  described  by 
Phillips (1953), the  b reast is low ered in a 
con tin u o u s m otion  while the  bill tilts upw ard  
until the  head  rests against the b ack  and the 
fanned  tail is lifted to  a  vertical position . T he

Figure 9. Shudder-shake performed in an Upright 
during an aggressive interaction (a). The frame 
used for the drawing is indicated by the numbered 
line.

legs a re  flexed as th e  bow  deepens and  the 
p rim aries lift exposing the  sp ecu la  (F igure
10). A t the  d isplay  peak , the  head  and  neck 
are  fram ed  by  the  specu la  (m ore ap p aren t in 
the  m ale) and the  fem ale’s ‘g ag a-b rr’ and  the 
m ale’s ‘w arb le’ are sim ilar to  the calls ac ­
co m pany ing  the  B ent-neck.

B ody-bends w ere perfo rm ed  in the  w ater 
o r on  ro ck s by m ales and  fem ales during 
aggressive in te rac tions and  by the m ale after 
c o p u la tio n , a ro u n d  th e  n e s t a re a , an d  
follow ing a  reun ion  w ith his m ate. T h e  dis­
p lay  w as slow and the  peak w as held fo r 1 to  
3 seconds (based  on  88 film ed displays). It 
w as p e rfo rm ed  th ro u g h o u t aggressive in­
terac tio n s usually  on  a  rock  sim ultaneously  
by bo th  pa ir m em bers. F ilm  analysis show s 
th a t  o f  50 fem ale and  38 m ale B ody-bends, 
21 were perform ed  sim ultaneously  w ith a 
m ate. O ften  one m em ber o f  a  p a ir in itiated
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Figure 10. Body-bends performed during an 
aggressive interaction in characteristic synchrony 
by mates with ‘gaga-brr’ and ‘warble’ calls. The
numbered line indicates which frames were used.

and held the bow  until its m ate also per­
form ed  th e  d isp lay  (F igure  10). T he B ody- 
bend  did no t seem  co n sisten t in o rien ta tion ; 
so m e tim es  a  b ird  fa c e d  th e  rival an d  
som etim es it faced  its m ate.

D uck  M 1 perfo rm ed  partia l B ody-bends 
after reun ions w ith F I  and  after 4 o f the  12 
observed  cop u la tio n s (F igu re  11). T hough  
the  asso c ia ted  call seem ed sim ilar, the  dis­
p lay  in these  co n tex ts w as no t as extrem e as 
it w as w hen perfo rm ed  during aggressive en­
co u n te rs; it w as perfo rm ed  in the w ater, the 
head  and  tail reach ed  a  45° angle above the 
w ater, and the specu la  w ere no t displayed.

W hen M 1 and  F 1 w ere searching for a 
nest and  la te r w hen  F 1 w as incubating , M 1 
often  perfo rm ed  B ody-bends in o r ou t o f  the 
w ater. T h e  B ody-bend  in this con tex t w as 
m ore developed th a n  the  post-copulation  
B ody-bend, bu t less developed th an  those 
perfo rm ed  during  aggressive in te rac tions; the

Figure 11. Body-bends performed in the water 
during an aggressive interaction (a) and after a 
copulation (b). The numbered line indicates which 
frames were used.

tail w as lifted to  a vertical fanned  position, 
th e  head  to  a  45° angle, and  the specu la  were 
no t d isp layed  (see p h o to g rap h  in M offett 
1970.)

Tail-w agging  involves con tinuous and 
rap id  w agging m ovem ents. I t  is often p u n c ­
tu a ted  by B ody-shakes and  ap p ears to  be a 
p ro n o u n ced  co n tin u a tio n  o f  the  norm al Tail- 
w ag g in g  a s so c ia te d  w ith  B o d y -sh a k e s . 
W henever th e  pair, M 1 and F 1, s to o d  near a 
poten tial nest site they  looked  at each  o ther 
and T ail-w agged v igorously  fo r 5 to  10 
m inutes. A fter in cubation  began th e  female 
con tinued  to  T ail-w ag w henever she re tu rned  
to  the nest after a b reak . T he m ale, w ho 
usually  acco m p an ied  the fem ale b ack  to  the 
nest area, also  w agged his tail bu t no t as 
vigorously.

In the  Prone  th e  fem ale’s bod y  rides low in 
the  w ater an d  her tail rests on  the  surface. 
H er head  and  neck are d raw n  in and  her bill 
s la n ts  d o w n  u n til it to u c h e s  o r  a lm o s t 
t o u c h e s  t h e  w a te r .  T h e  p o s t u r e  is  
ch arac te rized  by its stillness. F 1 assum ed the 
P ro n e  in the  w a ter before  every  copulation  
although  once she assum ed it on  a  rock  and 
then  d ro p p ed  in to  the  w ater.

