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The impact of war on animal welfare: the Imperial
Japanese Navy’s manipulation of pigeon behavior
in WW II
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Throughout modern history, animals have played a significant role in human warfare. The

Imperial Japanese Navy (IJN) conducted extensive efforts to modify the natural behaviors of

pigeons in order to enhance their utility in military operations. To enable pigeons to support

communications aboard moving warships, the IJN exposed these land-dwelling birds to

maritime environments, training them to endure challenging conditions such as inclement

weather, extreme temperatures, long-distance sea flights, and night-time navigation. During

the latter stages of World War II, as Japan faced intensified aerial bombardments, the IJN

developed concealed underground pigeon lofts. This forced pigeons to adapt to subterranean

environments. These experiments, driven by wartime demands, not only distorted the

pigeons’ natural behaviors but also seriously compromised their health and survival. Many

pigeons died during training and experimentation, while even larger numbers perished on the

battlefield. Furthermore, the prolonged shortage of specialized military personnel led to

inadequate care and neglect of the pigeons, resulting in the outbreak of infectious diseases

and then deaths that could have been avoided among the birds. Despite advancements in

military technologies, animals continue to be exploited in modern warfare, with their welfare

and survival in ignorance. Reflecting on these historical lessons, it is imperative to recognize

that modern warfare ethics should extend beyond human rights to encompass the welfare

and protection of animals used in military operations.
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Introduction

Throughout history, animals have played a vital role in
military operations, with various nations employing horses,
dogs, pigeons, and other species for strategic purposes.

During World War I alone, over 16 million animals were con-
scripted into military service (Gardiner, 2006), underscoring the
extensive scale of their involvement. With the rapid technological
advancements of modern society, the range of animals used in
military contexts and the scope of their deployment have sig-
nificantly expanded (Webb et al., 2020; Schoon et al., 2022). For
instance, marine mammals such as bottlenose dolphins and
California sea lions have been trained to undertake military tasks,
including ship and harbor protection, as well as mine detection
and clearance (Terrill, 2001). The continuous growth of military
animal experimentation (Combes, 2013; Lima et al., 2023), has
raised pressing ethical concerns.

Addressing animal welfare is essential to achieving harmonious
coexistence between humans and nature. Current research on
animal welfare primarily focuses on the impact of human activ-
ities on both captive animals (Miller et al., 2018; O’Brien and
Cronin, 2023; Rust et al., 2024) and wild animal populations
(Beausoleil et al., 2018; Lindsjö et al., 2019). However, limited
attention has been given to the welfare of military animals. As
“frontline agents” on the battlefield, the basic physiological needs
of military animals must be met to ensure effective operations.
These needs include adequate nutrition, appropriate resting
conditions, and balanced training regimens. Furthermore,
research in fields such as zoology, veterinary science, and neu-
roscience has revealed that certain animals can experience emo-
tions (Soltis et al., 2009; de Vere and Kuczaj, 2016; Zych and
Gogolla, 2021; Zimmermann et al., 2024). Emotional well-being is
now recognized as a fundamental element in the holistic assess-
ment of animal welfare as well (Boissy et al., 2007).

Among military animals, the military pigeon is a particularly
significant species. Historically, carrier pigeons were bred for
communication purposes, utilizing their homing instincts to
ensure their return to their mates. Over time, these carrier
pigeons were transformed into military pigeons, specifically
trained for military communications. Throughout modern war-
fare, military pigeons have played vital roles, particularly during
World War I, the Spanish-American War, and the Franco-
Prussian War. Following World War I, the Imperial Japanese
Navy (IJN) recognized the strategic value of military pigeons and
actively pursued research and experimentation to enhance their
utility. Culver (2022) notes that during post-World War I Japan,
both military and civilian sectors exhibited considerable militar-
ized violence in the capture, handling, and treatment of pigeons
and other birds in the course of these activities.

The historiography on Japanese military pigeons remains
limited, with much of the existing scholarship focusing on the use
of military pigeons by British and American communication
units during World War I (Snyders, 2015; Phillips, 2018; Jia,
2021). These studies differ from the present paper in both tem-
poral and spatial focus, as well as in their emphasis on the role
and symbolic image of military pigeons. By contrast, this study
centers on the training and experimental modification of military
pigeon behavior within the IJN context. Within Japanese acade-
mia, most research on military animals has concentrated on the
amenities provided for their welfare (Hata, 2007), while research
on military pigeons remains scarce. Although some studies have
touched on the early use of military pigeons by the Imperial
Japanese Army (Yanagisawa, 2011), there has been no systematic
analysis of military pigeons in the IJN.

By focusing on the case of military pigeons in the IJN, this
paper addresses a critical gap in the literature on war and animal
protection. It highlights how military institutions historically

exploited animal behavior to achieve strategic objectives, raising
ethical questions about the treatment of animals during wartime.
By illuminating this underexplored case, the study provides a
foundation for broader discussions on the ethical treatment of
animals in military and security operations. It also contributes to
ongoing debates about animal welfare in modern warfare, calling
for a reassessment of military practices and policy guidelines
aimed at ensuring the humane treatment of animals used in
combat and related activities.

Maritime pigeon
In 1919, the Japanese military launched a comprehensive research
initiative into military pigeons. As a result, several naval fleets
established dedicated pigeon lofts, training these birds for mar-
itime communication duties (Hikosakae, 1921, pp. 997–1000).
During this period, IJN seaplanes routinely embarked on mis-
sions carrying military pigeons, which were deployed in emer-
gencies to signal for aid (Commanding Officers of Yokosuka
Garrison, 1933, p. 251). This practice was enabled by the rela-
tively low speed and open cockpits of the seaplanes, allowing the
pigeons to be released at any moment to report on the situation
(Navy Ministry, 1927a, p. 938). The communicative benefits of
employing pigeons were evident: seaplanes could quickly transmit
information regarding enemy positions to the flagship via
pigeons, expediting communication compared to waiting for the
plane’s return.

