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LARSON, 1., and FAUTH'. , D. G. 1989. Stauromcdusae of the genus Manania (= ThaumalOscyphus) (Cnidaria, Scyphozoa) in
the northeast Pacific. Including desc riptions of the new species Manania gwiltiami and Manania handi. Can. J. Zoo!.
67: 1543- 1549.

Manania gwilliam i n.sp. and Manania hand; n.sp. , stauromedusae belonging to the family Depastridae, are described from
the west coast of North America . They are differentiated from the one species of the genus previously known from thai area,
M. distincta (Kishinouye , 1910) by shape, color, habitat, and geographic range. Specimens of M. gwilliami are generally red
and those of M. handi are green; both lack the dark brown herringbone patterning of M. distincta medusae. Manania gwilliami
is widely distributed from Mexico to Canada in exposed shallow-water coastal habitats, whereas M. handi has been found only
off the San Juan Islands and Vancouver Island in protected shallow water. The occurrence of M. distincta in the northeast
Pacific has been sporadic. The name Mmzania is a senior synonym of Thaumatos cyphus .

LARSON, 1., er FAUTIN, D. G. 1989. Stauromedusae of the genus Monania ( = Thaumatoscyphus ) (Cnldaria, Scyphozoa) in
the northeast Pacific , including descriptions of the new species stanania gwilliami and Ma nania handi. Can. J. Zoo\.
67 : 1543- 1549.

On rrouvera ici la description de M anania gwilliami n.sp . et de stananta handi n-sp., sraurorneduses de la famille des
Depastridae provcnant de la cote ouest de l'Amcrique du Nord. Les nouvelles especes se distinguem de la seule autre espece du
genre dans cette region, M. dist il/cia (Kishinouye, 1910), par leur forrne, leur taille, leur habitat et leur repartition
geographique. Les specimens de M. gwifliami sont generalement rouges, alors que ceux de M. handi sent verts; ni I'une ni
I'autre espece ne possendent les dessins en chevro ns qui caracterisent M. distinaa. Manama gwilliami est bien repandue, du
Mexique au Canada, dans des habitats cotters peu profonds et exposes, alors que M. handin'a ere trouvee qu'au large des iles
San Juan et de I'lle de Vancouver, dans des eaux peu profondes et bien protegees. Manania dissinaa ne frequente Ie nord-est
du Pacifique que sporadiquement. Le nom de Manama est un synonyme plus ancien de Thaumatoscyphus.

[Traduit par la revue]

Introduction

Staurom edu sae , an o rde r o f sessile, pol yp -like scyphozoans,
con tai ns 14 genera an d ab ou t 40 spec ies (Kra mp 196 1; Larson
1988) . Althoug h these a nima ls occ ur wo rld wide, they are most
ab undan t and diverse in sha llow , te mperate seas, whe re they
live perm anently o r temporarily atta ch ed to sea g rass, algae,
and rocky substrata . Being ofte n c ryptically pigmented and
mostly small , they are gene rally inco nspicu ou s .

Th eir life cycle is poorl y know n. Upo n fert iliza tio n of the
sm all eggs, which are shed into the wate r during summer ,
wo rm-like , craw ling pla nula e dev elo p (Otto 1976) . They
metamo rphose into small stauromed usae that mature in less
than I yea r. It is un clear how lon g these cnida rians live , or
how littoral pop ulat ions in co ld waters survi ve the winter,
since sta uro medusans are seldo m see n at that time (H iran o
19800 ; Larson 1988).

Staurom edu sae feed mainly o n small crus taceans , especially
ga mma rid ian amphipods and harpact icoid copepod s (La rso n
1978; Hirano 19800 ). In tide poo ls o f the nort heast Paci fic ,
they can reach de nsi ties o f 251m2 (R . J. La rson , unpublis hed
data) . Th e med usae described in this paper are so metimes
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common, and so may play an important role in sublittoral eco ­
sys tems, a subject that de serv es study .

Before the 1950 s ,little was know n abo ut the stauro medusa n
faun a of the northeast Pacifi c . As a g raduate student at the
Univers ity of Ca liforn ia , Berke ley , G . F. Gwill iam stud ied the
ta xon omy , biogeography, mo rphology, an d neurob io logy of
seven species found fro m British Columb ia to California .
Although he record ed several new species and proposed valu­
able nome nclatural changes, unfortunately the concl usions he
reached in hi s dissert ation (1956) were never publ ished . An
attempt durin g the 1970s by P. Co rbin, o f England, to docu­
ment the same fauna likew ise was not publis hed .

