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Synopsis 

Spawning by the banded butterflyfish, Chaetodon multicinctus (Chaetodontidae) was observed on coral 
reefs off Kona, Hawaii. These fish occurred in male-female pairs during normal daytime activities, a · 
behavior which is typical for the family. Courtship is also a paired male-female activity. During spawning, 
however, other individuals (males?) may intrude on the spawning pair. Spawning typically takes place at 
least a meter or two above the bottom. The spawning position consists of the male below and behind the · 
female with his snout against the female's ventral flank or anal fin area. Intruding individuals may join in 
when the pair is in position and about to spawn. Intruders line-up against the male in the same position as he 
is against his female. Underwater photographs are included to illustrate these behaviors. 

Introduction 

A long-term pair-bond is believed to exist in most 
species of chaetodontid fishes. The general pattern 
is that most individuals of many species are found 
in pairs (Reese 1975). This behavior has been a 
focus for discussions about the behavioral ecology 
of chaetodontids (Reese 1975, Neudecker & Lobel 
1982, Driscoll & Driscoll1988). 
. The spawning behaviors of several Chaetodon 
species, including C. multicinctus, have been de
scribed with the fishes in a particular spawning 
posture when positioned to release gametes (Lobel 
1978, Susuki eta!. 1980, Neudecker &Lobel1982, 
Thresher 1984). Although potential spawning in
truders have been seen nearby mating pairs in the 
field (Lobel 1978, Neudecker & Lobel 1982), in
truders actually co-spawning with a pair have been 
seen only in alarge aquarium (Susuki eta!. 1980). 
Other aspects of the aquarium fishes behavior ap
peared normal for wild chaetodontids (Susuki eta!. 

1()150). The question remained as to whether in
truder co-spawning was an aquarium artifact or a 
natural behavior. This is a field report of spawning 
Chaetodon multicinctus, Garret 1863, and the oc
currence of 'spawning intruders' in the wild. 

Chaetodon multicinctus, is endemic to the Ha
waiian Islands and Johnston Atoll (Randall et a!. 
1985). Reese (1975) classified it as a strongly paired 
species (see also Driscoll & Driscoll1988). It is one 
of the most numerous of the chaetodontids on Ko
na reefs, feeding mostly on scleractinian corals dur
ing the day and inactive at night (Hobson 1974, 
Tricas 1985). The primary spawning period is dur
ing March to July with occasional spawning at other 
times (Lobel 1989, Tricas & Hiramoto 1989). 
Recruitment of C. multicinctus larvae from the 
open sea to the reef habitat is greatest during sum
mer months (Walsh 1987). 
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Materials and methods 

Study site and schedule 

The dive site was Kamoa reef, situated about mid
way between Kailua-Kona Bay and Keahou Bay, 
Kona Coast of the Island of Hawaii. The reef rang
ed in depth from 8 to 20m. Between September 
1980 and October 1982, about 400 scuba dives were 
done by the author during all times of day and 
night; 52 of these dives during dusk (1730 to 
1915 h). 

Fish sex ratio 

Collections were taken by spear from an adjacent 
reef. Specimens were caught prior to dusk through
out the year for gonadosomatic index measure
ment (see Lobel1989). This provided some consis
tency in ovary status, wherein the eggs become 
hydrated a few hours before mating. Squash 
mounts of gonads were examined using a light mi
croscope. 

Results 

Sex ratio 

A total of 467 specimens were collected for study of 
the fish's spawning season (Lobel 1989). The sex 
ratio of mature fish collected in pairs was 1 : 1 (N = 
400); 14% (N = 67) of individuals collected were 
immature and not sexually identifiable using a light 
microscope. 

Chaetodon multicinctus was found in pairs dur
ing the daytime throughout the year. Selected pairs 
of fish (N = 36 pairs) were carefully watched for 
about 10 min to determine if the individuals main
tained a pair-bond or were just temporarily associ
ated. This was a reasonable observation duration 
to determine pairing given the behavior of this 
species (see Reese 1975, Driscoll & Driscoll1988). 
The pair was collected after observation. Pairs 
were observed during November (N = 8), Decem
ber (N = 5), March (N = 7) and May (N = 18). 

