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X I t  was not until this paper was in print that  I realized that  the word Courtship 
is perliaps mislending ax applied to  the incidents here recorded. While Courtship 
s-d, strictly speaking, denote only ants-nuptial hehavionr, i t  may readily be 
extended to include any behaviour by which an orga!iism of one sex seeks to “ win 
over’’ one of the opposite sen. will be seen that  the behaviour of the Grebe 
cannot be included under this. Love-habitas ” would bo a better term in snme 
~ a y l i ;  for the present, however, i t  is sufficient to point out the inadequacy of the 
present biological terminology. 

t Conimnnicated hy the SECRETARY. z For enplanntion of  the PlateR see 1). 561. 
PHOC. ZOOL. S0C.-1914, NO. YYXV. 35 
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PART 1. 

1 .  INTRODUCTIOS. 

111 tlieae d:ayn tlie canieix :t.ltnost nioi iop~izes  t ~ i e  tin: mtl 
nt,teiition of tJlrose who take interest, in tlie life of birtls. 
It, hits rentlei~etl spleiitlid swvice, but I believe t11:~t it h a s  dmost  
exli:r,iistetl its first field. A t  the  preseirt, moment both zoology and 
pltotjograpliy woiiltl profit if ii:ttur;ilists for a little time woiilrl 
t lrop t h e  camera in  favoiir of tlie field-glass and tlie note-book. 
For t h e  inany wlro tlo not care about iiaing R telescope, tlie 
prismatic liinociilr~r has inore than  doubled the possibilities of 
jisltl-ol.iaerv,7.t~ioii ; silt1 when f ill1 ;i,dvanta.ge dial1 11:tve been taken 
of tliose possibilities, not  only will scieiice be the  richer for n 
Irriiltitutle of f:tcts, hu t  then, :mtl oiily tlien, will t h e  plioto- 
gixpher, now hartl-pressed for new ‘subjects, sucldenly find n 
~iu inher  of fresh iiveiines opened np to him. 

!Vhis second paper on t h e  conrtaliip-lia.bits of British birds, 
like t h e  first, will, I hope, help t o  show what wealth of interesting 
t,hings still lie liicltlen in  and about tlie breeding pl:r.ces of fami1ia.r 
lbirtls. A good pla~s,  a note-book, soine p&ience, and a s p w e  
fortniglit ,ill t h e  spring-with these I not only rnnna.getl to 
tliscover many iiiiknown fa.cts a.boiit t h e  Crested Grebe, bn t  also 
Il;itl  oiie of t h e  plensaiiteat ‘of IioMays. ‘‘ Go thou and (10 

likewise.” 
. ~ ... ~ . ~~~ . . . ..... 

I slid1 first, give a coniieetetl acconnt of niy o ~ v n  a d  others’ 
oliserviitiona, followed by a discussion j a .nd in it %econd pwt or 
:ippeiitlis 1 slid1 give in  ttet;til soine of tlie iuateiial worker1 
lip in  t h e  first pnxt, i ts  well as some notes on various points not 
connectetl with the main sihject  of t h e  piper. 

2.  APPBAR.ARCE. 
Stliictnre first, frinctioii :Lfterwartls : I must describe something 

of the Ihd’s  :tplie;~ri~iiw before ;tttempting tjo give :in :Lccount of 
i ts  liabitn, tliougli 1 sliall try to  be LLY brief as possible, since aiiy 
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standard ‘ work of descriptive ornithology will give full details of 
the plumage and ta.xotioiiric olinracters. The Great  Crested 
Grebe, then, is of coiirse R water-bird, arid essentially a diving-bird. 
Its tail is remwknhle in  being retlncerl t o  H few t iny feathers, 
and its legs are  set as fiw back a s  possible, so as to  ha.ve t h e  
position of :L ship’s propellers. I t s  body is long :tnd appl.oaches 
the cylindrical ; t h e  neck is very long and flexible, the he:d flik, 
the beak sharp, long, ant1 powerful. III colour, t h e  Grea.t 
Crested Grebe has hack and flanks of niuch the  s:i.me smoky 
mottled brown as ibs sui:dI cousi:i, tlie Ihhchiok ; t h e  underparts, 
however, iriclutling the chin, thrwit, nirtl f r o i i t  of t h e  neck, :we of 
:tn exquisitely pure white (farnisliing the  ‘‘ Grebe ” of coitmwce). 
The back of the neck is very &irk brown. 

The chief ortianlent of the  bird, the crest, froiii which it ta.kes 
its name, is reserved for the  1ie;itl. In tliese pages I shall use 
the word crest to  denote (dl t J~s  erectile fcrithei-s of the JLed takeitl 
together. The crest, RS thiis defined, consists of two parts-the 
eoer-tuftts (or eam,  as  for brevity’s sake they may be called) :iid 

the rulp: 
Both are composed of special nilimro\v, elongated fea.thers, stiE, 

and formed of compwtttively few barbs. Those constituting t h e  
ears are black, all of about the  Siwie length, mid spring in  two 
tufts from the top of the  liead, ithove t h e  tyinp:inum. Tlie riiK 
is bigger and nioi*e elaborate : it consists of i l  braid 1)wntl of 
fehthers springing froin the  aides of t h e  face rind he;d, their  free 
ends pointing downwards am1 bs,clcw:irtls on either sitle of tlie 
neck. If we take the  par t  of tlie head behind tlie eye, we find 
that a t  first the feathers are of tlre orc1in;wy length, then slightly 
elongated (the begiiiriing of the  ruff), n.1it1 then longer and longer 
till we get to the hinder border of the  ruff, Uorrespondirig t o  
the increase of length there is a change ill colour. The proximal 
(upper) part of the  ruff is  white, then we get t o  vivid chestnut, 
m d  this deepens gradually to  glossy black (see any  good picture 
of the Crested Grebe). 

Both ruff :tnd ears a re  extremely erectile; a.nd a s  the  birds 
make great play with them during a.11 t h e  actions of courtship, 
the various positions into which they c m  be put  must be 
described. 

These, when depressed or shut, 
stretch straight out liaclrwttrds, continuing the  line of t h e  fixt 
headls mown. When shut forcibly, the  feathers of wliich they 
are made are close together and all parallel. 

Often, however., they are riot thus  “at iLttention,” but “standing 
a t  ewe,” t o  iise a n1ilit:wy 1lletill)hol. : tlicn the  tufts as it mhole 
point in the Same direction, but their cornponetit feathers diverge 
and bristle-out a bit. This sewis to  be tho iisiiiil it.ntl most 
restful condition. 

Further, the tufts may be erect,etl : xi111 they inay I w  erwtetl i n  
two wrtys-eithei, latemlly or ~ w t ~ c d ( ~ / .  W l i o i i  cwcteil hternlly, 
they stick out 1iorieont:illy a t  right :iiiglcs to t1lw l i e d ,  so t1i;i.t 

yj+ 

Let us begin with the  ears. 
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from tlie sides they can scarcely be seen, as they arc end-on to 
t h e  eyes. When erected vertically, they seem, when viewed from 
t h e  side, t o  be sticking straight upwards ; b u t  when they are 
seen from i n  front, it is found t h a t  they diverge froin each other  
a.t a considerable a.ngle (PIS. I. CPS II. figs. 4, 5, 11). Daring 
erect,ion, the  individual feathers a1wa.y~ diverge fanwise very 
c.nnsiclera.l)ly. Thus there are four conditions of the ear-tufts 
to be tlistingrrished. 

‘I‘liey niay be :--(a) UcpressetE. 
( I  ) Shut light. 
(2) At  rest (relaxetl). 

f 3) Y e & x 4 h ~ .  
(4) Laterally. 

(b) hkected. 

‘ h e  ruff is more coiiiplex i n  its .zttit,udes, as in i t s  stractnre. 
Ihir ing depression it,  too, may be either shut  t ight  or lying easy, 
Wlieii really shut, i t  bears from t h e  side a curioas reseniblaiice to 
tlie gill-covers of soiiie eel-like fish : i t s  rountletl hinder border lies 
a.loiig the  skle of t h e  cylindrical neck, whose outlines its own 
scitrcely overlap, either dorsslly or vent~~ially (fig. 1 ) -  When re- 
laxed (at rest), this reseniblunce disappears, for t,lie feathers all 
diverge slightly, :rnd the  smooth appearance of t h e  surface is 
IOht. 

When t h e  ruff is erected, t h e  feathers composing i t  may be 
ii1:ide t o  diverge i n  a single plane only, t h e  original (longitudina.1- 
vertical) plane of t h e  ‘‘ gill-cover,” or they may diverge outwards 
;i.s well, making a n  angle with the  side of t h e  liead (movement in 
t h e  transverse, as well a s  t h e  sagittal plane). I do riot th ink  thab 
they are ever moved in  t h e  transverse plane alone. As a result 
of these movements, three chief forms can be taken on by  t h e  
ruE. First there  is t h e  curtain form, in which motion i n  t h e  
vertical pltme alone takes place, t h e  ventral edge being I~rought 
forwnrd till i t  makes an itcnte angle with t h e  line of the chili 
(fig. 3}, t h e  two lirtlves thus  hanging like ciirhins on either side 
of  the  l i e d .  Then there  is  tlie pear-shuped condition (tigs. 4, 
11), where there  is a considerable amount of forwartl and a 
niotlerate aniount of transverse motion. The ruff in  this state 
Hns i t s  verticd height greater th:m its breadth (fig. 5). Owing 
to the  transverse bristling of t h e  feathers, tlie two halves of t h e  
yuff almost blend into a single whole; they can scarcely be 
tlistinguislied either frorri t h e  f ront  or, still less, from behind, 
wliereas irr  tlie curt+i.in form they are very distinct. Finally, 
t l i t ~ e  is t h e  ellipLica1 form, when, added t o  t h e  Same nniount of 
Ioiigit\ldiiii~l niotion, t h e  greatest possible sniount of trmmverse 
1)ristling 1iri.s taken place. The ruff is now ~ctacilly broatler than  
it is high (fig. 9), and tlie blending of the  two halves is practicrclly 
eninplete. There are, of coiir,se, intermediate s h t e s .  Instew1 
of  (. full pear-sliapetl,” you niiiy have “half pear-shpecl ” ; and 
h t ~ v e e i i  pear-&ih;apetl a i d  ttlliptical there comes tlie circdar. 
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The three I have nnmed, however, :we tliose which t h e  bird 
uwally adoph. 

The ruff, therefore, niay be :--- 
(a) Depressed. 

(1) S?mt tiqht (" gill-cover "1. 
(2) A t  rest (relaxed). 

(3) Cywtaii~-Zike (motion of feathers in one pla.ne). 
(5) E'llliotical } (motion of feathers i n  two planes). 

(b) Erected. 

(4) Pear- sh,cLped 

By a combination of particii1a.r positions of ruff, ea,rs, and neck, 
and sometimes wings and  body too, t h e  birds can assume a 
nuniber of characteristic and often-recurring attitudes, whicli a.re 
the raw materials, so to  speak, of all the elaborate ?Labits qf 
cowtship. 

Before giving any  more definitions, I will now give an outline 
of the Grebe's annual history, a d  then go on t o  describe some of 
the ~ctrial ha.ppenings t h a t  1 saw, i n  order t o  give an idea of t h e  
problems to be solved. Then I shall t r y  to  define and classify 
the various courtship-habits, arid discuss t h e  general bearing of 
the facts. 

3. ANNUAL HISTOI~Y. 

This is somewliat as follows *. About t h e  first week of 
February they leave tlie se:i-coast and fly back in  bands t o  tlie in- 
h n d  waters where they breed. They live i n  flocks for about three 
weeks, and then start pairing-lip. Pairing-up lasts altogetlier 
about a fortnight, bringing us t o  mid-March. From this t ime 
on to the end of suinmer, the  uni t  is neither t h e  flock nor the 
individual, but  t h e  family, represented at first by t h e  pair. 
About the beginning of April nest-building begins, and by t h e  
end of the month every nest will have eggs. The  family parties 
live together through t h e  summer, though apparently t h e  cock 
leaves the lien to  look after tlie young when they are  half-grown 
(Pycraft, '11). There is usually no second brood unless t h e  first 
is destroyed. At  t h e  end of September they gather into flocks 
again, and live thus  for  well over tt month, finally leaving for t h e  
sea-coast iri tlie second week of November. 

The period of pairing-up itself I liave unfortunately not been 
able to  observe ; the keeper tells ine t h a t  there is rmuch flying ant1 
chasing about. The par t  played by t h e  " courtship " i n  t h e  actuill 
pairing-up is thus left uiicertain. From aiialogy with other birds 
and with ourselves we should expect t h a t  t h e  chasing was t h e  
expression of felt but nnree.soried likes and dislikes, and  t h a t  tho  
conrtship-actions were only gone through after t h e  two birds had 
beconie fairly well-disposed towards eitcli other. The couz tsliip- 

* Tlie dates refer t.o the nroveiiieiits of' the I)ircls at Triug lloaer\.oir, and hare  
been giveii ine by the licad-kae11c.r t,liere. 
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:ictioiis, I :mi told, :ire ;it any rate to be seeii iiniiiethttely af ter  
p:i iring. lip. 

4. s o m  nssc~~11YlT0x-s. 

(a) Let  us start with tlie conimo~iest of all tlie scenes of court- 
ship-  ---the m e  wliich h i 1  first nttr;wtecl a.iid puzzled iiie yews ago, 
ant1 led iiie to  choose the  Grebe a s  :I. birtl t o  wntcli. 

As tlie birds ride oil the water, very 1it.tle of their iiiitler- 
surface is nsri;dly visil~le : but, now and tlieii a. twiiikleof wliite is 
seen. !l’liis may lie merely a birtl rolling Ii i i l f  over t,o piwii  its 
I~elly ; biit i f  i t  procretl froiii two binls close together, tliis foriii 
of coiirtsliip is dinost. sure to be in  p i q r e s s .  Iri siicli a case, tlie 
glass reveds t , h t  tile t7wo hirtls :ire ;ilw:i,ys :t, it:iiy, cock i i t i t l  lien ; 
they are fitcing t w l i  otlicr, their l)e;~ks perhaps ;L foot, lierliaps :I. 

iiiere couple o f  iriclies ;q):Lrt, tlieir iiecks lieltl ill) perfectly s tmight  
:iii(1 elongiitetl to :L trilly surprising extent. I t  is tliis holding u p  
of t h e  neck tl int  SIIOR.S some of tlie M-llite of throiit ;tntl breast. 
Their ears :trt? erectcxl vertic:i.lly :inti tlieir ruffs :ire fit11 pew-  
shaped. The few lit,tJe fwtliers tha t  (lo tliity fni ,  it tail :ire 
crocked lip R.R f;w :is they will go- tiiat is to  say, :iliout l d f  : ~ . I I  

iiich (fig. 11). 
III this  tittitade t h e  birtls proceetl to  go throiigli a curious set 

Let iis tlesc1,ibe a pi-ticxilar cnse. A pair of lJir(ls, rock a.iitl 
lien, t h a t  lint1 been fisliing not fnr npwt, sriddenly i+l)proixche(l 
each otlier, raising their  necks a n d  ruff’s as they did so, till  by 
t h e  time they I i ~ l  got fnce to  f;icte they were iii the :Lttitntle 1 
h v e  j list described. Then they Fotli begin s h k i n g  their he;ttls 
at eacli other in  i l  pecn1i:tr and fornial-looking Iiiariiier. Each 
l)iid begmi by waggling its lieiitl violently from side t o  side, 
some foiir or five tiiries in  qnick siiccession, like a rna.11 riodtling 
eiripli:itic dissent. Then t h e  quick side-to-aide motion gttve plilce 
to a slow one, :ind t h e  hetik ant1 lieitd were swung slowly :icross 
xntl back, witli :I. seemingly v;i,gxe i L t i ( 1  eiiqniriiig :iction, :is if the 
bird were se:irc:liirig t h e  liorizori for it knew iiot wlint. l’lie Iiea.tl 
W I I , ~  mover1 bncli :ui(l forth perh;i.ps a coiiple of times, x n t l  then 
tlie violent s1i:ikirig hegm ag:iiii. This s1tern:ition of hliaking :i ,nd 

slow sitle-to-sitle swinging was repeated oyer a.ntl over agiiri by 
migely enough, t h e  pair kept no t i n e  wit,li eacli 

other-the violent s h k i n g s  of t h e  two neither coincided nor 
:ilt,einnted> hut  e:icIi shook arid swung without a n y  nppii-ent 
refererice t o  the  other’s rliytlim. 

After  six or seven repetitions of t h e  performance another 
action came in. After the  slow swing arid before t h e  waggling 
(or sometimes, I think,  t:ckitip tllie place of the  slow swinging), 
bLit not every time, t,he birtl bent its neck riglit> back a n d  down as 
if t o  preen i ts  wings, pu t  its hen.k under some of t h e  wing-feathers 
near tlie tid, misetl t.heiri itn inch or so, let them fall, n.nd broiiglit 
i t s  Iiaml swiftly I::iclc into position for  :iiiot!iei* of tlie violeiit 
s1i:~kiiig.s. This :ictioii 1 i : i t l  0l)viciiisly ,+;oiiietliiiig to tlo with 

rit11id. 
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preeiiing, bnt 1 ~ 1  ail extraortlimry look, as of a stereotypetl 
and menningless relic. The hirds seeirietl to be ~ ~ r f o r i r i i n g  sonic 

routine-action al)selit-iiiindedly :tii(l by mere force of associstion, 
as one may sonietimcs see a i i i i ~ i i  wind up  liis witch in the rlay- 
time, just because he Iins been cha.uging his waiatcoitt. 

Pinitlly, after ericli bird Irad given ahorit :L dozen or fifteen 
violent shakes, wit8h it corresporidjng nriiriber of slow a\viiigs ant1 
liftingfi of wings iii between, they veered up into the witid d r n o s t  
simultaneously, lomered tlieir crests, brought tlieir necks ~ O W I I ,  

arid, i u  :t wowl, beaiiiie norrn;d once more both iii :LppeRi-:Ltive aiitl 
belinvio ti r. 

One must have nimes for things if one is going to dismsr; theiii, 
as any philosopher will tell yoit. So I propose to  call a wlio!t! 
perforniance siicli as that just descr i td  n bozct of sh,nL?'/zy ; eac!i 
little time of violent wriggling I sliiLll c d l  siinply u -sk.alce, ; t r i ( l  

sl-iall meltsure the length of R bout I)y the iiaiiiber of sliakes iri it 
(counting tlie s1i:ilres of both birtls a.tldetl together). Pinnlly, tlie 
curious actions resemldirig preening I slii~ll call hnhit-pi.""71ii,!/, 
because I believe thein to  have (or rather, to h v e  1i:itl) soinetliirig 
t o  do with real preening, hut, iii the perfoririaiice as golie throiigli 
to-(lay, to have become :L mere habit, vestigial so fnr as its origiiid 
fnnction is concerned. 

( b )  That is one little scene: riow hike xiiotlier. 
A solitary bird, whicli proved to  be ii hen, cnine flying over froiri 

one reservoir to n.iicttlie~. She aliglite(1 near one shore xiid beptii 
swimming slowly across towartls the other, ~iieaiiwhile nlternatiug 
between two attitades. 

First of all she arched her neck right forwa.rt1 till the bill, 
whicli pointed sliglitly downwards, wz~s j u s t  above the \\-:r.ter. 
The ears irieariwliile were scarcely erected ; tlie ruff' WILS t l i iwwii  
forwaid in curtain-form, and thus, since the l i e d  h c l  beell 
broiiglit so far forwnids :d dowiiwrtrdfi, a.ctu:Llly swept the 
wxter on either side (fig. 3). So slie progressed, looking froiii 
side to side, arid riow ant1 then giving :% short bnrkiiig cdl. 
After. four or five of these c;tlIs, whicli representetl i)erlinpa 20 0 1 8  

30 seconds of tinie, she put down her rafY mid raised her neck 
nearly stritight up to enlarge her cii*cle of vision. 

After wnie secontts of looking ttboiit her in this position, she 
relapsed ngnin into the first n.ttitiide -" with neck outstretcliotl, 
yon fancy how.'' This was repeatetl eight or nine times: till a t  
last a cock, tliirty or forty yitrrlu away, appeared to  notice the 
cnllirig bird. H e  pricked up Iiis neck, looked towards her for :L 

short time, and then (lived. A t  this she cliitnged her whole 
(1einea.nour. Up went her wings : hack between them, with 
evFcted ruff and ears, went Iiei. head. A glance at fig. 7 will 
show lier attitude. Tlie wings were brought up, half-spread on 
either sitle of the hotlp, with their anterior ktorcter pointing down- 
w:i.rds. Tliey were : h o s t  in the  tmusvoise plme, hit sloped 
sliglitly back~va.rtls from tlie water. 

b '. 
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J u  this position the benutifnl white bar formed by the marginal 
wing-coverts, along the anterior margin of the wing, and the 
broad white blaze formed by the secondaries, which are quite 
invisible when the wings are closed, shone out vividly. The g,zp 
between the wings was filled by the head : this from the front 
somewhat resein1)lerl an old-fashioned picture of the sun, with the 
ruff rayed out consitierahly a11 round, and the ems were erected 
laterally so a s  to fit on to  the top of the ruff on either side. 
Below the head hhone the white of the puffed-out breast. The 
bird's whole appearance was wonderfully striking, and as unlike 
as possible to that of its everyday self. 

All this took but an instant ; directly the cock had dived she 
was in this attitude. As she waited for his re-appearance she 
tiirried eaqerly from side to  side, swinging nearly to the right- 
about and brick agriin :is if not to miss him. Eventually he came 
lip, three or four feet on the far side, and facing away from her 
in the most amazing attitude. I could scarcely believe my eyes. 
H e  seemed to  grow ont of the water. First his lientl, the rnff 
nearly circular, the beak pointing down along the neck in a stiff 
and peculirtr manner ; then the iieck, quite straight and vertical ; 
then the body, straight and vertical too ; until fi~ially the whole 
bird, save for a few inches, was standing elect in the watw, and  
reminding me of nothing so much as the hypnotized phantom of 
a rather slender Penguin. 
As I say, it grew out of the water, and as it grew it graduxlly 

revolved on its long axis until a t  its fullest height it came to face 
the lien. Though all this was done with an unhurried and 
uniform motion, yet of course i t  took very little time. Then 
from his stiff, erect position he sanlc slomlyon to the surface ; the 
lien meanwhile put down her wings and raised her neck ; and the 
pair settled down to a bout of the head-shaking. Their attitudes 
and actions were practically the same as those of the pair described 
above, but the bout only lasted about half as long. I t  mas ended 
by the two birds ceasing to shake and gradually drifting apart .  
Finally they put down their crests and went ofF together to  preen 
themselves and fihh. 

These actions, too, mast now be mineti. I propose to call 
the  attitude of the lien R S  she searched and called for her mate 
the Dui~dreccry-ccttilzscle, for the two halves of the ruff in curtain- 
form give the bird, especially when seen from the front, a con- 
sidcnible resemhlance to  that f:tmous personage of the drama. 
The atltitiidp later assumed by the hen, with head back and wings 
rirched, shall be the Cat-ccttittcde, for the round ruff gives the  bird 
the look of a very contented a n d  somewhat f:tt cat. The cock's 
combined diveand emergence I shall c d  the Ghoat-dive. The whole 
ceremony I have called the Discovery Ceremony (see p. 51 2). 

(c) KOW for the highest development of the courtship-actions 
that I have seen. The incident, I am going to  tlescrlbe took place 
in the middle of the h )iu-and-a-hrilf's w:itc4iing the results of 
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which are recorded on p. 549. A pair of birds li,zcl been preening 
themselves antl fishing, with occasional languid bouts of heid- 
shaking. After a dive they came up not far apart and swam to- 
gether with outstretched necks, which, as they neared each other, 
they gradually rsised, beginning to shake their heads a little at 
the same time. The rttising and the shaking progressed siniul- 
taneously, till when the birds were face to face they were in the 
regular L L  shaking ” attitude and waggling their heads with a 
vengeance. Tlie bout of shaking thus begun was the longest I ever 
saw : between them the birds shook their heads no less than 84 
times, and with as much vigour a t  the eighty-fourth as at the first 
sha,ke. There wits rather a curious difference between the cock 
and the hen. A t  first neither of the birds did any of the wing- 
lifting, the strange parody of preening described above, and 
there named habit-preening. After the fifteenth shake, the hen 
began to  give an occasional wing-lift, and these became more and 
more frequent on her part, until after about the sixtieth sliake 
she WRS turning round and putting her beak under her wing- 
feathers between nearly every shake. The cock, on the other hand, 
did not begin this habit-preening until after the fortieth shake, 
and even after that  only repeated the trick at rare intervals. 

At the close of the bout, the pair swung pxrallel, but did not 
bring their necks down. Nor did they lower their ruffs ; on the 
contrary, they put them up still further, from the pear-shaped 
form customary for shaking to the extreme elliptical, bringing 
down their ears meanwhile from the vertical to  the lateral posi- 
tion, so that  tlie whole crest now appeared like a large chestriut- 
and-black Elizabetlian ruff. This change in the crests made me 
think something exciting was going to happen. Sure enongli, 
the hen soon dived. Tlie cock waited in the same attitude, 
motionless, for perhaps a quarter of a minute. Then he, too, 
dived. Another quarter of a minnte passed. Then the hen 
appeared again, antl a second or two later, some twenty-five yards 
away, the cock came up as well. 

They were in a crouching position, with necks bent forward, 
ruffs still elliptical, and both were holding in their beaks a bunch 
of (lark ribbony weed, which they must have pulled from tlie 
bottom. Tlie hen looked a.bout her eagerly when she first came 
up ; when the cock appeared she put her hetd down still further 
and swam straight towards him at a good pace. H e  caught siglit 
of her almost immediately too, and likewise lowering his head, 
made off to meet her. They did not slacken speed at d l ,  and I 
wondered what would happen when they met. My wonder was 
justified : when about a yard a.pnrt they both sprang up from the 
water into an  almost erect position, lpoking somewhat like the  
L L  ghostly Penguin ” already described. Spmsag is perhaps too 
strong a word ; there was no actual leap, but a very quick 
rising-up of the birds. The whole process, however, was much 
quicker and more rigorous t1ia.n the slow L L  growing out of the 
wtter ” of the ghost-dive. I n  atldition, tlie 1re:ul was liere not 
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bent tlowii along the neck, hit Iield sliglitly l m k ,  tlie beak hori- 
zontal, still holcling the weed. Uw.rrying on with the impetus of 
their ~ ~ i o t i o ~ i ,  the two birds came actually to touch each otlier 
with their breasts. Prom the  coninion fulcriini thus formed 
bodies a d  necks alike sloped slightly back-the birds woiild have 
fallen forwards h c l  e;di not tliiis supported tlie other. Only the 
very t ip of the  body was in the water, w.nd there I coiiltl see tt 
great splasliing, showing that the legs were l i a , ~ d  a t  work. The 
:q’pearsrice either bird presented to its mate h l  climgetl nlto- 
gether in nri instant of time. Hefore, tliey linrl been black nritl 
d;trk mottled brown : they sitw each other now all brilli:int white, 
with chestnut nntl b1;ick surroiiiidiiig the fnce iii  a circle. 

I n  this positioii t h y  stii yeti for a, few secontls rocking gently 
from side to sitle iipoii tlie poiiit of their bremts j it W:LS : i i i  

ecstntic motion, RS if tliey were swtiyiiig to tlie music of n tlnrico. 
Then, still rocking :inti still in conta.ct, they settled very firadni~lly 
tlown on to  the surface of tlie water ; so gratlrially tlicl they siiik 
that I slioriltl tliirik their legs riiust l i ~ r e  been continiioiisl~ 
working agaiiist t,lieir weight. All tliis time, too, tliey l i i ~ t i  heeii 
sliakiiig their lieacls violeiitly a t  frequent interwls, : ind after 
coming tlowri from the erect at,titntle tliey eritletl the perforirimce 
by what W:LS siiiiply an ort1iiin.i-y bout of ritther excitetl s h k i n g  ; 
the  only uniisu:LI tliiiig :Lboiit i t  was that the hirtls : i t  tlie brgiii- 
iiing were still, I think, actually toucliing eacli other. The weetl 
by this time hati nll disappeared : wlmt l i d  1i:ippened to i t  
very hard to inake out, but I believe t1in.t mi le  of i t  was tlirowii 
away, i l r id  soine of it eaten by the birds while settling tlown froin 
the Penguin position. 

In tlieir fin:il bout they shook abont twenty t,iines, getting less 
excited towartls tlie end j tliey eventually drifted apart, put their 
crests clown, aid almost at once beg;Ln to pick foot1 OK the surface 
of the water. 

Let, us  ca.11 the (living for w:Lter-weetl and the :tppe:tring :ig:iin 
with i t  in the bill t,lie toeed-trick ; aritl tlie rapid swirnmiiig to- 
gether, with the subsequent figure erect bre:ist-t,o-heast, let i i s  
call the f‘e’e,~gzei7~-drcl~ce,  for liere once more tlie general resembl:tiic~t, 
to  Pengnins (exceptionally gr:icefnl ones, let us admit) forced 
itself upon the miricl. 

( 2 )  One last scene before we pass from mere description to  the 
heavier task of arialysis. 

