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XL1.-On the  Pterylosis of the Einhryos  rind iVesflinys 
By R. S i i E L F o R D ,  R . A .  (Curator of Ccntropus sinensis. 

of the Sarawak Musetita). 

(Plate X I I l . )  

THE most rcriiarkablc f(,aturc in thc young of ( , ‘e!&lrO)~U.3 

sinensis is tlic clothing of long, white, tlirccd-like StrllctllrCS, 
most strongly dcvclopcd iind most dcnscly disposccl 011 t h  
dorsal surface of thc liead and body (Plate XILI.). Dissec- 
tion aud microscopical cnaminatioti show thcsc tlircatls to 
be cnorrnous prolorigations of tlic: horiiy slicaths which 
envelop thc developing feathers, a narrow liimcii estcntls 
from thc base to the tip of each, wliiist the base of c;tcll 
I i i t w i i ,  again, is occupied by a fcatIier-papiIla, sitiintcd be lo^ 
the skin. In order to avvitl unnecessary circuiiilocutioir 
and repetition, 1 shall term these tlirend-like structiires 
trichoptilcs. The skin i n  young iiestliiigs and ripc c m b r p s  
is black, except bcteceii tlie rauii of thc ninndiblcs and 011 

the 1)elly ; the white triclwptiles s ta id  out in striking con- 
trast to this dark l)acltgroiind, and give thc Foung bird R 

sufficieiitly rcmarkable nplic;iraiice. 
The horiiy slicaths of all  thc dcfiiiitivc featliers are not pro- 

duccd to fbrm trichoptilcs ; wliilst, 0 1 1  the otlicr liiliid, ctrtliii 
:ireiis occupied iu thc youug iicstliiig a i d  cnihryo 11.v tricho- 
piles ai’c i n  latcr stages devoid of feathers. To describe the 
charigcs iii  sliapc and extcnt of thc  pterylii: m(\ aptcrin 
during thc passage from the trichoptile-clad embryo to the 
adult is the purpose of tlic prcseiit paper. 

Thaiik3 to the generosity of Mr. Charles HOSC, wllo has 
fuimislictl me witli several gradational examples, the niatci*ial 
at my disposal eaii be divided, roughly speaking, into tliree 
stages, though the divisions are not very well marked. 

A nearly ripe cmbr jo  w i t h  a total leugth of ‘32 mzn. coii- 
stitutes Stagc 1 (Plate X I I I ,  A) ; a pi ing  ncstling \\it11 a 
total length of 112 mm. may I)c regartled iis typical of 
Stage 2 (I’latc XIII. l%, and figs. 1 k 2, 1). G55) ; aiid liestlings 
rangiiiy: from 1% nim. to Id..’, nini. fall into the third division, 
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Stage 3 (figs. 4 & 5 ,  p. 661). I have also seen a very young 
embryo of this spccies, in which prominent feather-papilla 
occurred in three definite regions :-A double tract from each 
side of the head immediately above the eye to the pygidium, 
and in the areas subsequently occupied by the pt. Iiumeralis 
arid pt. fernoralis respectively. The foot of this embryo had 
not yet h o m e  zpgoclactplous. 

I ' i p  1, 1'. 

pt. m i d .  

i \ e 4 n g  of C'entroptcs sinensi8, Stage 2. 
Fig. I.-I)owal aspect, showing the forni of the pteryle and apteris. 

Compare the form o f  the pteryh spinalis with that of S t q e  3, 
fig. 4. 

Fig. !?.-\-cntral aupcct. tn slinw the inroiupltltt' pteryls yent.raIis in the 
enihrylnic e t a p .  

Erplnrrntioii of tRr ket(c.ring. 
up/.  coN. I d .  = npt.erinn cn)lli laternlr. 

apt. 8)). = .. spinalt.. 
I d .  cop. = Iitcr.vla capitis. 

p t .  roll. Inl. = ,, rnlli l ~ t e r a l i ~ .  
pt.htiirr. = ,. Iitinic~ralip. 
pf. sp. = ~. + n n l i . G .  
p t .  er. = ,, crtiralin. 

pt . . f .  = ,. feiirora1i.e. 
pt. 1'. = ., ventralis. - = npterioii between pt. fr.moraliq and pteryln 

spinalis. See p. fiii. 

