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vulnerable to predation by Bat Hawks than bats which 
do not aggregate in large numbers, this suggestion is 
not compatible with the high incidence of the non- 
refuging Eptesicus cape&s (Fenton 1975) in the 
pellets we examined. Timing of emergence of bats 
could also affect the prey available to Bat Hawks, but 
the bats in the pellets included early (Eptesicus, 
Pipistrellus, Nycticeius, Scotophilus) and later flying 
(Laephotis, Tadarida) species (Fenton et al. 1977). 
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REPRODUCIBILITY OF HYBRID INDEX 
SCORES 

KENDALL W. CORBIN 

AND 

GEORGE F. BARROWCLOUGH 

The hybrid index procedure, developed independently 
by Meise (1936), E. Anderson (1936) and Sibley 
( 1950), has been used in many studies of avian hy- 
bridization including several involving orioles of the 
genus lcterus (Sibley and Short 1964, Sutton 1968, 
Rising 1970, 1973, B. W. Anderson 1971, Corbin and 
Sibley 1977). Although the hybrid index method was 
labeled “crude” by Anderson ( 1949:88), Sibley was 
convinced that such results were reproducible because 
identical index scores were given repeatedly to speci- 
mens ( pers. comm. ). To measure his ability to assign 
character values similar to those of earlier studies, 
Anderson ( 1971) restored a series of orioles collected 
by Sibley and Short ( 1964). He found that the “dif- 
ference in mean scores [for a locality] varied by only 
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a few hundredths of an index point, although indi- 
vidual scores occasionally varied as much as two index 
points.” Such differences could be significant if a 
consistent bias existed. This problem is aggravated by 
the lack of a reference series of specimens. 

We wished to compare the distributions of character 
index scores of orioles collected by Corbin and Sibley 
(1977) in 1970-1974 to those of Sibley and Short 
( 1964), but were unable to reproduce the earlier 
distributions exactly. We thus questioned whether the 
hybrid index method gave reproducible results. How- 
ever, we show here that the differences between sepa- 
rate analyses are not statistically significant. 

Prior to assigning character values to the specimens 
from the earlier study, we established our own 
reference series of specimens based on the procedure 
detailed in Table 2 of Sibley and Short (1964). This 
reference series included specimens collected at Big 
Springs, Nebraska and Crook, Colorado (Sibley and 
Short 1964) and some of those collected in 1970- 
1974, along an east-west transect from Madison, 
Connecticut to Glenwood Springs, Colorado. The 
list of specimens in this reference series is available 
upon request. 

We reanalyzed specimens from Big Springs, Ne- 
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TABLE 1. Analysis of variance of individual plum- 
age character and hybrid index scores assigned to 
orioles collected at Big Springs, Nebraska in 1955- 
1956 (upper values) and Crook, Colorado (lower 
values ) . 

Sum of Mean 
Source of variation squai-es d.f. square F 

Individual plumage character scores 

Among plumage 
characters 117.22 8 14.65 9.64*** 

190.78 8 23.85 20.92*** 

Between studies 0.44 1 0.44 .29 n.s. 
2.35 1 2.35 2.06 ns. 

Residual 478.56 314 1.52 
316.15 278 1.14 

Hybrid index scores 

Between studies 4.69 1 4.69 .56 n.s. 
.78 1 .78 .lO n.s. 

Residual 286.28 34 8.42 
229.69 30 7.66 

n.s. = not significant at .05 level, *** p < .OOl. 

braska and Crook, Colorado, that had been collected 
by Sibley and Short (1964). The character index 
scores that we assigned were compared to those of 
Sibley and Short (unpubl. data) using two statistical 
tests. First, we correlated the plumage character scores 
that we assigned to each specimen with scores as- 
signed to the same specimens by Sibley and Short. All 
20 correlation coefficients (nine for plumage character 
values and one for the hybrid index value for each of 
two localities) were significant at the .Ol level. 

Second, we compared the values assigned in the 
two studies by means of an analysis of variance (Table 
1). The upper part of the table deals with the varia- 
tion in individual plumage character scores, whereas 
the lower part concerns the hybrid index scores. 
Within the upper part, we partition the variance due 
to (1) inherent differences among the characters and 
(2) differences in the way individual character scores 
were assigned in the two studies. In the lower part of 
the table, only that variance due to differences be- 
tween the assignment of scores is partitioned. For both 
localities the variance associated with the characters 
is significant ( P < .OOl ). That is, the among-character 

OLFACTION IN SNOW PETRELS 

PIERRE JOUVENTIN 

Birds were long considered to be chiefly visual animals 
but this idea has recently been questioned, owing to 
convergent findings in anatomy, ethology, and experi- 
mental physiology. Some birds seem to be much better 
at detecting odors than was thought formerly (Bang 
1960, Cobb 1960a, Henton et al. 1966, Marshall 1960, 
Michelsen 1959, Stager 1964, Tucke; 1965, Wenzel 
1968. 1972. 1973 ). 

Orhitholdgists have suggested olfactory capacities 
for certain procellariiformes (Murphy 1936, Miller 
1942) and anatomists have demonstrated the remark- 
able development of the olfactory bulbs and sensory 

variation associated .with the nine plumage characters 
contributed significantly to the overall variance. On 
the other hand, the variance associated with the dif- 
ferences in the assignment of scores is not significant. 
It is not possible statistically to distinguish our scores 
from those of Sibley and Short ( 1964). 

These results do not bear on the question of whether 
the hybrid index method adequately measures the 
degree of intermediacy of hybrid individuals. Rather, 
they show that using this technique, independent 
studies should obtain essentially identical results. 

We thank L. L. Short for providing us with copies 
of the original scores assigned to specimens collected 
at Crook, Colorado and Big Springs, Nebraska. 
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epithelium (Bang 1960, 1966, 1971, Cobb 1960b). 
Bang and Cobb (1968) found the highest bulb/fore- 
brain index in this group (mean ratio of 29.4 for 11 
species), second only to the Kiwi ( Apteryx australis), 
which attains 34.0. The difficulty of keeping petrels 
in captivity doubtless explains the scarcity of experi- 
mental observations of their sense of smell. 

I sought to study the olfactory capacities of the 
Snow Petrel (Pagodroma nivea), the species that is 
said to have the most highly developed olfactory bulbs 
(Bang 1965). Four non-breeding Snow Petrels were 
captured during the austral summer 1975-1976 at 
French base Pointe Geologic (Terre-Adklie) in Ant- 
arctica, but two could not be tested because they 
never adjusted to captivity, refusing all food. Owing 
to this difficulty, I had to diversify my techniques 
rather than repeat the same experiment. 


