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A Non-Invasive and Reversible Method for
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Abstract: Flight restriction is an essential measure in the captive management of birds within ex situ conservation institu-
tions, such as zoos and wildlife rescue centers. Traditional flight restriction methods primarily include surgical procedures
that permanently alter bones or tendons, binding wing to restrict its extension, and direct clipping of partial primary feath-
ers. These methods often cause irreversible damage and impair the birds’ appearance and ornamental value. The adja-
cent barbs and barbules of primary feathers form a “groove” -like structure, which provides thrust during wing flapping.
Based on this principle, an electric soldering iron was used to iron the barb shafts on the ventral surface of primary feath-
ers, thereby the aforementioned structure was destroyed, and its aerodynamic function and the birds’ further effective flight
ability were deprived. 55 large-sized birds of 13 species (including Anatidae, Gruidae, Ciconiidae, etc. ) were subjected to
flight restriction experiments, and 53 individuals (96.4%) lost their effective flight ability when only the first 3-5 primary
feathers on both wings were treated. This method did not damage the birds and did not affect their appearance ; apart from
flight, other behaviors such as foraging, courtship, and mating were not disturbed. Birds can naturally recover flight ability
after molting. This method utilizes an available electric soldering iron, which is simple and rapid to operate (approximately
10 minutes per bird) , reduces stress of birds and is easy to popularize. As an efficient, non-invasive, reversible, and ani-
mal welfare-friendly flight restriction technique for large-sized birds, it is particularly suitable for ex situ conservation sce-
narios, which can ensure the safety of captive management while meeting the requirements for bird health management

and potential future release.
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Table 1 Bird species, sample sizes,and primary feather treatment in this study

Yy A AgR MY R U R LISL P
Species No. of individuals Total primaries (both wings) Treatment description
5 Anser cygnoides 8 20 B Wi 3 I % KR
5 Anser cygnoides 8 20 B TR 4 K196
8 Anser cygnoides 7 20 LA E R RY G AT
JRME Anser anser 12 20 BRI S MOvI g &P
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Figure 1 Post-treatment morphology of the inner vane of primary feathers in representative bird species

2.2 AeEESRTTR

R 8 Lt e A A B XUBEL | 3 AR P A
8 HUAbFR T 4 B8, HAx 39 HAMAHS b 38 XOGR 11 5 A%
RGP AR Y Tl 2 50% BRI R R IER |
1oy, BEMORTE 55 AR 53 Rk T
RCRATREST , TR 1K 96. 4%

JHE S 28 T $8 80 (Pelecanus onocrotalus ) 55 i &
SR FRAE 2 N, AR B i RG] . Y HOUES, e
AMATEB A BB P BOR R AT .

FRRREAT IR, WAR KA AT . R AKGEE
R, A4 7 0 Sl 5 SRS GEE , ) Sk AR s (I ERLARK
R R (AR B R ACR I R R, A
2T, R4S 3 [m] A 5 52 BGEE I ~7 B 52 )il Sk 59058 He
G G By BRI A — RIS, R L4
X Il al K i

Ab 3RS 2R 27 K PRROWEE 18 K W) T R 7K J5
b, T AP SRR I T AT A A A, R
Y RO S U 25 BERHAT AR SZ 5 BE 5 R AL B
IR IE R R S KRBT . /NREG(Cygnus columbia-




551 4] ZRPAE . — PR B I gt g BRGTr ik 137

A. RSB ARG s C. PHIBUES s DL RERES E. KBS F. (8995 G /N RIS s H. B 5 /NRHS, €T AR I,

A. Grus monacha; B. Antigone vipio; C. Grus japonensis; D. Anthropoides virgo; E. Grus grus; F. Pelecanus onocrotalus; G. Cygnus columbianus ;

H. Trimmed Cygnus columbianus , the primary feathers are no longer visible.
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Figure 2 Appearance of birds after primary feathers treatment
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Figure 3 Flapping and surface gliding/moving postures of the treated swan geese of primary flight feathers when it leaped into water after being violently

driven
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