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Abstract
The relationship between the phase of the moon and the
emergence of the epitokous segments of the palolo worm
Eunice viridis Gray has been known to the natives of the
Samoan Islands for centuries. They predict the date and
time of day when the emergence occurs so that they can
be ready to catch the worms. This phenomenon is one of
the best known examples of lunar periodicity. It was first
described scientifically at the end of the last century. My
own investigations concern the occurrence of the worms in
the reef, in which they gnaw long tunnels through the
massive blocks of coral limestone at levels characterized
by the occurrence of symbiotic algae. Apparently the algae
are the main sources of nutrition for the worms. The
casting off of the epitokous segments occurs at the third
quarter of the moon in October or November. An analysis
of known dates on which the swarms of worms have
appeared permitted a precise method of prediction to be
formulated. The causality of this periodicity is discussed.

Introduction
Since the end of the last century, the polychaete E u n i c e
viridis Gray has become a classic example of a marine
animal exhibiting lunar periodicity. A clear correlation can
be observed between the swarming period and a certain
phase of the moon. The first scientists who visited the
Samoan Islands learned from the natives about the appearance of the "palolo" - the name of the worm in the
Samoan language - during three days of the third quarter
moon in October or November. Even today, the epitokous
parts of these worms are a favourite food of the Samoans
who collect them above coral reefs surrounding the islands
(McNeill, 1954; Miller et al., 1955; Miller and Pen, 1959).
The natives have a long tradition of preparing for the
appearance of the palolo, and they have also discovered

that certain environmental clues help them to predict the
"palolo days".
Early descriptions of this phenomenon, which occurs
with great regularity, were provided by Gray (1847),
MacDonald (1858), and Whitmee (1875). Later, Collin
(1897), Ehlers (1898), Friedlgnder (1898a, b, 1899a, b, c),
Powell (1882), Kr~imer (1899a, b, 1903), and Stair (1897,
1916) described it in more detail. In 1904, Friedlgnder
published a summary of the information available on the
palolo. Other witnesses of the emergencies were Horst
(1904), Macintosh (1905), Becke (1909), and Woodworth
(1903a, b, 1907). The publications provoked discussion
mainly concerning the explanation of the lunar periodicity
(see e.g. Brunelli and Schoener, 1905; McKay, 1953).
Since then a lunar rhythm has been noted in a number
of different polychaetes, as well as in other marine animals
and plants. For summaries see Caspers (1951), Korringa
(1957), and Neumann (1981). Several reports concern the
distribution and the spawning behavior of E u n i c e viridis in
other parts of the Pacific (Corney, 1922; Berrill, 1948, Burrows 1945, 1955).
My first report on my own observations on the Samoan
Islands during 1959 was published in 1960 and 1961. After
von Haffner (1961) based his morphological studies on
specimens I collected, Hauenschild et aI. (1968) published
a comprehensive investigation on the anatomy and sexual
development of the Samoan palolo from Faga'itua Bay,
Tutuila. In the meantime, I had the opportunity to continue collecting empirical data on palolo emergence, to
examine the specimens collected from Tutuila and Upolu
in more detail, and to analyze the correlations between
swarming and environmental factors.
Much of my data was taken from the notes of Mr. M.
Haleck who lived in Pago Pago for more than 40 yr.
Further valuable data were found in the missions of the
Marist Brothers. Notes for Tutuila were provided by
Brothers Hermann and Michael. In the Mission Moamou
on Upolu, the notes of the late Brother Briand had been
preserved and made available to me by Brother Labrecque.

