Lester L. Short & Jennifer EM. Horne 190 Bull. B.O.C.2003 123(3)

References:

Brosset, A. & Erard, C. 1986. Les oiseaux dezgions forestieres du nordest du

Gabon. Vo. 1. Ecologie et comportement des esp&oéieté Nationale de Protection de la Nature,
Paris.

Cheke, R.A.,Mann, C.F. & Allen, R. 2001. SunbirdsA guide to the sunbirds, flowerpeckers, spiderhunters
and sugarbirds of the worldhristopher Helm, London.

Dowsett-Lemaire, F. 1989. Food plants and the annual cycle in a montane community of sunbirds
(Nectariniaspp.) in northern Malawi. Tauraco1:167-185.

Dowsett-Lemaire, F. 1990. Eco-ethology, distribution and status of Nyungwe Forest birds (Rwanda). In
Dowsett, R.J. (ed.). Enquete faunistique et floristique dans la Forét de Nyungwe, Rwanda. Pp. 31-
85. Tauraco Research Report No. 3, Tauraco Press, Ely, U.K.

Fry C.H., Keith, S. & Urban, E.K. (eds.). 2000. The birds of AfricaVol. V1. Academic Press, London.

Jackson, FJ. & Sclater, W.L. 1938. The birds of Kenya Colony and Ugan®&sotectorate Vol. I11.
Gurney and Jackson, London.

Mackworth-Praed, C.W. & Grant, C.H.B. 1960. Birds of eastern and north eastern Afrid4l. 2 (2™
ed.). Longmans, Green and Co. Ltd., London.

Stevenson, T. & Fanshawe, J. 2001. Field guide to the birds of East Africa. Kenya, Tanzania, Uganda,
Rwanda, BurundiT. and A.D. Poyser, London.

Zimmerman, D.A., Turner, D.A. & Pearson, D.J. 1996. Birds of Kenya and northern Tanzan@hristopher
Helm, London.

Addressest ester L. Short and Jennifer FM. Horne, PO. Box 1121, 10400-Nanyuki, Kenya.

© British Ornithologists' Club 2003

Buteo polyosoma and Buteo poecilochrous are
two distinct species

by Jose Cabot & Tjitte deVries

Received 8 June 2002

The Red-backed Hawk Buteo polyosom&uoy and Gaimard 1824 occurs from
southwest Colombia south to the southern Andes, together with the Pamparegion of
Argentina, Patagonia, Tierradel Fuego and the Falkland and Juan Fernandez | slands.
Southern birds migrate to the lowlands of northern and central Argentina, eastern
Bolivia, Uruguay, Paraguay, the Mato Grosso and southern Brazil in winter (Schubart
et al. 1965, Contreras et al. 1990, Fjeldsd & Krabbe 1990, Cabot & Serrano 1988).
Cabot (1988, 1991) reported the occurrence of wintering individualsin the Bolivian
Altiplano. It occurs from sea-level to 4,500 m.

The Puna Hawk Buteo poecilochrou§&urney 1879 inhabits rocky regions and
cliffsin rugged paramo and punaterrain, rocky Andean ridges and Altiplano from
Colombiato northern Argentinaand Chile. It is sedentary and occurs between 3,000
and 5,500 m (Lehmann 1945, Dorst 1954, Solis & Black 1985, Fjeldsd & Krabbe
1990, Cabot 1988).
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B. polyosomand B. poecilochrousre considered to be closely related to one
another, and to other hawks such asthe White-tailed Hawk B. albicaudatusGal apagos
Hawk B. galapagoensisnd Swainson's Hawk B. swainsoniBrown & Amadon
1968, de Vries 1973, Voous & de Vries 1978). The separation of B. poecilochrous
and B. polyosomawas based exclusively on external characteristics (Stresemann
1925, Chapman 1926, Hellmayr 1932, Vaurie 1962, de Vries 1973), athough the
small difference in size between the two taxa, their polymorphic plumages with
some patternsvirtually duplicated, and their partial range overlap hasfuelled along
debate over their exact taxonomic identity. Neverthel ess, most authorsstill recognise
B. polyosomand B. poecilochrouss two distinct species.

Farquhar (1998), on the other hand, concluded that B. polyosomaand B.
poecilochrousare conspecific and should be regarded as one species, namely Buteo
polyosomaThis author argued that the morphological differences are due to clinal
and altitudinal variation in size and body mass, and also used plumage and voice
characteristics to support his proposal.