Weather prediction experiment and extreme weather drill
Accurate meteorological information is crucial for naval opera-
tions due to their heavy reliance on weather conditions. In Jan-
uary 1935, the IJN conducted a 2-month observation of military
pigeons, monitoring their flight performance under various
weather conditions (see Table 1).

The experimental results presented in Table 1 suggest that
military pigeons can support meteorological observations and
serve as a supplementary method for weather monitoring at sea.
This indicates that maintaining military pigeons aboard warships
provided the Navy with several operational advantages.

Although keeping military pigeons at sea offered clear benefits,
these birds were not naturally suited for oceanic flights. Their
performance was particularly hindered by adverse weather con-
ditions, such as heavy rain, which impaired their vision and
disrupted their navigational abilities. When their visual capacity
was compromised, pigeons became less active and, in some cases,
exhibited signs of fear (Commanding Officers of Yokusuka
Garrison, 1933, p. 524). Moreover, while pigeons’ feathers are
naturally waterproof, prolonged exposure to heavy rain could
cause water to seep into their wings, significantly impairing flight
performance. In extreme cases, pigeons risked disorientation or
even death during flight.

Recognizing the challenges posed by weather, the IJN main-
tained that humans cannot control the weather, while they
trained pigeons to withstand harsh weather conditions. To
enhance pigeons’ communication abilities in adverse weather like
rain, snow, fog, and wind, the IJN implemented a progressive
training regimen, advancing from simple to more complex
exercises (Imperial Japanese Navy, 1935c, p. 759). As the training
progressed, pigeons were gradually conditioned to perform out-
door flight operations in light rain, snow, and strong winds. This
training not only improved the pigeons’ adaptability to harsh
weather but also enhanced their homing capabilities. Further-
more, this rigorous training program was largely unaffected by
adverse weather conditions (Navy Ministry, 1927f, p. 1165).
Evidence of this approach is found in pigeon training records,
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which state: “To tame stronger military pigeons, daytime training
should proceed as usual, even in bad weather” (Commanding
Officers of Yokusuka Naval District, 1935, p. 1019), and “For
short-distance release training, only extreme weather, such as
exceptionally heavy snow, rain, fog, or windstorms, poses sig-
nificant obstacles to the pigeons’ homing ability” (Imperial
Japanese Navy, 1933a, 1933b, p. 822).

Under the IJN’s rigorous training program, military pigeons
successfully executed communication missions in a variety of
challenging scenarios. As shown in Table 2, the IJN’s animal
trials, which required pigeons to return to their nests under
adverse weather conditions, achieved notable success. However,
the demands of long-distance flights and harsh training envir-
onments inevitably impacted the pigeons’ physical health and
psychological well-being.

Cold-resistant and heat-resistant training
During wartime, the IJN’s operations spanned a vast area, cov-
ering nearly the entire northern hemisphere. Its scope extended
from Siberia in the north to the southernmost reaches of the
Pacific Ocean. To maintain reliable communication, it was
essential to provide specialized training for military pigeons. Not
only in temperate marine regions, but also in extreme cold and
hot environments. A 1925 IJN survey reported that their military
pigeons were able to fulfill their communication duties in both
the intense heat of the Southern Ocean and the extreme cold of
Birtheria and Siberia (Navy Ministry, 1927a, p. 933). However,
the reality is that the homing ability of pigeons varies depending
on the geographical environment in which they are trained.

Table 3 highlights that temperate regions provide the optimal
environment for pigeon activity. Pigeons adapted to temperate
conditions often experience stunted growth, diminished flight
performance, and reduced homing capabilities when relocated to
tropical or frigid zones (Navy Ministry, 1927d, p. 1119). Neither

tropical nor frigid climates are conducive to the survival and
operational performance of pigeons.

In tropical regions, pigeons are particularly vulnerable to
infectious diseases such as “pigeon pox” and “diphtheria,” which
can spread rapidly throughout a loft within days due to the hot,
humid, rainy, and insect-infested conditions. In 1935, an out-
break of “diphtheria” severely affected two IJN battalions. Despite
emergency containment measures, the disease claimed the lives of
80 pigeons in one unit, while 70% of the pigeons in the other unit
perished. In response, the IJN incinerated the deceased pigeons to
prevent further spread. A follow-up investigation revealed that
the pigeon lofts in these units were poorly constructed, with
insufficient lighting, inadequate ventilation, water leakage during
continuous rainfall, and unsanitary conditions. The persistent
humidity, compounded by ongoing rainfall, created an ideal
environment for the spread of disease (Imperial Japanese Navy,
1935d, p. 851).

Young pigeons raised in tropical climates frequently experi-
enced growth stunting, maturing approximately a month later
than those raised in temperate regions. Their feathers were
typically lighter in color, duller, less resilient, and their flight
capabilities were noticeably weaker (Navy Ministry, 1927d,

Table 1 The pigeons’ flight performance under various weather conditions in January 1935.

Weather
variations

The performance of pigeons

Feather condition Behavior in the loft Locomotor performance

Fair weather Normal. At dawn, the pigeons were twittering in the loft
and had an enormous appetite.

