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Studies on the Abdominal Musculature of the Subterranean Mysid,
Lepidomysis longipes |Pillai and Mariamma)

by

C.N. NATH*

INTRODUCTION

Suhterranean life induces striking modifications in the animals occupying that
realm, A study undertaken an a subterranean mysid recently discovered has re
vealed the great extent to which the musculature has been modified as a result of
subterranean life. The mysid, Lepidomrsis longipes, lives in underground channels
and freshwater wells, into which these channels lead. The narrow and circuitoos
channels place strong restriclions on movements of the occupants, The muscles
concerned in the movement of the body show remarkable modifications and differ
from those of the cpigean relatives as is shown in the following description.

MATERIALS AND METHODS

Animals preserved in a mixture of 70% aleohol and 4% formol were dissected for
the study of the muscles. This method is recommended by Daniel (19313, In
addition, formaline preserved specimens were cleared in lactic acid and dissected for
the study as they gave a clear picture of the position and attachments of the
different muscles. A few drops of orange-G or Eosin added to the lactic acd
simplificd the dissection and the location of the different muscles.

Musculature

The major part of the muscular system of the animal is located in the abdomen and
forms the abdominal musculature. This may be conveniently grouped into four
types.

1} The main ventral muscles,

2) The superficial ventral muscles,

3} The dorsal muscles, and

4} The lateral muscles.

The main ventral muscles deal with the flexure of the abdomen while the dorsal
muscles aid in the extension of the abdomen. The lateral and the superficial ventral
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Fis. 1. — 2, Armangement of the main venioal muscles as seen fram outade and inside cespec-
Lively.

muzcles are weak structures connecting the successive terga and stema respectively,
Because of their poor development, they canoot be expected to provide much
assistance in the movemnent of the abdomen,

1) The wmtain ventral winscles. These consist of the thoraco-abdominal muscles and
the ventral abdominal muscles.

a) Thoraeo-gbdortinal muscles (Fig. 1 & 20 TA)

The thoraco-abdominal muscles show a very simple arrangement. They originate
from the middle of the first abdominal segment beneath the first central muscle and
extend to the middle of the cephalothorax. These muscles have lateral disposition
and cach is formed of two muscle bundles oo cach side. These muscles originate
from the region of insertion of the external arm of the anterior oblique muscle 2. In
the baginning they are slightly intermingled with the latter.

b) Fentral abdominad pueseles (Figs. 1 & 2)

The bulk of the ventral muscles consists of the ventral abdominal muscles. This is
formed by a series of muscles arranged longitudinally and linked together among
membars of the sume series und 10 members of other series, This compact system of
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muscles has segmentally arranped components with slight modifications. These
muscles are formed of four series as deseribed below.

Y Anterior obfigue muscles 1-6 (Figs. 1| & 20 AD-AD)

They form the most conspicuous muscles of the system. Each anterior obligue
muscle has a main portion lying medial to the central muscle of the segment and
presents a broad surface which is pressed azainst its fellow af the opposite side. It
starts from above the central muscle and runs in a posteroventral direction to pet
inserted an ta the posterior margio of the segment. The external arm of the anterior
abligue muscle runs laterally and anteriorly to pet inserted to the sternum of the
segment in front. To this region is attached a posterior ohlique muscle and also the
auxiliary muscle of some of the anterior segments,

Iy Atexiliary muescles of the anterior obiique mmeseles (Figs, 1 & 20 AM-AM,)

Each external arm of the anterior ohlique muscles i3 accompanied by an auxiliary
ruscle sharing the same origin, These are absent for the fiest and sccond anterior
oblique muscles. These muscles have a lateral disposition and lake a posterodorsal
course befure becoming attached to the corresponding central muscle,

LU} Posterior obliquwe wmnsefes -5 (Figs. 1 & 2: PO -POG)

There is one posterior obligue muscle for each abdominal segment except the last.
They arise from the ventral side near, though not exactly at the region from where
the corresponding anterior obligue muscles start. These lerminate in the next seg-
ment, being coonnected 1o the central muaseles in front.

IV Cenntral pumscles 16 (Fips, 1 & 2 CM Mg )
These are intersegrnental in position as in other Malacostraca, with their ends in the
adjoining segments. They act as “supporting saddles” 1o the anterior ablique mus-
cles. However, they do not form a continuous “rope’ as in Homarus (Danicl, 1931)
and Cafethea (1947). Each has independent attachments to the dorsolateral walls in
each segment, Continuity of [ibres s almost absent.

