s

e AR
= kb

P

o S
- -

.
- . i

» - - =
¥
.
» P,
.- - -
e e s id
» - - e -
N R —— S —— 2 "
3 . . ™ ; " pm— » e
—— = - P - AT are s
i e e il - - —
o - - - -
- 2
el VPN ot o S ot e
? 2 4 ~ Al




NITA VIRGINTIA
/

L0092 E0X
IR E






















Yo LEP ERiatiabiry Fus ph i EO DR s bt B3 SEMBE I3RS ST SIp R P Ed 12712,

THE ANATCMY OF FUHRMANN1A VIRGINIA

(A New Species)

A Thesis Presented To The Academic Faculty Of The
University Of Virginia In Candidacy For The

begree Of Master of Arts,




Thoses

2
s
13
®
=z
s
>
S




THE ANATOMY OF FUIRMANNIA VIRGINIA

(A New Species)

This rhabdocoele was found in a small pond ir the
vicinity of the University O0f Virginia,XNovember 19,1923,
and in 2ll liklihood has not hgre-to-fbre been observed.
These anim2ls occurred on plants or gthqr submerged ob;iccts
such as leaves,and especially along ncar the edge of the
pond among the grass growing in the ater. They are crcetures
of the crawling hebit and never seca to lezve the surface
of some object. They are unsble to swim and in the lak-
oratory crawl alcng the bottom or gides of the aquerium,
or some submergcd surface,snd do not lcave this unless
forced to do so by scme mechaniccl means. In the aquaria
they are g£asily recognizable from the other types of
small rhahdocoeles by their characteristic attitude,c.g.
that of resting in close spirals. (Fig.No.l) Even when
the animal is jarred loose from the sides of the aguariun
it retains this spiral shape,slowly sinks to the bottom
without making any cffort tc remain aflcat,and cen not be
made to unccil by any mechanical stimuwlus. When resting
on the bottom in these close spirals it cen very easily
raise the anterior hali of the Tbody to & verticszl positicn.

Tne Genus Fuhrmanni=,in which genus this new species
has been placed,was first disccvered in 1902 by von Dr.
O0tto Zacharals snd vies classified by him at that time as

Stenostoma Lemnze, (Zool., Anzeiger 1903), In 1907 Hallstrom
and Luthur reported the saue wormlet and called it

Lophorhyncus,but in a second article in the same volume







they call it Glyphorhyncus. (Zool. Anzeiger 1903). 1In 1908
L. von CGraff gave the species a new generic name, that of
Fuhrmannia, and the only existing species of the genus at that
time the name of Tuhrmannia Turgidum. von Graff says in his
description of the Genus,that it is easily distinguished
by the faect that the sex organs,the ovary,lies under the
phaxrynx. (Die Susswasserfauna Deutschlands). But in his article
?Genus Fuhrmannia® in Das Tierreich of 19813,he says that the
sex orgons are unlkmovwai, and that the kidneys and non-sexual
propagation have not been observed. From these two articles
we £ind his deseriptlion of Fuhymannia turgida to be: Catenulidae,
with an indefinite number of protuberances ciliated like the
remainder of the body. Length 0.5 mm. colorless,without
statocysts,ciliated groves,and eyes. MNouth ventrally situated
and triangually tipped. With ciliated oesophugus and ang
indistinct offsetting intestine that foxms the body cavity
and appears to be full of great endodermal cells., On the
ventral surface of the lobes of the head,directly before
the oral opening is located a semi~circular cushiony thickening,
that is sectioned by a number of lenghtwise groves, OCn this
cushion is located a mane of fairly long cilia which closely
approach the mouth, In the skin abundant rhabdites appear.
They are singly distributed and are especially numerous in the
last third of the body.

