














streaks. Vent, thighs and under tail-coverts, as male. Tail, 
Upperwing, Underwing As male. 

Downy young Top of head buff, with dark-brown cap 
narrowly bordered by white towards rear. Upperparts, buff or 
cinnamon-buff with dark-brown to black-brown para-vertebral 
and dorso-lateral stripes. Underparts, white, buff on breast, and 
blotched brown on flanks and thighs (Raitt 1961; Fjeldsa 1977; 
Leopold 1977; NZRD). 

Juvenile Sexes similar until about 7 weeks old, when new 
black (male) or brown (female) feathers appear on ear-coverts 
(Williams 1959; Raitt 1961). Head and neck Top of head and 
neck, li ght brown (26) streaked black-brown (119). Crest feath­
ers, short, broad and not folded, black-brown ( 119). Upperparts 
Feathers of mantle, li ght grey (85) at bases grading to dark brown 
(119A) distally with irregular white shaft-streaks that fl are to 
spots at tips. Scapulars, brown (121 C) blotched dark brown 
(121), with bold cream (92) shaft-streaks that fl are at tips. Back 
and rump, li ght grey (85 ), brownish towards tips. Underparts 
Breast, brownish grey ( c80) with triangular off-white spot at tip of 
each feather. Belly and thighs, off-white with inconspicuous light 
grey-brown ( 119C) barring. Tail Dark grey ( c85) speckled buff 
( 124) in centre of rectrices, mottled buff at edges and tip. 
Upperwing Primaries, dark brownish-grey (c79), outer two uni­
form and inner eight mottled buff (124) along outer edge and 
speckled buff at tip. Secondaries, dark brownish-grey (c79), uni­
form at base of inner web, speckled and mottled light brown 
(223D) elsewhere. Tertials, brown (123A) speckled black-brown 
(119) with broad buff (124) inner edge and short broad black­
brown ( 119) stripe at tip of inner web. A lula and greater primary 
coverts, dark brownish-grey (c79) mottled li ght brown (223D) on 
outer web and with white triangular spot at tip (see Fig. 1 ); outer 
two or three, usually uniform or nearly so. Rest of coverts, as 
scapulars. Underwing Remiges and greater coverts, dark brown­
ish-grey (c79). 

First immature Sexes alike. Differ from respective adult 
plumages only in retained outer two juvenile (pointed) primaries 
and greater primary coverts. 

Aberrant plumages Crawford et al. ( 1987) reported a fe­
male from USA with plumage intermediate between that of male 
and female. 

BARE PARTS Based on photos (Aust. RD; K.E. Westerskov) 
and museum labels (AWMM, CM, NMNZ); sexes simil ar. Adult, 
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( 1900) reported partial moult of head and neck in USA birds; has 
not been reported since and could not be detected by Raitt 
( 1961) on skins. 

MEASUREMENTS NZ, skins (AWMM, CM, NMNZ): (1) 
adults; (2) fir st immature. 

MALES FEMALES 

WING (I) 116.3 (1.95; 113- 118; 10) 112.3 (2.88; 110-117; 6) ns 
(2) 113.6 (2.07; 11 2-117; 8) 114, 114, 115 

8TH P (I) 81.0 (2.3; 77-85; 10) 77.3 (2.22; 75-80; 4) ns 
(2) 80.4 (3 1; 76-86; 8) 79, 81,83 

TAIL (I) 90.4 (4.1; 86-99; 10) 83.0 (3.00; 79-87; 7) ns 
(2) 87.7 (3.5; 83-92; 7) 85,81,85 

BILL F (I) I 2.0 (0.56; 11.0-12.9; 9) 11.8 (0.42; 11.4- 1 2.6; 7) ns 
(2) 12.6 (0.63; 11.3-13.5; 8) 11.7, 11.8, 12.0 

TARSUS (!) 3l.Z (1.06; 30.0-33.2; 10) 31.3 (0.72; 30.5-32.4; 6) ns 
(2) 30.9 (1.08; 29.3-32.3; 8) 31.4, 30.1, 31.2 

TOE (I) 27.1 (0.73; 26.0-28.5; 9) 26.8 (0.76; 26.0-28.2; 6) ns 
(2) 27.0 (0.91; 26.2-27.9; 8) 25.5, 26.4, 26.5 

SI, NZ, adults and immatures, July; WING = minimum 
chord; TOE C =mid-toe with claw (Williams 1952): (3) Central 
Otago; (4) Taupo. 

