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MONOGRAPH OF THE MACROSTOMINE WORMS
OF TURBELLARIA

FREDERICK F. FERGUSON

U. S. Department of Health; Education', and Welfare, P7~blic Health Sef1Jice
Commtmicable Disease Center, Atlanta, Georgia

This. work is synoptic and presents, for the first time, a summary

of the taxonomy of the worm family Macrostomidae (Archoophora;

Tttrbellaria) . All members of this family are relatively sman, free-living

inhabitants of a wide range of waters. They live in the protection of

aquatic vegetation, bottom debris, or in the sands of many types of

marine, brackish, and fresh water. Although they are capable swimmers,

most specimens are taken from the bottom mud and vegetation, and are

not commonly collected by plankton nets.
The lower turbellarians are little known to the average zoologist,

because of their small size and the requirements of special microscopic

and histologic techniques necessary to diagnose them. Taxonomic

studies are generally based on numerous living paratypic specimens

which are held in place by slight coverslip compression for microscopic

examination. By this method the complicated sexual apparatus may

be investigated. Determinations made only on fixed histological materials

are much more difficult, and may not be adequate for the depiction of

hyaline chitinoid structures in the sexual organs.
Macrostomines, as well as most other lower members of Turbellaria,

are of interest in morphology and evolution because of their transitory

position from free~living to parasitic forms, and ~e?ause of the variations

in the anatomy of the sexual apparatus. Speclahsts are attracted also

to cytological and physiological studies of these worms.
Recent findings of complex systems in such genera. as Paromalostomum

(Ax 1951a, 1952), Dolichomacrostomum (Luther, 1947; Marcus, 1950),

and' M yozona (Mar?us, 1949) ~ake it difficult to. generalize upon the

functions of the vanous organs In these macrostommes. Some morpho­

logicaJ characteristics are discussed first while range in size, general
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shape, and body colors are dealt with under generic headings. Other
details may be obtained from the references in Table 1.1

Ciliation of the enteric canal, the female tract and the outer body
is a common feature, although Myozona lacks cilia in the caudal area.
There are no true ciliary pits, as in closely related microstomines. Sensory
hairs and sensory spines, of varying length and stiffness, are found on the
epidermis, principally at the body extremities. There are no unusual
features of the central nervous system or the eyes.

The epidermis is well supplied with rhabdites, which are adenal, and
probably function as temporary holdfasts. The function of the related
streamers of rhammiten in cephalic areas is unknown. The alimentary
glands pour their products into various reaches of the enteric tube, espe­
cially the pharynx. Many other glands are accessory to the sexual
apparatus (exclusive of the genetic functions of the gonads) such as; the
adenal structure of the vesicula granulorum with its appended glands, the
glandular nature of parts of the bursa copulatrix (of which the function
is unknown), and the glands connected to the genital atria. Haftpapillen
are adhesive outgrowths of epidermis in the posterior body and while
they are not glandose in Macrostomum (Ferguson, 1939-1940) they may
be in other genera.

The alimentary canal of macrostomines is incomplete, consisting of
mouth, pharynx and enteric sack. The posteriorly appended tube in
some genera (the ductus-genito-intestinalis) is definitely not a part of
the digestive tract from a functional standpoint. The complex structure
of the enteric system of Myozona is unique in the group. No other
macrostomine possesses the masticating structure (" gizzard ") of these
South American worms (Fig. aO).

Excretion is thought to be a function of paired lateral protonephridia,
in which there is no unusual development. Extern~l openings are
typically dorsal in an antero-Iateral position in Macrostomum, and are
very difJcult to locate.

The sexual anatomy in the lower genera, Macrostomum, Archimacro­
stomum (Ferguson, 1937b; Jones, 1944; Marcus, 1952), Inframacrostomum
(Ax, 19!51a), Protomacrostomum (Steinbock, 1935), and Paramacrostomum
(Riedel, 1932), is relatively simple. The typical male system consists
of bilaterally placed testes, vasa deferentia, a vesicula seminalis, a
vesicula granulorum, a copulatory penis stilette and a male gonopore.
The female tract generally is comprised of one, or two ovaries, an oviduct
or ducts, a genital atrium, and a female gonopore surrounded by aceessory
glando:;e cells. The principal variation in such structures will be found
in the morphology of the so-called chitinous stilette. The remaining
genera, Paromalostomum, Dolichomacrostomum, Karlingia (Marcus, 1948),
Axia (Papi, 1951), Promacrostomum (An-der-Lan, 1939), and Myozona,
have relatively complex female systems which 'are characterized by
having from one to three external openings, a bursa copulatrix in some
cases which may unite with a female antrum via a ductus spermaticus,
and with the common genital atrium via the bursastiel. In some forms
a definite bursa copulatrix is questionable, while in some a weakly
developed bursa intestinalis occurs. The oviduct is lacking (or has

IThe references selected consl!;t of approximately one-half of the existing works.
Tho.e excl~cled are principally concerned with geogmphic distribution and ecology of
wac''Ostomll1es.

. { .
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not been detected) in certain forms. In the more highly developed forms
the male system may have but a single testis. The copulatory organ
may consist of a principal and a secondary tube, both being of complex
construction.

Cross-fertilization appears to be routine in macrostomines, although.
some of the higher forms apparently are equipped also for auto-fecundation.

These wonns are known through the researches of a small group of
persons2 working principally in the Americas and Europe. Since the
publication of the monograph on the type genus in 1939-1940 (Ferguson,
19;.39-1940), special impetus has been given in recent years by the valued
works of Dr. Hyman in North America; Dr. Marcus in South America;
Drs. Luther, Ax, Karling, An-der-Lan, Gieysztor and Papi in Europe.

This review, and rectification of certain segments of the taxonomy
of the group is based upon the thesis that the morphology of the sexual
organs (which combine both male and female apparatus) is of basic
importance to intrageneric differential diagnosis. Other anatomical
structures are considered to be subsidiary. Strict adherence to this central
theme may avoid taxonomic chaos in the study of the approximately
one hundred species involved (Table I). Important taxonomic papers
include: Braun, 1885; Bresslau, 193:3; Claprede, 1883; Duges, 1828;
Ferguson, 1939-1940; Graff, 1004-1908, 1913; Karling, 1940; Kukenthal
and Krumbach, 19.'33; Marcus, 1948; Meixner, 1938; Okugawa, 1932;
Papi, 1951; Schmidt, 1848,

SYSTEMATICS

Phylum Platyhelminthes, Gegenbaw', 1859
Class Turbellaria, Ehrenberg, 1831

Order Archoophora, Karling, 1940
Sub-order Macrostomida, Karling, 1940 (Macrostomida, Meixner,