Subsequ ent to rece nt collec tio n of specime ns by both of us ,
Gwilliam gave some of his ori ginal material and an unpub­
lished manusc ript by himself a nd C. Hand to D .G . F . From
these speci mens and da ta we desc ribe two ne w species be long­
ing to the genus Ma nania Clark , 1863.

Materials a nd methods

Specimens were collected by hand at low tide or by scuba diving.
Before fixation, some were relaxed in isotonic MgClz for 24 h, then
quickly fixed in hot (50c C) Bouin's fluid , whereas others were
relaxed more quickly and fixed in formalin. Paraffin sections 8 or
10 ~m thick were stained, generally with hematoxylin and eosin.
Measurements of cnidae, which were examined in smash preparations
of fixed tissue, were made on undischarged capsules.
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Ta xonomy

Manama gwilliami sp.nov .
(Figs. 1,2, 3A)

Description
Goblet-shaped (Fig. lA), to 4 em totallength. Calyx as long

as wide , clearly dema rcated from stalk, with scattered nema to­
cyst warts. Stalk narrow; circular to quadrangular in cross­
section (Fig. 18); highly contractile, from 1/2 to 3- 4 times
calyx length; four-cha mbered throughout (Fig. 1B).

Anns short. tending to occur as four interradial pairs. Secon­
dary tentacles 15- 30 per ann, short, capitate, outermost ones
with enlarged adaxial glandular pads (Fig . IC) . Primary ten­
tacles (anchors) eight, similar to abaxial secondary tentacles
but smaller; each with a small , dark pigment spot near margi n.

Mouth quadrate with frilled lips.
Coronal muscle well deve loped, entire, at subumbrellar

margin. Radial subumbre llar muscles eight, in adradii, extend­
ing to arm lips .

Subumbrellar nematocyst vesicles along margin , most
numerous in perradii where they cover most of gonad surface .
Gonads eight , in four perradial pairs. Each pair with obliq uely
oriented folds.

Color of subumbrella , calyx , and stalk variable, ranging
from tan to magenta . Those from type locality mostly dark red
(Fig. 3A). Subumbre llar nematocyst clusters vivid white.
Gonads crea m to tan with narrow , dark brown pigment band
extending radially ove r subumbrellar surface .

Cnidom
" Atrichous" isorhizas (lacki ng visible spines) 12 - 20 x

2- 4 urn; microbasic euryreles A 10-13 x 8-9 «m ; micro­
basic euryteles B 3 - 12 x 4 -5 p'm (Figs. 2A -2C).

ET YMOLOGY : The specific epithet gwilUami honors G. F.
Gwilliam , who first recognized this species in his unpublished
Ph.D . dissertation (1956) , where he referred to it as
M . " enereuthes" because of its red coloration.

T YPE LOCAUTY: Barkley Sound, Vancouver Island , British
Columbia, Canada .

Material examin ed
HOLOT YPE: California Academy Sciences, Department of

Invertebrate Zoo logy (CASIZ) 063346 , Barkely Sound, Van­
couver Island , 2 - 15 m depth , June 1985 , S. Smith coli .

PARATYPES: California Academy of Sciences (CASIZ) : 24
specime ns, No. 063347, Barkley Sound, Vancouver Island,
2- 15 m, June 1985 , S. Smith coli. ; I specimen , No . 065187 ,
Barkley Sound, Vancouver Island , 6 June 1985, R. Van Syoc
coli. ; I specimen, No. 0651 86 , Bodega Head , California ,
10 m, 23 May 1964, R. Sikora coli. ; 10 specimens, No .
065 184 , Bodega Head , California , 10 m, 23 May 1964,
R. Sikora coll.: I speci men, No. 065185 , Punta Banda , Baja
California, 12 m, no date, Scripps Institution of Oceanography
coll. ; 1 specime n, No. 060 169, San Miguel Island, California,
15 m, 30 August 1985, Channel Islands Research Program
coli . Moss Landing Marine Laboratory Museum : I specime n,
Ace . No. COO83, Barkley Sound , Vanco uver Island , 2 -3 m, 9
June 1976, E. Anderson coli. Royal British Columbia Provin­
cial Museum (RBCPM) (all specime ns from the west coast of
Vancouver Island): 1 specimen, No . 981-216 , Cape Sutil ,
20 -25 m, 24 August 1981 , P. Lambert coli. ; I specimen, No .
985-409-11 , Brooks Peninsula , 12 m, 5 June 1985 , P. Lambert
and G. Green coil. ; 2 speci mens, No . 980-331, Cape Parkins,