STAGE 1.-The trichoptiles are now at the highest point of 
their development. The longcst, those on tllc head and back, 
measurc 30 mm., or about one-third of tlw total Ictlgth of 

2 s 2  
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the embryo ; bring all directed backwards they constitute a 
regular flowing manc (Plate XIII.  A ) ,  tlic exact boundaries 
of which arc not easy to define. Nonc ot' the actual defini- 
tive feathers have yet made their appearance, so that tlie 
following description applies strictly to the distribution o f  
the trichoptiles. 

Pt .  capitis (,fig. 1 *, p. 655,  pt. cup.).--'l'Iiis is very wc:lI 
developctl 0 1 1  tlie crown and back of tlie head, but is 
sparse on the sides ; the sltiii below the ear, betwecii 
the maridibu1;ir rami a d  between thr  cyc and nostril is 
naked, a few clelicatc thrcads are to bc seen surrouiitlirig 
the uppcr arid posterior borders of the car-opeiiing and 
0 1 1  the goriys of the rnandil)lc. The cyclaslies haw iiot 
yet made their appcaraucc. 

Pf. spinalis (fig. 1, p t .  sp.) is confluent wi th  tlic pt. capitis ; 
at first i t  is single, but at about tlic level of the attacli- 
melit of the hiiriierus i t  bifurcates, the two b r a d i e s  
again rcuriitc i n  the lower lumbar  region and run  011 to 
thc pygidium, stopping short just i n  front of the oil- 
gland papilla. The apteriuni between these two spinal 
branches is very narrow, and might easily he overlookcd 
had one no later stages at hand for comparison. 

PI. iiumeralis (fig. 1 ,p t .  hum.) arises from tlie pt. spirialis just 
below the point where the bifurcation begins, arid runs up  
to tlie point of the shoulder to fuse with the trichoptiles 
oii tlie patagial mcnibrane ; its coiiriection with tlie pt. 
ventralis is not yet established, 1101- does the ill-developed 
paraptcron join it. 

P t .  fetnoralis (fig. 1, p t . f . )  is a triangular tract, tlie long 
trictioptiles couvcrgiug froiii the back over the whole of 
the outside of the thigh to a point at  the knee; anteriorly 
the base of this triangle is confluent w i t h  thc pt. spiiialis 
for a short distance, but it soon diverges and runs d o w i i  
as far as the ariterior angle of tlic pygidium, leaviiig 

* The figure representing Stage 2 is introduced here for espediency, 
since the differeneo La:meen it slid Stage 1 i$  allnost inlpercaptible 
(-er p. 658). 
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between itself and the pt. spinalis an elongate narrow 
apterium (see arrow in fig. 1 p. 635). A t  the knee the 
pt. femoralis runs into the- 

Pt .  cruralis (fig. 2, p t .  m.), which is divisible into two por- 
tions, a narrow pre-axial aud a broader post-axial, which 
again are confluent with each other in the lower third 
of the crus on its outer aspect. 

P i .  colli lateralis (fig. 2 ,p t .  coll. lat.) is at  present well defined, 
though not recognizable in the adult or even i n  Stage 3 ; 
it branches off from the pt. spinalis at  tlie junction of 
the head and neck, and runs obliquely on to the upper 
part of the breast, where i t  becomes confluent with the 
pt. ventralis. After its origin it is separated from the 
pt. spinalis b! the apt. colli laterale, which rutis down ;LS 

far as thc pt. humeraliu (it is found also in the adult), 
and from its fellow of the opposite side by the naked 
skin of the throat. ‘l’hc trichoptiles of this arid the 
following tract arc very srriall. 