1924; Opisthandropora, Bresslau, 1928-1933)
Macrostomidae Van Beneden, 1870

Genera: Omalostomum (Van Beneden, 1870)
Paromalostomum Meixner (in Ax, 1951)
Archimacrostomum New Genus
Jnframacrostomum New Genus
M acrostomum O. Schmidt, 1848
Paramacrostomum Riedel, 1932
Promacrostomum An-der-Lan, 19aB
Axia New Genus
Pro macrostomum Steinbock, 1935
Dolichomacrostomum Luther, 1947
[{arlingia New Genus
Myozona Marcus, 1949

~The author expreRses deepest appreciation for assistance from these co-workers:
Dr. Alex, Luther (Zoological Sta,tion, Tvarminne, Finnlnnd), Dr. Von Peter Ax
(Zoological Institute, University of Kiel, Germany), Dr. Floriano Papi (Zoological
Institute University of Pisa, Italy), Dr. Hannes An-der-Lan (Zoological. Institute,
University of Innllbl'l1ck, Austria), D;~ Mariat; Gieysztor (Zoological Ins.tit-ute,
University of Warsaw, Poland), Dr. lor Karhng (Museum of Natural lhstory,
Stockholm, Sweden), Dr. Ernst Marcus (Zoology Department, University of Sao
Pm,lIo, l?razil), :qr. E. R, .J~nes.' Jr. (Zoology D~pCl.rtment, University of F~orida,
Gall1csvtlle, Flortda), Dr. Llbble Hyman (Amencan Museum of Natural HlstOI'Y,
New York), and Dr. William Kepner (Biology Department, University of Virginia,
Charlottesville, Virginia). New genera are named in honor of Drs. Ax nnd Kading
in this work.

--------------_.
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Order: Archoophora.
Small tl.1rbellarians typically with a rod or sacle-shaped enteroll, but

occasionally with a lobed and/or branched enteron, or with parenchy­
matous digestion, Mouth simple, or with a pharynx simplex, or pharynx
pli.catus. Eggs elltolecithal. Testes primarily follicular or compact.
Ovaries follicular, or compact with vitellaria lacking. Male gonopore
always present. Female sexual organs lack accessory apparatus and
auxiliary elimination pathways (of sexual products).8 However, there
is a sperm receiving vagina connected with a bursa, or a sepamte common
geni.tal atrium discharging the female functions.

Sub-order: Macl'ostomida.4

Archoophora with epitheliatcd intestine and pharynx simplex. Nervous
system with cerebral ganglia and longitudinal nerve cords. Paired
protonephridia. Statocyst lacking. The male genital apparatus opens
ex.ternally (posterior to the female genital apparatus) ficpamte1y, or from
a commOll genital atrium. With vagina intenm or vagina extema.
Inhabitants of mal'ino, brac:kish, and freHl1 waters.

Family; Macrostomidae.
Archoophorans without preoral enteric blind sack. P()~terior end

of body generally broudened into an adhesive disk, Ovaries paired
(with exception of genus Omalostotnum). Development ficxua1 (as opposed
to zooid formation in microstominl's).

GENERIC KHy 6

1. With pre-ornl enturic Ceelllni l'l\[lfo(lllctiull sClxual, or lLsuxual (zooitlal),." ..
· .. , ., ., , ' , """ " ,., , ,. '" , .. , , , , .. " .2. Micl'(IHtOlnicl.1,e

Without pre-om I enteric CUl:lun; Hcxllal 1'<!1'1'Odlictioll ollly. , . , .. , , . , . , , , , . , .. '. :~
2. With papil1i:Ltod evaginatcel :lnturiOl·l1l'olJl)sds., , " .A/el1CrLtltt Busch, IHfiJ

Without papilliated cvagilHLtcll :lIlLmiol' PI'OIIO~ds, ,Micro.l'IIJ1J11Wl O. Schlllj! II.. IfH8
3. Male gonopore anterior tu fUlIlalc g'OIlUpDl'U; with anterior fll'obw;ek , .. , .. , ..

· , .. , , , , , ., , . , , " ,HlLlllophal'yngid:L() MI:iXIlt!l', l!13f\
Male gOlloporu posterior to fmlllLlc g"ll110P0l'C, or With C0ll111101l gonopol'c;

pl'ObOHeiS lacking " , , , , , . , , . ,.4. M:wrostolllic1ac
4. Mouth tenniJlnl., , , , ~J:j!Jl.J..)III1!!]'!!!.1(}1I1l11ll Stcillhc)c:Ic, HlHli

Mouth ventral. .. , .. , .. , .. , .. , , , , , :, .. , , . , . , , , , , .. Ii
5. Mouth anterior to ~hc brain; uyclwu;".,. '. , .. ()/IIlIloslol/Jltlll (Vall Belll!t!lm. If\70)

Mouth posterior to brain , , . , . , . , , . , , , . .. Ii
6. Femalo gonopol'o separate fl'ollll11alc gCltl0lllll·(! , , , . , . , ,. 7

Common gOIlDporc; bursa copulatrix ltnitl!!] with C1I11l1l1011 ~l:nital :~tl'itlill via
the bursasiiel Hll<1 with the antrum fl:llliJ1iIlUln via the dUdus HpOl'lI1rl ticl1!'\
· ..............•....... , , . , , , . , , , . , t'iII'01Jl1lf,OsleJtlm1ll Ml!ixl1l!l', IIl:JH

Common gOllopon:; with orglLl'll'l:selllhliJlg a lJllfs;L cnpulatrix, sillglc or pairol!
ovaries, but without ClntrUIll fl:ll1illillllm llllrl lhtc1:ns SpUl'lllllticm;. , , . , .. , .. ,
· ,.,. , , ., , , , .. , , " .. , ., ])uliclIll1Jltu:roslo1l/lWI Lutllt.'l', 1!1·17

aFor n. comparative statcl1Ient note this pa:;Hagn frolll tlw ol'igilULl (Kading',
1040): "Dom (female) Apllnrat fell lell [die ni1fsappal'aLl'! ltllrl AIl:-1fiihrg:lI1gl\ ndl,'!l'
aber ist einc dn.s SPCTIl111 aufnehllwll<ln VUVill:-l mit. :lllgeschlossCHwr Bursa nrh:r (lill
cntwedel' gctrennt oeler ill cin Atrium COlr~ll1t\lW IlltitHllm<1er (fcmah!) Ansf'lhrgnnv
vorh:mdell." •

IBased all (l tmnslntioll of t:Ol'l'l~sl.lOJ\lll!1lcl! Oil B\ll)jeet with Dr. Tor G. Karling.
July, l!lfi2.

~Based 011 key to Order .t\:flLCl'WI,tolllirla r;.-lt:ixlwl·, J024, !l. 10, a~cl lO~Fl, p. 3.
Note rcfCl'e1JCc to rclattJd fMlltlws: MterOHlo\llIl:lal' alld Haplopharyngll1ac (M~ixllCl',
1038).

"I,
I
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I
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7.

8.

