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PREFACE

The polychaete subfamily Maldaninae is long overdue for a 

complete revision. The literature contains many extensive and confused 

references to Matdane and Asychis^ the two genera traditionally held to 

comprise the subfamily, and numerous species have been described from 

throughout the world, a substantial number of which do not appear to be 

valid.

This study began in 1973 with a review of those species from 

the Pacific Basin assigned to the genus Asychis [sensu tato] and 

resulted in a master is thesis (Light, 1974b). Since then, the effort 

was expanded to include a revision of the subfamily as a whole, along 

with a full review of all the species from throughout the world 

referred to Asychis. As a result, many of my earlier ideas (Light, 

1974b) have been revised. A major systematic reorganization of the 

subfamily is presented herein, including the proposal of new taxa and 

the resurrection of several older genera sunk by subsequent authors. 

Specimens, including primary types in most cases, have been obtained 

from Alaska, British Columbia, California, Mexico, Panama (Pacific),

Sea of Okhotsk, Kuril Islands, Japan, Philippine Islands, Borneo, 

Adriatic Sea, both sides of the North Atlantic, the eastern coast of 

North America from Maine to Florida, Puerto Rico, Honduras, Surinam, 

Brazil, West Africa, Chile, New Zealand, Australia, Indonesia, Gulf of 

Thailand and Antarctica. The research was conducted at the California 

Academy of Sciences and the University of Arizona.
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ABSTRACT

The subfamily Maldaninae Arwidsson is revised and the, species 

previously assigned to the genus Asyokis [sensu lato] are reviewed0 

Aschis is restricted to forms lacking a collar on setiger 1 and bearing 

U-shaped nuchal organs, only 1 preanal asetiger and a well developed 

pygidium with cirri„ Sabaoo Kinberg is resurrected and includes 

Maldanopsis Verrill and Branohioasychis Monro« Chirimias new name, is 

a replacement name for Chrysothemis Kinberg, which must .be rejected 

for reasons of homonymy, and Kinberg?s concept of that genus is resur

rected e MetasyahiSj, new genus, is proposed to include several wide

spread forms which are intermediate between Chirimia and Sabaoo<>

Asychis Gray [Porifera] is a junior homonym of Asychis Kinberg.

Chirimia includes: C. amoena (Kinberg), C0 biceps (Sars),

C. similis (Moore), C. punctata (Zachs) and Co fauehaldis new species. 

Maldane brasiliensis Kinberg is synonymized with Co amoena^ and Matdane 

tacera Moore and Asychis Zobata Fauchald are synonymized as Chivimia 

biceps laeera.

Asychis [sensu stricto] includes: A. attanticus Kinberg, A.

amphiglyptus (Ehlers), A. trifilosus Augener, A. auritus Uschakov,

A. vamosus Levenstein and A. chilensis (Hartmann-Schroder).

Metasychis includes: Mo. disparidentatus (Moore), Af. gotoi

(Izuka) and M. firribriatus (Treadwell) , MaZdane coronata Moore, MaZdane



xiii

aollarioeps Augener and Asyohis shaccotanus Uchida are all considered 

synonyms of Metasyahis gotoi.

Sabaoo includes: So maculatus Kinberg, S0 elongatus (Verrill) 9

5, earol'lnae (Day, S0 atlantideus (Kirkegaard), So dovsofilis 

(Kirkegaard) , S. dakarens'Ls (Rullier) , So javan'ious (Augener), So 

gangetiaus (Fauvel), 5, steineri^ new species and Asyohis sp. of 

Augener (1918) „

Important generic-level characters include the configuration 

of the prostomial palpode and nuchal organs, the type of notosetae, the 

presence or absence of the anal valve or of a collar on setiger 1, the 

number of preanal asetigers and the development of the pygidium. There 

are three types of notosetae: (1) anterior, simple capillaries, (2) ,

spirally fringed notosetae, and (3) simple companion setae with long 

whiplike tips accompanying the spirally fringed forms0 The spirally 

fringed notosetae are classified into 3 types: (1) Type A, the most

primitive form, with spinose spiral bands closely imbricated over the 

main shaft, (2) Type B, found only in the genera Sabaoo and Metasyohis3 

with delicate spiral bands expanded away from the main shaft, and (3) 

Type C, found only in Chivimia punotata3 with very delicate, cilialike 

fimbriae arising from greatly elongated nodes on the main shaft* The 

companion setae are either short, the whiplike tips not reaching the 

bases of the distal fimbriae, or long, reaching almost to or well beyond 

the tips of the spirally fringed notosetae* The short condition is 

primitive and always found with notosetae of Types A and Cj long com

panion setae are always associated with Type B notosetae*
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A number of evolutionary and zoogeographic inferences are 

presented• The subfamily Lumbriclymeninae is considered to be the 

basal group from which the other four subfamilies radiated« One of 

these, the Rhodininae is believed to have given rise to the family 

Terebellidae via the genus Vista Malmgren. Of the Maldaninae, the 

genus Maidane appears to be the most primitive, and probably gave rise 

to Chivimia and Asyehis [sensu stricto] * Metasyehis is inferred to 

have arisen from basal Chivimia stock; Sabaco is believed to have 

radiated from Metasyehis in the.western Atlantic, The most widely 

distributed species of Maldaninae have a littoral-bathyal bathymetric 

range, in contrast to the pattern seen in most benthic invertebrate 

groups, in which abyssal forms are more cosmopolitan and littoral- 

bathyal species are more restricted. The subfamily consists largely 

of shelf-slope forms with isolated species in abyssal depths. Present 

distributional patterns indicate that all genera differentiated prior 

to early Miocene time.



HISTORICAL AND NOMENCLATURAL REVIEW

In a single work Kinberg (1867: 340-341) erected the monotypic 

genera Chvysothemis (type, C. amoena> p. 340), Asyohis (type, A» 

atlanticus* p. 341) and Sabaco (type, S. maeulatus> p . 341). In his 

monographic study of the family Maldanidae, Arwidsson (1907: 261-263) 

considered all three taxa to be congeneric, and since Chvysothemis had 

already been used by Berendt in 1845 for the Diptera, he designated 

Asyohis as the valid name. He distinguished Asyohis from the closely 

allied genus Maldane Grube, 1860 (type, Af.- gtebifex) and placed several 

species previously described as members of Matdane into Asyohis* One 

of these, Maldane etongata Verrill, 1873, was subsequently placed into 

a monotypic genus, Mdldanopsis by Verrill, 1900, which thus also became 

a synonym of Asyohis* This arrangement has been followed by most sub

sequent investigators (McIntosh, 1915: 348; Fauvel, 1927: 200; Hartman, 

1948b: 120; 1959: 450). Arwidsson (1907: 249) erected the subfamily 

Maldahinae for two genera, Maldane and Asyohis, characterized by having

(1) a well developed cephalic plate, (2) 19 setigers of which all but 

the first are uncinigerous, (3) an anus situated dorsal to the pygidial 

plate, and (4) uncini which bear transverse arcs of apical teeth above 

the main fang.

The name Asyohis wa^ simultaneously proposed by Kinberg for the 

Polychaeta and by Gray for the Forifera. Scudder (1882, Index: 32), 

Heider (1926: 316) and Neave (1939: 338) all give 1866 as the date of 

publication for Kinbergfs genera Asyohis^ Chvysothemis and Sdbaoo3 and



1867 for Asychis Gray. However, the Catalogue of Soientif'tc Papers 

(vol. VII, 1877, p. 823 and vol. VIII, 1879, p. 74) list 1867 as the 

year of publication for both papers. The date 1866 is also given with

each of the papers presented in volume 23 of Dfverstgt af Kunglinga

Ventenskaps-Akademiens Fbrhandlingar3 but 1867 is given on the front 

page of the volume along with the name of the publisher. It appears 

that the papers were actually presented in April, 1866, but not bound 

into volume 23 until 1867. Gray1s paper was published in October,

1867 in the Proceedings of the Zoological Society of London. Miss B .

Steen, Librarian at the Library of the Royal Swedish Academy of 

Sciences (Kunglinga Vetenskapsakademiens Bibliotek), has kindly for

warded a xerox copy of the handwritten diary kept by the librarian of 

that institution in 1867. It shows that pages 337-358 of Kinberg's 

work were received from the printers on May 28, 1867 and distributed 

to the exchange institutions on the following day. This interpretation 

of the diary was confirmed by Dr. Wilhelm Odelberg, Head of the 

Library at the Royal Swedish Academy, and by Mr. Wijkstrom, Librarian 

of the Circulation Department. Kinberg’s name thus predates that of 

Gray by at least 4 months and must be considered the senior homonym.

In two subsequent papers, Arwidsson (1908: 275-277; 1912: 433- 

434) noted the difficulty in differentiating Asychis from Maldane. He 

observed that it was not clear whether these forms should be given 

generic or subgeneric status; this conclusion was echoed by Fauvel 

(1932: 203). Arwidsson (1912: 434) pointed out that the paramount 

consideration was that two distinct groups were represented, and that 

arguments concerning the exact rank to be accorded them was of minor



importance. Fauchald (1972: 254) noted that no consistent set of char

acters could be ascertained which would distinguish Asychis from 

Maldane3 although he accepted both as valid genera.

Asychis was defined by Arwidsson (1907: 261) as exhibiting a 

short, oval cephalic plate with a relatively short prostomial palpode; 

a short inconspicuous carina [fig. la]; long, strongly curved nuchal 

organs; and more or less well developed pygidial lobes separated by 

deep lateral incisions [fig. lb]. In contrast, Haldane was distin

guished by Arwidsson (1907: 250) as having a longer, narrower cephalic 

plate with a long prostomial palpode; a long, conspicuous, and well 

defined carina [fig. 2a-b] stretching posteriorly to the posterior 

cephalic lobe; short, straight, or slightly curved nuchal organs; 

and poorly developed pygidial lobes separated by shallow lateral inci

sions [figs 2c and 5e, p. 24]« Several authors (Fauvel, 1927: 197, 200; 

1932: 202, 204; 1953: 382, 385; Mesnil and Fauvel, 1939: 12, 16; 

Uschakov, 1955: 343; Day, 1967: 645-646) have remarked that Haldane 

exhibits two well developed achaetous preanal segments, which are 

rudimentary in Asychis.

The above features are highly variable, especially in what I 

believe to be the polyphyletic groups of species referred to Asychis> 

and intergrades between different combinations of characters are 

common. The one feature which appears to be consistently different 

between the two groups is the degree of development of the prostomial 

carina, which in Haldane is high, usually sharply defined, long, and 

extends the length of the cephalic plate [fig. 2a-b]. In the Asychis- 

like species, the carina never attains the development seen in Haldane
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and it does not reach the posterior margin of the cephalic plate, 

although some species of the resurrected genus Sabaco [see below] may 

approach the condition seen In Maldane* In addition, the nuchal organs 

of Ma'ldane are straight [fig. 2a], slightly curved [fig. 2b] or J- 

shaped [see fig. 4b, p. 20], and never V- or U-shaped or crescentic as 

in many of the Asz/chis-like forms [cf. fig. la and 6b, p. 32],

Matdane appears to be the more conservative and generalized 

form. . It exhibits the following combination of characters: (1) a

high, prominent carina extending the length of the cephalic plate;

(2) straight or slightly bent to J-shaped nuchal organs, running par

allel to the axis of the carina; (3) the collar on setiger 1 generally 

lacking, but, if present, then the sheaths of both anterior capillaries 

and basal portions of spirally fringed notosetae [see below] not 

wrinkled; (4) a full complement of 19 setigers; (5) two well-developed 

achaetous preanal somites; (6) a highly reduced pygidial plate lacking 

a deeply invaginated posterior funnel; (7) an anal plug formed by 

tissue from the dorsal pygidial lobe [see below].