Sittiiig on the bank one ds.y, lookiiig out over a broad belt of 
low flags : L U ~  rushes which here took the place of the usu:il 
Amndo,  I saw :I, Grebe coiiie swimming stentlily along parallel to 
the  bank, bending its 1iea.d forwart1 a little with each stroke, as is 
tlie bird’s way in  all but .very leisiirely swirnniing. I happened 
to look further oii in the tlirection in which i t  wits going, ant1 
there, twenty or tliirt,y y:i.rtls ; iI ie; i ( l  of i t ,  I s i ~ w  wli;it I took t,o be 
a dead Grebe flo:itiiig oii the w:i.tt.r. ’ l ’ l i ( ~  l d y  WIS rn.tlier linmprtl 
up : tlie neck was extendrtl pwfectly straiglit ill tlie liiie of the 
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botly, flirt upon t h e  surf;ice of tlie water ; tlie i.iiff :~nd ears were 
depressed (fig. 8). So ronvincecl was t tliat this was n tleatl kiird 
that  I a.t once began revolving pliuis for wading i n  and fetching 
it out directly t h e  otlier bird slioulcl have passetl it by. Mo:in- 
while,I watnted to  see whetlier the  living would show any  interest in  
the  d e d ,  and was therefore much interested to  see t h e  swimming 
bird swim up  t o  the  tail-end of t h e  corpse and then a little way 
dongside of it, bentling i ts  liead down a hit RS if to  exaniine t h e  
body. Then it caiiie back to tlie t,:~iI-eiid, antl then, t o  iiiy 
extreme bewilderment, proceeded t o  s c ~ i m b l e  out of tlie water on 
t o  t h e  s;titl tail-entl ; there  it stood for some secoiitls, i n  tlie 
customary and very ungraceful out-of-water attitude--the body 
nearly ripriglit, 1 e a 1 h g  slightly forw:i.rd, the  neck iircheil back :r .r id 
clown, with it siiaky Uorinor:tiit-look about it,, tlie ruff’ a n t 1  e:ws 
tlepressetl. Then i t  proceetletl t o  wadille awkwardly along tlir 
botly to  t h e  liead entl, slippiiig o f  tlieilce into t h e  watei, : i t i d  

gracefnlness once more. Hardly liacl i t  done this  wlieii t h e  
siipposetl corpse lifted i ts  head a.nd neck, gave R sort of jump, ant1 
it,  too, WRS swirnining i n  tlie wilter by the  other’s side. I t  was 
iiow soell t h a t  tlie “ corpse ” liar1 been resting its botly on ii half- 
nia.tle nest whose top was scn.rcely above the  water, and it m i s  
tliis which h:i.tl given i t  t h e  curious hrinclietl-up look. Tlie two  
swniii nliont t,ogether for  :L bit, h u t  sooii parted conipany witlioiit 
evincing any  f nrtlier particiilnr interest i n  each other. 

Both these birds had crests of very much t h e  average size, so 
tha t  i t  was hart1 to  tell their sex ; b u t  I think t h a t  the  ‘( corpse” 
WA.S a hen, t h e  other bird (I cock. 

The meaning of this  action (which I only saw tliis one time) 
remained extremely problemn.tica1 t o  me wliile I was a t  tlie 
Reservoirs. Tlie inyst~ei*y will, llowever, be solved in t h e  iiext 
sect,ion, mcl so lot 11s anticipate and call t,he at,titiitle of tlie 
6 ‘  corpse” t h e  passive, t h a t  of‘ t h e  bird tha t  climbed on the 
(( corpse’s ” bxck t h e  ccctive p i ? * i q  attit cttle. 

5 .  TIIE RELaTIoNs OF THE SEXES IS TIIE GREAT CREsI’ED GREBE. 

(i.) The Act of Pairing. 
As I say, i t  was especially the  proceeding last tlescriherl wliirh 

piizzlecl me ; antl i t  was not  till I had got, lioiiie an11 looked up 
the  literature, that  I fount1 a welcome ptper. by Selous (’01) * 
which exactly dovetailed into rny own observations. 1 had 
been mainly concerned with t h e  behaviour of t h e  liirds oil 
t h e  open water and during incubatioii; he had p’tid special 
Rttention t o  nest-builtling and pairing IIib observations solre 
tlie mystery t h a t  has 50 far surrounded t h e  Grebes’ actnal 
pairing ; hy tlierii i t  is now established tllnt t h e  at t i tude which 
bO puzded iue ih adopted itlways, and only, for t h e  purpose of 
coition, ant1 tha t  roitioii take\ plitce solely on t h e  nest. I slioulcl 

* .+ alioit suniiiraiy of till\  p:tprr ~ r l l  ire fi~untl on 1’. 5%). 
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perh:ips have said ‘‘ on CL nest”  ; for t h e  birds may build several 
incoiiiplete nests or p1;rtfoi.m before one, fiiially cliosrn t o  be 
t h e  t rue nest, is finislietl and laid in. 

Froin Selous’s observations, tlie actions and ceremonies coii- 
nected with coition a re  quite elrtbor;tte-aIrriost of t h e  siiiiie 
ortler of elaboration as t h e  courtship-ceremouies, though t h e  
two ritiials are coriiplutely independeiit rind nppenr to  have 
developed along quite different lines. 

We have already got to  know the  passive :tiid tlie active 
pniring attitudes. To complete t h e  description of the  mere 
attitu(les, i t  reinailis to add that., before sinking down into 
tlie passive pairing at t i tude (wliicli Selous c;llls “ lying along 
t h e  water ”), tlie birds usually assuine :L curious fixed and rigid 
pose. I will quote Selous’s words :--“ . . . curling his neck over 
and  down, with the  bill pointing at t h e  ground [weeds], perliaps 
six inches above i t ,  he stood thus, fixed itnd rigid, for sonre 
nioments (as tliongli miking a point) before sinking down and 
lying all along. There was no i i i is t~king tlie entirely sexual 
chamcter of this strange perforninnce, the  peculiar fixed rigidity 
full of i n i p r t  and expression.” 

We must now see how the  dti tades nre combined in the  
clctio?ts theinselres. 
In tlie first place, we have the active pwiriiig uttit.r~& iind 

t h e  actions associated with i t .  These actions in pniring have 
been already once described, and they seem to show little 
v:wiation. The bird 1ea.p up, arid conies down almost upright 
near the  other’s t d .  Copulation is then atteinptetl. Scloiis 
foiind it hard t o  decide’if such a n  at tempt  was successful or 
not. When i t  soemetl successful, t h e  hirds apparently uttered n 
louder cry than usual, aiid afterwards their  behaviour had a 
satisfied look. Once, however, when t h e  birds seemed thus  
satisfied, he adds : “ The tinie occupied was extremely short, 
arid one n~ouId 1i;u~lly have thought from t h e  position of the 
two birds t h a t  actual pairing had been possible.” I n  otlicr 
cases he could he fairly sure tha t  the  at tempt  w:is not successful. 
Whether  successful or  not, the  act always ends in  the  pecu1i:ir 
way already described : the  active bird u-acl(lles forwards along 
the  other’s body, and walks somehow over its l i e d  into the  
water, iipon wliicli t h e  passive bird raises its neck, 1e:ives t h e  
nest or platforin, and swinis away in norniiil position. 

I n  tho second place, we find t h a t  the  p m s i v e  attitude ( I ‘  lying 
along ”) niay take place either on t h e  nest or p1:ttforni itself, or 
elsc on the  open water (but then apparently never fa r  from t h e  
nest) ; t h e  tict of p i r i n g  itself, however, is possible only when 
tlie ’‘ passive ” bird is lying on some firm support. In t h e  second 
place, both cock nncl lien go into th i s  attitutle (the precise a t t i tude 
which the  lower h i d  :issuines during the  act of coition) iiidis- 
cr.imiti:itely : Seloiis’s records give :in approxim:itely equal number 
of tirnes for t h e  two sexes. 

However, before tiyiiig to  draw :iny geiicrid coiicliisioiis, let us 
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take a particular case-that described by Selous on pp. 180-181 
of his paper :- 

About an  hour earlier in the day there had been an attempt at 
pairing. Then, after a period of rest on the open water, the 
birds swam together towards the nest (which had been built 
the day before). When just outside the bed of reeds in which 
the nest was situated, the hen went into the passive attitude, 
on the open water. The cock citnie Lip to  her, swain a few yards 
past her, went twice back to her and away again, then went 
right into the weeds and himself 1a.y along the water in the 
pi.ssive attitude. While he was doing this (or immediately 
a.fterwards) the lien swam to the nest, leapt on to it, and sank 
tlown in the passive attitude once more. Upon this the cock 
came up to the nest, jumped on to  the hen’s ‘back, and they 
appzreiitly paired successfully, both birds meanwhile uttering a 
special shrill screaming cry. 

The joint approach of 
the birds to the neighbonrhood of the nest is invariable when 
they have previously been some distance away. When one bird 
is sitting, or when both are already close to the nest, as when 
building is in progress, the case is of course different (p. 533); 
but in the period between nest-building apd incubation they 
seem never to qproach  the nest singly. 

The passive attitude on the open water close to the weeds a.nd 
nest may or  may not be assumed. In the three cases where 
this ha.ppened and Selous is absolutely sure of his facts, the bird 
that assumed this position was the female, and wa.8 also the 
leader in the procession towards the weeds. (We want to  know 
more about this. It seems probable, from other consirlerations, 
that i t  is a mere coincidence for tlie leader to have been always 
the hen; but, this being granted, it is quite likely that the 
leading bird would be the more eager, and so would hasten t o  
put itself into the attitude which a.pparently expresses readiness 
to pair.) I n  other cases the birds swam straight to the nest, 
ctntl one of them ascended i t  and then went into the pzssive 
position. 

Next, the way in which the cock swam about close to the hen 
while she was in the passive attitude, but still on the open water, 
“ a s  though about to  pair” (I quote Selous), is interesting. 
There must be a strong association established between the sight 
of the passive attitude and the desire to pair, so that the active 
bird shows its thoughts, so to speak, even when pairing is 
impossible (as when the passive bird is on the open wvat.er). 

When the passive bird has gone into position on the nest, it is 
very nea.rly always the case that the active bird comes up to the 
passive one and exa.mines i t  or swims about a bit, whether an  
attempt to pair is afterwards made (Selous, ’01, pp. 180, 345) or  
not (Eoe. cit .  pp. 165, 344, etc.). Sornetimes the second hird is not 
eager, ~ 1 x 1  refuses to come near at all (e.  y., Zoc. cit. pp. 172, 456). 
At other times (Zoc. cit. p. 3.11, apJ  perhaps 1’. 181) an attempt 

Here are various points to be noticed. 
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t o  pair is made, ant1 t h e  a.ctive bird jninps lip apparently 
:t.t once, without m y  delay. ln t h e  case observed by ine tlhe 
active bird seemed very definitely t o  examine tlie passive one, 
poking i ts  beak clown close t o  i t  ; but t h e  examina.tion WAS very 
short, the  a t tempt  at pairing following iininetliately. 

When the  active bird is  nioderately ea,ger bnt not quite ea.ger 
oriough t o  a t tempt  t o  pair, i t  ma,y swim up to the  passive 1h-d 
:I, niimber of times, each t ime make as if t o  spring up, and then  
decide iiot to, but  swim away again. 

The :issiiriiption of the  passive at t i tude by one bird is generally, 
so far as I can see, used as an invitrttioii t o  the otlier bird to  
pair : p e i h p s  1 sliould express myself ra ther  differently, and siiy 
t h a t  it a1w:iy.s deiiotes rea.tliness to  pair, and is geiier:rlly used a s  
a p i ~ ~ 6 ~ * y  e:ccitunt--i. c it is the  first sign given by either of t h e  
birds of readiness to  pail-. Tliis is well bronght out  hy incidents 
such ns this  :--Both birds a.re builtliiig t h e  nest ; sutlclenly t h e  
hen jumps up  on to  tlie nest and goes into the  passive at t i tude,  
every now ant1 then raising her iiecli ant1 looking round at t h e  
cock (Selous, 012. cit.). A t  other times i t  nmy be only a secondnry 
c z c i t w n - a  mere symbol. This may 1i:tppen when oiie bird is 
sitting and t h e  other nppro:i.ches tlie nest ; t h e  s i t t ing bird may 
then assiiiiie t h e  passive position at ea.ch approach of t h e  other. 
Here  t h e  cipproach is the  primary stiiriulus, and the assumption 
of t h e  passive a.ttitude is called forth by it, a.nt1 riot by internal 
citiises. I n  this second case a less degree of " sexiia.1 feeling " is 
presiimably needed t o  incluce the  passive attitude than in t h e  
h s t  case. 

We mnst  not omit t o  notice t h e  
curious action of t h e  cock i n  himself copying t h e  hen's p;t.ssivie 
ihtitude. This ttction-one bird going into t h e  passive attitntle, 
t h e  other coming u p  and examining it,  arid then going off' and  

.timing tlie saiiie attitude-appears only to  occiir when t h e  first 
11 goes into position on the  open water (and not on the nest), 

ant1 even then iiot always. I t '  seeins, however, to h p p e n  i n  t h e  
majority of cases (though we are perforce generalizing from very 
few iiist:uices). It looks :LS if it were H sigii;tl to  t h e  first bird 
t1i;i.t the  secontl wii.s reatly a.nd willing t,o proceed further in the 
In:ttter ; for the  I)irtls a,fter this iiiay proceetl t~get~l i r r  to  the  nest, 
where tlie first (loc. cit .  p. 180) or the  secontl ( ih id .  p. 456) bird 
ascciicls t h e  nest ant1 assumes the  passive a.tt'itude once niore. 
111  otlier cases, however (ihitl. pp. 179, 454), the  afEtir eritletl wi th  
t h e  second bird's assumption of t h e  attitude. Here  it looks as'if 
:L rit,ual ceremony was developing out  of a useful action (see 

As regards t h e  actual act of pniring (or i ts  xttenipt, which for 
our present purpose conies to  t h e  same thing), the  t w o  sexes seem 
here also to  p l ( q  i~Ltsrchnl~yecdde ~obes .  111 1900 Belous saw three 
:i.tternpts t o  pnir, one iiyptreiitly sncces:iftll, two iirisiiccrssfal : 
i n  :dl t h e e  cases the  x t iw hirtl was t h e  Iwger of tile piiir. 
. In 1!101 he saw two ntteiiipts, both of nliich lie thinks were 

..' 

B u t  we are going too fast. 

below). 
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successful : here tlie :i.ctive birtl W:LS in I K J t l i  c:ises the  smnller of 
the pair. 

Now, if we could be sure  that tlie 1901 pair was the  sa.me t1i:i.t 
was there in  1900, all would be well: but  we cannot be sure. 
There was a, nmrked difference i n  tlie pairing-behaviour of t h e  
1900 and 1901 pail-s-a difference t h a t  cannot be  referred back 
t o  t h e  fact tha t  i n  1900 tlie birds were bniltling a trite nest and 
were incubating, wliile in  1901 they had only got to t h e  length 
of building pniring-platform. I n  1900 t h e  sinallei* bird ( tha t  
m e  have so fitr presnmed t o  be t h e  hen) was inore forwtrd i n  
invit:~tion, wliile t h e  active pir ing-posi t ion WR.S adopte(1 by tho  
I:i.rger hirtl nloiie j in  1901 t h e  case w i i s  ex:tctly reversed. It 
woiiltl be, in iiiy opinion, iiiore r e i l i a r l d l e  tha t  sncli a c1i:tnge 
of c1l;irircter sIroiil(1 take place i n  two 1)irds i n  tlie space of 
one y e w  t1l:tii tlint t h e  s i m e  water slionld be occnpied by two 
tliferent pn.irs---:dbeit b a t  :L single one-in two successive years. 
Mr. Seloris, however, writes t o  ine tha t  for va.rious reasons 
( e .  g., tlie site of tlie nest, eto.) he  is  practically convinced tli:lt 
t h e  birds were t h e  s:iiiie i n  both years. However, whether tlie 
p i r  was the  mnie pnir or not, in  both years there was :L ma.rked 
tlifference i n  size both of botly and crest between t h e  two birtlu 
of tlie pair, aiid, if all tlie books a r e  not wrong, this sho~ild be 
quite enough to  distinguish the  sexes. Sometimes, it is txue, 
the two birds of a piir a.re :ilniost exactly d i k e ;  bnt  nowhere 
(lo I find i t  stated t1i:tt tlie hen is ever Iwger or 11;~s R better 
crest than  t h e  cock. I t  is t h e  part of t h e  professional oriii- 
t,hoIogist to  find out, if this is ever so;  till then, we nlnst be 
content to  s;iy that i t  is extreinely probable t1in.t eitlier cock or 
lien can play the  " active " part  i n  copn1:ition-what we shoilltl 
iisaitlly call t h e  n d e  part. This c m  he more easily imagined 
irl hirds than in almost any other a.niinnls i n  which copillation 
takes place, bu t  even in a bird is remarkable enough. Definite 
iittitucles of the  two participating organisms have been evolved t o  
f;tcilitnte t h e  pssage of genitnl products in a definite direction : 
:tnd here, hey presto ! :ilthoiigIi t h e  geni t i l  prodncts continue t o  
1);'s:" i n  the  mine direction, yet the  :Lttitides, developed orily i n  
rola.tion with :i.nd accessory t o  this direction, :we at  will reversecl. 

This fitcirltative reversal of pairing-position \vo1ild certa,inly be 
rcilmrkiiblo ; but even for tlie nioirreiit slipposing tliat it does 
7wt occnr in  niir Grebe, i t  wnnld meidy a p p e : ~  a.s tlie :is yet  
uiiattniiietl eiirl of a. process of sex-eqndization which i n  t l ~ i ~  
species has alre:i.dy rim $1, consideralde coiirse. This process 
coiisists in  a gr:i.tloaI transference of all t h e  secondary sexnnl 
cliitmcters of tlie ninle to  t h e  female, and ?,ice ve7-m. I n  i ts  
general :i.spt,ot i t  will be tliscusscd 1:tter ; liere it will he silfficiclit 
t o  conbider i t  in  rel:r.tion to  the pairing :tct,inns alone. 

Le t  11s see \ v I i ~ t ~  is  \vit,hoiit tloiibt, coniinon t,n 1)otlr sexes i r l  tlie 
C!reste(l (irebe to-thy. First of all, we fintl t l i n t  either c:ock or 
lieti iii:iy lent1 tlre w:i.y tow:i.rtls tlie pairiri~-i)lu.tform. Secontlly, 
either cock or l m i  Illiiy assume t h e  pissive pairing-positioll (the 
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position that one wodd naturally call f e m d e )  on the open water. 
Tliirdly, eitheio cock or hen may B S S U K I ~ ~  this position on the nest 
or pairing-platform. This is important, for tlie pairing-platform 
is never asceiided except for the purpose of pairing, or for this 
position, which we niay call the beginning of, or the invitation to, 
pairing, and the nest only ascended for these two purposes and for 
incubation. Fourthly, when one bird is in the passive position, 
the other, be i t  cock or lien, may come up  to it, examine it, and 
make as if to leap up on to it, just as it often does before nn 
iictud attempt a t  pairing is made. The natural end of this 
sequence would be that, fifthly, either cock or hen might not 
oiily ma.ke as if to ascend into the active position, but actually 
do so. If the text-books are right in their descriptions of the 
sexes in the species, then we can sihy that this end has been 
renched, and that, as far as pairing-positions go, the sexes are 
interclirtngesble. If the text-books are wrong, then our evidence 
is simply insufficient. Here i t  can only be shown that, however 
incredible this reversal may appear, yet it is quite certain that 
i n  the Great Crested Grebe all the preliminary steps towards 
i t  have been already taken. 

Further, SeloLis (Zoc. cit .)  places on record some remarkable 
fixts which show that reversal of pairing-attitude does take place 
in tame Pigeons. Here he several times sa.w, immediately after 
the act of pairing, the " male " bird crouch, and the " female " 
then get into the normal male attitude. The act of pairing WAS 

then gone through a second time, but with the attitudes of the 
birds reversed. 

W e  have therefore evidence that the f u l l  reversal can take 
place, and now only want to be certain that it has taken place in 
this species. I n  any case we can say that characters (in this case 
altitudes and actions only) of the female have been transferred ta 
t he  male, as well as characters of the male to the female. 

W e  must iiow go on to consider a very different question, 
which is also well brought out in the pairing-habits of the Great 
Crested Grebe: I mean the gradual change of a useful action 
int,o a symbol and then into a ritual: or, in other words, the 
cliange by which the. same act which first subserved IL definite 
purpose directly comes later to subserve it only indirectly 
(symbolically), and then not a t  all. The action in question 
here is the passive pairing-attitude, and the Grebe is interesting 
as showing all three stages of the process at one time---the 
pa.ssive attitude employed sometimes directly, sometimes sym- 
bolically, and sometiines ritually. Speaking phylogenctically, 
we have the following steps :- 

(1) The ascent on to a nest or platform, and the  assumption 
of the pa.ssive attitude, are necessary if pairing is to take pla.ce, 
and the passive bird must get into position before the active 
bird can even begin its part i n  tlie coition act. 

( 2 )  The ascent and the attitude are used by the passive bird as 

See also Selous '02. 
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an incentive to the actire bird, as a sign of readiness to pair. 
The active bird ma.y or may not respond. 

(3) As a symbol, the ccttiturle is obviously more important than 
the actual ascent on to the nest, since the attitude is used only in 
pairing, while the birds may ascend the nest for various purposes; 
and, in addition, the assumption of the attitude comes after tlie 
ascent, and is thus in time inore irnniediately :tssociated with 
the act of pairing. Thus the attitude by itself comes to be used 
on the open water (though a.lwnys close to  tlie nest) a s  a sign of 
readiness to pair. We may S H . ~  that readiness to pair is indicated 
precociously-it is pushed back a step. Such processes of pusliiiig 
back are very common in early ontogeny ; embryologists then say 
that the time of :ippenrance of the c1i:rracter is camgenet ic  (even 
though the chwacter itself, a.s here, 1ns.y be pelingenetic). !l'he 
phylogenetic cliitnge his here been precisely siniilar ; the only 
difference is that the displacement affects a mature instead of a 
very early period of life. 
(4) Tlie attitude being now sometimes a inere symbol ca.n be, 

and is, emplobyetl by either the active or the passive bird. I n  
fact, when one bird employs it thus aym\>olicirlly, the other 
usually responds by ininieckitely repetting ttiis symbolic use., 

( 5 )  From useful syinbolisni to mere ritual is the last step-one 
that has h k e n  place often enough in various liuniiin atfbirs. It 
appears that these actions aiid attitudes, once symbolic of certain 
stkites of mind and 1e:itling up to certain definite e d s ,  lose their 
:i.ct,ive symholism a.nd become ends in tlieinseh 
that they lose their active symbolism, I mea.n that they are now 
not so much associated with readiness to pair as with the vague 
idea of pairing in generd. Thus a.ssociated with pleasura.kde anti 
exciting emotions, they may becoine the channels througli which 
tliesc? emotions can express themselves, and so clinnge from 
purposef a1 stimuli to further action into merely p1e:Lsrirable self- 
exhausting processes (see below). It is at 1ea.st hard to  see how 
to exp1:iin such happenings as that  described on p. 534, (c) (5, 
where first one bird arid then the other goes into the pa.ssive 
position on the open water, after wliicli there is simply :L 
resumption of feeding or preening. 

Another general poiiit worth noticing is this :--In the case of 
this Grebe the rnale has even less possibility of enforcing his 
desires than tlie majority of birds. I n  a few birds the male is 
not so helpless. The ordiixiry Bnrntloor Cock, for instance, is 
often rather forcible in his methods. I n  the Wild Duck (Anas 
hoschm I,.) the dra.kes often kill the ducks by continued tread- 
ing". Somewhat similar forcible pairing is recorded of the  
Mute Swan (Cygnms olov). In such species i t  is by no means 
iiecessary for the ra.ce that the act of pairing should be par- 
ticula.rly pleasant to  the female. In most birds, however, the 
female has the upper hand : she can always prevent the cock 

* Irusley, K i d .  Contralbl. 191% 
pnoc. ZOOL. Soc.-1914. No. YXXVI. 36 
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from p i r i n g  with her, by siniply running or  flying :\way 
(c/: t,lie Ketlshank, Hnxlt.y, '12,). In 0111' Grehe we $].re n step 
f iu ther  still : not only must  t h e  female (or t h e  passive bird, if we 
want to  be precise ; but this is, for tlie present, complicating t h e  
issue unnecessarily) be willing t o  pair, but  she must also trike tlie 
fii.st steps--iniist u.scend a. nest or platform aritl assnme a special 
position-hefore t h e  cock c im th ink  of pairing. Here, therefore, 
slipposing tha t  tjlie finictions of t h e  sexes liiid not been a h o s t  
eqiidly tlistributetl, it would hare  heen necessary for t h e  hen t o  
l1a.ve had a strong inipulse towards pniring : it niiplit be t h a t  die 
IVHS impelled directly by i i  violent pbysio1ogic:i.l etimnlns, or 
nlore indirectly Ity :~ssoci;~tion, through t h e  act being extremely 

llie Ihyhgenetic coiwse of events is h r r l  to  tlisentxngle ; we 
niight siippoae it to  h v e  been somemlxit :i.s follows :- 

(1) Owing to the iicetl of :I, firni support for pq.iring, it became 
i~ecessary, :is :>Imve set forth, for t h e  female to  t,a.ke t h e  initiative 
i r k  tlie :wt of pniring, by r~.ssiiminp :I. speci:d position. 

( 2 )  The inale 1 i : t ~ d  thns  no niea.iis of expressing liis r e d i n e s s  
t o  pair [whereas in  niost, ~ I O I I ~ ~ L I ~ O ~ I S  birtls i t  is t h e  male, NS 
OIIB, woultl expect, who t:tkes the initi:ttive : qfi t h e  \krRrlJlels 
( Howwtl, '1 3), the Betlshmk (Huxley, '1 2,), etc.]. 

(;<) Me:mvvliile, qiiite independently, a. process, or tendency- 
c:tlI i t  w l i i ~ t  yon will-h;id shown itself, by wliich t h e  alia.racterx 
of nne sex niigtit be or t>eritletl t o  be trmsferretl t o  t h e  otlier, arid 
rice  V!R1'SCC. 

(4) This was seized upon hy Selection (we cn.nnot as yet  spwk 
less ~rief:~.~~lioric:illy) a,r~cl employed t o  supply the  present wstrit ; 
the pniring a.ttit,iitle of the  feni;de w:ts tra.nsfei,red t o  tlie nis.le.to 
give hini, too, a, Inems of  expressing his reecliness t o  pair-to 
enn.I)le him. slioultl he wish it, a s  well as the hen, to  take t h e  first 
stel, towartls the perforinnrice of the act of copalation by tlie pair. 

( 5 )  As so often occurs, tlie process tlitl not stop precisely rit 
tlis t l u s i r d  spot (we stJill spe:ik iii nietnl)hors, for brevity's sake) ; 
Ivjth tIie frin:i.le piiring-rLttittide wiw tJrarisferretl t h e  female 
1) i.ii.inf-iiistiiict,, axil  so cnitie :tLout, the eoirlplete or nearly 
(:o~iiplete f:i.onlt:itivc reversal of the  pairing hi~bits. 

'I'his n:i,tiir:nIly does riot pret>entl t o  he nioi'e t h n  R possible 
sollernr ; I ~ i i t  i t  is worth while setting ont  such a. s(:lienie, ruerely 
t,o sliow how tliis " reverswl of tlie sexes" coiild Iiave coiiie 
, z b O U t .  

(ii.) Courtship. 

1 have shr te t l  with t h e  subject of coition, beca.nse t h e  first, 
th ing  I wmit to  make clew aboiit t h e  coiirtship-nctioiis is their  
tot,:il Inck of connection with the a.ct of pairing itself--a notable 
f:i(:t,. iii whicli the Grebe diKers radic:tlly, of .miirse, from ninny 
otiier birtls, rspecially those in which the  sexes iliffer in a,ppe:ii'- 
WJICP, A. t/. the  F h t m - t l  or the  I'wcoak, but rilso soiiic in wliicli tlie 
F O X ~ R  look :iIikc, P .  !I. the  Re~I4i:ink. 

pleasln~a,1.)le. ,, 
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I n  relrition to  t,his, no tloiiht, is t h e  fact t h a t  pairing only takes 
place on t h e  nest, ant1 tliat t h e  nest is liidtlen i~way :i,mong tlie 
reeds, while t h e  courtship actions are, I heliere, always gone 
through out on tlie open water. Tliis, in  itself, would not he 
conclusive evidence of total sepa.ration of t h e  two sets of actions, 
for the  performmce out  in  tlie open might lie followed directly 
by :I, retitrri to the  reetls and snh.Leqiient pairing. B u t  there  a1.e 
two further facts which make it conclrisive. I n  t h e  first place, 
one of the  reservoirs at Tring is completely hare of reeds, acd con- 
seqiiently of Grebes' nests too. It is, however, t h e  richest i n  fisli, 
a.nd nurnbers of Grebes fly over t o  i t  from tlie other reserroiis 
every thy,  and at all hours of tlie day, t o  feed. Now, in  spite of 
t h e  absence of reeds, and  so of nests. and so of the possibility of 
paiiPng, t h e  birds interrnpt their fishing, or sleeping, o r  preening, 
t o  go through the ritual of courtship jus t  a s  oftmen on tliis 
rcsei~voir as 011 any of tlie ot,liers. That  is point tirirriber one. 