Comrr:-o~l gonopore; with defini~e bursa copulatrix, but without antrum
femmlllu~ and ductus sp.ermatlcus; single gonads, single male copulatory
organ of 31mple constructlOn , , ,Karlittgia New Genl1s

External opening to ductus-genito-intestinalis anterior to female gonopore'
'th th l' 'Wl Tee externa openmgs to sex apparatus.,., , ,

......... , , , .. , ,., Promacrostomum An'der-Lan, 1939
Without ductus-genito-intestinalis, but otherwise as above .. , .Axia New Genus
Without separate external opening as above, but with primitive bursa.·genito-

intestinalis; with two external openings to sex apparatus .. Myozotla MaTcus, lQ4{)
Only female and male gonopores present; no sexual-digestive system union.... 8
Enteron simple; male-female systems complete .. Macrostomum O. Schmidt, 1848
Enteron simple; male system incomplete , . .Archimacrostomum New Genus
Enteron simple; female system incomplete Itlfra11lacrostomll'm New Genus
Enteron complex with anterior and postero-Iateral branching.... , .. , . , , ... , .

. . . . . . . . . . . . . , _.Paramacrostollluln Riedel, 1932

TAXONOMIC REVISIONS

This section gives general instntctiqn on differential characters by
illustrations of a well described species from each genus with pertinent
notes on the biology, and presents certain figures explaining the realign­
ment and placement of species. Table I contains a complete list of species
and the designation of each in this work, plus basic references.

TABLE I

Taxonomic Placement, Habitat, Distribution and Basic Reference for
Valid Species of Macrostomidae.

Ferguson, 1041

Scicntific Namc Prescnt Designation Habitat Original Station Basic References

----_.
01/lalo,(/U7II11711 (Von

Bencdcn). 1870
O. claparedii (Van Marine Concarneau. France Van Beneden. 1870

O. claparr.dii (Vall
Benec1cn).1870 Beneden), 1870

Marine AtcachoD, Frnllce Beauchamp, 1927:
O. dub/lI711 Bcnuchnmp. Poro7llaloslommn

1027 dubium (Beau-
Ax.lg5111.

champ) Ax, 1951
Marine St. Vaast de III ClapalMe, 1863

O. schullzei (ChlpnrMc), O. schullzei (Clapa-
IRll3 rMe) 1803 Hougue, France

Paromalo.<lomlllJl Ax, 10lH
P. dubilllll (Beau- Marine Kiel AX,lgSla

P. rlubi1llil (Beauchamp)
AY..1051 cham}) Ax, 1951

Marine Kiel Ax, 1952
P. jl/scu Ul11 Ax. 1952p.jIISCltlllln Ax. 1052 P. lIoloJld,tm Ax, 1951 Murine Kiel Ax, 19510.

1'. Jlo/alldu1ll Ax. 1051 I{iel Ax, 1952
P. sPiralis Ax, 1952 P. sPiralis Ax, 1052 Mllrine

A rc/timocrosln1nll1n new
ganus

M. aP/,tndlclIllIJII variety It. brosillmse Marine Bra7.i1 MlU'CIIS, 1062
brasiliellse MarcIIs. 1052

(Marcus, 1952)
Marine Beaufort. North Ferguson, 1937b

M. bealljor/ellse Ferguson, Ii. baaujor/ellse Carolina
1037

(Ferguson, 1037)
Marine Duxbury. Massa- Jones. 104.4

M. Illlsledi Jones, 1044 Ii, hllsledi (Jones. 1944) chuse\ts

Iujtalllocros/omlllll new
Ax. 1951a

M~~~~:ocinclll1ll Ax, 1051 I. rllbrocillclum (Ai., Marine Gennany

1051 )
Macl'OslolllUlll O. Schmidt.

Higley, 101818,18 S pedes dllbiaeM album Hi~leY, 1018 Riedel. 1032
M: anoeele Rludcl. 1032 Species dubiae Marine-Fresh Graff,1913
M. a/,pem/iCltlallml M. appendiclliolum

(0. rr,lbr.), IR26 • (0. Fa-br,), 1826
Fresh Pisa, Italy Papi, 1051

M. app",diwlalrl1n vanety M. dlslillglle1ldo (Papl,

distin~lldllda Papl, 1051 1051)
M. aPpemJiCltlaluJII variety M. ap"F"diculotttm Fresh New York Ferguson, 1039-1040

sillimonl Ferguson, 1030 (0. nbr.), 1826
Fresh Virginia Jones & Ferguson.

M.IlPpellliiCllla/lI1n variety M. a1f:elldfclllaWill 11141

slirr.walli jones & (0. abr.) 1826
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TABLE I-c(Continued)

Sci~lltific Name Preseat Designation Habitat Original Stntion Basic Refl'rcnces
------

M. bali/GUm Luther, 1047 111. valtiC1l111 Luther, Marine Finnlnnd Luther, 1947
lQ47

M. beallchal1lpi Ferguson, M. elgollmse (BeAU: Fresh Uganda Beauchamp. 1035
193Q chump. 1935)

M. beaujor/eI1.S4!/Jerguson. A. bealljor/CIIJ.j.Fer- Marine North Carolina Fergusoo, 1037
1937 gusoo, 1031)

Greenland Rledel,1032,M. boreale Riedel, 1032 M. vorcale Riedel, Marine
1932 • I'

M. vllibas/yillm Ferguson. M.llIbll7n Gra.ff.1882 Fresh VirginIa Ferguson. 1039-1940 'j
1930

M. ca/arraclae Glcysztor. M. ca/arraclae Marine Spain Gieysztor, 1938
Glei1sztor, 1038

M. coUistyllltll Ferguson, i'Y[, co lislyillm Fresh Tennessee Ferguson, 1930-1940
1030 Ferguson. 1039

M. cllrvislylll1l1 Ferguson, M. cl/rviJlylum Fresh Virginiu Ferguson. 1030-1940
1030 Ferguson, 1030

Luther, 1\147M. clITV/lltba Luther. 1041 M. CIIrv/llIba. Luther, MarIne Flnnland
1047

M. delp/la% Murcus, 1046 M. dclflha% Mllreus, Fresh.......... Brazil Marcus, 1946
1040

M. evelinae Marcus. 11)010 M. C71eUnae Marcus. Brackish Bmzll Marcus, 1040
1946

M. gabriellae Mnreus, A. beaujorlellse Marine Brnzil Marcus. 1049
1949 (Ferguson, 103n

Miligas (Okullawa, 1(30) M. lublllil Grnff. Fresh New York Hymnn.l043
Yllllln, 1943 1882

