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The decay of chaetognaths

Sachiko NAGASAWA** and Takahisa NEMOTO**

Abstract: This study presents the decay of chaetognath carcasses in the laboratory, their
sinking rate as well as an estimate of decaying chaetognaths in Suruga and Tokyo Bays.
Two media were used for the experimental disintegration of dead chaetognaths: filtered sea-
water (series A) and sediment with seawater (series B). Since chaetognath corpses in series
B disintegrated during careful transfer by pipette it was impossible to measure the body
length and record the morphological change after the third day (at most) of death. The
body length of chaetognaths decreased after death, whereas their body width increased. De-
crease in length was distinct after the first day of death in both series. The length gradually
decreased by the 7th day and then remained half the body length at the time of death in the
chaetognaths of series A.

Scanning electron micrographs of bacteria attached to chaetognath carcasses provided the
following results, although no attempt was made to classify the bacteria. 1) Bacterial coloni-
zation occurred in unhealthy chaetognaths before their death. 2) Body tissues of chaetognaths
became fibrous or reticulate after the first day of death. 3) Wavy bacteria sometimes covered
rod-shaped bacteria after the 4th day of death, suggesting a change in bacterial flora. 4)
After the 7th day of death the outline of bacteria became obscure and they appeared buried.
5) Bacteria began decreasing on the 2lst day. 6) Pieces of chaetognath head remmants re-
mained on the 35th day at 10-18°C in the laboratory. 7) Bacteria attached to carcasses in
series B were not numerous.

The estimated sinking rate of chaetognath carcasses which came down horizontally was
4.1mm/sec. If dead chaetognaths sink with this speed in Tokyo Bay, carcasses reach the
sea bottom within an hour, since the bay has a depth of approximately 13m.

Data on head-damaged or abnormal specimens of chaetognaths obtained from Suruga or
Tokyo Bay made it possible to estimate the proportion of decaying chaetognaths, which

account for roughly 10% of the chaetognath population in both bays.
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Table 1. Methods used for the investigation of decay of dead chaetognaths
(Sagitta crassa)
Series A B
No. of Sagitta used 57 26
Media Filtered seawater Sediment+Seawater

Daily observations

Maximum (days) of daily observations
Daily measurement

Maximum (days) of daily measurement
Observations by SEM

Morphological change
35

Body length
22

After 1,2, 3,4,5,6, 7, 10, 11,
14, 21, 28 and 35 day of death

Morphological change
4

Body length
3

After 1 and 4 day of
death

OIS T I Vv b oSBT IR E TO RO
LAafT7abiThicn, RRE THrnd LI Calanus
finmarchicus (GUNNERUS) (HARDING, 1973), ##17° 5
v 7 b+ v Chlorella sp. (FUKAMI et al., 1981), Skele-
tonema costatum (GREV.) CLEVE (FUKAMI, in press a,
b), 22\ LEE Tigriopus japonicus MORI (FUKAMI,
(in press a, b) DHEITDOWT BN [Fihbhlkd A
ThHb. MEORER»H LEHOIERNLDIHEED,

DWTHRDWEHANEETLL (HARDING, 1973), &
BIIIGIEE N BEEICRES BETI LD, H
BB TRPAVE LERLKLH, HFOBRERTIARE
HBOHZEE2E0BLTLENLRPLDOEEE X v

Fig. 1.