It is easier to define the Asz/ofrfs-like forms in terms of 

what Maldane is not. There is a tendency towards development of a 

collar on setiger 1, loss of the achaetous preanal somites and, in one 

case, of the posteriormost setiger, as well. The pygidium in most 

forms is elaborated into well developed lobes, often with prominent 

lobes and/or cirri; in those cases where the pygidium is highly 

reduced, a collar is invariably present on setiger 19 and the sheaths 

of both the anterior capillaries and bases of the spirally fringed 

notosetae [see fig. 9b, p. 36] are heavily wrinkled. These last



mentioned setae are also frequently differentiated into Types B or C 

in certain groups [see below under Morphology].

My studies have convinced me that the species previously 

referred to the genus Asychis fall into several well defined categor

ies, all of which are readily separable from each other and from 

Maldane. I am accordingly resurrecting all of Kinberg’s original 

genera and introducing Chivimia as a new name to replace Chrysothemis 

Kinberg, which must be rejected because of homonymy [see above]. I 

am also proposing a new genus, Metasychis, to include Maldane gotoi, 

Izuka, M. dis'paridentatus Moore and related forms.

Arwidsson (1907: 18; 1908: 275) asserted that the subfamily 

Maldaninae was universally characterized by the presence of 19 setigers, 

regardless of the presence or absence of the achaetous preanal somites. 

This appears to be the case. The tendency in these forms to lose 

posterior somites has been carried one step furhter in Sabaco oavolinae 

(Day, 1973), in which only 18 setigerous segments are present.

1The holotype of Maldanetla fimbriata Treadwell was found to 
exhibit 19 setigers, rather than 20 as reported by Treadwell (1934: 8) 
and Hartman (1956: 295).



COMPARATIVE MORPHOLOGY

The subfamily Maldaninae is characterized by a well developed 

cephalic plate with a prominent limbus or rim [figs, la, 2a-b], well 

defined nuchal organs, a dorsally situated anus overlying a reduced 

[fig. 5e, p. 24] to well developed [fig. lb] pygidial plate, 

neuropodial uncini in single rows from setiger 2 to setiger 18 or 19, 

each uncinus bearing a main fang beneath several transverse arcs of 

smaller apical denticles [fig. 3a]. This last feature is otherwise 

found only in the subfamily Rhodininae Arwidsson, 1907,containing the 

single genus Rhodine Malmgren, 1866. However, in members of the 

Rhodininae, the anus is terminal and the uncini are arranged in double 

rows. The two groups do not appear to be closely related. All other 

maldanids possess uncini with apical denticles arranged in a vertical, 

father than transverse, series.

As revised herein, the Maldaninae contains 5 genera: Maldane .

Grube, Asyohis Kinberg, Sabaco Kinberg, Chirimia, new name, and 

Metasychis* new genus. Maldane is considered to represent the most 

ancestral condition, exhibiting 19 setigers and two fully developed 

achaetous preanal somites, a highly reduced pygidial plate, a complete 

absence of a collar, and spirally fringed notosetae of Type A [see 

below]. Chirimia is close to Maldane> but differs in always possessing 

a well developed collar on setiger 1 and in exhibiting a tendency 

towards reduction of the achaetous preanal segments. The sheaths of 

the anterior capillaries and bases of the spirally fringed notosetae
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short

Figure 3. Morphological Features of Maldaninae. —  
a. uncinus; b-d. fimbriated portions of spirally fringed 
notosetae; e. Type B spirally fringed notoseta with asso
ciated long companion seta; f. Type A spirally fringed 
notoseta with associated short companion seta.



are characteristically wrinkled [fig. 9a-b, p. 36]. The other three 

genera are characterized by elaboration of the dorsal pygidial lobe 

into a prominent, flaring, trumpet-shaped or obcordate structure, with 

or without cirri, and by various specializations of the cephalic plate 

and nuchal organs. The collar on setiger 1 is retained in some forms, 

but appears to undergo a secondary reduction in others. There is a 

marked tendency for modification of the fifth setiger, which frequently 

bears a complete or dorsally or ventrally produced collar [fig. 5a, 

p. 24]. This feature arises independently in most genera and is of 

taxonomic importance only at the species level.

The species of this subfamily are highly plastic and many of 

their characteristics often show considerable variation within single 

populations, and over various parts of the geographical range of a 

given form. Features which appear constant in one species may vary 

substantially in another. Diagnostically important features include:

(1) the development and shape of the lateral cephalic lobes, their 

degree of fusion or separation from the prostomial palpode, and the 

presence or absence of lobes or digitiform processes on their margins;

(2) the configuration of the nuchal organs; (3) the presence or 

absence of a collar on setiger 1 (or on setiger 5 in some species);

(4) the number of achaetous preanal segments; (S') the presence of a 

pygidial plug formed by a small fold of tissue from the dorsal 

pygidial lobe extending into the anal opening; (6) the relative devel

opment and shape of the pygidium and the presence or absence of anal 

cirri on the dorsal lobe; and (7) the relative lengths and configura

tions of the spirally fringed and companion notosetae [see below].
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The length-width ratio of the posterior setigers is usually quite vari

able and depends upon the state of contraction of the specimen» but in 

certain species it can be of diagnostic significance.

There are three types of notosetae: (1) simple sheathed

capillaries in the anterior setigers which may terminate in simple 

points [fig. 11a, p. 44], or bear long and whiplike [fig. 21a, p. 73] 

or truncated [fig. 19b, p. 69] distal ends; (2) short to long spirally 

fringed forms with stout proximal shafts in which the sheaths become 

distally broken into fimbriae gradually forming two parallel, spirally 

wound pectinate bands [figs. 3a-c and lid, p. 44]; (3) simple companion 

setae which may be smooth [fig. 12e, p. 48], limbate [fig. 30g, p. 113], 

or with an alate lateral keel [figs. 3e and 30f, p. 113], lying in a 

row anterior to the simple capillaries and spirally fringed notosetae, 

and terminating in a short (i.e., not reaching the proximalmost 

fimbriations of the spirally fringed setae; see fig. 3f) or long (i.e., 

extending to or almost to the distal tips of the spirally fringed 

setae; see fig. 3e) whiplike tip. The anterior simple capillaries give 

rise to the spirally fringed notosetae of the posterior setigers, and 

the two types of intergrade in the middle body region.

The spirally fringed notosetae may be classified into three 

types according to the nature of the fimbriated bands: (1) Type A

[fig. 3b], in which the brimbriae are spinose and closely imbricated 

over the main shaft, and which may form short [fig. 9b, p. 36] or 

relatively long, undulating nodes [fig. 14b-c, p. 57] distally;

(2) Type B [fig. 3c], in which the fimbriae are more delicate and 

expanded away from the shaft; (3) Type C [fig. 3d], in which the
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fimbriae are very delicate and resemble ciliary bands arising from the 

nodes of the main shaft, which forms a gently undulating, alternately 

swollen and contracted core. The sheaths overlying the main shafts of 

the spirally fringed notosetae may be closely attached and barely dis

cernible, or they may be eccentrically produced to one side, causing 

the setae to appear limbate under, low magnification. Type A is by far 

the most common form encountered and it appears to represent an ances

tral condition. There appears to be a trend toward the evolution of 

the spirally fringed notosetae from Type A, associated with short com

panion setae [fig. 3f] as found in the genera Maldane3 Chirimia and 

Asychis (sensu stricto), to the more specialized Type B, associated 

with long companion setae [fig. 3e]. The latter condition is seen in 

all species of Sabaco and alternates with Type A in one species, 

at least, of the genus Metasychis* Some species of Asychis show a 

tendency for elongation of the nodes of the spirally fringed notosetae, 

so that the spiral bands to not imbricate over one another. This 

superficially resembles the condition seen in notosetae of Type C, 

except that the fimbriae are much coarser [fig. 14b-c, p. 57], and not 

fine, hairlike pectinae as in Type C. Type C is found only in a single 

species , Chirimia 'punctata (Zachs).

The uncini [fig, 3a] resemble each other in all species of 

Maldaninae. The main fang is capped by several transverse rows of 

apical teeth and overlies a rudimentary to distinct subrostral flange, 

from which project one or more thick, chitinous barbels. A manubrium 

may or may not be present; in some cases, its position may be deter

mined by only a faint swelling of the main shaft.
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Members of the Maldaninae exhibit no more than 19 setigers (18 

in one species), of which all but the first bear neuropodial uncini.

The first setiger is uniramous, bearing a prominent fascicle of limbate 

capillaries. The anterior 4-6 setigers are typically biannulate [fig. 

17a, p , 64] and completely glandularized dorsally and ventrally. 

Posteriorly, the dorsal surface tends to lose its glandular character, 

and becomes a thin, transparent and highly rugose cuticle. The seg

mental annuli also become indistinct near this point and the somites 

tend to become 2-3 times longer than broad [anterior to this, the 

segments are typically as long as broad]. Species of the genus Sdbaeo 

(see below) exhibit species-specific patterns of dorsal glandular 

scutes on setigers 4 and 5 [figs. 27-28, pp. 103-104]. Such glandular 

scutes do not appear to have any taxonomic significance in other 

genera of the subfamily Maldaninae and exhibit no consistent config

uration.

The presence or. absence of a collar on setiger 1 is consistent 

at the generic level, except for the poorly understood genus Maldane, 

and the presence and nature of lateral or ventral notches and/or 

protuberances is often of specific importance, although ventral notches 

reflect individual variability in some species. The configuration of 

the lateral cephalic lobes and the shape of the nuchal organs is like

wise generically significant. The presence or absence and state of 

development of the achaetous preanal somites is quite stable within a 

species, and, to a somewhat more limited extent, characterizes the 

genera. This is also true of the nature and degree of development of 

the pygidium, although there may be considerable variation in certain



species of the genus Chirimia in this respect. The presence of anal 

cirri on the dorsal lobe of the pygidium is characteristic of the genus 

Asychis. These may be rudimentary or highly developed, and they may be 

simple or distally branched. Such cirri are frequently broken off or 

autotomized in alcoholic specimens. Certain species of Metasychis and 

Sabaco bear posterior dorsal epaulettes [figs. 23b, p. 85 and 30b, 

p. 113] consisting of transverse folds of tissue extending between the 

notopodial postsetal lamellae at the segmental nodes. This feature 

appears to be fairly constant in those forms in which they occur. How

ever, a few specimens may lack them, perhaps as a function of age.

The length-width ratio of the posterior setigers is generally quite 

variable and depends upon the state of contraction of the specimen. 

However, Sabaco etongatus and S. atlantideus consistently exhibit 

ratios in excess of 12:1 and 24:1, respectively; this feature is 

diagnostic for these forms. The posterior setigers of most species 

of Maldaninae are only 2-3 times longer than wide.



