B Habit and Habitat

Amphioxus also called Branchiostoma is a widely distributed marine animal

found in the coastal waters of Atlantic Ocean, Indian Ocean, Mediterranean sea
and along the southern coast of China,

It 1s a burrowing animal, greater part of the body is buried and only head or
anterior end projecting into water. It burrows in sand with its head first by
means of vibratory action of the entire body. It is also able to swim feebly in
water by means of lateral strokes of the posterior portion of the body. It comes out
of the burrow and swims particularly during night and the breeding season.

Branchiostoma or Amphioxus is a typical ciliary feeder. It feeds on planktonic
micro-organisms brought along with the water current which constantly enters

the mouth placed on its projecting anterior end, and leaves through the atriopore.
Male and female individuals are ceparate. They release their gametes in water

where fertilisation takes place. Development is indirect with a free-swimming
larval stage which gradually assumes the shape of the adult.

B External Features

“

Shape, Size and Colour : Amphioxus is a small elongated narrow and
fish-like animal 5-8 cm in length. Its body is transluscent. laterally compressed,
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and pninted at both ends, hence the common name ‘!ancelet’ which means a
lance. The stream-lined body 1s well-sultfed for burrowing as well as swintming.
The posterior end is more tapering and pointed than the anterior end.

Division of Body : A true head is absent. The body is divigible into two

regions : the runk and the tail. The greater anterior region constitutes the trunk
and a much smaller posterior region is the tail. The anterior end of trurnk extends

in front as a pointed snout or rostrum.
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Fig. 1. External and internal structure of Amphioxus
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Apertures : Trunk bears three apertures : mouth, atriopore and anal
pore. Below the rostrum is the oral hood. It is formed by dorsal and lateral
projections of the body.

(a) Mouth is a wide antero-ventral aperture bordered by the free margin of

oral hood.

(b) Atriopore is a small mid-ventral rounded aperture lying just in front of
the ventral fin. The atrial cavity surrounding the pharynx opens to
outside through atriopore.

(c) The anus lies somewhat to the left of mid ventral line at the base of
caudal fin. The small posterior part of the body behind the anus forms the
tail,

Fins and Folds : Amphioxus bears three unpaired or longitudinal median

fins, i.e., dorsal, caudal and ventral.

The dorsal fin runs along the mid-dorsal line along the entire length of trunk.
It is continuous with somewhat broader caudal fin posteriorly around the tail
The ventral fin runs mid-ventrally from the caudal fin upto the median opening,
the atriopore. It is slightly wider than the dorsal fin.

The dorsal and ven, -al fins are supported respectively by one and two series
“f fin-ray boxes. These are formed of a gelatinous substance and connective
tissue. However, the structure of fins and fin-ray boxes is different from that in
fishes,

Paired fins are absent in Amphioxus. Two hollow membranous metapleural
folds run longitudinally along the ventro-lateral margins of the anterior two-third
part of the trunk. These help in burrowing in sand rapidly due to turgescence
caused by flow of body lymph in their cavities.

Myotomes and Gonads : On each lateral side of body is a series of <-shaped
muscle bands, called myotomes or myomeres. These can be seen through the
transparent body wall, Below the myotomes is a series of gonads between mouth

and atriopore.
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. .The at'.ri‘urr.l receives the mature gametes and expels them out through th
atriopore. Sm{nlgrly, the water current which enters the pharynx passes E'
through gill slits into the atrium and finally leaves through the atriopore 2



1311}.
S ﬂf

ally

Cophalochordata : Branchiostoma O 39

| thus taste food. The oral hood encloses a cavity behind which ia known
le and it bottom ja perforated by mouth, The oral hood helpa in

. the vestibu | ~ | | | |
$ oding. While Amphioxusg 18 mMoving awiftly the oral hood

g n and fle
\"lﬁ“ﬂu‘ . ' . . \ .

JoX e oxpanded with cirri radiating oul but. at the time of feeding, cirri curve
‘111: = . w ¥ & i - .

% a sort of strainer which permits food particles of only definite

forming

jnWAardas
ter the body.

o o 1l |
Buccal ciri : The ventro-lateral margins of oral hood are with 10 pairs of

<tiff oral cirri or buccal tontacles. Their number increases with age.
‘hese bear sensory papillae. The buccal ¢irri and the margin of oral hood
d by stiff, gelatinous skeletal rods. While feeding, the oral
d inwards to form a sieve to prevent entry of larger
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are supporte
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particles.