230

H. Caspers: Periodicity and habitat of the palolo worm

Brother Henry had made notes on the "palolo days" on
Upolu during the years from 1925 to 1931.
The data from 1964 to 1982 were provided by several
residents of Upolu. Dr. K. J. Marschall of the Biological
Laboratories, Vaoala/Apia, sent me a list of the palolo
swarming dates he had personally observed and recorded
since 1964 on Upolu and Savaii, including additional information for 1977 through 1982 provided by Mr. A. Phillipps, Director of the Department of Fisheries in Apia.
These dates were compared with a list from Br. T. Lynch,
St. Joseph's College, Apia, who compiled information on
the palolo emergence from 1977 to 1982 off Manua,
Tutuila, Upolu and Savaii. All the lists also included exact
statements as to the time of day the swarming started.
Thus, the compilation of the swarming dates in Table 2 is
quite complete for the last two decades and provides a
chance to check the accuracy of the palolo rules worked
out in 1961.

Methods
Determining the hour of the palolo emergence
Collin (1897), Friedl~inder (1898 a, b, 1899 a, b, c), and Kr~imer (1899a, b, 1903) reported that the palolo emergence
begins at 4.00 hrs and the main catch is made at about
5.00 hrs. While this is correct for the islands of Upolu and
Savaii, it is not true for the more eastern islands of Tutuila
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and Manua. Friedl~nder and Kr~imer themselves wrote
that, in Tutuila, the catch begins at midnight. Friedl~nder
(1898, p 339) mentioned that there is a difference between
the two western islands, the main swarming in the westernmost one, Savaii, being a httle later after sunrise. I have
reports that on the Upolu reefs, the main catch is also
between 5.30 and 7.00 hrs. It seems that the first appearance of the palolo and the main swarming near Savaii
is about one hour later than near Upolu (Fig. 1).
The recent information from K. J. Marschall and A.
Phillipps from Apia confirms the commencement of the
palolo emergence near Manua at about 20.00 hrs, off
Tutuila at 1.00 hrs and off Upolu and Savaii at 4.00 to
5.00 hrs.
I learned from my inquiries on Tutuila that the
swarming of the palolo from the reefs begins shortly after
midnight. During the days of the palolo emergence in
1959, I had the chance to observe the times exactly in
Matuu Bay, west of Pago Pago on the island of Tutuila.
The first palolo were observed at 0.30 hrs Samoan Standard
Time, i.e. 0.07 hrs sun time. The epitokous segments of the
worms, about 20 cm long (Fig. 2), appear quite suddenly,
and 30 rain later the highpoint of the swarming is reached
(Fig. 3). At the beginning, the worms emerge i n dense
crowds; later, they become more evenly distributed by the
waves. There is a flat reef in the bay which may be approached from the coast. I have heard reports from
Samoan fishermen that along the outer side of the reef, the
worms have been seen rising in great abundance from
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Fig. 1. Map of the Samoan Islands with records of the starting time of the palolo emergences (Samoan Standard Time)

Fig. 2. Eunice viridis. A female with atokous segments (left) and epitokous segments (right) filled with eggs
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Fig. 3. Capture of the palolo in the reef
area of Matuu Bay off Tutuila at
1:00 hrs

Fig. 4. Capture of the palolo in the reef
area offApia, Upolu, at 6:00 hrs
deeper parts of the coral. The epitokous parts are readily
broken by the waves, and the water is soon filled with the
blue-green eggs.
As previously mentioned, the maximum number of
palolo appear about 30 min after the beginning of the
swarming. It seems that the total number of worms does
not increase thereafter, and so we must suppose that the
emergence from the reefs is limited to about 30 min. The
worms are continually torn into smaller pieces, and after
about two hours, the catch is no longer productive. The
short pieces, emptied of eggs and sperm, are washed away
by the waves.
The reports from Upolu and Savaii both agree that the
catch is limited to about two hours in the early morning, at

about sunrise, so it is finished by 6.00 or 7.00 hrs (Fig. 4). I
have heard a few reports by Samoans, however, that
sometimes the colecting period is longer: in some years
more than four hours. Presumably, this is due to differences in weather, mainly wind and waves, which distribute the palolo pieces at different rates.