SYSTEMATIC SECTION

Key to the Genera of Maldaninae

1. Collar lacking on setiger 1 [fig. 13b, p, 56] 3

V ; Collar present on setiger 1, either complete [figs. 5d, p. 24

and 7a, p. 34], or ventrally produced as fleshy roll [fig. 24b,

2. Nuchal organs straight, parallel to carina [fig. 2a] , or

slightly curved to J-shaped . [figs. 2b and 4b, p. 20]; carina 

prominent, extending entire length of cephalic plate from just 

behind prostomial palpode [fig. 2a]; pygidium reduced, 

lacking well developed posterior funnel-like invagination 

[fig. 5e, p. 24], dorsal lobe not flaring, without cirri or 

other processes [fig. 4d]; with prominent anal plug [fig. 2c] 

and 2 well developed achaetous preanal segments [fig. 5e,

2'. Nuchal organs J- [figs. 16a, p. 60 and 22c, p* 76], V-

[fig. 20a, p. 72], pr U-shaped [fig. 13a, p, 56]; carina 

absent [figs. 20a, p. 72 and 22a-b, p. 76], or moderately 

developed [fig. 16a, p. 60], when present, never extending 

posterior to rear margin of lateral cephalic lobes [figs. 

13a, p. 56 and 16a, p. 60]; pygidium well developed, with 

flaring dorsal lobe bearing short or long cirri and deep 

posterior funnel-like invagination [fig. 15b, p. 59];

p. 90] 3

p. 18] Maldane, p. 18

15



anal plug lacking [fig. 18a, p. 65]; with 1 achaetous preanal

segment [fig. 15b, p. 59] . . . . .  .........  . . .  Asychis, p. 49

Anal plug present [fig. 7b, p. 34]; spirally fringed noto- 

setae of Type A [figs. 3b and 9b, p. 36]; companion setae short 

[fig. 3f]; pygidium reduced [fig. 7c, p. 34] to moderately devel

oped [fig. 8c-d, p. 35], without cirri or other processes; 1-2

achaetous preanal segments .................   . . . .  4

Anal plug lacking [figs. 23b, p, 85 and 30b, p. 113]; spirally 

spirally fringed notosetae of Type A [fig. 3b] or Type B [fig.

3c]; companion setae long [fig. 3e]; pygidium well developed, 

with flaring dorsal lobe [figs. 24c, p. 90; 30e, p. 113, and 

32b, p. 120], with or without cirri; 1 achaetous preanal segment 

or none, if preanal present, then dorsal pygidial lobe with 6-10

long anal cirri [fig. 24c, p. 9 0 ] .............................   5

Nuchal organs straight [fig. 2a], or slightly curved to 

J-shaped [figs. 2b, p. 5 and 4b, p. 20], prostomial palpode 

prowlike or spade-shaped [fig. 4b, p. 20]; carina prom

inent, extending full length of cephalic plate from just 

behind prostomial palpode to posterior cephalic lobe [figs.

2a, p. 5 and 4b, p. 20]; pygidium highly reduced [fig. 5e, 

p. 24], lacking deep posterior funnel-like invagination; with 

2 well developed achaetous preanal segments; sheaths of anterior 

capillaries and spirally fringed notosetae lacking wrinkles . . .

.  ..........     MaZdane* p. 18

Nuchal organs U-shaped [fig. 8b, p. 35]; carina completely 

suppressed, prostomial palpode flat, mushroom-shaped



[figs. 6b, p. 32 and 8b, p. 35]; pygidium highly reduced 

[fig. 7c, p. 34] to moderately developed [fig. 8c-d, 

p. 35], often with moderately developed posterior invagina

tion. [fig. 8c, p. 35]; 1-3 achaetous preanal somites; sheaths 

of anterior capillaries and bases of spirally fringed noto- 

setae distinctly wrinkled [figs. 9a, p. 36 and 10a, p. 41

. . . .  .....................   ■ Chivimia^ p. 27

Nuchal organs J- [fig. 23d, p. 85] or U-shaped [fig. 25c, p.

96]; lateral cephalic lobes crenulated [fig. 23d, p. 85] or 

with dendritic processes [fig. 24b, p. 90]; spirally fringed 

notosetae of Type B [fig. 3c], or if Type A [fig. 3b], then 

pygidium bearing prominent cirri [fig. 24c, p. 90]; with 1 

highly reduced achaetous preanal segment [fig. 23b, p. 36] 

or none.[fig. 24c, p. 90]; prostomial palpode as for the 

genus [fig. 24a, p. 90] . . .  ..........   . . .Metasyehis > p. 80

Nuchal organs small, crescent-shaped [fig. 27, p. 103]; 

lateral cephalic lobes entire, low, without processes 

of any kind [figs. 29a, p. Ill and 31c, p. 117]; spirally 

fringed notosetae of Type B; pygidium lacking cirri or 

processes; achaetous preanal segments completely lacking; 

prostomial palpode indistinct, prowlike, not separable 

from lateral cephalic lobes [figs. 29a, p. Ill and 30a,

[p. 113] .  ..........     ,Sabaeo9 p. 101
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Subfamily Maldaninae Arwidsson, 1907 

Type-genus: Haldane Grube, 1860

Diagnosis. Cephalic plate well developed, with distinct rim or 

limbus; nuchal organs well defined; prostomial carina well developed or 

completely lacking. First segment achaetous, followed by 18 or 19 

setigers. Notosetae of anterior setigers short, limbate, capilliform; 

those of middle and posterior setigers each bearing 2 spirally wound, 

pectinate distal bands of hair-like fimbriae, usually accompanied by 

whiplike companion setae. Neuropodial uncini in setigers 2 through 

18 or 19, each uncinus bearing main fang surmounted by 1 or more trans

verse rows of apical denticles. Anus dorsal, overlying pygidial 

plate.

Genus Haldane Grube, 1860, emended

Type-species: Haldane glebifex Grube, 1860, by monotypy.

Gender: feminine.

Eetevomaldane Ehlers, 1908: 132. Fide Hartman, 1959: 459.

Emended Diagnosis. Lateral cephalic lobes low, entire, set 

off from prostomial palpode and posterior cephalic lobe by shallow 

notches [fig. 4a]; carina well defined, extending length of cephalic 

plate: nuchal organs lateral to carina, straight to slightly curved or 

J-shaped [fig. 4b], never V- or U-shaped. Collar usually lacking on 

setiger 1, occasionally present. Sheaths of anterior capillaries and 

spirally fringed notosetae not obviously wrinkled; spirally fringed 

notosetae of Type A; companion setae short, geniculate, narrowly
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limbate [fig. 5b, p. 24]. With 2 fully developed achaetous preanal 

segments; with flaplike anal plug of tissue from dorsal pygidial lobe 

[figs. 2c and 5e, p. 24]; pygidium reduced, posterior surface flat, 

platelike, bordered by low, indistinct rim [fig. 4d], sometimes with 

very shallow pocket ventrally [fig. 5e], but never with deep funnel

like invagination.

Remarks. Fauchald (1977: 40) listed 18 species for this cos

mopolitan genus. It is likely that a detailed study of these species 

would result in the recognition of several closely related genus-group 

taxa, as proposed herein for Asz/eMs-like species. Three species 

previously described as members of the genus Asyohis are here trans

ferred to Maldane? and are* described in detail below: M. theodovi

(Augener) , M. capensis (Day) and Af. glabra (Knox and Cameron).

6

Haldane glabra (Knox and Cameron), new combination

Fig. 4

Asyohis glabra Knox and Cameron, 1971: 34, figs. 26-29.

Material. Australia: Port Phillip Bay, Victoria: Off Kirk

Point, Area 16 (283) , 14 May 1963, coll. Port Phillip Bay Survey 

1957-63, complete holotype [NMV G1749]; Area 19 (306), 17 May 1963, 

coll. Port Phillip Bay Survey 1957-63, 1 complete paratype [NMV G1750].

Description. Length to 90 mm, width 3 mm (Knox and Cameron, 

1971: 34), holotype 80 X 1.5 mm, paratype [NMV G1750] ca. 80 (some 

stretching of specimen) X 2 mm. Lateral cephalic lobes entire.
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4 m m

Figure 4. Maldane glabra (Knox & Cameron).
—  a. anterior end, right dorsolateral view; b. 
anterior end, dorsal view; c. pygidium, dorsal view; 
d. posterior end, left lateral view.



superficially resembling configuration seen in genus Sabaco [see 

below], faintly set off from prowlike prostomial palpode by thin fur

rows connecting to nuchal organs [fig. 4a-b]; posterior cephalic lobe 

entire, forming deep pocket over posterior portion of cephalic plate, 

separated from lateral lobes by prominent lateral, notches [fig. 4a]. 

With high carina formed by prominent medial dome, however, not sharply 

demarcated from rest of cephalic plate [fig. 4a], bordered on either 

side by thin, slightly bent (very faintly J-shaped) nuchal organs run

ning essentially parallel to carina and joining juncture of palpode 

and lateral cephalic lobes by thin furrows. Collar on setiger 1 very 

faintly evident only ventrally [fig. 4a], forming very thin, closely 

appressed flap, completely absent laterally and dorsally. Setigers 

1-3 distinctly biannulate, thereafter indistinctly so; setigers 1-6 

heavily glandular!zed, no obvious pattern of dorsal scutes, thereafter 

glandular areas restricted to parapodial tori; segments from setiger 6 

with ca. 7-20 evenly spaced, vertical, parallel grooves completely 

ringing each segment [fig. 4d]. Spirally fringed notosetae of Type A, 

with wide sheath excentrically produced to one side, lacking any trace 

of wrinkling; companion setae short, limbate, basally stout, strongly 

geniculate; uncini without subrostral flange, but with well developed 

manubrium. With 2 achaetous preanal segments, these sometimes 

dorsally indistinct and evident ventrally.as 2-3 glandular, flangelike 

scutes [fig. 4dJ. Anal mound vase-shaped, with prominent anal plug 

[fig. 4c]. Pygidium reduced, dorsal and ventral lobes entire, forming 

low rim surrounding posterior face of pygidial plate and separated
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from each other by a small notch on either side [fig. 4c-d]; posterior 

face of pygidial plate flat, forming 45° angle with body axis.

Color in alcohol. Opaque whitish-straw to cream white; no 

markings. '

Distribution. Known only from Port Phillip Bay, Victoria, 

Australia, where it is reportedly very common [J. D. Kudenov, 

personal communication].

Remarks. This form was originally described as a species of 

the genus Asych'ls % presumably because of the lack of obvious demarca

tions of the carina. However, the highly reduced pygidium and the 

presence of two well developed preanal asetigers, along with the 

presence of a prominent anal plug preclude the placement of this 

species in Asychis (sensu stricto). It is also excluded from the 

genus Ch'Lr'Lm'La [see below], to which it bears some resemblance, by 

its lack of a flat, mushroom-shaped prostomial palpode, and in having 

straight to slightly curved, rather than deeply U-shaped nuchal organs. 

In addition, all known species of Ch'tvim'La bear a fully developed 

collar on setiger 1; such a structure is only incipiently present 

ventrally in M. gXabva. Similarly, the absence of prominent wrinkles 

on the sheaths of the notosetae places this species outside the 

genus Ch'lvimia.
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Matdane theodovi (Augener), new combination

Fig. 5

Asychis theodori Augener, 1926: 182-187, Fig. 6; ?Fauyel, 1932:
204; 1953: 386, Fig. 200, c-f.

Asychis Theodorii Hartman, 1959: 450.