(b) vestibule : The oral hood encloses a large funnel-shaped cavity called
buccal cavity or vestibule into which the mouth opens. The cavity of
sestibule is lined with ectoderm. So it is regarded as stomodaeum and

its opening as mouth.
(c) Wheel organ : The under surface of oral forms 6-8 pairs of finger-like

folds or patches each formed by a ciliated groove bounded by a ciliated
ridge. These constitute the wheel organ or Muller’s organ or ciliated
organ. The cilia of wheel organ. set up a whirling water current and

sweep the food organisms into the mouth.

EDGE OF ORAL HOOD

ORAL CIRRI OR
BUCCAL
TENTACLES

MOUTH OPENING
LEADING INTO
VESTIBULE OR

‘BUCCAL CAVITY

. — e — I

—— - —

Fig. 5. Oral hood of Amphioxus
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Each patch of the wheel organ has a groove ending mi [;{E:Ittqi:ll::l:'l:r groove

mid-dorsal patch has a glandular and ciliated groove callec o oilinted. glandular
and a small depression called the Hatschek’s pit. Both are

and secrete mucus, while pit 18 considered to be sensory:
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3. Velum and Enter
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Fig. 6. Amphioxus : Velum

The velum is provided with a sphincter to regulate the opening or closing qf
the enterostome. The posterior border of velum is produced into 10-12 slende
velar tentacles. These are beset with numerous sensory papillae and cilia. The
velar tentacles are directed backwards into the pharynx and form a sort of
strainer, and fiiter the food-laden incoming water current. The bigger food
particles are left behind, while the minute ones make their way into the pharynx.
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Fig. 7. T.8. Amphloxus through oral hood
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(@) Gill slits : The lateral walls ol pharynx are perforated by 50-200 pairs of
oW and obliquely placed gill slits or gill clefts, through which the
- qunicates with the atrial cavity. The gill shitsa bear no glls
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Fig. 8. Anterior part of Amphioxus showing oral hood velum and wheel organ
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B 11 clefts or gill slits the wall of the )., -
. s : Between the gill c : -~ Plaryy,
(b) qlll.:;[:::l.s or gill lamellae. The gill bars a}:e }c;f two ;:.VDIEH- Primap, Rill: p)
known as g1 dary gill bars or tongue bars which regularly ﬂlternatﬂm 11
bars and seconaa Y d mode of develﬂpment. A pﬁmﬂ th

TS ir structure an :
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of the tissue between two SUCCESSIVE gill clefts aftey they | 3

It is composed of the wall of pharynx and the bud}. *'::ﬁ -

each other
bar is formed

cterior.
perforated to the ex | T T Mo |
of the larva. The secondary gill bars develop gue hag, M

downgrowths of the dorsal wall of each primary gill slit. The tw, call 2
differentiated by the following features : ' =
(i) The primary gill bars enclose coelomic space 1ns1'de.
(ii) The skeletal rods of primary gill bars are forked 1n secondary space inside

(iii) The primary gill bars are connected together b}:‘ transverse togethey by
transverse junctions, the synapticulae which _are supporteq t,
gelatinuous skeletal rods and carry blood vessels. This gives a basket.|j,

appearance to the pharynx.
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Fig. 1l.‘r_. Part of pharyngeal wall showing
Primary and secondary gill bars
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\ 1 ynx has a <hallow gutter, the endostyle or hypobranchial tract along the
]| ph';_;w‘nt.rnl line of its entire length. It is lined by b longitudinal tracts of ciliated
ith “‘;‘1_ JJternating with 4 tracts of mucus-secreting gland cells. The cilia of the
% alls : N ¢
) % dian tract are much longer than those of the lateral tracts. The endostyle is
Ve ‘“: sorted by two skeletal plates under which lies the sub-endostyle coelomic
| "’:E .] containing the ventral aorta. According to Barrington (1968), the endostyle
Op Eiwn ges into thyroid gland of vertebrates and concentrates radioactive iodine,
chang®* _ :
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Fig. 11 : Primary gill bars. Fig. 12 : Secondary gill bars.

(d) Peripharyngeal bands and epipharyngeal groove : From the
anterior end of the endostyle start two narrow ciliated tracts, the
peripharyngeal bands. These pass backward and upward along the lateral
pharyngeal wall and smeet a dorsal ciliated groove, the epipharyngeal groove.
The epipharyngeal groove runs backward along the mid-dorsal line of the
pharynx upto the oesophageal opening. A small region of the pharynx in front of
the peripharyngeal bands lacks gill slits and is known as the prebranchial
region.