Pt. reittralis (tig. 2, p. 655, yt. o.).-This is, as yet, nicrely 
rudimentary, auii the rudiinciits arc: curiously disposed. 
As is well know~i, the pt. vcritrslis in thc genus Centropus, 
after bifurcating, redivides again on each side iuto an 
inner and outer branch. In tlie embryo now under 
discussion, tlic I osterior eritl only of the inner branch is 
seen running on each sidc from the lowtr part of the 
btoniach to the i.niis, and the upper part of the outer 
branch exteiirls from its junction w i t h  the pt. colli 
lateralis to the lcvcl of the knee-joint only. 

The oil-glaud is riot tiiftcd, and thcre is no pt. arii. 
Pi. c a u d ~  (fig. 1, p t .  cud.) . -The ten reetrices and their 

coverts are represented by short trichoptiles. 
pt. &&.-Owing to the small size of the fore-limb and the 

disproportionately long trichoptilcs, i t  is almost impos- 
sible to make out their relative positions (cJ description 
01 this tract in a ncstling of Stage 21. 

Witti the exception of the pterylosis, there is iiot moch i n  
the extcrual features of this einbiyo to call for special notice. 
The cgg-tooth is sit all hiit prominent ; the nostrils are 
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slit-like and open downwards ; the f;wt is now zygodactylous, 
but the lorig spur-like clam of thc hallua is not yet developed, 
the clnwvs of‘ all the toes being approxin~tely eqiial. ‘l’h 
papilla of the oil-glnitd is markedly elongatr. 

STAGE 2 (fig. 1 ,  p. G~).-’l’ttere are no very striking tlitfcr- 
eiices bctwccn the young nestling of this stage and the embryo 
just described, save in tlic matter of size. Xone of the actual 
definitivcb fcntliers have eveii yet appeared, h t  though the 
longest trielioptiles have incrcnsed in leii,gth from 30 inm. to 
40 intn., there is no iiicreaso i l l  tlicir numbers, with the 
result that the body of thc ticstling appears less dc11~1y 
clothed than formerly. E’urtlicrmore, owing to tlic rubbing 
of tlic ncstlirig againat the siclcs of thc itest, its fc4lr)ws arid 
otlwr extcriial objects, tltc tricltoptiies htaiitl out at all sorts 
of angles to tlic body, giving it  o vc*ry di~hcwllcd appean.:iiice 
(Plntc X I I I .  1%). 

‘Yo my dc~soi~ition of’ t l iv  ptcryla : i n d  aptcsriii of the 
embryo I Inve little to ndtl .  Yome niiiiute tips have appeared 
aloiig tlte 1on.c.r border of the cyc, but othcrwisc tlte pt. 
ciipitis is unchanged, and thc same may bc said of tlic, 
pt. spinalis, pt. liiiiiwralis *, pt. fcmoralis, arid l i t .  c r u d i s .  
Thc pt. colli laterdis is as distinct as bcforc, Fhilst thc 
trichoptiles of tlic: pt. ventridis hovc ttot iiicrc:iscct in estciit. 
Thcrc tiarc, however, now appcard  011 r h c :  tliroat arid on 
each sidc of‘ the upper p i r t  of the hrcast ~inrncrous papilla, 
arranged in  distinct c~ltcvroiis ; protrudiitg from somc of 
thew p a p i l k  iiiay he seen tlic mitirite tips of‘ the future 
fcn t h e m  

P / .  ( ~ / ( ( ~ i a  (tig. 3, 1). t i39) . -A~ tile ~ I J R , - I ~ I I I I )  l t a ~  I ~ O I V  COX)- 

sidcrably increased in  sizc, i t  is now possible to makc 
out quitc clearly the different menibers of this tract 
atid thcir rclntions one to tlic other; aitd as t h e  tri- 
choptiles are 110 more numerous than i n  Stage 1, this 
dcscriptioii will apply equally t o  this stagc and to that. 



n in 
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U c r ~ a l  aspect of the right wing of thc ncstliug Centroprcs 6i~emid, 
Shge 2, to show the positions of the developing coverts and remigee. 
The wing is eutrrxic. 