Material. New Zealand: Queen Charlotte Sound, 5.5-18 m 

[3-10 fms] on hard bottom interspersed with mud, 17-20 January 1915,

1 complete lectotype, herein designated [ZMUH V-9734]; outer half of 

White Island, in muddy sand, 19 December 1914, 1 complete paralectotype 

[ZMUH V-9735].

Description. Length to 54 mm long by 1.75 mm wide (lecto

type), paralectotypes smaller, complete specimens 16-39 mm in length. 

Prostomial palpode broadly spatulate or somewhat mushroom-shaped, 

separated from entire lateral cephalic lobes by narrow furrows con- • 

necting to J-shaped nuchal organs [fig. 5d], nuchal organs connected 

at posterior ends by deep transverse furrow forming anterior margin 

of prominent carina. Posterior cephalic lobe entire, separated from 

lateral lobes by deep notch on either side and forming deep pocket 

over posterior portion of cephalic plate. Collar well developed on 

setiger 1, with deep, V-shaped midventral notch on lectotype, but 

ventrally entire on other specimens (see also Augener, 1926: 185, 186). 

Setigers 1-5 biannulate, dorasally glandular, without obvious pattern, 

segments becoming somewhat elongate from setiger 6 posteriorly and 

covered dorsally with non-gladular, rugose cuticle. Lectotype with 

prominent dorsal transverse collar on setiger 5 [fig. 5a], this collar
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Figure 5. Maldane theodovi (Augener). —  
a. anterior end, dorsal view; b. companion seta; 
c. anterior capillary; d. anterior end, dorsal 
aspect, enlarged view; e. pygidium, left dorso
lateral aspect. Scales in mm.
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lacking on paralectotype examined by me. Setation as for the genus, 

sheaths lacking wrinkling, spirally fringed notosetae of Type A, 

accompanied by short companion setae with narrow serrated limbus [fig. 

5b]. Pygidium highly reduced, dorsal and ventral lobes forming low 

rim encircling completely flat pygidial plate lying at right angle to 

body axis [fig. 5e]; ventral lobe bearing 6-7 well developed notches 

resulting in deeply crenulated margin; dorsal lobe entire; posterior 

face of pygidium with vertical line of dense, indurated tissue 

extending through center of disk from dorsal to ventral lobes, however, 

this line not forming a raised ridge; anus capped by distinct anal 

plug, this obscure in smaller specimens; with 2 well developed 

achaetous preanal segments.

Color in alcohol. Fleshy to pale golden-yellow ground color; 

posterior parapodial tori and anus whitish; first asetigerous segment 

rusty-gray.

Distribution. Known only from 6-102 m, in mud and muddy sand 

off New Zealand; FauvelTs record (1932: 204) from the Persian Gulf is 

regarded as doubtful.

Remarks. This species shares characteristics with both the 

genus Haldane and the genus Chlrvri'La [see below]. It resembles the 

species of Chir'imia in bearing a well developed, complete collar on 

setiger 1, a feature not usually associated with Haldane (sensu 

stricto)o It differs from Chirimia in having a J-shaped rather than 

U-shaped, nuchal organs. The pygidium is typical for Haldane\ that
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in the species of Chir'Lmia is generally better developed with more 

prominent dorsal and ventral lobes, and usually with a moderately well 

developed funnel-like invagination on the posterior face. The 

prostomiurn, although "mushroom-shaped," protrudes anteriorly in a 

prowlike fashion resembling that of other Matdane species. The 

palpodes of both Chirimia and Metasychis [see below] are always quite 

flattened along the anterior margin and never extend forward as a 

prowlike porjection in mature specimens.

The generic status of this, and certain other related species, 

is problematical. The presence of a prominent collar on setiger 1 

(such a collar is lacking on most species of Matdane) is a feature of 

clear generic-level significance among those species assigned to the 

genus Asychis by earlier workers. Pending a thorough review of the 

species referred to Matdane^ this species along with several others is 

provisionally assigned to that category; these species definitely 

belong within this generic complex, and are not closely associated with 

the Asychis-ll'ke groups.

Although Augener based his species description largely upon 

the specimen herein designated as the lectotype, and it is clear that 

he regarded it as the type specimen, he did not specifically so desig

nate it. His entire type series thus consisted heretofore of syntypes. 

In the interest of obviating that minor shortcoming, the single com

plete specimen from Queen Charlotte Sound, New Zealand [ZMUH V-9734] 

is here designated as the lectotype.



27

Maldane capensis (Day), new combination

Asyohis cape?isis Day, 1961: 521-522, fig. 11, e-g; 1967: 647, 
fig. 30.8, f-i; Hartman, 1965b: 67.

Remarks. No specimens were available for study. However, it 

is clear from Day's description and figures that this species belongs 

in the genus Maldane. It has J-shaped nuchal organs, and appears to 

exhibit a prostomial carina similar to that of M. theodori. There is 

no collar on setiger 1 and the pygidium is highly reduced, the dorsal 

and ventral lobes forming a low rim surrounding a flat posterior 

plate, much like that of M. theodori. The ventral pygidial lobe is 

similarly scalloped, and 2 preanal asetigers and an anal plug are 

clearly visible in Day's figure 11-f. Day remarked upon the affinities 

of the two species.

Genus Chirimia> new name

Type-species: Chrysothem'is amoena Kinberg, 1867, by monotypy.

Chrysothemis Kinberg, 1867: 340 [homonym]. [Not Berendt, 1845].

Chrysothevnis: McIntosh, 1915: 348 [sic].

Replaced by Chirimia, new name.

Gender: Feminine.

Diagnosis. Lateral cephalic lobes well developed, prominent, 

subrectangular in outline, with entire [fig. 6b, p- 32] or deeply 

dissected or dentate [fig. 8a, p. 35] margins; prostomial palpode 

mushroom-shaped; nuchal organs deeply U-shaped [fig. 6b]; prostomial 

carina typically lacking [fig. 6b], but present together with



28
cone-shaped anterior rostral mound [fig. 11a, p. 44] in 1 species. 

Complete, well developed collar on setiger 1. Sheaths of anterior 

capillaries [fig. 9c, p . 36] and spirally fringed notosetae distinctly 

wrinkled [figs. 9a-b, p. 36; 10a, p. 41], latter of Type A; companion 

setae short, geniculate, alimbate [fig. 12e, p. 48] or narrowly limbate 

[fig. 10c, p. 41]. Distinct anal plug of digitiform tissue extending 

downward from dorsal pygidial lobe [figs. 6c, p. 32; 7b, p. 34];

1 or 2 achaetous preanal segments. Pygidium reduced [fig. 12c, p.

48] to moderately developed [fig. 8d, p. 35], dorsal lobe not rela

tively overdeveloped as in most other genera, forming only shallow 

posterior pocket over ventral lobe; no anal cirri.

Etymology. Chirimia is derived from the Spanish word for 

"oboe,” an instrument which the author fancies the species in this 

genus resemble. .

Remarks. Chirimia includes the following species: C. amoena

(Kinberg, 1867), C* biceps (Sars, 1861), C* similis (Moore, 1906),

C. punctata (Zachs, 1933) and C. fauchaldi* sp. nov.



Key to Species of Ch'Lvimia

Collar on setiger 1 with a small dorsolateral notch on 

each side [fig. 6d, p. 32]; pygidium reduced, posteriorly 

flat, disclike [fig. 6c, p. 32], with a small notch on each

side . . . . . . . . . . . . . .  ........  . . . .    2

Collar on setiger 1 lacking dorsolateral incisions [figs.

7a, p. 34 and 10b, p. 41]; pygidium well developed, with promi

nent dorsal and ventral lobes forming posterior funnel-shaped

structure [figs. 8d, p. 35 and 10c, p. 41].......... . . . . .  3

Lateral cephalic lobes entire [fig. 6d, p. 32]; collar

on setiger 1 lacking a midventral V-shaped notch; second 

achaetous preanal event only dorsally [fig. 6c, p. 32]; poste

rior surface of pygidium with many small, scattered, white

pits [fig. 6c].. ...................... ........... C. amoena, p. 31

Lateral cephalic lobes deeply incised, dentate [fig. 12a, 

p. 48]; collar on setiger 1 with prominent midventral V-shaped 

notch; both achaetous preanals completely developed, both 

evident dorsally and ventrally [fig. 12c, p. 48]; posterior 

surface of pygidium lacking pits, but with median vertical ridge

[fig. 12d, p. 4 8 ] ..........   C. fauoha'ldi', n. sp., p.47

Lateral cephalic lobes deeply incised, dentate [fig. 8a-b, 
p. 35]; second achaetous preanal evident only ventrally 

[fig. 7c, p. 34]; dorsal and ventral lobes of pygidium well 

developed or somewhat reduced, both similar, margins



entire [fig. 7c, p. 34] to prominently lobate [fig. 8d,

P • 35].  ..........................................C. biceps, p. 33
Lateral cephalic lobes entire [fig. 10b, p. 41] or faintly 

crenulate [fig. lOd, p. 41]; both achaetous preanals completely 

developed, evident dorsally and ventrally [fig. lOe, p. 41]; 

dorsal and ventral lobes of pygidium well developed, markedly 

differing in configuration [fig. lOe, p. 41], dorsal lobe form

ing semicircular hood with 2 rounded lateral lobes, ventral lobe

with lateral triangular projections .................    4
1

Lateral cephalic lobes lying in same plane as cephalic plate 

[fig. 10b, p. 41]; carina completely lacking; spirally fringed

notosetae of Type A     C. similis, p. 40

Lateral cephalic lobes vertical to plane of cephalic plate 

[fig. 11a, p. 44]; carina well developed, forming prominent 

conical rostral mound with many deep transverse furrows [fig.

11a, p. 44], sharply demarcated from prostomial palpode by 

anterior archlike wall; spirally fringed notosetae of Type C 

[fig. lid, p. 4 4 ] .............................   C. punctata, p. 43
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Chir-imia amoena (Klnberg) , new combination

Fig 6

Chrysotkemis amoena Kinberg, 1867: 340.

Maldane brasili.ens-is Kinberg, 1867: 340.

Asyohis amoena: Hartman, 1948b: 121-122, pi. XVII, figs. 1-5;
1959: 450.

Asychis bvasiliensis: Hartman, 1948b:122, pi. XVIII, figs.
5-8; 1959: 450.

Material. Brazil: 22°30'S, 40°55,W, 36-54 m (20-30 fms),

Eugen.'te Exped., 1852, coll: J . G. H. Kinberg, holotype of Chpysothenris 

amoena [MRS Typsaml. 481]; 16 mi. south of Rio de Janeiro, 105 m (58 

fms) [see Kinberg, 1867: 340], 1852, coll: Werngren, syntypes of 

Maldane brasiliensis, 1 complete specimen, 2 anterior ends, 1 pygidium 

and 1 median fragment [NRS Typsaml. 480; Hartman (1948b: 122) erron

eously indicated that only 1 specimen was present].

Description. 48-60 mm overall for complete specimens. Lateral

cephalic lobes entire, demarcated from prostomial palpode by narrow 

.furrows joining U-shaped nuchal organs [fig. 6b]; posterior cephalic 

lobe distinctly crenulated [fig. 6b, -d]; no carina. Complete collar 

on setiger 1 with dorsolateral notch on either side, otherwise entire. 