Point nuniber two goes stJill f rirther. 
I f:.eqiiently kept  inctivitliiiil pairs antler 01iserv:~tion for R 

considerahle lengtli of time, :inti then, if I watched long enoiigh, 
always founcl t h a t  one set of coiutsliiI)-activities woul(1 iii point 
of fact he followed by a pretty lorig interval of resting or fishing, 
:i.ntl tha,t  then this time spent i n  every-day a.Rairs would he 
again succeetled by motl ier  series of (:orir.tsliiIi-actions---n proof 
t h a t  these actions a re  w1ia.t we :my call self-whneesti7ig and not 
excitatomy. The best reconl, becn,iise t h e  longest, was on this  
s m i e  reedless reservoir. I 11a.tl one pair utitler observation for an 
Iiour ant1 forty n~iiiiiten (section 10, record 1 1 ) .  I h r i n g  tha?.t, t,irrir! 
they had six simple lionts of slia.king, and  also t w o  prodigious 
long bouts, followed ea.ch tiine hy tlie diving for  weetl ant1 tlien 
t h e  strange Penguin-tlmce. And between all these e1;ihorate 
ctisp1:tys of sexua.1 ernotion, no sign (or possibility) of pairing- 
nothing hit swirnnling, resting, iireening, antl. feetling. 

I wiis thiis --inuch : \ p i n s t  my preconceived ideas-driven tn 
think of all  tlie coinplica,ted postrires and evolutions of eourtsliip 
ill the Grebes as being merely (OL e:rpessio71, of emotion. 

The pai+ki~lar form of expession nsetl is no doubt tleterrninel 
--predeterniined-I,y t h e  arrarige~iient :ind innerv:i.tion of cei.tain 
structures which the  birds possess : hit t h e  irnpiilse to iise t h e  
mnscles and nerves is ail emotional one-iliuing coi~rt~slrip tliert: 
ninst be in  the  niind of tho bird an excitement, a definite feeling 
of emotion. Let iis, to siltisfy tlie Ihysiologist,s, t r y  to  put i t  in 
teims of nerve-cur*rents. Onc member of a pair is cont iuudly 
seeing its mate n.t  i t s  side. This, in  its present physiological co11- 

tlition, stirnrilntes certain t r ack  of i ts  brain, charging them u p  and 
tip until they a re  i n  a s ta te  of consirlerable tension (mental acconi- 
paniment :-state of diffused ernotiond excitement). Finally, 
the tension reaches t h e  critical poiiit, a n d  n. disclmrge f o h v s .  
This discha.rge flows tlown hereditarily-tl~terniine~ p t h s ,  : ir i t l  
a c t m h s  tli e m 11 scl es concerned in conrtslr i 1) (111 en t:i 1 iw'oni - 
p i ~ i i n e i ~ t  :--violent ant1 specid emotion, quicltly dissi1xttitig 

36" 
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itself with a sense of “ something acconiplisliod, something 

This ixerely intlieat,es tlie possible mater id  ineclianism ; of the 
a.ct,ual, we know next  t o  nothing. However, by coinpa.ring t h e  
a.ctiaus of tlie birds with our owii i n  circumstances as similar 21s 
possible, we can tleclnce t h e  bird’s emotions with niiicli more pro- 
bability of accuracy than we C:LII possibly have n.Eioiit their nervous 
processes : tliat is to say, we can int,erpret the fricts psycl~ologi- 
cally better tlian we can physiologicnlly. I shall therefore (witli- 
out  begging a n y  questions whiitever) interpret processes of cause 
and effect in  terms of mind wlienever i t  suits m y  piirpose so t o  
do--wliich, 21s I just  said, will be more often tlinn not. 

Far be it from 
me to go into t h e  matter with a, heavy hand: let 11s merely 
look a.t i i  few fainilisr f:i.ct>s in  tin iiiifaiiiiliiw biological liglit. 
The “ coiutdiip-actions ” of n i i~n  axe niostJy pretleteririinecl by 
Ilereclity : any young couple tlmt you like t o  take will be pretty 
certain to “ express their emotion ” by holding each other’s Ii:tnds, 
by pithing their  a,rixis rourid each other’s wa,ists, or by kissing 
exli  other ; :ml of this l:i.st Rction Itissing on tlie ~ n o u t h  is the 
‘ 6  liigliest development.” Le t  ns merely riotic!e t h a t  these actions 
X I Y  not perhaps exactly p a ~ l l e l  with wha t  we find in t h e  (irebe- 
tha t  they a.re altogether inore duitl, less fixed, ant1 that they a.re 
sometimes less self-exhausting and inore excitatory in  cha.racter : 
on tiit? whole, however, they itre not very different. Moreover, 
ill tlirir case we know a, great den1 a.k)out the accompan.ying 
emotions, either from oiir own experience or from whxt others 
tell us. ‘l!o take only the  most spc id ized  form of human court- 
ship-actions, t h e  kiss ; althoiigli we know t h a t  i t  niriy act a.s a n  
excitalit (cf. Dante’s fwnons liiies oii Paola and Fi*a.ncescii.) yet  t h e  
aeconipa.nyiiig emotion is  in  itself quite special, different froni a l l  
ot-,lieis, and the eniot,ioiiaI process is U S U ~ I ~ I Y  something a??, uadjiir 
sj&, expressing itself in  the  action, m d  exhausting itself in  t h e  
process with :I. feeling of inevita.t)ili%y. I n  the  memory, however, 
it leaves its trace, :tilt1 : I s  it were desires t o  repeat itself, but 
ozily when the  emotional tensioii slid1 a.gtiin h v e  risen (think of 
1’l;l.to’s epigmiti to Agatlion : or tlie lovers i n  1ticha.r.d Fererel ; 
or Kornro and Juliet). That will suffice t o  show wlint I nieaii by 
:I, self-rdimisting expression of emotion. Such a process would 
be one t1i:i.t t o  the doer of it feels a t  the  t ime alniost inevitable, 
tilough lie can only do i t  at certain moments. At other  times, 
tteteririined by his general nieritnl state (cJ section 10, record I), 
tile ;tction, however pleasant t o  recollection, is  not ‘ I  spoil- 
taneously” possible, ~ i i d  if perfoymerl is  forced or a t  least not  
fully pleasurable. When norm:i.lly executed, the  action is accom- 
p n i e d  by violent sntl pleasurahle emotion, which nsudly dies 
~ ~ O W D ,  or changes, iiito R quite tlifYerent feeling, one of €RtiSfs,ctio]), 
meniiwhile lea.ring its mark in tlie memory. Its recollect,ion 
theii acts HS a. partdial stiniuliis, so t l int  next time i t  is :I little 
111ore eat.ily perforinctl. 

tlon e.”) 

L e t  11s take t h e  p:iralIel from Iinniari nffliirs. 
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This will, i n  the  first phce, show how difficult, a.nd almost 
inevitably futile, i t  is to t ry  a.nd dew1 with the  emotiomil essence 
of things hy t h e  inethotls of “ ordiiitiiy biology ”; I think, how- 
ever, tha t  it will sei’ve t,o explain what, I mean by a self-exhaust- 
irig expresbion of emotioii, and will give t h e  point of view from 
wliicli t o  look at the  facts of the  Grebe’s coiutsliip : le t  us now go 
on to examine tlie facts tlieiiiselves 1noi.e temntically. I will 
take the  different forins of conrtsliip-a.ction one by one, tlescribe 
their usnnl occurrence arid their relation t o  other actions, :inti 
then mention tlie iiiost important v:wi;itions or exceptioiis tha t  I 
have seen. 

The vwions attitudes already clescril)etl are conilriined into 
definite actions oi’ ce,anzoniss. 

((6) The simplest, form of courtship-action is the  bout of shci&ng, 
of wliicli I have descriluetl a typical example. As :ilre:idy seen, 
shaking ma,y take place either before or  af ter  other coui-tship- 
actions, but  in perhaps t h e  majority of cases i t  is riot t>hiis a link 
in a cliain of procexses, hilt a single self-originatiiig aiicl self- 
exht~usting process. I t  vaiies a cert:tiii :trnoiirit in  iriteiisit,y and i n  
length, a.nd :~1so ill t h e  amount of 1ial)it-piwming tlia t titkes place. 
Of this there 1na.y be noiie, or, towa.rt3s t h e  eritl of a lioiit, there  
may sometimes be niore preens than  shakes. The bouts seem, t o  
the casual onlooker, t o  s tar t  tlienlselves-in re:ility, 1 think, each 
bird excites tlie other. One gently sliakes its hrn.tl uiitlcr t h e  
force of rising eniotiorial tension ; t h e  other hird 11:rtl not quite 
got t o  tha t  stage, hit t h e  ,sight of its rriiit,e s1i:tkiiig acts as u 
stimulus, :tiid i t  too pricks lip its head it little a.rid gives :i. shake. 
This reacts on t h e  first bird, and so the  excitement is niirtu:ilIy 
increased and the  process fulfils itself-a very 800‘1 exninple of 
$ 4  crowd-psycliology,” arid also a good exaniple of a n  epigenetic 
process *. 

There is one well-marked variation of this form of courtsliip 
which seems t o  tlenote R higher level of excitenierit ; it) is especi- 
d l y  coinrnon when :L thi rd  bird has intrutletl in to  the  dorriestic 
harmony of the  pair ;mtl lms been driven off (sektiori 5 ,  iv.). 

Here the  be:tlts are  pointed somewhat. downwards, tlie neck 
h-ought a little forward instead of vertical, the  whole head 
iirought forward and cnrvetl over, :md t h e  riiE erected more than 
nsiid (fig. 6). This a t t i t i d e  is nlniost always coiifinetl to the  
beginning of a bout, the  birds sooner or litter relapsirig iiito tlie 
oril i n:i ry position. 

The bout of shnlting is not  only t h e  conimonest, h i m  of cou1.t- 
ship-action, but  it, also forms par t  of :tll the  other innre e l a h r a t e  
forms. It alwa.ys eiitls t h e  series of actions, and often hegins 
thein as well. I t  is as it were the founcta.tion on which they a r e  
built, arid was probably (if I may express a mere opinion) the 
earliest to  appear in pliylogeny. 

The other cereinonies of courtship a re  a.11 formed by the  
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c~oiiil)iii:r.t,ioir, iii wrioiis :ti~r:tngeiiieiits, of the  slin.king-l)ont, tlie 
I )iin(li.e:iiy, t h e  C:it, tlie (:liost-tlive, tlie wtvtl-txick, tintl thrt 
:I'riiguiri-tl:inc(.ic(~ ; in a(ltIitiori, tliey iririy be sliglrt,ly iiiodifietl by 
j en1 ousy . 

I.liey can be rlivitletl into two groiips : (1) those i n  wliich t h e  
C:tt-position phys  it prominent pni.t,, a r i d  (2) tliose itito wliicb 
\veetl-carryinp eiittw. 

The C;it-posit,iori forms a p r t  of two yiiite tlistinct cer.ernoiiies, 
which, simply for the s:ike of reatly reference, I sli;ill c:dI t h e  Cwe- 
?ILU)L?J of Dimwerg ii,nd the Bispluy. 'l'he first, of these is gone 
tliroiigli, ii,s fiir :IS I c'a.u tnii.ke o i i t ,  wlieri tlie two birtls of :I pair 
firitl :i .rid rejoin ewch other :i.fter being sep:rni.t,ed for soiiie time. 
.Lhe secoiiil :ilways oc(:urs in t h e  iiiitldle of :I. h i t  of shaking j on 
hiiclr occ::i.sions I ~~resrirrie t)li:xt the  shii,kii~g has riot been " self- 
esliausting," hit that the  einotiori:il exciterneirt t l i ; i t  :i,c(:or~iI):i,~ii~s 
i t  11a.s rexl ied :I slightly higher level t,li;i.n iisiial, witli t h e  resnlt 
t h i t  i t  overflows iiito :L new iiervoiis climiiel, iiiitl so expresses 
ibyelf in  this new way. 

(11)  The Cersnzo?ry of /)iscowry.-A typical case h a s  already 
I ) r s . r u  tlescribeil (p. 497). I slioultl interpret tire f:icts tliirs :--Tlie 
t i v o  birtls of :I. pail. I1a.w berotnu sel):ir'ttetl-I)"rli:ips they 1i;rve 
gone off' fisliirig in tliifereiit tlirertioris, or one 11:)s been 'on t h e  
iiest, :inti the  other lias riot stayeti iieilr 1)y. They wish to  rejoin 
cii.cli other. 'Yo tliis entl tlie birtl t h t  is se:trcliiiig puts itself int'o 
:I speoia.l at,t,itjotle, which is prokmbly ii,tl:i.pted for ntt,tviiig tlio 
special cry only he;trd on sncli occasions, and crnises a h i i t ,  alter- 
ii:i,t,iiig i t s  signal-c:i.lls with niorneiits of looking about it,. On 
1iea.ring t h e  call, several neiglrbouring birtls will nsunlly p i c k  
np their necks iiritl look : t h i t  tlieni; hiit I believe t l i n t  it is  
tisii:illy only tlie se:ircliing bird's t rue inii.to who takes m y  f iirther 
i i itei.ests (this woiiltl tlouhtless tleperi(l oii the ernotiorirtl strLto of t h e  
iieigliboiiring birds). Once this tliscnvei*y of the  missiug rnate 11:)s 
1)ec.n iiiitde, :L speci:i,I cereirioiiy takes pl:i,ce to celebrate the  event. 
1 Iris ceremony is :I pecnlitrr one, m t l  is practically confined to thebe 
oc:casions of discovery ; very possibly tlie memory of tile cereinoiry 
:inti its excitenierit utltls t o  the eagerness felt by one birtl of a piir 
to  rejoin tlie other. 
this-the bird has ?xen tliscovered dives, upon wliich t h e  
sesrclier piits itself into w1i:i.t 1 have called the  CY:Lt,-att,itiitle, tt  

bizarre hiit he.rutifn1 position obviously recw.lIing the  elaborate 
tlisplays of many other birds. In t,liis xttitutie the  searcher waits, 
alriiost alwiiys i n  ii, state of great, excitement, as sliown by i ts  
turning it,self hither arid thither, from side t o  sitle. It is stimn- 
liked to  this excitement by tlie diving bin1 : first of all, as  the 
(live is very slidlow, the  diver's nppro:icli is markecl by n. swift 
iipple of the surface ; :tritl then, when the  tliver at length appe:irs, 
i t  is i n  a shape as d i k e  t h a t  of everyda,y life as is t h e  "Cat -  
position " of the  searcher-albeit the  t w o  are  at opposite poles of 
t h e  Qrebe's capabilities. Sometimes the  d i re r  emerges when only 

,, 

Let  iis consitler t h n i  in  this older. 

r .  

, I  

The c:ereirioriy itself usuidly con 
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a few feet fi,oin t,lie seaidler. 7'1iis is iiierely t,o iwonnoit re  his 
position ; he;ttl :uid neck ;iloiic :1,11l)e:1,1., tlir crest riot erected, ant1 
are swiftly w i t l i t h w n  a p i i i .  The f i i i a l  a.pptwr:irice takes place 
:drriost, al w:i.ys heyorid the  se;irc:licr, :itid the bird emerges with i t s  
h c k  to  tlie other, f x i t i g  i t  only as, revolving on its axis, it settles 
dowii. 

Althorigli iii  m y  " t y p i d  " c;iscs the stwdiei- IIRS a 1 w a . y ~  beeii 
the femnlr?, yet  the iiirtle. imy a.lso search for his 11i:ite in the  s:me 
w ~ y .  T Ii:i,\-t? w:Ltdiecl :in obvious cock iii t i l e  ~.eg~d;\ r  Ihintlrenry 
(se;irt:li) attitride for a Ioirg time ; oiily on tliis ocwsioii no mate 
resporitleil to 6119 ~ ~ 1 1 .  Vrirther w:itching is ilecess;try to see 
whether it is ineroly ; i n  :i.cciderit t h a t  my searchers have usually 
lieen liens, 01' whether my oh~erratioris represent redit,y. (It IIIRY 

possibly be coiiiiected with the  fact tha t  t h e  liens seem to spend 
more tiuie oii tlie iiest than the  cocks ; hiit tliis is iiiere con- 
jeot1u.e.) 

The birtls ai'e 
already togetlier, a n t 1  tlie tlispl:i.y i.; siuiply R foriii of exc:it,emcwt 
similar to tjlie borits of s i ~ k i t i g .  111 t,ypical c:ises the pair will be 
indulging i n  a. k x i i i t  of  sliaking ; sridtlc?iily oiie of tlieiii 

few ynrds a.ritl piits itself into t h e  fiill  Cht-positiori, sJio 
circuhr  ruf f  :mil wliit,a-striperl w i n p  t,o i ts  inate. 'l'1ie1.e is no 
diviiig, l~owever, a r i t l ,  nf i  cr soiiie seconds' display, the  hirtls swim 
togetlicr ant1 there is : ~ i i o t l i ~ r  hi i t  of hlin.l;irig ; after tliis they 
sirriply swiiii off; or separate, or feed. Eitlicr cock or lien may  gp 
into the  C&n.t,titntle. In oiie case the fbst h i i t  of shaking had 
been precetled hy :L " flithtioii " (p. 521) on tlie pait of t h e  cock. 

Y!o show how one ceremony ma.y I)lerid iiito :iriother, I adtluce 
nce :-![!here was :I reguhr J Lscorery Cwernoriy, 

tlie Iieii c;rlliiig to  the cock, but  with t,liis tliffei.niice, tliat they 
swim t,oget,her, shook, :nit1 the hen fl;ippe(l oft' arid went into t h e  
Ca.t-position, i t i i t l  tha.t only then did tlie cock remeiiihi., so to 
speak, t o  tlo t h e  ghost-dive (p. 498). Another riiixrtl " ceiwnony," 
this time more closely rc?l:tted to pure rlisphy, is iel:itetl or1 17. 547. 

(d )  Firially comes the  ceremony of the I'eng"i7"-daizce. I h r e  
little to  adti  t o  the clescription :ilreiitly given (1). 499). Twice, 
curionsly eiinrigh, a single pair w i s  w e n  to perforni tlie dance 
twice iri a riioriiirig. This +lit imply tliiit some specia.1 pliysio- 
1ogiC;Ll st,:itr, probahly of high excitetrierlt, WILS necessary for the 
:ict, For I only S:IW i t  on two other occ:jsiorls, :mil Selous only saw 
i t  once. 

V i e  performarice can only lie gone thinugh when Imtli 
a.re qn:illy excitetl; for irist:mce, oiice (1). 547) :ift,er a Ilont of 
sha.kirig tlie cock dived : r i i i l  fetched weed fronl tlie bottom. The 
lien. however, was not stJiinrila.ted to  (lo so too. :tnd when he ciiirie 
up lie fonrid no nrisweihg stirrirdns, aiid so dropped tlie weed as 
lie swain towards his iriate. 

There is no reason for s u p p s i  rig even tliis elabor;i.te ceremony 
to  liare any  direct relation whatever with coition. It is a form 

Tlir: pcrforiri:~iic:e :tlw;ips AMIS wit11 ;L 1)ont of shaking. 

(c) T h e  IIispZrmy (!erenzon?y is qiiite (liferelit. 
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of excitement ancl erijoyinent, seenii~igly a.s thrilling to tlie birds 
as it is t o  tlie wa,tclier, but, like all the  other courtship-n.ctiotis, 
self-exhausting. 

Very interesting “ incomplete stages i n  tlevelopnient ’’ of this  
ceremony were seen in one pnir of birds, rxngiiig froni simple 
diving to  t h e  complete cererrioriy (see below). 

( e )  Other Courtship Cerenmiies. 

(1) Back-to-buck Cerenaoiay. 
There me consitler~.bIe intliridiinl vwsiatioiis in t h e  conrtsliip- 

activities of the  Grebe, s . r i t l  I 11:ive seen occmwnces which irlay 
well he i i i t e ipe ted  a s  rndirnents of new ceremoiiies. In ono pair, 
for inst:i.iice (section 10, recortl 12), tire birtls dniost  a1wa.y~ went, 
irito a f o r i d  J):LcII to  Iinck, or ratlier titi1 to  tail, a t t i t d c  after 
t :~cl i  bout of shaking. 

( 2 )  Divi i~g C‘erenio?y/. 
Otlier actions seem t o  stand in  some relation t,o the more liiglily- 

tlcvelopotl ceremonies. For instnnce (pi). 545, 5 5 2 ) ,  simple diving, 
either by one or h t h  birds, without : I , I I ~  fetching of weed f i w n  
t h e  bottom, is introduced :is p r t  of t h e  courtship \)etweeii the 
two bouts of shaking. 

(3) ICbed-trick Ceremony. 
1 1 1  still other cases, tlie weed-trick is gone tlirongh and i s  

followetl irninetliately by a. h u t  of shaking. I n  botli pairs i n  
which this was seen, one hiid :\.lone bronght weed, :\ltlloagh i n  
one pair (not i n  tlie other j  both l i d  previously rlivwl. I a111 
iiiclirietl t o  believe (but  n1oi.e observn.tious we neetletl) t>hat t w o  
tlistinct ceremonies are here iiivolverl : first, t h e  fetching and 
offering of weed hy one bird, iisnwlly t h e  cock, t o  i ts  inmte ; ancl, 
srcoritlly, n typically “ mutunl ” cerenioijy involving sirrinltanenus 
(living of both birds of a pair : m d  OIL to this  httrr  th0 “pengr~in  
(lance ” ha.s been gra,ftotl. 

The offering of weed is strnngly reniiniscent of o c c i ~ r i ~ e ~ ~ c e s  ill 
t h e  sex-differentiated, noti-niutu;il courtsliips of other birds, such 
as t h e  Warblers, where t h e  cock oft,en cnrx-ies lea.ves or twigs 
i n  his mouth during sexual ecstmy (Howard). It seems t o  nie 
prohnble that ,  since diving is  necessary for weed-fetcliiiig, t h e  one 
lins conie to  be associ;ketl with t h e  other, n d  t h e  t,wo cereinonies 
have come to be mixed lip : in t h e  extreme cme on one side there 
is  no mutrial ceremony-only a n  offeriiig of weed by one bird to  the  
o t h r  ; n t  tlie other extreme we have t h e  complete penguiii (lance 
as described on p. 499, wlieie both cock aiid hen h i n g  tip weed ; 
nnd a,s intermetlia.tes we h v e  mutual diving (11. 5 5 2 )  Rrld mutual 
diving where t h e  cock alone brings np weetl (p. 552 ,  end). 

Taken all in all, t h e  courtship is chiefly ~L26tUCd ancl s@- 
mhcmsting : t h e  excitator,t/, secon&cry-sezzral fornis of courtship 
such as weetl-offering or iinre clisplny s e ~ ~ t ’  not :IS e x c h m t s  to 

, 
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coition, a s  in most birds, bn t  a s  excitants t o  some fnr ther  act of 
courtship ; and this is always a mutual and also a self-exhausting 
one. The excitants t o  coition a re  of a very special nature, and 
are syinbols, ra ther  than mere general excitants. 

Hubit-Z’reening. (See p. 497.) 
This is very frequent, occnrring in about half the  bouts of 

shaking seen. The  more excitement, t h e  less preening, seems t o  
be tlie rrile j long bouts ma.y sonietinies degenerate iiito pritcti- 
caliy undiluted preening, t h e  head siniply being brought more o r  
less up, hiit not shaken, betweeii t h e  “ preens.” It is :rlways t h e  
liirid end of the  wings, 1 believe, which is  raised and let fall by 
the  beak. 

In some mi~y there  niust be a strong a.ssocintioii between 
preening and lieatl-shaking i n  t h e  Grebe, for solitary hirds who 
were really preening theinselves I have several times seen raise 
their heads, slightly bristle their crests, arid give a rutlinieritxry 
shake. Wliy or how t h e  associa.tioii has taken place is inore 
c\jficiilt t o  say. I certainly believe that tlie ;r.ction I call habit- 
preening has been derived froni t rue  preening, : ~ i i c I  has been 
cererrio~iialized in the process of becoming pnrt of a cowtsliip- 
action. $‘or the  preseiit we niiist leave it at that. 

‘‘ UmWShuking.” 
That for some reason t1iei.e is ZL very real association between 

sliakirig aiitl preeriiiig is sliown by t h e  following facts. When 
actively engaged i n  i*ed preening of themselves, tlie birds are 
often seen to lift their heads, give a rudimentary shake or t w o  
(without erecting e m s  or ruff) and then go back t o  business. 
This is generally seen when t h e  bird is enga.ged in  preening its 
hinder parts. We have ohserved it in autunin as well as in  
spring, arid so it presumably takes place tlie year rowid ; there is 
thus obviously a real association hetween t h e  preening and t h e  
shaking, and the shaking is not a mere release of simpler sexual 
energy. 

This is exactly the  converse of what I have cnlled “habi t -  
preening,” and rnay therefore appropriately he styled “ hnbit- 
shaking.” 

How 
it can possillrly have arisen, or what purpose it can serve, remains 
t o  me at  present an absolute mystery. 1 leave it as :L p d e  t o  
future  bird-watchers arid comparative psycliologists. 

Theie is t h u s  a single association with a two-fold result. 

E’iyhthg bettveex Cocks. 
I saw very little of this beyond mere hostile expression (p. 521). 

Once, however, I saw two birda actually grappling: one was 
strngglirig half-submerged, while t h e  other uns moIe or less oil 
top of i t ,  aud had hold of the  feathers of the  back of its opponent’s 
head. After some consitlemble splwshing and struggling, they 
sepaiated : r ~ i t l  sn:i~ii a1):irt. 
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I n  birds wliich pair iip early and remain '( inariietl " for the  
season, like the Grebe, one wouI(I, of course, not expect to find ariy 
of the regular combats seen iri other species. It would be inter- 
esting to see whether tliere is more figlitiiig iii February, diiririg 
tlie actual process of paiiing-up. 

The question lnust iiow be l)ut--" Wll;tt for ? " W h t  is the 
good of all these (livings and posturiiigs, these actions of corirtsliip, 
these " exprcssioiis of einotion " '1 To wliat ciid are colours a d  
structwes developed solely to be iisetl iii them, mid wli:tt retiirii 
is got for the tiine and energy spent i n  carrying them out 2 
',rliey are co~iiinon to both sexes, i d  so Iiibve iiotliitig t o  do with 
m y  forni of t rue  s e x d  selection ; they m e  self-exli;Liisting pro- 
cesses, not 1e:ttling iip to or coniiected with coition, n.nd so c:riinot 
be sexir:il excita.lits in the oixlintrry seiise of the teriii. 

It mista be, lio\vever, tha t  they fnlf i l  soiiie fiirictioii ; arid 1 
Iielieve 1 know \vliat this fuiictioii is. I Iielieve t1i:it the coiirt- 
ship cerenioiiies serve to keep tlic two birds of i i  pair together, 
ant1 to keep ttrerri corista.nt to e:tcli other. 

'l'lie ( : w i L t  Crested Grebe is R species iii which the two sexes 
1 h y  iie:dy etiud parts in all ;i.ctivitiss coiicerrierl with the family. 
'l!lie cock shares eqiially in nest-builtling, iiearly equally in ill- 

cuh t ion  :inti  eiirly c:~rc) of the yoring ( i t  is m l y  later tli:tt the 
yourig pass into the care of ;I, hiiigle ptreIit, probably the female, 

Thus, from the point of view of the species, 
it is obviorisly of iiiiportaiice tha t  there should be a forin of 
'' iiiiirria,ge "-a constitncy, a t  lenst for  the season-between the 
meinbers of :L pair. The sitme result-~ii:~i~riage-is observable in 
sncli :L species i ~ s  iii:xii ; but in niitt i  tlie iriitiri cause is a, division of 
1:tbour between inale arid feinde, whrre:is in  the Grebe the sexes 
h . v e  been iiiiide xs similar :IS possible. It w ~ 1 1 1 ~ ~  seein that the 
Grebes' fanlily ttfztirs lia.11 sirnply required inoi'e ltibour to be spent 
on them, :rnd that  Evolittion 11:id liappenetl to go dong  tlie siuiple 
path of iiicreiwiiig the qiiaiitity of l i~bour ,  by bringing the male 
in to tlo feiide's woi.k, insteid of inrpro\Tiiig the quality by 
idopting tlit: priticiplt: of specia.liz:ttioIi. 

Kirrls have ohvioiisly got, to :i pitch where their psychological 
xt;ites p1:iy itn irrilrortmit part in tlloir lives. Tliris, if i t  method is 
to be devised for keeping two b i d s  together, provision will have 
to be iiimle for an interpltry of consciousness or emotion between 
tlieiri. It woulcl be biologically enoiigh if they could both quite 
blinilly, a.ntl sepmately, atteiid to the coiriinoii object--nest, 
eggs, or young; hut with biaitis like theirs there is boiintl to be 
:L coiisit1er;tl)le amount of mental action anti reaction between 
them. All birds express their feelings partly by voice, and very 
1;i.rgely hy motions of neck, wings, axid tail ; a n d  not only this, 
1)ut the  expression can he, :nirl is, employed a.s a forni of 1angu;rge. 
1 his being so, we have liere A basis on which can be reared varioiia 
eriiotionill inetliotls of keeping birds of a. p i i -  together. As 
:r , l  w:tps, selection of iiccitleritii.1 v:~ii:itioiis liiu led to i-wy diverse 
resiilts ; so t1i:it we see this " eniotioii:il corii1~~i~it)Iislii~)" pl:ryiiig a 

:i.ft, '1 1). 

I ,  
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part. in m m y  :i.pparently w r y  tliffererit actions of birds. Herring- 
Gulls sit or sttmcl close beside e w h  other for hours togetlier, 
occasiorially rousing themselves t o  a joint cereniony of s1.i;iking 
their necks. As tlie Snipe tlriuns overhead, there is often a call 
froin the  niarsli below. Many birds wlieri paired a re  :tl\vays calling 
to each other, :tiid probu1,ly hinging birds sing partly t o  their  
1riat.e ; nnbcliicks have a special spring note, iisiqlly given as a 
duet. As n wi.y simple CRHC, I Iixve seen it pair of Blue Tits 
very recently paired np wlio, d thongh feeding, were perpetually 
calling to  e:Lcli other aiid at fi.eyiieiit, iiitJerv,zls coming close up 
sitle by side ; it WLS perfectly obvious t1ia.t they simply took 
pleasure in  e ; d i  other's presence, like the  engaged couple thRt 
they were. 