M. gilberl/ Ferguson. 1039 M. gl/bert/ Ferguson. Fresh Tenaessee Ferguson, 1930-1lJ40
1030

M. glochoJlylllm Fergu- M, glochosl)'lfltn Fresh Virginia Ferguson. 1930-1010
son, 1030 Ferguson, 1030

M. gracile PeroYD.alaw- M. gracile Percynsl. Marine Russia PcreYllBlnwzewa.· 1002
2ewa.l002 awzewa..1002

M. graffi Ferguson. 1030 M. gl'affi Marine Russia Ferguson. 1930-1940
(Pereyas)nwzewn)
Ferguson. 1030

M. lIamalum Luther, 1047 M. hamailim Luther. MarJne Finnlnnd Luther. 1047
1947

M. lIys/rj:r; Oel'llted, 1843 SI"ies dub/ae Oersted, 1843
M. /u!llIwibul,!em1n " • 1lIjulld/blllijerulII Fresh Russin Plotnlkow, 1005

. Plotnlkow, 1905 Plotnlkow. 19611
M. illiermed-ium Tu, 1934 M. il//ermed/IIIII Tu. Fresh ChIna. Tu.1934

1934
M. japonjcum Okugtlwa. M. jaPol/jCllm Fresh Jo.11un OJcugo.wu, 10:lO

1030 Okuguwa, 1030
M. ka?Ualllllraj. Okuga.wa., S pee/as dubiae Olcugnwn, 1930

1030
M. lePios An·dor-Lan, M. lep/os An-der-Lnn, Fresh Balkans An-der-Lan, 19a9

1039 1030
M. letvisi Ferguson, 1030 M. lewis; Ferguson, Fresh Virginia Ferguson,lga9-1010

1039
M. iiI/care Uljanln, 1870 M. liluare Uljanin, Mtlrlne RussIn Uljanln. 1810

1870
M. Itllherl Gleysztor.1030 M. llliherl Gleysztor, Fresh Spain Gleysztor, 1080

1030
M. rnegalo~aslrlcll1n M. lIIcgalo"aslricum Marine Russia. Perayaslawzewu, 1802

Pereyas awzewa. 1802 Pereytls nwzewn,
1802

111. rnyslrophorulIl M. 1nyslroplioru/n Marine Germany Meixner, 1926
MeIxner, 1020 Meixner. 1920

M. /IOSJOllovi Forgllson. M. IIClSJonovi Fresh Russla Nllssonow. 1020
1030 (Nllssonov). 1802

M. 1I0rjolkcnse Jones & M. lIorjolkellsc Jones Fresh Virginia Jones & Ferguson,
Ferguson. 1040 & Fergusou. 1010 1040

M. obit/sum (Vejdovsky, M. oblrlSllln Fresh Doh(lmiu VejdovskY.1891)
1806) (VeJrlovs]CY,1895)

M, on/{/r;oCIIse Ferguson, M. olllerioellse Fresh Ntlw York Fergllson, 1043
19~3 Ferguson11043

M. ophioccpho/llnl Stein- Spee/es dub ae Stelnbllck. 1031
bllek.l031

M. orlhoslylll711 Bmun. M. or/hostylmn Braun. Fresh Russia Braun, 1885'
1886 1885 Harston. 1911

M. ortllos~I"1II variety M. ,,/rvala (Pnpl. Fresh Italy Papl,1951
curvala api, 1961 1061)

M. orthos/IfIl7/1 variety Nomell til/dum Papi, 1961
rCtrlrva a~. 1061

M. PhilliPsi ergusoll & M. Phil/iPsi Ferguson Fresh Virglnitl Ferguson & Stire·Stirowalt, 1038 & StIrewalt, 1938 walt. 1938M. pselldoobtusll1n SPecias dubiae BeklemlsehefT, 1927
Bcklemiseheff.l027

M. fllfSillulII Ax, 1061 M. pusllltltli AY., 1061 Marine Germany Ax, 1061b
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TABLE I-(Continued)

M

p

p

p
Lan. 1030

M

M

k

M

A

M

M

M

M
M

J..

M

M

M

M

M

M

Scientific Name Present Designation Habitat Original. Station Basic References

M. rc/ortum Pnpi, 1051 M. reior/llm Papi, Fresh Italy Papl.19/i1
1Il51

M, reYlloldsl Fergllson, M. reYlloldsi Fergu- Freilh Vlr~inia Forguson, 19311-1040
1930 ~on. 1939

M. rhabdopllDYilm M. rhadophoY1lt1~ Freilh Russia Beklemlscheff, 1927
BelclemlschefT, 11127 Beklemischeff ,1027

M, ricdeli Ferguson, 1940 M, riedeli Ferguson, Fresh Virginia Ferguson, 1039-1940
1040

M. rubroci/lclum Ax, 195.1 I, rubrocillclll1l~ (Ax. Marine Germnny Ax, 1051b
1Un1)

M. rllebushi Forguson. M. meb/ISM. Fergu- Fresh Tenneilsee Ferguson, 1930-11140
1010 son, 1040

M. rllcbllshi variety M. carolille/lse Fresh North Carolina Ferguson, 19311-1940.
carnliliensl Ferguson, (Ferguson, 1940)
1910 ,~

!d, ruc/mshi variety M. IlPPClldlculalulI1 Fresh South Finnland Luther. 1047
/l1Il1lalldcllsc Ferguson. variety fill/lla/ldellse
1040 (Perguson) Luther,

1917
1. rlleblisM vf\riety M. {:igoroPJdlum Fresh Virginia Ferguson. 1931>-1040
!rigorophil"m Ferguson, ( 'erguson. 1040)
1040

1. rllebllshi variej1; M. granllloPhorllnJ Fresh Connectlcut Ferguson. 1030-1940
gra/lulojJ/lDrllm ergu- (Ferguson, 1040)
son, 1040

1. rl/e/msM variety lvI. kcpnerl (Fcrgu- Brllcklsh Virginia Ferguson & Jones,
kepneri Fl!r\:uson & son &Jones. 1040) 19400.
Jones, 1040

1. rllcbtlsM vnrlety M, reClITvOslylll1/J Fresh Connecticut . Ferguson, 1931>-1040
rcwrvoslylmn Ferguson, (Ferguson, 1040)
1040

1. nub/IsM vnrlC~ M. schmilli (Hayes Fresh Tennessee Hayes & Ferguson.
.~"l1nilti Hayes & Ferguson, 1940) 1040
Ferguson, 1040

M. sheuatldO<Jhells,~· ruebl/sM vartef1c Fresh Virginia Fergusoe, 1039-1040
s"ena"tloahel,sf~ crgu- (FerguBon, 1940
son, 1040

f. rueul/shi variety M. Inmeall/lll Fresh Virginia. Ferguson. 103\)-1040
Irw/cnlmll Ferguson, (Ferguson, 1940)
1040
, sai/llllieum NassoDov, M, saijlmciu11I Fresh Russia Nasslnov, 1029
1020 Nassouov, 1929
· scnsitivum Silliman, M. appendicldaillm Fresh New York Silliman. 1884
1884 (0, Fabr.) 1820