As soon as the exit of the loft was opened, the
pigeons flew out happily, straight up to a height of
two hundred meters. Then they flew in big circles
for a few minutes and finally landed slowly. The
pigeons did a standard circling flight around the
loft, sometimes moving up and down, with a strong
wave of their wings.

Bad weather Kept its feathers in its
beak, which made its
feathers become glossy.

The pigeons became relatively quiet and unwilling
to go out. The female and the male stayed in their
own nests. They were in low spirits and loss of
appetite.

The pigeons flew very low. Their flight path was
irregularly circular. They were too listless, which
revealed their willingness to go back early.

Better weather Dry feathers. The pigeons gradually rejuvenated, flying around in
the loft. They had a voracious appetite.

The pigeons looked very excited when going out
from dovecot. Even if it would rain, they could also
fly high up in large circles. They flew up and down
frequently. They flew relatively fast and fluttered
loudly.

Table 2 Pigeons homing performance in all kinds of weather aggregated by the IJN in 1935.

Weather conditions Homing performance

In familiar zones, when in minor inclement weather such as light rain, snow, and mist. The communication range could be up to 80 km.
It rained off and on, and the visibility was good. The communication range could be up to 85 km.
When flying against the wind (wind speed was at most 20 m per second). Homing ability was within 50 km.

The breeding of healthy pigeons takes at least 6 months. The training should be step by step.

Table 3 The experimental results on the correlation between
pigeon flight performance and temperature in 1925.

Temperature Pigeon flight performance

<0 °C The pigeons became uncomfortable, and their flight
ability deteriorated.

0–5 °C There was little effect on their flight ability.
5–25 °C It was the optimum operating temperature.
25–28 °C There was little effect on their flight ability.
>35 °C It was not suited for flying.
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p. 1123). Additionally, because pigeons lack sweat glands, they
rely on evaporative cooling through their skin and breathing. As a
result, they were more susceptible to respiratory illnesses, such as
“pigeon rhinitis,” in excessively high temperatures (Ad Hoc
Military Investigations Committee, 1919, p. 36).

In cold climates, extreme weather conditions, such as wind and
snowstorms, impaired pigeons’ vision and significantly hindered
their navigational abilities. Many pigeons became disoriented and
ultimately died from exposure, as they had no access to resting
places, food, or water (Navy Ministry, 1927d, p. 1129). To sustain
flights and provide hydration during missions, the IJN attempted
to train pigeons to drink melted snow. Experiments conducted in
1926 on the warships Wakamiya and Kasuga involved training
pigeons to consume snow, with the aim of reducing mission
durations (Navy Ministry, 1927d, p. 1132). However, exposure to
cold weather posed significant risks to the pigeons’ respiratory
and digestive systems. Furthermore, cold and wind slowed the
development of young pigeons, and those born during winter
often did not survive beyond 10 to 15 days (Navy Ministry,
1927d, p. 1130).

In summary, the physiological impacts of environmental con-
ditions on military pigeons were so detrimental that the training
regimen failed to achieve its anticipated outcomes.

Long-distance flight training at sea
Training pigeons for maritime operations posed significant
challenges due to their natural status as terrestrial creatures with
physiological traits ill-suited for sustained flight over water. At the
time, the IJN believed that pigeons relied on a “sixth sense” for
homing, making intuitive navigational decisions based on visual
confirmation of terrain and memory associations. Consequently,
topography played a vital role in their ability to navigate (Navy
Ministry, 1927b, p. 976). However, at sea, the accuracy of pigeons’
homing abilities was substantially reduced, as the birds had only
waves to observe and minimal landscape features to memorize.
Furthermore, the scarcity of islands in the open ocean limited

opportunities for pigeons to rest, recover from wing fatigue or
sustain long-distance flights. As naturally terrestrial animals,
pigeons also exhibited an inherent fear of water (Navy Ministry,
1927b, p. 976). Flight test results revealed that pigeons were
poorly adapted for sea-based operations. Undeterred by these
obstacles, the IJN sought to improve pigeons’ maritime flight
performance through intensive training, conducting targeted
exercises across various naval fleets and documenting their
findings (as shown in Tables 4 and 5).

In 1927, the IJN summarized the successful sea flight of mili-
tary pigeons periodically, and the detailed data is in Tables
6 and 7.

Table 6 shows that Japanese pigeons were capable of sup-
porting military communications over distances of up to 600
kilometers and civilian communications up to 1000 kilometers.
However, for coastal military pigeons, the range was reduced to
358 kilometers on land and only 300 kilometers at sea. Table 7
further reveals that the homing success rate for pigeons released
at sea was significantly lower than that of pigeons released on
land, with the latter achieving a near 100% return rate. Overall,
the performance of military pigeons in maritime communication
was inferior to that in coastal communication, and both were
considerably weaker compared to their performance in land-
based communication.

Table 4 Navigation flight training of Takasaki from July 1923 to January 1924.

(1) Arbitrary flight phase

Occasional training sessions would be held in good weather. However, because of too many missing pigeons, the trains often failed.

(2) Forced flight phase

Time Location The training result

Day 22 Tenryugawa Offing They had carried out training, but was ineffective.
Day 57 The western Nishishima Island Finished mid-training successfully.
Day 70 The northern Shiriya Misaki Practiced once.
Day 77 The northeast Cape Inubo Practiced twice, and the second flight succeeded.

Table 5 Methods of communication training for pigeons in sailing.

Stage Training methods

Pre-port flight training It would begin 70 days after boarding. Initially, the training program would be gradually pushed forward
by having the pigeons flown at will around slow-speed warship before and after berthing.

Flight training near warships at original speed
(12 knots)

It would begin 90 days after boarding. The pigeons would be forced out of the loft for training when
sailing at 12 knots before the warships entered the port.