"he gbove is the description that wvon Graff gives to
the Species turgida of the Genus Fuhrmannia, The new type

rhebdocoele found here at the University is closely related

to Fuhrmannia turgida and has been placed in the Genus
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Fuhymannia as a new species with the name Fuhymennia Virginia.
Its systematic position is given below:
Class---Turbellaria.
Order---Rhabdocoela.
Fareily--=Catenulidse.
Genus~--Fuhrmsnnia,
Species-==Fuhrmsannia Virginia.
The length of this little flstworm whieh by refracved
light sppeers greenish~white throuvgh-out the pesterior nart
of the body,and groy through-out the antericr part beycnd the

pharynx,is from 2 to 3 mm, 2nd is usva’ly =hout 80 microns

7
wide. The body reteins the same shope through-out except

in the anterior one~twelfth,vhich is slightly narrower,

From a dorszl view thig enterior purt of the hody is seen 1o
be filled with large mesodermzl vhits,vhich are so arraznged
a2s to ¢ive a segmented =presronce. (Fig., No.4). About one-
tenth the length of the arimal from the anterior end the
mouth opens into the ventrel side. Teading beck from the
mouth is a ciliated pharynx which passes into a long enteron,
The portion of the pherymx which lezds into the entercn is
enlarged,having a large flack-lilce shape., The enteron fills
the entire posterior part of the animel. Pcerhaps the most
striking feature of this specics is the peristalic movement
vhich takes rlace through-cut the long enteron. These
constrictions can begin at ecither +the anterior or postexrior
ends znd travel toward the middle,or elsec begin at any pasrt
of the enteron and travel towsrds the ends in ¥ very short
end rapid intervials,thus showing a beavtiful example of
peristalsis., The ectoderm in profile, is approzimotcly 6
microns in thickness. Lying dorsal to the pharynxz chamnber

and extending from the acnterior end of the entcron to the
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nidd)e of the pharynx is a long pear shaped pharyngesl gland.éqdafﬂ
The brzin can be seen from both the dorsel snd laterel sides,
tut can be more plainly seen froam the latter. From a Iz teral
vieéw the brain ean be seen lying slightly snterior to,snd some-
what above the oral opening oxr mouth. It appezrs as a small
whitish lobe,s8omewhat oval in shepe but slightly larger on
the anterior side.

The animal is ciliatzd,the cilia ncecar the mouth being
mach longer than those on any other part of the hody. When
the animszl moves the cilia all owv2r the body stir harmcnously.
The skin in this type,as in the type described by von Graff,
ccntoins rhabdites,which are distributed singly through-cut
the snimal as relatively short spikelets,but which appear more
muwercus in the posterior pert of the body. The long enteron
appeers to be full of ls rge pezr-shaped endodermal cells,
which form,for the most part,the walls of the enteron. After
macerating the animal and studying these cells they were found
tc be large pear-shaped cndodermal cells,meny of which were
ciliated, &lthough these laxrge ciliated celis could be seen
ir the acerated specimen,the cilisg on them covld rot be seen
ir the higtologicel study oi the fixed syecimen.

Specimens uscd for histologicel study have been fixed in
chrom-acetc~formclin mixture and aceto-sublimate, st various

temperatures, ¥For this species I Tind that hot aceto-sublimate
ie the best fixetive used,because by using a hot fixing fluid

meny of the speeimens can be cemght uricurled from their usual
sriral eltitude,and can be fixed when relatively straight,
whereas by using a cold fixing fluid the specimen always has

time to resume its closed spiral ccntour, It was also observed






that in using any fixing fluid et a ccld Lemrersture the
aninal would dlsintegrate,or at least rorticns of the ectcderm
would sliough oway. THet aceto-sublimete prevents this egnd by
its use specimens could be fixed without disintegration,
Specimens were fixed in this hot aceto-sublimate frcm one te
three ninutes,washed in several changes ¢f tzp water,and then
cuorried through to parzffin. I find thailt is slways best to
handle the speciniens separately and not to work on severel
ot the same time,becanse when viorking with more than onc
they are easily broken,or more eefily lost in trensferring
from one container tc enother, OS¢ctions 7 microne thiek,
were steined in iron hacniotoxylin with DRovdesu red as s counter
stain.

Manainia Vizginia 3s a triploblastic onimel possess-
ing the threc germ lsyers ecitoderm,mesoéerm and endoderwm,
fyvom which geverel systems of organs heve been dexived. There
gre well developed ruscular,digestive end nervous systems.
In excuetory canel consisting of nephvidisy,or tubules lying
in the mesedesm has beer cbserved in the living epecimentirom
a dorsal view,but €o for ne deteils o8 to 1ts extent or ter~
minsticn hee been werked outs No reproductive system heoe
been otscerved.