1. SelOSltlll Schmnrdll. Species dtlblae Sehmnrda, 1BOQ
1850
· slylopellelllrllli Jones, l>f. sly/opellcillum Marine North Carolina Ferguson, 1080-1940
1040 Jones, 1040

1. lel/llcsseense Ferguson, M, lellllesseense Fresh Tennessee Ferguson. 1939-1940
1040 Ferguson. 1940
• ICIluienuda Luther. M. lem41eaudo Marine Pinnland Luther, 1041
1047 Luther, 1047

Relaingur. 1029· 1"~r11lale Reisinger. 111. Ilurmale Fresh Java
1034 Reisl r;;;er, 11134

Riedel. 1082· Ihertllophilulll Riedel, Species tibiae
1032

Graff.lll01i1. limavi Grllff, 1001i M. timovi Grnff, IODIi Marine Europe?
· Illha (Gmff, 1882) M.lllbum (Graff, Fresh Gennany Graff. 1882

1882)
Okullawll, 1030f. tuba varioty M. It/bum (Graff. Fresh Japan

£igos Okugawa, 1030 1882)
Finnlllnd Luther, 1047• luba variety M, mimi/a (Luther, Marine

mill/llo, Luther, 1047 1947)
Ferguson, 193D-IOiO· lJejdovskyi Ferguson. M. vejdousA.yi Fresh Connecticut

1040 Ferguson. 1940
· lJirgllliollll1n Ferguson, M, lIirgilliolltun. FrClBh Virginia. Fcrguoon, l037b
1037 Ferguson. 1931

Van Beneden, 1870· viride Van Beneden. M.virideVnn Fresh Sweden
1870 Beneden, 1870

Beauchamp. 1935, vlrirfa variety M. elgollC1lse Fresh Africa.
elgQllellse Beauchamp, (Beauchamp,1031i)
1035 Italy Papl, 1951, viride variety M, rostratus (Papl. Fresh
rosiraills Papi. 1051 1951)
aramocros/om1l11l
Riedel, 1032

p, trlcladoides MarIne Greenland Riedel. 1032· Iricladoides Riedel,
1932 Riedel, 11132
romacros/011lum An-dcr-

-----------------
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T ABLE 1-(Continued)

Scientific Name Present Designation Hnbltllt Original Station Basic References

P. paradox/cum An-der- P. Paradox/cum MMine BAlkans An-der·Lnn, 1030
Lan. 1939 An-der-Lan, 1030

.A.xia new genus
A. g;cys2lorl (Pnpi, Fresh Italy An-der-Lnn, 1030P ,//tyszlorl (Fergu~ou)

npi, 1951 19.51 ) Papl. 191H
Prolom IlcrosJommn

SteinbOck. 1036
Marine Greenland Steinbock, 19MP. groenkl/ldicrlnl P. grom/alldicum

SteinbOck, 1035 SteinMck
Doliehomaeroslomunl

Luther, 1947
D. morlel/sen; Fresh Brazil MarclIs, 1050D, mor/ellselli MArcus.

1901 Marcus. 1061
D. lin/Porum Luther. 11117 D.,l1IiPorl/ln Marine Finnlnnd Luther. 1941

Luther. 1047
Karlil/gia new genus

K. lttlheri (Marclls. Fresh Brazil Mnreua, 1048D. lu/h"i Marcus. 1948
19(8)

Myozo/la Marcus, 1040
M. eveli"ae MArcns. Marine Brllzil Marcus. 1019J/, euelilloe Moreus. 1040

1019

SPedes d'iblae: Mar;roslot7lltt71 o/b/l1/J Higley. 101R; M. ouoeele Riedel, 1932; M. hyslrlt Oersted, 18,13; M·
hyslrix Oersted, of Luther. 1005; ],f. kawamural Okugnwu. 1030; M. ophioetPnalulIl Steinbiick. 1081; M. pseudo'
oblllslI-I» Becklemlscheff. 1027; M. selos'tm Schml1rda. 1850; ond M. tllen/toPhi/llm Riedel, 1932.

NOmetllllldllm: M. orl!JoslyllltIJ variety rccurva Pnpi, 1961.

Genus Omalostomum (Van Beneden, 1870)
The infonnation on the two species listed (Beauchamp, 1927; Van

Beneden, 1870; Claparede, 1863) is quite meager and it is possible that
each will receive a new position once they are adequately described.
Certainly the most unusual feature of these worms is the anterior position
of the mouth with respect to the brain and eyes.· It is hoped that Omalo­
stomum may be accurately described since it has been reported from
Woods Hole, Massachusetts. Figures 1 and 2 are diagrammatic and
are based on the gross anatomy of D. claparedi; (Van Beneden) 1870 and
the male apparatus of D. schuitzei (Claparede) 1863, respectively.

Genus Paromalostomum Ax, 1951
The sound work of Ax upon this group is based all an unpublished

notation by Meixner (1938) in which he split off this genus from Dmalo­
stomum. Luther (1947) has also given the opinion that there is close
affinity, based on similarities in the male stilettes, between Dolicho­
macrostomum and Omalostomum dubium Beauchamp, 1927, which latter
was the subject species. The sexual anatomy of Dmalostomum is ele­
mentary compared to that of either Paromalostom-um or Dolichomacro­
stomu,m (Figs. 1, 3, 25). The sexual apparatus of Paromalostomum
is the most highly evolved in the family (Fig. 4). The gross anatomy
of P. dubium (Beauchamp) Ax (1951a) shows the general relationship
of organs (Fig. 3); a schematic lateral view (Fig. 6) illustrates the com­
plexities of the female system. The female antrum is a somewhat bipartite
structure with the possibility of a sphincter existing between divisions.
The male canal is said to empty laterally into the common genital atrium.
The cuticular piece (anhang) of the bursa is shown in Figure 6.

Paromalostomum has the most complicated of the male systems in
macrostomines (Fig. 4) with a prominent vas deferens, a well developed
vesicula granulorum and an ornate, twisted, stilette. The secondary,
somewhat simple tube, with its large appended glandose sack is very

- i.
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probably a 'Yeapon (pOiSO!l tube), as has been postulated in other genera

of Turb~llana. P. ~fir~hs A:£. , 1~~~, has an interesting variation in this

regard, 1il that the pOlson tube IS a solid pointed rod, which has
accessory gland. no

. All of ~h~ presently described species of Paromalostomum are 'Valid

with descnptlOns based on careful morphological studies by Ax.

