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Cardiac and Pectoral Muscles of Trochilids.—Since hummingbirds are among
the most active of birds and are able to Ay at high speeds, I bave been interested in
determining the relative proportions of their hearts and pectoral muscles to the whole
body.,  So far as 1 know little has been published on this subject. Riappell (E931,
Crnith. Monatsh., 39: 124) gives the heart and body weights of three specics of
trochilids, four specimens in all, three of them in captivity after being transported
from Beazil to Berlin, I have determined the body weights and heart weights in
several species and the weights of the pectoral musculature inoa few species of
trechilids, Ir. Alexander Wetmore of the Smithsonizn Instituticn has been kind
enough to identify all of the specimens.

The birds were weighed in the field on a spring balance made especially for this
work [sensitiviey to 0.25 gram). They were then placed in small plastic bags to
prevent evaporation until reaching camp where they were weighed agein on a torsion
balance sensitive to 2 mg.  The pectoral musculatore was cut carefully away from
the bone for weighing which was done on the torsion balapee. After removing
the pericardium, the large blood vessels were severod close to the heart, and all blood
removed from the latter by means of filter paper. The hearts were weighed an a
Roller-Smith torsion balance sensitive to 0.02 mg. Al birds except Arciilochus
colubris were collected during Jaouary, February, and Mareh in Panama.

Body weights were determined in 148 specimens, distributed among 25 SpeCies
and subspecics. Feart weights were obtained in &2 specimens of 22 species and
subspecies, and pectoral musculaturs weights in 13 specimens of % species and sub-
specics.  Although the body weights were kept separate for the sexes, in only
three species was there a difference. The sigoificance of the . difference between
sexes was: for Amazilic edward nivecvenfer I < 001 for A mazilia tzacel! fzacad P <
0.00; and for Damephila julic ponamensis P < 005, A record was kept of the time
of day at which each bird was killed.,  This ranged from 7 a.m. to 5 pom. However
the body weight in the same species hore no relation to this time, -

Heart weights among individuals of the same species showed considerable varia-
tion in relation to the body weight (table 1), The standard errors are shown in
species with more than four values.  Although the standard ercoc is usually not large,
in several species the range was great because of values in a few individuals e.g,
the greatest difference in extreme values was in Sefasplorns, 1.50 to 2.86 per cent.
Other examples are: Aunthracothorsr, 1238 to 2,68 per cenl; Chlseastilbon, 166 to
2,37 per cent; Amaozdfia fzacadd, 164 to 2,97 per cent,

Comparing species T found that except far the abonormal veloes, the heart ranged
from 1.74 to about 2.40 per cent of the body weight, The limited number of deter-
minations for the pectoral muscalature shows the great propartion of the body found
in this organ.  The values range between 22,3 and 33.7 per cent in the dilferent
species and average 27,14 per cent,

Baldwin and Fendeigh (1933, Auk 53 416467} reported 2 daily rhythm of body
weight, the lowest values ocourring in the early moroing and the greatest in the
late afternoon or carly evening.  Thew attributed this to feeding,  In those Species
where specimens were collected in the moming and afternoou T observed no such
difference. However, my scries was too small to be conclusive,

Rippell (1931) reported species which were different Feom any of those studied by
uz.  His heart values were somewhat higher than most of ours, heing 2,263, 2463,
and 2,23 per cent, Three out of four of his spechinens bad been in captivity in
Europe,

In a series of 300 species and subspecies of birds which [ bave collected, only 12
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TABLE 1

CARDIAC AND PECTORAL MUSCLES 0F TROCHILIDS

Pedoral

Heorl ax Higciladure
Body weigh! per cend af o5 per sent of
Farm BT gTams By tpeeghd bady wefpkt
Cilaweir hirsuts o finss 59 6,13 =032 (8 137 20,19 {1} 27.4
13" 695
Fhosthornis guy corwsous 3" 5.53; 5.7 6,09 (3] 2.27; 2.40; 2.5 (1) 25.4
FPhacthorniz saperoiliosus cossimii 19 6,15 (1) 2,19
Phasthornes lonpwemareus feiuraler 1% 2.64 (1) 2.42
Fhasochros cusierii 49 7.0; T.5; .18 9.0
g 9,30 £0.24 (6) 1,74 0,065
Campyioplerns kemilsucurus 3 112 11.25; 13,30 (3] 1.57; 1.94; 201 (1) 347
Florisuga mellivora 29 6.B; 7,12 {1 1.83
Colibrd thalarrines cabaridis 19 4.8
2 5.1 547 . {2 .88 2010
Anthrecotberax migricallis sigricolliz 29 7.2 7.47 (2] 1.88; 2.66
1 6.5 T2
ChlorastiBor canicelés assimills TR 413 006 8 1,88 =010 (2) 26.4; 26,5
1 303
Damaopkila julie paramensis 5% 303 4008 (5} 2.02 0,11

115" 3.35 =003

Amazilia amabilis coslarizersis 30 3T6; 3E; 505 (3} 1.92: 2.05: 2_73

14 4,78
Amazilia amabiliz decora Ta 4,74 40,14 (2% 1.87; 323
Amazilia rdword mivesrenler 4% 443 008 (8% 2,28 30,09 (2} 27.0; 30.1
1t 4.97 =010
Amarilia sdward edsard 19 40; 4.3

Amasilia meced trocall 109 4.72 +0.10

12 5.40 40,10

9 2,10 0,08 (2} 26.3; 26.9

Eupherusa exisiz ¢grefic 50 4,35 20,10 (3) 2.2B; 2.29; 2,446
Elrira chécnura 19 143 (2 1.92; L57
15 2.93
Cholybura bufordi sicans 19 5.6
Laspornds caitaneiteniris 49 474 5.23; 5.5; 558 {6) 216 0.2 (1 22.5
Heliodexa fecula henryi L g 73w ik) 1.58 (13 27.9
Bapemes fulgers spectabilic 14 5.7 (1) 216
Helinthrix barrate 19 57
Archiloekias colubris 39 305 3.4; 3.63 2y 200 2,62

243034
v L3 L0007
dgn L 2.15; L.75

Felayphorus poinfilla (11} 2.40 02 {2) 23,4, 258

The nosber of individuals is shown in parentbesis,
Whese there are more than four specimens the men and standard error are shown.

possessed hearts L5 per cent or more of the body weight. " From the activity of
humminghirds, the relatively greater size of the hearts might be expected,

Among the trochilids themselves, the smaller forms appear to possess relatively
somewhat larger hearts than do larger forms. Thus in birds with bodies weighing
between two and three grams [ FPhoelfornis langnemarens, Elvira, and Selusprarus)
the walues were 2.42, 1.92 and 2.57, and 2,40 per cent. Birds weighing mare than
six grams (Glances, Phasthornis superciliosus, Phadoctrog, Compydaprerns, Florisuga,
Anthracothorax, and Heliodoxa) possessed hearts from 1.74 to 2,27 per cent of the
body (one value of 2.66 for Anibracothorar may be atypicall.

The relatively large pectoral muoscelature would indicate powerlul Aight and the
sustained intense activity would demand maore work from the trochilid heart than
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that reguired in many other birds. Cur cbservations show that the hurmming-
bird has relatively the largest heart of all hirds examined,

I am indebted to the Comly Fund and the Graduate School of the Obie State
University for grants in aid of this study. Fraxg A, HARTMAN. Depariment of
Physiolegy, Ohia State Umiversity, Columbus, e
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