Many birds 
innst be kept in p;tii.s tliiring the  breeding-scason. Tllis rna,y be 
partly effkcteri by the instincts of tlie separate bird-tlie instinct 
t o  build a nest, to  sit on eggs, to feed young; and partly by 
instincts wliicli only ciin fiiitl play when the  two birds are 
toget,lier. Tlicse 1:tt)tcr a.re often very ernotionnl, mid tlie cotwt- 
ship 1i:tk)its of the  Grehe afl'ord :L very specialized exxinple of tliis 
emotionn.1 h i t 1  between 1rieniliei.s of :I. p i r .  

I f  iny contentioil is correct, i t  is c1e:ir tha t  many nctioiis a,rid 
structures solely iisetl in conrtsliip arc of i ise to  the  species+antl 
lint only t o  ntie sex o f  tlic species ; t>lrese t,lierefore iuust be 
inxiritaiiied t)y Natrilnl :is opposed to  Sexuul Selectioii. 

We have thns tlie following train of reasoriing. 

(iii.) Nest-building. 

I rely drnost entirely on t h e  observations of Selons ('01, ant1 
see iriy Siiirii i i it iy,  section 8). 

~~~~tariuZ,~.-Selous '  nest was iixttle mainly of dark ribboiiy 
weed, fetchetl from the  bothom. Some snrface-weetl was nlso 
used. Besides tliis, sncli ohjects as w:~ter-lily strtlks mtl  lxige 
w:tt,er-loggetl sticks are  occasion:tlly employed, t h e  Ia.tter seeniing 
t,o help aiiclior the  nest. To steady the  riest still fnrther, the 
weeds :ire often woven ainorig t h e  stems of growing matpi--plants. 
As with other birtls, tlie ninterinls vary with t h e  situation. 1n 
Arundo-beds t h e  iiest is very largely matle of bits of reed-stern, 
though :tlways with some weed ; wliile elsewhere no wet1 is used 
at. all. 

Fimze ,  etc.-'i'he mtiri bulk of t h e  nest appears t o  be bnilt very 
quickly-in a few hours, in fact. This mLin portion is always 
h i l t  i n  the  early morning (as with maiiy other birds), arid wliile 
on one (lay there may be 110 nest to be seen, by tlie next  i t  may 
he rie:i.rly conipleted. In  tlris ver'y active building both cock and 
lien often take par t  sirnultaneoitsly ; they work very liartl, 
~.ver:iging betweexi them inore t,han t,wo ceigoes of weed every 
minnte, e l i t 1  going 011 foi, 1i ; t l f  ;in hour or : i n  h o w  a t  a t ime 
witliorit st~oppiiip. 

After one iieat hns been built, nnothci* m:iy be stitrted (:d 
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nearly finihhed) next day a t  no great distance. I n  the case 
noted hy Selous, during the building of each nest the cock 
built himself a platform or rnclinientary nest close to the bank 
arid not far from the nest that was in progress. In the con- 
struction of this tlie hen did not share. 

P C X C T I O S S  OF ATEST. 

There seein to be at lenst three kinds of nests-the true 
nests, the pairing platforms, and the cock’s platforms. 

(1) Tlie true nests are bulky structures, rising well out of the 
water. A single piir  of birds niity h i l d  more than one. I n  one 
of these tlie eggs are fiiii~lly hid.  It is riot known whether a pair 
a.lways h i l d  more than one (probakdy not), nor wlietlier, if more 
than one is built, it  is always tlie last th:tt is chosen to receive 
tlie eggs. 

(2) The pairing pla.tform (one seen by Seloiis and one by me) is 
R sodden, messy-looking structure, a.pparently m ~ c h  trodden 
down, a n d  practicaliy flush witti the surface of tdhe natcr. It 
seems to be used only :LS affording the necessnry support for the 
action of pairing, a,nd is ;ippwently built sonie tiiiie before the 
t m e  nest, e .  y. Seloiis (’01, p. 339 et seyp) watched a pair for 
three wreks :md SRW no nest, except, a singlu platforill, which 
was nsed exclusively for p i r i n g  (and ptiring a.ctions). It is 
tlistinctly irriprobable (froni the a.ppeara.nce of :ill true nests that 
I have examined) that such a ple.tforni woiiltl be built up and 
tarried into a true nest, though no evidence on this point is 
fortlicoining. 

What is certain, however, is t h a t  pairing need not always take 
place on sncli a platform, since Selous saw it occur on a true nest, 
and one which had prohtibly one egg already in it. It appears to  
ine likely that such platforms are built early in the season, when 
only copulation (or the preliminaries thereto), and not incubntion, 
is in progress. Then, later, true nests are necessary to lay the 
eggs in, and once these are bnilt copul;i.tion can bake place in 
them jnst a.s well a s  on tlie phtforins---i. e .  the platforiris are only 
temporary expedients, retidered necessary by the 1)iids’ p i r i n g  
h:tbits, and would thus pliylogenetica.lly a,ppear to be degenerate 
nests. 

These, too, are imperfect 
structures, :tnd are probably also degenerate nests. In  the case 
observed by Selous they were hiiilt close to the bank by the cock 
alone, during the constrnction of a true nest close by. When 
built, they were wed (by the cock alone) as resting-places where 
he sat or, more frequently, stood. 

It cannot be that the cock 
needs R resting-place more tlian the hen (unless-merely to  state 
a case !-we snppose thnt in the mont,li of May both sexes neetl 

(3) The pliltfornls of tlie cock. 

Their true purpose is hard to see. 
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t o  rest on some firm support more t h a n  at other  times, and t h a t  
the hen incubates more t h a n  t h e  cock, so t h a t  he  has t o  built1 
himself an extra resting-plttce). Possibly such platforms have 
something to do with receiving tlie young af ter  hatching, ant1 
are built precociously. B u t  this  is mere gurssa ork-f urther 
watching inust reveal their secret. Mr. Selons, in  R letter to me, 
says he tliinlts now t h a t  t h e  platform is due t o  a n  aberration of 
the nest-builtling instinct in  the  male. From Selous' own records, 
however, i t  is clear t h a t  t h e  male certainly uses it t o  rest on. 

Diflerences in bitiZdAtg of the diferent kinds of nest. 

The bulk of t h e  t rue  nest is built by both birds together iii R 
very short time. After th'a.t, i t  seenis t o  be casually added t o  
during the  time of incubation. This is useful, for the  nest would 
otherwise get  gradually pressed down into t h e  water: It also 
tends t o  lose i t s  slightly cupped form, and  t o  remedy this  t h c  
sitting bird inay often be seen to pick bits of weed from t h e  iiiside 
or the  outside of t h e  nest arid lay them on t h e  rim. 

Tlie cargoes of weed brought during incubation a re  often very 
small coinpared with those hrouglit dur ing t h e  first building of 
the nest, and the  whole action seems often t o  have rather  t h e  
stnrnp of a Iia.bit about it-" I am going t o  the nest, so perhaps 
1 had better bring a weed or two along." 

During tlie inain hiilding, one bird sometimes sits on t h e  nest 
for R short time ; during this period one bird might  also lie along 
the nest in  the ptssive pairing position, as an invitation to the 
other t o  pair. Hut appareutly pairing and pairing-actions are 
gone through more often  hen t h e  bulk of t h e  nest is finished, 
or when a phtforin alone exists-nest-construction thus  ap- 
pearing to  use up most of t h e  einotional energy of the birds. 

T'he COCKS plutform.---It would be interesting t o  know if th is  is  
always inade during t h e  construction of the  rrittin nest, or if 
sornetimes tlie cock set  about i t  in cold blood, before or  af ter  t h e  
t rue nest was finishecl. It is quite possible t h t  the cock niid 
t?lie her] stiinu1;ite ea.cli other to  active nest-builtling as they do t o  
courtship activities (p. 511), and t h a t  while they a re  i n  this  
excited state, and only then, some of t h e  nest-building energy is, 
in the  cock, diverted t o  his platforin. 

The pairin,q plrctjorni.-This (only one recorded case) wa,s 
a1re:tdy built when Selous first noticed it. Only small pieces of 
weed were added to it8, and nsually "in a very perfunctory 
manlier " (Seloas, '01, p. 342). Aft,er one bird had unsuccess- 
fiilly invited the  other  to pair, i t  often .' manipulated t h e  weeds 
a little with its bill " before coming off the  pla.tform. 

W e  tlins badly want to  ltriow abotit the  building of t h e  pniring 
p1;d'orm ; an(1 also whetliw, during its construction, t h e  cock 
builds a. platforin for Iiiniself, as he does tluriiig the  builtlirig of 
tlie t rue neat. 
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i S h r e  of the sexes i?t nest-building. 

Tile only d:Lh are bnsed on the actions of a single pair-that 
observed hy Melous in 1900 ; we must not, therefore, geneidize 
too far. However, certain things emerge clearly. Both sexes 
work vigorously i L t  the nest. During nest-building, the cock 
builds a platforin by arid for himself not f w  from the nest. I n  
this particrilitr pair the cock seemed slightly more active in nest- 
building, thougli the hen was more skilful. This nwy be, and 
probably is, merely an  individual trait. As far as the hiilding 
of the true neqt goes, both sexe\ seeni to be a t  le& as similar :is 
they are, for example, in appearance ant1 in courtship habits. 
The mysterious platforms of the cock remain tts one of the few 
truly seconclnry sexual c1i:rracters of the species. 

Psychology. 

I t  seems probable that the same sort of psychological niechanisrn 
holds here as in courtship. Fetching weeds from the bottom and 
piling them in a heap is :in instinctive a.ct a.ffo'ording p1e:rsur.e or 
rdief. Altliougli it is ninch easier to imagine n bird deriving 
pleasure from solitary nest-builtling than from solitary courtship 
action, yet here, too, it  seems :ts if the cock and hen are mut~ially 
stimulwted to activity. This is, at all events, an eminently useful 
trait, for it ensures that the nest shall be quickly built, that  
the ptir  shall keep together, that  they shall built1 one nest a h  
a time (instencl of two, perhn.ps widely sepnrated ones), arid so 
forth. 

That it is plensnrable may he fiirther inferred from the fa,ct 
that  when the fever is iipon them the birds niay built1 two large 
nests in two successive clays (Selouc, loc. c i t ) .  This may seein 
wasteful, hut here, as irl so niuch else, Na,tiire indulges in a 
considerable reserve-better too much t h m  too little. This is 
the case with reserves of food, our own appetites, tJhe number of 
times whicli most animals p n i r ,  the number of nnpi.iret1 males 
in polygnmons species :md in Bees, etc., etc. Here, perhaps, the 
reserve is indirect rather than tlircct ; it may not even he any 
adv;iiitn.ge to linve built two nests instead of one, hut, it ma.y well 
be an ativnntage to have such a strong nest-bidding instinct that  
two or more nests ha,ppen to  result. inste:d of one. 

Finally, a,g:i,in, as in the coiirtship, assocint,iori plays its pn.rt. 
1Vli:t.t h:Ls once heen (lone with plensiire, is tloiie :igaiii easily a.s a 
habit. So when a bird is nem the finished nest. and especially 
when the birds a.re there together, weeds are often added, but 
trIniost alwayy in a more or less perfunctory wa,y. 

Why, n.ft,er one bird has unsuccessfully invited its mate to  pair 
on the platform, it shoiild often dive anti bring weetl to the plat- 
form, I (lo not fully see. We caii only siiy tliitt diving :ind weed 
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are coiiriectetl by sepnrate ant1 pel haps roiindal)out mentitl p t l i s  
with rrest-l)uiltling, cowtsliip, ant1 pairing ; arid that what  we 
krlow is orily an outline of t h e  birds’ behavioiir. 

(iv.) Relations of different pairs to each other. 

(Puller details are  given in Part IT.) 

The Grea.t Crestetl Grebe, as we have already seen, pnirs np very 
early in the  season. Wliitt is the  relation of the  pairs of birds 
ta one anotlier ‘1 

As n general iwle, the two birds of a pair seem to take very 
little notice of t,he rest of their species. Occasiona.lly, however, 
there is soine cotit:&. There ma.y be jedousy on t h e  pmt of one 
h i d ,  and tliis jealorisy I I I R . ~ ,  in  m y  pn,rticular case, he merely 
precaiit ionary, or actnally justified by flirtatious behaviour on t h e  
part of the  other h i d  of t h e  pa i r ;  or tliere rnay be hostility 
between members of one p.ir a.nd members of another. 

Simple hostility is t h e  rarer  of t h e  two : t h e  only reason I c:~n 
discover for i t  is t h e  trespassing of one or  both b i d s  of n strange 
pw.ir upon the  ‘‘ terr i tmy ” of m o t h e r  (p. 558). 1 1 1  its symptoms 
there is nothing very remarkable : the  birds go into tlie threaten- 
ing I>undreary-attitude, often “ barking ” angrily at each other ; 
finally, one may fly or dive atj t,he other amrl drive it away, hut  
often the veiy mild form of hostility involvetl i n  staying qui te  
still, nssiiniing t h e  threatening attitude, and bnrlring at the  
enemy (who is also doing the  sa.me) is  all that  ha.ppens. 

It is much more interesting, however, t o  find i n  these birds 
what we had best call flirtation, as a n  acconipaninient t o  their  
rrionogamy. The whole th ing  is very hi inmi : when one member 
of the pair is rather excited ant1 t h e  other is either letliargic or  
fa r  a.way, tliere is no channel for tlie relief of its excitement. I f  
n birtl of opposite sex is i n  the  neiglilioiirhood, however, tliis 
woultl provide the  desired relief, axid t4ie wsiilt is t h z t  t h e  
“ teniptation ” is often too strong, : ~ i i d  a horit of sliaking ensues 
1,etween two biids who are  not m:ttetl. I have never actu:~lly 
seen such flirtn.t,ions go heyontl a. bout of sha.king ; there is no 
~stnson t h a t  they slioulrl not, except th t ,  as far  as I could see, 
the hirtls clitl riot seem t30 be used to each other, so t o  speak, 
;m(l so their excitement often cooled down very qiiickiy. 

If t h e  rightfiil mate sees what is going on, it, is always 
rniis~tl t o  action, however lethargic i t  ni:iy 1i:t.ve been before. 
It tlrires t,he otld bird nwny (often hy a, sabaqiieoas a.t,tmk with 
tlie Leak) ant1 then almost a.lwnys lias a strong bout, of shaking 
with its inate. Thus a.11 t h e  anger of jenlonsy is directed agninst 
tJie usurper, not  against t h e  nia.t,c-wliieh a.gain is distinctly 
lirirnaii ! Tlie “ erring spouse ’’ is alwa.ys eqiially ready t o  shake 
with his niate :IS witli the  tartizon picl--and often more so. 

Here, xptin! the scscs are  tlii;ilit:iti\-ely alike-either mill take 
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the initiative in flirtation, although frola my records the cock 
seems to do so rather oftfeller tiian the hen. 

Wliere there is a simple pleasurable ceremony, for whose 
performance two birds are necessary, it would seem quite natural 
that  flirtation would occur. If the ceremony is :in advantn.georis 
one, flirtation represents an overshooting of the mark by Natura,l 
Selection-a slight disharmony. ‘( Adultery ” 1 would think 17ery 
improbable ill this species, since the act of pairing is connected 
with a nest, built jointly by the pair, in a definite spot of their 
ow1 territory. 

(v.) Other Activitiea. 
Tncubation. 

It appears that both sexes sit, but that probably the hen sits for 
a, inucli longer t h e .  Mr .  A. T. A. Ititchie informs me that wlieii 
there is a punt near tlie nest ant1 the lien does iiot w:tnt to returii 
t o  tlie eggs, tlie cock will often drive her to her duties. 

Cure of the Young. 
After the young birds are hatched, both parents atteiid on 

them for some time ; but h t e r  in the setson, when the young are 
hdf-grown, the observations of Mr. W. P. Yycrnft (Pycraft, ’11) 
make it certain t h t  only a. single bird, probably the hen, looks 
after the brood. 

Thus liere there is no complete and qualitative division between 
the sexes, except in this last particular. 

There is, however, rather more of a quantitative division than 
usual. 

G .  DISCUSSION. 

There are various considerable difficulties concerned with the 
courtship-structures and actions of the Great Crested Grebe. 
I n  the first place, i t  is clear, from what lias been said, that in this 
bird there i.s no sexual selection in the ordinary sense of the 
word ; tlie crest :mcl the cout.tsliip-actions are alniost identically 
developed in cock arid hen alike. 

On the otlier hand, the crest is only fully developed in the 
breeding-season, thus resembling true secondary sexual characters ; 
and,  as 1 have pointed out (Huxley, ’12J it is used only in 
courtship, so that if not ‘( secondary,” it is at least “ sexual.” 
Fi~rtlrer, the crest is srnaller (though but slightly) in tlie 
feniale than in the male, a fact wliicli it is, at first sight, simplest 
to explain hy assuming that the crest was acquired by tlie cock 
wx a secontlary sexual character, and hn.s now been alniost com- 
pletely tmrisferred to the hen (cJ similar transference, complete 
or incomplete, in Lycteriid rmd other butterflies (Weismann), 
Reindeer, niainms of inariimals, colours of niany birds). We 
will revert to this point. 
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The courtship actions, however, can scarcely be explained by 
transference. The Penguin-da.nce, for instance, can never have 
been anything biit a. joint ceremony, equally shared by both sexes. 
Furthermore, even in the  Dabchick: :~lthough it (and i t  alone i n  
the subfamily) lacks all courtship-str~ictures on tlie head, there is 
n joint courtship-actioii- tlie two birds come face t o  fiice, stretch 
up their necks, and emit the  well-known cry. This being so, i t  
is fairly clear t h a t  t h e  ancestral courtslii~i-actioris of t h e  Grebes 
were not in  t h e  nnture of a display by one sex, b u t  were joint 
actions of t h e  pair. 'r1iei.e is nottiiiig espe~ially rem:trkable i n  
this. The displ;~,y-co~irtsl-~ips are, on t.he wliole, more striking, 
and so have been more freqnently descrilml ; but  (to c h w  on m y  
own limited experience) Razorbills and Herring-Gulls have very 
well-marked joint conrtstrip-actions, alttiougl~ t h e  a.ctions are 
associa.tec1 with no special structures whatever, and Selnus has 
described other siicli actions i n  Swans, Divers, Gnilleniots, 
Folmars, a.nd other species. 

I should put  forward t h e  theory tha t  t h e  courtship,hahits of 
birds are based npon at least two totally different found' <L t '  ions : 
in the  first place the  actions gone through by males alone, appa- 
rently as the  direct result of sexual eagerness (soZitury uctions), 
and, in  the  second place. t h e  actions gone tlirough by male and 
female together, and p e r h a p  often (thongh by no nieiiiis always) 
connected or associa,t,ed with nest-building (conzbined actions). 
Primitively in neither case woiild there be any special htructure 
or colonr a.ssociated with tjhe action. For  s o l h r y  actions this  is  
well seen in t h e  dowtly Warblws,  so fully described by Eliot 
Howard; here t h e  cocks resemble tlie hens, bu t  go through 
elaborate droopings of wings and fannings of tail, with bikt l ings 
of feathers on throat arid crown. Later, Sexual Selection h a s  
stepped in, and naturally enough has taken what was already 
given, and added t o  it. The same iiistinctively-displayed parts- 
wings antl tail, throat  and crown-are t h e  prwt,s which are 
especially singled out  for the  development, first of special colours 
(Finches, Woodpeckers), then of spec,ial colours and  st,ructures 
combined (Turkey, Argus Pheasant, Blackcock, etc.). In com- 
bined actions n similar process has been gone through. In t h e  
Herring-Gull antl Razorbill we have t h e  instinctive actions pure 
and simple-a. direct outcome of nervons excitement. * Then, 
again, something has stepped in  and used what was thus  provided, 
and we get combined actions displaying colour (coloured mouths 
of Fulmar Pet,rels, Selous), and finally colour and  structure, as i n  
the Grebe. The members of tlie Heron tribe in general, and t h e  
Egrets in  particular, have also ornaniental structures common 
to both sexes ; it would be very interesting t o  know t h e  course 
of conrtship in these birds. Pycraft ('13) figures a mutual dis- 
p1a.y executed by the  h g u .  

The question now arises, How have snch colonrs and structures 
arisen ? By Sexual Selection followed by transference, or by  
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sonie other process 1: Such other process can e:tsily bc itwigilicd, 
:tiid I feel cotifident t h a t  i t  has played a considerable part. Wo 
may call it Double or, hetter, Mutual h”emu1 Selection (Mutuol 
Selection for short). Where  combined courtship-actions exist, 
and a variation i n  t81ie direction of bright coloiir or strange 
structure occurred, it would make t h e  actions more exciting and 
eri*joya.ble, and those birds which showed t h e  new va.ri;ttioii best 
noiild pair u p  tirst and peg out their  “territories” for  nesting 
hrfore t h e  others coiild get mates. The level would tend t o  be 
rn.isetl generation by generation. Mntual Selection is i n  a way 
H blend between Sexual and Nattura.l Selection. The structures 
n.ntl actions arising under i t  have their  irriirietlinte origin in tlie 
preferences of individual birds, riot in anything ontside t h e  
species, r tnd in their  iuin~etliat~e fnnction they are entirely confined 
to tlie courtship. On the other hand, t h e  mutual  courtship 
itself, t h e  activities of both birds taken together, may be of use 
to t h e  species as a whole, i n  keeping the  sexes together when 
necessary. Then t h e  indirect function of all tlie shitkirig-bouts 
:tiid disphys of t h e  Grebe is a function of use tJo tlie species, arid 
hesitles t h e  ilirect origin there is adtlecl a n  indirect origin under 
tlie pressure of Natiirnl Selection. 

Mutual Selection kiss a certain siniilarity with assortative 
nintiiig, h i t  is by no iiieans the  smie tliiiig. Like t rue  Sexual 
‘Selection, i t  encouiages an  ever higher level in t h e  developnieiit 
of a cIin.racter, once varistioii lius given i t  a basis t o  start from. 
In the  Grebe the line of variii.tion encouraged by Mutual Selection 
1i:i.s h e n  tlie tendeirc,y t o  produce ruffs R , K I C ~  tuf ts  of feathers on 
t,lie head, and to go tliroiigh actions involving, besides the  use of 
these structures, (living a.nd sporting with wiLter-weetl. 

The question i n  t h e  Grebe is coniplicated, as noted above, by 
t,lw sliglit,ly less tlevelopetl crest of t h e  lien ; this, however, miglit 
eisily be accountJetl for by differences in t h e  metabolism of cock 
a i i d  hen. Tlie Discovery ant1 (especidly) the  Display Ceremonies 
are also rn.tlier stiiinblirig-li)locks in t h e  way of i i , i i  explenation by 
Mntun.1 Selection ; they seem so very like t h e  I~ isp lays  of solitaxy 
c*ourtship. However, even liere the second bird plays a part, 
wliicli i n  the  Discovery Ceremony is at least as iinportant as tli:tt‘ 
of the  displaying birtls. 

Wliat is quite cled.r, however, is tlmt, even supposing (what 
t,o me personally appe:trs very cloubtful) tha t  ordinary S e x i d  
Selection has “ pi-otliicetl ” t h e  structnres and the  cat-position 
(we must know more about t h e  habits of other species of the  
gcmus to decide this), yet it has gone hmd-in-ha.nd with a 
process of‘ Mntna1 Sexcia1 Seleckion as regtrtls the ma.jority of the  
actions. These actions (like t h e  t1ispln.y of tlie Peacock, hut  
uxlike t h a t  of tlie Warblers) a r e  niiicli too elaborate and mnch 
t,no speci:ilizttd to  be considered as t h e  iniinediate outcome of any 
forin of physiological excitement. They 0l)viously lritve a loiig 
and coinplicated evolution behind thein, and, as they call oiily 
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be performed by tlie two birds together, there  is  nothing t o  
account for tlieni as they-now stand but  some such process as I 
have just sketched under the  name of Miitunl Selection 

Then there coines tlie question of the  facultative reversal of t h e  
a,ct of pairing (or, possibly, only of pre1imiria.r.y I)n.iring-attitudes). 
The other cases noted by Selons (Pigeon m c l  Moorhen) dift’er .in 
that the  male crouched t o  t h e  fema.le directly after t h e  act  
of pairing, who n.t once proceeded t o  play the  male’s part. In 
the Grebe there wtis always a long iiitervtl before tlie “ revers:il 
of instinct ” took place. 

In all, however, i t  i s  very tlifficult t o  see how to account for it, 
except on the  :tssumption t l i i~ t  t,l!ere lias been a reciprocal 
I ‘  transfcreiice ” of p,~i~ing-ii~stiiicts. !Chis trmisfereiice niny I)u 
aypsrent or  real. It is apparent, if we believe tha t  t>lie units for 
sucli sexual c1inr:~cters are eyually present in the  gerni-pl;Lsin of 
both sexes, and t h a t  the  c1i;iracters theinselves clo riot ttppear ill 
the  other sex (or only appenr a,s rudiments) as a result of the  
great primary sex-difference. 

If tlie transference is  red, then one niiist a s s i i ~ ~ i e  t h a t  t h e  
zygotic constitiition of t h e  two sexes is diff’erent in regard t o  
secondary as well a.s priiiiary tlifYereiices, hut t h a t  there  is a. 
constant teiitleiicy---tlepeiidiii# on some :LS yet  unknown process- -- 
t o  transfer sucli cliaracters t o  the  opposite sex. (€Iybritliz:tt,ion 
experinients, where tlie feiiiale of it species can transmit t o  her 
mile hybrid of?spring t h e  secoiitlaiy sexu:tl ch:rritcters of her  own 
specie3, indicate tha t  t h e  first ~netliod is the  t rue one.) How else 
thim in one of these two ways cxii we explain transference i n  
hotti directions 1 This is seen, for example, in  rmn, where :L male 
o q p i ,  t h e  ~ n o u s t a ~ h e ,  appears rudiinentnrily i n  tlie fernale, :riitl 
female oig:tns, t h e  manlmiv, appeai. rudimeiitarily i n  t h e  rnale : 
in  abnormal cases, besides, tile transference m;i,y be complete, t,liu 
orgnns being coiiipletely tleveloped iii the  wrong sex, Such 
rnouatached women and inen with breasts agiiin support tlie ide:L 
tliat t h e  transference is  not ;7 red transference, but  consists iii 
the  renioval of :tn inliibition oiily. 

(I wonld not trouble t o  nientioii the  theory t h a t  these appear- 
ances of charncters of oiie sex i n  t h e  other w e  due t o  descent 
from a Iierninphrotlite ancestor, mere i t  not :tctu:rlly tlie rase 
t,hat Metchnikotf has advanced it. It is enoiigli to  point out  t1i:r.t 