T axonom ic relationships and display context

D elacour an d  M ay r (1945), in a  m ajo r 
reo rg an iza tio n  o f a n a tid  phylogeny, placed 
T o rren t D ucks in a  sep ara te  m ono typ ic
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tribe , M erganettin i, an  a rran g em en t th a t  has 
s u b se q u e n tly  w ith s to o d  sev e ra l rev iew s 
(W oolfenden 1961; Jo h n sg a rd  1965; B rush
1976). N eitham m er (1952) considered  the 

T o rren t D uck  an ab erra n t dabbling  duck on 
the  basis o f osteological featu res and  he 
p laced  it in the  tribe  A natini. W oolfenden
(1961), also  using osteo log ical evidence, 
re tu rn ed  the species to  sep ara te  triba l sta tus 
b u t agreed th a t  it h as A natin i affinities. T he 
t r a c h e a ,  a n  a p p a r e n t ly  c o n s e rv a t iv e  
taxonom ic  c h arac te r, indicates relationship  
to  the A natin i, C airin in i, o r T ad o rn in i bu t 
n o t  to  th e  O x y u r in i  a s  s u g g e s te d  by  
D e la c o u r  a n d  M a y r  (Jo h n s g a rd  1961a). 
A fter observing T o rren t D ucks in th e  field, 
J o h n s g a r d  (1 9 6 6 )  s u g g e s te d  C a ir in in i  
affinities. B rush  (1976) analysed  S-carboxy  
k e r a t in s  f ro m  f e a th e r s  a n d  s u g g e s te d  
affinities w ith C airin in i o r T adorn in i.

A lthough  anatid s have been  classified 
prim arily  on  th e  basis o f  m orpholog ical, o s­
teological, and  biochem ical evidence, dis­
p lay s have been used to  ind ica te  phylogeny 
(H e in ro th  1911; L orenz  1941; D e laco u r & 
M ay r 1945; Jo h n sg ard  1960, 1961b, 1965). 
A lthough  I saw  no  d isp lays th a t are con­
sidered  conservative , tax o n o m ic  ind icators 
(e .g . G r u n t - w h is t l e ,  H e a d - u p - ta i l - u p ,  
B rid lin g , D e c re sc e n d o  o f  A n a tin i) , th e  
follow ing d iscussion  co m p ares con tex t and 
form  o f  T o rren t D u ck  disp lays w ith those of 
A natin i. C airin in i, and  T ad o rn in i.

T he V ertical-shake ap p eared  to  function  
in tw o  contex ts: pa ir bo n d  m ain ten an ce  and 
territo ria l encoun ters . T he d irectional change 
o f  the  head-flick, to w ard s the m ate  before 
co pu la tion  and  to w ard s an  in truder during 
an en coun ter, suggests this duality . T he dis­
p lay  m ay  also ind icate  the  te rrito ria l sta tus 
o f  the  perfo rm er since it w as perfo rm ed  m ore 
often  by  the te rrito ria l m ale th a n  by  the 
in truder.

In form , the  d isp lay  resem bles the  G ru n t- 
whistle o f  A n a s,  th e  D isp lay-shake and 
D o u b le -d isp la y -sh a k e  o f  A ix ,  a n d  th e  
W h i s t l e - s h a k e  o f  T a d o r n a  t a d o r n a .  
A lthough  it in co rp o ra tes a  d irected  sp ray  o f 
w ater and  a whistle a t th e  d isp lay  peak, the 
V ertical-shake differs fro m  the  G runt-w histle  
in th a t the  head  shakes several tim es and 
rem ains erec t ra th e r th an  re tu rn in g  to  a  n o r­
m a l p o s i t io n .  T h e  D is p la y - s h a k e  a n d  
D oub le-d isp lay-shake involve a  slight head 
shake  o r ro ta ry  m ovem ent o f  th e  head  and 
neck as th e  b ird  rises from  the w a ter bu t no 
subsequen t sp ray  o f  w ater and  the  head and 
neck re tu rn  to  norm al position  as in the 
G runt-w histle . T h e  W histle-shake o f  Tador­
na  is very sim ilar to  th e  V ertical-shake; the

head and  neck are  low ered  and  rapid ly  
je rk ed  b ack  w ith head  sh ak ing  to  an  erect 
p ostu re , w ith an  asso c ia ted  whistle by the 
m ale d isp lay  as th e  nam e implies.