MALES FEMALES 

WING (3) 111 (3.32;103-117;28) 110 (2.64; 103- 115; ZZ) ns 
(4) 110 (2 90; 106-113; 10) 108 (2.28; 106-11 2; 10) ns 

BILL F (3) 12.8 (0.82; 11.0-14.5; 28) 12.7 (0.58; 11.0-13.5; ZZ) ns 
(4) 13.9 (0.59; 13.0-14.7; 10) 13.1 (0.59; 12.0-14.2; 10) ns 

TARSUS (3) 35.5 ( 1.58; 32.5-40.0; 28) 35.8 (2.04; 32.0-38.0; ZZ) ns 
(4) 34.2 ( 1.58; 31.0- 36.7; 10) 33.9 (1.42; 31.1-35.5; 10) ns 

TOE C (3) 35.4 ( 1.36; 32.0-38.0; 26) 35.4 (35.5; 33.0-37.5; 21) ns 
(4) 33.3 (2.25; 30.0- 36 I; 10) 33.9 (2.05; 29.3-35.3; I 0) ns 

WEIGHTS Sl , NZ (Williams 1952): (I) Central Otago, adults; 
(2) Central Otago, fir st immatures; (3) Taupo, adults and 
immatures. 

MALES FEMALES 

First immature Bill, black. Iri s, brown to dark brown. Legs, grey (1) 191.5 (15.6; 146-211;61) 1850 (13.8; 150-209;41) 
189.2(10.7; 174- 214; 18) 178.4 ( 12.8; 158-194; 13) 
176.0 (10.9; 159-188; 10) 162.0 (10.4; 151- 180; 10) 

to brownish grey or grey-brown. Downy young Bill and feet, (2) 

buffish pink; iri s, dark brown (Fjeldsa 1977). (3) 

MOULTS Described in detail from Californian birds by Raitt 
(1961 ). Adult post-breeding (Pre-basic). Complete. Primaries, 
outwards; other tracts completed within time-span of primaries. 
Secondaries, inward and outward from s3 and inward from s11. 
Tail, centrifugal. Williams ( 1959) stated details in NZ to be 
similar to those reported from California by Genell y (1955) 
except for timing. In California, females begin moult shortly after 
broods hatch, males about a month before (Genell y 1955; Raitt 
1961 ). Post-natal Already begun at hatching with juvenile p1-
p7 just emerging; completed with growth of p10 in Weeks 10 or 
11; natal down retained on ear-coverts until Week 7 (Raitt 1961 ). 
Post-juvenile (First pre-basic). Partial, juvenile greater primary 
coverts and p9 and pI 0 retained. Overlaps with post-natal moult, 
inner juvenile primaries being replaced before outer ones grown. 
Moult of primaries begins 3-4 weeks after hatching and completed 
c. 25 weeks (Williams 1959). Other tracts simil ar to adult post­
breeding (Raitt 1961 ). Pre-breeding (Pre-alternate). Dwight 

-----------------------------------------
In California, weight fluctuates during year by c. 30 g in fe­

males and c. 20 g in males; females reach maximum weight in 
midsummer, males in early spring; fluctuati ons due to develop­
ment of ovarian follicles and oviduct in females, seasonal aggres­
sion in males (Lewin 1963 ). Downy young c. 6 g at hatching 
(Fjeldsa 1977). 

STRUCTURE Wing, short, rounded. Eleven primaries; p6 
longest; plO 13-22 rnm shorter, p9 6-11, p8 0-4, p7 0-1, pS 1-3, 
p4 2- 9, p3 6-17, p2 15-24, p1 25- 34, p11 minute. Fourteen 
secondaries (Ohman 1967) including four tertials; longest tertia! 
falls between p2 and p4 when wing folded. Tail, wedge-shaped, 
narrow when folded, long for ground bird; 12 rectri ces. Bill , high 
and wide at base, heavy and conical; culmen, strongly arched; 
lower mandible, small, overlapped by upper; nostril, slit-lik e, 
diagonal, covered dorsall y by large oval operculum. Foot scales, 
scutell ate on front of tarsus (in two rows) and top of toes; reticu-
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late elsewhere. Outer toe 73-76% of middle, inner 60-70%, hind 
23-29%. Claws, quite long, slightly curved, about twice size of 
claw of Stubble Quail Cotumix pectoralis . 

AGEING Young can be aged with considerable accuracy on 
growth offirst winter (first basic) primaries; see Williams (1952), 
Thompson & Kabat (1950) and Raitt (1961) for methodology 
and ageing charts. Physiological methods of ageing young given 
by Lewin (1963). 

GEOGRAPHICAL VARIATION Seven subspecies native to 
w. North America (Leopold 1977). One or two introduced to NZ 
from c. 1862 onwards; derails summarized in Williams (1952) and 
Long (1981). NZ skins seem closest to subspecies brunnescens 
(olive-brown tinge to upperparts) but little comparative material 
and what there is possibly unreliable. Some greyer skins possibly 
nominate californicus or h ybrids between californicus and 
brunnescens. Twenty skins from Taupo and Otago sent to Museum 
ofVertebrate Zoology were identified as califomicus by FA. Pitelka 
(Williams 1952 ). NZ stock introduced to Norfolk!. , where estab­
lished, and to much of Aust. where surviving only on King I. 
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Chukar Alectoris clluknr (page 386) 
1 Adult; 2 Downy young; 3 Juvenile; 4, 5 Adult 

California Quail Lopltorh;x califomiws (page 358) 
6 Adult male; 7 Adult female; 8 Downy young; 9 Juvenile; 10 Adu lt male; 11, 12 Adult female 
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