Notopodial companion setae with limbus proximally fimbriated on one 

side of shaft [fig. 6a]. First achaetous preanal somite well devel

oped, complete, second one evident only dorsally, being completely 

suppressed ventrally [fig. 6c]. Pygidium flat, disclike on posterior 

surface, bearing a small lateral notch on either side, dorsal and
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Figure 6. Chivim'ia canoena (Kinberg). —  a. companion 
seta; b. cephalic plate, frontal view; c. pygidium, left 
lateral view; d. anterior end, left lateral view.
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ventral lobes not distinct; posterior surface with numerous, scattered, 

small, white pits [fig. 6c].

Distribution. Known only from off Brazil.

Remarks. C. amoena is readily recognized by the configuration 

of the pygidium and the reduced second achaetous preanal segment. It 

is at once distinguished from species of the genus Mat dome9 which it 

superficially resembles, by the presence of a collar on setiger 1 and 

in having U-shaped nuchal organs. The types of Chvysdthemis amoena 

and Maldane brasiliensis are identical in all respects. Hartman 

(1948b: 122, pi. XVII, figs. 2 and 5) indicated that C. amoena and 

M. brasiliensis differ in the configuration of the pygidia; however, 

this is erroneous and results from a minor distortion of one specimen 

due to preservation.

Ch'trim'ia biceps (Sars) , new combination 

Figs. 7-9

Clymene biceps Sars, 1861a: 257; 1861b: 93.

Maldane biceps: Malmgren 1866: 188; 1867: 208, pi. xi, fig. 58;
Fauvel,’1914: 259. °

Maldane consobriana Marion? 1875: 312. Fide Fauval, 1927: 201.

Asychis biceps: Arwidsson, 1907: 263, pi. vi, figs. 220-207,
339-344; 1908: 275-277; Fauvel, 1927: 200-201, fig. 70, 
g-o; Hartman, 1959: 450; Hartman and Fauchald, 1971: 139-140. •

Asychis biceps?: McIntosh, 1915: 348-352, pi. Cl, fig. 7, 7a,
pi. CVIII, fig. 14, pi. CX, fig. 6, 6a [synonymy],

Asychis Jeffreysii McIntosh, 1915: 352, pi. Cl, Fig. 6a-b;
Fide Fauvel, 1927: 201.
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m

5 m m

Figure 7. Chirimia biceps (Sars). —  a. anterior 
end, right posterior dorsolateral aspect; b. pygidium, 
dorsal view; c. pygidium, right lateral view.
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e v e r t e d  a n a l  plug

Figure 8. Chirimia biceps (Sars). —  a. ante
rior end, right frontal dorsolateral aspect; b. cephalic 
plate, frontal view; c. pygidium, ventral aspect; 
d. pygidium, right lateral view.
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Figure 9. Chirirrria biceps (Sars). —  a. wrinkled 
spirally fringed notoseta (shaft and proximal fimbriae);
b. enlarged distal portion of spirally fringed notoseta;
c. wrinkled anterior capillary. Scales in mm.
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.MaZdane lacera Moore, 1923: 235-237.

Matdane svnil'isi Treadwell, 1923: 9. [Not Moore, 1906]

Asychis lacera: Hartman, 1959: 450; 1960: 149; 1961: 36, 202,
pi. 32; 1966a: 398; 1969: 427-428, figs. 1-3; Hartman and 
Barnard, 1958: 27, 45, 47-48.

Asychis lobata Fauchald, 1972: 256-258, pi. 52, figs. a-f.

Material. California: Off Point Loma Lighthouse, San Diego,

Albatross sta. 4372, 14 March 1904, 1, 021-1,088 m, in green mud, 

holotype of Maldane lacera [USNM 17235]. Mexico: Off Punta Prietas

light, Isla San Juanito, Islas Tres Marias, Velero IV sta. 13767-70,

21°54.5TN, 106°50TW, 20 January 1970, 1,507 m, 1 paratype of Asychis 

lobata [AHF]. Gulf of Maine: coll: U.S. Fish Commission, 1 specimen

[USNM 11893, as Asychis biceps by Verrill]; off Martha's Vineyard,

1881, 62 m (34 fms), 1 specimen [USNM 11733, as Asychis biceps by 

Verrill]. Europe: Sweden, Kosterfjorden, 1897, 1 complete specimen

plus 1 posterior end [NRS No. 5293, as Asychis biceps by I. Arwidsson, 

1906]; Porquol Pas sta. 24, 1912, 1 specimen [MHNP No. 8-27]; 8 speci

mens [AMUH P-13482]; 1 specimen [ZMUH V-12230].

Description. To 18 cm in length, 2-5 mm wide. Lateral and 

posterior cephalic lobes high, deeply and irregularly dentate [figs.

7a, 8a], lateral lobes projecting prominently from cephalic plate along 

anterior margin, distinctly separated from prostomial palpode; nuchal
i

organs U-shaped; no carina. Collar on setiger 1 complete, entire, but 

with slight lateral swelling [fig. 7a] to prominent protuberance on 

either side [fig. 8a]. Spirally fringed notosetae ranging from
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typical Type A with short nodes [fig. 9a-b] to those with fairly long 

interfimbrial nodes [see fig. 12f, p. 48], approaching condition 

seen in C* punctata [see below]; companion setae similar to those of 

C. amoena [see above]. First achaetous preanal segment completely 

developed,.second evident only ventrally and fused with pygidium, 

both asetigers with/ ventral glandular scutes [fig. 7c].* Pygidium 

highly variable, with fairly reduced, low, entire rim [fig. 7b-c] 

to flaring, trumpetlike structure with lobulated margins [fig. 8d]; 

anal plug often everted in preserved material [fig. 8d], resembling 

balloonlike papilla; posterior surface of pygidium invaginated 

forming shallow, cuplike funnel.

Color in alcohol. Dark brown to pale fleshy yellow or tan, 

some specimens with whitish neuropodial tori and pygidia.

Distribution. Widespread in the North Atlantic in shelf and 

upper slope depths [25-780 m,^ C. b. biceps (Sars)] and along the west 

coast of North America in the eastern Pacific from San Diego to Mexico 

in lower slope depths [1,000-1,500 m, C. biceps taceva (Moore)].

Remarks. Asychis lobata Fauchald and Maldane Zacera Moore are 

here considered synonymous. There is no difference between the two 

taxa in the structure of the cephalic plate, nuchal organs, collar, 

general form of the setigers or pygidium, and the setal configurations 

are also identical. Fauchald (1972: 257) noted that Maldane Zaceva

11 to 1,102 m off northwestern Europe, according to Hartman 
and Fauchald, 1971: 140.
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bears a high collar with lateral incisions, whereas that of Asychis 

lobata is low, exhibiting lateral projections. However, the holotype 

of Mdldane lacera bears a relatively low collar which lacks lateral 

incisions on the collar, but which has instead the prominent lateral 

projections described by Fauchald for Asychis Zobata.

Matdane Zaceva and Asyehts Zobata^ both from the eastern 

Pacific Ocean, were erected on the basis of their highly lobulated 

pygidia [fig. 8d], which was thought to distinguish them from Chirimia 

biceps (Bars) from the Atlantic, described as bearing pygidia with 

entire margins [fig. 7c]. However, specimens of C* biceps from the 

Atlantic commonly have pygidia indistinguishable from those of the 

first two taxa, and intergrades between the two configurations have 

also been observed. Chirimia biceps appears to be confined to both 

sides of the North Atlantic and to the eastern Pacific from California 

to Mexico. These two morphologically identical, but disjunct 

populations must have been separated either by the rising New 
World land barrier or by encroaching glacial regimes in the Arctic 

Basin, both occurring in PTio-Pleistocene times at the latest. This 

strongly suggests that the Atlantic and Pacific populations have been 

isolated for the last 2-3 million years at least. It thus seems 

reasonable to recognize two morphologically indistinguishable, but 

geographically isolated subspecies which exhibit quite different 

bathymetric distributions [see above, under Distribution]. This is 

discussed further below in the section dealing with zoogeographic 

patterns.
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Chivimia similis (Moore), new combination 

Fig. 10

Maldane similis Moore, 1906: 233-236, pi. XI, figs. 26-30.

?Asychis laoeva: Hartman, 1948a: 42-43. [Not Maldane laceva
Moore, 1923].

Asychis sim'ilis: Berkeley and Berkeley, 1952: 46, figs. 87-88;
Hartman, 1959: 450; 1961: 36; C. Berkeley, 1968: 562.

Asychis biceps: Berkeley and Berkeley, 1962: 573; C. Berkeley,
1968: 562. [Not Clymene biceps Sars, 1861].

Material. Alaska: Off Freshwater Bay, Chatham Strait, Alaskan

Salmon Commission sta. 4264, 1903, 524-545 m, in green mud, holotype 

of Maldane similis [USNM 5525]; Hallo Bay, Alaska King Crab Investiga

tion No. 139-40, 21 November 1940, 52-74 m, 1 incomplete specimen 

[USNM 23068, as lAsychia laceva by Hartman, 1948a]. British Columbia: 

Near Snake Island, 121 m, coll. E. and C. Berkeley, 5+ specimens 

[USNM 40686]; off Saturna Island, in mud, 1961, coll. E and C.

Berkeley, 1 specimen [USNM 40678, as Asychis biceps by the Berkeleys].

Description. Length up to 119 mm, width to 3.9 mm, most speci

mens considerably smaller. Lateral cephalic lobes relatively low, 

walls not erect but lying in same plane as rest of cephalic plate, 

margins entire to very faintly crenulate [fig. 10b], distinctly 

demarcated from prostomial palpode anteriorly, separated from posterior 

cephalic lobe by inconspicuous lateral notch on either side; posterior 

lobe with 25-30 fine, subequal toothlike serrations [fig. lOd]; nuchal 

organs deeply U-shaped, not connected to juncture of prostomial palpode 

and lateral cephalic lobes by furrows, [fig. 10b]; no carina. Collar
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Figure 10. Chirimia simzlis (Moore). —  a. anterior 
end, right posterior dorsolateral aspect; b . companion seta; 
c. wrinkled spirally fringed notoseta; d. pygidium, right 
lateral view; e. cephalic plate, dorsal view. Scales in mm.
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very prominent, closely' imbricated over and obscuring achaetous 

somite; collar produced anteriorly on ventral border in some specimens 

[fig. 10b], otherwise entire. Companion setae geniculate, with very 

low, narrow, nonfimbriated limbus [fig. 10c]. With 2 well developed, 

complete, achaetous preanal somites [fig. lOe]; anal mound indistinct. 

Pygidium [fig. lOe] with prominent dorsal and ventral lobes separated 

by deep lateral notches; dorsal lobe bearing rounded ventrolateral 

projections, and ventral lobe with triangular dorsolateral projections 

on either side [fig. lOe]; with distinct funnel-like pocket poste

riorly .

Color in alcohol. Pale yellow, light gray, flesh or light 

reddish-brown.

Distribution. Alaska: West coast of Vancouver Island, in

about 130 m. Questionably from California, in "considerable depths"

(Berkeley and Berkeley, 1952; Hartman, 1961).
!

Remarks. Ch'trimia similis is closely allied to C. biceps and 

C. punctata [see below]. It differs from C. biceps in bearing entire 

to finely toothed lateral and posterior cephalic lobes, rather than 

prominently and irregularly dentate ones. In this respect it resembles 

C. punctata9 which, however, is unique in having spirally fringed 

notosetae of Type C [see below].

