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Internal Bird Anatomy

Module 3 - Online Birding Enthusiast Course - curriculum by Joe Grosel (1966—2021)

Every internal system of a bird is shaped by one demand: flight. This module reveals the elegant
engineering inside every bird — and explains why a Bar-headed Goose can fly over the Himalayas
while a hummingbird hovers at 80 wingbeats a second.

3.1 The skeleton

Hollow but reinforced (pneumatic) bones; fused thoracic vertebrae; fused furcula (wishbone — stores energy
on the downstroke); keeled sternum anchors the massive flight muscles; pygostyle (fused tail vertebrae)
supports the tail feathers.

3.2 Respiratory system

Birds have NINE air sacs. Air flows unidirectionally through the lungs — twice as efficient as a mammal lung.
Two breath cycles move one packet of air completely through. No dead space. This is the
highest-performance respiratory system on Earth.

3.3 Cardiovascular

Four-chambered heart, 50-100% larger than a comparable mammal heart. Resting heart rate scales with
size: ostrich ~60 bpm, sparrow ~600 bpm, hummingbird ~1,200 bpm in flight.

3.4 Digestive system

Crop (storage), proventriculus (chemical digestion), gizzard (mechanical grinding — often contains
swallowed grit). Short intestine and rapid passage time keep body weight low.

3.5 Reproductive

Only the left ovary is functional (saves weight). Cloaca is the multipurpose opening for waste and
reproduction. All birds reproduce by laying hard-shelled eggs.

3.6 Excretion

Birds excrete uric acid rather than urea — the white paste in droppings. Saves water and weight.

Key Terms
Pneumatic bone Hollow bone with internal struts.
Furcula Wishbone — fused clavicles.
Keel Vertical plate on the sternum that anchors flight muscles.
Air sac Thin-walled chamber connected to the lungs (9 total).

Gizzard Muscular stomach for mechanical grinding.



Uric acid Bird waste product — saves water vs urea.
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