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STUDIES OF ARENICOLA '‘BRASILIENSIS NONATO
IN THE BOHAI AND THE YELLOW SEA*

Wu Baoling (B. L. Wu) * and  Sun Ruiping
(Institute of, Oceanology, Academia Sinica) »

ABSTRACT

This paper presents the results of a ’study of the morphology, ecology, geographicai
distribution and larval development of Arenicola brasiliensis Nonato. A morphological
and ecological comparison between this species and the closely related Arenicola cristata
Stinipson was made. A. brasiliensis is confined to clean fine sand bottoms and A.
cristata is generally found in muddy-sand bottoms.

A. brasiliensis Nonato is most abundantly distributed in the Bohai (Dalian,
Beidatho and Yantai) and the Yellow Sea (Qingtao). Its density in the littoral zone of
Yantai was 75—100 specimens per square meter, while its biomass was 50—80 gms per
square meter. It was associated with some other polychaetes such as Cirriformia
" comosa (Marenzeller), Lumbrineris @'mpatiens_ (Claparéde), Nereis vexillosa Grube and
Nephtys polybranchia Southern.

- The spawning season of Arenicole brasiliensis Nonato in Yantal and Qingtao was
found to be in -August and September when the temperature of the sea water was
between 23—25°C. During the spawning season, they were found in the sublittoral to
the littoral zones

Observations on the larval development of A brasiliensis up to the young worm
were made. The material eonsists of six sexually matured worms collected on 15th
September, 1962. The average length of tliese specimens was about 100 mm. TUnder
laboratory conditions, on the 25th September, the spawning of A. brasiliensis was
indicited by the release of egg-masses. Upon examination, one of the egg-masses
appearing on the surface of the sand bottom contained many developing zygotes at
the four-cell stage of cleavage (fig. 7).

The eight-cell stage was generally completed in about one hour after the forma-
tion of the four-cell stage (fig. 8).  Six hours later, cleavage entered the stage of early
blastula (fig. 9). Twenty-eight hours later, the later blastula entered the process of
gastrulation and grew to the gastrula. About 50 hours later, during the later stage of
gastrulation, a ciliary ring appeared at the middle region of the mzastrula (fig. 10).
These dévelopmental features of the early trochophore were observed about seventy
hours after the discharge of the ova. In the trochophore a rudimentary tuft of telo-
trochal cilia began to appear near the posterior portion, and the first pair of eye-spots
havmg reddish pigments appeared on both the latero-dorsal portions anterior to the
prototroch. As a result of the formation of the prototrochal and telotrochal eciliary
rings, this larval body was differentiated into the following three regions: the head

* Contribution No. 491 from the Institute of Oceanology, Academia Sinieca.
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region anterior to the prototroch; the terminal region posteriof to the telotroch and
trunk region between the head and terminal regions. Besides these ciliary rings, a
" broad longitudinal band of small cilia (the neurotroch) bega,n to appear at the ventral
region, and a tuft of cilia was also found at the posterlor end of the telotroch (figs.
11—12). '
Subsequently this early larva became contractile and liberated from each egg
capsule inside the egg-mass.

After about the fourth day of development, the trunk region of the larval body
became segmented, and pairs of setae appeared in this primitive metamere. During this
time the first pair of the dorsal setae was formed on the second segment, and the
‘second pairs of notopodial setae was formed on the third segment. At this stage the
larvae were about 0.35 mm.long and 0.09 mm wide (fig. 15). These larvae could swim
actively insjde the egg-mass. ®

After the fifth day of development, the larva reached the hatehmg stage, vigorous-
ly crawling and swimming inside the eggz-mass. When hatched, the larva, being pro-
vided with 3 pairs of setae, was about 0.38 mm long and 0.10mm wide (fig. 16).
Another small pair of red eye-spots became distinct and postero-lateral to the first
pair of eye-spots. All larval cilia were fully developed externally. In this stage, the
larva became free-swimming and showed a positive reaction to light.

Two weeks later, the larva, being provided with seven to eight pairs of setae
(fig. 20), was about 0.87 mm long and 0.13mm wide. Usually when the larva was
provided with six pairs of setae, the larval cilia were entirely lost and the larva was
seen crawling on the bottom. The digestive canal was marked by yellowish-green
pigments. There were also many pigmented spots at the head region.

Two and a half months later, the larva reached such a stage as having flfteen
pairs of setae (figs. 22—23) and was about 1.52mm long and 0.14 mm wide. Three
and a half months later, the larva had already developed seventeen setigerous segments.
During this stage the larva began to show the adult pattern of behaviour. The larva
is now about 2.70 mm long and 0.21 mm wide (fig. 25). o

Four months. later, the larva, being still provided with seventeen setigers, was
slightly elongated and a.bout 6.1 mm long and 0.32 mm wide (flg 26), its caudal part
‘was no setigerous.

Five months later, the larval reached the benthonic stage, about 8 mm, long and
0.8 mm wide. Finger-like branchiae were found in the seventh to seventeenth setigers.
The head became smaller and more pointed than before. There were two round sense
organs under the eye-spots. Observations made under binocular dlssectmg microsecope
“revealed that the pharynx was present on the first and second set.xgers, the stomach
was present on the 5th-11th setigers; and the intestine on the 12th-17th setigers. After
six months, the largest individual reached as long as 13mm in length and 1.2mm in
width, with 11 pairs of gills on the 7th-17th setigers. The fecal sand of the juvenile
was ejected as eylindrical castings, like those of the great majority of adult worms
(lugworms).

After nine and a half months, the youngest egg-mass appearing on the surface of
the sand bottom was found to contain many eggs not undergoing cleavage.

Several days later, adult worms slowly died off. ‘