Berkeley and Berkeley (1962) and Berkeley (1966) commented 

upon the similarities noted above, and have suggested that C. similis 

and Maldane laceva [see comments above under. Chirimia biceps] be
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included in the synonymy of 0. biceps. They noted that C. simitis 

typically bears practically no teeth on the lateral cephalic lobes, 

but that some specimens exhibit small, sharp teeth developed in vary

ing degreej and that differentiation from C. biceps is thus obscure.

An examination of the Berkeleys1 specimens from British Columbia 

reveals that specimens with dentate lateral cephalic lobes exhibit 

very small, evenly developed, symmetrical teeth, whereas those of 

C. biceps are large, very prominent and irregularly dentate structures 

[see above, fig. 8a]. Moreover, the walls of the lateral cephalic 

lobes do not stand erect, as do those of C. biceps9 but lie flat, 

essentially in the same plane as the surface of the cephalic plate.

In other publications (Berkeley and Berkeley, 1952; C. Berkeley,

1968), C. similis and. C. biceps are retained as distinct species.

That view is accepted here, and C. similis is regarded as endemic to 

the northeastern Pacific.

Chivimia punctata (Zachs), new combination

Fig. 11

Asychis punctata Zachs, 1933: 132.

Asychis disparidentata punctata: 'Annenkova, 1937: 179-180;
1938: 192; Uschakov, 1955: 344, fig. 127, E-G; 1965: 320, 
fig. 127, E-G; Hartman, 1959: 450.

Material. Sea of Okhotsk: 11 September 1948, 27-42 m, 1

specimen [ZIL No. 24/28272, as Asychis disparidentata punctata by 

P. V. Uschakov].
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Figure 11. Chirimia punctata (Zachs). —  
a. cephalic plate, frontal view; b. anterior capillary; 
c. fimbriated portion of Type C spirally fringed noto- 
seta; shaft and proximal fimbriated portion of spirally 
fringed notoseta.
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Description. Length to 127 mm, width 6.4 mm. Lateral cephalic 

lobes forming fairly low profile, margins entire or very fainly undu

late [fig. 11a], inner wall smooth or faintly furrowed; nuchal organs 

deeply U-shaped [fig. 11a], enclosing subrectangular areas bordered 

posteriorly by transverse, nonglandular furrows joining with lateral 

notches dividing lateral and posterior cephalic lobes; carina forming 

high, conical mound, apex directed anteriorly, sharply demarcated from 

posterior part of prostomial palpode by archlike wall; with prominent 

transverse folds and grooves covering middle and posterior portion of 

cephalic plate; posterior cephalic lobe well developed, forming pocket 

over cephalic plate, margin strongly dentate, with 23-30 irregularly 

blunt to triangular teeth, these often secondarily serrate. Collar on 

setiger 1 complete, almost totally covering first, achaetous segment, 

margin entire to sinuate [see Zachs, 1933: 132], with prominent lateral 

projections on either side. Anterior capillaries bilimbate, not 

wrinkled [fig. 11b]; spirally fringed notosetae long, thin, closely 

sheathed, of Type C, with gently undulating, long nodes and internodes 

exhibiting very delicate, short, cilialike fimbriae [fig. llc-d]; 

companion setae short, alimbate, evenly expanded proximally into stout 

shafts. Two complete, well developed achaetous preanal somites. 

Pygidium resembling that of C. similis [see fig. lOe].

Color in alcohol. Yellowish-ochre, pygidium and anterior 

glandular regions, including cephalic plate creamy white; Zachs (1933: 

132) noted the presence of characteristic orange-rusty, pitmented spots 

on cephalic plate, peristomium and dorsolateral surfaces of setigers
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1 and 2, these spots irregular, sometimes showing tendency to longi

tudinal serial groupings. No markings noted in specimen examined.

Tube. Distinctive structure of hard-packed, reddish clay, 

very strong, nonbrittle, heavily embedded with many small, rounded 

pebbles, lined with mucus on inner surface; outer surface quite similar 

to that of tubes of some Amphictenidae, although pebbles much more 

randomly arranged.

Distribution. Northern parts of Sea of Japan (Zachs, 1933; 

Annenkova, 1938), 64-253 m (Uschakov, 1955). Southwestern part of Sea 

of Okhotsk, 27-95 m (Uschakov, 1955); in sandy bottom (Annenkova,

1938).

Remarks. This species was considered to be a subspecies of 

Asychis disparidentata (Moore) [-Metasychis disparidentatus] by 

Annenkova (1937: 179-180; 1938: 192), Uschakov (1955: 320) and Hartman 

(1959: 450). However, the presence of Type B spirally fringed 

notosetae accompanied by long, rather than short, companion setae, the 

lack of dorsal development of the collar on setiger 1 and the presence 

of posterior dorsal epaulettes in Metasychis disparidentatus not only 

differentiate it from Chirimia punctata, but provide a basis for 

referring it to a separate genus [see below].
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Chirimia fauchaldi, new species 

Fig. 12

Asychis 'tamphiglypta: Fauchald, 19 72: 255. [Not Maldane
amphiglypta Ehlers, 1897].

Material. Panama (Pacific): 03*09'N, 82°08'W, 2,070 m, in

gray globigerina ooze, Albatross sta. 3376, 4 March 1891, 1 complete 

specimen (holotype) [USNM 49081].

Description. Length to 54.7 mm, width 3.25 mm. Lateral 

cephalic lobes moderately high, walls vertical to plane of cephalic 

plate, margin strongly dentate, with up to 6 triangular teeth [fig. 

12a-b]; posterior cephalic lobe unevenly dentate, forming deep pocket 

over posterior portion of cephalic plate; carina fairly pronounced; 

nuchal organs deeply U-shaped. Collar on setiger 1 well developed, 

completely covering achaetous somite, with deep, U-shaped lateral 

notches and prominent V-shaped midventral incision. Companion setae 

alimbate to slightly limbate. With 2 well developed achaetous preanal 

somites, first one twice as long as second, both complete dorsally, 

though reduced and compressed. Anal mound indistinct, represented 

only by longitudinally sculptured anal papillae. Pygidium.extremely 

reduced, margin entire, rim completely lacking, posterior surface 

almost completely flat and set at right angles to body axis; dorsal 

and ventral lobes separated by shallow lateral notches [fig. 12c], both 

lobes approximately semicircular, but dorsal lobe somewhat more 

elongate than ventral one; with faint median vertical ridge connecting
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Figure 12. Chirimia fauchaldi Light, sp. nov. —  
a. anterior end, left lateral view; b. cephalic plate, 
frontal view; c. pygidium, right lateral view; d. pygid- 
ium, posterior view; e. companion seta; f. distal portions 
of spirally fringed notosetae. Scales in mm.
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midpoints of dorsal and ventral lobes [fig. 12d], dividing posterior 

face of pygidium into 2 halves.

Distribution. Known only from a single specimen off the 

Pacific side of Panama, in lower slope depths.

Etymology. The species is named in honor of Dr. Kristian 

Fauchald.

Remarks. This species resembles C. amoena in the extreme 

reduction of the pygidium and the complete absence of any posterior . 

invagination. In this regard both species also approach members of 

the genus Matdane and appear t© form a bridge between that genus and 

Ch'tvimia. Both C. fauchaldi and C. amoena are referred to Chirimia 

because of their well developed collar on setiger 1, a feature rarely 

encountered in Maldane, and the presence of deep, U-shaped nuchal 

organs, which is never encountered in the genus Haldane* Moreover, 

prostomial palpode is mushroom-shaped and distinctly flattened along 

the anterior margin; that in species of Maldane is always prowlike and 

anteriorly produced.

Genus Asychis Kinberg, emended 

Type-species: Asyehis atlantieus Kinberg, 1867, by monotypy.

Asychis Kinberg, 1867: 341.

Gender: Masculine.

Emended Diagnosis. Prostomial palpode spade-shaped, prowlike 

[fig. 13a, p. 56]; lateral cephalic lobes well developed, subtriangular
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or auricular, margins entire, with prominent furrows on inner surfaces 

[fig. 13a, p. 56], set off from prostomial palpode by distinct furrow; 

nuchal organs large, J- or U-shaped. Collar lacking on setiger 1.

With single achaetous preanal somite, this often rudimentary; anal 

mound typically vase-shaped, heavily sculptured, usually bordered at 

anus by digitiform papillae [fig. 18a, p » 65]; anal plug lacking. 

Pygidium well developed, foliaceous, dorsal lobe strongly obcordate 

[fig. 13d, p. 56]; dorsal lobe bearing 3 prominent simple or branched
' icirri arising middorsally and ventrolaterally [fig. 15b, p. 59]; 

ventral pygicial lobe well separated from dorsal lobe by deep lateral 

incisions and forming deep funnel-like posterior pocket underlying 

bulbous, somewhat mushroomlike posterior wall of dorsal pygidial lobe 

[figs. 15b, p. 59; 22d, p. 76]. Spirally fringed notosetae of Type A, 

with short [see fig. 9b, p. 36] to elongated nodes [fig. 14b-c, p. 57] 

approaching Type C seen.in Chirimia punctata [see above]; companion 

setae short; anterior capillaries modified in some species, with long, 

whiplike tips.

Remarks. The genus Asychis includes the following species:

A . atlanticus Kinberg, 1867, A. amphiglyptus (Ehlers, 1897),

A. trifilosus Augener, 1926, A. auritus Uschakov, 1950, A. ramosus 

Levenstein, 1961 and A. chilensis (Hartmann-Schroder, 1965). Asychis 

amphiglyptus has diverged from most of the species in this genus in 

its extreme development of the pygidium and loss of anal cirri and

1 . .Asychis amphiglyptus does not bear such cirri [but see below,
p. 79].



the loss of companion setae. There appear to be two species complexes 

within this genus: (1) a main group comprising most of the species,

exhibiting a prominent carina and rostral mound and lacking modified 

anterior capillaries; (2) a minor group lacking a carina or rostral 

mound and bearing modified, whiplike anterior capillaries.
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Key to Species of Asyohis

With prominent ventral collar on setiger 5; posterior sur

face of dorsal pygidial lobe with dense, scattered, white

papillae [fig. 15b, p. 59]  .................. A. trifilosus, p. 58

Collar lacking; dorsal pygidial lobe lacking papillae 

No trace of prostomial carina or rostral mound [fig. 20a, 

p. 72]; anterior capillaries modified, with whiplike

tips [fig. 21a, p. 73]................................... 3

With distinct prostomial carina and rostral mound [figs. 13a, 

p. 56; 16a, p. 60]; anterior capillaries not modified, lacking

whip like tips [fig. 16b, p. 60] .  ...............   4

Two types of notosetae: (1) anterior capillaries lacking

granulations or pigment [fig. 22e, p. 76], (2) spirally 

fringed notosetae in middle and posterior setigers, similarly 

lacking granulations or pigment; companion setae lacking; 

pygidium lacking cirri, dorsal lobe a bulbous, cushionlike pad

[fig. 22d, p. 7 6 ] ................ ......  o cmphi glyptics, p. 75
Three types of notosetae: (1) stout, heavily granulated and

pigmented anterior capillaries with long whiplike tips [fig.