In thisstudy we demonstrate that B. polyosomand B. poecilochrousre separate
species, with different morphology and body size, on the basis of an analysis of the
external measurements of skinsand of live birds. Thetwo phenotypesareidentifiable
in the hand by a range of body measurements. We also demonstrate that there is no
inter-gradation or clinal gradient between the two entities; where the two taxa occur
in the same altitudinal range in the high Central Andean region, morphological
differences are maintained. Furthermore, Stresemann’s key for separating the two
species, based on the differences in the wing formula (the third outermost primary,
P8, is constantly longer than fifth, P6, in polyosomathe reverse being true in
poecilochrou¥is re-evaluated. We examine the effects of using wrongly identified,
wrongly sexed or unsexed birds on taxonomic decisions regarding the two taxa. We
re-analyse Farquhar’swork, using his material and methods, and re-assess hisresults
and conclusions. All this, together with ecological and behavioural factors, leads us
to conclude that the original status of full species should be assigned to each of the
two taxa, in accordance with the biological species concept.

Material & methods

We examined 118 skins of both taxa held at the Natural History Museum, Tring;
Zoologisk Museum, Copenhagen; Museo Regionale di Science Naturali, Torino;
Institut Royal des Sciences Naturelles de Belgique; Museum national D Histoire
naturelle, Paris; Estacion Biolégica de Dofiana, Sevilla; and Museo Nacional de
Ciencias Naturales, Madrid. Study skins of polyosomawere from Ecuador (1), Peru
(13), Balivia(17), Argentina(16), Chile (23), the Falkland Islands (2) and of unknown
origin (2), while those of poecilochrousvere from Ecuador (6), Peru (14), Bolivia
(17), Argentina (1), Chile (3) and of unknown origin (3).

Controversial and undated skins were identified and sexed on the basis of the
length of the secondaries, wing width, wing depth and the shape of the wing tips,
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according to the range of values given by de Vries (1973) and Cabot (1991).
Additionally, 16 live birds from Peru (11 B. polyosomand 5 B. poecilochrouk in
private zoos and hawking centres, were examined.

Measurements

Comparison of the two species was based on the following measurements (with an
emphasis on those related to wing shape) of museum skins: mass obtained from data
on label; culmen from cere; culmen from base, from thetip of the bill to the angle at
thefront of the skull; cranial width (post-orbital); length of the cubito-radius; tarsus;
inner toe, middle toe, outer toe and hind toe; inner claw, middle claw, outer claw and
hind claw (all measurements taken with a calliper to the nearest 0.01 mm). Wing
length; length of emargination and notch of the five outermost primaries (P6, P7,
P8, P9, P10), from the beginning of the feature to the tip; consecutive distances
between the tips of the five outermost primaries (P9-P10, P8-P9, P7-P8, P6-P7) and
the width of the free fingers of the three outermost primaries at the point where both
emargination and notch start to coincide (Fig. 1). Wing length and feather lengths:
alula, outermost primary (P10), the outermost and innermost secondaries were
measured at their maximum length (straightened and flattened against aruler to the
nearest 0.5 mm). Tail and feathers were measured (nearest 1mm) from their base at
skin insertion to their distal extreme.

The datataken from live birds were asfollows: (a) body mass (g) using adigital
balance; (b) gender determined by body measurement (de Vries 1973), and by the
use of amolecular technique (Ellegren 1996) (all resultscoincided for al individuals);
(c) wing-span (mm) using a measuring tape — two helpers held birds face up with

i

Figure 1. Sketch of primary feathers to indicate measurements taken. Emargination length (1), notch
length (2), width of tip (3) and distance between consecutives tips (4)
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their wings fully extended; (d) wing width (mm) from the anterior margin at the
carpal articulation to the tip of the secondaries with the wing spread; and (€) wing
area(cm”) calculated from the outline of the open wing drawn on millimetre-squared
paper, and then multiplied by two to give the area of both wingstogether. We had no
accessto live male poecilochrougnd so the wing areawas estimated using museum
specimens, which were moistened and prepared with their wings fully extended.

Statistical analysis

To seek morphological differences between polyosomaand poecilochrousve used
a stepwise discriminant analysis (Pimentel & Frey 1978). This option gives pooled
within-group correlations of variables showing the respective discriminant
(canonical) functions. Thisallowsthe user to produce a scatter plot of the canonical
scores for pairs of discriminant functions (canonical roots) which permits
determination of the contribution of each discriminant function to the discrimination
between groups. The analysis, using 19 morphometric variables, was applied to four
different groups: the males and females of both taxa. Birds were allocated to these
categorieson the basis of their measurements, without taking into account differences
in plumage. The wide range of body measurements used in the analysis allows usto
determine objectively which is the most important in separating the four groups.
Only 62 birds were used in the analyses, as some were excluded because of missing
measurements. Thefollowing lengths were used as variables: culmen from the base,
tarsus, cubito-radius, wing length, length of P10, notch of P10, emargination and
notch of P9 and P8, notch of P7, innermost and outermost secondary lengths, finger
width of P10, P9 and P8 (at the point where both emargination and notch coincide)
and tail. In graphical presentation, the position of the individual birdsis determined
by the two most important canonical variables.

