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OBSERVATllONS ON THE TONGUES OF SOME 
- NEW ZEALAND BIRDS 

Uy CHARLES i\fcCANhr 

ABS#TRACT 
The  author illustrates and descrilxs the tongues of some of the more notahle 

Pnsseriformes of New Zcnlan~l, hlel i l~hagid;~e and Callaeidae (as understood in the 
Checklist - I'leminc. et al. 1953). Illustrations a l ~ d  descriptions of one Sturnid 
(Sturnus vulgaris) nnd one T u r d i ~ l  (Turdus merula) have hee~l intro(luced hy way o i  
comparison. The  systemxtic cl:~ssific:~tion of the C:~Il:~eidae is hsiefly touched upon, hnserl 
611 the  linnual a1l:itomy. 

TNTKODUCTION 
In  a previous paper (McCann, 1963) I contrasted the lingual 

structures of some of thc New Zcalancl Psittaciformes -and touched upon 
some aspects of the systematic classification. T h e  Psittaciformes are, on 
the whole, a well-defined Order with common external features which 
make them readily recognisable as membcrs of one group. While this 
is true of the Order, their classification at the family level is h r  from 
simple, and has been the subject of. much controversy. 

In  the present papcr, I proposc to dcal with some of New 
Zealand's peculiar Passerilormes I~ased on the lingual cl~aracteristics. 
Unlike the Psi t ta~ifo~mes,  thc Passcriformes arc a lcss compact Order 
consisting of a medley of many families grouped together as I'erchi~7g 
,Rirrl.s. T h e  true affinities of some of the hmilics, genera antl specis  
are clel~ati~l)lc sul~iccts. In  New Zealand, such dilficultics are well 
cxcmplified by the gcnera Heiemlochn,  Philr .r/~rm~r.c and Cnllnens all of 
which hitve Ixen inc l~~t lcd  in thc I'antily Callacitl;~c, as understood in 
the Checltli.st. 

Before dcaling with the Call;~eitlac, I give illustrations and dcs- 
criptions of the tongues of two notable Passcrines, the Hellbird ( A n -  
thornis)  ancl the T u i  (Pro.~thernadern), both members of the family 
Meliphagiclae. Unfortunately, the tongue o f  the Stitchbird (Notiomystir)  
is not wailable to me. Incitlentally, it is worthy of note that the Stitch- 
bird has long tactile vibrissae around tile gapc not present in cither 
the T u i  or the Bellbird. 

In  order to facilitate the discussion on the relationship of the 
three Callaeidae (as understood in the Checkli.s/) I have introduced 
drawings antl descriptions oE one o[ the Sturnidac ( S t u r n m  vulgn,ris) 
mc1 one of the Turdidae ( T z w ~ z I . ~  n~eru la ) .  T h e  drawings arc semi- 
tliagramatic, in part, Ixcause of the minuteness of somc of thc structures, 
ancl these have been exaggerated slightly for thc sakc of clarity. 

I\IELIPHAGlDAE 
T H E  TONGUE O F  THE T U I ,  P~osthemnclern: Fig. 1 a,  11, c 

T h e  tongue of the T u i  is linear-lanceolate and deeply canaliculatc 
througllout its length. Anteriorly, the apex is produced into a brush, 
admirably aclaptctl for the collection oC nectar from flowers. Under 
high magnification the Ixus11 is seen to bc composed of four subequal. 
acicular segments which, in turn, give off finer filaments. In the fresh 
state a blood vessel is c1e;trly seen entering the main segments. T h e  
segnlcnts appc:~r to bc movablc. Posteriorly, thc tonguc is provided 
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with Ixtckwarclly directed horny ~xtpil lac,  the ou tc rn~os t  being the 
largest. Between the base of  the tongue itlid the glottis there is a 
fleshy area pit tcd with comlx~ratively large ' tas te  pits.' T w o  large 
blood vessels traverse this area longitutlin;~lly. T h e  ' 1;trynge;tl pad ' 
is large and  somewhat ovate with a series o l  largc p;rpill;te postcriorly. 
dividctl by a sulcus. T h c  margins of the opening of the glottis are 
provided with smaller papillae which m;trgin the sulcus also. 