Pairs were composed of a male and a female in all 
cases where sex could be determined (N = 24 
pairs). Twelve pairs of C. multicinctus possessed 
sexually immature gonads. The mean size(± SD) 
of sexually mature paired fish was 67.5 ± 4.4 mm 
SL (N = 48 individuals). The mean size(± SD) of 
the paired immature fish was 50.4 ± 6. 7 mm SL 
(N = 24 individuals). 

Courtship and spawning behavior 

Mating behavior of C. multicinctus was observed in 
the evening period (1730 to 1915 h) during 7 of a 
total of 52 dives in the same reef area. Thirteen 
spawning events were seen on 7 dates (Table 1). 
Courtship activity was seen once during the months 
of October, November, December and the first 
spawning for a year was seen 5 January. The great
est degree of courtship activity and all other spawn
ing occurred from March until mid July. 

Courtship activity b~came apparent about 45 to 
30 min before spawning occurred. In the early 
stages, a pair of fish swam along a track of reef at 
moderate speed with the female followed closely 
by the male. The male would periodically rush 
upon the female, approaching her from behind and 
placing his snout to her anal fin area. This behavior 
progressed and later appeared as false starts before 
actual spawning. If intruding fish were present at 
this time, they followed several body lengths be
hind the pair (see photo in Lobel1978). Courtship 
usually involved a single male and a female (N = 

14), but on five occasions several other C. multi
cinctus were seen closely following a mating pair. 
On one occasion a group of 8 intruders were seen a 
few minutes earlier as members of a group of about 
20 C. multicinctus which was aggregated in one 
section of the reef. These intrusions took place 
once in January, twice in March and twice in May. 
Further description of the courtship and spawning 
behavior of C. multicinctus is in Lobel (1978). 

Release of gametes occurs with the fish assuming 
a stereotyped spawning position. In this position, 
the fish are a meter or more above the bottom, the 
male is below and behind the female with his snout 
against her anal fin area (Fig. 1). Once a pair is in 
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spawning position, intruders may rush in line. In
truders follow behind the first male and mimic the 
spawning position of the pair (Fig. 2). A pair was 
frequently disturbed by the intruders and some
times broke away. In such cases, the pair swam to a 
nearby location and were followed by the intrud
ers. Although I cannot be absolutely certain , it 
appeared in most cases that the intruders released 
gametes at the same instant the leading pair 
spawned. At the time of gamete release the fish 
made a quick sharp body movement and then dart
ed back to the bottom. 

Time of spawning 

The time of spawning relative to sunset was calcu
lated for spawning events consisting of pairs alone 
(N = 7) and pairs plus intruders (N = 5). In all 
cases, spawning occured after the time of sunset 
and before nautical twilight (Table 1). The limited 
data obtained to date suggests that intruders are 
more likely to spawn with a pair earlier in the 
evening. The mea n (± SD) time of spawning by 
pairs plus intruders was 24 ± 6 (range 15 to 29) min 
after sunset. The mean time of spawning of pairs 
a lone was 34 ± 4 (range 29 to 39) min after sunset. 

Table 1. Dates and times of spawning Chaetodon multicinctus. 

Date Pair only Pair & intruder(s) 

I. 3 Mar 81 X 

2. 10 Apr 81 X 

3. 10 Apr 81 X 

4. 10 Apr 81 X 

5. 17Jul 8 1 X 
6. :> Jan 82 x+ 1 
7.6Mar82 x+ 2 
8. 21 Mar 82 X+ 3 
9. 5 May82 X+ 8 