Treansverse muscles are completely absent. They do not occur even as contribu-
tions from the conlral muscles as is often the case in some decapods.

The darsolaleral muoseles and the posterior auxiliary muscles deseribed by Daniel
{1931} fur a typical malacostracan sezment are also absent in Lepidompsis

2} Superficial ventral muscley

They are seen only as thin sheets connecting sternal plates. Maost of them are
transparent, thin and narrow and cannot be expected 1o play any major role in the
mavement of the body,

3} Dorsal muscles

These are divizsible into the main dorsal muoseles and the lateral docsal muscles,

a) Fhe rin dorsed iuscles (Fig, 30 DB

They consist of two long strips of muscles, one on each side, which twine around
one another to make nearly four turns, starting from the first abdominal segment,
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Ay Ay Abdomnal segmeants 1-6
i A —-AM, Auxilinty muscles
A i A -AG, Anterior oblique muscles
P , OM —CM Llenteal muscliy
” L0, -00, Cbligue fransverse muscles
DM Dorsal museles
Eal —EAQH,  External urm of anterior oblique muscles
LM Lateral muscles
e PO, PO, Pasterior abligue muscles
Te-Ty Thuracic segments 6-8
TA Thoraco-abdominal muscics
TE Talsan extensars
TF Telson Nexos
. Foas T LM Uropod muscles

Fig. 3, Arrangement af the dorsal museles and the Jateral muscles,

Frg. 4. Arsangement of the muscles working the telson and the urapods.
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Anterior 1o this they extend forward as two strips inte the cephalothorasx, being
inserted near the anterior insertions of the tharaco-abdominal museles. Posteriory,
the twio strips of the main dorsal muscles are attached to the abdominal terga. One
af the strips pets itself inserted on to the posterior half of the fifth shdominal
tergum, while the other extends posteriorly being attached to the dorsal wall of the
sixth abdominal segment near the point of insertion of central muscle 6.

During their course posteriorwards, each of the strips gives off musele fibres
permiting attachments to the terea of the segments Lhey Lraverse,

These dorsal muscles are faitly stout and form important structures for the
maovement of the animal.

b Fae lateral dorsal muscles
They are small strips of muscles confined to each =ezment and Iying lateral to the
main dorsal muscles, They are demarcated into two parts:

I} Antericor lateral dorsal muscles, which are paired thin strips one on either side
extending from the antedor berder of the Arst abdominal sepment to the middle of
the third abdominal segment, and

11} Posterior lateral dorsal muscies, which extend from the middle of the third
abdominal teegum and run posteriorly as thin strips one on either side up to the
poslerior border of the [ifth terzum.

Neither of these two sers show twisting as zeen in the main dorsal muscles.

dy Leteral muscles (Fig. 3: LM)
In each of the segments 2, 3, 4 & 5, the lateral muscles originate at the middle of
the tergum and end at the hind end.

Muscles working the telson and the uropods
There arc twao pairs of muscles in the last abdominal segment concerned with the
movement of the telson. OF these one originates from near the base of the telson,
[ans vut and attaches to the dorsolateral wall of the abdominal segment 6, near the
attachment of the central muscles of the segment. This aids in extendiog the telson
and may be called the telzon extensor (Fig. 4: TE). Arising from the same spot as
the telson extensor, but running in the opposite direction to get attached to the
dorsal wall of the telsen are another pair of muscles. These help in flexing the
telson and can be called the telson fexors (Fie, 4: TF).

Muscles working the uropods are similadly attached to the hase of the uropods
{Fig, 4: TIM).
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Daniel {1931, 1932) examined the representatives of three differenl orders of
Crustacea amd made 8 comparative study of the muscolatuee of these forms. |l
noled that there is repetition of the definite muscle pattern in sepments 2 and 3 of
the animals he studied, These sepments were designated by him as “typical sep-
ments”. In Lepdcfonisis fegipes also these same segments are “rvpieal™.