T h e  entire structure of tllc tongue of the T u i  points to ;I pre- 
do~riincntly nectarivorous dict, but  i t  will Leetl also on  succulent fruits 
:tnd insccts. Like most ncct;trivorous birds, thc T u i  plays ;tn important 
role in c ros~-~ml l ina t ing  many sui ta l~lc  flowers (see R'lcCann, 1!)52). 

T H E  T O N G U E  O F  T H E  KELLKIKI), A?rf / ro~t l i~:  Fig. 2 a, 1, 

T h e  tongue of the Hellbird, likc t h t  of thc l ' u i ,  is also canalicu- 
late, bu t  t o  a lesser degree. Its extremity is conllx~rativcly more  deeply 
cleft in to  four segments. T h e  extremity oL cach scgmcnt is provided 
with fine hair-like processes to form the  brush. Posteriorly, the basal 
margin of the tongue is provided with clcnticles diminishing in  size 
f rom thc outer  anglcs inw;trds. Kclwccn the basc ol the tongue and  
the glottis thc arcs is prolusely pittccl with ' taste pits,' as in the Tu i .  
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Figure 2 

'The ' laryngeal p;~tl ' is owte  with two series of denticles posteriorly, 
separated by a sulcus. T h e  margins of the glottis and tlie sulcus are 
minutely denticulate. 

T h e  Helll~irtl is pretlon~in;~ntly nectarivorous, feeding largely on 
the nectar of the New Zea1;tntl Flxx (Plro~rniz~nl),  the Tree Fucl~sia 
(Fltcllsin exco~t icntn)  and other suitable flowers. It will d s o  take succu- 
Icnt fruits and insects. 

I'erhaps the difference bctwcet~ the tongue of the T u i  ant1 the 
Hellbird suggests some difference in the selection of tlie food ~ h n t s  
or n~ctliotl of nectar collection. 

T H E  TONGUE OF T H E  SADDLEBACK, Plrilestz~~~nus: Figs. 4 and 4 

'The tongue of the Saddleback is lanceolate and shallowly & i n -  
nelled. Its extremity is bifid for :I short distance. Each bifurcation is 
lacerate at  its tip, the Iaccratiotis diminishing in size from the midline 
I:O the lateral margin, crntl inter-mixed with a few filifornl bristles. 
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Figure 4 

Posteriorly, thc bilsc o f  the tongue is tlcnticulate, with the largest 
denticles a t  the outer i~ngles; ;I few tlenticles appear on the lateral 
nlargins also, above the largest tlenticles. Between the base of the 
tongue and the glottis there is an ilrca pitted with large 'taste pits,' 
similar to the corresponcling area in the T u i  and the Bellbird: T h e  
'laryngeal p d '  is somewhat large and oblong without any groups of 
denticles posteriorly. T h e  nlargins o l  the glottis are provided with 
small teeth; the margins of the sulcus are toothed also, the largest appear- 
ing  posteriorly. In i~tltlition to the ' taste pits ' already referred to, 
between the tongue and the glottis, numerous pits are present in the 
buccal cavity. 

T h e  food of the Saddleback is composed of insects, fruits and 
nectar - insects appear to be its principid diet (Oliver, 1955). 
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S T U  KNIDAE 

ONC,UE OF '1 t lL  S'IAKLING, S t t o ? ~ t i ~  U Z L I ~ N ~ Z J :  Fig. 5 
the tongue o f  the S t d i n g  is in sonic respects very like 
Satldleback (cf figures), it is illustrated :end discussed as 

11. 

T h e  tongue is lanceolatc, sh;:llowly bifid at  the extremity; cach 
bilurcation is lacerate at  the tip, ~ h e  segnicnts ditninishing in s i x  from 
the midlinc towards the margins. I'osteriorly, the base of the tonggue 
is denticulate, the largest dcnticles appearing at  the outcr angles, wtth 
a lew small denticles a n  thc I;~teral nm-gins, above the .largest ones. 
T h e  area between the base o l  the tongue and tllc glottis is provitlctl 
with two rows of ' taste pits,' but tne space between the rows appears 
to be devoid of them. T h e  glottis is margined by small teeth and an 
area of denticles surrounds the lower half of the glottis; the sulcus 
is margined anteriorly by small teeth, which become larger posteriorly. 
'The ' laryngeal pad ' is ovoid with two groups of denticles posteriorly, 
separated by the sulcus. A lew minute teeth are scattered on the 
body of the ' pad.' T h e  outer tnairgins of the ' pad ' are provided with 
numerous 'taste pits.' In  addition, along thc lingual aspect oE the 
mandibles a row of pits is prescnt which are connected, by oblique 
rows, to the median group. 