In context, the  V ertical-shake  resem bles 
the  W histle-shake o f  Tadorna  bu t no t the 
G runt-w histle , D isp lay-shake, o r D ouble- 
d isp lay-shake in th a t  b o th  sexes perform  in 
situations o th er th an  pa ir fo rm ation , such  as 
p a ir  b o n d  m a in te n a n c e  a n d  a g o n is t ic  
encounters.

T he B ody-bend w as perfo rm ed  in a  pair- 
m ain tain ing  co n tex t du ring  daily  activities 
and  agonistic  encoun ters . T he m ale appeared  
m ore diligent in pa ir b o n d  m ain ten an ce  and 
perform ed solo B ody-bends after copulation  
and  sep ara tio n  and  a ro u n d  the  nest area. 
D uring  encoun ters b o th  p a ir m em bers pe r­
fo rm ed sim ultaneously . T h is d isp lay  m ay 
also ind icate  territo ria l s ta tu s  since it w as 
perfo rm ed  m ore often  by th e  te rrito ria l pair 
th an  by  the  in trud ing  pair.

T he B ody-bend does n o t resem ble d is­
p lays o f  either C airin in i o r T adorn in i. bu t it 
is superficially  sim ilar to  th e  H ead-up-ta il-up  
and D ow n-up d isplays o f  A n a s  species 
excep t th a t  in the  H ead-up-ta il-up  the  bill is 
low ered and in th e  D ow n-up  th e  tail is 
low ered ra th e r th an  ra ised . In co n tra st to 
these d isp lays, the  B ody-bend  w as perform ed 
by bo th  sexes in con tex ts o th er th an  p a ir for- 
m a t i o n .  B lu e  D u c k s  H y m e n o la i m u s  
m alacorhynchos, are ten ta tively  associated  
w ith A natin i and  perform  a d isp lay  sim ilar to  
th e  B o d y -b e n d  in  f o rm  a n d  c o n te x t  
(Jo h n sg ard  1965; W illiam s 1967). T he Blue 
D uck  d isplay  does no t involve th e  extrem e 
ra ising  o f  the  head  and  tail an d  usually  in co r­
p o ra tes  a  vertical head  pum p.

Pointing  app eared  to  co o rd in a te  the  pa ir 's  
m o v e m e n ts  b e fo re  f l ig h t a n d  d u r in g  
aggressive encoun ters . I t  p ro b ab ly  evolved 
from  sim ple head  m ovem ents used  to  judge 
d istance  before a  m ove. Possib ly  the fast- 
w a te r  e n v iro n m e n t in ten sified  se lec tio n  
favouring  v igorous head  th ru s ts  as in tention 
signals. O th er river specia lists such  as the 
A f r i c a n  B l a c k  D u c k  A n a s  s p a r s a  
(M cK inney  et al. 1978). S a lv a d o rrs  D uck  
A n a s w aigiuensis  and  the  N ew  Z ea lan d  Blue 
D uck  (K e a r 1972) have h ead  th rusting  in ten ­
tion  d isp lays bu t all in co rp o ra te  a  vertical 
co m p o n en t th a t Po in ting  lacks. M utual head 
th ru s t in g  b e tw ee n  p a ir  m em b e rs  d u rin g  
aggressive en coun ters is co m m o n  in T a d o r­
nini b u t no t in A natin i o r  C airin in i and 
p ro b ab ly  th rea ten s a  rival as well as co o r­
d inates the  pair.

V o cal d u e ttin g  o c c u rs  b e tw een  p a ir  
m em bers o f T ad o rn in i b u t no t A natin i or
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C airin in i. T he com bined  head  th rusting  and 
duetting  by  pa ir m em bers o f  T adorn in i is 
sim ilar to  m utual Po inting  an d  calling o f 
T o rren t D ucks. T h e  ‘wiwiwiwi’ —  ‘r-b rrr’ 
duet in T ad o rn in i (H e in ro th  1911) seem s 
strik ingly  sim ilar to  th e  ‘w arb le’ —  ‘gaga- 
b r r ’ T o rren t D u ck  duet. M ale and  fem ale 
vocal d im orph ism  in T o rren t D u ck s appears 
to  be sim ilar to  th a t  o f T adorn in i. T adorn in i 
and  C ereopsin i are  the  on ly  tribes w here the 
fem ales vocalize in a  rattle-like ‘b rr ' as in the 
‘g a g a -b r r ’ o f  th e  fem ale  T o r re n t  D u c k  
(H e in ro th  19 1 1 ; V ese lo v sk i 1970). T h e  
variab le  whistle o f  th e  m ale ‘w arb le’ is 
sim ilar to  th a t  o f  the  m ale A nd ean  G oose  
C hloëphaga m elanoptera  and  A byssin ian  
B lue-w inged G o o se  C yanochen cyanopterus.