Occurrence of the palolo swarming in October
and November
As indicated in Table 1, the palolo emergence is limited to
three days, and the main swarming occurs on the second
day. Also the dates from 1964 to 1982, compiled in
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Table 1. Compilation of all known dates on the palolo emergence in the Samoan Islands from 1843 to
1960. Dates of third quarter moon in Samoan time ( U T C - 11 h) provided through the courtesy of Mr.
K.-H. Gaida, Deutsches Hydrographisches Institut, Hamburg
Year

1843
1862
1864
1865
1866
1867
1868
1872
1873
1874
1881
1893
1894
1895
1896
1897
1898
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1938
1940
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

3rd quarter moon

Palolo emergence

Oct.

Nov.

Oct.

16
15

14
14

11
30
19
8
23
12
31
14
3l
21
11
29
18
7
9
27
17
5
24
14
4
22
11
29
18
7
15
23
31
20
8
27
17
6
25
14
3
22
10
29
18
8
26
16
5
24
12

9
28
18
7
22
11
30
13
29
19
9
27
17
6
8
26
15
4
23
13
2
20
10
28
17
5
14
22
30
19
7
26
15
5
23
13
2
21
9
27
16
6
24
14
4
23
11

15/16
15/16
23
12/13
31
21
8/9
24

(a) Literature
Wh = Whitmee (1875)
St = Stair (1897)
Co ---Collin (1897)
Fr = Friedl~inder (1809)
Kr = Kr~imer (1899)
Bu ---Burrows (1955)
Ha ---Hauenschild et al. (1968)

31

Other months

Nov.

14/15
21
1
8
11/12
1
21. III.

31
21/22
10/11
28/29
16/17/18

I
8/9
15/16
4/5
7

28
17
4
25
14/15
21/22
10/11
28/29
18/19
16
23/24
31
20
(8/9)
28
16/17/18
(6/8)
24/25

21/22
28/29
17/18/19
8/9
25/26/27

24/25/26
11/12

Reference

2
19/20/21

5/6
13/14/15

7/9
14/t5/I6
4/5/6
12/13
3
21
9

7
14/15
2/3/4
22/23
10/11

5/6XII.

St
Wh
Wh
Wh
Wh
Wh
Wh
Wh
Wh
Wh; Co
Co
Co
Fr
Fr
Fr;Kr
K_r
Kr
C-4
C-4
C-4
C-4
C-4
C-l; C-4
C-l; C-4
C-I; Bu
C-I
C-1
C-1
C-l; Bu
C-I; Bu
C-2; Bu
C-2
C-1
C-l; C-2
C-1
Bu; C-l; C-5
Bu; C-l; C-5
C-l; C-5
C-5
C-5
C-5
C-5
C-2; C-5
C-3; C-5
C-3; C-5
C-3; C-5
C-5
C-3; C-5
C-6
C-7

(b) Unpublished records
C- 1 -- Brother Briand/Upolu
C-2 = Brother Heslin/Tutuila
C-3 = Brother Schwehr/Savaii
C-4 = Brother Henry/Upolu
C-5 -- Max Haleck/Tutuila
C-6 = Personal observations 1959
C-7 = Later information
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Table 2. Compilation of dates on the palolo emergence in the
Samoan Islands from 1964 to 1983
Year

1964
1965
1966
1967
1968
1969
1970
1971
1973
1974
1975
1977
1978
1979
1980
1981
1982
1983

3rd quarter moon

Palolo emergence

Oct.

Nov.

Oct.

Nov.

