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Abstract 
Nocturnal penile tumescence (NPT) has been reported for males of 
only a few mammalian species, including humans, albeit this scarcity 
might be an artefact of the difficulty of documenting it. We investigated 
NPT in 12 adult male chimpanzees living in an all-male group at 
Kumamoto Sanctuary, Japan. Recorded non-invasively with infrared 
video cameras across 72 nights (6 per individual), we observed NPT in 
two thirds of the individuals (8/12), with N=46 events in total. More 
than three quarters occurred during a transition from sleep to 
wakefulness, suggesting NPT may be associated with rapid eye 
movement sleep, similar to humans. Masturbation occurred in 
conjunction with NPT, including the likely consumption of ejaculate, in 
4–6 individuals. While detailing nocturnal erections in chimpanzees 
may help us to better understand this robust physiological 
phenomenon in humans, further comparative research is necessary to 
reconstruct its phylogenetic history. At present, our findings support 
hypothetical functional explanations such as the facilitation of 
nocturnal emissions in order to increase ejaculate quality or an 
increase in tissue oxygenation to prevent erectile dysfunction. 

Abstract in Japanese 
夜間陰茎勃起はヒトの男性において広く一般に生じる現象であるが、

ヒト以外の動物での報告 は少ない。これは、夜間の観察が難しいこと

によるものと考えられる。本研究では、京都大学熊 本サンクチュアリ

において 12 個体の男性チンパンジーの夜間の様子を赤外線カメラによ
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って 撮影し、各個体につき 6 夜間分の行動の記録と分析をおこなっ

た。その結果、12 個体のうち 8 個体で、のべ 23 夜間において 46 事例

の夜間陰茎勃起が観察された。この 46 事例のうち 11 事例 ではマスタ

ーベーションを伴って観察された。また、全事例のうち約 80％が睡眠

から覚醒する過 程において生じており、ヒトと同様にチンパンジーで

もレム睡眠の期間中もしくはその後に生じる 現象であることが示唆さ

れる。夜間陰茎勃起のあとにマスターベーションをおこなったのは 4
－6 個体だった。マスターベーションのあとに手を口に運ぶ動作が確

認されており、精液を食べた と推測される。チンパンジーの夜間勃起

現象の詳細な記述により、ヒトにおける本現象につい ての理解が深ま

ると期待できるが、系統的基盤を明らかにするためには今後さらなる

比較研 究が必要である。我々の観察は、夜間勃起現象の機能として、

射精を促し古い精子を排出し て新しい精子に入れ替える効果や、組織

への酸素供給の効果があるとする仮説を支持するも のである。 

 
Keywords: chimpanzee; nocturnal penile tumescence; nocturnal 
erection; masturbation; night-time behaviour 
 
 
1. Introduction 
Nocturnal penile tumescence (NPT), otherwise known as a nocturnal 
or sleep-related erection, occurs in male humans of all life stages 
during rapid eye movement (REM) sleep (Fisher et al., 1965; Schmidt 
& Schmidt, 2004; Hirshkowitz & Schmidt, 2005). Similarly, human 
females may experience clitoral erection and vaginal swelling during 
REM sleep (Karacan et al., 1970; Schmidt & Schmidt, 2004). 
Spontaneous NPT has been reported for only two other types of 
mammals — rats (Schmidt et al., 1994) and armadillos (Affanni et al., 
2001) — in both cases under invasive experimental conditions. Rats 
display erections during REM sleep (Schmidt et al., 1994; Hirshkowitz 
& Schmidt, 2005; Siegel, 2008), while in armadillos, it occurs during 
non-REM sleep (Affanni et al., 2001). In addition, non-naturally 
(involuntary) occurring NPT has been described for dogs in response to 
invasive pelvic nerve stimulation (Morlet et al., 1990). 

Nocturnal emission (or spontaneous ejaculation), i.e. the discharge of 
seminal fluid without self-directed sexual stimulation when asleep or in 
a ‘drowsy’ state, occurs in non-human mammals such as domestic cats 
(Aronson, 1949), rats (Stefanick, 1983), guinea pigs (Martan, 1968), 
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horses (McDonnell, 1990), and was also reported for a single wild 
bottlenose dolphin (Morisaka et al., 2013). Similarly, chacma baboons 
(Bielert et al., 1980) and chimpanzees (housed in an all-male group; 
Riesen, 1971) have been reported to ejaculate during the night, albeit it 
remains unknown if this was the result of spontaneous emission or 
masturbation. 