The Mahalanobis distanceisaclassification derived from the discriminate which
measures the affinity between elements classified in a multidimensional space. In
this case, birds were positioned in accordance with their body measurements. The
M ahal anobis distance is measured in terms of standard deviations from the mean of
the training samples; the reported matching values give a statistical measure of how
well the spectrum of the unknown sample matches (or does not match) the original
training spectra. Thisallows usto measure standard distances between the centroids
of a cluster based on the dispersion its components. These distances are similar to
the squared Euclidean distances of the respective case from the centroids for each
group (the point defined by the means for all variables in the respective group).
However, unlike the Euclidean distance, the M ahal anobis distance takesinto account
the inter-correlations between the variables in the model (which define the
multivariate space).

Additionally, pooled data of sexes and taxa were reclassified using a principal
components analysis (PCA) (Frey & Pimentel 1978). This analysis allowed us to
evaluate the extent to which different body measurements were associated with sex
and taxa. We used 18 body measurements: culmen from base, tarsus, cubito-radio,
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wing length, length of P10, the distance between the tips of the primaries P10-P9,
P9-P8, P8-P7, P7-P6, notches P10, P9, P8, emarginations P9, P8 and P7, outermost
secondary length, width of tip P9 and P10. N = 50; birds with missing data were
excluded. Briefly, the PCA generates new variables (principal components), based
on correlations among the original variables (body measurements), and identifies
each individual bird in relation to them. Theinterpretation of the principal components
relies on the factor loadings of the original variables, which are the correlations
between the respective variables and components. If thereis any consistent pattern
of variation associated with sex in both species, this will show up in a plot of the
individual scores on the principal components.

The non-parametric Mann-Whitney test (Siegel 1956) was used for independent
samples to discover whether differences existed between the two species in wing
projection or in the fraction in which the primaries surpass the secondaries in the
total wing length when folded. Twenty birds of each species were used without
distinction in sex or age.

Another discriminant analysis was used to test whether polyosomaand
poecilochrousmaintain the same morphological differences when they coexist at
high altitudesin the sameregion, aswell asto determinewhether polyosomaexhibits
geographical variations. The analysiswas applied to migrant femal e polyosomdrom
the Altiplano, to female polyosomafrom the extreme south of their range, and to
female poecilochrougrom the Altiplano. We were unable to carry out thisanalysis
for males due to the small sample size for poecilochrousmales from the Altiplano.
In this analysis we used the following variables: culmen from base, culmen from
cere, cubito-radius, wing length, alula, emargination and notch of P9 and P8,
emargination of P7, inner and outer secondary length and basal width of the finger
of P9.

Results

Morphometrics

The stepwise discriminant analysis (males and females of each taxon) showed that
each of the four groups is separable from the others (Fig. 2), (ANOVA, F30,109 =
14.30, p<0.001). The length of the outermost secondary, culmen from base, wing
length, cubito-radius, notch of P10 and P8 are the body measurements which
contributed significantly in the discriminant function.

Males and femal es of the same species were more similar than the same sexes of
distinct species. The Mahalanobis distance showed that the sexes of each species
resemble each other more than they resemble other clusters: between sexes for B.
polyosomdhe distanceis 23.6 and for B. poecilochrou84.1; B. polyosomdemales
differ by 46.6 from B. poecilochrousmales and by 80.3 from B. poecilochrous
females, while B. polyosomanales differ from B. poecilochrousnales by 83.8.

Based on morphology, multivariate factorial principal components analysis
showed four well-defined and separate groups of birds (Fig. 3). Each group
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Figure 2. Stepwise discriminant analysis based on 19 morphometric measurements of B. polyosoma
males, (O) and females (OJ), and B. poecilochrousnales, (@) and females (H). N = 62.
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Figure 3. Clusters established by means of a principal components analysis based on 18 morphometric
measurements, N = 51. SymbolsasFig. 2.
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TABLE 1
Measurements used in the principal components analysis with significant factor loadings (p < 0.07).

Measurements Factor 1 Factor 2
Cubito-radius 0.86* -2.53
Wing length 0.95* -1.18
Length P10 0.89* 0.11
Distance from P10 to P9 0.70* -0.15
Distance from P9 to P8 0.37 0.78*
Inner notch length P10 0.86* 0.13
Emargination length P9 0.93* -0.02
Inner notch length P9 0.91* 0.11
Emargination length P8 0.89* -0.07
Inner notch length P8 0.91* -0.04
Emargination length P7 0.86* 0.02
Width tip P9 0.83* 0.23
Width tip P8 0.85* 0.13

corresponds to one sex of the two taxa under study. Females generally showed
negative values with regard to factor 2 and occupied lower positions than males
which, on the other hand, tended to show positive values on the same axis. The
sexes of each species formed clearly separated clusters; the most influential
measurements are shown in Table 1. Average values and the ranges of measurements
show that B. poecilochrouss bigger than B. polyosomawith significant differences
in most parameters, both between taxa and sexes (Table 2).