Releasing pigeons training at short range When the ships were sailing at the original speed, the pigeon would be released from 5 km to 20 km
after they finished the flight out of the loft (120 days after boarding).

Flight training at high speed It would be carried out after the pigeons were fully acquainted with flight outside at the original speed.
Releasing pigeons training The training was carried out in the order of 15 km, 20 km, 30 km, and 50 km.

The intensity of the training should be gradually raised when at sea to avoid the pigeons going missing or possibly off course altogether. Pigeon replenishment at sea was nearly impossible, and it was
more difficult to locate missing pigeons at sea than on shore. The pigeons can only complete a communication mission of over 35 kilometers after a year of embarkation.

Table 6 The longest communication distance in Japan by
July 1927.

The affiliation of
pigeons

The location of
releasing pigeons

Arrival
place

Distance
(km)

IJN along the
bank

Shiogama Oppama 358

IJN on the sea Aogashima Oppama 300
Army Fukuyama Nakano 600
Folk Morioka Osaka 1000
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Despite the IJN’s extensive experiments to establish maritime
communication using military pigeons, the results fell short of
expectations. The IJN concluded that pigeons were unsuitable for
long-distance maritime communications, citing the disappointing
experimental outcomes and the widespread use of naval pigeons
in other Western nations primarily for inter-coastal commu-
nication. In February 1929, the IJN officially decided to limit the
use of pigeons to an auxiliary communication role for coastal port
defense forces (Navy Ministry, 1942, p. 1036). The experiments
involving marine communication with pigeons were largely
discontinued.

Nocturnal pigeon training
Although maritime military pigeon communication experiments
were temporarily halted, research on military pigeons for port
defense continued. As previously noted, military communications
require flexibility in both timing and location, necessitating the
ability to transmit messages at any hour of the day or night. To
meet this need, in May 1924, the IJN initiated a program to breed
nocturnal pigeons (Mitsumasa Yonai, 1936, pp. 373–374).

Training pigeons for night flight, however, proved to be a
formidable challenge. The IJN’s research identified three key
reasons why pigeons were naturally unsuited for nocturnal
activity. First, like most birds, pigeons are diurnal, meaning they
are active during the day and rest at night, rendering them
lethargic after dark. Second, pigeons lack the visual acuity
required for night-time flight, increasing their susceptibility to
accidents. Third, pigeons are naturally timid and reluctant to
leave their nests at night. In especially tranquil environments,
even the slightest contact, a touch from a hand or fingertip for
example, could startle them, triggering a defensive reaction
(Imperial Japanese Navy, 1933a, 1933b, p. 805).

Mandatory mental flight training
In response to the first and third challenges associated with
nocturnal flight, the IJN conducted a series of experiments with
diurnal pigeons in 1933. The experimental procedures and results
are presented in Fig. 1.

The experiments revealed that the primary reason diurnal
pigeons struggled to return home at night, even over short dis-
tances, was insufficient energy. To address this issue, the IJN
developed key strategies to strengthen the pigeons’ motivation to
fly at night (see Table 8).

Table 8 outlines the IJN’s phased training strategy aimed at
enhancing the pigeons’ ability and willingness to engage in noc-
turnal flight. As part of this strategy, young and robust pigeons
aged 1–3 months were selected from lofts equipped with night
vision systems. While 2-year-old pigeons could be trained for
night flight, the process was time-consuming and less effective.
Pigeons older than 3 years were able to adapt to nocturnal flying
only with considerable difficulty.

The training regimen began with flights in the morning and
evening, gradually advancing to flights just before sunrise and
after sunset. After approximately 1 month, the pigeons were

trained to fly at night. Training was considered complete once the
pigeons were able to circle above the lofts for more than 40 min.
Those that met the training criteria were released from a short
distance of about one kilometer. Over time, the release times were
progressively adjusted, allowing the pigeons to gain experience
flying at night (Navy Ministry, 1927g, pp. 1330–1331). This
stepwise approach reduced the pigeons’ nocturnal apprehension,
bolstered their inclination to fly, and ultimately instilled the habit
of nocturnal flight.

Terrain memory training
To address the second challenge, the IJN focused on enhancing
military pigeons’ proficiency in nocturnal navigation, with an
emphasis on memory and obstacle avoidance. As previously
noted, pigeons possess remarkable visual recall and associative
abilities, which are essential for homing. During high-altitude
circling flights, the IJN observed that pigeons could quickly
identify light sources within a 1-kilometer radius, such as
streetlights or candles, and commit them to memory. Pigeons
could retain this visual information for several months and, in
familiar terrain, for several years (Imperial Japanese Navy, 1933a,
p. 776).

After a series of experiments, the IJN concluded that while
pigeons do not possess strong night vision, they are not entirely
blind at night. Their night vision is comparable to that of
humans, depending on the brightness of the available light.
However, pigeons have an advantage over humans when in flight,
as their wider field of view allows them to see more clearly in low-
light conditions.

As illustrated in Fig. 2, with Point A as the loft and Point D as
the release point, military pigeons typically navigate the path
D-C-B-A when homing (Imperial Japanese Navy, 1933a, 1933b,
p. 802). However, they can also be trained to follow the alter-
native route D-E-F-B-A. With sufficient training, pigeons can
accurately navigate this route, even when released hundreds of
kilometers away along a familiar training path. Nevertheless, most
pigeons struggle to home effectively when released over 100
kilometers in the opposite direction. Observations of daily out-of-
loft flights were limited to distances of 50 kilometers or less, as
experiments beyond this threshold were deemed unreliable
(Imperial Japanese Navy, 1935a, p. 679).