T h e  diet of the Starling is principally insectivorous, but its diet 
could almost be described as omnivorous. In addition to insects, it 
will feed on fruits and nectar. I n  New Zealand, the Starling, in 
addition to being a pest of' orchards, plays an important role as a 
pollinator of New Zealand Flax (Phormium) for, when the flax is in 
bloom, Starlings visit the plants in numbers for the copious supply 
of nectar. As a result the crown and throat are often thickly smeared 
with pollen and acquire an orange-yellow huc (McCann, 1956) . Perhaps 
as ;I pollinator the Starling is displacing the T u i  (Prosthemadera), for 
the Starling is equal to the pugnacity of the 'l'ui and is more gregarious. 

TURDIDAE 
T H E  TONGUE O F  T H E  BLACKBIRD, Turdus merula: Fig. 6 

T h e  tongue of the Blackbird is shallowly canaliculate. T h e  
antcrior extremity terminates in a shallowly hifid, hyaline, somewhat 
sgathulate appendage. T h e  1:ltcral margins, from a little above the 
middle o l  thrir length, are fringed with progressively lengthening 
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hyalinc ' hairs.' Posteriorly, the base ol the t o ~ ~ g i i c  is tlenticulatc with 
the largest tccth a t  the outer  angles; a couple o l  srniiller tlcnticles i t p p i r  
on the lateral margins above the Iitrgcst ones a t  the ;ingles. K c t w c c ~ ~  
rhc tongue and  the glottis thcrc are numerous 1;trgc ' t a s t c  p i ts ' ;  ;I 

n~ar( r in  o l  f n e  spicules bortlcrs the area 011 either sitle. T h e  ' l ; iry~~gc;tl  
l)ad'? is large and  son~cwh;tt oblong with large tlenticles postcr~orly 
l'ollowetl by it11 area of sc;tttcretl, sm;ill teeth. T h e  area surrounding 
the glottis is provided with scattered ' tastc pits ' intcrspcrsctl with f ne 
spicules. 011 either sitle 01' the ' pacl ' s n ~ a l l  groups ol ' tastc pits ' 
appear  alstr. 'I'hc margins o l  the glottis ;ire armed with s111;tl1 tle~iticlcs, 
t c r n ~ i ~ ~ a t i n g  posteriorly in largcr ones. 

7I'hc lood of the Hlackbirtl consists p r inc ip l ly  o l  wr ious  lruits, 
i~rsccts and worms. It will ;tlso feed on kitchen rclusc in the vicinity 
of I~un tan  11abit;itions. Dur ing their  early stages the chicks itre led 
mainly on  eitrthworms and  spitlers (McCann, 19.55) . I have no t  wit- 
nessed the Hlackbirtl attencling Howers ancl sipping nectar. Hecausc 
of its lrugivorous diet, the Hlitckbircl bcco~ncs ;I pest o l  orc11;irtls. 

CALLAEADIDAE 
'THE 1 ' 0 N G U E  O F  T H E  ILOI<AlLO, Cnllmeci.\: Figs. 7 and 8 a, 11, L,  tl 

T h e  tongue of the ILokako is rcnlitrkitbly oblong in shape ant1 
abruptly truncated ;it the apex. T h e  apex is very markctlly, 1acer;ttc 
with a short  median ritlge clorsdly, which is correspondingly furrowctl 
ventrally. T h e  crest o l  the ridge is obliquely lacerate, the l'rcc ends 

- Figure 7 



of the lacerations meeting or overlapping 
base of the tongue is denticulate, the 

on the crest. Posteriorly, the 
two median denticles being 

separated from the rest. 1mmed.iately behind the tongue is a group 
of ' taste pi ts '  ancl another group, separated by a pitless interval, just 
anterior to the glottis; in xklition, two groups of ' taste pits ' appear 
between the mandibles ancl the tongue. T h e  ' laryngeal pad ' is ovoid, 
with two large areas of denticles separated by a sulcus. T h e  margins 
of the glottis are toothed, the teeth becoming progressively larger 
posteriorly, and finally erlclirlg in two large denticles on the margin 
of the sulcus. On either sic!e of the glottis, there are some fine 
xicular  teeth. 