B. poecilochrousnales are slightly larger than B. polyosomdemales, although
there is extensive overlap of values. Wing lengths of birds of the same sex do not
overlapin different taxa (Fig. 4). Neither male nor female B. polyosoma&ver possess
the wingspan or wing width of B. poecilochrous

Wing shape, silhouette and wing loading
Inrelation to wing span and tail length B. polyosomaias a somewhat narrower wing
than B. poecilochrougTable 3). It also has longer wings compared to wing width,
the alula and the outermost primary. Compared to B. polyosomaB. poecilochrous
has a proportionately longer distance from the base of the humerus to the carpal
joint and a shorter distance from the base of the humerus to the wing tip, according
to the ratios of wingspan and the length of the cubito-radius to wing length.
Compared to the maximum length of the outspread wing, the wing of B.
poecilochrousis 17% wider than in B. polyosomaThis percentage was obtained
from the outline drawing of the wings of live birds. B. polyosomadoas greater wing
projection than B. poecilochrougMann-Whitney test Z = 3.97, p<0.001). In the
former, the primaries surpass the secondaries in the folded wing by 33.7%, when
compared to the total wing length, while in the latter the value is 39.8%. De Vries
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TABLE 2
Means and range of measurements of B. polyosomand B. poecilochrousnales and females.
Mass (g), lengths (mm) and surface area (cm?). Levels of significance * = p<0.01 and ** p<0,001
(ANOVA) are shown between species (column A), sexes (column B) and interaction (column C)

B. polyosoma B. poecilochrous

Males Females Males Females

N X Range N X Range N X Range N X Range A BC
Mass 16 6955 (501-822) 4 880 (790-980) 8 840 (700-950) 12 1168 (1010-1280)  ** ** *
Culmen 31 219 (199-236) 31 44 (22-219) 10 228 (199-253) 12 254 (B1-275  ** * —
Culmen from base 2 329 (298-36)1) 3% 364 (334-397) 14 345 (21-379 13 3B1 (357-403  ** ** —
Cranid width 21 459 (423-553) 21 492 (446-523) 7 419 (47-50) 10 494 (465-509 — * —
Tarsus 3B 852 (788-9%6,9) 41 90,3 (80,0-102.1) 17 922 (864-1037) 23 968 (891-109  ** ** —
Inner toe 33 187 (152-234) 31 196 (167-218) 16 203 (191-221) 17 222 (196-255  ** * —
Middle toe 33 297 (255-336) 31 R1 (54-3%63 16 335 (3,7-31) 17 362 (3B7-387  *r * —
Outer toe 3B 212 (174-249 31 234 (203-26) 16 236 (21,3-265) 16 254 (241-271)  ** * —
Hind toe % 21 (179-237) 31 229 (204-258) 16 236 (214-259 17 253 (28-214 — * —
Inner claw 28 221 (207-235) 30 245 (207-289 15 247 (25-215 16 213 (53-29) ** *x —
Middle claw 2 187 (174-203 29 209 (188-241) 15 206 (179-226) 15 222 (07-234)  ** ** —
Outer claw 25 148 (138-162) 21 162 (139-182) 15 165 (145-178) 16 18 (167-193)  ** ** —
Hind claw 25 226 (201-243 24 59 (233-299 14 248 (24-21) 11 218 (54-293)  *r *r —
Wing span 8 1126 (1050-1150) 3 1213 (1180-1260) 21307 (1305- 1310) 7 1474 (1390-1490)  ** ** —
Wing length 363702 (342-386) 41 4068 (387 -446) 17 4254 (402-444) 23 4643 (450-490)  ** ** —
Wing width 7215 (215-235) 2255 (250-255) 2 212 (210-275) 5 309 (305-310) ** ** —
Cubito-radius 33 120 (109-1285) 36 1357 (121,4-149) 13 1372 (130-1435) 16 1463 (1363-156)  ** ** *
Alula 34 989 (85-113) 411085  (98-119) 15 1179 (104-126) 22 1255 (118-136)  ** ** —
Length P10 21134 (157-192) 40 1915 (178-211) 17 2054 (183-231) 20 2193 (205-232)  ** ** —
Notch P10 34 782 (70-87) 39 88 (76-101) 17 97 (81-107) 20 1001  (92-117) ¥+ ** —
Emargination P9 33 154 (140-167) 39 1666 (132-193) 17 1769 (165-192) 22 1889 (179-207)  ** ** —
Notch P9 3B 924 (84-106) 391019  (92-120) 17 1093  (9%6-122) 22 1189 (109-131)  ** ** —
Emargination P8 33 1305 (115-147) 39 1402  (126-160) 17 1479 (134-159) 22 1607 (183-170)  ** ** —
Notch P8 3B N9 (82-109 3B 1015  (91-118) 17 1121 (104-125 21 1193 (112-126)  ** ** —
Emargination P7 33100 (0-113) 1077 (98-13) 15 1165 (100-128) 21 1309 (119-142)  ** ** —
Inner Secondary 351864  (154-203) 40 2058  (186-231) 17 233 (215-248) 23 2504 (222-273)  ** ** —
Outer Secondary 34 1554  (128-174) 40 1628  (140-192) 17 1974 (182-225) 23 2042 (180-229)  ** ** —
Width tip P10 318 (135-20) 39 194 (17-22) 15 216 (195-24) 18 239  (2-27) ** * —
Width tip P9 31202 (17-229 39 21 (19-26) 4 %4 (B-26) 20 264 @ (8-29 o —
Width tip P8 0 212 (18-24) % 284 (195-27) 4 262 (4-28) 19 88 (8-3) o —
P10-P9 2 73 (62-90) 39 748 (65-88) 17 772  (67-8) 18 87  (79-97)  *r ** ¥
P9-P8 2 289 (21-37) 39 318 (22-47) 16 3%  (26-58 20 387 (29-47) o —
P8-P7 R 19 (7-10 H 19 (-8-11) 4 46 (6-11) 24 7 (3-19 ** — —
P7-P6 31 -135  (-30-21) 37 -161 (-32-5) 14 47 (-10-3) 17 -68  (17--1) o — —
Tail 351884 (168-223) 41 2095 (176 -240) 17 2159 (190-238) 23 2389 (215-276)  ** ** —
Wing area 6 2097 1972-2171 2 2448 2440-2454 2 2689 2667-2710 5 3431 3263-3533  ** ** ¥