The IJN was confident that pigeons could achieve night-time
homing by identifying and memorizing the lights or outlines of
landmarks, such as city streets, villages, coastlines, and fishing
boats (Commanding Officers of Yokusuka Naval District, 1932,
pp. 468–469). To develop this capability, trainers subjected the
pigeons to continuous training. During the day, pigeons observed
and memorized ground objects so they could recognize them in
low-light conditions at night. As a result, the pigeons eventually
became capable of navigating their homing routes even in dim
environments (Imperial Japanese Navy, 1935b, p. 703).

The extensive training efforts yielded tangible results. In the
“Military Pigeon Research Report Appendix III” submitted in
1927, the IJN reported: “The trained pigeons, after research and

Table 7 The report about the ability of marine communication of naval pigeons in 1927.

Distance Homing rate Speed Postscript

Pigeons were released on sheets (the communication between sheets on the way)
Around 20 km 65% 10–30 km/h The training scores were around the same as the 10 km and 15 km.
over 20 km 65% 20–50 km/h There was only experimental data beyond 50 km with six pigeons. Hence, it was less relative low

credibility.
Pigeons were released on planes (the communication between planes and sailing ships)
Around 20 km 90% 30–60 km/h
Around 45 km 75% 30–50m/h
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analysis, have a communication range of about 100 kilometers.
And their speed and ability in night flight are comparable to those
of daytime communication pigeons. Night communication
pigeons achieve these impressive homing results because of the
repeated training that familiarizes them with the terrain, ren-
dering them highly adept at daytime homing” (Navy Ministry,
1927c, p. 1106).

Obstacle avoidance training
Pigeons have not evolved to see well in the dark, which increases
their risk of accidents during nocturnal flights compared to
daytime flights. During night flights, pigeons must navigate var-
ious obstacles, but their diminished sensory perception in dark-
ness often leaves them unable to avoid collisions. Training
records reveal that pigeons frequently collide with electric wires
and other objects during night flights and homing exercises. As a
result, frequent night flight training has led to the discovery of

deceased pigeons in various locations (Navy Ministry, 1933,
p. 805).

To reduce the risk of collisions, the IJN implemented a step-
wise training approach to improve pigeons’ obstacle avoidance
abilities. Initially, pigeons were released in environments with
simple overhead structures, such as trees or basic cables. As
training advanced, the level of complexity was gradually increased
by introducing more intricate overhead cable arrangements.
Training sessions progressed from daytime to twilight and dawn
(Imperial Japanese Navy, 1935b, p. 724). This process under-
scores the significant physical and cognitive demands placed on
pigeons during nocturnal flight training.

Breeding experiments for nocturnal pigeons
Like other selective breeding processes, the training of nocturnal
pigeons involved the harsh elimination of unsuitable candidates.
Trainers typically selected healthy pigeons aged 2 to 3 months, as

Table 8 The research report of breeding nocturnal pigeons in May 1934.

1 Night observation (Brought the pigeons to a viewing platform so they could observe the surroundings)
2 Trained pigeons to fly outside and got them used to it.
3 Gradually introduce night release training (when introducing night flight training outside, it must be done 1 h later than when night observation was

finished yesterday. Similarly, when implementing release training, it must be done 1 h later than when the housed flight was finished yesterday).

Training nocturnal pigeons late at night should begin in the splendid moonlight, and be gradually moved to the blackness of the night without moonlight.

Fig. 1 The experiment of night flight of IJN in 1933.
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night flights placed greater physical demands on the birds.
Military pigeons aged between 6 months and nearly 2 years
required an extended training period to adapt to nocturnal flight.
Pigeons older than 2 years were generally deemed unsuitable for
night flight training due to their age and reduced flight adapt-
ability (Imperial Japanese Navy, 1933a, 1933b, p. 814). The initial
training phase lasted approximately 1 month, during which
pigeons were prepared for round-the-clock flight capabilities
(Navy Ministry, 1927c, p. 1100). Pigeons that failed to meet
performance standards during this period were culled from the
training program.

The IJN likened nocturnal pigeons to “athletes,” emphasizing
their need for exceptional vitality and physical endurance (Navy
Ministry, 1933, p. 815). Flight records from a 3-year-old noc-
turnal pigeon bred by the Yokosuka Garrison in October
1932 show that it flew exclusively at night, completing 383 flights
over a cumulative distance of 7,220 kilometers. This demonstrates
that nocturnal pigeons endure a significantly heavier workload
than their daytime counterparts, as they are required to fly both
day and night. The intense training regimen placed considerable
strain on the pigeons, and excessive demands sometimes led to
their disappearance (Commanding Officers of Yokusuka Naval
District, 1932, p. 466).

A decline in the military pigeon population posed a serious
threat to the communication capabilities of naval units. To
mitigate this issue, the IJN implemented artificial breeding mea-
sures aimed at improving reproductive efficiency and alleviating
the adverse effects of breeding fatigue on the pigeons’ flight
performance. These measures helped reduce the excessive

workload placed on nocturnal pigeons and lowered the high
attrition and culling rates.

For nocturnal pigeons, flight training typically occurred from
April through November, while breeding was conducted in
December after training. Male and female pigeons were generally
separated in December or January, with mating taking place in
February during the estrus period. This schedule allowed trainers
to better manage the breeding process and produce healthy off-
spring with consistent birth periods. Given the constant com-
munication demands placed on nocturnal pigeons, they faced
significant physical burdens. To prevent breeding-related
exhaustion, trainers frequently implemented birth control mea-
sures and artificially regulated the pigeons’ breeding cycles.