>~iphi)iafii i~f of the b t t e r i q .  
t .  nwr. = tcctrices mnrginirles. 
f .  mi?). = ,, niinores. 
t .med. = ., medize. 
I .  maj. = ,, innjorw. 
a/. 81). = ala spurin. 
C.C. = carpal covert. 
c. r .  = ,, reniex. 

par. = parapteron. 
(7th. = cubitals or secoudarie3. 

tnc. d. = metncarpn-digitals or primaries. 
1. 1. 3-10 = ), 9 9  

1. 2. 3-12 = ciibitals 1-12. 
7 = 7th mnjor covert. 

The following sornewhat tabular statement wil l ,  when 
taken in conjunction with the diagram, best represent the 
arrangement of the tract :- 

OUTER ASPECT. 
Manus. 

Prirnnriea. 10. The 4th tu  the 7th nre the largest. 
Tect. majores. 10. 
Tect. medk.  

'l'ect. Iiiiiiorer. 
r,.ect. mrrgi,ln,es. I ;is yet niireprrsentch. 

4 only--vie., the 3rd to  the 6th of the aeries. 
Tlit.,+e are riot present in  Stage 1 .  
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C ' n y r l  reine.c $. cowrt nre ureseut: the  former is vcrv nluch 

itbilitr. 
Cubi tills. 12. 

'Ted rices ninj, itw. 

'1et.t. nicdire. 

smaller than the Intter, which is not 
rendily di.~tinpuishnble from the  tect. 
majores of the  cubitrig. 

1)ecrearing in size froiii befort. bnckwnrds, 
sos.  11 a id  12 beiup quite riiinuto. 

I'roximnlly continuous with the pnrn- 
pternn. 

11 + 1 which bt,longa to the HIH tqiiiria : 
tha t  is, the  series commences by just  
one nirinh.r in front of t h e  tect. 
niitjore~, and terniinntes by just  on* 
member ahort of i t ,  arid there is n 
broad gnp between the  two serie3. 

lo+:! which belong t o  the aln spuriti. 
I can distinguish only one row. 

1)inhlly one row, which is &ort nnd 
composed of  9 units oiily, behind 
the 3rd rillit  the second row begininn ; 
this is coniposed of 12 uni ts :  behind 
i ts  4th unit the third row begins and 
runs nlong the  anterior border of the 
pritngiutn to join the  pt. huniernlis. 

4 trichoptilee, in addition to those nlrertdy 
nlluded to tw constituting the distal 
rnenibers of the  t. medire nnd t. minores. 

.% few minutu points, tlic forerunuer~ of 

Xothiug n y  ye t  has tnnde it$ appenrnncc. 

Ala sproin . . . . . . . . 

I X S R R  ASPECT. 
"Mums , , . . . . . . , , 

C'uhitiw . . . . . . . . , . 
the  t. minorcs inf. 

The cgg-tooth is still proniiiietit; the eyes are not yet 
opened. The foot now more nc.arlp approximates in appcar- 
ancc to that of the adult ; the second digit is the shortest, 
the third the longest, and the claw 011 the hallux is now seen 
to be a trifle longer arid less curved than those on the otlicr 
toes. The tarso-metatarsns is covered with transverse scutes, 
those on the dorsal surface heing the larger and more dis- 
t i i i c t  ; each digit is dorsally covered with onc row of transverse 
scutes, which laterally pass more or less abruptly into the 
reticulated surface of the plantn. 

STAGE 3 (PI. XIII .  C, and figs. 4, 5, p. 66l).-A nestling 
w i t h  a total length of 145 mm. is taken as typical of this 
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stage; it wi l l  at O I I W  be seen that the changes in appearance 
that have occurred are both striking and important. In  the 
first place, the horny sheaths of some of the definitive feathers 
carrying at their extrcmitics the trichoptiles have br'oken 
through to the exterior in  certain well-marked areas : in the 
second place, the pt. ventralis is iiow almost conipletely 

Figs. 4, 5 .  

