






























(Heath 1989). At 10- 12 days old: gape, base to lower mandible, 
palate and tongue, yell ow-orange; iris, brown; legs and feet, 
li ght grey with fawn-yell ow or mauve posterior surface to tarsus 
(Heath 1989). Juvenile From Heath (1989). At fl edging, 
differs from adult by: Bill , dark grey with black tip and dorsal 
surface of upper mandible. Gape and base of lower mandible, 
yell ow-orange (becoming similar to adult 8-10 weeks after 
fl edging). Legs, grey-black with paler fawn posterior surface. 
Soles, fawn-cream. First immature Apparently similar to adult 
(Heath 1989). 

MOULTS Based on eight skins, one labelled as juvenile, rest 
either adult or fir st immature (CM, NMNZ), and published 
information. Adult post-breeding (Probably third and subse­
quent pre-basic). Littl e known. Probably complete; in adults 
with no active moult , different tracts show similar extent of 
wear. Takes place after young fl edge; duration 5- 8 weeks (Heath 
1989). Moult of body and all marginal coverts recorded from 
one coll ected in Mar.; this bird had all new primaries. Five 
collected in A pr. and May had sli ghtly worn primaries. Skin of 
legs also shed during post-breeding moult (Heath 1989). Post­
juvenile (First pre-basic). Very poorly known. Occurs 10-16 
weeks after fl edging, and fini shed in 2-4 weeks (Heath 1989); 
short duration suggests remiges and rectrices not replaced. 
First immature post-breeding (Second pre-basic). Nothing 
known. 

MEASUREMENTS ( 1- 2) Sl , skins, sexed using labels (CM, 
NMNZ): (1) Adults, possibly including first immatures; (2) 
Juvenile. (3) Fiordland NP, li ve, basis of sexing not known 
(R.S. Gray); methods of measurement (including Culmen) not 
known. 

MALES FEMALES 

WING (1 ) 51.8 ( 1.92; 50-52; 5) 52.8 (2.22; 50-54; 4) ns 
(2) 51 
(3) 50, 51.5 53 

TAIL (1) 20.0 (0.00; 5) 19, 20, 21 
(2) 20 

BILLS (1) 14.6 (0.96; 13.5-16.3; 5) 15.3 (0.71; 14.7-16.3; 4) ns 
(2) 13.5 

CULMEN (3) 10.0, 10.8 11.0 
TARSUS (I) 23.2 (0.77; 22.9-25.7; 5) 23.7, 24.3, 25.2 

(2) 23.0 
(3) 22.5, 24.0 23.5 

Heath (1989) gives total length of adults as 95 (3.10; 37). 
(4-5) U nsexed, fro m museum labels (CM, NMNZ), 

method of measurement not given (Falla 1953): (4) Sl; (5) 
Fiordland NP, s. Sl. 

UN SEXED 

WING (4) 51.5 (50.0-532; 9) 
(5) 47.5, 49.0, 49.5 

CULMEN (4) 10.8 (10.0- 11.5; 9) 
(5) 11.0, 11.0, 12.0 

TARSUS (4) 26.5 (23.0-28.5; 9) 
(5) 24.0, 24.5, 26.0 

HINDTOEC (4) 21.6 (200-24.0; 9) 
(5) 18.0, 20.5, 21.0 

WEIGHTS ( 1) Fiord land NP, live adults, sexed by plumage 
and breeding behaviour (Heath 1989). (2) Fiordland N P, live 
adults, basis of sexing not known (R.S. Gray). 

(I) 
(2) 

MA LES 

15.8 (1.10; 18) 
14.1, 14.2 
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FEMALES 

19.6 (1.60; 19) 
16.7 

** 

Weight of adults in Fiordland NP ranges from 14 to 23 g 
(Heath 1989). Single nestling, tentatively sexed as female, 
from Fiordland N P, 18.2 g (R.S. Gray). 

STRUCTURE lnnerwing short, outerwing moderately long 
and rounded at tip on folded wing; tip of longest primary 
reaches to about half length of tail. Ten primaries: pS or p6 
shortest (though p7 or p4 can be equal longest); p10 8.0-13.0 
mm shorter, p9 2.0- 4.5, p8 0- 2.0, p7 0-1.0, p6 0-0.5, pS 0-1.5, 
p40-2.5, p3 1.0-4.0, p2 1.5-5.0, p12.5-5.0. Sli ghtemargination 
to inner webs of p6-p10, and outer webs of p5-p7, sometimes 
also p8. N ine secondaries, including three tert ials; tip ofl ongest 
terti a! does not reach tip of p1 on folded wing. Tail very short, 
sli ghtly rounded at tip; ten rectrices; tl longest, t2-t5 1-2 mm 
shorter than tl. Bill fairl y short, about same length as head or 
sli ghtly shorter; upper mandible sli ghtly downcurved; lower 
mandible straight but gonys sli ghtly inclined upward; tip of 
upper mandible sli ghtly overhangs ti p of lower mandible. Tar­
sus long, compressed laterall y; scaling, non-bilaminate, single 
large scale with indistinct notches on anterior surface and very 
indistinct division between anterior and posterior surface. 
Tibia full y feathered. Hind toe usuall y longest , length (includ­
ing claw) 21.8 mm (1 .77; 18.8-23.6; 6); middle front toe 90-
105% length of hind toe; inner and outer front toes 80-90%. 
Hindclaw, c. 10 mm long, almost as long as hindtoe. 