T h e  food of the Kokako is largely colnposed of young leaves 
and shoots, fruits and insects (Oliver, 1955). T h e  curious form of the 
tongue and the bill is discussed below. 
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1)ISCUSSION 
.A cotnparison of the tongues of the S;ttlclleback (Ph i l e . s t~~r~r t~ . s )  

ant1 the Starlinp (St?ir?rtcs ~ m l ! ( ~ r i ~ )  raises the vexed question o l  the - ,  
true systematic i;osition of the Satltlleback. Stonor (l!j42) consitleretl 
h t  P/rilest~tr~~zr,s .  Heterrrloclrct antl Cnllnecr.~ I~eloneetl to the same familv. 
Oliver (1945), on anatomical grounds, disagreed with Stonor's view in 
that he (Oliver) held that Cnllr~err.~ should be placed in :I separate 
family lrom the other two genera. Mayr ;tnd Amxlon (1!)51), referring 
to the same three genera, wrote: " Stonor (1912) showed that Callaeas, 
I'hilesturnus and Ncotnorl~h;~ (= Hetcroloch;~) belong to :I single group. 
. . . We do not think the Ca1liteitl;te and the Sturnitlae are allied." 
Fleming et (11. (1953), apparently following Stonor, Mayr itnd Anladon, 
referred a11 three genera to the family Callitcidae. Oliver (1955) placed 
Philesturnzts and Hetcrcrlochn together in the family, I'liilesturnidae, and  
Cnllaerrs he retained in ;I separate family, by itself, Callacaditlae. In 
view of some o l  the an;~tomic;tl differences in the skulls and the 
structure of the tongues, Oliver's (1955) interpretation appears to be 
more satishctory. 

Stonor (1!)12:!)) , rel'crring to the presence o l  witttles in the three 
gcnerit, ,statetl: " and I regtrd it as a strong point o l  altinity." Fleming 
(1!)53) followed Stonor (1!)12) in grouping the three genera under 
the popular title: " New Zc;~l;tntl Witttle-birtls." This  view s e e m  to 
suggest t l ~ t  Stonor (1942) ;tnd Fletning (1955) placed tnuch stress 
on the rn;tntlil~ul;tr wattles present in tlie three genera. T h e  presence 
of w;~ttlcs has, in itself, little or no bearing on the systematic relation- 
ship oL the three genera concerned. Wattles, as is well-known, ;ire Inere 
' adornment'  and are fountl in widely different families having repre- 
scntatives with o r  without wattles. Apwt from being nlcrc ' ;ttlorntner~t,' 
it appears to  me that wattles play ;UI important role in recognition For 
I~irtls which occupy ;I crepuscular habitat, such 21s dense forest, i t t  

which light is poor. Nornidly, the wattles of such birds are of some 
brilliant hue of yellow, orange, red or blue, colours which stand out 
in poor light. In addition, the birds w!~ich possess such highly colouretl 
w;tttles are often unicolourous, tlri~b-colouretl or cryptic;tlly colourecl. As 
tlie m;tntlil~ul~tr wattles nornlally ' llitp itbout' with every nlovcment of 
the hcittl the bright hues, in the poorly lit habitat, serve ;IS ' attr;tction ' 
points for rapid recognition within the species. Such wattles may I)? 
referred to as ' Ii;tsh points ' or ' flicker spots.' However, an;tton~ically, 
Cnllnecu tlitt'ers in severitl marked respects l r o ~ n  both Plt i les t~i~xz ts  and 
Hetewlockn (see below). 