Fig. 4.-~oreal aspect of Stage 3, 9how;ng the chaiiges in the form of the 

Fig. 5.-Ventral aspect of Stage 3. The ptergla ventrelie hss now coru- 
pterylre. Compare with 6g. 1. 

pleteci its growth. Conipnre with fig. 2, p. 066. 

Explanation of the lettering. 
apt. coll. /at. = apterion colli laterale. 

par. = psrapteron. 
pt. cap. = pteryls capitis. 

pt.  caud. = ,, cnudnlis. 
p t .  hum. = ,, humeralis. 

pt.  sp. = ,, epinalis. 
p t . f .  = ,, femoralis. 
pt. t j .  = ,, ventralis. 

plotted out by feather-sheaths which, however, do not bear 
trichoptiles at their extremities; and, thirdly, t he  areas 
previously occupied by trichoptiles are still so occupied, 
except where they have been encroached on by the newly 
appeared feather-sheaths. Thc reason and significance of 
these changes will be explained later, meanwhile it is necea- 
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sary to describe i i i  wriic detail the distribntioii of the act i d  

feather-sheaths : those on the tlorsal surface are tr:uisversely 
I)andd with rufous arid lilaek, i i i  ii niaiiiiw s u q p t i v c  ot' the 
colouring of thc pliiinage of tlie yourig tirst-pear CrntrO]JUS ; 
those oil the ventral surface arc wliitish ycdlow, and m i d i  

kss far advaiicetl i n  tlicir devtrlopnieiit. 

Dist I .  i 13 11 t i  o 11 of the Fen t h 1.r- she ci 1 ti s . 
PI. capitis (fig. .I, 1). Mil, pt .  cup.).--'t'Iiis is riow a pcrfcctly 

continuous tract covcriiig the whole of the head, i i i -  

eluding tlic skin betwceii tlie niaiidihular i*:iriii, hrtween 
cpcx aiitl iiostril, arid t)etwcten ear-opetiing arid thc g o n p  
of the jaw, areas wliicli iii Stage 2 n.cw iiakcd save for a 
wry  fcw ticlicate threads j the sheatlis o r 1  the hack of 
tlic head :ire thc lougost, t l w  triclioptilcs have dis- 
:ippc:tred almost cntircly, beiiig strictly liuiitctl to the 
sheaths on the c r o w  antl Ixick of the li(wl, arid evcii 
tlicsc arc much ;tI)radrtl j as already showii, tlicy iievcr 
wcrc preseiit bctmccii the inandi1)ular rairii j aiitl it 
would, perhaps, be more rcasoiiatdc to coiisider tlic 
feathcrs of this region as Idonging to t h c b  1)t. vcutrdis. 
I t  is to lie rioted that thc upper eyclid bcars ii row of' 
very short eyelashes (still eiicloscd in their slieatlis), but 
thcsc arc not prcsciit oii the lower lid, thoiigh a row of 
similar sheaths riiiis just below it. 

1'1. spitidis (fig. 2, pt. sp.).-Runs from the pt.  capitis as ii 

single tract to tlic lcvcl of the junction of coracoid antl 
scapula ; i t  then abruptly ceases (tig. 4.) to appear again 
at a lower level as a double tract, the two halves of' 
which rc-unite at a short distance above the pygidiiiin 
and run down as far a.q thc oil-gland papilla. The hiatus 
between thc iippcr and lower portioiis of this pteryla is 
tilled by trichoptilcs so arranged that it is possible to 
sce that the hreak i n  this fcather-tract hegaii i i i  front 
of thc point of bifurcation of the origiiial trichoptiiar 
tract. 1111 the feather-sheath hear trichoptiles. 