(1973) also noted this fact when applied to wing depth, i.e. the distance from the tip
of the innermost primary to the tip of the longest primary, in proportion to wing
length.

The outline of the wing tip is more rounded in B. poecilochroughan in B.
polyosomdFig. 5), the outermost primary P10 being relatively long and the rest of
the outermost primary tips more equal in length (especially P6 and P7). All this
produces arather wide wing shape with ashorter and blunter wing tip. Furthermore,
the alulais somewhat longer in B. poecilochroughan in B. polyosoma
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Figure 4. Distribution of wing length (mm) in 118 specimens of B. polyosomand B. poecilochrous

Figure 5. From left to right: darker males of B. polyosoma, B. poecilochroasd B. albicaudatus
Specimens from the collection of the Estacion Biol6gica de Dofiana. Photograph by Benjamin Busto.
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TABLE 3
Ratios in some wing parameters in male and female B. polyosomand B. poecilochrous
LP10 = length of primary 10.

B. polyosoma B. poecilochrous
Male Female Male Female
n X sd n X sd n X sd n X sd
Wing span / wing width 8 506 0.03 2 491 016 2 480 007 5 440 005

Wing length / wing width 8 164 009 2 161 001 2 156 003 5 149 003
Cubito- radius/wing length 31 032 011 36 033 014 13 032 016 14 047 0.0
Wingspan/winglength 10 300 012 3 298 009 2 310 001 7 320 008

LP10/ cubito- radius 33 145 007 36 141 0.08 13 149 0.09 14 151 005

Wing length / LP10 28 213 084 34 213 082 17 203 012 17 211 0.69

Wing length / alula 33 376 024 35 375 020 15 362 021 19 370 014

LP10/ aula 31 175 014 40 176 011 15 174 088 17 174 008

Wing width / tail 8 120 013 2 120 001 2 138 005 5 131 005
TABLE 4

Standard and linearised values of wing loading in B. polyosomand B. poecilochrous.
S=Wing area(cm”) ; W = Body mass (g).

B. polyosoma B. poecilochrous
Coefficient Male Female Male Female
SIW 3.01 2.78 3.20 294
/s w 5.17 5.50 5.50 5.56

Thewing in B poecilochrouss similar to that of B. albicaudatusn width andin
the pattern of internal markings, although it differs inasmuch as its innermost
primaries are somewhat longer and its outermost primaries are shorter; the opposite
istruefor B. albicaudatugde Vries, 1973). In relation to wingspan and wing width,
the tail of B. poecilochrouss proportionally shorter than that of B. polyosoma

B. polyosoméasalarger wing loading than B. poecilochrougTable 4). At equal
body mass, male and female B. polyosoméehave 5% and 5.5% less surface area
(both wings) respectively than the same sexes of B. poecilochrousin both taxa
mal es have lower wing loadings than their respective females.

Buteo polyosoma of the Altiplano

B. polyosomaoccurs above 3,500 m during the austral winter in the high Andean
region of Bolivia, sharing itsaltitudinal range, but not habitat, with B. poecilochrous
(Cabot 1991). A stepwise discriminant analysis with 12 body measurements was
applied to female B. polyosomaand B. poecilochroudrom the central Andean
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highlands and to B. polyosomdrom the extreme south of its range. The two groups
of B. polyosomdiad more in common with each other than with B. poecilochrous
(Fig. 6). The difference between the groups is significant (ANOVA, F,, ,,= 19.76,
p<0.001). The statistically significant body measurements that contributed to the
discriminant function were the length of the inner and outermost secondaries, the
cubito-radius, the culmen from base measurement, the emargination of P9 and the
length of the innermost secondary. The B. polyosomdirom the Altiplano seemed to
be slightly smaller than those from the far south of their range in Chile, in the Rio
Negro, Patagonia and Tierra del Fuego in Argentina, and the Falkland Islands
(Table 5).