T h e  inclusion of Heterctloclttr in I'hilesturnitlae, as suggested by 
Oliver (1955) calls for some comment. Apart from the well-known 
renxirkiible tlitfcrcnces in  the sliitpe ;tt~tl size of the bill between the 
sexes, there are, as might be expected, some slight differences in the 
dements c~nst i tut ing the roof of the mouth. Unlortunately, the tongue 
o l  Heterctlocltrr. is not av;~il;~blc to me. Hut Garrotl (1872) described 
the tongue, although without detail. His description reads: "Simple, 
horny, one third the length of the beak. It forms ;I Hat elongated 
triangle, slightly bifitl a t  the apex, and a little prolonged backwards 
at its lateral bortlcrs, enclosing ;I curved line for the base, the con- 
cavity being backwards antl c:lrrying retroverted papillae. T h e  mucus 
~neml~r; tnc of the palate extends forw;trtl 21s far as the middle of the 
tongue; that of the tnandible goes :I little lurther." Finally, Garrod 
r_oncluclecl that both Philestzcrn~is itnd Helercrlochn were closely ;tllied. 
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Alter examination of the skulls ol these two remarkable genera, I am 
fully in accord with Garrod's vicw. 

T h e  sterna of both Pliilesl~~rrrz~s and Helel-crloclrn share the com- 
mon factor of possessing a low keel, both species exhibiting retartlecl 
powerso01 Hight, a feature not uncommon to several New Zealand 
' land ' birtls. However, the sterna differ in that Philesturnus has two 
posterior lateral processes whereas the sternum o l  Heteralocho has two 
lontanelles instead of lateral processes. I n  the possession of 1ater;rl 
processes Philesturnus approaches the Starling (Stumu.r vu1gari.s). 

Whether Phile.stur~iu.s and Hetenrlochrc should be included in 
the same fi~mily is a debatable point, according to the characters on 
which an author places particu1;ir stress. Except for its remarkably 
sexual dimorphism, Heterrrlochn in most respects is undoubtedly closely 
related to Phileslul-nus and accorcSingly both genera should be incluclecl 
in  the same family, Philesturnidae, as suggested by Oliver (1955). 

T h e  systematic affinity of' Philesturnus, itself, calls for some 
comment. Except for the grcatc.r length of the premaxillae, the bony 
culmen (without horny sheath) is very similar in most details to that 
of S l u r ~ ~ u s  vulg(wis. In both species the culmen is similarly cleprcssccl. 
A con~p;~rison of the tongues of tile two species (cf. Figs. 3 ancl 4) 
also indicates a close relationship. I n  the choice of food the Satltlleback 
is prcdonlin;~ntly insectivorous, but it will feed also on fruits ancl the 
nectar of Ilowers. Likewise, the !$tarling is predominantly insectivorous, 
but will also feed on fruit and nectar. Within the vicinity of hutnan 
habitation, the Starling becomes more on~nivorous and will Iced readily 
at  garbage heaps. 

As already indicated, the st.erna in the two spccics resenlble each 
other very closely in structure, except for the greater depth of keel 
in Stul-nus than in Philestu,l-nus, but, as the Starling is a powerful flier 
and is normally ;I long-distance migrant, a greater depth of keel is to 
be expected. Phile~tzir~zis,  on the contrary, is more localised and as. 
already remarked, has a retarded power of Hight. This reduction in 
the power of flight possibly evolved because of the natural density of 
the vegetation of its habitat. on the one hand and the lack of natural 
predators on the other. Stonor (1942) also made reference to the 
second factor as a possible cause o f  wing reduction and power of flight. 

We come now to the systeinmatic position of Cnllaens which is a t  
present grouped with Philestul-nus and Heternlocha. Anatomically, 
Callnects has little in common with either Philestul-nus or  Heternlochn, 
particularly in the arrangement of the cranial elements. Kelatively, 
the bill is thicker ancl broader (Fig. 8) .  T h e  structure of the tongue 
is outstanding. I t  differs tn;lrkeclly from that of Philesturnus in many 
details. Stonor (1942) figured the palatal region (Stonor, Fig. 5 )  and 
the tongue (Stonor, Fig. 7 ) .  AJthough Stonor's figure 7 shows the 
remarkably truncated apex clearlly, it lacks sufficient detail in  other 
i-eslxcts. Stonor's figure, in spite of its shortcomings, is sufficiently 
characteristic and I feel that, had he contrasted the tongue of Callaeccs 
and Philesturnus in greater cletai:l, he would probably have arrived at  
quite a different conclusion to that expressed. 