Nurturing of young pigeons commenced after mating, with
female pigeons forming bonds with their chicks approximately
1 week after hatching. Male and female pigeons alternated in
keeping the chicks warm under their wings. However, once the
youngest pigeons were old enough to leave the nest, the mother
was moved to prepare for the next laying, abruptly ending the
brooding phase. This practice minimized the time young pigeons
spent in the nest but also disrupted the natural brood-rearing
process. The suppression of pigeons’ innate mating instincts and
the enforced separation of parent and offspring exemplified the
anthropocentric nature of human intervention.

Years of research culminated in the publication of The
Breeding Method of Nocturnal Pigeons in November 1932,
authored by an IJN ensign. This document detailed significant
advancements in the performance of nocturnal pigeons, high-
lighting their near-perfect communication accuracy during late-
night flights and their capacity to function during both day and
night (Imperial Japanese Navy, 1935a, p. 697). The IJN’s chief
executive praised these achievements, remarking, “The IJN has
made great progress in the research of night-flying pigeons” and
“This is a major breakthrough for military pigeon research, as
pigeons are becoming increasingly important as a unique light-
weight communications system” (Imperial Japanese Navy, 1933a,
p. 764). Through extensive human intervention, traditionally
diurnal pigeons were successfully trained to become “nocturnal
pigeons” capable of flying in complete darkness.

Pigeons in underground bunkers
In the final stages of World War II, Japan formulated a plan for
“decisive homeland battle.” The Japanese military began con-
structing underground bunkers to protect people and facilities
from American airstrikes. These bunkers were expansive and
complex, with some, like the 5,000-square-meter bunker in
Ofuna-cho, Kamakura-gun, Kanagawa Prefecture, housing
essential facilities such as printing factories. Given the frequent
damage to cable and wireless connections caused by airstrikes,
military pigeon communication emerged as a practical and reli-
able alternative.

On November 11, 1944, the Ministry of the Navy issued the
Basis for Preparation of Coastal Preparedness Plans. The plan
specified that “Police communications should primarily defend
the existing network, complemented by establishing a transmis-
sion beacon signal system and a military pigeon communication
system in remote areas, to augment existing wireless commu-
nications” (Army Ministry, 1944, p. 204). This directive under-
scored the vital role of military pigeon communication in
scenarios where scientific communication systems were com-
promised or where surprise attacks occurred in remote areas. On
June 28, 1945, the Commanding Officers of Yokosuka Garrison
proposed the construction of pigeon lofts in underground bun-
kers to support communications. Military pigeons were deemed

Fig. 2 The schematic of the terrain about the night flight training of military
pigeons.
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essential for clandestine communication, as wireless commu-
nication systems were vulnerable to interception, particularly
during intense combat or in isolated areas (Fujimoto, 2021,
pp. 422–443).

The IJN implemented an innovative system for housing
pigeons in underground bunkers. Each bunker featured a small
pipe that protruded to the surface, allowing pigeons to enter and
exit the loft. The pipe was cleverly concealed in bushes or
underbrush, making it nearly undetectable, which is a world-first
technique in military communications (Fujimoto, 2021, p. 443).
Toward the end of the war, these subterranean pigeon lofts,
referred to as “bunker pigeons” or “trench pigeons,” were estab-
lished across Japan as a response to ongoing air raids.

However, confining pigeons to underground bunkers for
extended periods had detrimental effects on their health and well-
being. Ideally, pigeon lofts should be located on high ground with
dry, well-ventilated environments and an expansive, quiet view to
support healthy growth and development. In contrast, the
cramped and enclosed spaces of underground bunkers posed
significant challenges for pigeon health. Proper ventilation,
lighting, and hygiene were difficult to maintain, and the humid,
poorly ventilated environment of bunkers created conditions
conducive to the spread of infectious diseases such as “diph-
theria,” resulting in significant mortality among pigeon flocks
(Imperial Japanese Navy, 1933b, p. 854).

In summary, while housing pigeons in underground bunkers
appeared to protect them from bombardment, it also forced them
to endure an unnatural environment that compromised their
well-being. This practice underscores the ethical issue of involving
animals in human conflicts.

Collateral damage from the pigeon experiments
The military experiments on pigeons, whether successful or not,
generated a range of issues for the IJN. The most significant of
these was the high rate of pigeon attrition, which placed a sub-
stantial logistical burden on operations and directly affected the
welfare of the pigeons.

Attrition problem
As previously noted, military pigeon experiments resulted in high
attrition rates, with many pigeons being eliminated during
training, experimental failures, or the breeding process. Despite
rigorous selection and extensive breeding efforts, pigeons were
quickly lost once deployed in the field of battle.

The loss of a pigeon in combat had implications beyond the
death of the bird itself. As carrier pigeons rely on their homing
instinct, which is often linked to their bond with a mate. A mated
pigeon is more likely to return home than an unmated one.
Consequently, military pigeons were frequently deployed in pairs.
When one pigeon was lost, its mate’s performance declined, and
even if the surviving pigeon mated again, its effectiveness was
diminished. Research from 1927 revealed that military pigeons,

especially males, exhibited strong territorial instincts and adhered
to a monogamous system, making it difficult for them to change
nests or mates. As a result, the death of one pigeon effectively
rendered its mate ineffective, doubling the operational cost of
each loss (Navy Ministry, 1927g, p. 1363).

The high attrition rate remained a persistent problem for the
IJN, prompting the establishment of four pigeon incubation
centers overseas to sustain the pigeon population. In November
1925, a report outlined the protocols for deploying military
pigeons aboard warships and aircraft (see Table 9).