Analysis of Stresemann’s criterion
Stresemann (1925) argued that in B. poecilochroushe fifth outermost primary (P6)
is longer than the third (P8), and that the reverse pertainsin B. polyosoma

Our results show that in B. poecilochrouglifferences between the tip distance
P6-P7 are similar to the P7-P8 distance (Table 2), and show an average difference of
0.1 mminmalesand 0.3 mminfemales. A small amount of differential weathering
between feathers and/or aminimum of natural difference may explain thisdisparity,
present even in the two wings of the same individual. Of the specimens of B.
poecilochrousexamined in this study, 45.4% of females (n = 11) had P6 (fifth)
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Figure 6. Stepwise discriminant analysis based on 12 morphometric variables from females of B.
polyosomarom the southern region (A ), B. polyosomdrom the High Central Andes of Bolivia ([1),
and B. poecilochrougrom the High Central Andes of Bolivia (@)
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TABLE 5
Averages and ranges of measurements (mm) from females of B. polyosomdrom the Altiplano (n=4)
and the southern parts of its range (Patagonia, Tierra del Fuego and Falklands Islands) (n=13).

Altiplano Southern Zone
X Range X Range
Culmen from base 36.5 35.9-37 371 35.1-39.7
Tarsus 85.3 80.0 - 89.6 90.5 83.2-99.2
Cubito-radius 130.7 129.0-132.0 139.1 132.5- 145.8
Wing length 3955  390.0-408.0 411.7 392.0 - 446.0
LP10 189.7  186.0-196.0 192.3 178.0 - 202.0
Tail 211.3 201.0-223.0 2184  190.0-240.0

longer than P8 (third), the same percentage showed the opposite, and 9.1% showed
no difference between the feather tips. In males (n = 8) 62.5% had P6 (fifth) longer
than P8 (third), 25% the opposite and 12% had both the same length.

In B. polyosomdemales 92.6% (n = 27) of birdsfollowed Stresemann criterion,
3.7 % (1) did not and the same percentage had both feathers of the same length. The
exceptions were due to the growth of P8 being incomplete. All male B. polyosoma
(n = 22) fulfilled Stresemann’s criterion. The average difference between both
primariesin B. polyosomavas 13.0 mm in males and 16.1mm in females.

Mistakes in the identification of species and sex in museum skins

Errors in sexing

Of the specimens examined, 26.3% (n = 31) had no indication of sex and 7.9% (n =
9) wereobviously wrongly labelled: 6.8% (n = 8) of the maleswere sexed asfemal es,
while the remaining 0.8% (n = 1) were females sexed as males. Most of the males
sexed as females were polyosomaexcept for one poecilochrousThese specimens
are subadults. Birds at this stage show a chestnut-reddish back like the definitive
plumage of adult females (Pavez 1998), except for two specimens which had a
definitive adult plumage with a grey back.

Errors in identification

Wrongly identified specimenswerefound in all of the collections studied. A total of
16.7% (n = 7) of al B. poecilochrousad been identified as B. polyosomawhile
only 1.3% (n = 1) of B. polyosoméas been identified as B. poecilochrousThis
high proportion of errors in the determination of B. poecilochrousndicates that
they had been identified according to Stresemann’s criterion or simply misidentified.
Other detected mistakes include a B. polyosomadentified asaB. albonotatusand
two B. albicaudatusone B. ventralisand three specimens of B. albigula(two of
light plumage and one of dark plumage) all identified as B. polyosoma
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Discussion

The long debate on the systematics of these taxa has been due to the difficulties
experienced by taxonomists when attempting to separate birds in the hand. A series
of characteristics exhibited by the species of Buteogenerate these difficulties. These
are: 1) delayed maturation of six years before attaining definitive adult plumage in
B. polyosomdPavez 1998) and B. poecilochrougunpublished data); 2) age-related
plumage changes depend on colour phase (Lehmann 1945, Jiménez 1995, Pavez
1998); 3) dimorphic adult plumage (Housse 1945, Vaurie 1962, Pavez 1998); 4)
immature males show a chestnut-reddish dorsal patch, asin adult females (Brown &
Amadon 1968, Pavez 1998); 5) some plumages appear in both species (Vaurie 1962).
B. polyosomand B. poecilochrouslso share other factors which are common in
the genus (Brown & Amadon 1968): two colour morphs (Housse 1945, Lehmann
1945); highindividual variability in plumage (Vaurie 1962); medium-size, with some
overlapping measurements especially in female B. polyosomaand male B.
poecilochrougde Vries 1973, Cabot 1991); and overlap in geographical range.