T h e  ‘queech’ fem ale call is only vaguely 
sim ilar to  the  q u ack s  o f  A n a s  species. T he 
repea ted  ‘q ueech’ call in F ig u re  1 superficial­
ly resem bles a  D ecrescendo  bu t the 
decreasing  em p h asis on  each  succeeding 
b u rs t o f  the  call is lack ing  and  th e  call o c ­
c u rre d  during  an aggressive in te rac tion  when 
F 1 w as w ith her m ate  w ho m atch ed  the  ra te  
o f  her call in ‘w heets’. W hen  the  m ale w as 
absen t she called  repea ted ly  an  even-spaced 
‘queech’ o r  a  single ‘g ag a-b rr’. Jo h n sg ard  
(1966) suggested  th a t  fem ale T o rren t D ucks, 
like C airin in i fem ales, have a reduced  vocal 
reperto ire  bu t m y o bservations suggest th a t 
ra th e r th an  being reduced , th ey  are  difficult 
to  h ear over the  river noise.

T he B ent-neck w as perfo rm ed  during 
a g g ress iv e  a p p ro a c h e s  e a r ly  in th e  e n ­
co u n te rs  and  du ring  the  m ost in tense display  
b u rs ts .  I t  a p p e a re d  to  ‘ra lly ’ th e  p a ir  
m em bers since a  B ent-neck  by  one prom pted  
the  o th er to  pe rfo rm  as well. T h is w as also 
tru e  when F 1 assu m ed  the  B ent-neck to  sum ­
m on M 1 even th o u g h  n o  in truders w ere ap ­
p aren t. H e  resp o n d ed  im m ediately  by  jo in ing  
her as if an  in truder w as there.

T h e  M ule-kick ap p eared  to  func tion  as a 
h ighly d irected , defensive ‘p a rry ’ during ac ­
tive d isp lay  b u rs ts  o f  aggressive in teractions. 
It w as p e rfo rm ed  while facing aw ay  from  a 
rival an d  th e  k ick , u sually  d irected  to w ards 
the  rival, m oved the  perform er aw ay  while 
sp lashing th e  rival. Significantly, th is display 
w as perfo rm ed  m ore  often  by  in truders th an  
by territo ria l holders.

M u le -k ick s  b y  th e  fem ale  w ere less 
d irec ted  an d  w ere  o ften  follow ed by m ule- 
k icks on  a p p ro ac h  to w a rd  a  rival by  th e  pair 
m ale, suggesting  th a t  the  d isp lay  m ay  serve

an ‘inciting’ fu n c tio n  as well.
T he B ent-neck, M ule-kick, and  W ing-flap 

d isp lays do  no t have obvious parallels in 
A natin i, C airin in i, o r T ad o rn in i w ith possible 
exception  o f  th e  e rect, th rea ten in g  postu re  o f  
th e  R u d d y -h e a d e d  G o o se  C h lo ëp h a g a  
rubidiceps  (sim ilar to  B ent-neck) and  the  
W ing-flap d isp lay  o f  th e  A nd ean  G oose.

In  su m m ary , m y observations su p p o rt 
sep ara te  tribal sta tu s  for the  T o rren t D uck  
and do  no t su p p o rt a  close re la tionsh ip  with 
A n a t in i .  T h is  c o n c lu s io n  a g re e s  w ith  
Jo h n sg a rd  (1966) and  w ith B rush  (1976). A n 
asso c ia tion  w ith  either C airin in i or T adorn in i 
seem s p o ss ib le  b u t th e  V e r tic a l-sh a k e / 
W h is tle -sh a k e  s im ila r ity , m u tu a l h ead  
th r u s t in g ,  v o c a l  d u e t t in g ,  a n d  v o c a l  
d im orphism  suggest a  closer re la tionsh ip  to  
T adorn in i.
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S u m m ary

Observations on the display repetoire o f a territorial 
pair of Torrent Ducks Merganetta armata armata 
on Rio Nalcus, Oscorno, Chile, from 18 September 
to 26 November 1975 support the view that Torrent 
Ducks belong in a monotypic tribe Merganettini. 
Described and illustrated displays include: Poin­
ting, Barging, Upright, Bent-neck, Vertical-shake, 
Mule-kick, Body-bend, Wing-flap, Shudder-shake, 
Tail, wagging, Prone, and associated vocalizations.
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