if this were so, tlie priiiiitive mainmid inlist h i v e  been a hernis- 
p!zo lite.) 

To us i t  makes little odds wlietlier there  is  inliihition alone or 
tmnsference followed by inl~il~itioii.  I n  both cases the  cliarscter 
will be in  antagonism with tlie inhibitor : sripposing that there  
is no longer any need t o  inhibit n chn.rscter of one sex i n  t h e  
other, then 0x1 Darwini:tri and Weisn~n.imi:iri principles the  in-  
hibiting “ force ” will atrophy, a.ntl the  chwnrter, rein:~iriiiig 
a s  strong as ever, will appear equally in botli sexes. 

Hi& are  for the inost p r t  Apply th i s  t o  t h e  present case. 
37* 
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so eoiistrnctetl tl1:i.t iinpi*egnation would take p!:ice eqiially well 
whet>her tlie sexes are iii iioixial or reversed position : tha t  is t o  
s:ty, there  is n o  necessity for keeping to  the custoinai-y position- 
~ n d  accordingly “ reciproc:rl trnrisference ” of t h e  ptiring- atti- 
tutles (wliether t h e  transfei.riice he n,ppai,elit or i,c;rl) ma,y, and 
qui te  probnbly will, t,alre place. If so, then in one of our  Grebes 
tlie iristincts antl reflexes for the  pairitig-:tc:tioris iiroper t o  its 
sex co-exist side hy aide with those for the  ~ ~ ; i , i i , i i i ~ - ~ i ~ t i o i i s  proper 
t o  tlie other sex. J t  i s  also obvions, tirst, t1i;it liotli cannot be 
gratified sirnnltnneously ; antl, secondly, t h a t  these two very 
different sets of nctioiis must be rrssoc*i:&4 with two very different 
sets of einotioixtl states. The birtl may “ feel feninle ” or i t  may 
‘‘ feel male,” ancl according t o  its feelings, so will i t  tend t o  act. 
Hut, a . ~  we s:tw before, i n  discussing t,lie pnii.iiifi-:~tt,itutes, i t  
appears that, owing t o  tlie tlif€iculty of coition i n  tlie Grebe, t h e  
‘1 feinale ” (p:tssive) Ii“ii.iitff-attitntle 11n.s become a mere symbol 
of re;uliness to  p i r .  Thris N a t u r d  Selwtion hits come i n  t o  
assist t h e  slow process of tra.tisference (a t  m y  i ~ t e ,  so far  as 
p&iring-:tttitudes w e  colicerrled), and  since wlicttever involves 
tliein will probably involve coition itself as well, we have an 
a,clditional reason for  believing tliat iictii:il reversd of pairing 
does bike phce,  RS Selous supposes, iri tlie Qrelje. 

A t  any i*:Lte, there  can be 110 tloubt ahorit, t h e  reversal in  t h e  
Pigeon arid Moorhen. The siidclen reversw.1 tliat, here takes-place 
is rather  different, hit iriay be explained somewhat a s  follows :- 
Here, too, both active and passive instincts ore now represented 
in either sex. A birtl is i n  a shte  of sextial excitement; this  
excitement releases itself in the  performance of, say, the  male pa.rt 
i n  t h e  act of pn.irirrg. The  excitenient is not always completely 
exhausted by t h e  act, and, if so, t h e  act is repeated (jiist a s  t h e  
sliaking-bouts of t h e  Grebes are continued for a longer or shorter 
time, according t o  tlie degree of what we niay call courtship- 
excitement). Hut  supposiiig t h a t  general sexual excitement 
axowes both the  rriale ant1 fernale emotional stcttes, then t h e  per- 
formance of t h e  ac t  once ill the  male nttitnde will only e x h m s t  
t h e  feeling of I ‘  male exciteriieiit,” leaving t h e  ‘ I  fernale feeling ” 
fit,ill a-tiiigle. The resiilt will be, first, an intluceinent to repea.t 
t h e  act  and, secondly: an inducerneiit t o  repeat i t  with :ktitudes 
reversed . 

Thus such immediate reversal is more or less a n  accident of 
heredity, while t h e  Grebe’s reversal is an accitlerit aided by t h e  
usefulness of the  triirisferretl actions, which thus bring the ncci- 
dent  within the  sway of Natural Selection. 

hit it is o u r  duty at least t o  t ry  t o  constrnct a coherent mechanism 
of theory t o  explain the isolxtetl fncts of observation. 

I have already pointed out  
(Huxley, ’1 2J tha t  the  phrase secondwy semal  amnot, be iipplied 
to  the  Grebes’ ruff and ears or  to their courtship-actions, because 

r >  l h i s  . treatment of the question is of necessity sadly specnlative, 

Finally, a word a s  to  terrninolog-y. 
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this term nIwa.ys implies a cliffererice i)etween the  two sexes, ant1 
yet the crest of the Grebe h:is n sort of secontlary sexual look 
about it-iruireflectiiigly, one would at once write it down a s  
such. This is tine t,o our incomplete c1assific:ition. W e  begin 
by separating orit s e m d  c1iar:icters from :dl others-these heing 
chilracters that :we different in  thc  two sexes. We divide them 
into prinzrnTy, accessor!/, :~ i id  secontZaq. TIie 1ii:Liiinia of Iiiamm:r.ls 
(with the exception of man) 1i;ive not,liirig t o  do with courtship 
or mating, yet they are iisii;iIl,v iiiclu,letl tinder t h e  s m i e  h e ~ ~ d i i i g  
as the tail o f  tlie Pe;tc:ock, while the (2rel~es’ c.ourtship-atructure~ 
would he left out in the cold. 

Besides t h e  niere criterioii of difference in t,lie two sexes, we 
must have sonie otlier criterion-a criterion of use. 

It is ntatumlly impossible t o  t1r:tw np any coinpleterl classifi- 
cation th:it will siitisfy every wsc. To (lo so would 1 ) ~  beyond 
the powers even of il Herbert  Spencer- arid not of iriuch use when 
done. 

It is enough to  point ont, first, t1itr.t o w  group of Secondary 
Sexual Chnrxters is :I. hit of R I I  o m i ~ i i 6 m  yatherum. Some of 
them, as t h e  mimicry of t h e  feinnle f ’ q d i o ,  or t h e  brown colour 
of the fem:Lle Plie nt, a.re protective, of use to  the individii:LI 
and to  her ofkpriiig. Otlieix, sucli :is the  niitnimw of mammals, 
are of use only to  the  ofhpriiig; others, l ike t h e  s e x i d  differ- 
ences in  t h e  beak of the  l luin,  wliere Inale and  female hunt  in 
couples, one splittiiig open t h e  wootl, t h e  other picking out t h e  
hidden grubs, ha.ve w k r i  l y  a division of l:i,l)oui., ; I , I I ~  cire of use 
to  the conl)le as tt couple. One rniglit go on, hiit i t  woalcl be 
unprotitahle. 

I n  t h e  second p h e ,  we must recognize as a, fact t h a t  t h e  
existence of iritliiidnals of separate sexes with wills of their  own 
has led to  the  development of what we c ~ l l  coiirtslrip-sini-ply ft 
process i n  which it series of act,ions is carried out as the  outcome 
of an emotional state based 011 sexual excitement. All courtship 
is based on s e x u d  excitement, aiid characters connected with 
courtship merit a separate name of their  own. Thifi nrtme lies 
ready to  liarid in Ponlton’s term epiguwic ; we must, however, 
remember tli:tt the  litera.1 meaning of tlie term must not he 
pressed, for in innny c:i.ses the coiirtaliip ceremonies do not lea,tl, 
directly or intliiwdly, to  the  act  of piring. Let 116 1,atlier t u r n  
it the  otlier way a.bont, :tnrl, dtifinirtg a n  e p i p m i c  chrwacter as oile 
that  is used in  courtship, go on to define courtship as a series of 
actions based iniinediately or remotely iipon sexual exciterneiit, 
nncl, to make oorselves clear, we mist, add t h a t  sexiinl excitement 
is not merely sexual desire, but  tha t  wliole emotional state into 
which n member. of one sex may be thrown by a member of 
the other. The necessitly for t h e  distinction iw ohvioug, if 
we think of tlie conditions in  Man. Sexiial excitement, of 
coiiree, includes mere sexnal desire, and n.160 inclndes t h e  fighting 
of i d e s  among e:i.cli otlier :is ii i*esiilt, of sexuid desire. 
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If we w:tnt n tabiilar statement, we (-:in tlram up sometliiiig 
like the following * :- 
(A) Ghavacters diffevent in the two sexes. 

(Sexual c i r a m c t e r s ) .  
(1) P y i r n a q .  Of the gametes aiid pon:uls. 
( a )  Accessory. Coric:criird with the nriioii of the gaiiirtra. 

[Copiiliitory orgalis, pairing attitudes, 
sexual desire.] 

(3) Secondary. All others. 
(a) Ihvelolird tliroiigli Natural Selection. 

[IInia beak ; ni:ini1ii:v ; in:wsiipiiiiii : 
iiicubation by ? :~loi ie  i i i  Ibirils, W C . ~  

(a) Capable of being develnped tliroiigli Sexual 7 Xp;,qoniic. 
(C’iirirtsliiy clrnracters, i. e. al l  

thr; ictcrs  wiicrrtied ivitti 
tliv relat ions of the sexes, 

(1) Csp:ible of lieiiig dereloped tlirough Mutual exceptiiig tliosc coiiiiected 

jltoriis of deer : tail (if I’e:icock, &c..J 1 Srlectiori. 

i iiiiiiiediately wit l i  coition.) 

(13) C h a r a c t e r s  siniilav in the t w o  ae.res. 

Selectioii. 
[Grebes’ conrtship and crest ; Herring- 

Gull’s txnirtsliip, &c.] 
(2) All other characters. 

It might perhaps be better, as 11:~s been siiggestetl to me, to  
restrict t h e  terin Xecontlawj Se:rrcal to 36, : ~ 1 1 ( 1  eiiiploy ASex-liai i tet l  
\\-liere I have employed secontEai.!j se.vr~cZ. For one thiiig, how- 
ever, this would conflict with Ihrwitiiitn iise ; :~lso, I :in1 a t  
pvesent more concerned to  slioiv the  necessity for iiew tliiriking 
t h i  for new terminology, wliicli will be more suitithle i n  n inore 
gmer:i,l ~ . n t l  rlefiuitive p p e r .  

I will conclutle by hoping t h a t  nnyone who 1in.s t h e  o p p o ~  
tiiriity will observe t h e  h ~ b i t s  of the  Crested Grebe during t h e  
tinie of pi~iriiig-np in early spring ; t h e  full courtsliip of the  
lhihchick woriltl also be of very great intewst. In tlie neRr 
fnture, I liopo t o  pnblixh a iiiore gener:rl p p e r  npon Miit,ii:il 
Selectioii, so t1i:rt :illy notes sent to me 011 this siibject will be 
gELtcfiiliy receivetl s.1itl :ickrio\vleclgetl. 

Poi. soine fiirtlier tlisciissioii, I refer tlie reader to  the Postscript 
(1). 559). 

P A W  IJ.  

7. IJOCALITY, METI[<)US, ETC. 

‘I!lirougli t h c  kindness of tlie Hoii. Walter Rothschild, I was 
pircii R. periiiit to witch, :mtl :I punt  t o  watch froiii, at t h e  Tring 
ltrsrrvoirs. These consist of four hrge sheets of water i n  t h e  
exstern corner of Hertfortlxliire. Two have dense beds of reeds 

* Simple sexixil desire, if wc adopt this scheine, we niay call an accessory sexrial 
emotion. Sexu;d c.rcitement itic:liidcu this, a i d  all the qJi,qanzic sexual emotions as 
~ ~ 1 1 .  1’airiiiK :I t t i t i ih  :ii i!wirg nrxiial attitotbs. Let it, by the way, iieyrr 
i w  torgottrii that ainotions m i l  att i t i ides  are jiist :is iniicli chwocters  :ia :ire colonrs 
or stlzcctrlres. 
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(rliiefly A7-mdo p l~9 .c~ymi t~s )  tilong one sliore, affording cover for 
the nests of t h e  (>rubes, while tlie banks of the  other  two are  
bare. One of these latter is, however, very rich in fish, a,nd R 

numher of Grebes come over every.day to  feed on it. There, 
of course, they a re  nowhere near t,lielr nests, and this  is of some 
importa.rice in  connection with tlie memiiig of their  courtship- 
actions. 

As there were thir ty  pairs or more on the  water, I was never 
a t  a loss for “ iuat,erial.” I n  ftrct, i t  was often very hard for niy 
pencil t o  keep up with tlie birds’ actions. 

Some of the  wntcliiiig wnx done c o i m d e d  i n  t h e  boathouses, 
and some from a, screened p u t , ,  but  the  major part, froiri tho 
bank. This  is in  many ways the  niost nsefril. W i t h  pootl 
instruments * (in this ca.se Qoerz-Trieder Liiioculars x 12 and a 
telescope x 30) every action can be easily followed, t h e  birds 
are not scared, tlie field of view is nninterrupt,etl, and i t  is far 
easier t o  follow t h e  actions of t h e  same p i r  of birds for n long 
period of time. 

This, as I say, is best for discoveriug tlie geperd  course of 
events ; but  jiist ns tlie microscopist must for  certain details 
sqipleriient his low-pnwer leris with a n  iiiiinersion objective, 
so here, watching at close quarters iniist be adopted i n  order 
t,o work out the  exact nietming of each separxte bit of behaviour. 
Only when t)lie generd  course of everits 1ia.s been roughly traced 
a n d  some hypot,hesis, however vagrie, fyinietl concerning it in  
the watcher’s rnintl, am the  fine shacles of beliavioiir have m y  
meaning for him. It, i s  impossible to  notice or  iwm-rl everptliiiig, 
and only when some general idea lias heen p i i l e d  can the v:rlne 
of a.ny fo.ot be properly appreciated. It is on this accourit that 
I would say, always begin by d i s h n t  watching ; otherwise you 
will riot be nhle to see tlie wood for the  trees. 

My brother, Mr. N. T. FIrixley, speiit much t,ime watching, 
and  severa,l of the  iiicidents liere recorded nre from his notrs. 
His help was innst valna.l)le, a,nd I wish to acknowledge i t  here. 
To Mr. Ja.nies Street, Wend Keeper : I t  tlie Tring Reservoirs, I 
am iiitlebted for ninch infornlwtion, and  for liis help i n  arranging 
hiding-plnces, etc. 

8. ABSTRACT OF SELOIJS’S W O R K .  

I venture to  append :L short abstract which I h8.d t o  mrLke of 
Selons’s diary notes for my own use, in  hopes t h a t  others: may find 
it useful too. 

* A simple apparatus, which makes the task of simultaneous note-taking and 
observation very much easier, may he coustructed as follows :-On to a folding 
camera tripod is screwed a hall-and-socket camera-holder (special tele8cope.holders 
can, I believe, be purchased) ; the field-glasses are clainyed, by means of a long 
screw arid nut, between two leather-liiied picwn of wood, and the lower piece of 
word can be screwed on t o  the platform of the hall-and-socket. Both for stationary 
mid moving ohjects the fatigue of’ observation is enormously lessend by this nieiiiis : 
ill adilitioli, one or both I i iuir ls are left frrr, and so notes cnii be taken wirile 
watching-a ireuxity, ahnort, for reliahle work. 
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The plnce of observ:i.tioii w:ts i t  single large sheet of water. 
I n  1900 he watched, fa.irly continuously, from April 27th t o  
May 25th, except for a break of nine tliiys (Mtty 8th t o  17th). 
At  first there WAS but  x single pair of (:rebes. A nest WAS built, 
probably sliortly befove May 31~1 .  On May 3rd tho birds paired 
(or attempted to  pair) on the nest. A single egg wits laid by 
May 3rt1, a seimntl before M a y  8th ; then came a gap, antl on  
t h e  17th tlie nest was destroyed by a boy. There was now :t thi rd  
bird, a n  odd m d e ,  on tlie lake. The hen “flirted” with him, b u t  
t h e  ‘‘ r ight  ” cock drove him :&way : aiiil, although lie stayed till 
the  22nd, lie apparently remained doi ie  a.nd disconsolate n.11 t h e  
time. I n  a single clay (May 20th) tile p i r  built it good portion 
of a second nest. This tliey continned t o  biiiltl (luring tlie 21at, 
t h e  cock rneanwliile h idding  (by Iiiriiself) a i.iitlirnentwy nest o r  
platform close t o  the  bnrtk. On t,lie 22nd they wei’e builtling 
another (third) nest i n  tlie reetls, the cock a.gain building i~ 

(second) platform hy t h e  h n k .  On t h e  23rtl there  was an 
unsuccessf (11, arid litter a successfill, atteinpt a t  pairing on t h e  
nest. On tlie 28th the  nest seemed ab:iiidonetl ; howevei., wlien 
Selous returned, tow:trtls tlie end of July, there  were two nearly 
full -grown young. 

I n  1901 he w:Ltched for a good part of April, then nearly 
continuously from April 22ritl to  M i ~ y  14t,li, aiid then off and 
on till nearly the end of May. There wa.s a,g\.in a single pair 
on the  water, and he believes these to  have been tlie same birds 
R.S were there tlie y e w  hefore. 13efore he started watching 
they had niade n kind of nest, b u t  a very poor one-a mere 
sotlden heap of weeds scarcely showing above t h e  surface antl 
not at first sight to be easily tlistinguishetl froin t h e  growing 
weeds about it. This appears to  have been only a pairing- 
platform. Oti the  25th they paired on this platform. On 
May 2nd tliey executed n regular weed-trick and Penguin-dance, 
and, some time afterwartls, paired again on the  platform. A s  
t ime went on they grew less ;uid less interesting, :tnd it finally 
grew clear tha t  they were notj going t o  lay. On J u n e  12th, 
when Melous visited the  place af ter  a fortiiiglit’s absence, there  
W R S  no sign of the b ids- they  Ixttl gone for good. 

Under  
different headings I will snmmarize t h e  actions of tlie L‘ 1900 
p:i,ir,,* and t h e  “ 1901 p~.ir.” ( I n  p m i n g ,  be i t  remarked that, 
Selous has no proof t h a t  t h e  birds he saw in 1901 were really 
t h e  same a.s those of 1900. H e  says:--“ A s  they were t h e  one 
and only pair on tlie same sheet of water, ant1 a s  t h e  nest was 
in approxiinately t h e  same place, I assume and feel personally 
qui te  certain t h a t  they were.” However, there are certain 
definite differences i n  behxviour in  1900 and 1901, wliicli make 
it at least possible tha t  they were not tlie same pair.) 

That  is t h e  b:iltl diary ; now for t h e  birds’ behxviour. 

Xest-building. 
(a) 1900.--Botli birtls may help in  builtling the  nest, usually 

diving t o  fetch meeds froiii t h e  Lottoni: but  soiiietixiies gatlieving 
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theni from the surface. Tlie inass of weeds brought up by the 
bird niay be very large-a good deal larger tliari the bird’s l i ed ,  
indeed, with stremners trailing beyond the tail. One bird 
(risiially the male) might bring weed to  the nest while the 
other was incubating ; wlien this was so, the sitting bird would 
geuerally tirrange the weetls with its beak, though sometimes 
both wonld armnge the weed together. Weed was added to the 
nest for at lea.st five d;r.ys after the first egg was laid. 

In the building of tlie second nest, he saw one morning the 
cock build a few minutes alone; then both cock and lien build 
together very Iiard for about fovty-five minutes (74 cargoes in 
forty minutes); then the lien build n little by herself. The cock, 
meariwliile, after a short rest, begm building a platform, acting 
precisely as when building the triie nest. After fetching 28 cargoes 
he stopped and rested. The next morniiig the S R I I ~ C  great activity 
w:ts visible ; but now the birds were huilding a tlrirtl (true) nest. 
In fifty minutes (inchicling a pause) they brought 100 cargoes of 
weed, the last 10 or so being brought by the cock alone. This 
time the cock did not a t  first desert the nest altogether in favour 
of his platforin, but, every now arid then diverted a cargo of weed 
to his own private platform-use. After a rest, however, he 
reversed his former behaviour ; he now began working syste- 
matically at the pln.t,form, hit occasionidly took a cargo to the 
nest. Sometimes he seemed to  hesitate between the nest and 
the platform. The next day there was a little more building, 
mainly by the cock, and after this no more records. 

As t o  the part played in nest-builtling by cock and hen 
respectively, Selous says in regard to tfiis pair :-“ The interest 
taken by the male in the nest has been very marked throughout, 
more so even-in appearance, at any rate-tlmn that of the 
female, though in the actnd builtling of i t  she ha.s been yet 
more efficient than he ” (1. c. p. 179). Altliough he never carried 
quite so large a cargo as the hen sometimes (lid, yet his average 
was as good as hers, arid wlien lie swain with his burden to  the 
nest he went niuch faster. 

Sometimes the cock would pass his cargo of weeds to the hen, 
who (if she did not drop i t)  would put i t  on the nest. H e  never 
saw this act,ion reversetl, nor did he even see the lien help in the 
building of tlie cock’s platform, or hil t l ing one for herself alone. 
The hen alone bronght l i q e  sticks to the nest (however, the cock 
was seen to bring n stick to  his platform). 

In the only recorded case w1iei.e n nest was watched during 
incubation (Selous? 1. c. pp. 161-170), the cock alone brought 
weeds to the nest, thoiigh the hen might arrange what he 
brought. (Tlie bulk of the 
nest was presumably built beforehand by both birds together.) 

( b )  1901.--This year the only “nes t”  seen by Selons seems to  
have been a mere piring-platform, the :Lctnal building of which 
was not observed. Occasionally the birds would add to it, but 
in a very perfiinctory-looking wny, and never more than a few 
bits of w e d  :it a. time. 

This is probably of no importance. 



533 MR. J .  6. HUXLEY 0s TIIE 

c‘o wtship- Actiovas. 

Selous observed n i i ~ ~ i r r o i ~ s  bozcts of si~nkiii y, wliich lie refers t o  
iri various ways : e.  g., “ They front  e:rch other in  the  water, and,  
with their  snaky necks reared up, tAer a lit,tle with tlie beak, or 
make little tosses of tliriia he:ttls i n  the a i r ”  (Zoc. cit. 1). 341). 
Ile has riot, however, :itteiitled :icc:iii:Ltely to  tlie positioiis of n i f f  

ai1d ears. All t h t  can be s:i.icl is t h a t  his pair  (or two pairs) 
of hirtls c e i k i n l y  went tlrrongli t lw ccrernong of shaking, and 
appareiitly in just  the same wry a s  the niany piiirs seeii by r n e .  
A s  far a s  I ea.n ji.i(lge (tliorigli jiitlging is tlitiicnlt) they (lid not 
shake quit,e so ofteii. The i1111)ortaiit thiiig to notice, liou.errr., 
is t l iat  they ( l id  shake, even when t,hey wei’e qtiit]e :ilone on the  
wii.ter. Tliiit either jenloiisy or choice of inntes shoiild be the 
irninetliate cause, or piirpose, of the  action is thus a1)solately 
exclotletl. 

On 1). 457 he snys:-“Tliey front  encli otlirr with re:rred r?ecl;s 
in  the way ofteii dliitletl to ; tlien, witlrorit ttitey-iirg, each ~ ~ I I V W S  

np the  1rr:td several times into tliv air, at t,lie siuiie tiirie openiiig 
:iiitl closiiig t h e  long, slentler hill.” He ol)vioiisly corisitlws this 
a s  heirig tliffkrent from the iisir:tI cerei:iony, :tiid iidtls t,li:it he 
liiis se(w the  s:itIic action several times, though IPSS proriniiiicwl. 
I: t,liiiik it proI):hlt’, if not certnin, t,tiii.t his eye was I i~re  sinilily 
caught by :I somewlint, inole proiionnce(1 shake t1rn.n nsud ,  the 
process refrrre(1 to a s  ttitm-ing being then wha t  I shonltl call a 
bont of Ia.iigiiid shaking ; hut in the absence of further det:tils 
one e m n o t  he sure. 

A possible init  rather riirliinentary cZispZn?/ cerev?o)7?/ is pcrlinps 
intlicated 011 Solous’s p. 340:- -“Oiicp, ton, tlie male flies siitldeiily 
some way off ovcr tlie wntw.” 

‘J‘hen on 1). 343 is (1usci.iM :L very fine meetl-trick anti Peiigiiiri- 
tlmce. It started with :L liont of shaking : then the hen dived 
nr i t l  caine up with i t  sni:i11 piece of weed which she app:ireiit,ly 
dropped. J tist hefore or j i i s t  after t,lic hen came up  (probably 
before, to  jutlge froin iiiy experience), the cock dived too, atitl 
brorighl, up :I. Inrge hrncli of weetl. Tliey cmnc face to  fncc, 
nritl “ all n.t oiice botli I(~npet1 entirely iil)rightj i n  tlie water.” 
The hen took lioltl of the  tlnngling ciitl of tlie w e d  which the  
cock was car,i,ying, iiiid then tjhey ‘ ~ C I L N S R C : ~ , ”  “with little watltlliiig 
steps” from side to sitlr (iii tlir (:a w n  liy nip, tlie birds rotrrted 
slightly hack nut1 fro 011 their  axis ant1 (lid not ncttially rnove 
from side to side. 1 tliitik Selous is mistaken : such :m :i.ctioii 
as he deswibes woiild he impossible on open wa.ter). Finally 
they sank down a.gain, the  weed W:IS dropped, arid “ the  male sets 
off, full of intelltion, t o  the nest on t h e  opposite sliore.” After 
some time tlie act of pi.iriiig wis qnne throngh. T h i ~  is im- 
port:mt as showing t h a t  this el:i,\,orat.e coiii,t,sliip-Ret,ion may 
sonirtiines lead nior’e nr less tlirectly to  pairing, i .  e.  r r i a ~  act 
(morn or less) a s  a n  excit,nrit. 

(1) (11, 163) :- Filially, 1 must, just refer to two more scenes. 
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‘‘ When just in  front of ea.cli other one dives and brings u p  sonie 
weed, whicli they both discuss i n  t h e  friendliest manner, pulling 
i t  :bout, and perl1a.p ea.ting a little.” ( 2 )  (p. 340) :-“ Once one 
of then--l think the nia.le---comes np  with something in  his hill, 
which he dabbles about on t h e  surf:rce and seems to sport witJh, 
the other coining close up and appeariiig to take an interest.” 
Tliis something Belous thinks was a biiii(:li of weed. These 
actions niny beii,r some relation to the weed-trick, ant1 at a11 
events, even if tlie main purpose was feeding, tlie coinnioii par- 
ticipation of t h e  two birds denikes tliat some sexual fhyoiir 
a.ttiiched t o  tlie act. (I t  is, 
perhtps, connectetl wit11 tlie ii.rra,llgirig of the  weeds on t h e  n t A s t  

by both birds together, :LS describe(\ on Selous’s p. 162.) 

More liglit, is nretled 011 t h e  habit. 

12elutions of the pair with other birds of the so~tic species. 
For some (lays a solitary male xppenred on the water where 

the  single pnir was living. The lien of t h e  pair a.pparently” 
inclulgetl i n  a little flirt;ition with t h e  otltl cock-a bout o f  
slidting. l‘llis roiisetl the  je:ilousy of tlic riglitfill husband, wlio 
;i.lpoaclred in  t h e  usu:il tliientcning “ 1 )itntlre;try ” attitude, a n d  
tlivecl to attack tlie tliiril bird f i o i u  below the  surface, repenting 
tlie diving attack :L sewritl time. Later the  riglit.ful conple wwt! 
together nntl appu.rently bore down piirposefully upon t h e  oilti 
nude. Tlie hen rested, while t h e  cock drove his riva.1 :it\’ity 
hy the attacking (live, and then retiirned, to go through n.n 
“ excited ” bout of sha.king with his mate ; first, however, “ lie 
swims about for a litt.le, with tlie he:d still lowered, and in  ii 

T ~ I I I S ,  a s  far :is jealousy is ooncernetl, Selous’s observ;rtions a r e  
~ ~ r o i l d  sort of way.” 

in  agreement with rriirie. 

Pairiii 9 - Actions. 

The most important of Seloiis’s observations a re  coiicc~~netl 
witli nest- btriltliug antl pairing ; indeed, tlie flill scyutlnce of t he  
piriiig-actions seetiis to have been wit,nessetl hy his eyes done.  
I have alrcatly given :L general account of his observntioiis antl 
the  tlethictions to  be tlr:i.wn from tlieni. l l e r e  1 h v e  siniply 
tabulatetl wine of Iiis tlt 

1900. 
(a) Oiie bird on the nes.t. 

Tlie hen was on tlie nest ; t h e  cock swam up and 
attempted to  pa.ir. There is no record of t h e  lien previously 