Since Prowees wlooe among the animals studied by Danigl belongs (o the sub
ordes Mysida, the musculature of Leprdfosmvaiy s here compared with that of
Praunns (See table attached),

The thoraco-abdominal museles of Pracinis are segmentally arcanped, whereas in
L. longipes they are simpler and more like those of Momars (Daniel, 195320 The
thoracic central muscle of Pravemus is nol represented i Lepidomnns,

The anterior obligue muscles of Parnus do oot show much similarity o those
of Lepidorvsis, The median pare of the muscle is not directly connected to their
external arms in Prownus, diffeding from Legidomesie This condition in L. fongipes
is strikingly similar to that in other decapods, The posterior loop of the anterior
ablique muscle s lacking io Lepidompsis, while it is preseol in Praiius,

Lepfdaniysts appears unique umong crustaceans in the fact that the median pare
of the anteriar oblique muscles is not attached 1o the sternwm at the same level as
the posterior oblique muscles as iz the usual case. The resule is that the linkage of
the muscles noticed in Prowems and other forms does not exist o the Lepidonnis

The central muscles of Lepidoenady differ widely from those of Prownns. ALl e
central muscles except the first in Prones hove double construction, while in
fepidermysiy, they are not only all siogle but have independent insertions an the
dorsolateral walls of the sepments. This independence of attachment is probably the
resull of the disappearcnce of the transverse muscles, whicl in twrn may be the
result of subterranean lite of the animal which has restricted mobility, Transverse
muscles are well developed only in thuse forms which possess well developed
swimming habits, Lepidomvais has been noticed to be s poor swimmer.

The central muscles receive oblique transverse muscles in Legidonnysis, while in
Provnus, these muscles seem to be practically independent of the anterior obligue
muscles.

The asuxiliary muscles are well developed in Leprdomveis, thoush they are sup-
pressed in the first two segments of the abdomen, Tn Prawnns, these sepments also
have auxiliacy muscles. The posterior auxiliacy muscles are completely absent in
Lepidontysis, whereas in Praysnes these are present, According to [aniel { 1932), the
posterios auxiliary muscles disappear with the development of darsolateral museles.
[n Lepidomypsis, where even the latter are absent, it would appear that this absence
2 a secendary development, This, huowever, does not lead to s reappearence of the
posterior auxiliary muscles sinee “a muscle when onee destroved can never be
supplied™ {Danicl, 1932,

The complete absence of the transverse muoscles in Lepidornesis has already been
referred to, This muscle scts as support to the more powerful anterdor oblique
muscles 1o actively swimming animals. Hence, the absenee of this importanl muscle
is nut surprising, since the animal i3 8 poor swinmer,
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Table 1. Swmimigry of the muscles presert Iromuscwdar system of Lepidumypsis longipes avnd

Fraunuy flecuoses

Muscles Lepedoeysls Fraurey
Antecwor obligue muscles I —4- isnlatel
showing the nocursnee and rmedian portion 1-4.7.2
the manner in which they w234 586 inorlated
arc linked topether in attached in
KETies. isalation
Antenar obligue muscles Only connected
consisting of & median 13436 through abligue
poriton joined directly transverse
toan externad arm. muscles
Tosterier loop of the
anterior obligue muscles Ahscnt 12343 -
Auxaliary muscles —3456— 12345 {6}
(11123131456
praviically
Cbhigue transverse muscles —-2114356- imdependent wf
antenor obligue
muscles
123456
r posterior
LIUTIEY LTSS 1 simale
Centeal muscles pracess, 2345 composed of
independent douhle muoscle
attachiment
Transverse museles Absent 1273%a4Y 5 4
Docsolatesal muscles Alsent Absent
Postezier auxiliary muscles Alsent =34 5---

CONCLUSION

The muscolature of the subterranean mysid, L. fongpes shows important differ-
ences fram that of its epipean relatives, These involve the absence of some impuor-
tanl muscles performing swimming movements. L, fengipes, being an inhabitant of
narrow subterrancan channels, apparently is not required to perform as much
swinuning 45 its epigean relatives, Cansequently, the muoscles controlling such
movernents appear to have undargone atroply,
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SUMMARY

The musculature of the hvpogean mysid, Lepidosvsis longipes (Fillai and
Mariamma} is remarkably modified. [t shows the absence of many muscles and poor
development of others in the abdominal region. This is correlated with the subterra-
nean nature of the animal,

RESUME

La musculature de ce Myside hypogd Lepidornesis longipes (Pillai and Mariamma)
est remarquablement modifid, Elle montre 'shsence de plusisurs muscles et un
faible développement des autres dans la région sbdominale, Coci est en relation avec
la vie hypogée de cet animal.
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