It has often been assumed that NPT (and associated ejaculations) 
results from a full bladder, which stimulates the sacral or surrounding 
nerves of the spinal cord, in turn triggering a ‘reflex’ (nocturnal) 
erection (Fisher et al., 1965). However, there is no strong evidence to 
support this claim. An alternative (proximate) explanation for NPT 
may be related to androgens, including testosterone, which influence 
the development of the male reproductive system (Carani et al., 1995). 
This may elucidate the timing of NPT, as it is most common during 
REM sleep after which testosterone levels are highest (Schmidt & 
Schmidt, 2004; Montorsi & Oettel, 2005). In any case, nocturnal 
emissions may follow a period of NPT, and they may or may not be the 
result of associated manipulation of the genital area (for a review of 
masturbation in primates, see Sommer et al., 2022). 

Little is known about the potential functions of NPT and associated 
nocturnal emissions (Beach, 1975; Morisaka et al., 2013). NPT may 
facilitate periodic ejaculation, especially during periods without coital 
emission (Levin, 1975), allowing males to shed inferior semen, which 
diminishes in quality over time (Levin, 1975; Thomsen & Soltis, 2004). 
NPT may also provide health benefits, for example by increasing tissue 
oxygenation, which may prevent cavernous fibrosis — a common cause 
of erectile dysfunction (Montorsi & Oettel, 2005). 

Our study reports the first observations of NPT in chimpanzees, which 
may facilitate a better understanding of the mechanisms and functions 
of the phenomenon across a wider range of mammals, including 
humans. 

 
 
2. Study site and methods 
The 12 chimpanzees included in this study lived at Kumamoto 
Sanctuary, Kyoto University, Japan (Morimura et al., 2011). They were 
all members of an all-male group, which, in efforts to mimic the 
fission-fusion sociality observed in the wild, was typically divided into 
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3 sub-groups consisting of 3–5 individuals. During the day, the apes 
had access to three outdoor enclosures, two of which measured 
413 m3 (W × D × H = 8.5 × 12.8 × 3.8 m) while the third encompassed 
486 m3 (W × D × H = 10.0 × 12.8 × 3.8 m). Group composition 
changed daily. For safety reasons, chimpanzees were kept separately in 
individual night enclosures, measuring 10.8 m3 (W × D × H = 2.0 × 2.0 
× 2.7 m), which they entered around 16:00, just before feeding time. 

The males (Table 1) were between 23–48 years old, with 5 being 
captive-born, 5 wild-born, and 2 likely wild-born. Around half of them 
had lived and copulated with females in the past, whereas others had 
not. As for behaviour towards excreta, consuming urine is rare, albeit 
many chimpanzees at the sanctuary, with varying frequency, consume 
their faeces.  

As part of a separate project investigating the sleep patterns of aging 
chimpanzees (Havercamp et al., 2021), we non-invasively recorded 
nocturnal behaviour using one external infrared light (F8150_940 nm; 
EnergyPower, Tokyo, Japan) and one infrared video camera (Wyze 
Cam V2 1080p; Wyze Labs, Seattle, WA, USA) per room. These were 
installed above the night enclosures, providing a ‘bird’s-eye view’ of the 
sleeping chimpanzees (Figure 1). 

Our study comprises 72 videos (6/individual), each covering the period 
17:00-06:00 h, thus totalling 936 h (78 h/individual) of recording 
time. For these analyses, instantaneous sampling at 1-min intervals 
was employed by KH. Scores included three ‘states’ (awake, asleep, 
waking up). An animal was recorded as ‘asleep’ when their body was 
inactive in a lying, head-down position; importantly, this proxy 
measurement does not necessarily coincide with physiological 
manifestations of sleep (Havercamp et al., 2021). Individuals were 
recorded as ‘waking up’ when, at the end of a sleep bout, they were still 
lying down, but made movements or had their eyes open, including 
occasions when they suddenly woke up upon hearing sounds such as a 
vocalization from a conspecific neighbour. Other instances of non-sleep 
or non-awakening were recorded as being ‘awake’. 

Instances when the penis was extended and appeared rigid were scored 
as an NPT. We refrained from measuring the ‘duration’ of NPT, given 
that sometimes the video quality was poor (e.g., too dark). Similarly, 
we refrained from measuring erection ‘frequency’ because poor 
visibility might have meant that we were unable to record the whole 
duration of a long-lasting erection; instead, only its beginning and end 
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might have been visible, which would have caused us to falsely record 
two independent instances. Thus, we employed a more conservative 
measure and counted all hours (between minute 1–60) that included a 
visible erection (or parts of longer lasting erections) as a single ‘event’. 
Moreover, chimpanzees spend the night in various positions and 
enclosure locations which often impeded a clear view of the genital 
area — thus, leading to a likely underreporting of NPT. 