FIG. l. Manania gwilliami. AN, anchor; BP, basal pad; CA, calyx;
GO, gonad; LM, longitudinal muscle; PC, peduncular canal; PO,
pedal disc; PE, peduncle; ST, secondary tentacle. (A) Side view of
holorype. Scale bar = 0.5 mm. (B) Cross section of stalk. Scale
bar = 1.0 mm. (C) Side view of calyx margin. Scale bar = 1.0 mm.

Quatsino Sound , 10 m, 29 June 1980 , P. Lambert and
G. Green coli. ; 2 specimens , No. 980-350 , Mate Island,
Barkley Sound, 12 m, I I July 1980, G. Green colI. ; 5 speci­
mens, No. 976-1047-1 , Wizard Inlet , Barkley Sound, 15 m ,
14 July 1976 , P. Lambert coli. ; II specimens, No. 976­
1045-1, Barnfield, Barkley Sound , 12 m, 13 July 1976,
P. Lambert coil. ; 3 specimens , No. 973-189-2 , Austin Island ,
Broken Group , Barkley Sound, 0-10 m, 31 July 1973 ,
A. Peden and B. Cooke coll .: 4 specimens, No. 973- 163-2,
Howell Island, Broken Group , Barkley Sound , 12 m, 5 July
1973 , A. Peden, B. Coo ke , and P. Lambert coil. ; 4 speci­
mens, No. 973-158-4 , Howell Island, Broken Group, Barkely
Sound , 18 m, 30 June 1973, A. Peden and P. Lambert coil.

OTHER MATERIAL EXAMINED: In situ color photographs:
Effingham Island, Barkley Sound , 6 m, August 1982, J . Cos­
grove; Port Renfrew, Vancouver Island , June 1978, B. Coo ke;
Jansen Reef, British Columbia, March 1978, N. McDa niel ;
Beg Island , British Columbia, July 1978, N. McDaniel. Exsitu
color photographs: Stillwater Cove , Pebbel Beach, Cali fornia ,
July 1977, J . Cooper.

Distribution and natural histo ry
Manania g williami seems to be the most widespread species

of Mana nia on the North American Pacific coast , and to be
particularly abundant in British Columbia. As well as the
numerous speci mens from the west coas t of Vancouver Island,
the RBCPM collection contains two juvenile specimens (976-
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FIG. 2. Cnidaeof Manania gwilliami (A -C) and M. handi (D -F)
(from Gwilliam 1956). (A and D) Atrich; (8 and E) A eurytele;
(C and F) 8 eurytele. Scale bar = 10 ern.

Description
Trumpet-shaped (Fig. 4), to 4 em total length. Calyx longer

than wide , indistinctly demarcated from stalk, with scattered
nematocyst warts. Stalk short, from one- half to equal to the
entire calyx in length ; narrow, cont ractile , ci rcular to quadran ­
gular in cross-section; four-chambered throughout.

Arms short , appea ring as four interrad ial pairs. Secondary
tentacles 15 - 25 per ann, capitate, outermost ones with
enlarged basal glandular adhes ive pads . Primary tentacles
eight, similar to abaxial seco ndary tentacles but smaller ; small ,
dark spot on adaxia l side of each primary tentacle near margi n.

Mouth quadrate with frilled lips .
Muscles as in M. gwilliami.

Subumbrellar nematocyst vesicles along margin , most
numerous in perradii where they extend toward gonads.
Gonads similar to those of M. gwilliam i.

Color of subumbreUa, calyx , and stalk translucent yellowis h
green (Figs. 3C, 3D) . Four linear , interrad ial "windows" of
lighter green outlined by a thin brown margin occur along
almost entire length of calyx. Gonads cream colored . Sub­
umbrellar nematocyst vesicles vivid white.

Cnidom
" Atrichous" isorhizas (lacking visible spines) 17-2 1 x

2 -3 sm: microbasic euryteles A 14 - 17 x 3 - 10 urn; micro­
basic euryteles B 15 - 18 x 4 -8 urn (Figs. 2D -2F).