27
17
7
26
14
3
21
10
18
8
27
4
23
12
30
19
9
28

25
15
5
24
12
1
20
9
16
6
25
3
22
11
28
18
7
26

27/28
25
13

?
5
24
12
?
19/20
9/10

21
19
8
27
(4?)
23/24
12
30/31
19/20
28/29

3
21/22
19
8
-

Reference

M
M
M
M
M
M
M
M
M
M
M
P+L
P+L
P+ L
M+P+L
M+P+L
M+P+ L
M

Source of information:
M = Karl-Joseph Marschall, Apia
P = Alfons Phillipps, Apia
L = Br. Thomas Lynch, Apia

Table 2, clearly coincide with the third quarter of the
moon.
In several cases the emergence of the palolo was
recorded from all Samoan Islands from Manua in the east
to Savaii in the west. Sometimes subsequent days of
emergences after the main swarming have been mentioned. During some years, emergences were recorded off
only one or two islands. It is apparent that this is due to a
lack of information from other places. It can be stated that
the palolo days are identical on all islands of the archipelago.
Tables 1 and 2 include only dates on which the palolo
has been definitely reported. Thus, disregarding years for
which I have no dates at all, when the palolo swarmed in
October and there is no date reported for November, this
implies that swarming occurred only in October.
There is a particular difficulty in the collection of
swarming dates for previous years on the island of Tutuila
because it occurs here shortly after midnight. It is not
always certain, therefore, whether the observer did not
report the date of the day on which he started from home.
However, I have tried to correct this error as much as possible, and the dates supplied by Mr. Haleck are not subject
to this error. For Upolu and Savaii the dates are certain
because the swarming is in the early morning.
My own observations, as already mentioned, were
made in 1959 on Tutuila. The palolo days that year were
October 24 to 26. On October 24th very few Samoans had
gone palolo fishing, but they were very successful. On the
second day, the main swarming occurred. The bay was
crowded with people, and they all brought home rich

catches. On the third day, there was very little emergence,
and this appears to be the case frequently. In 1959, the
third day was stormy, and large waves on the coral
platform scattered the worms. However, the swarming
itself probably involved fewer individuals than on the first
two days.
In earlier times the natives tried to find worms, both
before and after this swarming period, and it seems quite
certain that no palolo emergence occurs except on these
three days.
According to the Admirality Tide Table (Vol. 3, 1984),
on the date of the third quarter moon high tides occur
between midnight and 2.00 hrs and between 9.00 and
21.00 hrs. Low tide at Apia occurs 21 min later than at
Tutuila and 8 min earlier than at Savaii. Therefore, there is
a maximum difference of 29 min between the high tides at
Tutuila in the west and Savaii in the east. The corresponding differences for the low tides are 4, 8 and 12 min,
respectively. The average tidal ranges are 1.0 m for spring
tides and 0.6 m for neap tides.
The time differences between the tides in the Samoan
islands and the ranges of spring and neap tides are too
small to be correlated with the hours of palolo emergence.
Differences in weather conditions, cloud cover and wave
action before and during the times of palolo swarming
influence that habitat much more than lunar illumination
or exposure of the reefs.
During the year of my investigations on Tutuila Island,
1959, the following tidal data during the palolo days
Oct. 24 to 26 were provided by the Pago Pago Tide Tables:
October 24
time
m

October 25
time
m

October 26
time
m

00.33
07.05
13.24
19.15

01.32
07.55
14.16
20.12

02.26
08.39
15.02
21.01

0.64
0.15
0.64
0.24

0.70
0.09
0.70
0.18

0.76
0.09
0.76
0.12

The third quarter moon occurred at 09.22 hrs on October 24.
Evidently, the palolo swarming on the Tutuila reef
starts at the end of the nocturnal flood tide, about four to
five hours after low tide.

Correlation with the third quarter of the moon
As shown in Table 1, the palolo swarming is strictly correlated with the third quarter of the moon. The calendar
dates of the monthly third quarter are different each year,
corresponding to the difference between the length of the
solar and synodic months.
It has been clearly demonstrated that the palolo do not
emerge in September. Because swarming coincides with
the third quarter of the moon, it must occur 10 to 11 d
earlier each year, until in some subsequent year, it must be
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postponed until the following third quarter, 29 to 30 d
later. The critical day before which no palolo swarming is
possible and the latest date on which it can occur were still
to be determined. Therefore an analysis was made to
develop rules for predicting quite precisely the dates of the
palolo swarming in future years.