10. 5 May 82 X 

II. 5 May 82 x+ 2 
12.5 May 82 X 

13. 5 May 82 X 
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Discussion 

The behavior of intruder fish rushing upon a breed
ing pair and releasing gametes simultaneously is 
not unusual among fishes. The behavior has been 
described as 'streaking' among labroid fishes and as 
'sneakers' among salmonid and centrarchid fishes. 
Labroid fishes (Labridae and Scaridae) are broad
cast spawning species. Pair spawning occurs be
tween a terminal phase male and a single female 
and as the spawning pair peaks in its ascent to 
spawn, initial phase males rush in (i.e., 'streaking') 
and release sperm at the same instant (Warner et 
al. 1975, Robertson & Warner 1978, Warner & 
Robertson 1978, Warner & Hoffman 1980). Pair 
and group spawning has also been seen among 
acanthurid species (Robertson 1983). Salmonid 
and centrarchid freshwater fishes lay eggs in nests 
on cleared space on the bottom. Intruder or 'sneak
er' males rush upon the spawners and release 
sperm simultaneously with the spawning pair 
(Keenleyside 1979, Gross 1984). Fertilization steal
ing has also been described for several other groups 
of freshwater fishes. The possible evolutionary im
plications of this spawning strategy have been re
cently reviewed by Gross (1984). 

The pair spawning position described for C. mul
ticinctus (Lobel1978) has since been refe renced for 
its similarity to the pair spawning position in other 
chaetodontids (Susuki et al. 1980, Neudecker & 

Time of spawning 

1835 
1852 
1855 
1856 
not recorded 
1750 
1828 
1840 
1850 
1.853 
1853 
1859 
1900 

Sunset 

1806 
1817 

1735 
1807 
1811 
1825 

Nautical twilight 

1853 
1906 

1826 
1854 
1859 
1915 
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Fig. 1. A spawning pair of Chaetodon multicinctus, a moment before gamete release (1835 h, 3 March 1981). The male approaches the 
female from below and places his snout against her anal fin area immediately prior to spawning. Notice the swollen belly of the female 

bearing eggs. 

Fig. 2. A spawning pair of Chaetodonmulticinctus accompanied by 3 intruders (1840 h, 21 March 1982). The intruders rushed into line 
behind the primary male at the time when the original pair were about to spawn. 
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Lobel1982, Thresher 1984). The exception to the 
pair spawning behavior was seen among C. nippon 
in an aquarium by Susuki et al. (1980). They de
scribed co-spawning by intruding males. These 
males joined a pair about to spawn. The intruder 
males released sperm simultaneously when the 
leading pair spawned (Susuki et al. 1980). The 
same intruder behavior has now been observed 
among C. multicinctus in the field (this study). The 
intruder fish I saw were also possibly males; fe
males would have been noticeably swollen with 
eggs and females have not been observed assuming 
a male's position during courtship. The limited ob
servations reported herein indicate that intruder 
co-spawning was more common earlier than later 
during the dusk period. 

These observations suggest an added complexity 
to the social relationships of chaetodontids on coral 
reefs. The question is, are these spawning intruders 
unattached marauding males or are they males who 
have temporarily abandoned their mates? At this 
point, both possibilities are plausible. First, every 
individual C. multicinctus on a reef is not necessar
ily associated in a pair; 83 ± 10% of individuals on 
a reef were confirmed in pair association leaving 
about 17% unattended (Reese 1975). Second, sex
ual selection theory can argue for mate desertion 
after spawning planktonic offspring (Trivers 1972). 
So far, female chaetodontids have been observed 
to spawn only once per evening (Lobel1978, Susu
ki et al. 1980, Neudecker & Lobel1982, Thresher 
1984). It may be that male chaetodontids could 
benefit by temporarily deserting their female mates 
after spawning to seek additional matings. One 
constraint on this behavior is the temporal syn
chronization of spawning throughout a local pop
ulation. There is a narrow time window which clos
es shortly after sunset during which a male is re
quired to court and mate his partner, desert her and 
then locate and co-spawn with another pair. This 
time constraint may be one factor favoring pair
bonding among fish with spawning restricted to the 
dusk crepuscular period (Neudecker & Lobel 
1982). 
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