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INTRODUCTION 

Refinement of mammalian freeze-branding techniques (Farrell 
et al., 1966; Hadow, 1972) has stimulated interest in using cryo- 
genic methods to mark waterfowl. Freeze-branding of mammals 
results in permanent depigmentation of pelage. If the technique 
could accomplish similar permanent depigmentation of feathers, 
it would have certain advantages over other types of bird markers. 
Identification could be affixed without attaching devices and 
would be more lasting than dyes and paints. 

Literature on cryogenic treatment of birds is scant. Raspopova 
and Hvatov (1935) indicated the development of depigmented 
feathers on dark plumaged chickens, although their methods and 
results were not clear. Farrell (1966) reported discouraging results 
from experiments on chickens. The present paper presents the 
results of freeze-brand tests on Mallard ducklings (Arias platyrhyn- 
chos) conducted at the Northern Prairie Wildlife Research Center, 
Jamestown, North Dakota. 

MATERIALS AND METHODS 

Three refrigcrants were evaluated, ethyl alcohol (C•.H•OH) chilled 
with dry ice (CO•.), chlorodifiuoromcthanc (CCIF•.), and dichlorod- 
ifiuoromcthanc (CCb. F•.). The compounds boiled at -72.0, 
-42.5, and -33.5C, respectively. Treatment was by derreal con- 
tact with fiat-faced, super-cooled brass instruments (31-325 mm •' 
contact surfaces) or by application of liquid rcfrigcrant (excluding 
C•.H•OH). Instruments were super-cooled by immersion in the 
selected liquid refrigcrant until violent boiling ceased. Liquid 
rcfrigerants were applied with a dropper at an approximate rate 
of two drops per second. 

Groups of 3-6 ducklings were treated when 5-10 days old. Down 
was clipped from treatment areas to expose dcrmal tissue. Ex- 
posed tissues were moistened with room temperature C2H•OH be- 
fore contact with a branding instrument; room temperature C•H•OH 
was not applied before treatment with liquid refrigcrants. Treat- 
ment times ranged from 2-24 seconds on one or more of the fol- 
lowing areas on each bird: spinal tract, scapulohumeral tract, 
alar tract, and premaxilla. Treated birds were examined regularly 
until development of juvenal plumage was completed. 

RESULTS 

Physical reaction to treatment was slight except in the case of 
C•H5OH/CO•.. Preliminary tests with an instrument chilled in 
C•.H5OH/CO• indicated excessive tissue damage (12-second maxi- 
mum exposure); consequently, further use of that compound in 
this study was restricted to instrument treatment of the premaxilla 
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area. Growth after treatment appeared normal and the presence 
of bare areas did not stimulate picking among brooder mates. 
No mortality occurred. Tissue was usually frozen during treatment 
and remained so for several seconds thereafter; hypercmia devel- 
oped within a few minutes of thawing. Edema generally devel- 
oped on frozen tissues within 24 hours and was especially noticeable 
on the premaxilla. Tissues became scurfy a few days after treatment 
and severely frozen areas developed scabs; within 7-10 days sur- 
face epithelium sloughed off revealing smooth, pink tissue. Eight 
control birds, from which down was removed and skin moistened 
with C•.H5OH and treatment was with an instrument at room 
temperature, showed normal plumage development. 

Treatments (2-24 seconds) to feather tracts with instruments 
chilled in CC1F•. resulted in emergence of white and/or white- 
tipped down in 94 percent of 48 test birds; no follicle destruction 
was observed. Liquid treatments (2-24)seconds resulted in emer- 
gence of white and/or white-tipped down in 54 percent of 48 test 
birds; follicle destruction occurred on most birds treated for 12 
seconds or longer. 

Treatments (2-24 seconds) to feather tracts with instruments 
chilled in CCI•.F•. caused no noticeable follicle destruction and 
resulted in emergence of white and/or white-tipped down in 98 
percent of 48 test birds. Treatments of 6 seconds or less did not 
freeze tissue. Liquid treatments resulted in emergence of white 
and/or white-tipped down in 40 percent of 48 test birds; follicle 
destruction occurred on approximately half of the birds treated 
for 12 seconds or longer. The most luxuriant growth of white 
down noted in this study occurred on each of three birds treated 
on the spinal tract for 16 seconds with a CCI•.F2 - chilled instrument. 
For unknown reasons that treatment did not appear to freeze 
tissue. 

Only occasional traces of white down were evident 8 weeks after 
treatment. By that time contour feathers that emerged in or 
adjacent to treated areas obscured the remaining white down in 
most instances. Contour feathers that emerged were normally 
pigmented and only in a few of the most severe treatments did they 
fail to develop, although results were inconsistent. 

All treatments to premaxillae (3-12 seconds, n = 126) showed 
evidence of melanocytc destruction and the response was similar 
among rcfrigerants. Pink brands developed within 7-10 days after 
treatment and remained conspicuous for approximately 3 weeks. 
Within 5 weeks apparent migration of surrounding melanocytes 
into brand sites occurred on more than 75 percent of the test 
birds and made brands illegible. Little evidence of treatment 
remained 4 months after application. 

DISCUSSION 

Freeze-branding of feather tracts, as conducted in this study, 
appears to have little potential as a permanent marking technique 
for waterfowl. However, freeze-branding the premaxillae may have 
some potential as a temporary duckling marker. Treatment is 
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simple and, in Mallards, results remain conspicuous until dimor- 
phism in bill color begins to become evident. 

Inconsistent results obtained in treatment of feather tracts are 
possibly related to the nature of melanocyte formation and the 
timing of pigment deposition. According to Foulks (1943), melano- 
cytes continually arise from undifferentiated melanoblasts in the 
dermis during feather growth. Apparently the presence of white- 
tipped down resulted from the destruction of melanocytes asso- 
ciated with the tip of the developing feather, which were later 
replaced with active melanocytes before the deposition process 
terminated. Although birds were treated at ages of 5-10 days, 
and at various early stages of feather development, no apparent 
effect on pigmentation of contour feathers occurred. 
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