“ going ’’ into tlie passive position, but :is th i s  \vas a.t, tlit? 
very beginning of Helous’s observntions, he rnny well iiot 
linvc gritspetl its significance. 

(1) May 3rd. 

* I say a p ~ m ~ c i i t ! . y ,  for Sslons is not quite ccrtiiin RS to  tlie Iiinls’ idmtity. This 
de>cription, lio\c-evw, agrees ttxctt1lt:iltly with ~ n y  obserwtioiia. 
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( 2 )  Mu?/ 3rd. After this attempt the hen continued to sit ; the 
cock returned a t  intervals, and a t  one of his returns Selous 
noticetl the hen wsunie the passive position. (Here there is 
again, perliqs, :ti1 error of omission. 

The lien was sitting; tlie cock a.pproached a t  least 
seven times, and a t  e:tch approach tlie lien went into the 
passive position. In these last two cases ( 2  and 3) the cock 
paid no p,zrticul:w attention to  the hen, save for tho mere 
fact of his a.pproacliing the nest. 

See the next entry.) 
(3) Xu?/ 4 t h ~  

(b) Both birds close to the ?test. 
(4) X c q  21st. The bids  were resting after having built most of 

a secontl true nest ; they then began building again, arid 
after about a quarter of an hour the lien jumped up on to  
the nest and nssiinietl the piwive position. The cock made 
no response. She soon cniiie off, aid the building went on. 

Alrnost exiictly the saine scene as (4) on the 
previous thy. 

(5) Jfug 2%?f.d. 

(c)  Both  b i ~ d s  upproach the ?Lest to,yether f rom w distume. 
(Not recorded wliicli birtl let1 the way.) (6) N a y  2kZ.  The 

lien n.ssnnied tlie pnssire attittide on tlie water: when she 
stopped the cock did the smie, but remained in tlie attitude 
longrr. 

After (6) there was a pame of aboiit forty 
niinutes, duririg soine of wliicli tlie cock (alone) adtied to  
the nest;  he then ;isceiitlecl the nest and  :miirnetl the 
passive nttitutle. The hen came up several times, a.nd each 
time acted as if about to leap up iuto the active attitude. 
Men.nwhile the cock rose once or twice a r i d  then sank down 
again into the passive attitude. Finnlly lie give i t  LIP and 
took t o  tlie water. 

After (7) there was R pmse of a few minutes? 
during which the birds sepmatetl and went qnite far afield. 
Then the hen ascended the nest and zimurned the pzssive 
attitude. The cock cn.nie up, behavet1 just as the lien hat1 
(lone before (in 7) ,  but finidly leaped up, and there was an 
attempt to p i r .  

[I have put (6), (7) and (8) toptl ier beatuse ea.cli one seems 
to  led 111) to the next. If we were to separate them strictly, 
(7) should be uiitler lieatliiig (b), for the birtls remained fairly 
close to tlie nest all the time between (6) :mtl (7).] 
(9) iWay 23rtZ. This has been already 

described (p. 503). The lien incited the cock by lying along 
the wa.ter ; tlre cock responder1 by also going into the pissive 
att i t ide ; the lien :mentier1 tlie nest arid assumed the pzssire 
attitutle, and tlie cock then attempted to piir. 

Thus, iu 1900, the three actu:d :rttenipt>s ;it pairing were made 

( 7 )  Ma!/ 2 3 d  

(8) May 2 3 d  

Nearly an hour later. 
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by the cock. Of t h e  " incitations to  pair '' (when one bird goes 
into the passive attitude), seven were made hy t h e  hen and one 
by the cock. I n  t h e  case o f  this one, t h e  cock ascended the  nest 
?irectly ; a.s to t h e  hen, on two occasions she was sliwidy on t,he 
nest, on three she ascended t h e  nest directly, a.nd on two she 
assuined the  at t i tude on thc  open water. 

1901. (Only a pniring-pl:tt,form available.) 
(KO instmccs, because t h e  birds a.pparently 

do not sit on the  pairing-platform.) 

No record. (There are two 
doubtful recortls where lie first notices the  birds already at 
the  bed of weeds where t h e  p1;ttform is, bu t  here probably 
lie had simply riot noticed their  previous approach.) 

( c )  Both birds upproccch tJLe pkclfomz togathw fr.c;n& a distance. 
(Fifteen records, counting the two doubtful ones.) 

(i.) One bird swims stra.ight . t o  t h e  platform, ascends, and 

This WRS seen ten t'iiiies ; once i t  was done by t h e  hen, t h e  

(ii.) One bin1 assumes t h e  passive at t i tude on t h e  water near  

This was ohserved five t,irnes ; twice i t  was the  female, once the  
male, and twice t h e  sex wa.s doubtful. (Here, therefore, there 
is riot the  preporiderarice of illcitations by t h e  male t h a t  was 
seen in  (i.)). 

On April 25th the  hen assumed t h e  passive attitude, and  
nothing fur ther  happened (irrinietli;Ltely). 

On May 11th tlie lien went into t h e  pa,ssive attitude, upon 
which tlie cock followed sui t  hy going into t h e  at t i tude too. 
Some time afterwards t h e  scene was repeated, but with t h e  par ts  
plnyed by t h e  sexes reversetl (cf. 1900 (6) 8: (9), ztlrove). 

This passive attitude, atloptetl snccessively by both birds 011 

the  water, might or miglit not lead to one of them ascending 
the platform :~nd  there assuming t h e  passive attitude. 

Very oft,en an incitation might  have n o  irnrnec1i:ite result, 
bnt af ter  a short pause fur ther  pairing-:Lctions might  be gone 
through. I will quote a couple of Selous's records for whole 
mornings. 

April 2 5 t h . 

(a,) O72e bird sitting. 

(b) Both, b i d s  near tlte plaCfo?n%. 

assumes t h e  pissive attitude. 

other nine times by t h e  cock. 

t h e  phtforni. 

( a )  (There have already been several approaches t o  t h e  neigh- 
bourliood of the  nest, and several bouts of shnking.) 
The hen goes into t h e  passive at t i tude near t h e  nest ; 
but  there is no result, aud both swim away. 

( 1 3 )  " Very sooii :tftei.w:irtls " they return, and the  cock goes 
strniglit t o  t h e  platforni, where lie assuuies the passive 
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att i t ide.  The hcn very shortly jumps up, and pairing 
takes phce. 

( y )  A little later they ilgn.in a.pproach the platform, and the  
cock agn.in goes into the p ive :i.ttitucle upon it. 
The hen, however, takes 110 notice, and tlie cock 
comes off. 

(6) l l e  follows hrr, they both turn, nnd he repen,ts his 
previoiis nction--ngzt.in witlroiit resiilt. He then comes 
off, and fetcliirig a piece of weed, la.ys it on tlie ncst. 
Tlie fern:i.le comes up, : t n d  tliey 1:iV i t  few bitas of weetl 
on the liest togetlier, bnt very perfuiictorily. 

X L ? /  11th. 
(a) Not long after II, bout of slinking, t,liey swim togethey to 

the weetls. l!he heii iissiiriies the prssive attitude or1 

the water. Tlie cock :~ppro;~clies, " q)pea.ring iiitercstetl" 
(cf. p. sol), brrt autldenly turiis round iLiitl :tlso itssliijies 
the passive position (but not so proiioi~iicwlly), in sricll 

a wi~y t h t i  the two' :we h i1  tlo tiiil. I3otli then rise 
up, tlie cock presses p:ist the hen, : tnd goes into the 
passive position on the nest. The hen makcis but :I, 

slight msponse, and the cock, after atlding a. piece of 
weed to the liest>, swims OK in co i i rp iy  witli liis 7YIR.tC. 

(13) After less t h n  1i:rlf a n  Iionr tliey swim towrrtls tlre 
plat,foim, tht! cock l(~:tcIiii~~. Tlie cork g o ~ s  into tlie 9 passive attitii[l(,, :ml  is iirnt:ited by tlie herr wllell slie 
arrives. There is, liowever, 110 further result, xl l t l  

the pair swim oft' in coiriptny. 
( 7 )  After about forty minutes they again swim towards the 

platform ; the cock is f:w :ilie;itl, aiicl on reactii~rg 
the l)littfor~u lie itsce~lcls i t  aucl assuiries the pss ive  
attitude. 011 this, however, tlie hen :ippwent,ly 
hecoines coy, for she sriddciily tjiii~ns aiitl swinis ofy; 
but when the cock follows  lit:^., she turns and swilrls 
eagerly t o  liiiii~--:i pretty piece of psychology. 

With this I lrnve sumniuise(1 tlie most important of Scions's 
Others will be fount1 under tlie seprrnte lie:r.cli~igs. facts. 

9. YUR'L'HXR DETAILS ILEGARDINO THE 1tELATIoliS OY THE SXXEs .  

(i.) Shaking. 
The typic:rl bout of blinking is of ten or a dozen shakes, the 

crest erected in a clefiiiite wtiy, tlie iieclrs stretclietl straight u p  to 
their fullest extent, the two bids facing each other at R clisttt~ice 
of a few inclies only. 

It is 11snillly itiitiatetl by the birds swiinniing towards each other 
at LL nioder~te pice, nienriwliile gr:~dually mising their crebts ;tnd 
necks, and giving :t repe:itcd tlonhlr c d l  rather reseiubling t11:it 
up-and-down call of the Snipe as he sits in the inarsh. 
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At tlie hegiiiiiiiig of a. bout, the at t i tude often seems to expressan 
extra degree of exciteineiit, but, especially so :Lfter a “ ilirhtiw’’; 
the ruff‘ is a little more oirctilar, t h e  ears pressed forward t o  their  
limit, and the  neck curved over a little at the top, so t h a t  t h e  
heads and beaks are pointing somewhat dowiiwirds ; this a t t i tude 
never lasts long, :md soon subsides into the ordinary one, i n  
which the  birds give somewlxtt t h e  alert impression of a couple 
of smooth-haired Fox-terriers. As n general rule, habit-preening 
does riot begin until after R few shakes, and usually gets a little 
more frequent as the  hiit goes on. 

Usually, the  boat is closed by t h e  two birds simply drifting 
slowly spirt, m c l  gradudly lowering their crests, or else 0110 or 
both of tlieiri riiay turii sharp up  into tlie wiiid with a more 
sudden closure of t h e  crest. 

In the longest bout seen tlie pair gave 84 sh:ikes, wliile i n  t h e  
shortest seeii (wliicli is also tlie shortest possible) each bird oiily 
gave a single shake. 

Often there are somewhat abortive bouts, without enthusi:bsm 
on the part of either birtl ; these do :lot last long, never for more 
than seven or eight shnkes, ant1 t h e  crests i d  necks are  often 
not erectetl t o  their proper position. There are  degrees of excite- 
inelit. 111 the lowest the  neck is i n  tlie gr:iceful curve of tlie 
ordinary swimining position, tlie r i d  is  rel;txetl, and the  ears a.re 
sc;rrcely Iialf-raist~d. I n  the n e s t  st:i.ge, tlie e:irs are fully i,aisetl : 
tlien, tlie ruffs :ire slightly expintled a s  \?-el! : then, tlie neck is 
raised inow atit1 more : :i .ncl f i d l y  both ruff and neck coine t o  
their typicxl extension. 

A certain frame of niiiiil is necess:iry for sliakiiig, ant1 soiiie- 
t,iriies eveii the  expressed tlesire of the  othei. biid t o  h i k e  c m n o t  
arouse this state (see p. 544) ; foi. still fnrtlier tletwils t h e  re;uler 
is referred t o  section 10. 

(ii.) Nest building. 
lhere is olio curious h i b i t  connected with nest-building about 

the significance of wlrich I atii riot, at 2111 sure : tliis is the  t,ra.ni- 
plitig down of the iiest. J,ying iii ii punt  iri the  reeds J Iiii.~e 

I i c w d  this traiiipling, first oii one sitle, their on tlic other-- 
squeldi, syiielcli, sc~i~(~lch,-souric~s of some cren.trire ttmiipling 
heavily with a.ltc?rna.te f re t  on soinetliiiig sodden. 

‘l’lie Grebe 
does it, m d ,  1 l)elicve, t h e  Coot, :md possibly otlier l)irtk as well. 
The one occ;isioii w1iri.e I. S:LW i t  well is wortli recoiding, p i - t ly  
ori this ;iccoriiit a . 1 ~ 1  partly for a.not,her re~soii, as will shortly 1x3 
seeii. A pair 1i:atl been fishing ant1 resting ; t h e  cock then s t :yrd 
perfectly still, not very f w  from t h e  nest, for some niirintes, and 
the lien welit off and fished. The cock moved slowly towartls 
the nest, :in11 was tliere joined by the  lieu ; a.ft,er ;I. short t ime 
t h e  heti got ou t o  the nest, there, i n  the iitjual ungainly upright8 
position, stainpetl hwvily tmclve or fourteen times oil the  sodtien 
weetls, nntl tlicii settled down into a sitting position She  

r ,  

Tliis is tlie w:Lt,er-k~irds trwriling tlowii their nests. 
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remained tliiis for about two minutes, then got off, a.pparently 
piit a few bits of weed on the nest, and swain off with the cock, 
who for his part h:td rema.ined quite qniet all the time. When 
1 went to  inspect the nest h t e r  in tlie day, I found that there 
were no eggs, :d that  i t  seeinetl to be a mere pairing-platform- 
old. sodden, low, arid covered with excreta.. 

This is thus t>lie only case on record where a bird has ascended 
the pairing-pliLtform or nest except for tlie purpose of incubation 
or to  go into the passive I’“iriiig-xttitiitle. 

The cock of conrse uses his special p1:ttfoi.m to re,st on, so it is 
possible that tlie pairing-p1:itfor.m is used by the lien as a, coyre- 
sponding resting-pltice. Or, i n  amp1ific:ttion of what I have 
already suggested (p. 518), t h t  wlien the true nest is built the hen 
incubates longer and so uses ttmt as a resting-place, the cock has 
his platform, and both sexes use the i’airin~-plat,fortri. 

A third possibility (hut not a very likely one) is that  the 
sitting on the nest (platform) in this ca.se was in reality only 
tho first step tow:trtls a~ssurnirig the pa.ssive att i t ide,  bnt th:tt the 
bird’s sexual excitement was not high enough to complete tlle 
action. 

Most probably this, like inany other hits of behaviour, was a.n 
‘‘ a,ccidental ” and useless i~elense of energy, rendered possible by 
the mechanism of the birtl’s mind. 

(iii.) Details of the Relations of Different Pairs 
t o  each other. 

I have thought i t  worth while to go into this at some length, 
in order to  show how extremely con1plic:rted the birds’ mental 
states are, and how like niay a t  a momeiit’s notice be turned into 
dislike. We will consider the relations of a pair with an  odd 
bird in the rieighbourhood. 

Let us  for brevity’s sake call the three birds X, Y, and “ Y.” 
“ Y ”  is the iiitriider, whom me also call the odd b i r d ;  X and Y 
are the pair, or the puked  bivds, cock and lien ; Y is of tlie xune 
sex as “Y,” X of the opposite sex. This will serve when we 
want general formulw. In ~)aiticrilar c:Lses, where the sexes 
have been accnra tely obser T ed, we can employ a similar fomiula,  
e .  g. 8, 9 , ‘‘ 0 ,*’ or  d , 9 , “ 6 ,” according a$ tlie odd bird is :L 
cock or hen ; or we can siiiiply say “ Y ”=“ ’* or ‘‘ 9 ” as the 
case may be. 

Kow for our general statements :- 
1. The disposition of X towartls “ Y ” may be (a )  well-disposed 

-in other wortls, X niay be a t  the moment flirtatiously 
inclined in general. 

Then X does nothing in particular, and Y 
drives ‘‘ Y ”  away. 

( b )  Indifferent. 

( c )  Hostile. Then X helps Y drive “ Y ” away ; 
but, the actual initiative, the first step towards a ‘‘ fliitation,” 
may be taken (i.) by X, (ii.) by “ Y.” 
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3. The dispositioii o f  Y towm~tls “ T’ ” ; this is a.l\vays more or 
tions (a) i n  tlie time a.t which the  
n the  way i n  which i t  is sliowii. 

less hostile, Init tliere a re  v:i,i 

hostility is first shown, :tiid ( b  

(a) T’i7rt.3. Y becomes liostile 
(i.) on pmsing near “ Y,” : t l thugl i  g t  I’“ 1iit.s hr i i  qiiito 

(ii.) on pissiiig near “ Y,” hut, only after “ Y ” l!ns first gone 

(hi.) only wlieii X ( i ts  m i t e )  iiiakes ns if  to 11.pproxd1 “ Y .’ ; 
(iv.) oiily when its nia.te :tctjn:illy bepius to sl!:tk(: wi t l i  ‘‘ Y ” ; 
(v.) only after i ts  iii;Lte 1i:is sh:i.ken for hoiiie time ui t l i  (‘ Y.” 

inactive ; 

into the  hostile Duiitli~e;iry :t.ttitritle ; 

(0)  Xethod. 
Y 1ii:r.y (i.) siiiiply swiiii :itJ ‘‘ Y ” ; 

(ii.) :ISSIIIIIC tilie hostile ilttit,iiile : L I I I ~  swim tnwnrtls ‘‘ Y ’’ ; 
(iii.) fly :i.t “ Y7” ;i.Io[ig the siiif;rc,r of tlie \cater ; 
(ir.) d i v e  : ~ n d  eii(lc:i,\-oiir IAJ collie at “ Y ” witli tlie be& 

In mltlition, tliese actioiis ni:iy be g o n ~  t h i m ~ g h  in  succcwioli ; 
if so, they are  nlw:iys gone tlii~oiigh ill tllis ortler, except tliitt (iii.) 
:tiid (iv.) rnay be reversetl. 

frolll below tlre SllTfil(.(?. 

3. !Clie tlisliosition of “ Y.” 
“ Ti ” may be (m) siini)ly iiitliffwtmt to  the piwelice of tlie pair ; 

( b )  Iiostile to t l i r  pair ; 
( c )  e:r.gcr to “ flirt” with S. 

Here iigain t l i e  iriitiative may be taken (i.) by S, (ii.) hy ‘‘ I-.” 
Comhinntions of t,hesc! pr,etty 1 ~ 1 1  e ~ l i n i i ~ t  tlie possiGilit,ies ; 

here 1 s h a l l  give ail i t l e A ,  of the iiiost usual h ; t p ~ ~ e ~ r i i ~ g ~ .  
When the  two birds of a. pair are swimiriiiig :iloiig togetlier, 

ant1 they pws close t o  ii. tliird birtl, X iisudly takes no notice, 
m r l  Y goes into the  1)urrdrcn.ry at t i tude wliile p s s i n g  ‘‘ Y,” 
oonietimes swimming a little tow:i.rds “ Y.” The od(l birtl, 6‘ P,” 
niny he, and nsually is, entirely indifferelit t o  the  p i r ,  t h o u g l l  i t  
in;ty adopt a thre:itenii!g (1)iindrearg) attitiide :is a response to 
the s i i r i i h  t,lire:Lt of Y ; ant1 1 once saw ‘’ Y ”  take tjlie iiliti>&ve 
in t Ii i-ea.t eni ng . 

Ori the other h n t l ,  1 1i:ive riei-er seen any hign of a flirtation 
between X :d t h e  odd Lir(1 iii tliesc. circuiiist:i.iices. 

l‘ha.t X should be willing or desirous to flirt, with “ Y,” i t  
seems riecess:rry t h a t  its iiixte should either be absent or f:~irIy 
rlist:int, or, if close a.t l i ; tnt l ,  letlia,rgic (see sectioii 10, record I), or  
iinwilling t o  perforiii any  courtship-a.ctions. When :I, flirtatioli 
does ensile, “ Y ”  have taken t h e  initiative, by swimming 
close up, calling, or going into tlie sem-ching 1~nncli~e:i~y attittide ; 
or X n ~ y  11:iw taken t,lie ini tht ive by swinliliing 111) tc. a 

r~llO(~. zoor,. sue. ~- i!)ii. s c l .  s x x v r  I L .  :18 
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perfectly innocent “Y.” The former, from my records, seems to be 
more usiial (as one would expect : i t  is more prolii.I)le that a lone 
bird will be more eager to  ‘’ sliske” tlian one whose iriate is near 
a t  hand) .  

One interesting fact emerges from tnble A (1). 542) : in seven 
out of eight ca.ses where tirere was ii flirtation aud 1 couitl be sure 
of the sexes, “ Y ’’ was a f emde ,  while of the cases where X was 
indifferent or  hostile to  “ I!,” ‘‘ Y ”  was fenide in about 1i;tlf the 
numher. 

This is prob:tbly not merely cliance ; I believe tha.? here the 
male Grebe possesses it little rriow of the 11or11iid cliai~acteristics 
of males. 

I have several records where “ 1’ ” is vary threatcuing from 
the  first ; here the pair n1w:tys seeti t v  uiake coiiiinoii c:i.use 
against the iritmtler. 
anything to do with a. tlesire of’ “ Y  ” to s h k e ,  etc., iior is there in 
the  he1i:Lviour of tlie p i r  :illy sign of je;ilvtisy. Tliei,e seems to 
be only hostility, :imd I :in1 disposed to  tliiiik that in all s i i ch  
cases the pair Iias been tresptssiiig on :rnotlier’s territory 
(see p. 558). 

Y mk~y tlrive “ Y ”  riglit off; or content itsclf y i th  p i n g  into 
the  tiireataeiiirig attitutle. “ Y ” is ;ilnwys tliiven off if W sees a 
flirtation going on ; but wlien t,lie pnir :\.re simply swinnriiiig y s t  
the ocltl bird, k’ contciit,.; itself with goiirg into tlre threnteiiiiig 

ioiit)t,f1il case only was “ Y ”  tlriven a w a v )  ; 
oci2ttiori a t  woi.k. I11 cases where “ Y ” hangs 

about, i t  may be clriveri off by Y even tliougli iio flirtatJim takes 
p1a.ce. 

Sonietimes 
“ Y ” is completely taken by siirprise, anti, i ts  it, flies OK, its pliwe 
is :it once tnkeii by the jealous one. 1’ixxiiin:i.bly Y’s 1)ea.k 
sometimes a.ctiin.lly comes int,o play, which ninst he very 1 1 ~ -  

pleasant for “ Y.” At other tinies “ 1’’’ sees k’ (live, nnd is off 
a t  once. 

Tile mere presence of a.n odd birtl is riot snffirient stiniuliis t.o 
induce a hoiit of s h k i n g  Iretween the pair. S1i:iking is aslia.t 
(thongh not invariable) irfter a flirtation : i n d  subsequent (lriring 
away of “ Y.” 

When R boiit of shaking does take place after flirt:i.tion, i t  
always seems to  luegiri iii tlie fiirzonrd ~ 1 0 s ~ t i 0 7 c .  ’rliis position 
in its fu l l  tlcvelopnwrits I h v e  iiever seen except ;rftrr ;in otld 
bird lrns heen t1rivc.n ktwily, so tlint we 1i:ive Iiwe a.ri irrteimting 
es:irnple of it tlefinite form of courtshi~)-actioii used exc1iisiveIy 
under t)he iirfiiirnce of jenlonsy. 

Let  us close with one or two interesting cases---:icto;l.l hap- 
penings. 

1. The cock of x pair, saw a.n odd bird (? sex) near by, a n d  
drove it off, by flying at it, splotteririg a.Ioiig the wttcr. :He 
then came back towards liis niate, and fiom iiisattit.ude I thought, 

I do iiot :ieo how tlr 

If Y wislies to  drive “ Y ”  off, it, i~sually dives. 

Here i s  oiie : - 



C!(IIJRTSRlP OF THE GREAT C‘RESTED GREBE. 54 1 

he was going to sh&e witli Iier. H o w w e r ,  he then saw :mother 
odd hirtl (1  sex) riot fa.r off, NIIO, liis peeker pi.esritn:tbly being up, 
went offanil drove i t  away too. After  this he came back, :).rid 
a short but vigorous bout of shaking ensrtetl. I (lo not suppose 
he would have driven tlie second bird off if he  liad iiot been roused 
by the first. 

2. Then a second : --An orld cock w i ~ s  seen “ in a very t1irea.t- 
ening attitude,’’ some twenty yards away ft.om a. pr,ir. ‘I.!l~ey got 
close together, the  cock goirig into a fairly good threateniiig 
attitude : they then SWitni, t h e  cock lentling, towa.rds the intrucler, 
but sucldenly turned tail ; Iiowe\ier, they soon faced round ;tg~,in, 
and wa,it,etl a bit. Then 
the pair SW:LIII a. litt,le away (this is very odd) antl then all three 
dived ; as :I. result, “ .Y ” was iliiveri a short ciistarice away, and 
the  pa.ir rniitle as if t o  shilke, but dill not. “ Y ”  :~pprt):tched 
again, a.nd the  same scene was re-enacted almost identically (most 
luclicrous to  watch, it wiis !); f i i d l y  cmie  several long dives on 
the part of a.ll thi-ec: krirtls, n.ricl “ ’r’ ” w:is driven right off. Strange 
t o  SRY, no shaking followed. 

Here, in face of a n  obviously hostile third bird, t h e  p i r  
united at once i n  coniino~i action (cj: Selous, in  the case of itilig- 
Dotterel). 

3. Once I saw t h e  odil bircl approach “ like a dolphin ”-pro- 
gressing for the most par t  suhaqueously, but  now m t l  then lifting 
first hew1 :ind then b x k  0116 of t h e  water, only t o  clisappear 
again. 
4. I n  one case where there h t l  been a flirtatious shake (“ Y ”  

= ), the  rightful hen CR.IIIB U ~ J ,  a.nd iiiste:td of at once driving 
“ Y ”  away, started shiikiiig, so that for a short time there was :L 
parti CZ trois. She then tlrove “ Y ” o f ,  xiid theii retiirned arid 
had a, long shake with X. 

5.  Once where “ Y ” (a hen) h:i,d calletl, X swam almost, up t o  
her, but at the last rnoinerit wa.s seized with :G “fit of repentance,” 
returned to  his nmte, antl sliook witlt her. t’ei .hap i t  wa,s not 
repentamre at all ; perhaps on seeing Irr~ ni:tt,r go off towards 
“ Y,“ the  hen gave some sign tha t  she was r eady  to  sh:i.ke, or 
rather that  she was rousetl enough to shake. This wonltl t,ct ;%I1 
the  cock wmtetl, and, seeing this, he came hack. This  is oiily n. 
possible explanat,ion, but i t  at lexst lias i ts  p d l e l s  i n  oiir own 
afh i  rs. 

6. A va.ri:ttion on the n h v e  wa% given by the  s:me cock a. lit,t,le 
earlier ; this t ime he had a ~ t ~ ~ i i t l l y  shii.ker~ a. bit with “ Y ”, I r r i t  on 
seeing his m i t e  approa,ching, lie sutltlrnly turned on (‘ Y ” m d  
drove her off. The rightful hen (lid r io t  trorrhle herself fnrthel- ; 
but there was, cnrioiisly enongh, iio shakiiig .on the  partj of the  
pair. 

Rot-,h 
went iritn t h e  t,lircatming a t t i t d o  a.nd retnn.iried perfertly 
motionless, Iookiiig very fierce i l c  e x l i  otlier :tt it tlist’:iriw ot’ only 

’‘ Y ” was now only :*bout ten yards off‘. 

W h a t  this may mean .I do not know. 

This I h a w  only seen once. 

7. An odd birtl appromhetl ; P (? s e x )  swtr.m towards it. 

38* 
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five or six feet, calling (“11a.rking”) t h e  while. At length Y 
mine 111) wit,h a‘ 1 o i i f 1  triimpet call, there  was a great flyitig nf all  
three, ‘‘ Y ”  was clriven off, and t21ie pair h i 1  :L sho1.t bout of 
sha.king. 

This is something like 2-liostilitg evinced from t h e  start by 
“ Y,” the pLir nctirig togctlrcr :ign.inst the  ititrutler. 

H. I only once sii.w two pj.irs come into’  conflict ; and iin- 
fortnnately corif(1 not ili:ike out m i d i .  ‘rhere w a . ~  nincli (living, 
a.ntl, finally, two birds went off together; tlie other two hat1 a 
shoit bout of sha.king. 

Fiiinlly come the two cases where nppnrently two “ otld birds ” 
meet,. 

9. 111 one I saw a. short Iioat of slinking. ‘I’lien the  cock went 
off i n  tlie seitrch (1)iintlrmry) att.itiitle ; tlie lien, thongh quite 
close, took no notice, i ~ n t l  tlie cock fiiially went right off. I am 
nlmost SIII’C it was this s:inie lien who Inter shook with another 
rovk . 

10. In tJie other (p. 546), a cock c:me flying over, settletl nem 
a hm, ;inti tliey Iia,cl i i  y l i o i t  borit of sliakiiig.‘ Tlicn the  cock (lived ; 
the lien stJill kept, Iier niff up espeet,nnt,ly, hiit iAe cock cxne  u p  n 
long wily off, switnining aw3.y from her, a r i d  she put  i t  down ; 
tllltl so I l I C  SC(’llt> c~l l t l t?f l .  

1 n hot,h these w s e s  it, i s  pwtty c1ea.r ttliat the 1)iriIs mere not :t 
p i r ,  hnt that, findiiig t1iriiisc:lves together, they trietl R bout of 
sliakitig. This, Iiowevcr, WRS soineliow not s.itisf:wtory-it wn.s 
]rot, wlint they were n.cciistoinrt1 to  ; :i.nd they partatl. Both 
t,iiries one Iiirtl ( A S  i t  h:i.ppenetl, the  iiiw.le) wn.s obvioiisly sparcliing 
for his 1n:ite. and it, m:iy be t1i:it tliis “prepossession” led t o  tlie 
flii’t:ition being quickly broken off. 

TABLE A .  

l)is1wsition of X to (‘ Y.” 

~ .... 

(0) X Airt;Ltiotinly dixposcci to  ‘‘ Y ” . . . . . . . . . . .  
~ 

! (b)  X imlifcrciit to  “ Y ” . . . . . . . . . . . . . . . . . . . . . . .  

(c) X hostile to “ T ” . , . . . . . . . . . . . . . . . . . . . . . . .  



' A.- X and Y (the pair) swimming together in a 
definite direction. 

Y "  ( / h e  or7d b i d )  f h w n f e t t i , i g  : ( n )  

1 R. -X and Y fishing, resting, etc. - not swimming. ' 

( ( 1 )  " Y  '' t l t v e n t e ~ i i t g  : 

(i.) ' .Y" takes the initiative . . . . . . . . . . . . . . .  1 (2) 
(ii.j '. Y " does not take tho initiative 

I (iii.) Doubtfnl . . . . . . . . .  , . 

1 . . . . . . .  