Genus Archimacrostomum New Genus

The worms in this unspecialized group resemble those of the type genus

M acrostomum ex~ept for the lack ?f a complete male sexual system. The

ma~e apparat:us 1.n M acrosto;num IS not only complete (Fig. 15), bat the

vesIcula s~mlilahs. and v:eslcula gra~u10rurr: are well developed. The

macrostommes. whlCh devIate from this reqUlrement deserve new generic

placem~nt. FIgures 5 and 7 show the lack of a discrete vesicula granu­

lorum 1il A. beaufortense (Ferguson, 1937b). The other two species

A. brasilie1'tse (Marcus, 1952) and A. ~ustedi (Jones, 1944), fit the require~

ments of the new genus. A. hustedt has somewhat unusual additional

characters described by Jones (1944): II The male genital system consists

o~ a curved ~tilette directed posterad, a granular portion.weakly supplied

With prostatic gland cells, a small vas deferens, or semmal vesicle and

two vasa efferentia leading from the two subspherical testes, whi~h lie

on either side in the oesophageal region. Sperm cells are filiform, without

flagella or setae. The female genital system consists of the vagina, with

its surrounding mass of glandular tissue, the common oviduct (here

serving the common functions of oviduct and atrium, since no histological

separation can be made between such regions) I and two oviducts leading

from the lateral ovo-vitellaria."

Genus Inframacrostomum New Genus

This new group is also based on an incomplete sexual system. The

type species, I. rubrocinctum (Ax, 1951b) cannot be a Macrostomutn

since it lacks a discrete female genital atrium. On this subject, Ax is

quoted: "Von einer grossen Keimzelle laufen die W~nde des Antrums

schrag zur Ventralseite und gehen ohne scharfe Grenze in die Vagina uber.

Um die Keimzelle herum ist nur eine dunne Membran erkennbar, die

Vagina ist dagegen von flachen, bewimpertell Epithelzellen ausgekleidt.

Die Vagina nimmt das Sekret zahlreicher Kittdriisen, welches aus kleinen,

langlichen Stabchen besteht, auf. Eine ~ackformige Ausbildtmg des

Antmms und eine deutliche Abgrenzung gegen den Ovidukt, wie es von

111eh1'ere11 Arten del' Gattung bekannt ist, lasst sich hier nicht feststellen"

(Figs. 8, 9, 10).

Genus Macrostomum O. Schmidt, 1848

Early basic works on the type genus are: Ferguson, 1937a,.b, 1939-1940,

1943; Ferguson and Jones, 1940a, 1940b; Ferguson and Stlrewalt, 1938;

Ferguson et al., 1939; Hayes and Ferguson, 1940; Jones and Ferguson,

1940, 1941. More recently studies have been made by Luther, 1947;

Papi, 1950, 1951; Hyman, 1943; Ax, 1951a; ~arcus, 1949, and ot~er~.

By careful morphological study of the male stilette, the a~thor has indi­

cated a number of rectifications in the taxonomy a! thi~ genus. The

following comments apply only to species ~ith new ~eslgnatlOns (Table I).

The species dubiae in M acrostomum rematn essentIally unchanged from
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1939-1940 (Table I, footnote); however, one nomen nttdum has developed
from the designation of a form with two names in the same original work
(papi, 1951).

In the genus Macrostom1tm the cumbersome M. ruebushi varietal group
in the U. S, is now avoided by recombination; several troublesome varieties
of the basic species, M. appendiculatum (Banett, 1930; Beauchamp, 19:35;
Carter, 1929; Diesing, 1850; Fabricius, 1826; Ferguson, 19.'39-40;
Gieysztor, 1931; Girard, 1893; Graff, 1904-1908, 1909, 1911, 1913;
Hofsten, 1912; Jones and Ferguson, 1941; Luther, 1947; Marcus, 1952;
Papi, 1951; Silliman, 1885; Stringer, 1909, 1918) are given similar treat­
ment; and the same may be said for the variants of M. tubum (Duges,
1828; Ehrenberg, 1831; Ferguson, 1939-1940; Ferguson et a1., 1939;
Graff, 1913; Hyman, 1936, 1943; Kepner and Stiff, 1932; Luther, 1947;
Marcas, 1946; Okugawa, 1930; Papi, 1051; Phillips, 1936; Ruhl, 1927;
Vialli, 1927). The latter conversion of all M acrostomum with lengthy
bulb-ended stilcttes (Fig. Hi) into M, t1tbum is a .major compromise of
all contributing authors. The description of the variant, M. bulbo­
stylum Ferguson, 1939-1940, is cited as informative (Fig. 15). Resolution
of the controversy as to the presence or absence of this worm in various
parts of the world might well be aided by the interchange of live materials
among specialists.n Examination of fixed museum materials is not satis­
factory since fixation produces marked distortions in the stilette.

The following notes give reasons for taxonomic conversions in Table I:
M. disti1~guenda (Papi, 1951) is certainly of specific stature with its
singular stilette (Fig. 17). M. appendiculatum varieties siUimani, sens-i­
tivum, and stirewalti (Ferguson, 1939-1940; Jones and Ferguson, 1941)
are retttrned to specific standing (Fig. 14). The work of Luther (1947)
on M. appendiculatwm variety fin.nlandense is acceptable. M. elgonense
is given proper nomenc1atorial handling by the present listing (Beauchamp,
1935). M. bea'/.tjortense, brasiUense and hustedi were treated above 'under
Archimacrostomum. M. bull;ostylum, gigas, tuba, and tuba variety gigas
are part of the same homogeneous complex and are now designated, as
conspecific with M, tubum. M. i'uba variety minuta (Fig. 19) is nOJof the
tubum complex (Luther, 1947). M. orthostylum variety c;!!-vata (Papi,
1951) is singular enough to carry species status (Fig. 18). M. rubro­
cinctum has been accepted as the type species of the new genus
Inframacrostomum (see above). Most of the varieties of M. ruebushi
(caroli1Mnse, jrigorophilum, granulophorum, rewrvostylum, schmitti, shenan­
dOG-hense, truncatum) are presented lI1 this work (Figs. 11 and 12) as species
(Ferguson, 1939-1940; Ferguson and Jones, 1940a; Hayes and Ferguson,
1940). Finally, M. rostrat1$S bears no significant re1ation to M. 11iride
and is named a species on the basis of unusual stilette morphology (Papi,
1951). All presently known forms of M acrostomum have been considered
in this analysis with the exceptions of M. a'twiculatum Nassonov, 1935,
and M, korsakovi Nassonov, 1921. These works were not available for
reference,
Genus Promacrostomum An-cler-Lan, 1939

The type species, P. paradoxicum is carefully described in all parts
of the sex apparatus, with exception of the oviduct. which An-der-Lan

6Living Macrostommn are very satisfactorily mailed in small thermos jugs, with
ice water surrounding a vial containing worms.
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(1939) did not lpcate from histological material. There are the typical
macrostomine structures in the male system (Figs. 20, 21) I but in the
female there are two external openings to the apparatus as well as a
clearly defined ductus-genito-intestinalis equipped with a sphincter
leading to the enteron. The reported absence of an oviduct· has led to
speculation on methods of egg l1and1ing by this genus.