As shown in Table 9, only two to six military pigeons were
typically carried by airplanes or hot-air balloons on each mission.
While the military pigeons required time to rest and recover after
each mission. Given the need for continuous 24-h emergency
communications, a shift system was implemented to ensure
communication availability at all times. This meant that for every
pigeon carried into combat, an equivalent number of reserve
pigeons had to be maintained aboard the mother ship or naval
station. Aircraft, which were more frequently engaged in recon-
naissance missions, required an even larger number of pigeons to
maintain a three-shift rotation system. It is important to note that
the 50 or 100 military pigeons allocated to each ship, as outlined
in Table 9, referred specifically to the pigeons had passed the
screening process. The IJN had to manage and train far more
pigeons than the official quotas suggested.

According to IJN reports, it took 3 to 6 months to train 100
pigeons capable of completing a 300-kilometer flight. Given a
culling rate of approximately 60%, this required an initial pool of
about 250 untrained, high-quality adult pigeons (Navy Ministry,
1927f, p. 1195). Moreover, wartime deployments of military
pigeons inevitably increased in response to mission demands,
environmental conditions, and other variables, often requiring a
40–50% increase in the pigeon population (Navy Ministry, 1927e,
pp. 1141–1151). As previous experiments had shown that the
accuracy of a single pigeon completing a communication mission
—defined as the probability of the pigeon successfully returning
to its nest—was around 70%. The release of multiple pigeons
simultaneously significantly improved communication accuracy.
This necessity for greater communication reliability justified the
practice of carrying multiple pigeons aboard aircraft and stock-
piling pigeons at rear bases. As a result, the need for larger pigeon
populations placed immense pressure on the breeding, training,
and management of military pigeons.

Logistical pressure
Maintaining military pigeons required significant logistical sup-
port for breeding, feeding, training, and daily care. According to
reports, large dismantled lofts on warships and aircraft carriers,
each with a capacity of 100 pigeons, were staffed by one non-
commissioned officer, one petty officer, and two soldiers. Smaller
lofts on smaller ships, which could house 50 pigeons, were
managed by one non-commissioned officer and two petty officers
or soldiers. Land-based lofts within naval bases were staffed with

Table 9 The allocation standard of naval pigeons in 1925.

Location Number Postscript

Plane 6 Carried 2 pigeons at a time and implied three-shift work
Hot-air balloon 12 Carried 6 pigeons at a time and implied two-shift work
Airship 60 Carried 30 pigeons at a time and implied two-shift work
Garrison ships 10 At sea, every warship should carry 10 pigeons (20% of which were for preliminary) for alerting, laying mines, patrolling, and

so on.
Naval vessel / According to the boat size and the exposed deck, naval vessels of more than 6000 tons should be equipped with lofts that

could contain 100 pigeons of pigeons. The naval vessels of less than 6000 tons should be equipped with lofts that could
contain 50 pigeons of pigeons.
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two non-commissioned officers or soldiers for every 50 pigeons.
Additionally, for every group of more than three lofts, an extra
petty officer was assigned to oversee breeding operations. Lofts
that housed nocturnal pigeons required a minimum of two full-
time petty officers or soldiers for their management.

The number of personnel aboard IJN ships was relatively fixed,
with crew members assigned specific duties, leaving little room
for redundancy. Introducing military pigeon breeding aboard
ships necessitated the allocation of personnel specifically for this
task, further straining the already limited human resources.
Moreover, since pigeon lofts were situated on the open deck, they
occupied valuable deck space and required regular cleaning and
maintenance. These factors intensified the logistical burden on
the crew.

Additionally, military pigeons were often viewed as a second-
ary, less important communication method compared to wireless
systems. For example, in December 1924, the director of military
pigeon research on the Vajra ship was frustrated with his role as a
part-time director, as he was simultaneously responsible for his
primary duties as “sub-captain of Fort Barbette.” His responsi-
bilities left him with insufficient time to train soldiers assigned to
pigeon care. While the Air Force had an official title of “Director
of Pigeon Research,” the fleet used the title “Petty Officer in
Charge of Pigeons,” a designation with little formal recognition.
This informal status contributed to neglect in pigeon care, as
soldiers responsible for the pigeons were also preoccupied with
daily training and guard duties (Commanding Officers of Ichi-
kawa Yokosuka Naval Air Force, 1924, pp. 1930–1934). Fur-
thermore, although the Committee on Military Pigeon
Investigation directed divisions to dispatch personnel for training
in pigeon management, most of those assigned were older, less
physically fit soldiers with respiratory issues. This reflects the
broader perception of military pigeon care as a low-priority,
menial duty.

The training of pigeon trainers was equally challenging. It took
approximately 1 year to complete a standard training cycle for
pigeon trainers, and it typically required 2 years for a soldier to
achieve proficiency in pigeon handling (Navy Ministry, 1927a,
p. 958). Given the limited accommodation on warships, it was
impractical to recruit and train personnel on board. As a result,
the pace of developing qualified pigeon specialists failed to meet
operational demand, further intensifying the logistical burden.

The shortage of trained personnel had a direct impact on the
daily care and management of pigeons, particularly with regard to
disease control. As previously noted, an outbreak of diphtheria
within a flock caused numerous fatalities, even though emergency
measures were eventually implemented to control the spread.
Pigeons are particularly vulnerable to this infectious disease, and
two possible explanations have been proposed for the outbreak.
First, it is possible that inspections were not conducted thor-
oughly the previous month, allowing sick birds to remain unde-
tected. Second, infected pigeons may have been introduced via
new deliveries that quarantine officers failed to detect. If the first
scenario is true, it points to a lack of experience and knowledge
among personnel responsible for pigeon care. If the second sce-
nario is accurate, it highlights inadequacies in the pigeon man-
agement system, particularly in quarantine and transportation
protocols. Regardless of the cause, both scenarios reflect a lack of
professionalism among relevant personnel, contributing to dis-
ease outbreaks among military pigeons.