The palolo rules
Based on the empirical data listed in Table 1, regularities
in the dates of swarming correlated with the moon phases
permit the prediction of the palolo emergence in future
years. Based on past dates of occurrence, the method of
prediction seems accurate.
(a) The swarming never occurs before October 8th. If
the third quarter of the moon is on October 7th or earlier,
the palolo appears during the next quarter of the moon,
i.e. on November 6th or a few days earlier. In such years,
there is no palolo emergence during October. In Table 1,
some earlier dates (October 4th to 7th) are given in
brackets. These, however, relate to a few reports of a small
swarm near Savaii. No dates so early have been recorded
on Upolu and Tutuila.
(b) An emergence in October does not always occur if
the third quarter of the moon falls between October 8th and
18th. Very often in such years, there is no emergence in
October, or at most, a very minor one.
(c) The worms will certainly emerge in October if the
third quarter moon comes after October 18th.
(d) An emergence in November is certain if the third
quarter moon appears before November 7th. This swarming period is not followed by a second one (see point a).
(e) A third quarter moon between November 8th and
17th provokes a major palolo emergence, which may
follow an earlier one between October 8th and 18th (see
point b).
(f) A minor emergence in November is possible until
the 23rd of the month, although the main swarm has
occurred in October (see point c).
The relationships are presented graphically in Fig. 5.
As shown in Table 1, every 19 yr, the palolo emergence
occurs on the same dates (e.g. October 24th in 1940 and
1959). This would appear to be an example of the Metonic
Cycle, which is exactly 19years. After this period, the
same relative positions of the sun and moon to the earth
occur on the same solar date (in 19 tropical years=
6 939.75 d there are 235 synodical months = 6 939.69 d).
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Fig. 5. The distribution of palolo emergence dates in October and
November according to palolo rules a - s Solid bars: definite
emergence periods. Broken bars: possible emergence periods

Causes of periodicity
Empirically, the swarming periods are sufficiently analyzed. The palolo rules seem exact enough to predict the
days when the epitokous worms appear in the open water.
However, this does not explain the causes of swarming.
First, we have to ask which environmental factor
governs the periodicity. Hauenschild, in several papers,
showed that the lunar periodicity of the nereid Platynereis
dumerilii depends on a lunar rhythm synchronized with
the periodic change in the nightly moonlight as zeitgeber.
His experiments with Eunice viridis on Samoa were unsuccessful. In his paper (Hauenschild etal., 1968), he
stated that a full year of synchronized sexual development
within a whole population does not occur because the
duration of the spawning periods varies between 12 and 13
synodic months. Therefore, the periodicity of spawning
cannot be based on an endogenic annual rhythm. There
must be an external zeitgeber which correlates the onset of
sexual maturity in fully grown specimens shortly before
the emergence date, perhaps by synchronizing endogenic
rhythms.
Due to the fact that season (October/November), date
(last quarter of the moon), and local hour of the day are
exactly fixed, there must be a hierarchy of annual, lunar
and diurnal zeitgeber (Hauenschild et al., 1968, p 292).