21a, p. 73]; (2) spirally fringed notosetae similarly pig

mented and granulated in middle and posterior setigers 

[fig. 21c, p» 73]; with distinctly limbate companion setae



[fig. 21b, p. 73]; pygidium with 3 anal cirri,^ dorsal 

lobe obcordate, not forming bulbous cushion [fig. 20c, e,

p. 72]..........................................A. ramosuS) p. 71

Pygidium with 3 long, unbranched cirri [fig. 13c-d, p. 56]; 

sheaths of spirally fringed notosetae with faint punctations and 

delicate fimbriae along margin [fig. 14d, p. 57]; posterior sur

face of cephalic plate very heavily corrugated with prominent 

papillae [fig. 13a, p. 56] . . . . . . . . .  A. atlanticus, p. 55

Pygidium with 3 short, stubby cirri; sheaths of spirally fringed 

notosetae lacking granulations or fimbriae; posterior surface 

of cephalic plate smooth or somewhat rugose [fig. 17b, p. 64],

but lacking prominent papillae ............... * ............. 5

Ventral pygidial lobe with deep, midventral incision, 

longitudinal furrows [fig. 19d, p. 69] and very small scat

tered papillae on posterior face: nuchal organs U-shaped, 

bordered by N-shaped glandular areas [fig. 19a, 69]* poste

rior portion of the cephalic plate smooth: anterior 

capillaries with very fine distal pectinae [fig. 19b, p. 69]

........ ..........................................A. auritus, p. 68

Ventral pygidial lobe lacking midventral incision, longi

tudinal furrows or papillae [fig. 18c, p. 65]; nuchal 

organs J-shaped, not bordered by N-shaped glandular areas 

[fig. 17b,'p. 64]; posterior portion of cephalic plate

Cirri missing on specimens figured.
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moderately rugose [fig. 17g, p. 64]; anterior capillaries 

lacking distal pectinae...................  . . A. chilensis f p. 63
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Asychis atlanticus Kinberg 

Figs. 13-14

Asyehis atlanticus Kinberg, 1867: 341; Hartman, 1959: 450;
1965a: 198-199.

Asychis atlantioai Hartman, 1948b: 120, pi. XVIII, figs. 1-4.

Material. Brazil: 22°30VS, 40*55'W, 36-54 m (20-30 fms),

Eugenie Exped., 1852, 1 complete syntype plus fragments of other 

individuals [NRS Typsaml. 550].

Description. Length up to 55 mm, width 1.8 mm. Lateral 

cephalic lobes as described for the genus, auricular, with longitudinal 

furrows on inner wall [fig. 13a]; posterior third of cephalic plate 

covered with heavily corrugated, dense papillae [fig. 13a]; posterior 

cephalic lobe deeply crenulated, with ca. 20 deep longitudinal furrows 

on inner wall and lip; cephalic lobes separated by shallow, lateral 

U-shaped notches; with prominent prostomial carina anteriorly bounded 

by distinct rostral mound; nuchal organs U-shaped. Anterior capillar

ies bilimbate, without punctations or granulations; spirally fringed 

notosetae of Type A with distinctly elongate nodes, superficially 

resembling Type C, but fimbriae much more prominent and heavier [fig. 

14a-b], bearing very faintly fimbriated and granulated limbi on one 

side, shaft with fine striae [fig. 14c]; companion setae somewhat 

alate [fig. 13c], with fine striated limbi.. Pygidium with broadly 

foliose, obcordate dorsal lobe bearing 3 long, simple cirri [fig.

13d-e], ventral lobe highly papillated over entire inner surface, with 
deep longitudinal furrows.
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0.06

1.8 mm

Figure 13. Asychis atlanticus Kinberg. —  
a. cephalic plate, frontal view; b. anterior end, left 
lateral view; c. companion seta, scale in mm; d. pygid- 
ium, left posterior lateral aspect; e. pygidium, left 
dorsolateral posterior aspect.
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Figure 14. Asyohis atlantious Kinberg. —  a-b. fimbri
ated portions of spirally fringed notosetae; c. portion of 
proximal shaft and limbus of spirally fringed notoseta. Scale 
in mm.
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Color in alcohol. Light yellow-tan, no markings; anterior end 

lacking pigment.

Distribution. Known only from off Brazil and Surinam, at 

shelf depths.

Remarks . Asychis, atlant'ieus most closely resembles 

A. trifitosus ±n bearing strongly corrugated papillae on the posterior 

portion of the cephalic plate, long branched anal cirri arising from 

the dorsal lobe of the pygidium which is strikingly similar in both 

species, and spirally fringed notosetae with very faintly fimbriated 

sheaths. These two species are further discussed and differentiated 

in the remarks section under A. trifilosus.

A. atlanticus belongs to that group of species, including 

A. chilensis3 A. avcpitus and A. tvifilosus3 that bear a prominent

carina and rostral mound, and unmodified anterior capillaries. It is
x\

differentiated further in those sections.

Asychis tvifiZosus Augener 

Figs. 15-16

Asychis trifilosa Augener, 1926: 187-192; fig. 7, a-d; ?Fauvel,
1932: 205-206; 1953: 388-389, fig. 201, g-h; Mesnil and Fauvel, 
1939: 17, fig. 12, a-b; Hartman, 1959: 450.

Material. New Zealand: Tiri Tiri, off Auckland, from mud in

ca. 27 m ("15 Fd."), 28 December 1914, 1 complete lectotype, herein 

designated [ZMUH V-9737].
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6
Figure 15. Asychis trifilosus Augener. —  a. anterior 

end, left lateral view; b. posterior end, right posterior 
lateral view. Scales in mm.
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4.5 0.1
Figure 16. Asychis trifilosus Augener. —  

a. cephalic plate, dorsal view; b. anterior capillary. 
Scales in mm.
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Description. Length to 100 mm, width 4.5 mm (lectotype); 

length up to 160 mm for specimens from East Indies and Gulf of Oman 

(Fauvel, 1932: 206). Prominent prostomial carina anteriorly bounded by 

rostral mound [fig. 16a]; nuchal organs J-shaped; posterior third of 

cephalic plate covered with rugose papillae, however these not as 

dense or prominent as in A. attanticus [cf., fig. 13a]; posterior 

cephalic lobe distinctly crenulated, with moderately developed longi

tudinal furrows on both inner and outer walls and lip [fig. 16a]; 

cephalic lobes separated by indistinct notches. Anterior bilimbate 

capillaries lacking distal modifications, without granulations, limbi 

distinctly fimbriated [fig. 16b]; limbi of spirally fringed notosetae 

very faintly fimbriated, but lacking granulations, shafts with fine 

longitudinal striae; companion setae short, like those of Chivimia 

similis [cf., fig. 10c]. Setigers 1-6 completely glandularized, with 

prominent, undulating longitudinal fold on either side extending 

between noto- and neuropodia and separating dorsal from ventral 

regions [fig. 15a]; glandular areas restricted to parapodial tori 

posterior to setiger 6; segments again completely glandularized from 

setiger 14 to pygidium; with dorsal epaulettes on setigers 10-13 and 

17-19. Setiger 5 with well developed ventral collar at anterior 

margin, this feature diagnostic. First achaetous preanal segment 

reduced to narrow, transverse, dorsal rudiment lying immediately 

behind notopodial tori of setiger 19 [fig. 15b], second completely 

lacking. Pygidium with foliose, obcordate dorsal lobe bearing 

auricular ventrolateral processes and 3 forked or simple anal cirri 

[fig. 15b]; dorsal lobe with numerous, small, scattered, white papillae
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of varying sizes on posterior face; ventral lobe lacking auricular 

dorsolateral projections next to lateral incisions, lacking furrows 

or papillae on inner wall, with entire margin, together with dorsal 

lobe forming deep, posterior funnel-like pocket♦

Color in alcohol. Lectotype gray-white over first 6 setigers; 

setigers 7-13 reddish-brown with gray-white parapodial tori and narrow 

dorsal bands of same hue connecting adjacent notopodia; setiger 14 to 

pygidium again completely opaque gray-white; no markings. Based on 

type series, Augener (1926: 187) described color as follows: anterior

end to setiger 3 bright, gray yellow, this color continuing ventrally 

to setiger 6; middle body region bright or dark yellow-brown, glandular 

swellings whitish or gray-yellow; posterior region gray-yellow.

Distribution. New Zealand, Auckland, 28-65 m, in mud and muddy 

clay (Augener, 1926); Maylay Archipelago, Moluccas, Canal de Makjan 

(Mesnil and Fauvel, 1939); questionably from Gulf of Oman, 1,869 m, 

in greenish-brown mud (Fauvel, 1932) .

Remarks. A. trifitosus is very closely related to the type- 

species, A. atlanticus [see discussion above under the latter species]. 

Asychis tV'if'Ltosus differs in having papillae on the posterior face of 

the dorsal,"V rather than the ventral, pygidial lobe and in lacking 

longitudinal furrows on the inner wall of the ventral lobe. Moreover, 

the fimbriated proximal sheaths of the spirally fringed notosetae are

^This appears to be unique for the genus.
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nongranulated. A. trifilosus is immediately recognized by the 

distinctive, ventrally produced collar on setiger 5.

To a lesser extent, this species shows affinities with 

A. chilensis and is further distinguished in the remarks for the 

latter species.

Augener (1926: 189-190) indicated that the median dorsal and 

left lateral anal cirri were unbranched in the specimen herein desig

nated as the lectotype, whereas the right lateral cirrus was described 

as forked. However, his illustration [Fig. 7b, op. cit.] shows that 

both the dorsal and right lateral cirri are branched, whereas the left 

lateral cirrus is simple; AugenerTs figure and mine [fig. 15b]. 

correspond exactly.

The record from 1,869 m from the Gulf of Oman is questionable; 

species of the genus Apychis generally exhibit rather narrow 

metric distributions [Table 1], and this was taken well below the 

shallow littoral depth range for the other specimens of A. tv'ifilosus.

I was unable to obtain Fauvel1s specimen from Prof * Rullier’s private 

collection for examination.

Asychis clrilens'is (Hartmann-Schroder) , new combination

Figs. 17-18

Maldane ohilensis Hartmann-Schroder, 1965: 239-242, figs.
238-241.

Material. Chile: 3 paratypes, including 2 anterior ends and

1 complete individual, 1960 [ZMUH 505].
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6 m m

Figure 17. Asyohis ohitensis (Hartmann- 
Schroder). —  a. anterior end, right dorsolateral 
view; b. cephalic plate, right posterior doroslateral 
view; c. companion seta. Scales in mm.
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Figure 18. Asyohis ohilensis (Hartmann-Schroder). —  
a. pygidium, dorsal view; b. pygidium, ventral view. Scale 
in mm.
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Description. Length up to 95 mm, width to 3.5 mm (holotype); 

present material (paratypes) 56 mm for 11 setigers by 3 mm, 36 mm for 

10 setigers by 3 mm, 1 complete specimen measuring 29 mm by 0.5 mm. 