AGEING Juvenile probably very simil ar to adult but with 
sli ght differences in colour of plumage (Heath 1989; see 
Plumages); juveniles also have conspicuous 'yellow -orange 
flu sh' to base of lower mandible and gape (Heath 1989) which 
is lost after fini sh of post-juvenile moult. Not known if fir st 
immature distinguishable from adult. 

SEXING Adults probably sexuall y dimorphic in plumage 
(q. v.) and weight, with females significantly heavier than males 
(P<0.01); no signifi cant differences in measurements but few 
data. Adult females appear to have rounder body shape com­
pared with males (Heath 1989). Juveniles, at least those in 
Fiordland N P, also appear sexuall y dimorphic (Soper 1961; 
Heath 1989); too few skins to evaluate such differences else­
where in range (see Plumages: Juvenile). It is possible that 
extent of sexual dimorphism vari es geographicall y; see below. 

GEOGRAPHICAL VARIATION Not full y understood and 
too few skins to evaluate geographical vari ati on. It is suggested 
that plumage becomes increasingly green from N to S (Falla 
1953; Soper 1961; Mi chelsen 1982; Heath 1989; Heather & 
Robertson 1997). Populati ons from Lewis N P (s. Nelson, w. 
Marlborough) and farther S in A rthurs Pass NP (n. Canterbury, 
ne. West Coast) and Mt CookNP (West Coast) are browner on 
upperparts compared with greener populati on from Fiordland 
N P, far s. Sl (Child 1981; Heath 1989). Population from s. 
Fiord land NP originall y described as a separate subspecies rineyi 
(Falla 1953) but this now considered a distinct, bright-green, 
morph (Heather & Robertson 1997; N ZCL) ; this morph (de­
scri bed below) originall y discovered in Dusky Sound region, far 
sw. Sl (Oli ver). Populations NW of Nelson, far n. Sl, suppos­
edly have green plumage similar to those in Fiordland NP; these 
two regions environmentall y simil ar, which may explain simi ­
lari ty in plumage (Heath 1989). However, comparison of skins 
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of two fema les and two males from Nelson region with two ad ult 
males and one unsexed adult from L. McArthur (s. Fiordland 
NP), indicates L. McArthur birds have greener upperparts (this 
study). DNA sequencing of a 202 base-pair region of the 
mitochondrial 12S gene (a slowly evolving gene) reveals a 
0.5% sequence difference between the green morph from 
Fiordland NP and the population from Nelson, n. Sl; this is 
compatible with a period of genetic separation between 
popu lations in s. SI and n. SI (Cooper 1994 ). For the 202 base­
pair fragment, sequence differences between Bush Wren and 
Rock Wren are 6.4% (Fiordland populations of Rock Wren) 
and 6.0% (n. SI populations of Rock Wren); Riflemen differ by 
5.4% and 6.0% from Fiordland and n. SI populations of Rock 
Wrens (Cooper 1994). 

GREEN MORPH (Fiordland NP, s. SI). Very similar to 
popu lat ions farther N but wing possibly shorter and culmen 
possibly longer in green morph, but only three skins of green 
morph available (Falla 1953; Oliver). Description based on two 
adult male skins and one unsexed adult skin (NMNZ) collected 
at L. McArthur, Fiord land NP; differ from adult males collected 
from Arthurs Pass (w. Canterbury, e. West Coast) and Nelson 
by: HEAD AND NECK: Forehead, crown and nape, olive (c51). 
Sides of neck, bright olive (c50) . UPPERPARTS: Mantle, back, 
scapu lars, rump and uppertail-coverts, br ight olive (150). 
UNDERPARTS: Flanks, rich yellow (c55). UPPERWING: Marginal 
and med ian secondary coverts, olive (50) with greenish-blue 
( 164) tinge when viewed from certain angles. Greater second­
ary coverts, brown (28) on most of inner web, olive (51) on 
outer web and at tip. Marginal and median primary coverts, 
black-brown (I 19) with olive (51) fringe . Outer websofremiges, 
dark green (260) at edges, combining to form dark-green (260) 
panel on fo lded wing. 

Degree of sexual dimorphism apparently var ies geographi­
cally (Soper 1961; Heath 1989), with populations in Fiordland 
NP more sexually dimorphic than at other locations . Females 
from Homer Tunnel, n. Fiordland NP, are similar in appearance 
to fema les from Nelson , n. SI, and slightly browner than 
females from L. McArthur (s. Fiordland NP), and richer green 
than females from farther N, in Arthurs Pass (Soper 1961). 
Males from Homer Tunnel are very similar to males from L. 
McArthur (s. Fiord land N P) but much greener than males from 
the Nelson region and A rthurs Pass (Soper 1961). Further 
research needed to assess the relationship between age, sex, 
locali ty and plumage. 
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Volume 5, Plate 1 

Rifleman Acanthisitta chloris (page 60) 
NOMINATE CHLORIS: 1 Adult male; 2 Adult female; 3 Juvenile male, heavily streaked individual; 4 Juvenile male, lightly s treaked individual; 
5 Juvenile female; 6 Adu lt male 

Bush Wren Xenicus longipes (page 76) 
NOMINATE LONGIPESc 7 Adult, bright individual; 8 Adult, dull individual 
SUBSPECIES VARIABJLJS : 9 Age uncertain 

Rock Wren Xenicus gilviventris (page 81) 
10 Adult male, typical individual; 11 Adult male, green morph; 12 Adult female 
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