5. Oesophagus : It follows the pharynx. It is a short, narrow, ciliated tube

| that leads into the intestine.
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Fig. 13: T.S. Endostyle of Amphl
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6. Intestine : It is as long as the pharynx. IF shows L'hreu regions; anteriq,
wide midgut, middle ilio-colic ring and posterior tapering hm:d.gur,, A lary,
blind diverticulum arises from the junction of oesophagus and midgut toward,

right side. Rt ‘ % |

The midgut has a lateral ciliated tract on 1ts r.'lght side, plllﬂ r{f this tract beat
downwards directing food into the midgut divertlcu.lum. Ml_dgm,lfq followed by 2
densely ciliated ilio-colic ring. The ciliary atftmn of its Cllla_ rotateg tf,
food-containing mucus cord. The ilio-colic ring is followed by hindgut. It %
narrower. Its terminal part is heavily ciliated and is termed rectum. It opens t,
the outside by anus.

7. Anus : It is a small circular aperture with a sphincter. It opens at the bage
of the caudal fin, a little on the left of the median line.

Digestive Gland

The digestive gland is single hepatic caecum or saccular liver which
arises as a blind diverticulum from the junction of oesophagus and stomach, and

runs on the side of pharynx. It is lined with glandular epithelium ang
superficially corresponds to the liver of vertebrates.

Feeding and Digestion

Amphioxus is a ciliary feeder filtering minute organisms from the water
current which enters the body through mouth, passes through pharynx and
atrium and comes out through atriopore. The process of feeding is complicated

but interesting. The water current is produced by the lashing movement of cilia of
gill bars. The frontal cilia of gill bars rotate the curre

OESOPHAGUS

PHARYNX FOOD CORD ANTERIORPART  POSTERIOR
OF MIDGUT , PART OF MIDGUT

e, 2soosome

WHEEL ORGAN

T
- .
*.___-ﬂ.
g

—

BUCCAL CIRRI HEPATIC DIVERTICULUM ANUS
Fig. 14 : Diagram to illustrate mechanism of feeding in Amphioxus

While feeding, the oral cirri fold over one another tq form a sjeye
particles of food are filtered here .flf'ﬂm the water ﬂurrent: entering thru‘ugh g
The rotary movement of the cilia of wheel organ d}recta > uth.
towards the pharynx. Inside the pharynx the food Parnf;laﬂ get Entﬂngledc?rrem
mucus secreted by the endostyle and phax;lyngealt epllthellum. fPhe Mucyg Ee;n th?
by the endostyle is frat cAEFEHERIENEER HERHALEE i dilia and
then directed upwards by the frontal ciha ot g1 ?ra_ 1 B Ntram o AR
long with the water current passes from the lowe

The larger

food laden

= - t side j
ml}cir;ngeal eroove. The cilia of epipharyngeal groove pyg}, the currentTc::- tgﬂ
epip ards
the oesophagus.
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g.15 Role of cilia of pharyngeal wall and path of food laden mucus inside the pharynx.

the food particles falling out from the water current are
creted by the cells of Hatscheks’ groove. But inside the
the epipharyngeal bands and are passed on the

Fi

[n the stomodaeum,
collected 1n the mucus se
pharynx these are picked up by

epiphalyngeal groove.
By the time food reaches oesophagus, it becomes rolled up with mucus to

form a cord. Its passage down the gut is also affected by the action of cilia which
form a tract along the whole length of the gut. The food from the oesphagus
moves into midgut, where a lateral tract of cilia directs it into the midgut
diverticulum. From here the food returns back to midgut. The ileo-colic ring of
cilia causes the rotation of food, which brings about a thorough mixing of

digestive enzymes.

The digestive enzymes are secreted by the wall and midgut diverticulum.
These get mixed with the food by the rotatory movement of cilia of 1ileo-colon
region. The digestion starts in the midgut and is continued until the gut contents
are voided out. In addition to this extracellular digestion, intracellular digestion

has also been reported. The small food particles are picked up by the epithelial
cells of the hindgut and are digested there. Absorption of digested food starts

in the midgut but it is chiefly brought about in hindgut.

ASSOCIATION OF ALIMENTARY CANAL WITH RESPIRATION

The alimentary canal is also associated with the respiration due to the

following facts :
1. The wall of the pharynx is vascular and the exchange of gases occurs when

blood passes though the afferent branchial vessels and synapticulae.

9. Water current is produced by the cilia of gill bars.
3. Water current is directed towards the pharynx by

of cilia of wheel organ.

the rotatory movement