Occasionally, the videos recorded sounds (e.g., vocalizations, banging) 
from neighbouring night rooms. Thus, we also considered whether a 
noise occurred within 5-min before the erection, assuming that this 
could influence sleep state and/or occurrence of erections. If an 
individual seemingly remained sleeping, i.e., neither moved nor 
opened their eyes following such sounds, they were categorized as 
‘asleep’. 

We defined male chimpanzee masturbation as self-stimulation of the 
penis, using own body parts (typically hands), or external tools (cf. 
Sommer et al., 2022). We employed three categories related to 
masturbation: ‘yes’ (individuals repeatedly touched, tugged, or rubbed 
their penis with their hand, always followed by moving their hand to 
the mouth); ‘maybe’ (individuals manipulated their penis once or 
twice, plus instances of when the video recording provided an only 
imperfect view); ‘no’ (individuals did not touch their penis).  

 
 
3. Observations (results) 
Spontaneous NPT was documented during about a third of all 
observation nights (23/72 = 32%) and were displayed by two thirds of 
all individuals (8/12 = 67%) (Tables 1 and 2; also see Video 1 
at 10.6084/m9.figshare.19657788). Of the total of 46 recorded NPT 
events, about three quarters (36/46 = 78%) occurred during ‘waking 
up’, i.e., the transition from sleep to wakefulness. Within this pattern of 
unconsolidated sleep, NPT occurred during all observation hours, with 
virtually the same frequency during the first half of the night (18:00–
24:00, 3.5 events/h) and the second half (00:00–07:00, 3.6 events/h). 
NPT events were preceded by noise (vocalization, banging) in 26 cases 
(57%) and slight snoring in 7 cases (15%), while 13 cases (28%) were 
not associated with noise. 
Time and frequency varied across individuals. Only Kanao displayed 
NPT every night (N=6 nights, N=15 events). Interestingly, although 
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about half of Kanao’s penis was bitten off by another chimpanzee in 
2011, this did not affect his ability to maintain an erection. Takaboh 
exhibited the second highest frequency of NPT 
(N=4 nights, N=12 events). Urination after NPT was only observed in 
Kanao (5/15 = 33%; the fluid was not consumed). 

Of the 8 males experiencing NPT, 4 (possibly 6) appeared to have 
masturbated, i.e., tugged, or rubbed their penis with their hand, for an 
average of 18 s (range 2–60 s, with 8/11 cases under 10 s). Across all 
possible masturbation events (including N=9 ‘maybe’), average 
duration was 40 s (range 2 s–4 min, with 7/9 cases under 20 s). It was 
not possible to determine with certainty whether ejaculation occurred. 
However, 4 individuals (Kanao, Gorou, Norio, Takaboh) moved their 
hand to their mouth after touching their penis or inner thigh, usually 
multiple times (range N=1–14), suggesting the consumption of 
ejaculate (N=13 cases). 

Possible emission appeared to have been spontaneous and without any 
prior masturbation in only 1 case (Takaboh, 2018-Nov-19, 21:56; see 
Video 2 at 10.6084/m9.figshare.19657788). 
 
 
4. Discussion 
To our knowledge, this is the first report of naturally (i.e. non-
invasively) occurring nocturnal penile tumescence (NPT) in a primate 
other than humans. The cases presented here concern 8 captive 
chimpanzees out of a population of 12, although we cannot exclude the 
possibility that the 4 remaining individuals did exhibit NPT on 
occasions not covered by our records. Place of birth and prior rearing 
and/or sexual experience did not appear to influence the occurrence of 
NPT. The assumption that more extensive sexual experience will 
manifest itself in more NPT is contradicted by the lack of evidence of 
NPT for Lennon, the oldest chimpanzee with perhaps the most mating 
experience. Kanao, on the other hand, who lived alone or in an all-male 
group from age 4, displayed NPT and masturbation most frequently. 