Genus Axia, New Genus
The type species, A. gieysztori, has the basic promacrostomine char­

acteristics (Figs. 22, 23, 24), but, in contrast, lacks the ductus~genito­
intestinalis, and possesses a discrete oviduct. Papi (1950) described
A. gieysztori as follows: "P. gieysztori differisce da PI pal'adoxicum per
l'assenza di una communicuzione genito-intestinale, per la presenza
di ovidutti, nonche pcr la forma dello stiletto e per altri caratteri di
secondaria importanza." Both the vagina, with its external pore, and
the female atrium with its outer opening are ciliated, but the antrum
femininum connecting the two is without cilia, being lined with gland­
like cel1s. The anterior margin of the antrum feminimum) as well as the
walls of the oviduct, are provided with stopper type cells (Verschlusszellen)
thought to be regulators in the passage of sperm cells (Ferguson, 1939-1940;
Gieysztof, 1931).

Genus Protomacrostomum Steinbock, 1935
The type species, P. groenlandicum, has not been adequately described.

but is included here for comparative purposes (Steinbock, 193'5). The
most significant feature of these wonns is the occurrence of an anterior
mouth. Steinbock described the enteric system from sectioned material:
"Die ubrige Organisation dUrfte in den wesentliche Zugen mit dem,
was wir uber' die gattung M acrostomum wissen ubereinstirnmen. Sehr
verwickclt gebaut ist del' mannliche Kopulationsapparat . , . also ein
lunges spiraligewundenes Rohr von verwickeltcm Bau darstellt,JI He
gave no drawings of sexual apparatus. If this form is eventually accepted,
it will add variety to the described macrostomine alimentary systems,

Genus Dolicltomacrostomum Luther, 1947
These are characterized (Luther, 1947) as having slender bodies, a

common gonopol'e, an organ resembling a bursa copulatrix (but without
the antrum femininum, or ductus spermaticus). and a complex male
apparatus (Figs. 25, 26, 27). Marcus (1948) noted that bursa-Eke organs
of Dolicltomacrostomum contain cuticular structures (" pecas cuticulares ")
which might be capsules around spermatozoa produced in the female
accessory organs, Auto-fecundation has been postulated for the group
by Luther. .

One of the three described fonus under this generic grouping has
been transferred to the new genus K arlingia. The remaining species,
D. uniporum and D. mortensenij are easily separable forms (Luther,
1947; Marcus, 1950). One of the two male copulatory tubes might be
interpreted as a defensive poison unit since each of the two species has
large, well-developed accessory secretory masses in the caudal area) the
function of which is not otherwise explained. Both Luther and Marcus have·
indicated that the larger tube is the principal copulatory organ, although
Marcus refers to the sperm regulating function of the complex major bend

---------------
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in the secondary tube of D. mortenseni as follows: "Rostralmente a- articu­
lacao (ou regulador do fiuxo dos espermatozoides), 0 tubo secunda-rio
. . . etc." A further complication with respect to the secondary
tube of this latter species, lies in the apparent belief of Marcus that the
polyfiexed tube is anatomically joined to the bursa-like structure. Since
such union is not clearly described, the author advances an altelnative
interpretation. The entire structure (Fig. 26) is the bursa copulatrix
with the usual bursastiel and anhang, but lacks a ductus spermaticus.
The "bursa" of D. unipormn is only diagrammatically indicated in
Figure 26.

Genus K arlingia New Genus
The type species, K. lutheri, is placed close to the dolichomacrosto­

mines; however, the general body morphology of the two types of worms
has very little in common (Luther, 1947; Marcus, 1948). The presence
of a definite bursa copulatrix with cuticular bursastiel and anhang, plus
single gonads, and a simple, single male stilette are distinguishing generic
features (Figs. 28, 29). The South American form is eyeless and lacks
ciliated pits.

Genus Myozona Marcus, 1949
The type species, M. evelinae, has perhaps the most atypical anatomical

features of any macrostomine (Marcus, 1949). This form has simple
(degenerate?) organs in the male system; it has complex female apparatus,
and an amazingly complex alimentary system. The bursa intestinalis
is weakly developed (Figs. 30, 31) but functional, while the antrum
femininum has strong muscular support. The oviduct has a unique
sphincter at its union with the bursa. The muscular, pyriform penis
is quite simple in construction.

Since Myozona has a masticating unit midway in the intestinal tract,
it may be compared with Dinopltitus of the Archiannelida, which resembles
lower turbellarians upon gross examination. Primitive II annelidan "
features of Myozona are: lack of ciliation in certain areas (caudally here);
the presence of a "gizzard" comparable to the strong muscular pharynx
of the annelid; the presence of a complete alimentary canal; a simplified
male system resembling that of the dinophilines; and the presence of
unpaired gonads. Had there been an anterocaudal placement of the
female gonopore and some indication of body segmentation, it would be
difficult indeed to separate this Myozona from some North American species
of Dinophil~ts.

There are insufficient data, at present, to form the basis for a clear
cat intrafamiliar evolutionary line of development in Macrostomidae.
While the lower genera arc satisfactorily placed (lnjramacrostomutn,
Archimacrostomum and MacrostomumL as regards their simplicity of
sexual anatomy, placement of the other presently known genera is difficult.
Additional work on the physiological significance of the united sexual­
digestive systems, as displayed in the presence of the ductus-genito­
intestinalis, or bill"sa intestinalis will clarify matters. The functional
relationships of the two copulatory tubes of some higher genera needs
investigation. The work of An-cler-Lan in 1939 on Promacrostomum has
shown that marked morphological heterogeneity exists within the family.

..........T:P ..
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SUMMARY

The t~xonomic placement of approximately one hundred species
of th~ famlly M acrostomidae is given and the new genera (Axia, Karlingia,
Arch~macrostomum and Inframacrostommn) have been erected on the
basis of the anatomy of the sexual apparatus. Tabulations of all known
forms, plus drawings and discussions of the taxonomically modified forms,
are included. .

1.

2.

3.

4.
5.

6.

7.

8.

O.
10.

11.

12.

13.

14.
. J

15.

16.

17.

18.

19.

20.

21.

DESCRIPTION OF TEXT~FIGUREs7

Omalostomum claparerlii (Von Beneden)-Gt·oss anatomy. After VanBeneden,
1870, p. 64, PI. 4, Fig. 10. (Body colorless; body length up to 0.6 rom.)

Omalostomum schultzei (Claparede)-Male apparatus. After Claparede, 1863,
p. 15, Pl. 4, Fig. 2. (Body colorless; body length 0.37 mm.)

Pnromalostomum dubium (Beaucha'mp)-Gross anatomy. After Ax, 1951, p. 37
et seq., Fig. 15. (Body gray; body length up to 2 mm.)
P. d1tbi1tm (Beallchamp)-Male apparatus. X 500. After Ax, 1951, Fig. 20.