In addition to manpower challenges, the material resources
required for pigeon care also posed a significant burden. By 1944,
as the IJN faced mounting strain from the war effort, logistical
constraints began to affect the supply of essential pigeon feed. The
amount of corn and oyster crumbs allocated per pigeon was
reduced by 5 grams and 1 gram, respectively, and substitute feeds

were introduced (Hideki, 1944, p. 144). Even the mandatory salt
supplement crucial for addressing nutritional deficiencies, sup-
porting digestion, and preventing disease was rationed on a case-
by-case basis. After just 3 months, the supply of salt could no
longer be guaranteed, and rations were further reduced or sub-
stituted. These shortages highlight the severe logistical pressures
faced by the IJN in maintaining military pigeons.

In summary, the IJN’s failure to cultivate a sufficient number of
skilled pigeon trainers, combined with a scarcity of essential
material resources, led to substandard care for military pigeons.
This mismanagement ultimately compromised pigeon welfare, as
the shortage of both human and material resources made it
impossible to maintain optimal living conditions for the birds.

Conclusion
Military pigeon communication, as a tactical method of com-
munication, offered unique advantages that addressed the lim-
itations of conventional systems. Accordingly, the IJN conducted
extensive experiments and initiatives involving pigeons, including
sea flight training, night flight training, and the deployment of
underground “bunker pigeons.” These initiatives produced mixed
results. Regardless of their success or failure, the pigeons were
subjected to harsh training regimens designed to fundamentally
alter their natural behaviors. The demands of wartime operations,
combined with rigorous daily training and the chaos of battle,
resulted in high mortality rates among military pigeons. To sus-
tain operations, the IJN required a substantial reserve of pigeons,
which placed significant pressure on manpower and material
resources, increased logistical demands, and ultimately compro-
mised the welfare of the pigeons.

While the use of military animals may not have been viewed as
problematic in an era where all resources were mobilized for war,
a contemporary re-examination reveals the underlying anthro-
pocentric logic that governed such practices. Pigeons, tradition-
ally seen as symbols of peace and freedom, were coerced into
serving as “soldiers” and “spies” for military purposes. This
practice highlights the paradoxes and moral contradictions pre-
sent in the IJN’s use of military pigeons.

The repercussions of war extend beyond human suffering, as
animals also bear the brunt of armed conflict. Research has
shown that military animals often exhibit distinct emotional
traits (Swart, 2010). A comprehensive history of war cannot be
written without acknowledging the experiences of animals
involved in military operations. Even animals that do not directly
participate in combat may be indirectly affected, losing their
habitats and living spaces due to the destruction caused by
warfare. Between 1969 and 1989, military conflicts in South
Africa led to the deaths of thousands of elephants in Angola and
the Caprivi Strip as a result of demand for their tusks and meat
(Chase and Griffin, 2009).

More recently, Tedla et al. (2023) examined the impact of
armed conflict on animal welfare in the Tigray region of Ethiopia.
Their findings revealed that animals had no means of escaping
the initial outbreak of violence, and even if they survived, many
were unable to return to their familiar natural habitats after the
conflict ended. The Russia-Ukraine war similarly resulted in
significant ecological harm, including the deaths of approximately
50,000 dolphins and the abandonment of thousands of cattle and
sheep due to the Red Sea crisis (Naylor, 2023; Whiteman, 2024).
Moreover, environmental destruction in war zones has forced
wild animals, including raccoons and dolphins, to enter active
conflict areas. Data from the International Fund for Animal
Welfare (IFAW) indicate that collateral damage from the Russia-
Ukraine conflict threatens to disrupt biodiversity and ecosystems
across the Eastern European Plain (IFAW, 2022).
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The impact of armed conflict on wildlife, domesticated ani-
mals, and even zoo animals is undeniable. Reflecting on the
history of Japanese military pigeons allows for a broader discus-
sion on the use of animals in warfare and highlights the harmful
effects of modern armed conflict on animal welfare. In con-
temporary conflicts, attention should be paid not only to human
rights but also to the survival and welfare of animals.

To address these issues, animals involved in warfare should be
included within the scope of international humanitarian law
(Nowrot, 2015). First, governments should strive to minimize the
use of military animals in combat. When the use of animals, such
as military dogs, is deemed necessary, measures should be taken
to protect their welfare during training and operations. Govern-
ments must adhere to the principles of humanitarianism and
animal protection, comply with international treaties, and avoid
targeting zoos and natural habitats or engaging in combat within
animal territories.

Second, animal-related organizations, such as zoos, ranches,
and rescue stations, should prioritize relocating animals under
their care during conflicts and wars to prevent casualties. If
relocation is not feasible, particularly for large or aggressive
animals in zoos or laboratory animals, efforts should be made to
handle them humanely and minimize their suffering.

Finally, the public has a role to play in promoting animal
welfare during both peacetime and wartime. Advocacy against the
involvement of animals in war can raise awareness of their plight.
During times of conflict, individuals should also strive to care for
and protect animals in their vicinity. These collective efforts will
contribute to the harmonious coexistence of humans and animals,
support the sustainable development of society, and preserve a
healthy environment for future generations.

Data availability
Data sharing is not applicable to this article as no datasets were
generated or analyzed during the current study.
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