FCHRET B LR RAETH B & H# Lk, FUKAMI
(in press a,b) REMEY 5 v 7 + v O AEBECE
FEEBHOE(L, MEEOFE L HMEAOEEREENE
DEEBIFL TN 2,

BHELEWTR, L LRZOEMENRI WS LA
DNTKREL, 20d LEXYBHETIEEXIRAETDH
5, BINC BT DAL LDIFER L Do BRI
BTV, AR CREFSICERT S Sagitta
crassa (NAGASAWA and MARUMO, 1984) % NAGA-
SAWA (1984) OAETHEL, RAKRPLLE 220
v —XiTh I ER 10-18°C TR, AROFE/LLE
Z L (Table 1), F/h EEBTFHESE (SEM) HEP,

Change of shape in chaetognaths (Sagitta crassa) which were just

dead (0), after the 1st (1), 2nd (2), 3rd (3), 4th (4), 5th (5), 6th (6)
and 7th (7) day of death. A and B represent two series which are
referred to Table 1. Chaetognath carcasses in series B present an ir-
regular outline due to the attachment of sediment.
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Fig. 2. Change of body length in chaetognath
carcasses. Bars show standard deviation.
A and B represent two series.
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Fig. 3. Scanning electron micrographs
of bacterial colonization of unhealthy
chaetognaths (S. crassa) in series A.
(A) The transparent and opaque
parts correspond to the absence and
presence of bacteria. (B) Bacteria
are dispersed on the body of an un-
healthy specimen. (C) Large num-
bers of bacteria cover the body of an
unhealthy chaetognath. (D) Heavy
concentration of bacteria dissimilar
to (C) is found on another specimen.
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Fig. 4. Scanning electron micrographs
of chaetognaths which swarmed with
large numbers of bacteria after the
first day of death in series A. (A)
A large number of bacteria cover
the body. (B) Higher magnification
of bacterial colonization. (C) Body
tissues of a chaetognath become fib-
rous. (D) Bacterial colonization oc-
curs on the hook.

Fig. 5. Scanning electron micrographs
of bacterial attachment to chaeto-
gnath carcasses in series A after the
3rd (A, B) and 4th (C, D) day of
death. Body tissues become fibrous
or reticulate (A, B). Large wavy
bacteria which are dominant cover

those which are rod-shaped (C, D).
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Fig. 6. Scanning electron micrographs.
of bacteria attached to chaetognath
carcasses in series A after the 5th
(A), 7th (B) and 10th (C, D) day
of death. (A) Large numbers of
wavy bacteria are seen on the rod-
shaped ones which cover the head.
(B) Wavy bacteria appear on the
rod-shaped bacteria whose shape is
not clear. (C) Mass of bacteria is
attached to the head of chaetognath.
(D) A large number of bacteria are
buried and the outline of their shape
is obscure.

Fig. 7. Scanning electron micrographs
of bacteria attached to the chaeto-
gnath carcasses in series A after the
14th (A, B, C) and 21st (D) day of
death. An embedded mass of bacteria
of obscure shape covers the carcasses,
but bacteria decrease on the 21st day.
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Fig. 8. Scanning electron micrographs
of carcass pieces (A, B) and em-
bedded bacteria (C,D) in series A
after the 28th day of death. Pieces
of carcasses present a rough appear-
ance due to their degradation process.

Fig. 9. Scanning electron micrographs
of bacteria attached to chaetognath
carcasses in series B after the first
day of death. A small number of
bacteria are attached (A, B}, whereas
diatom frustules and other pieces
are abundant together with an even
fewer number of bacteria (C, D).
Body tissues of chaetognath carcass
become fibrous (D).
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Diagram showing shapes of healthy (A), unhealthy (B) and dead
(C) specimens of chaetognaths.

C shows how some chaetognath

carcasses came down; three types of sinking such as horizontal, folded
and horizontal, and vertical. Occasionally the type of sinking changed

on the way (223, 13, 2—1).

Table 2.
chaetognath carcasses

Frequency of three types of sinking and mean sinking rate of

Tv £ sinki No. of Frequency Mean speed of sinking ;
ype ol smking observations (%) mm/sec(+SD) cm/min m/h m/day
1. Horizontal 87 70.7 4,14+0.9 24.6 14.8 354
2. Folded, horizontal 27 22.0 4.7%+0.9 28.2 16.9 406
3. Vertical 9 7.3 4.8=0.9 28.8 17.3 414
Total 123 100.0
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