A. bea1tfortense (Fergllson)-Male apparatus. X 1500. After Ferguson, 1037,
Fig. 4. .

P. rlubilt11t (Beauchamp)-Lateral view based on saggital sections. X 450.
After Ax, H151, Fig. 24.

Architnacrostomum beauJortense (Ferguson)-Gross anatomy. X 100. Afte'r
Ferguson. Hl37, Fig. 1.

III!rn.macros/omu1n mbrociltctum (Ax)-Gross anatomy. After Ax, 1951, Fig. la.
(Body l{olden with anterior purple-red band; body length up to 2 mm.)

I. rubroci1ttu1I1 (Ax)-Detail of copulatory organ. After Ax, 1951, Fig. lb.
I. rubrocin.ctum (Ax)-Detail of female appnratlls. X 240. After Ax, 1951,
Fig. Id.
Macros/omum ruebushi Ferguson-Gross anatomy. X 00. After Ferguson,
1930, Pt. VI, Fig. 8. (Body colorless; body length up to 1.7 rom.)

M. ruebushi Ferguson-Detail of copulatory organ. X 675. After Ferguson,
1\)311, Pt. VI, Fig. 8.
Macros/orlmm appendiculalum (0. Fabr.)-Gross ana.tomy. X 100. After
Ferguson, 1030, Pt. III, Fig. 1.
M. nppend·iwlatu1l1 (0. Fabr.)-Detail of copulatory organ. X ca. 1000. After
Luther, 1£)47, p. 0, Fig. 4.
Mncroslomwm tubum (GrafO-Gross anatomy. X 50. After Ferguson, 1939,
Pt. III, p. 61, Fig, 22. (Body colorless; body length up to 3.5 rom.)
M. llLhum (Grnff)-Detail of copulatory organ. After Gieysztor, 1931, p, 210,
Fig. 3. (Stilette up to 312 Mlong in U. S.)
Mncros"oml~m distillg1lenda (Papi)-Detail of copnlatory organ. After Papi,
1951, p. 814, Fig. 38. (Stilette measures 19}.4 at proximal opening; length 70 }.4.)

M acrostonmm wrvata (Papi)-Detail of copulatory organ. After Papi, 1051,
p. 309, Fig. 26. (Stilette length 61 }.4.)
M{lCrostomml1 minula (Luthet")~Detai1 of copulatory organ. After Luther,
HJ47 , p. 28, Fig. 47. (Stilette length 82 }..t.)

Pr01nncrostomum p{tradoxicum An-der-Lan-Diagrammatic lateral view. After
An-der-Lan, 193{), p. 200, Fig. 3. (Body colorlessi body length up to l mm.)

P. parado.tiettm An-der-Lan-After An-der-Lan, 1939, p. 201, Fig. 4. Details of
copulatory organ. (Stilette length 40 p..)

7Magnification is not known for those figures where such is not given.
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22.

23.

24.

25.

26.

27.

28 .

29.

30.

31.

Axia gieysztori (Papi)-Gross anatomy. After Papi, 1951, p. 320, Fig. 45. (Body
colorless; body length up to 2 mm.)

A. gieysztori (Papi)-Diagrammatic lateral view. After Papi. 1950, p. 464,
Fig. lb.
A. gieysztori (Papi)-Details of male copulatory organ. After Papi, 1951,
p. 320, Figs. 48, 49. (Stilette length 135 }.t.)

Dolichomacrostomllm mortenseni Marcus-Gro'ss anatomy. After Marcus, 19(50,
p. 138, Fig. 49. (Body colorless; body length up to 1.2 mm.)

D. mortenseni Marcus-Diagrammatic lateral view. After Marcus, 1950, p. 138,
Fig. 50.
D. 1tttipomm Luther-Detail of male copulatory organ. X ca. 480. After
Luther, 1947, p. 33, Fig. 54. (Stilette, main tube length not given.)

Karlingia lutheri (Marcus)-Gross anatomy. After Marcus, 1948, p. 206, Fig. 8.
. (Body colorless; body length up to 0.15 mm.)

K. lutkeri (Marcus)-Diagram of sex apparatus. After Marcus, 1048, p. 206,
Fig. 11. (Stilette length up to 30 /-l.) .

Myozona eveli71ae Marcus-Gross anatomy. After Marcus. 1949, p. U8, Fig. 22.
(Body colorless; body length 1.2 mm.)

M. evelinae Marcus-Diagrammatic lateral view. After Marcus, 1940, p. 118,
Fig. 23.
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LIST OF ABBREVIATIONS

ac-accessory glands

ai-antrum femininum

ao-antnlm oviposltorium

ap--passage appara tus
(Durchsgangapparat)

b-brain
be-bursa copulatrix

bs-bursa semioalis (also bursa.
intestinalis)

c-cilia

ega-common genital a.trium

cgp-common gonoporc

cod-common oviduct
cp-llciHated pits"

dg-digestive glands

dgi-ductus-genito-intestinalis

di-ductus interversicularis

ds-ductus spermaticus

e-eyes

en-enteron

cx-excretory pore

fga-female genital atrium
fgp-female gonOpore

fs-false vesicltla seminalis

g-"gizzard"

h-haftpapi11en

k-chitinhang of bursa copulatrix

m-mouth

mgp-male gonopore
mp-muscula.r penis

n-Nebenrohr, 01' secondary tube

o-ovocytes

od-oviduct

op-distal opening to stilette

ov-ovary

pol-egg laying pore

ph-pharynx

pn-protonephridia

r-rhabdites

rh-rhnmmiten

sh-sensory hairs

sp-sensory spines

st-penis stilette

t-testes

va-vagina

vd-vas deferens

vg-vesicula grunulorum

vs-vesicula seminalis

., .
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A CHROMOSOME STUDY OF
LUMBRICUS TERRESTRIS (1,.)

M. P. WALSH

Departme1tt of Biology, Boston College, Cltestmtt JIiil, Massachusetts
. .

Previous estimates. of chromosome numbers in the oligochaetes have
been very few. Foot and StrobeH (1905) found 11 chromosomes as the
haploid number in A llolbophorafoetida. Monne (1925 and 1927) found the
same number in the first meiotic metaphase and 22 as the diploid number in
spermatogonial and somatic cells of the same animal. Harvey (191(j)
lists a fe\V other species with haploid numbers of Hi and 32 and diploid
numbers of 32 and 64. Meek (1913) and Heuman (1931) independently
reported the number 16 for the haploid and 32 for the diploid cells of Dllm­
bricus terrestris. Bugnion and Popoff (1005) observed 1() chromosomes in
the spennatocytes of Lumbricus a.gricola. CaUdns (ISO!)) has the same
number for an unidentified species of Dumbr·icus which is probably L. ter­
restris. In Lu.mbricus herc~tleus, Chatton and Tuzet (1943) have seen
numbers ranging from 80 to 30 for the diploid cells. The most frequent
haploid number which they saw was Hi. Muldal (1950) found haploid
numbers ranging from 11 to 18 in various species of oligochaetes.