I't.  h i / i ~ t r ~ * n / i s  (fig. 4, p t .  httnz.).--'t'his is much retlucctl i i i  

$izr, m i d  has l m t  its counection wi th  the pt .  >pirialis 
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(fig. I ) ,  except hy ineans of tlic still p:mistciit tricho- 
ptiles, hut origiiiates at  a point about midway between 
the mid-dorsal line arid tlic articulatioii of thc IiUmerUS, 
from here it riiiis u p  to aiid ovcr [lie pojnt of the 
shouldcr to fuse wi th  the pt. ventralis; it is also con- 
tinuous with thc tcctrices niurginalcs but not with the 
parapteron. 'l'he sheaths, which are loiig and still pro- 
vidcd with trichoptiles, are arranged iii three rows deep. 
Thc distancc bctween this tract and the followiiig is 
niricli grciitcr tlian formerly. 

Z't. fernoralis (fig. 4, p t  f.).-..\ glance at the diiigraui will 
show the pcculiar iiatrirc of the tract at this 3tagc: it is 
plainly divisible into two portions, a pre-axial and a 
post-axial ; tlie fornier is rather iudistinct, arising froni 
the pt. spinalis it ruiis obliquely upwards for a very 
short distance ; tlie latter is not cotiiicctcd with the 
spinal tract, its base-line is of consitlorahle length, the 
lower extremity s\rcepitig down past thv pygidiurn and 
iiot far scpnratecl from the lowcr extremity of the inricr 
braiich of the pt. vcntralis; from this base-line the 
feather-sheaths rapidly coiivergc and run over the out- 
side of thc thigh, mostly oil its post-axial half. The 
greater extciit of this tract i n  youngcr stages is showii 
by tlic triclioptiles. 

Pi. crco.uliu h,as not altcrcd i t 1  shape or size, though its 
pre-axial wrt.iori has lost its conticction with the 
pt. fcmoralis owing to the reduction of that tract. 

PI. iwztralis (fig. 3, 1). G 6 1 , p t .  o.).-This is now well developed 
arid dense. Comriicnciiig as a coiitiriaous tract between 
the inaridibular rami (cf. ante),  it divides a t  the junction 
of  the head and neck into two broad main stems; thcsc run 
down tlie sides of the neck and chest for some distance, 
when cacti stein re-dividcu into two branches-an outer, 
short braiicli *, so short, i t i  fact, that it hardly appears 
to be a branch at all ; and an inner, narrow branch, which 
ruiis down almost to the level of the anus, diverging 
slightly from its fcllow on thc opposite side. Thc 

' This braiich i,- said to be very short i n  Rhinococcy.r. 
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i’cathers, at tirst, are in two rows, but sliortly thin orit 
to one row only. From this dcscription it will be seen 
that this tract has now approximated quite closely to 
the adult condition, a further cxteiisioii of tho outer 
branch being all that is needed to make them idciitical. 
As a result of the grcat development of the tkatlivrs 
on tlic throat arid neck, it is now no longer possiblc 
to distinguish a pteryla colli lateralis : the upte/*ium 
betncen that former tract ntid tlie pt. spinalis is still 
apparent, a id  i n  fact persists even i n  the adult, but 
each half of the tract has iiow, so to spcnk, joined hands 
across the formerly uriclothcd gap of tlie throat arid 
become couflucnt wi th  and iudistinguishablc from thc 
pt. ventralis. The nieagrc triclioptiles which in Stages 
1 and 2 marked the pt. mlli 1,iteralis and (incompletely) 
the pt. ventralis have now totally disappe.ired. 

P t .  cuiide (fig. 4, p. 661, p t .  caud.j.--‘l’he shtaths of thc ten 
rectriccs and tlicir coverts are ~iow prominent : all hear 
trichoptiles. 

P t .  alaris.--hll the feather-slteatlis have now pushed through 
the skin, and  in  a few cases some of the feathers have 
just begun to break through their sheaths ; tlic few 
trichoptiles that persist are much worn. The arrange- 
ment of the tract differs so slightly from that described 
under Stage 2, that I have but few remarks to add. 

Ouler nspect.-On thc rtianus there arc now five tcctrices 
medin! and five teetrices minores, and o m  row of 
tectriccs marginales aloiig the pre-axial edge. 

The carpal remex is still much smaller than its 
covert. 