Behavior of the worms in the coral rocks
During my stay in Samoa, ] collected numerous whole
palolo worms from the reef, where they live in branching
tunnels throughout the compact coral blocks. They are
concentrated at a particular level, about 3 to 5 cm below
the surface, corresponding to the blue-green coloured
layer of symbiotic algae (Figs. 6 and 7). All tunnels have
contact with the surface.
Hauenschild et al. (1968) suggested that these tunnels
originate from sipunculids living in the coral. The polychaetes would therefore be secondary inhabitants of
abandoned tunnel systems. In my opinion, this would
mean a full dependence of the palolo on the activity of
other boring animals and would not explain its abundance.
Furthermore, the strong mandibles of Eunice viridis indicate the probability that the worms gnaw their tunnels
themselves. This requires further investigation.
As already mentioned, the tunnels are mostly in the
layer of symbiotic algae. If the worms do not regularly
leave the tunnel system to feed at the coral surface, it
could be hypothesized that they feed at least partly on
these algae, and only at the time of reproduction do the
epitokous segments swarm into the open water. However,
it must be mentioned that Hauenschild etal. (1968)
reported that the palolo worms are primarily nocturnal
and apparently extend their anterior and posterior ends
temporarily out of the tunnels to feed and defecate. These
authors believe that the worms may be influenced directly
by periodic changes in the nocturnal light conditions.
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Fig. 6. Level of palolo tunnels in living coral rocks.
Left: Scale in cm

Fig. 7. A palolo worm partly out of its tunnel

Possible timing determinants
As I learned in Samoa, mucus discharge has been found in
the water of the coral area two days before the palolo
spawning. In 1930, Brother Henry of the Marist Mission
reported that on the first day "the sea is covered with a
limy matter containing all sorts of sea annelids, etc., which
gives the water an agitated or even muddy aspect". This
could be a mass production of larvae, perhaps by the coral
species themselves or by other marine taxa. If this is
correct, the liberation of the epitokous palolo segments
could be a reaction to the lunar periodicity of another
animal. Perhaps indirect guidance could better explain the
seasonal, synodic and diurnal regularity of the palolo
phenomenon. Hauenschild et al. (1968) also discussed the
possibility of an indirect impulse through photobiological
changes of fodder plants.
It is difficult to conceive of a direct influence by the
moonlight on the sexual maturity of the E u n i c e viridis

worms in the coral rocks. Assuming that parts of the
worms leave the tunnel at night, the influence of the
moonlight is limited both temporally and in intensity by
the weather conditions. Clear or cloudy nights do not
affect the spawning date. A moonlight penetration to the
tunnel level in the rocks is not considered possible. Thus,
neurosecretory impulses must be induced by an external
zeitgeber as Hauenschild et al. (1968) emphasized.
Hauenschild et al. (1968) described the sexual maturation. Females which had been isolated from the reef on 22
October 1966 or later (palolo emergence: 5 November)
continued their sexual development in the laboratory, and
males that had been collected one to two months earlier
also became sexually mature. In all palolo worms taken
from the reef before October 22 sexual development was
totally inhibited. The same was true for all headless
posterior fragments, even those isolated on October 22rid
in a nearly mature state. Only three such fragments completed their sexual maturation after regeneration of a new
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head. "This result a n d other facts suggest the existence o f a
h o r m o n e in the h e a d which induces sexual m a t u r a t i o n in
the posterior end o f the worms". This was confirmed by
histological investigations (see also Hofmann, 1969). Those
m a t u r i n g worms that h a d been fixed one m o n t h before
spawning contained a b o u t 10 times as m u c h neurosecretory material in their brains than specimens collected
earlier. These observations show that the m a t u r a t i o n o f the
palolo in the r e e f starts a b o u t one m o n t h before emergence. Nevertheless, this does not help to explain the
simultaneous breeding during one to three days after the
third quarter o f the m o o n i n October or N o v e m b e r and
the east to west shift o f the time o f d a y n e a r the S a m o a n
Islands from ca 20.00 hrs off M a n u a to 1.00 hrs off Tutuila
and 4.00 hrs off U p o l u a n d Savaii. No tidal differences
could be detected, a n d the exact phase o f the m o o n at all
the islands is effectively the same.
T h e empirical rule for the p a l o l o swarming is well
established. The question o f the external zeitgeber for the
relative i m p o r t a n c e o f the annual, l u n a r and d i u r n a l
regulation o f the p h e n o m e n o n will require further observation a n d e x p e r i m e n t a l study.