ETYMOLOGY: The specific epithet handi honors Cadet Hand,
noted coelenterate biologis t, majo r professor of G. F. Gwil­
liam, and coauthor with Gwilliam of an account of this species
that was not published . Gwilliam (1956) referred to this spe­
cies as M . " prasinus" because of its green coloration.

TYPE LOCALITY : False Bay , San Juan Island , Washington ,
U.S.A .

Discussion

Taxonomic and nonemclatural issues at the generic level
The genus Manania was established by H. James-Clark

(1863) (whose name has subsequently been commo nly ren­
dered as H. J. Clark, but who referred to himsel f as H . James­
Clark (1863» to contain Lucemaria auri cula Fabricius, 1780,
also known as Halimocyathis lagena (0. F. Muller, 1776).
Mulle r' s name is unavailable because it was part of a non­
Linnaean polynomial (" Holoth uria lagenam referens . . . " ) .
Therefore the valid name for this taxon is Manania auricula
(Fabrici us , 1780). Clark (1863) recognized this species as suf­
ficiently distinct from Halimocyath us platypus Cla rk, 1863,
type species of that genus , to merit a separate genus.

Identity of the type specimen of L. auricula appears to be in
doubt. P . Corb in (pe rsonal communication , 1975) determined
that the material from Greenland , now housed in Denmark,
that served as the basis for that name contai ns specime ns of
two species, Manania auricula and Manania (= ? Steno ­
scyphus) hexaradiata (Broch , 1907). Therefore, a lectotype
must be selected from those specimens. That might be facili­
tated if Corbin 's suggestion (person al communication, 1975)

Material examined
HOLOTYPE: CASIZ No. 065183 , False Bay , San Juan Island ,

Washington , intertidal , 21 May 1955, G. F. Gwilliam call .
PARATYPE: U.S . National Museum of Natural History: 1

specimen No. 54517 , Diana Island , Trevor Channel , Barn­
field, Vancouver Island, 3 m dept h on Zostera , mid-May
1976 , Coelenterate Biology class coil.

OTHE R MATERIAL : Ex situ color photog raphs Barkley Sound,
Vancouver Island, May 1976 , R.J .L; Barkley Sound, Van­
couver Island, October 1983, K. Larson; black and white
photograph of a specimen identified as 7haumatos cyphus hex ­
adradiatus in Kozloff (1983 , Fig . 344).

Distribution and natural history
Individuals of this species have been found off Vancouver

Island (Barkley Sound and Victoria , B.C.), and off San Juan
Island, WA. They attach to sea grass (Zostera) and algae in
semiprotected subtidal habitats , often sympatrica lly with
stauromedusae of the genus Haliclystus . Their coloration make
them cryptic on sea grass .

®
c

®
8

1031·3) probably belonging to this species from Rivers Inlet ,
Queen Charlotte Sound, B.C . (collected 23 March 1976, at
10 m, by B. Cooke and P. Lambert) . Based on the materia l
examined and records in G. F. Gwilliam and C. Hand (unpub­
lished data) , M. gwi/liami is also known from northern Cali­
fornia to Baja California . It probab ly occurs along the coast of
Oregon and Washington but has been ove rlooked there .

These stauromedusae attach to rocks and alge in surf-swept
areas generally at 2 - 15 m depth, and rarely in very low tide
pools. Their red coloration makes these animals cryptic in
areas with abundant coralline algae . In strong directional cur­
rents , a medusa may incline , resting on stalk and calyx. In
osc illating curre nt the long stalk can twist and untwist
(N. McDaniel, personal communication , 1988) . This flexibil­
ity may allow the animal s access to waters above the boundary
layer that would be prohibited by a shorter , rigid stalk . The
anchors (and probably the abaxial seco ndary tentacles) serve to
reattach a medusa if its pedal disc becomes detac hed from the
subst ratum, as might be expec ted to happen relativel y fre­
quently in the turbulent habitats from which M. gwilliami is
known. The anchors are also involved in capture of prey ,
which probably cons ists largely of crustaceans, as evidenced
by copepods and amp hipods in the gastric cavity of some
specim ens S. Smith , personal communication, 1985).