The power of chunging the shope of the tody which
mey te obscrved when the oninel moves fzom plece to rlace,
lies in twe sete of muecles mode of mesodermel tissue; 2 longl-
tudinal lgyer juei benecath the ecctederm,end e circular leyer
of musele fivers lying st the base of the endedermel celleg.
The ectodezm is coapesed of & single leyer of cclgmnar cellg

wlth relatively lsarge nucleui, This specinen posseceses o
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well developed nexrvous system consisting of a bilobed mass
of tissue,the brain, just anterior to the pharynx. There sre
no nerve cords present,but from the brain nerves pass to various
parts of the anterior end of the body. So faor no sense organs
have been observed. The animal is without eyes,and no ciliasted
pits have been observed,although it is highly probsble that
ciliated pits constitute the organs of special sense of this
species, The digestive system consists of a mouth,a pharynx
and a long enteron which fills the posterior two-~thirds of
the body. In this specimen,es in some of the other lower forms
of animals suvch as Hydra,no0 anus is present,the faeces being
ejected through the mouth,

Transverse sections through the enteron 3Jvst posterior
to the pharynx show endodexrmal cells of type "A" in (Fig.3),
narrov cells,very elongated and containing only a few chyle
droplests, Traasverse sections somewhat further back toward
the posterior part of the enteron show cells of type "2" in
(Fig.3),cells shorter and wider than type "A" and largely
filled with chyle droplets. It was thought at first histological
study of these two cells that they were different type cells;
type "A'probably being a secretive cell located just posterior to
the pherynx and type "B" a digestive cell,tut from a more dec-
tailed study the conclusion has been reached that they are
the same type digestive cells,their difference in shape ezad ap-
pearance being dus to their relative position in the enteron,
the type "A" cell being more elongate and nsrrow becouse it
has digested less food and therefore contains fewer chyle
droplets than type "B"cell wiiich lies in the central portion

of the enteron, The type nucleus found in these cells is showm







in (Fig.3)., It is distinguished by the dark periphery of the
nucleolus,and the radiating strands from the nucleolus to the
border of the nucleus.

_ mother type cell,a secretive cell of type "D® in
(Fig.3),is found in the endoderm. These cells show more plainly
in a longitudinal scction. They liec in between the big
digestivc cells., Their nucleui closely resemble those of the
digestive cells. The cytoplasm of these secretion cells
presents an glveolax agppearaiice. They are smaller in size
and contain no chyle droplets as are fouvnd in the larger
digestive cells.

Certain transverse sectionﬁ througn the enieron show
elongated spaces lying in the mesoderm of the body. 7hese spaces
are sinuses filled with plasma,coloxrless blood,and constitute
the circulatory system of the specimen, They are comparable
to the coelom of higher forms. Al some piaces they extend
nearly around the animal,but a2t no place in the specimens
body do these sinuses join each other,which would give this
little animal a somatic and splanchnic mesodexm end from which

a

complex circulatory system could be derived. Their circulatoxy

system, though primitive to us,is able to meet the needs of the
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little form to which it belongs.

End.







EXPLANATION OF FIGURES.

FIGURL MNO.1l.

Ficure Mo 7

Lyteral view of Iuhrmennia Virginia shoving

choracteristic contour of animal. 3R 50

A. Anterior end. . Lrein,
B. Cilia. . Pharyngeal gland.
€. Wouth, G. Enteron.

D. Pharynx. . Ectodemn.







Fearwe wo 2,

NO.2. Trensverse section through middle of the body,
in the region containing the enteron. X 600,

A. Cilia.

P, TEetodert.

C. Longitudinal muscles.
. Cireular muscle fivers.
. Bndodermal cells.

Slide reading for section shovm in figure above.
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«O. I X 1800.

"Ay Type of endodermal. cell shown in transverse
secticn from a region just posterior to the
opening of the pharynx into the enteron.

*B. Type of endodermal cell shown in transverse

P o R L T SR I I A

section from a region through the middle part

of the enteron. ’

(These cells ‘A" and “B are the same type di-
gestive cells. Yote the grecater number of
chyle droplets in cell "B"than in "a).

“C.' Type nucleus found in the endodermal cells.,

‘D, Type secretive cell found in endoderm.

Slide reading for cells shotm in figure abowe.

Cell "A",Slide Cn%%]r?. Cell "B',Slide €. 37,.08)184,8. Nucleus
Shown in both of these cells,Slide C. 37.8]84.8.

€11 "p",51ide C. 26.%90.3.
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