Literature cited
Becke, L.: 'Neath Australs kies'. Chapter XVIII: The palolo worm
of Samoa, pp 289-294. London: John Milne 1909
Berrill, N. J.: Breeding and the sun and moon. Natural History,
New York 1948
Brunelli, G. and H. Schoener: Die Frage der Fortpflanzungsperiodizit~it des Palolowurmes im Lichte der allgemeinen Biologie der Chaetopoden. C.R. 6 e Congr. Int. Zool., Bern, pp
647-662 (1905)
Burrows, W.: Periodic spawning of "Palolo" worms in Pacific
waters. Nature, Lond. 155, 47-48 (1945)
Burrows, W.: "Palolo", Notes on the periodic appearance of the
annelid worm Eunice viridis (Gray) in the Southwest Pacific
Islands. J. Polynes. Soc. 64, 1, 137-154 (1955)
Caspers, H.: Rhythmische Erscheinungen in der Fortpflanzung
von Clunio marinus (Dipt. Chiron.) und das Problem der lunaren Periodizit~tt bei Organismen. Arch. Hydrobiol. Suppl. 18,
415-594 (1951)
Caspers, H.: Neue Beobachtungen tiber den Palolowurm auf
Samoa. Atti VII Conf. intern. Soc. Studii dei Ritmi Biologici
inclusa la Basimetria, Siena: 1-20 (1960)
Caspers, H.: Beobachtungen fiber Lebensraum und Schw~trmperiodizitM des Palolowurmes Eunice viridis (Polychaeta,
Eunicidae). I. Die tages- und mondzeitliche Konstanz des
Schw~rmens; Bibliographie. Int. Revue ges. Hydrobiol. 46,
175-183 (1961)
Collin, A.: Bemerkungen fiber den egbaren Palolowurm, Lysidice
viridis (Gray): Anhang zu A. Kr~mer. iJber den Bau der
Korallenriffe und die Planktonverteilung an den Samoanischen Ktisten. Lipsius u. Tischer, Kiel und Leipzig, pp
164-174, 1897
C0rney, B. G.: Abstract of a paper on the periodicity of the
swarming Palolo (Eunice viridis Gr.). J. Torquay natl Hist. Soc.
3 (1922)
Ehlers, E.: Uber Palolo (Eunice viridis Gr.). Nachr. Kgl. ges. Wiss.
G~Sttingen, Math.-Phys. K1. 400-415 (1898)
Friedl~inder, B.: Ober den sogenannten Palolowurm. Biol. Cbl.
18, 10, 337-357 (1898a)
Friedlander, B.: Notes on the Palolo. J. Polynes. Soc. 7, 44-46
(1898 b)