All thisleadsto awidearray of different plumageswith, in addition, interspecific
size variations, intraspecific sexual differences and geographical variations in size
in polyosomaJiménez 1995). Variations in shape of specimens, due to differences
in preparation, may also have contributed to difficulties in identification.

Theunravelling of all these characteristics has been made possible by combining
data from museum specimens, captive birds and the field. Previous studies were
based on partial and fragmented information extracted from asmall (Jiménez 1995),
heterogeneous and patchy collection of museum skins which prevented those
ornithologists who were not familiar with the species from establishing specific
identification criteria. Furthermore, within the examples analysed there are anumber
of birds belonging to other species, aswell aswrongly sexed or misidentified birds
(Vaurie 1962, Jiménez 1995 and our results), aboveall in the cases of B. poecilochrous
identified asB. polyosomaThislast factor isdueto the application of the Stresemann
rule, awrongly formulated key which was widely accepted by ornithologists as the
only way of separating the species, despite the fact that its effectiveness had been
questioned (Hellmayr 1932, Vaurie 1962). This rule gave the species one of the
largest ranges of individual size variation among raptors, with very wide ranges
given for one sex and very narrow ranges for the other (Brown & Amadon 1968,
Blake 1977).

Our statistical analyses of body measurements showed that there are two
phenotypes, with differing proportions and sizes, which correspond to B. polyosoma
and B. poecilochrousThey are reasonably easy to separatein flight, and most field
observations make no mention of identification problems (Macedo 1964, Fjeldsa
1987, Remsen & Traylor 1989, Jménez & Jaksit 1990, Jiménez & Jaksit 1991,
Jaksic et al. 1991, 1992).

Between these two taxa, no morphological intergradation related to geographical
features has been detected; neither have any field data nor case of morphometry
which might suggest hybridisation ever been reported. On the other hand, when B.
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poecilochrousand B. polyosomashare an altitudinal range, sizes and proportions
differed.

In B. polyosomabody size is linked to geographical features, such that bigger
birds occur in the extreme south of the range (de Vries 1973, Jiménez 1995 and our
results), smaller birds are found along the coasts of Peru and Ecuador (Swann 1922,
Ortiz-Crespo 1986, Fjeldsa & Krabbe 1990), while wintering birds in the Altiplano
are, on average, slightly smaller than the birdsin the southernmost part of the range.
In B. poecilochrouso size variation was detected according geographic factors.

Farquhar (1998) considered that B. poecilochrouds conspecific with B.
polyosomabased on the following conclusions from the material he examined:

a) wing length and wing formulavaried clinally and could not therefore be used to
Separate the species.

b) in adults and juveniles the shape of the wing tip changed in relation to wing
length.

¢) wing length varied according to body size and mass, both of which varied with
altitude.

d) body colour exhibited huge variation throughout the range.

€) theaarm call given throughout the range did not differ.

Farquhar used incorrect methodology and interpretations:

a) Following Vaurie (1962), Farquhar recognised only two age classes, adults with
awhitetail and subterminal black band and immatures with a brownish-grey tail
with fine dark barring. This classification gives the species a far greater
polymorphism than really exists, since it covers the sequential age-related
plumage changes which occur as birds attain their definitive adult plumages
(Pereyra 1938, Housse 1945, Goodall et al. 1951, Jiménez 1995).

b) He failed to attribute variations in colour and plumage patterns to chance and
also did not question whether light and dark morphs exist. Likewise, he did not
link variation in plumage with sex (Vaurie 1962, Housse 1945, Pavez 1998).

¢) Heonly compared alarm calls, which sometimes resemble those of other Buteo
species (de Vries 1973). Furthermore, the calls he obtained were from females
of four pairs which, surprisingly, correspond to three different silhouette types:
long, rounded wing; short, pointed wing and wing long, pointed wing. Fjeldsa &
Krabbe (1990) noted that calls differ between the two species.

d) He did not analyse available information regarding morphological, ecological
and behavioural aspects, which help to separate the two taxa.

Asaresult of these misinterpretations, Farquhar (1998) obtained a great variety
of colour forms with no apparent correlations. He obtained a continuum of wing
lengths and shapes which he related, without going into detail, to altitude. In fact,
his birds with long wing length (female B. poecilochrousand (smaller) short wing
length were at the ends of the continuum, with overlapping male B. poecilochrous
and female B. polyosoman the middle.
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Information available regarding other aspects of the natural history of these birds
highlights the differences between the two taxa and agrees with our conclusions.
Namely:

a) Plumage morphs. In B. polyosomapal e-morph birds make up almost the whole
population, except in Tierra de Fuego and the Falklands Islands where darker
birds predominate (Reynolds 1935, Woods 1988). In B. poecilochrousthe ratio
of dark/pale birds is 50:50, or sometimes with a slight proportion in favour of
dark birds (Meyer de Schauensee 1970, de Vries 1973); no geographical variations
are documented.

b) Useof space. B. polyosomasageneralist and occursin abroad variety of regions,
while B. poecilochrouss restricted to a specific mountainous habitat over 3,500
m (Meyer de Schauensee 1970, Fjelds& 1987, Fjeldsd & Krabbe 1990). The two
species do not mix where they coexist (Cabot & Serrano 1986, Cabot 1991).