Manania handi sp.nov .
(Figs. 2, 3C, 3D. 4)
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FIG. 3. Manania spp. (A) Manania gwilliami. In situ. Port Renfrew, Vancouver Island, June 1978. Taken by B. Cooke, RBCPM Pholo File
5295. (B) Manania distincta. In situ. Cape Perpetua, Oregon, July 1974 . Taken by R. 1. Larson. (C) Manania handi. Ex situ. Barkley Sound,
Vancouver Island, October 1983 . Taken by K. Larson. (D) Manania handi. Ex situ. Barkley Sound, Vancouver Island, May 1976. Taken by
R. J . Larson.



LARSON AND FAUTIN 1547

FIG. 4 . Manania handi (from Gwilliam 1956). Scale bar =: 0.5 mm.

were borne out that a more complete descri ption of L. auricu la
may exist among unpublished manuscripts by Fabricius in the
Danish Royal Library .

In his description of the new genus and species Thaumato­
scyphus distinctus, Kislunouye (1910) did not distinguish the
taxa from any already named. Carlgren's (1935) table of taxo­
nomically significant characters (e.g . , nature and position of
coronal muscle, number of peduncular chambers) for all 13
stauromedusan genera he recognized did not include Manania .
Each listed taxon was characterized by a unique suite of char­
acters except for Halimocyathus lagena and Thaumatoscyphus
distinctus, which had identical diagnoses . Carlgren (1935)
concluded that H. lagena really belongs to Thaumatos cyphus.
Despite this, Kramp (1961) recognized Thaumatoscyphus with
the single species T distinctus, and Halimocyathus with
ll. lagena and H. platyp us. He, too, did not mention Manania .

Carlgre n' s (1935) table also included Brochiella hexaradi ­
ala , which had been made type species of the new genus
Brochiella by Krumbach (1925). Uchida (1929) had placed it
with a query in Thaumasoscyphus , and Carlgren (1933) also
questioned whether morphology of the peduncular canal was
sufficiently distinctive and invariant to support recognizing the
genus Brochiella , but Carlgren (1933, 1935), as well as Kramp
(1961) continued to recognize the two genera as distinct, while
Naumov (1961) synonymized them.

We agree with Gwilliam (1956) and Corbin (personal com­
munication, 1975) that recognition of Manania as the senior
synonym of Thaumatoscyphus and Brochiella is justified .
Manania , a member of the family Depastridae , is diagnosed as
follows: with an entire mesogleal conronal muscle passing on
exumbrellar sides of primary and secondary tentacles. Ten­
tacles (both primary and secondary) capita te; primary and
outermost secondary tentacles with abaxial glandular pads.
Peduncle well developed with four interradial muscles in
septa; chambers one or four throughout or in part.

Diagnosis of the family Depastridae Haeckel, 1879 ( =
Depastridae plus Halicyathidae Haeckel , 1879) is as follows :
without well-defined marginal lobes; anchors (primary ten­
tacles) small, simple; abaxial secondary tentacles with glandu­
lar pads; peduncle with four longitudinal muscles , and one or
four chambers, or four in part . It belongs in suborder Cleis to­
carpida Clark , 1863, which is defined as follows: staurome­
dusae with perradial stomach pouches divided into inner and
outer mcsogonial pockets by a partition (claustrum).

Subfamily Thaumatoscyphinae , erected by Carlgren (1935)
for the genera Thaumatos cyphus and Halimocyathus , currently
contains only the genus Manania . Its diagnosis is therefore
identical with that for the genus. If recognizing it as a sub­
family is desirable to parallel other subfamilies in the Depas­
tridae, it must continue to be termed Thaumatoscy phinae,
according to International Code of Zoologica l Nomencla ture
Article 40(a) , since our fonnal generic synonymizatio n is sub­
sequent to 1960, and no other family-group name is involved.

Taxonomy at the species level
Five species of Manania had been described before this

paper , three in Thaumatoscyphus: T. distinctus Kishinouye,
1910, T. uchida Naumov , 1961, and T atlanticu s Berri ll,
1962. The others are M. hexaradiata and M. auricula. As with
nearly all stauromedusae, characters used in their taxonomy
are strictly morphological. The most useful for initial separa ­
tion is number of chambers in the stalk (Table 1). Hirano 's
(1986b) synonymization of M. uchida with M. distincta seems
unsupporta ble on this basis, but, as she remarked, further
study is necessary to determine if this character is affected by
age or enviro nment. In any event, M. distincta is uniquely pat­
terned (see below).