H. Caspers: Periodicity and habitat of the palolo worm
Friedlander, B.: Nochmals der Palolo und die Frage nach unbekannten kosmischen Einflfissen auf physiologische Vorg~nge.
Biol. Cbl. 19, 8, 241-269 (1899a)
Friedl~nder, B.: Verbesserungen und Zus~tze zu meinen Notizen
fiber den Palolo. Biol. Cbl. 19, 16, 553-557 (1899 b)
Friedlander, B.: Besprechung: E. Ehlers, fdber Palolo (Eunice
viridis Gr.), 1898. Biol. Cbl. 19, 8, 269-270 (1899c)
Friedl~inder, B.: Zur Geschichte der Palolofrage. Zool. Ariz. 27,
716-722 (1904)
Gray, J. E.: An account of Palolo, a sea worm eaten in the
Navigator Islands. Proc. Zool. Soc. London 15, 17-18 (1847)
Haffner, K. v.: Der Bau und die Verwandtschaftsbeziehungen des
Palolowurmes Eunice viridis Gray (Polychaeta, Eunicidae).
Int. Revue ges. Hydrobiol. 46, 184-204 (1961)
Hauenschild, C., A. Fischer and D. K. Hofmann: Untersuchungen
am pazifischen Palolowurm Eunice viridis (Polychaeta) in
Samoa. Helgolgnder wiss. Meeresunters. 18, 254-295 (1968)
Hofmann, D. K.: Untersuchungen fiber die Regeneration des
Prostomiums und des ttinterendes beim Polychaeten Eunice
viridis Gray. Zool. Ariz., Suppl. 33, Verh. Zool. Ges. 1969,
253-260 (1969)
Horst, R.: Wawo and Palolo worms. Nature, Lond. 69, 582 (1904)
Korringa, P.: Lunar periodicity, pp917-934. In: Treatise on
marine ecology and paleoecology. Ed. by J. W. Hedgpeth.
Geol. Soc. America, Mem. 67, Vol. 1, 1957
Kr/imer, A.: Palolountersuchungen. Biol. Cbl. 19,1, 15-30
(1899a)
Krgmer, A.: Palolountersuchungen irn Oktober und November
1898 in Samoa. Biol. Cbl. 19, 7, 237--239 (1899b)
Kr/~mer, A.: Die Samoa-Inseln. Band II. Ethnographie, pp
399-403. Stuttgart: E. Schweizerbart 1903
MacDonald, J. D.: On the external anatomy and natural history
of the genus of Annelida named Palolo by the Samoans and
Mbalolo by the Fijian. Trans. Linn. Soc. London 22, pt. III,
No. 16, 237-239 (1858)
Macintosh, W. C.: On the Pacific, Atlantic and Japanese Palolo.
Notes from the Gathy Mar. Lab. St. Andrews. Ann. a. Mag.
natl. Hist. 7, 15 (1905)
McKay, C. G. R.: 11ae rising of the palolo. A reliable astronomical
formula for predicting the rising of the palolo. South Pacif.
Comm. Q. Bull. 3, 3, 35 (1953)
McNeill, Fr.: "Palolo", food worm of the Pacific. Aust. Mns. Mag.
11, 173-174 (1954)
Miller, C. D., F1. Pen and H. Gatty: The nutritive value of the
Palolo. Proc. Hawaiian Acad. Sci., Thirty-first Ann. Meeting
31, 9 (1955)
Miller, C. D. and Fi. Pen: Composition and nutritive value of
Palolo (Palola siciliensis Grube). Pacif. Sci. 13, 191-194 (1959)
Neumann, D.: Tidal and lunar rhythms, pp 361-380. In: Handbook of behavioral neurobiology, Vol. 4. Ed. by J. Aschoff.
New York: Plenum Publ. Corp. 1981
Powell, Th.: Remarks on the structure and habits of the coral-reef
annelid, Palolo viridis. J. Linn. Soc. Zool. Lond. 16, 393-396
(1882)
Stair, J. B.: Palolo, a sea-worm eaten by the Samoans. J. Polynes.
Soc. 6, 141-144 (1897)
Stair, J. B.: Palolo, a sea worm eaten by Samoans. Paradise of the
Pacific 29, 1, 21-22 (1916)
Whitmee, S. J.: On the habits of Palola viridis. Proc. Zool. Soc.
London: 496-502 (1875)
Woodworth, W. McM.: Vorl~iufiger Bericht tiber die Untersuchung des gesammelten Materials nebst einer Abbildung des
Palolowurmes, pp 389-403. In: A. KrOner. Die Samoa-Inseln,
Bd. IT. Stuttgart: E. Schweizerbart 1903 a
Woodworth, W. McM.: Preliminary report on the "Palolo" worm
of Samoa, Eunice viridis (Gray). Am. Nat. 37, 875-881 (1903b)
Woodworth, W. McM.: The palolo worm, Eunice viridis (Gray).
Bull. Mus. comp. Zool. Harvard 5L 1-21 (1907)
Date of final manuscript acceptance: February 7, 1984.
Communicated by O. Kinne, Hamburg