... 0 (1) 

... ~ .._ 

. . .  ! O ( l )  
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1. April 10. 4.8 4.40 p i n .  

A pair, d : ~ n d  $? e d y  disi,irigiiislin~)le. 
W h e n  I first s:i.w tliein they were iiitliilging in a typicnl shake 

of motiernte length, ended by one turning awn,y frolri the  other. 
After this for about 17 minutes they niored slowly in  one direc- 
tion, t h e  hen :ilw:~ys leading the  way. When not swirnmirig she 

me fa.irly vigorous preening. Pometirnes she was 30 or 40 
idred of hei, mate, but when she got as far away its this, 

she always s w a m  back an11 joirietl the cock. (Pleasure merely 
in  encli other’s preseiice, n i i d  dislike of being seprn ted ,  is 
miu.ket1 in III~LIIJ- ~no~iogi~nious  birtls.) l i e  spent most of t h e  
t ime with his I i a u l  nntler liis wiug, h i t  now and then woke 
up. looketl : h u t  I i i i i i ,  itiitl gn.ve soine mpitl stmkes towards 
tlie hen ; occ::isioiin.lly he did a l i d e  pretwing. Xot only was t h e  
hen more active arid .awake tlr:tn the  cock ; die was also more 
eniotion~lly iricliiietl. She kejk on cmriing close up t,o him irntl 
sliitking her. l i e d  slightly. trying oi~viouslg to stiniirl:i.t,e liini tlo 
rrspond. The first time she tiid this (4.13) t h e  cock just  ra.isetl 
his 1iea.d from u~it ler  liis wing, gave i t  couple of scarcely-visible 
shH.kes, withont extentliiig liis neck, a.nd relapsed into soninolerice ; 
while to her later advn.iices he  responded not  t i t  nll. She was 
very restless ; would swim 1111, give two or three sha.kes, swim a 
few yartls oft; tiirn, come hack, swim off again, arid so on, rnaybe 
three or four times in  qiiick succession, then she would iiiake up 
her  mind and swini steadily off, only to come back again aftev $1 

few minutes’ interval. By 4.26, af ter  
17 minutes of this,  slre begam to  think of feeding, for she direti 
twice. Her previous ernotiona.1 state had, however, not  quite 
died down, for she tlieri came back riglit up  to the  cock, t,hongh 
this time witliout m y  nctuel sliiiking. At  4.32 she weiit right 
off, and began fishing a good eighty yni.ds away. A t  4.35 she 
ea,ught, a big fish, sw:illowetl it, niid went on diving. The cock 
mennwliile rested and preened Iiimself, mid at 4.40 1 lost sight 
of both. 

!L‘his well ilhistrates tlie way in which the physiologicel and 
eniot.iona1 stsates of indivit1u:tl birds v:wy from hour to hour. 
‘J‘1ia.t the  m:tle WRS cnpahle of nornin1 excitement is shown by his 
she.king in tlie rrsua.1 wa,y a t  4.8. !l’his exhai~st~etl his emotional 
fires for t h e  t ime being, but left, t h e  hen still with a goo(\ (leal of 
pent-up excit,enient. It, weins (HS one would expect,) t o  be ‘‘ no 
fun ” t o  she.ke all by oriesrlf, n.iitl so her potential energy had to 
be releiised through other ~I i~ i i i i e Is ,  giviiig as a result the quarter  
of an hour’s restlessriess. 

At, 4.44 a I,ii*tl wliich is recorded as “ d , probably t h e  same as 
t h a t  lost sight of a.t 4.40,” went into t h e  regulai, Cat-position, 
arid i t s  mate  a.ppeared in  the  usual way, rising erect closely from 
below t h e  surface. (Discovery Ceremony.) I f  they were the 
same pair, it, is obvious t h a t  the  half-hour’s rest had restored t o  
the cock 11.11 his rmot~iorin.1 energy, arid  the  variation in emotional 
states is st,ill more cleai.ly broiight, out,. 

This she did four times. 
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2. April 11. 1.50-2.:10 p i n .  

1.50. 
1.51-2.0. 
2.1. 

A pair : d ariil 9 r:i,tlitJr lr:i,rtl to  (listiiigiiish. 

'l'liey sw:~iii iilmiit vapnl.v, occ:isionnlly diving. 
I was wntchiiig one (SCX 1 )  wl!eri sudtlonly the otlier came 

into tlie fidtl o f  view, cn.riyiiig i n  its be:tlr a hig hunch 
(bigger a. good ilt>al than  its own hea(1) of (l:i,rk, libbony 
weed, whicli niust l1;1,~7c jnst lieeii fet,c-lir:d from t h e  bott~oni. 
The bird was swimrniiig f:i.st nritl ixtlier low, in t h e  ordinary 
position :idopted wlieii ii.pproxclring its niate wit,li weeds. It 
Ciirne riglit 111) to  i ts  iii:ite, aiicl tlie p i i r  sliook (without 
habit-preening) for 10 secontls or so. Tlien (1 am pr:i.ctic:illy, 
bnt not :ibsolritcaly, sure) the  weedless biul tooli some of t h e  
weed, a.ntl slidciiig I)(~pin :ipiiri. This Inst,ctl :I, still sliorter 
time-" then " (1 qiiote froin lily notes) ' L  h t , h  birds tiiriietl 
head to  wiud - -  :iir(1 lo, their ri~ffs wei'e down, a,nd there was 
no weed in their nioiitlrs! " 

I just SRW tlie enti of :L ~li;~, l ie .  

They t,lien ~ ~ 7 a 1 1 1  off togetlier. 
2.3-2.10. 
2.1 1. Out ag:iiii. 

Il,ost, to siglbt hdi ind rertls. 
!l'liey tuimrd to  face ea.ch otlier, a.nd then 

shook five or six tiiiies. To st,:irt, wit,li, st,r.;~iige t o  say, their 
riec-ks wri'e riglit down i i i  tlie normal swimining posit,ion. 
As they shook, tJie?- gix<liinlly i ~ i i w i l  tlirni till they were 
half pear-shnpcd. They t,lien st:iyetl motionless for about 
20 seeontls, tjhen slrook twice, ant1 sw:iiii slowly :tprrt. 

2.12-2.27. For  fiftjeeii iiiinnttbs, n s  imir :IS may be, t'liey did 
a1)solrit~ely nothing- iiierelj- drifting ni id  s ~ i i i i m i n g  ainilessly 
about. 

Oiie preened itself ; and then they faced each other, shook 
7 or 8 tiriirs, turned up wind, and s\v:i.iii off into tlie reeds. 

2.27. 

3. April 11. 5 p.m. 
There 

were 7 or 8 shnkes, with :in occasional habit-preen, and then  they 
swam apart, but  with tlreir necks still straight np and crests 
erectetl. Oiie stayed nearly stationary ; when the  ot,lier had got 
some fifteen ytrds :i.m:iy, the  st,:i.tion:ii,y m e  (lived. It came np 
close to  the  ot8her, and slinking 1iega.n a.ga.in, milch RS before. 
After seven s1i:tkes they stopped arid went off together, only 
gra.dually letting necks and crests subside t o  tlieir ordinary 
positions. It niust have then been feeding-time, for they tocjk 
three long dives :mms t o  " Fish Corner. " iind began fishing. 

This scene is unusual, for diving a s  a piirt of courtship-ritual 
is usually associated either with t h e  ca.t-position or  with the 
weed-fetching. The slow subsidence of iieck and crest af ter  
shaking is also not, common. 

4. April 12. 8.20 a.m. A pa.ir. 
After drifting about for 5 minutes or so, they began shaking. 

They shook 10 or  12 times, with habit-preening; they then put 

1 ceu,rrht a pair in  the  middle of n bout of shaking. 





8. April 17. 1.30 p.111. A pair. 
I saw it pair shliiiig ; t h y  went on for it very loiig time (no 

notes :is to  lia.bit-I)reetiiiig), a r i d  fiiially one (sex 2 )  tlivetl. A s  it, 
(lit1 so, 1 S:LW tlia other cmiivert its crest in to  a i i  " E1imtr)etIi;iii 
ruff"; i~fter :I. few scvxitls it too divetl. Hoth caiiicr uti with \veetl 
in tlieir uioutlis, fairly close t o  t w t l r  other, :md the usu:i.l J ' t q u i i i -  

tl;uice WRS goiic tliroi~gh, follo\vetl by a short bout of sli&iig. 
They tlien piit tlwir ci't (IO\VII, lltltl sw:l,lkl off togetl1er. To 
pi'ogress faster, they took tlrrre lorig tliL-es, t?:i.cl~ tiiiie going uiitler 
:hriost sitiiiiltaneoiisly. After tlie third (live tlicy ciiiiie u p  close 
to i~ single I ) i d  (sex ?), wliicli at once weiit iiito tlie l h id rea ry -  
att,itude. Tlieri all three dive(\ iii cluiclc siiccessioii, mitl after 
soixie tiiiic two, whicli I prwuiiie to  Iiave beexi the original pair, 
t-niiie iip close togetlier, mit l  at oiice hng;iri t o  sli:~ke, starting iii 
tlir e d t e i l  f o i w ; i i , t l  1)ositioii. :\ftcr t1i:it I lost siglit) (if t l i r w i .  
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9. April 17. 2.25-3.5 ~ J . I X I .  

2.25. 

2.28. 

2.35. 

A [)air were swilnnling about fairly close to  each other, 
resting ;ind p e e n i n g  1)s’ tr~rns. 

The hen three tinics went into the  Duridreary-attitude 
wit,li short intervals between. 

After rcstiiig for  sonie niinittes, she ba.rked five times in  
succession, and i,eln.psetl into the  resting position, never, 
however, shutting her eyes. 

One bird sw:im off oi r t  of sight ; t h e  other ba,rketl several 
times. After a little bit tlie first one cn.me back into view, 
arid they h t l i  b ~ p n  preeiiiiig themselves. 

Suddenly :I. third I)irtl (sex ?)  came swiniiriing towards them, 
m d  when about tliirty yartls off went iiito the  Dundreary- 
attitude, a t  the  same tiiiie giving five long, loud, rolling 
harks. A t  once both hiids of the  pair put  themselves into 
t h e  same att,itiitle,artd facet1 round on the  t1iii.d Grebe, uttering 
at the sa.me time a series of short, low, a n d  tliiicltly-repe:tte(~ 
barks. Tlie intmtler changed its course a few points a.nd 
went off tow:Lids tile reeds ; cIii.ectJy i t  w:ts out of the way, 
tlie pair “ got up  arid sliuok.’’ The  shaking, however, only 
lasted for a short time, a.ntl they then rel;ap\ed into their 
previous state of preening anti swi~riming about. 

After they had swum out of sight and h w k  a.gain, I SBW 

one of them (sex 1) go t o  one side in Dundrear~-a,tt,itude, 
calling repeatetlly, and on looking furt1her a.fe1d tliscovered 
the  reason for tihis in  the  shape of an intruding single 
bird (sex 2) (pi-obnbly not the  previous intrutler) who 
was apprmrching in t h e  same position and utteiiiig t h e  sa,ine 
cry, aboiit th i r ty  yartls away. This single bird tben dived 
and came up not six feet awa,p from the other. They were 
now in an nttititde I had never seen before-best de- 
scribed as the  most hostile possihle forni of t h e  “I>undrem~y,” 
differing from t h e  typical form chiefly in  t h a t  t h e  hea.tls 
were not quite so low down. For some time they stayed 
thus  facing ea.ch other, still, o r  moving a little forwnrtls a s  if 
to attack, a.nd tlieii at once thinking betker of i t ,  and a.11 the  
time giving the  low, quick hnrk. Finally t,lie second bird 
of the  pair’ came up, giving a loud grinding trumpet-ca.lI, and 
then all of a. sutltlen there was a great flying of 2.11 the three at 
each other, and at the  end of it one hird went off, a.nd two 
(untloribtedly t h e  originwl p i r )  were left together ; they at 
once a,pproaciied and shook ; the  sha,king, however, only 
went on for a short time, and  then, after a. few minutes’ 
preening, I lost them. 

Here,  twice over, it is obvious tha.t the  presence of a, th i rd  bird 
has screwed excitement t o  tlie shxking-point ; t h e  remmkable 
thing in both c a e s  is, t h a t  the  bouts of shaking t h u s  induced 
should last so short R time, whereas 011 another occasion (April 16, 
1.30 p.m.) a similarly-induced bout ended very differently. 

2.44. 

2.50. 

2.55. 
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10. April 17. p i n .  
A single bird (I think a hen) \va.s swimming al)oiit, gR.ve t h e  

double-trnmpet twice or thric:e, a.nd then looked ahout. Another 
bird, soiiie forty yards off, noticed t h e  call :md turned, and t,liey 
swam quite slowly tow:i.rds ea.ch other. When they had reached 
each other, they begxn sliaking, very excitedly a t  first,. Af te r  
six or seven shtikes, the  lien sudtlerlly turnrtl stjraiglit away frolri 
the cock, and flew or spluttered some eight y:~rCIx awa,y. She 
then put herself into a fine cat-at,t,itotle, mil began tumirig from 
side to side-all t,his without uttering any call. The cork watched 
her thus for several S P C ~ I J I I S ,  and tlien dived and swam just  below 
the surface, making a ripple, ant1 as this approacbed her, t h e  hen 
drew her head down ever lower on her bwis t .  When four or five 
feet off, the  cock piit, his head and neck out --apparent31y t o  see 
where he wa.s, for he (1isa.ppearetl again a.t once. When he  
finally appeaiwl it W:IS tlhree feet beyond the  hen, and he  wns 
facing a\r-;iy f i ~ ~ t i i  her as he ‘‘ grew out of the  wa te r”  into tho 
cnst,onia.ry ghost,ly Penguin ; he turned t,o face the  hen a.s he  
suhxitletl. and finally shook with her. This h i t  was only a. short 
one, however, arid af te r  itl they swam some rlistamce aplrt .  After 
a miniite or so t h e  hen gave two donblr-trurnpcts, bu t  then 
relapsed into tlre state, from which t,Eie cock had neyer emerged, 
of doing nothing in  particular, and in  this state some minutes 
later 1 left them. 

This tliffers from t h e  typica.1 T_)iscovery ceremony i n  tlwo points: 
(1) the  birds (lo not usually swim together thus, hut  one dives at 
once, (2) the  cock does not generally wnit and watch the  hen’s 
display (“ cat-attitude ”) before making his “ ghost,-dive.” 

11. April 18. 10.40 a.m. t o  12.17 p.m. A pair. 
10.40. 

10.45. 
10.48. 
10.52. 

I saw a p i r  close t,ogether, the  cock and hen easily 

They preened close together for some time. 
!L‘hey swa.m off together :md got close inshore. 
Both dived once or twice, 1 think for fish. 

rli,stingnishable. 

After  preening themselves for a. bitj (10.56-10.59) they hegan 
diving again near t h e  ba.nk, and t h e  cock caught a small fish. 

They came up  close togetlier and began shaking; bu t  they 
only gave three or four shakes, and their ruff’s were sca,rcely 
h i l l  f expanded. 

Again :after a dive they came up close together, m d  aga.in 
had :t hont of shaking. This time they sliook 10 or 12 
times, and their ruffs were well up ; there  was no habit- 
preening. 

Af te r  some n~inntes’ swimming about fur ther  out from 
the  bank, occnsiori:iIly picking up things from the  snrface of 
t h e  wciter, they swan] together with outstretched necks 
( the f o r w r d  swimming - attitude), t h e  hen swimming 
much the  faster. As they approached, and  while their  
necks were still stretched forward, they began to shake, but  

11.0. 

11.2. 

11.8. 
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tliey never. put ttirir ruffs 11ropc~r1y up, ant1 after five or six 
shitkw, Lliiriiig wliic:11 tlie necks were gr:tdu;dly raised, t)ut 
r i o t  to t l~eir  fiill Iieiglit, t81ie sliakiiig clcgeiielntecl into habit- 
preening, :mil tliis into red 1)ieeiiirig. 

11.10. They swn.iir oft’sr i t l  I)egati (IiviiiKqxiti nmr the hank. After 
the second (live they cam(? up only a,i)wit three y ; ~ r d s  itpwt, 
:md k)ot,li shook their 1iHitils tjlircx or foiir tiiiies ; tlicj sllakirig 
w;\s not very Tigorow, :mil 1iad not ~ i i i i c l i  referelice to the 
other birtl ”-- i. R .  they tlitl not ronie :irid face ci~clr otlier in 
the cnstomirry way. They tlieri switiit out from the h i k .  
A s  they p;issd a solit.:rry lien soiiie way off; the lien of the 
p:cii., wlio was betwtwi Iier cock ii,ii(l t,hn siiigle bird, weiit 
into t,lie I)iuitli.c.;~Iv-:ittit,ii(le. From 11.12--1 1.22 tliey xwitm 
d J o u t , ,  picket1 thiiigs off the siirfnce, fislieil, mitl took long 
li progressive ” (lives, encliiig rip i iwr  the opposite bsrik of 

After a dive they cniiie up fairly close 
each otlier witli outstret,clictl iie 
etl its t,licy 1ic:rirrrl cacli other, 
Is xt tlie.siiriie time. 

11.23 -11.28. 

11 protligious bout 
of s1i:tking ensued, ;inti wtts followetl hy diviiig for weed, 
swimmirig t,ogetlier, heaiitiful periguiri-;rrtioris, itud f i l d  
I)out of slidiiiig. The whole thing h o s  been n1rc:tdy tle- 
scrilrwtl in tlc?t,;iil iii section 4 c, p. 499. Here suffice it t o  x;l.y 
t1iw.t the lien begmi 1i:rhit-preening before the cock, niid once 
beguii, i)i~c:tise(l i t  more tiinn lie. Mlie too dived first, mime 
up first, a r i c l  liad mot’e wectl in licr 1i1onth. 

They s ~ a m  back to\vnrtls where 1 firsl sa.w tlieiii, 
often picltiiig tliiiigs ofl’ the sui,face. A solitmy cock wiis 
close to tlie line of rot1 
I) I I  t it1 rw 1.y-a t t i  t, ncle :is he  

!L’lie cock cdiiie up first, : i i d  gave a coi111Ic 
of slr:i,kes “ to Iiirnsrlf ” (c f :  11.10). Tlieir the lien emir 1111, 

and tlrcy s21oolr togetlirr foil]. or five tiincs, but wit,lioiit 
raising tlieir crests ;it al l ,  or tlieii. iiecks to tlieir full extent; 
tliey then went on fisliiiq near tlit: biirik. 

11.49. Tliey stoiiped fishiiig ; the lien \ w p n  lweeiiing. T lw  
cock s ~ : t i n  towtrtls her. frorri some thirty yards off. Stre 
c:\iiie a. little wiry to meet hi, itrid tliey shook seven t,inies 
witli their iwffs half-lip. Tlie Lorit eiidetl in Iiat)it,- 
preen i I) g. 

After. smiiiiiniiig about, a i i c l  preening they l iatl  anotlier 
sliakc. ‘I’liis agztin w:is a vei’y long one, like t h t  a t  11.23 
(I tli i l  not coiint the number of shakes, as I was riiore int,eiit 
t,ryiiig to make olit various details of Rttitutle) ; iritleeil it 
W:LM alrriost a. precise replica of t,liis previous long one, ant1 
hntl tlie same sequel-a fiiie “ Pengriiii-dra.nce.”. The only 
differelices 1 coalrl see were t21i:Lt tlieir rufLs were not quite so 
(‘ sun-like ” before diviiig, tlint Loth brought up pleiit,y of 
weed, that I m i  almost stire a good dm1 of the weed was 

11 .89-11.:19. 

11.40. ‘Cliey (lived. 

11.56. 
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eaten, arid tha t  the  final bout of shnkiug was less than  half 
as long. 

The 1)irtls now swim about, preen tliernselves, dive, 
and pick tliirigs oft' tlie sni.face. "lie cock is now more 
active iii seaicliing for food than the hen, while previoiisly 
tlie reverse h a d  beeii true. A t  12.8 they passed aiiother 
bird (sex 2 ) .  My lien went close np t o  i t ,  tlieii swain iat,hei* 
rapidly iI\V:ly, then close up again. However, nothing 
happens, n.rirl neither bird goes into the  3)iindrear~-a.ttit,rItle. 

They ~ J S S  i i e ~ r  ii siiigle bird, \i~Iiicli I think is it hen--the 
cock, who wiis lr:i,(ling, took no notice of i t  ; hit the lien 
went into tlie str:riglit-iieckrtl (or angry) 1 )nritlrexry-attitrltle 
and, witliont giviiig any c:i11, SWIIIII  a t  the  third bird. 'l%c 
solitai-y oiie turne(1, swiiiii awry, ant1 fimlly fiew wine 
fifteen y:tr(ls ow, npoii wliicli iiiy lien t,iirried, assurricd 
a normal a t t i t ide ,  niitl swain back towards lirr iii:r.te. KO 
shaking or other expression of emotion, however, took place. 

12.0-12.15. 

12.15. 

12.17. 
12.18. 

They lregnn fislririg close inshore. 
I took niy ryes off tlieiii, and when I looked back coul(1 nu 

longor be sure of tlieiii :tinorig the  several birds dong tlie 
shore. 

My notes on this pair I Iiave given in full hecanse I liad tlieiii 
under coii tin ti 01 i s  obsei v:it.ioi i for :I ,  consi clera l ~ l e  tiiri e (over ;I I I 

hour a.iid :I. Iialf). Tllrii. heli:i.riour is of interest in  various ways. 
Tn the first place, we S P ~  how, in  tliis pair at least, o~itbiii~st~s of 
violent erriotioii;il actions alt,ern;tte with c d n i  pciiotls dnring 
wliieli tlie hirtls rest or feetl, occnaiori:r.lly intliilgiiig in R short 
and rather 1:1ngiitl Iiorit of slinking. \Vlicm passing near ii third 
hirtl, oiie of t,lirb p i r  irsu:rlly wtmt into t h e  tlireateiiing nttitJutle 
(I~iintlrenr.y). 1 1 1  el y cqse I conltl 1)e siii'e a.hont,, tlie bird t l i a t  
ditl this WAS of tlit. same sex i1.s t h e  tliiid 01' single birtl. . Tlie 
pi.ir had rriiti~ketl itliosyrlcr.:rsies of it,s own, I)otli :IS iqprtls what i t  
did do ant1 w1i;i.t it, t l i t l  iiot, (lo : ant1 besitlrs tJliis, lioth cock amtl 
hen h a d  t r i rks  of theii. own i n  prrforriiing the courtshi~)-actioris, 
wliicli I think were certainly pei~inarient axtl iiot tlue to cli:ingea.ble 
physiologica,l stittw. 

All this took place on t,lie reetlless reswvoir, wlrere there a re  no 
nests, ant1 corisequeiitly f a r  away froin tlie scene of :tctual pairing. 
Physiologically, tlicrefore, t h e  '' conrtship " ant1 the  act of pairing 
are entirely det'aclietl froin each other. 

12. April 18. 2.30 p.111. 
A pair shook a , l ) o ~ t  fort,y tinies, with habit-preening. A t  tlie end 

they turiiccl their  backs 011 one another, still shaking and habit- 
preening-to themselves, as it were,---hiit gra.dua.lly letting the i r  
crests sink. When a.bout twenty yards a.part they turned, swam 
slowly together, and shook M litt,le, but without raising their crests. 
'Chen for about a quurter of a.11 honr they stayed quietly facing 
ench nther, prceniiig themselves. After t,liis tliwe wii.s a, short 
l j o i i t )  of sliakiiig, t.licn a i x b h t .  t,lieii aiiotlier 1)ori t  o f  s o p r  tliirty 
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shakes. This, like the long first bout, was followed by their  turning 
their backs on each other and slinking " to  themselves "-a couple 
of shakes and ti or 7 " 1i:tbit-preens." This time, however, instead 
of turning, both dived suddenly arid sininltaneously ; they 
emerged about forty yards apart, swam rapidly in  the  forward 
swimiiiing-attitude towards each other, and shook iibout fifteen 
times. After a couple more short bouts, one of them (sex?) 
drove off a third bird which had been following at  a little 
distance, then came back nnd shook with its mate. Another 
short bout with ruff down, and then they rested for some time, 
waking up  once t o  give four languid sliakes. A solitary hen 
suddenly called some way off; my cock roused hiniself and 
advanced towards her. Mlie first retiretl, bu t  then came towards 
him, and they begart t o  shake. This did not last long, however, 
for  t h e  cock's rightful rmte dived a id  came up  between t h e  
two t h a t  were shrrlring. She drove t h e  stranger away, and then 
came back aiid had a bout of twenty sliakes or so with her mate. 
After a time of resting they had a longish bo\it--sorne twenty- 
five shakes-and as before turned back to  back. This tinie the  
procedure was again a.ltered. When 20 or 25 yards away, t h e  cock 
dived ; the  lien waited for him, with her ruff dowii. H e  a.ppearet1 
a f te r  nearly h:df a minute, with some weed in his hill, a little 
closer to  t h e  hen. H e  approachetl, but  dropped t h e  weed before 
getting t o  her, and they only indulged i n  a short bout of shaking. 
They then rested and  swam t o  and fro, till a solitary hen 
appeared near by, when my cock went up  t o  her. They st:i.rted 
t o  shake, b u t  suddenly t h e  cock chsnged his a t t i tude arid drove 
t h e  strtinger away. This change of front was probably due to, 
and certainly coilxident with, t h e  approach of its rightful n ide .  
Then both swain off in  one direction. The cock, who was leading 
by about 50 y d s ,  went close u p  t o  a solitmy hen who was 
calling, but  s.t t h e  last monient turned and swam back t o  his 
mate, with whom he liad a short hiit of shaking. After a long 
spell of swimming aliout arid fishing, they called to  each other, 
approached, and 4 ~ d  a long bout of shaking, with less habit- 
preening t1ia.n usual. Agzin they ended by doing t h e  " back-to- 
back '' trick, arid again they dived sirnultt~rieously. This time, 
however, when they came u p  (some twenty yards apart), though 
t h e  hen had nothing, t h e  cock had a very large bunch of weed 
i n  his nionth. They swam together and went t h o u g h  t,he 
reguIa,r penguin-a.ctions, he shaking t h e  weed from side t o  side. 
Unforturiately, here a.gain i t  conld not be seen what eventually 
happened t o  t h e  weed. Wlien they settled down on t o  t h e  
water they did not shake, but  separated and swani off together 
for fifty yards or so. Then he dived ; she followed suit after two 
or three seconds. They came up  about twenty-five yards npnrt, 
Ile once more with meed, she once more wit,hout it. They swa.m 
together, bu t  he  dropped t h e  weed when only a couple of feet off, 
a,nd all they did was t o  shake for a short time. They then weut 
off fishing, and were lost sight of. 
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This pair is also iiitereutiiig in various ways. The “ bnck-to- 
back” position was never seen in m y  other birds. Here, too, the 
pn,ir itself ant1 botl! the individual birtls of the pair h i d  well- 
marked iclioryricrasirs. Tlie very frequent bouts of shaking, the 
several “ fl irhtions” of the cock, :Lnd the fact that  the cock 
brought weeds r i p  three tiiries (the hen not ti,t all) are all wortlry 
of note. Tlie twice-repeatetl dropping of the  weed just before 
the cock r e a c h 1  the lien is very curious ; perhaps the hen’s 
lirtvirig no weed 1i:ctl soinething to ( 3 0  with it. 

Oiice more, too, i t  is seen that a11 these eniot,ional nctioiis may 
take place far froin tlie nest, atid so without any direct relation 
to the act of pairing. 

13. April 18. 2.50-3.35 p.m. 
Two birds, one cert:tiiily a. cock, the  otlier doubtful, mere 

swimming about and lisliing, 10 to 30 yards apart. Each 
frequently went into the L)nntlre;uy attitutle and Sarkrd, 
apparently a t  the otlier, t h e  obvioiis cock less freyiiently. Once 
the doubtful birtl dived md ci~ine up a tlozen ya.rds or so from the 
other; both atlv:mced a coriple of ytiids, stopped, regarded each 
other for some rnonients (ratlier fiercely, it seeiiiecl to nie), and 
then retreated. I watched them for three-quarters of MI hour, 
and their geiieral behaviour was tlie s:i.me througlioiit, except 
that they “ L)oiitlrearietl ” leas frequently as time went 011. 

uid the relation between these two birds. I 
think it was a hostile one j possibly they were two cocks on the  
borders of thcii. respective territories i~nd jealous of their 
frontier rights. 

14. April 19. 6.30-6.40 p.m. Close to the  reeds. 
Here w i ~ s  a curious little “ cloniestic ilmina” : - 
A pair was swininiing iLbollt t,ogetlier, a r i d  a solitary hen with 

a very small rnf€’ w:ts riot far off. She was obviously very niuch 
wanting some eniotionnl rxciteirieiit, for she kept on swimming 
up towards the  cock, especially when the other arid (‘ rightful ” 
hen was some way off. The lorie bird would swim up to  within 
three or four yitrds, ea,gei.ly, yet, nervoiis1y, then turn and go off 
as if frighteiied. Tlie cock was  r:cther iiidiffereiit j once or twice 
lie begmi swinirning after her, hiit never got far. Orice lie was 
left mid-way between tho two liens, and k~eliaved exactly like the 
1cgentl;iry Ass between the two equit1ist:trit brindles of 11a.y. H e  
looked first one WAY, then the other, h c l r  : ~ n d  forth, hick s.nd 
forth. A t  length his ni:tte ciiiiie it bit riearer, and he at once 
turned ancl swain towtmls her. 

At length the cock’s mate (lived : the “ wrong ” hen at orice 