¢) Food. B. polyosomaakes medium- and small-sized mammals, as well as
occasionally larger prey such as domestic fowl, European hares and rabbits
(Schlatter et al. 1980, Woods 1988, Jiménez & Jaksit 1991). B. poecilochrous
has amore broad-based diet, both in size and type: earthworms, spiders, beetles,
wasps, grasshoppers, fish, frogs eggs, frog larvae, lizards, birds eggs, birds,
small- and medium-sized mammals such as Cottontails Sylvilagus(Lehmann
1945, Macedo 1964, Solis & Black 1985, Jimenez & Jaksit 1990).

d) Hunting techniques and eco-morphology. B. polyosoméhunts from look-out
points (Bellati 2000) or from low over the terrain (Rocha & Quiroga 1996). B.
polyosomaas a shorter wingspan, greater wing loading and narrower and more
pointed wingswhich giveit, therefore, greater propulsion for flapping flight and
more speed and inertia when gliding. A proportionally longer tail also confers
greater manoeuvrability. B. poecilochrousuntsfromtheair at considerable height
(Rocha & Quiroga 1996), sometimes hunting co-operatively (Cabot 1988), and
also walks in search of invertebrates (De Vries & Coello unpublished.). B.
poecilochroushas the typical features of a glider, with alarge wingspan, broad
wings, wings with long slots, a large alula and a lower wing loading. These
permit high manoeuvrability at low speed, great soaring capabilities, static uplift
(Welty 1982) and greater capacity to hang and hover. It holdsits wings elevated
in aV-form and the broad, short tail permits static climbing in close spirals.

€) Movements. The B. polyosomaopulations in Patagonia and Tierra del Fuego
winter in lowland areas of central and northern Argentina and neighbouring
countries. Birds wintering in the Altiplano are thought to originate from central
and western Argentinaand central Chile, where numbersfall in winter (Jiménez
1995). In B. poecilochrousonly altitudinal movements to lower areas around
2,000 m in winter in the extreme south of its distribution have been recorded
(Jaksit et al. 1991).

f) Breeding behaviour. B. polyosomas monogamous and no cases of polyandry
have ever been recorded in its extensive range. In B. poecilochrous75% of
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breeding birds at Antisana Mountain in Ecuador are polyandrous (Solis & Black
1981, De Vries & Coello unpublished)

All the above indicate that B. polyosomand B. poecilochroushould be treated
asdifferent taxa. Selective processes have led to mechanisms of ecological speciation.
These include the diversification of all aspects of the phenotype, including the
evolution of differencesthat allow the exploitation of different ecological resources,
and thus permit coexistence in sympatry. We conclude, therefore, that, according to
thebiological speciesconcept, B. polyosomand B. poecilochrousreisolated species
and that their respective specific statuses must be conserved.
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The correct publication date of Aplonis corvina
(Kittlitz, 1833)

by Julian P. Hume & Alan Peterson

Received 30 September 2002

The recent paper by Hume (2002) contains both an error and confusion regarding
the publication details of the name Aplonis corvinaTheerror isthat the name should
have been written as Aplonis corvina(Kittlitz, 1833), because the species was
originally described by Kittlitz as Lampothornis corvinaThe confusion relates to
the dating: Hume (2002) followed Amadon (1962) in giving the date of publication
as 1833, but then referenced the relevant work (the second part of Kittlitz's
Kupfertafeln zur Naturgeschichte der Voghéreafter Kupfer. Nat. Vog as 1832, a
date that has also been used by some authors.

The Rothschild Library at The Natural History Museum, Tring, has a bound
copy of the three published parts (= Hefts) of Kupfer. Nat. Vog.each preceded by its
original title page. Thetitle page of the first part is dated 1832, whereas the second
and third parts are both dated 1833. The correct publication date for Aplonis corvina
and other taxa described in the second part is thus 1833. Inits entirety, Kupfer. Nat.
Vog.should be referenced as Kittlitz (1832-33).

A further potential source of confusion, avoided by Hume (2002) but for
completeness worth mentioning here, is that Kittlitz (1835) also published a more
detailed description and illustration of A. corvinain volume 2 of the Memoirs of the
Academy of Imperial Sciences, St. Petershinetitle page of which isimprinted
23 November 1831. However, this “1831" paper in fact was not published until
1835 (imprinted title page of the memoirs) and so does not constitute the type
description, despite being referenced by Kittlitz (1833) and clearly intended by him
to appear first.

For information concerning the nomenclature of A. corvinaand other
nomenclatural matters, the following website, set up by A. Peterson, is available
online: http://www.zoonomen.net/