No new feathers have appeared on the cubitus; the 
gap between the tcctrices majores and teetrices mcdia: 
is as apparent as ever; the parapteron is now con- 
tinuous with the former series. There is a barc tri- 
angular space on the patagial membrane. 

’l’he ala spuria has four feathers with their coverts, 
continuous, as before, with the covert series of the 
cubitus. 



Enilrrgos and .,Vestlinys of Ccntropus sinetisis. 665 

Inner aspect.-There arc two rows of tectrices inarginales on 
the manus, one row on the cubitus. There is no 
hypopteron. 

The nestling iiow appears to be remarknhly short-necked ; 
i .  e., the neck has uot growu in length i n  proportion to the 
increase in s i x  of the head aud trunk. The egg-tooth has 
disappeared aud the foot is now exactly like that of the 
adult, the spur-like claw of the liallux bcing very noticeable. 

Coniparisoii with smaller examples of the same stage 
reveal but few differeiices : thcse are :-the greater length of 
the trichoptiles ; the abseiicc of' feather-sheaths at  the angle 
of the jaw (as in Stage 2) ; the wcakcr development of the 
pt. ventralis, the point of bifurcation of its two main strcams 
commciicing much higher up, and tlius affording an illustra- 
tion of the method by which the pt.  colli laterales of' Stage 2 
become confliieut wi th  thc pt. ventralis; and, findly, the 
exact corrcspondence of the arrangement of the wing- 
fcatliers with the arrangement of thc trichoptiles in Stage 2, 
fig. 3, p. 659. 

In order completclp to uiiderstarid the changes which take 
place during the growth of the nestling of au early stage to 
the nestling of Stage 3, it is necessary again to emphasize 
the fact that a trichoptilc is merely an enormously prolonged 
feather-sheath, enclosing at  its basc, beneath the skin, a 
feather-papilla ; as the leather-papilla grows, that part of the 
trichoptilc which eushcathrs i t  miist perforce grow too, but 
the eloilgated part w IiicIi, c*otnp:irativc.ly w r l y  in  enibryoliic 
life, broke through the skin need uot, and in fact does not, 
grow, except in the niattcr of length, and that only to a 
small extent, owing to its outwardly pushiiig base; finally, 
the actual feather-sheath makes its appearance, pushing 
before it its trichoptilar appendage, which has now become 
abraded to a considerable extent. I n  certain areas these 
feather-shcaths appear contemporaneously, but in  othcrs the 
feather-papillz have not advanced so far in development, 
aild the sheaths do not push through to the exterior till 
some time after the young bird has left the nest ; further, 
these feathers are invariably degenerate semiplumes ; not- 
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withstanding their late appcaraiice and d q p c r n t c  cltaracter, 
the  trichoptilcs appertaining to  them nppear a t  tlie same 
timc as, and arc quite indistiitguishable from, the others. 
Thc arrangemeut of tho triclioptilcs is tlic-ri proplititic of thc 
adtilt pterylosis, a t  least so far as thc dorsal surface is con- 
cerned, antl a (:onil)iiiatioIi of the di:iy:tnis of tlic dorsnl 
view of' the iiwtliiig of St<agt: 2, aiid of tlie wittral view of 
Stage 3, fig. 5 ,  wil l  represent iicorly c b s : i c * t l y  thc n d i i l t  ptcry- 
losis. The almost total ahsciice of  triclioptilcs froin the vciitid 
siirface 1 would cxplaiii thus :-'l'l~c cn11~ryo lics i i i  tlic egg i n  
a strongly curwd positioii, tlic dorsal sitlc liciiig tlic convt's 
surface, the vmtrxl side tlic cor~e:iv(~ ; further, thv  eiirvc is 
so circiiiuscrihcd tlint almost evc:ry part of tlic vcntrnl siir- 
face is i n  close contact w i t h  aiiotlicr p r t ,  and i t  is difficult 
to see w1ierc: roo111 cotrltl l)(! 1'01111d tbr a dcn5c rnnnc of 
trichoptilcs siicli :is is f o i i n r i  o i t  thc: tlors:d surf'acc, licmcc 
tnust occur a rctartlatioii i r i  the oiitw:ircl growth of' tlicse 
s t r t ic t i i r~s  :dong tlic :wen later occiipictl hy the  pt. vc!iltralis. 
Hut when tlic youiig Iiirtl Iiotclics oiit, it lics or niows :il)out 
i n  thc  tiest on i ts  clirst and stoniac.li, siilijccting tlicsc parts 
to n consitler;ible :iniouiit oL' friction ; ;irid as I liavc alrcady 
shown that tlic dorsal trichoptilcs hcconie iniich worii though 
subjected to rnucli less friction, i t  is pcrhps  iiot unfair to 
conclude that vciitral tricliopti1t.s mill not  hr tlcwloped to 
any extent if tliry itre 1i:iI)le to lie worn away on or soon 
:iftcr tlirir first app:ar:iiice. Still, tliis is the tiici'cst specula- 
tion, aincc I :1m niiablc cven to Iiaznrcl it i i  upiiiioii a s  to thc 
fiinctioii of the triclioptilcs : tlic iiestling is certainly not 
rendered inconspicuoiis by tlieiii, ai id i l s ,  inoreover, it is con - 
ccaled iri a dccp nest, iiivai*iahIy hiiilt i i i  dcnsc uridcrgrowth, 
i t  is presumably i d e p w d e i i t  of' sucli protcctive tlcviccs ; antl 
still more unlikely is it, tlt:it the p i i n g  of so highly spc- 
cialized a group of birds as tlie Ct1clioos should rctaiii tlic 
primitive l~odg-clotliiiig, and tliis qnitc :ip:irt from thc fact 
that hot11 the distribution and structiirc of these tricltoptiles 
point tlie way to deductions of R I I  opposite nature. 