T h e  differences in the structure of the bill and tongue between 
Cnllnecrs ancl Pkilesl~lrnus ( m d  Sturnus) are, pcrhaps, reflected by thc 
difference in their diet and habits. 

l ' h c  Iootl o l  Cnllnects consists o l  " tender leaves, Iruits and insects " 
(Oliver, 1955). Among the " tender leaves," I presume, are included 



McCann T O N G U E S  OF NEW ZEALAND BIRDS 45 

the floral structures also. l ' hc  leal-eating habit appears to 11;lve resulted 
in certain modifications to the structure of the bill, particularly in 
the formation of the opposing horny she;tths o l  the culmen and 
n1;mdible. T h e  modifications are even further reflected on the ventral 
surface of the premaxillae, just above the horny sheath. T h e  ventral 
3urface o l  the horny culnien is divided, longitutlin;~lly, into two ridges 
selxtri~tetl by a deep groove; the ridges are transversely rugose, like ;I 

file; the opposing miundibular sheath possesses ;I median ridge with ;I 

groove on either side; the ridge is trztnsvcrsely rugose. When the bill 
is closed, the opposing surLms interlock, forming an  admirable pair 
oE ' forceps ' lor grasping leafy material. (Fig. 8 c, d) . Above the horny 
s11e:tth o l  the culmen, the premaxillae lorn1 a citllus-like area (Fig. 8 ;I). , 
corresponding to the groove and ridges o l  the horny sheath. Thrs 
callus seems to arise from the constant impact o l  the opposing man- 
t1ibul;tr ritlge and grooves when the bird is I'ceding - similar ' in~lxtct 
citlli' appear in some of the I'sittaciformes whicI1 hi~bitu~tlly eat 11;lrtl 
foods. T h e  presence o l  the ' impact callus ' (slightly exitggeratecl in 
the figure) and the structure of the horny culmen and mandible suggest 
that the Kokako ' chews ' its loliaceous loot1 (in the manner of lxlrrots) 
before sw;~llowing it. This supposition appears to be supported by rhc 
1;trge ;itt ;~chn~ent area o l  the massetter and associated muscles. 

'The tongue of Ccil1neci.s (Fig. 6) as ;~lreatly indicated is remark- 
:~l)lv trunc;~ted at  its apex and its anterior margin is conspicuously 
Ixeratc, forming a 'I~rusln,' but one quite unlike thi~t  of ;I true 
~ e l i l ~ g i .  Mesially, there is ;I short ridge, tlorsally, corresponding to 
1.11~ rnctl~an groove in the culrnen; ventr;tlly, this ritlge is represcntctl 
by it r ~ ~ r r o w  correspontlirrg to the ~n; tnt l i l~ul i~r  ritlgc. T h e  horny tissue 
01' thc tlorsal ritlge is obliquely l;tc:cr;tte on either side o l  the ritlgc, 
I'orn~ing ;I ' I)rush ' along its length. T h e  I;~ccrate condition iippc;trs to 
~ c s u l t  I'rom the constant impact I~ctween the opposing surl;~ces ol' the 
Ijill, Ixtwecn which the tongue is const;untly ' to rn '  while it is ; d n g  
;IS ;I ' Ijrush ' to keep the grooves clear of ' m:~sticated ' rn;~tcrial, at the 
same time assisting in the transfer ol' the loot1 tow;trcls the gullet. T h e  
lingual ' 1)rush ' of Cnllnens is more like ;I 'yitrd I,room ' when comp~ret l  
to the most delicate brush of the nectar-feeders, Meliph;~gid;~c. 

T h e  distriljution ol' the ' taste pits ' shows ;I corresponding differ- 
mcc  Ixtween Cri1ke~i.s and Plrile.rttcl-rr~~~ - there is Inore in common 
I~etween Plrilestzrl-n~rs and S(~rl-n~r.s. 

M c C A h T ,  
AlcCAXN, 
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