Manania hexaradiara has only one chamber. The three
nominal species with four proximal chambers that coalesce
distally into a single canal, i.e. , M. atlantica , M. auri cula , and
M. uchida . seem to lack characters that clearly separate them,
and have overlapping geographical ranges . Their taxonomic
status should be critically examined, with particular attentio n
to features such as those that distinguish among the three spe­
cies discussed below . all of which also have similar peduncula r
canal morphology and overlapping ranges.

The only species of Manania with four chambers through­
out, other than the two described here , is M. distincta
(Kishinouye , 1910) (Fig. 3B), which was described from the
Kurile Islands, and has subsequently been recorded from else­
where in northern Japan (e.g . , Uchida and Hanaoka 1933;
Uchida 1954). Specimens of it were apparently first collected
in the eastern Pacific by R.J .L. (unpublished data), who found
two medusae attached to algae in the intert idal at Cape Per­
petua , Oregon , in July 1974. (The specime ns were subse­
quently lost.) Two additional specimens from Gillen Harbour,
Bstevan Group, B.C. , collected by A. Parkinson at 6-18 m,
16 August 1974, bear catalog No. RBCPM 974-564-3, and
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TABLE I. Geographic distribution and number of peduncular canals in species of Manania

Manania hexaradiata
Manania atla ntica
Manania auricula
Manania uchida
Manania distincta
Manania gwilliami n.sp.
Manania handi n.sp.

Geographic range

Arctic, N Atlantic
N Atlantic
N Atlantic
Arctic, NW Pacific
N Atlantic
NE Pacific
NE Pacific

Peduncular canals

1 throughout
4/1t
4/1t
4/ l t
4 throughout
4 throughout
4 throughout

References-

2,5
6,7
1
5
3,4,5,8
4,8
4,8

* l , Clark 1863; 2. Broch 1907; 3, Ki, hinouye 19 10; 4. Uchida 1929; Uchida and Hanaoka . 1933; 4. Gwilliam
1956; 5, Naumov 1961; 6, aerrmrssz: 7. Bcrri111963; 8, this "'JXlrt .

t FOUTproximally and one distally.

o ne specimen from Torch Bay , Alaska (co llec ted by A . R .
Palmer, 6 m, 10 June 1978) is in the syno ptic co llec tion at the
University of W ash ingto n Friday Harbo r Laboratori es , catalog
No. 239 1. M an an ia distin cta is rarel y see n on the west coast o f
Nort h America , and probably oc curs spo rad ically.

Th ese th ree No rth Pacific species are disti ngui shed by dif­
fere nces in colorat ion and, to a lesser ex tent, by calyx sha pe,
peduncle length , hab itat, and geographic distribution . Speci­
men s of M. distincta are lig ht ta n to cream in color, with a dark
brown herringbon e pattern extending from the lumen between
the memb ers o f eac h perradial gonad pair dow n the stalk to the
pedal disc . Medusae of M. gwilliami are usually red wi th con­
tra sting white subum bre llar nem arocyst vesicles, and those of
M . handi are green with linea r interradial "windo ws ." It has
been our expe rie nce , and that o f Gwill iam and Hand also , tha t
these co lor pa ttern s are co nsiste ntly pre sen t and dist inguish­
able . Stal ks of both M. distincta and M. gwilliam i are rath er
elongate in life , and clea rly de marcated from the ca lyx , giving
the an imals a go blet shape . The trum pet -shaped medu sae of
M. handi have sho rte r, indisti nctly demarc ated stalks. Ind i­
viduals of the last species are fou nd in protected area s, mostly
o n Zostera, and have been ident ified only from San Juan and
Vanco uve r islands . By co ntras t, those of the other two species
inhabit the op en co ast whe re the re is co nside rable wave act ion,
and are mo re wid esp read: the range of M . disnncta is northern
Japan to Oregon, and that o f M. gwilliami is British Co lumbia
to Baja Californ ia .

Prese rved material may be diffi cult to ide ntify bec ause of
tissue shri nkage and loss of pigment at ion . However , the da rk
herringbone patt ern of M . d istin cta rema ins fo r some years
afte r fixation. Nemarocyst size ranges fo r the se three spec ies o f
M anania mo stly ove rlap and are therefo re of lim ited taxo­
nomic va lue (Gw ill iam 1956) .
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