'J'he ptcrylosis of tlie adult  ('entropus sinensis differs i l l  

oiie or two details from t h a t  of' C.  cd /4ens is  as dcscrihcd hy 
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Beddard *. In C. ce/ebe)isis the ventral tract divides much 
lower down the neck, thc pt. capitis is more sparse, the apt. 
colli lat. is (judging by the figure) more circumscribed, and, 
most important of all, tIic pt. spinalis is completely interrupted 
save for a f ew scattered feathers at the levcl of the junc- 
tion of the coracoicl mid scapula, Ihus approximating to 
the arraiigcmcrit of the tract i n  thc Stage 3 iiestlirig of 
C. sinensis. I t  is impossible to regard the coniplctc spinal 
tract as anything but the niorc primitive : this coudition of 
the tract is exhibited by the trichoptilc-clad embryo and 
nestling (Stage 2) of C. sinensis, whilst tlic adult is inter- 
mediate between tliein and the insular and more modified 
species C. celebensis; it would bc interesting to see what 
place in this series moiild bc taken by the pi i i ig  of the latter 
species. 

EXl'I,:\?r'hTIOS OF PI,;\T IS 1111. 

Ihibrgo and Swtling of Ct~nlropis ~inc)ui9.  

A .  Embryo froni right side, showing the mnile-liltr trichoptiles dtwribed 

33. Head nnd neck of n nestling showing the appnraiire of the tricho. 
ptiles after hntchirig, p. 666. 

C ,  Nestling in which the defiiiitiw ftkathers are making their appearance: 
t o  show the relntiuns uf t l i s e  with, nnd their proportions to, the 
trichoptile. 

on pp. &6-&;6. 

u = iiubilicits. t = tail. 

XLII.-On some Atlditioiial Spwies of Pwrots of the Genus 
Pyrrhura. l3y T. SALVADOHI. 

(Plate XIV.) 

THE genus Pyrrhura, aa treated in volume xx. of the ' Cata- 
logue of Birds,' contains 19 species, besides a doubtful one, 
Pyrrhura cliiripepk (Vieill.), mentioned in the appendix. 
At the preseut moment, nearly nine years after the publication 

* " On the Structural Characters and Classification of Cuckoos," 
P. Z. S. 18S-5, p. 168. 