Those who showed NPT were on average 32.3 years old (range 23–40), 
while those without recorded NPT averaged 38.3 years (range 30–48), 
suggesting that NPT may become rarer with increasing age, however, a 
larger sample would be necessary to validate this pattern. We did not 
investigate the potential influence of other factors such as personality, 
rank, and stress levels. 
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NPT is tied to sleep, which is typically characterised by four stages. 
REM, the final stage, is typically followed by a period of waking before 
the transition into a new sleep cycle (Moser et al., 2009). Nocturnal 
erections occur during REM sleep in human males (Fisher et al., 1965; 
Schmidt & Schmidt, 2004; Hirshkowitz & Schmidt, 2005) as well as in 
rats (Schmidt et al., 1994), but during non-REM sleep in armadillos, to 
which primates are more distantly related (Affanni et al., 2001). More 
than three quarters (36/46 = 78%) of chimpanzee NPT events occurred 
while they were ‘waking up’ (i.e., transitioning from sleep to 
wakefulness), which may have been during or following periods of 
REM sleep. While it is possible that NPT emerged in these species via 
convergent evolution, we suspect that the scarcity of cross-taxa data is 
more likely to reflect a lack of reports rather than true absence. 
Rodents and primates diverged from a common ancestor 
approximately 80 million years ago (Gibbs & Pachter, 2004). Thus, 
although reports of NPT occurrence in other more closely related 
species is lacking, it might be assumed that NPT is a physiological 
phenomenon that has been associated with REM sleep since this time. 

Masturbation was frequently observed following NPT, though not 
always. Although masturbation is well documented in various animal 
species and is a part of the natural behavioural repertoire of primates 
(Sommer et al., 2022), to our knowledge, masturbation following NPT 
has never been reported in any animal other than humans. However, 
this is most likely due to a lack of observation rather than non-
occurrence. Such underreporting is also likely for the chimpanzees in 
the present study, given that caretakers report day-time masturbation 
for Minato and Satoru (for whom we documented only one ‘maybe’ 
case of nocturnal masturbation) as well as for Norihei, Mizuo, Shirou 
and George (for whom nocturnal masturbation was not documented). 
Each of these individuals employed a somewhat different method, 
sometimes including the self-stimulation of nipples or the use of saliva 
or faeces as lubricant. Minato, for example, would often use feces as a 
lubricant and/or a tool to facilitate masturbation, sometimes inserting 
his penis into the hole of a hose; this may be due to his experience with 
an artificial vagina to collect his ejaculate for scientific purposes. 
Nocturnal emissions have also been observed in mammals other than 
humans (e.g., Morisaka et al., 2013), suggesting that they are a normal 
physiological phenomenon. Still, we provide what appears to be the 
first video evidence of spontaneous nocturnal emission by a nonhuman 
primate. 
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It has been argued that, in the absence of regular copulation, both 
masturbation and nocturnal emissions function to shed inferior 
ejaculate, which diminishes in quality over time between ejaculations 
(Levin, 1975; Thomsen & Soltis, 2004). Increased ejaculate quality may 
enable males to be more competitive, particularly in species facing high 
levels of male-male postcopulatory competition, such as those with 
polygynandrous mating systems like chimpanzees (Brindle, 2018). 
There is no recorded instance at Kumamoto Sanctuary in which one 
male triggered the emission of ejaculate in a fellow male, confirming 
observations elsewhere that homosexual sexual activities between 
chimpanzee males are very rare at best (cf. Sommer & Vasey, 2006). 
Thus, given the close association between penile erection and 
ejaculation (Giuliano, 2011), NPT may reflect an adaptive function 
associated with nocturnal emissions. While the chimpanzee males 
included in this report have no access to females, such an underlying 
evolved physiological mechanism may still be at work. Moreover, as 
only one individual urinated after NPT, it is unlikely that nocturnal 
erections are simply induced by a full bladder (contra Fisher et al., 
1965). 

Of the 8 male chimpanzees experiencing NPT, 4–6 may have 
masturbated, and it is likely that at least 4 consumed the resulting 
ejaculate. This behaviour is in line with observations across the primate 
order, given that males of a variety of species masturbate until reaching 
ejaculation, and semen is ingested in more than three quarters of cases 
(78%; Sommer et al., 2021). Ejaculate is a mixture of red and white 
blood cells, other cells from the urogenital tract, and seminal fluid 
which contains high levels of potassium, zinc, citric acid, fructose, 
amino acids, and a wide variety of enzymes (Marx, 2001). Conceivably, 
therefore, ingesting this mixture could supplement the regular diet. 

While detailing nocturnal erections in chimpanzees may help us to 
better understand this robust physiological phenomenon in humans, 
further comparative research is necessary to reconstruct its 
phylogenetic history. 
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Table 1. 
Study subjects (12 male captive chimpanzees at Kumamoto Sanctuary, 
Japan) and recording details of nocturnal penile tumescence (NPT). 
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Figure 1. 
Screen captures of the ‘birds-eye’ view of captive chimpanzees during 
the night at Kumamoto Sanctuary, Japan showing (a) nocturnal penile 
tumescence (NPT) and (b) masturbation. 

 
 
 

 

Table 2. 
Details and contexts of nocturnal penile tumescence (NPT) as recorded 
in 8 adult male captive chimpanzees. 
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