dived too, :md when slie came up found the other heti between 
herself : L n ( I  the cock. After a minute or so she iLpproachetl again, 
ant1 this time all three I h l s  dived seveid times, ancl finally the 
single bird \vas driven right away. 
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r 1  I.lironghont, curioiisly enongli, there was 110 soaiid, nor a.ny 
erection of crests; nor :i.iiy going into I )iii-rtlrair~-I)osition ; :~ l l  
t h i w  itirds stayetl :ilw:iys in  the iioi-ixi:ii swimming nttitnde. 
Whetlicr t h e  lnte hour hat1 n.iipthii-rg to do with this 1 citiiiiot say. 
'l'lie (living ant1 clriviiig away, however, showed tha t  there was 
soiiie very reid jenlorisy aroused. 

It is worth noting t1iii.t the  second tiiiie his innt,e dived to drive 
the strange lien away, tlie cock joined her, but, riot the first time. 

15. April 20. a.m. 
A t  the close of t h e  

1)oiit, :L t,liii,tl bir(l--;i lien-wiiie slowly up t o  tlie s h k e r s  froiii 
wlic~iw slie 1r:itl h e n  rrsting soiiie t>woiity y:trtls iiwny. As slie 
cii trie iie;irtir, tlin cock sceirirtl t o  look witli soliie Iiostility at the 
bird witl i  whoiri he h l  jus t  i t t v i i  shki i ig .  Tliis l)ird, :I,S the 
event c~oiicliisivrly provetl, xviis only i i  stixnger, :inti tlie lien t1ia.t 
I ia t l  beeii ;tppro;icliing w i s  liis right.fiil i1i:it.e. 'l'lie " iiglit, " lien 
tlieii s\vnni  ; i t  the " ~vrong '' oiLP :tiid tlrove Iwr :i,w:iy (110 flying or 
tiiviiig) ; Wlieir 

still tlirec. or fotir feet apartj t>ht\y st,arted slmking, i i i  tlie excite11 
fo lwwtl  sli:i,kiiig-ntt,itii(lr, wit>li ruffs well 111). Il'here were about 
t,mPiity slinltcs ; a s  tlie iloiit w m t  oil tlie Girtls l:i.l)setl into tlio 
ortlinwy slin kiiig-aGtit title. Tlle stmrige Iieri st:iyetl close by, hi t  
d t e r  t h e  slinking wis over, tlie cock's riglit,fiiI miite S W R . I I ~  at I i e r ,  
and there wis '' c:i)lifitsetl (living," evontunlly " involving " all three 
birds, ;tiit1 rntliiig in tjlie otltl bird being driven off. 

i i i i r i l us  givcii to t:iiiot,ion:tl exciteirieiit l ~ y  j 
uglit out  ; lxit it, is ciii-ioi,~ thi i t .  tlie cocl 

:dt,litxigh so closc~, (liil not iiitei,fere until his h u t  o 
tlic stmiigcr WIS o v e r  ;>.nil clone with. 

I noticed two birtls shaking vigoimtislp. 

tlieii d i e  tiuricil nucl svi:i.iii tJow:i.r(ls tJie cock. 

11. MIsc:Erdrd.4sxoi;s N ~ l r s .  
1. ifWLilE(J. 
'J'he birds may often be seen to  l i ck  smnll objects off the  surface 

of t h e  water, often going o n  for a. consider:tt)le time. These 
ohjects seein cert~iiirilp to  be enteii, but  w h t  they are I do iiot 
k i m v .  Tliis IiaLit does iiot a,ppe:tr t o  have been previously 
11otetl. 

OIE I h t l  wliicli I sn.w fishing by itwlf for over :i.n hoiir (a. 
\ w y  Iong t ime for ;I, (ir  to  do xriytliirig coiitiilnously) 11nd ;L 
ciirions 1id)it of pittirig its heat1 right clowii into the water, 
witli hill vei.tic:rl, till tlie eyes were just  coveretl. I t  once 
st:i,yetl like this for a goo({ qn:wt,c>r of x minute, but nsii:clly i t  
took its l1e:i.d out after :I. few secoiids, tlirn :ift,er R. few more 
seconds piit it, i i i  ngitin, : i d  so on, all  the  wliile swiriiuiiiig slowly 
for~nr(1s .  It wa.s appiireiitly looking for- prey. 1 s:i.w i t  dive 
while its Iie:icl was Itelow the surface, bu t  i t  once dived from the  
i~olmal position-i. e .  wit.hont any prelimiiie.i~y se:trchi~ip. In 
otlier Gr.hes I h r e  never noticed this Ii:thit,. 

\ \ ~ l i c w  fishiup, tlicy o f t m  go :iloiig the 1mnk n i i l l  look for sho:iln 
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of small fish, for when they (live for  fond close in  shore one often 
sees swa.rms of little silveiy fish spring into the air all ~ ~ i c n d .  

2. Relutions with birds qf o t l w  syecies. 
When a. Grebe is on t h e  nest, i t r r sen ts  t h e  too close proximit.y 

of other birds. One lien that  1 saw sitting was twice annoyet1 1)y 
Moorhens coming too close ; she mised herself from the  rest8iiig 
position, bent her  neck foiw:i,rtl, and definitely (though rat,hrr 
slightly-a.boiit to  the " 1Idf peax-shaped p s i t i o n  ") erectml lirr 
ruff (I am doubtful as to  her " enrs "). Once she w:is silent, bu t  
once she give R low rasping note. On this  t h e  Moorhens 
ret>reatetl. 

This same hen was also rowed from her  snoozing by t h e  call 
of a. Coot near by ; their  sleep on the  nest mus t  be very light. 

Once, on the  open water, I saw R hen Tufted Duck 1i:ippen t)o 
come close by a Grebe. The Grebe, strange to  say, seemed 
grea.tly alarmed, flapped off for some yards, a,nd dived, r e p i n i n g  
c d m  again when t h e  sm*f:ice was regn.iried a.t R sAfe distance. 

When neither bird is sitking, tho Grebes' nests n i i d  plat,forms are 
often ascended by other birds. Several times I ha.ve seen Moov- 
hens clinib on to nests with covered eggs, peck a.hiiti for fowl, 
and swim oK. On what, was piwt):i.bly a piiring-pl:ttform I nnc(? 
or twice saw s pair of Wild T)iick, a.nd several times a p i r  of 
Shovellers ; t h y  were enjnying a coniforta.hle nap ! 

On one occrision a Ma.llard was seen on a nest : R Grehe cmie  
dong with a monthful of meed for t h e  nest, and a.t its approach the  
intruder hastily got off; the  Cfrehe, however, pursued him for three 
or four yi.r(?s, hefore turning arnd laying t h e  weed on t h e  nest. 

3. TJhe Grebe esssnticdly rbiicrnal. 
In  the  spring of 1911 I Iin.d been on the  Welsh coast, whcre 

there wa.s a.n ahind:uice of shore-hi&. Of these, certainly the  
Redshank, Sheldrake, and Curlew ( : i d  very likely others) seemed 
t o  be as wakeful by night as by tla.y, and t h e  special a n d  unmis- 
t:tkable conrtship-notes of t h e  first two species were heard all 
night long, especially on xnoonlight nights. 

My brother and I each slept out a. night :it the  reservoirs to see 
whetlier the Grebes beha.ued in a simi1:rr way. During the  dark 
honrs, however, there was nothing to be seen or heard of the 
birds. In  the  early morning, at t h e  first fiLint showing of t,lle 
fslse dawn, s few Grebes h e g m  to  cnll, and va.rioris ot,lier birOs, 
too, showed signs of activity. Unfoitiinately, between this n11tl 

actual sunrise I fell asleep again. My hrotlier, howeve],, w;at,ctied 
the whole period withont notJing anything of interest. Pycl.:rft 
('11) finds the  same hold good in Sept,ernl)er. Selons ('01) fi:~.ys 
that, like ma.ny other t i & ,  the  Grebe is most active in the  first 
Iionr or two a.fter if; has becorne light. 

The Crested Grebe is thus  a purely tliurnal species : siicli b h l s  
as Owls and Nightjars a re  piirely nocturnal (or perhaps late- 
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crepuscular would he more a.ccui-ate, especially for the Nightjar, 
wlio is silent for at least the three or four midnight hours); 
wliile in some species, like the Rcdsliaiilr (or tlie cock Nightingale 
in spring), periods of activity and rest alterriate througllout the 
tweuty-four llonrs. 

4. Rest av~d reserve. 
I n  spite o f  its being a.ctive only during the d:syliglit Iiours, tlie 

Grebe spe~icls iiiaiiy of tliesct resting, in tlie attitutle so well 
described by Selous as resemhliiig a. pork-pie (see PI. I. tig. 2). 
This is but one further instance of the piinciple of reserve that 
ruiis through all life. 111 watJc1iing biids two fornis of this tire 

especia.lly brought ulitler iiotice-the reserve of tiiiie an({ tlie 
reserve of nervous energy tlint are present in norinally favouia- 
able conditions. 

I r i  the Grebe, tlie many hours of the day spent in sleeping, 
or  n.t least in what Sidis calls the hyprioitld state, represent 
the time-reserve. These extrn hours of sleep, of course, in- 
crease tlie energy-reserve. This libtter is, in most hirtls, got rid of 
in acbtioris wliicli seem entirely without biologicd significniice- 
tlrey merely excite p1easui.e by releming the energy in  bodily 
iiioveiiieiit or in souritl : tliirik of tlio pleasure-flights of gulls ill 
early spring, or of swallowbrootls in late summer (here WCCOIII- 

pmiied hy twitterings), or the antics of wq$:t,nils in fine auturriris 
on tlie lawns. I n  tlie spring, however, the surplus energy of 
niimy birds has been seized upon by Sexu:d Selection, a . 1 ~ 1  used 
up in fighting or in (lisplay (cJ. Widl:tce's general ic\e:i,s on tile 
rGIe of eneiFy in Sexual Selection, and l ioward ('13)). 1x1 
tlte Grebe, siniiI:t,rIy, i t  lias been diverted into fresh clianne~s 
through Mutiid Selection, aid thus pressed more directly illto 
tlie service of tlie species. 

5. Powers of lerwitbkg b?y expwieme.  
As nn interesting sitle-light oil the psychology of these birds, I 

mill record it11 iiicitleiit stwi by my hrntlier. 
A Grebe Ititil cii.iiglit:i w r y  large fish and was trying to  swallow 

it in the usu:tl way, first throwing its he:rd violently back :~ l ld  
then stopping it sntltlenly, thus jerking the fish (wliicli, of (:oIlrs@, 

is held so t1i:i.t its Iwd wits foremost) tiown the throat. This fish, 
liowever, was t,oo big. After a long period of fruitless jerking, 
tlre bird was forced to put the fish out into the witer. The fish, 
being still alive, swain off. This was too much for the Gi-elie, 
who a t  once di\7ed, c:i.ught, it :\.gain, arid again attempted to 
swallow it. Na.trirally it h i d  again to put it out and tlie wllole 
process wits 1,epe:rted. It :ittempted to swa.llow the fish four  times ; 
the fifth time it, let i t  swim off as best it  coultl. The whole thing 
is thus a reflex c h i n  : " See fish-catch fish-try to swaIlow--llo 
use-put 6sh orit :-See fish . . . ." and so on. It did, however, 
protit hy expeikiice, for each time it iriatle rather fewer efforts to 
swa.llow it,, mitl :i.t last stopped its iruitless tryiug dtogetIier. 



COURTSHIP OF TUE GREAT CRESTED QREBE. 557 

6. CYU2lS. 

I give st brief list of the chief calls employed by the Grebe. As 
we should expect iii a bird with such a coinplex etnotiond life, 
difl’erent cd ls  are uscd in tliffcreiit circiinist;tnces-w~ have in 
them another iriethorl of expressiiig emotions. 

(i.) T h e  gromiz.-Typicnlly, a deepisli, fttirly loud groaning 
sound, not guttural or rolling ; occ:rsionn.lly it was given on a 
somewhat higher note, and tlieii l ‘  rolled ” slightly. 

This is not :L common call : I only l i e d  it coniing from birds 
in the reetls. I do not know with wliat emotions or actions it is 
assoeiitt,etl. 

(ii.) Th,e hark.--This is given when one hird is searching for its 
mate (first stage of Discovery cereinony), or as an indication of 
Iiostility towarcls a bird of another pair ; :md, I think, 011 no other 
occnsions : i t  seeriis, also, only to be uttered wlieii the bird is in 
$lie 1)uiidrea.ry attitude. 

(a) A loud, rolling, rather shrill and “trumpeting” bark, 
several tiines repen.tec1. 

(a) A niucli less lond bark, not, so long, not shrill at all, nor 
rollirig ; repeated quite quickly, but only a few times. 

(iii.) l’he shnking call.-This is only given during a bont of 
shaking. I believe the two are a1wn.y~ asoci;Lteti (except 
per1i:rps a.t the end of very long bonts). It is especially marked 
when sha.king tnkcs plnce in the “ forward ” position. 

It consists in a rapid alternntioii of two sounds on two notes :- 
a consonantal sound-k’p or t’c-on the low note, and ail indefinite 
vowel sourid about R toile higher. 

(iv.) 1‘he “ Jlouhle l’rur)qzt.”--‘l‘his is . ~ t  very sti~:i,nge-soundiii~ 
call, generdly given froin the reeds, often wlien 1iea.r the nest. 
1 t is solnewhat of the snnie tiiiibre as the love-cdl of the Tufted 
Duck, bnt lower, louder, arid inore throaty-being, iiideed, 
extremely guttural. 

It is composed of two halves, with a slight pause between. 
The first h l f  is somethiiig like ah or m u ,  three or four times 
repea.ted, mil rises very sliglitly. The second linlf inay he repre- 
sented thus : - - ~ T ~ u u - u u - ~ ~  : i t  sinks rapidly, arid is as i t  were 
pressed out, being loudest in the midtlle. 

(v.) Yhe “JJ)e~~tjst-c~~ll .”-~ h v e  given it this name as it re- 
minded me irresistibly of that  rotating instrument of tortnre 
used by dentists for horing. 1.in:i.gine the biggest burr grindiiig 
very stiffly for a few seconds, then sudclenly running more freely 
aid whirring for a little. This will give a very good idea of the 
sound : and this double sound is repea.ted several times. I have 
only heard it from tjhe reeds : it often follows the “ groan.” 

(vi.) The Owl cuZl.-Tliis very 111 uch resembles the conimoir 
I‘ ker-wick ” of the Rrowii Owl, except that  the initial k and ?II :we 
not given by the Grebe. It may be repeated, and is often heard. 
Perlinps i t  is the simplest, least definitely emotional call-note 
(recognition-note). 

There are two chief variations :- 

39” 



7. 7’ert-ito~iss. 
For a gener:il review of the  subject, see H. Eliot Howard (’13). 
Like most (or all) rnonoji~iiroiis birds, each pair of Grebes 

a.ppetLrs to  st,:i.ko out for itself :L definite regioti or territory, 
from which intruders of the  same species are jen,loiisly tlrivc!n OK 

The  Grebe, Iiowever, differs fro111 birtls like tlie W:irblers, ant1 
froin t h e  Kirigfisher. Siich birds live almost exclusively i n  their 
ow11 territ,oi,y during t h e  whole of the  brec?tliiig-se:isori, feeding, 
sleepiiig, courting, arid nesting iri i t .  W i t h  tlie Grebe?, on tlie 
other haud, tlie territ,oi,y (to j i t dw from rriy own  experience :mtl 
froin certain of Selous’s observ:i.tions) is %t coiripxrtively sin:iJl 
piece of water iil the  vicinity of t h e  nest, : L I I ~  tl1erc:fure near tlie 
reeds. The operi water mitl the  sliore, wheii bare of reetls, is 
“Coiiinion Land,” so thit almost n.11 the  fishing is free to a l l .  
Arid thus, as :I niat t r r  of ohserwtiorr, ne:irly :ill t l i e  feeding ant1 
rieimly all the  cowtslrip of tlie \)irds takes p l i~ce  on this C ~ I I I T Y I O I I  

groiiiid. This fits iri very well w i t h  t h e  fact tl1a.t :dl tlrehostilitirs 
I ha.ve ever seen on open wa.ter were a.pp;irently dwnys due Lo 
sex-jealonsy. It is oiily i n  respect of nrst)ing, of pairing intl 
the  p;i,iririg-cerernoriies (:i.nd prol)ably of sleepirig) tha t  tlie hir(1s 
restrict theniselves to  their territories. 

So fa.r as t h e  rel:r.tion of food ;mtl territories go, one might 
dr:tw para.llels between birtls ant1 niari ; the  af€lr.irs of tlie Warhle1.s 
wonltl correspond to (present-tln.y) agricultural conditions, tJic 
Kingfisher gires us riparian owriersl~ip of fisheries, wliile the  f i ~ e  
deep-sea fisheries are repreheiitetl by t h e  coiiiiiion open-wa.ter 
of tlie Grebe. 

a :  

8. StoimnLirc.g Abilities. 
Two feats of skill call for notice. I n  tlie first place, I h i v e  

twice seen birds swirnxiririg forwirds, in i t  conip:~r:~tively straight 
line, arid :qipa,rently witli iriteutiou, while their  he& were tucked 
aw;iy under their wings. 

In tlie secorid p1;3ce, 1 Iri~.vc~ s e w  n Grebe, when frightened off 
her nest, dive aiid swim a good forty ya.rds under watei- before 
rising, althougli tlie w:rter w i i s  so shtllow tliitt  she rriatle R. ripple 
on tlie surface all tlie t,inie, aritl so overgrow11 with reeds tha t  the  
IJircl’s course 1i:d to  swerve coiitirindly rourid tlie obstacles. 

9. Stretchkg oj‘ Wimp. 
Eve1.y bird-watclier mnst be fa.rnili:x with t h e  liabit of Cor- 

nioriiits and Shags, of holding their wings out from tlie body, 
a.pparently for t h e  purpose of suiiiiiiig thorn. 1 have observed 
this  i n  t h e  Grebe, but curiously enoiigh only in  one bird, which 
acted thus  twice in ten  minutes. It hat1 been preening itself, 
and sudderily, raisiiig its anterior eiid slightly, i t  stretched its 
wings horizontally. They \veie nruch iwclietl, sucl showeil tlie 



(‘OUI1TSIIlI’ OE’ THII: OI1EAT CAESTICD QREUE. 559 

whit,e hars very tlistinotly. A f t h  15 or 20 secoiicls, during which 
I thiiik a. little fui+,lier preening w i s  doiie, t h e  wings were brought 
bitck to  the  norrnnl position. 

12. Posiwmm. 

Owing to  accGrlenta1 (’ii.(!iiiIJst:i.iices, i t  was iiiifortiin:i.tely only 
aftcti, tlic conil)letioii of tlie MS.  of this 1):ipt.r t1i:r.t 1 wa.s able t,o 
IcLR,~~ Mr. CV. P. I’ycfiift’s iriteiestiiig h o k  on t,lie Courtship of  
Ariiin:ils (Pycrnft, ’13) .  

Ah 1 iiiteritl ti) attack t h e  prol)lem of the rel:i.tions of Miitiii:i,l 

:i,iitl Sexiinl Selection in  a more genernl ;iiticle, i t  will be nn- 
necessary to discuss his general conclusioiis 1iei.e i n  detail. Let, 
iiie only stay tha t  l i d  1, before writiiig this piper, rend his geiici,ii.l 
tliscicssioii of fernale choice a n d  of tlie modific:r,tions required i n  
Darwin’s original H e x i d  Selection theory, much of my own 
tlieoreticd conclnsions would liave been differently expressed, 
;rltjliougli 1 ) e r h p s  not esserit,ially nlterrtl. 

Let i t  he p:Lrticiilar.ly notcitl, Iiouw-ei., t , h k  M 1’. Pycraft Iiirris~lf 
is erwefnl to point out that 1):irwiii’s rri:ain concliisioris sta.nd firiii. 
As 1 uirderstai~d it, t h e  chief ndifica.tioii necessary relates to 
feinnlo choice. 1)ispl:iy arid orrixirierit t l o  not act  oii t h e  xi.stlietic 
st‘iise of the  female, hit on her einotion:il sta.te ; they are- using 
tlle words in  no riaixm or iinp1eas:tnt sense-excitants, xphro- 
disiacs, sei,ving t o  raise the  fernale into tha.t state of exnltwtion 
:mil emotion when alone slie will be rea.tly to  pair. This is  
liivught out  most vividly in t h e  nuptial beliaviour of t h e  Newts 
(I’ycra.ft, ‘13, p. 170). No one, after rwding  this, can fail t o  
iiiiderstand not only tha t  tlie pure 1)arwinia.n theory needs 
niotlifyirig, bat also the  direction in which i t  must, be modified. 

Hut t h e  eleiiient of choice does, i n  anotlier. form, remain. I n  
:iiiiinals such a.s J3irds, where there is a. regular pe.irjng-up season, 
:i,nd where, too, tlie m e n t d  processes :ire already of consider;hle 
coiiiplexity, it i s  impossible t o  tlonht hiit t h a t  rnntirig may he, and 
in  some species is, guided by inipulse, unmalysable fancies, intli- 
ritlual predilection. ‘J’here, i n  a r d i r n e n t a r y  state, we find t h a t  
foriii of “ clioice ”--intuitire, iinveasoned, biit none t h e  less im- 
perious, a.nd none the less in i ts  results a true choice-which 
rt~iclies i ts  highest sta.ge of development, in  the intensely-felt 
:i.tfinities of inari and woinn.ri---in t1ia.t condition known as “ fnlliiig 
iri love,” where t h e  wliole of the  suhconscions nieiitw.1 activities 
heconic: graftetl OIJ t o  tlie irilieritetl sexnal pa.ssioiis, t h e  whole 
pist of tile nieiital orga.riisin is siirnrnetl iip i r i  tlie present, i n  
t,lie intensely real act  of choice which chooses one from among 
tlioussiids and sa.ys, whether in  wortls or no, “ t h a t  one being, 
aiid 110 other., is tire being t1i:i.t I desire for my mate.” 

‘ l ‘ l ~ i t  a. cli0ic.c of this type can exist in birds is shown hy t h e  
siihject of this nirrrioii,. The iricliviiliia.1 variations in t h e  conrt- 
s t i i p c t i o n s  provide tlie raw matei.i;il for prefererit,ial ma.ting, 
:iiid the f:tct that, t,lie hirtls of a pair often butli stio\v some 
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specid variation in t h e  form of action, i n  itself proves that 
such preferential mating may and does occiir. 

The first inodificatiori of Lhirwin's ideas le:& to :L second-to :t 
modification of tlie wiiy iii which Seximl Selection works. If 
display is nornidly an excitant, then there is no '' need " for tt 
preponderance of i d e s ,  nor for actnal riva.1r.y between several 
mdes. The fernde does 
not choose tlie " hest " out of a hunch of suitors j bnt  those iriales 
i n  which tlie nrri:tments nnrl clispl:i.y-li:ihits (lo riot reach it cei%siti 
sixiridaril, will not bo able to  rnise t h e  feniale's emotional state to 
the requisite pitch, a,n(I so will  tlie witlloiit offspring. (This state- 
ment  as it stmtls gnes too fiw; it will serve, however, for t h e  
time, t o  show tlie gciieriil itlm..) 

'rhis primitive corulitioii 11:~s been rnotlified i n  two ways (ant1 
on t h e  existolice of these two quite tlistitict lines of development 
I feel Mr. Pycixft lias not l i i . i t l  sulfiuierit, stress). In t h e  first 
~ I : L c c ,  i i i  polygs'",nioiis aiitl pi~ly:r.ntlronx ( i m d  perhaps 'i promis- 
ciioiis " 1) species there ni:iy be i i  rivalry between sever:r.l males 
in the  presence of tlie feiri:i.les, a s  iii t h e  1Liifi:tntl Prairie IIen. 

In  tlie second place, the  line of I ) I L Z L ~ ~ ~ , C L ~  sebctiou w a s  shrtetl.  
Wrhetlier in wigin iitiitiwl dis1'1;rys too :i.cted as excit;nlta, i t  is 
not  yet possiLle t o  say until more oi)serv:kitions a re  a t  h:ml. That  

own 011 the Herring-Gd1. A t  ~ r i y  wte, i n  speci:ilizetl fornis of 
this  form of conrtsliip, siieli :is thctt of our  Grobe, this excitatory 
function is completely in  nbeyaiice. 

Witli hlr. Pycmft's insistence, first, on the  principle of Ortho- 
genesis ant1 i t s  iniportance for the origin of srxn:rl (atid otJier) 
forms of ornarneiit:i.tion, aiicl secontlly, on tlie necessity for n. 
1)sychological pnint of view iri oiir interpeta.tion of tlie mttrtal~ip- 
pheiioniena of aiiii~ials, I mi in entire agreeirieiit. 

Selection is primwily a, rnn.tter of level. 

snc:l1 1n:Ly be the c , is possible from some ok)st.rv:it,ions of niy 

'1 3. I~OWAKD, H. Ei,ror.--Tlie British Warbler>. Parts 1-8. 
Loiitlaii, 1!)07-13. 

'12,. IIUXLKY, J .  8.-A First Accouiit of  tlie Coiirtsliip of t h e  
1tetl~ll;tllk (7'0tuut~s cu l i t l i i s  Linii.). 
P. is. S. 1912, pp. 647-655. 

q. ,, 9 7  The Gre:Lt Crestetl Grebe arid tlie idea 
of Sec*oii d:t ry Sex wtl  clli R ractet h. 
Science, 11. s. vol. xxxvi. pit .  601- 
602. 

'11. P Y C R A k T ,  W. P.--Hid)its of t h e  Great Crestml <:i,el)e. 
Field, vol. cxviii. Oct. 7, 1911, 
pp. 823-824. 

'13. ,, ,, The Conrtship of Animals. Hutchin- 
son & Co. Loidon, 1913. 
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’01. SELOUS, E.-An Obserwtioiiid 1)i:rry of the 1Ia.bits-rr~cist~ly 
domestic of the C7re:r.t Urestetl 
Grebe (Podicipes cristatics). Zoolo- 
gist, May 1901, pp. 161-183, Sept. 
1901, pp.389-350, Dee. 1901, pp.454- 
462, Apr. 1902, pp. 133-144. 

May 1902, pp. I%, 197. 

pp. 294-313. 

’02. >, (lteversed pniiing in Moorhens.) Zoologist, 

’13. > >  (Display of SwiLi1s.) Zoologist, Aug. 1913, 

SCIEXTIPIC NAMES OF BIRDS MENTIONED IN TIIE TEXT. 

T o  save constn.nt reference t o  hirtls by both English :mtl scien- 
tific mines, arid to help foreign readers, I Srppentl this list. 

Blue Tit. I ’U~US ctrurctleus L. 
Bustnrd. Otis tcclda L. 
Coot. Fuliccc utra L. 
I hbcliick. 
Egret. 
Fir 1 1 1 1  ai- Petrel. 
C:irillemot. U r h  tvoile (L.). 
Iieror i . A rdea. 
Heriing-Gull. Lams  n?ge~cfat?es Grnel. 

‘M all:~rd. 
Moorlien. Gullin?clu ch lorops  (L). 
Peacock. I’uvo cristatics L. 
I’ixirie Heii. Y’ppamch~i t s  unwiccmius. 

Retlshnk. Ybtantcs culitlvis (I,.). 
Shoveller. AWLS cl:ypealcc (L.). 
Snipe. ~ccl l iwcyo  cmbst is  (Frenz.). 
Sw:r.ri (Wl1ool)cr). C?jymcs rr~ecsicus lleclist. 
l‘iiftetl Dnck. Ydiqula cristutu (Lencli). 
Warl,lers. Sylviit1,r. 
Wild Ihck. AILUS b o s c l ~ ~ ~ s  L. 

Podiceps j/twiat ilis (Tun st..). 
A vdeu, Eyrettn, Herodiias, G‘urzettrc. 
P~dwaar~i,s y Zacial i s  (L.). 

K:i pi .  z<hi?Loc?L&N jrchat7cs. 
Anus boschm L., 8. 

Raxor’nill. A h  tordcc IJ. 

EXPLANAL’ION OF THE PLATES. 

[The figures were drawn from my notes arid rough skcklws by Miss Woi~diva.rd, 
t o  whom I ain much iiidelJtetl for the intcreat THIWII a s  a 
w l i ~ r l i ~ ,  they give ii far i~iore graphic mid :iccuratr idea of theI)irda’ geiieral :qq)earaiice 
aiid behariour than any other illustratioiis of which I k~low.1 

All figures refcr to Podiecps crisfatrcs. 

care she hirs shoair. 

1’LaTn 1. 

Fig. 1. IIe:ul :tiid neck, sliowiiig ruff :iiitl pars relnurd. 
2. Hesting attitude. 

3. Yriircli (1)iiiidrc;iry) attitudr. Note thc riirs 

Note the position of t.he Ite;itl, n~id the carve of breast. 
at111 ruinp. In moat tigurcs thew are erroiiim 

loiigitudiiiallp (soiiietiiiies: it w i y  touch tlir w 
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Fig. 4. H e ~ l  wid iieck iii S1i:ikiiiy-irttitude (exrsereetcd vertically, ruW peltr-sliaped). 
6. Sli:ikiiin-lttritiide f r m  beliiid. Kute the curioits slinpe uf the lower yurt uf 

tlia i i w k .  
6. A pxir in tlic I”orwirri1 (cwited) Shakiii~:.iit(.iliid~!. Note the Iiciid bent 

dwvii,  tlii! I I L ~  atraiiivil tiirwiird ; the dope of tlie Iiotly aid ewk of the 
tiiil iiru slso very cliiir~i~:tari~dic. 

7. The (:;it.;ittitiale (1)is~iIiiy). ‘fliu geiicrnl nttitiih is very well represciitocl. 
hl,~irc* wliitt. should h w  oii tliu brcast; iiiid the d w k  portioii of the 
\wig> hli(iuld be ~ri!y. To rclmrcut. tliriii Iiliuk Icsseiis tho a t h t  of the 
reid Ihck oii tlic crest, which iii iictunl life is the cciitrul niid iiiudt coil- 
+iioiis Iinrt of tlir piclure. 

8. The l’:i*sivc Pitiring-nttitiile. Nntc the struuge stifYu]i]n”raiiee, the Iiuiiipwl 
back, tud the totul closure of tlic crwt. 

I ’ L A ~ R  11. 
Fig. I). The “(iliost.ly l’viipiii!” (iittitudc OII eiiicryeiiec uf the diviiig I h d  iii tlie 

l ~ i q ~ l n y  (Irruiiioiiy). Nutc tlie licad bent &wii, uiid tlie !orward curve 
of tile top of the Illak. 

10. Tlic suiuc 21s tip. 9, side-view. Owiiig to tlie nlioi% time weupid iii the 
antioii, I cuiiiiot i i i j w l f  Iw rtiire tliat. a l l  the detnils ii i  tigs. 9 niid 10 ltro 
accurate. TIiu geiicrul u~~lanniiicc, Iiusvever, is w d l  giveii. 

1 I. A lair shdiiap. 
1% l h p l u ~  Ccreiiioiiy : tlir t l ivi i ip  bird j u s t  fully mcrycd. (‘lliis is tlie oiily 

tignrc \vliicli i s  iiot riitistiictory. I t  gives tliu Iimitioiisrtc. well, bu t  clom 
iiot rcc;ill rciility in the vivid ~ ~ i y  iloiie hy tlic o t h m n . )  

13. Tlie l’ciixiiiii ll~iice. Here ngiiiii tliu wliole c.ercwioiiy tiikcs such ii rliort 
titar t h t  1 cuiiiiot voiicli fur dctiiilr: ; but tlic gmieriil apponraiicc iri \cry 

Note tlic wwt i i rck~,  uail tliu tsila slightly cockcd up. 

well YIIggCXtrd. 
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