Prominent prostomial carina anteriorly bounded by sharp rostral mound 

[fig. 17b]; posterior third of cephalic plate somewhat rugose but 

papillae lacking; nuchal organs deeply J-shaped; posterior cephalic 

lobe distinctly furrowed and crenulated; cephalic lobes separated by 

small, U-shaped notches. Anterior capillaries unmodified, narrowly 

bilimbate; spirally fringed notosetae bilimbate, with clear, eccen

trically produced sheaths lacking granulations or fimbriae, main 

shafts striated only very proximally, these striae disappearing well 

below level of spiral fringes; companion setae short, with whiplike 

tip, faintly alate along outer curve of geniculation and prominently 

fimbriated [fig. 17b]. Both larger paratypes completely glandu- 

larized on setigers 1-3; with glandular scutes only ventrally on 

setigers 4-6, dorsum consisting of non-glandular, rugose cuticle; 

glandular region restricted to parapodial tori from setiger 7 poste

riorly; setiger 6 slightly elongated, segments 2-3 times as long as 

wide from setiger 7 on; ventral scutes very prominently developed 

beginning on setiger 4 [fig. 17a]. Preanal asetigers completely lack

ing from single complete paratype; anal mound prominent, sides more 

or less parallel, less obviously vase-shaped than in most species of 

genus, with prominent, terminal, digitiform papillae overlying anus 

[fig. 18a]. Pygidium rather typical for Asychis (sensu stvieto)3 

dorsal lobe more or less obcordate, with auricular ventrolateral 

projections or swellings [fig. 18a-b], each bearing distinct anal
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cirrus, similar cirrus also present middorsally; posterior face of 

dorsal lobe covered with well developed rugosities, but discrete 

papillae lacking [fig. 18b]; ventral lobe enclosing deep posterior 

pocket, margins distinctly crenulate.

Color in alcohol. Reddish fleshy-gray, no markings.

Distribution. Chile, Valparaiso to the Gulf of Corcovado; in 

mixed bottoms from 26-254 m, apparently preferring predominantly mud 

or clay mixtures to pure mud or clay; more commonly encountered in 

low oxygen tensions (Hartmann-Schroder, 1965: 241-242).

Remarks. The original description erroneously stated that 

Asychis chilens'is bears 21 setigers. As previously mentioned, the 

subfamily Maldaninae is characterized by bearing 19 or fewer setigers, 

and the one complete paratype available to me exhibits 19 setigers.

The pygidium was described by Hartmann-Schroder (1965: 240-241, fig. 

240) as bearing only very small, stubby lappets ("kleinen Zipfel[n]"), 

and an asetigerous preanal segment was stated to be present. As indi

cated above, no trace of a preanal asetiger was found on the one 

complete specimen available for study, and 3 prominent, well developed 

anal cirri are present. It appears from Hartmann-Schroder1s remarks, 

that the preanal asetiger she described refers to the anal mound 

[see fig. 18a].

Asychis chitensis belongs to the major complex of species with 

nonmodified anterior capillaries and exhibiting a prominent prostomial 

carina anteriorly bounded by a rostral mound. These features



immediately distinguish the members of this group from A. ampkiglyptus 

and A. ramosus [see below].

Asyohis ohitens'is is characterized by having Type A spirally 

fringed notosetae with very short nodes, much like those seen in spe

cies of the genera Maldane and Chirimia^ clear, nongranulated

sheaths bearing entire margins; the main shafts are unique in bearing 

striae only on the basalmost portion. The posterior portion of the 

cephalic plate and posterior face of the dorsal pygidial lobe are 

distinctly rugose, but discrete, obvious papillae are lacking, dis

tinguishing this species from A. attantious and A. trifitosus. The 

pygidium resembles that of A. auritus [see below], according to the 

original description, in bearing short, stubby lappets instead of long 

cirri, but the ventral lobe of A. chilens'is lacks the midventral 

incision seen in A. auritus [see fig. 19d, p. 69]. Based on the 

present material, however, the pygidium is much like that seen in 

A, attantious [see fig. 13d], except for the nature of the posterior 

papillae. A. chitenisis appears to be very closely related to 

A. attantious.

Asyohis auritus Uschakov 

Fig. 19

Asyohis auritus Uschakov, 1950: 214; 1955: 344, fig. 127, H-I;
1965: 320, fig. 127, H-I; Hartman, 1959: 450.

Material. Sea of Okhotsk: 26 August 1948, 700 m, coll: P.

V. Uschakov, 3 specimens [ZIL No. 4, identified by P. V. Uschakov].
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Figure 19. Asychis auritus Uschakov. —  a. ante
rior end, dorsoposterior view; b. anterior end, left 
lateral view; c. pygidium, posterior view; d. pygidium, 
left lateral view; e. anterior capillary; f. companion 
seta. Scales in mm.
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Description. Large, up to 53.8 mm for 8 setigers (incomplete 

specimens), width to 3.8 mm. Lateral cephalic lobes as for the genus, 

generally somewhat more triangular in outline than in most species 

[fig. 19a], deep longitudinal furrows on inner walls continuous with 

crenulations on posterior margins of lobes [fig. 19b]; prostomial 

carina prominent, anteriorly bounded by rostral mound; posterior third 

of cephalic plate smooth, /lacking rugosities of papillae; nuchal 

organs deeply U-shaped, bordered by pronounced N-shaped glandular 

areas [fig. 19a]; posterior cephalic.lobe distinctly crenulate, with 

19-23 bluntly rounded, uneven teeth. Anterior capillaries very stout, 

sheath heavily wrinkled with tuft of very fine pectinae at tip 

(possibly artifact of preservation) [fig. 19e]; Type A spirally 

fringed notosetae with very short nodes, similar to those of Chirimia 

species; companion setae with wide limbus forming prow where it joins 

main shaft proximally [fig. 19f]. Anal mound broadly triangular, 

typically rugose with many transverse grooves and folds, anal opening 

bordered by ring of about 10 digitiform papillae. Pygidium with 

foliaceous obcordate dorsal lobe bearing large lateral triangular 

flaps [fig, 19c-d] sometimes with short, digitiform processes, dorsal 

lobe occasionally also with short middorsal cirrus (Uschakov, 1955: 

fig. 127, I, cirrus missing on present material); ventral pygidial 

lobe well separated from dorsal lobe by sharp, angular, lateral 

notches, bilobate, with deep midventral notch [fig. 19c], inner 

surface with prominent longitudinal grooves and covered with many 

minute papillae.
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Color in alcohol. Yellowish-cream to reddish-ochre, glandular 

areas of cephalic plate tinged a purplish hue; no markings.

Distribution. West coast of south Sakhalin, Kamchatka and the 

Sea of Okhotsk, 110-700 m (Uschakov, 1950; 1955).

Remarks. Asychis auritus is readily recognized by the stout 

anterior capillaries with fine distal pectinae (although this may be a 

preservational artifact), the N-shaped glandular areas surrounding 

"the nuchal organs, the deep, V-shaped midventral incision on the 

ventral pygidial lobe and the lack of long anal cirri. It is the only 

known species of Asychts bearing a prominent prostomial carina and 

rostral mound which lacks a rugose, corrugated or papilla-studded 

posterior region on the cephalic plate. .

Asychis ramosus Levenstein 

Figs. 20-21

Asychis ramosus Levenstein, 1961: 165-166, fig. 9a-e; Hartman,
1965b: 68; Fauchald, 1972: 258.

Material. Panama (Pacific): 07°15 fN, 79°36?W, 1,866 m, in

green mud, 10 March 1891, Albatross sta. 3393, 6 specimens [USNM 49082* 

as Asychis ramosus by Fauchald, 1972).

Description. Large, length to 48.7 nun for 10 setigers in 

incomplete specimens, width to 3.5-4 mm. Prostomial carina and rostral 

mound lacking [fig. 20a, d]; nuchal organs large, deeply V-shaped, 

extending posteriorly to level of rear margins of lateral cephalic
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2 m m

4  mm

Figure 20. Asychis ramosus Levenstein. —  
a. cephalic plate, dorsal view; b. pygidium, dorsal 
view; c. pygidium, posterior view; d. anterior end, 
left lateral view; e. posterior end, right lateral 
view.
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Figure 21. Asyohis ramosus Levenstein. —  a. modified 
anterior capillary, with whiplike tip; b. geniculate companion 
seta; c. spirally fringed notoseta. Scale in mm.
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lobes [fig. 20a]; posterior portion of cephalic plate smooth, lacking 

papillae or rugose texture; posterior cephalic lobe entire, but inner 

wall with longitudinal furrows [fig. 20d]; cephalic lobes separated by 

deep lateral notches. Anterior capillaries [fig. 21a] stout, extremely 

elongated, with whiplike tips; spirally fringed notosetae [fig. 21c] 

with very long nodes, both types of setae heavily punctated with both 

pigmented and unpigmented granules and bilimbate, margins lacking 

fimbriae; comparnion setae with prominent ribbed limbus forming dis

tinct prow at proximal junction with shaft [fig. 21b]. First achaetous 

preanal setment extremely reduced, second completely suppressed.

Dorsal pygidial lobe obcordate, with auriculate ventrolateral projec

tions adjacent to lateral incisions [fig. 20c], bearing 3 multibranched 

cirri [anal cirri missing in material examined, although Fauchald 

(1972: 258) indicated they were present; such cirri are frequently 

broken off in preserved material]; ventral pygidial lobe well separated 

from dorsal lobe, margin entire, but with rounded dorsolateral projec

tions adjacent to lateral,incisions, inner surface with deep, evenly 

spaced, parallel grooves extending from base of enclosed funnel-like 

posterior invagination to margin of lobe [fig. 20c].

Color in alcohol. Light gray to reddish-gray or gray-brown; 

cephalic plate and dorsolateral surfaces of first, asetigerous segment ' 

with numerous mottled patches of light purple to reddish-brown blotches 

and spots [fig. 20d]; middle segments may exhibit small square blotches 

or long transverse stripes of same color; posterior face of dorsal 

pygidial lobe with irregular blotches of similar hue [fig. 20c].
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Distribution. Bering Sea, several localities > 2,416-3,940 m 

at temperatures of' 1.56-1.72°C (Levenstein, 1961); Gulf of California 

and Central American Trench, 1,897-3,701 m, in green mud (Fauchald, 

1972).

Remarks. The shape of the anterior capillaries and the heavy 

granulations of both those and the spirally fringed notosetae, the 

deep mottled pigmentation of the anterior body region, the very pro

nounced V-shaped nuchal organs and the lack of a prostomial carina and 

rostral mound distinguish A . ramosus from other species of the genus. 

Asychis ramosus shows affinities with A . atlantieus and A. trifilosus 

in the general configuration of the pygidium and in the long, branched 

anal cirri. It differs in lacking a carina or rostral mound and in 

having very heavily modified anterior capillaries, both features which 

are otherwise found in Asychis amphiglyptus [see below].

Asychis amphiglyptus (Ehlers)

Fig. 22.

Haldane amphiglypta Ehlers, 1897: 119-122, pi. 8, figs. 187-193.

Asychis amphiglypta: Arwidsson, 1907: 262; 1911: 35, pi. 1, figs.
27-31, pi. 2, figs. 47-58; Ehlers, 1907: 26; Monro, 1930: 172; 
1936: 169-170, fig. 31; Hartman, 1959: 450; 1966b: 59-61, 
pi. 19, fig. 6; 1967: 144; 1969: 421-422, figs. 1-5 (in part).

Asychis amphiglypta dbyssicola Eliason, 1951: 136-137, pi. I, 
figs. 4-6, text fig. 4.

Material. Antarctic Ocean: South Georgia, coll: V. D» 

Steinen, holotype of Haldane amphiglypta Ehlers [ZMUH V-1241];
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0.3 m m

Figure 22. Asychis amphiglyptus (Ehlers). —  
a. cephalic plate, frontal view; b. anterior end, left 
lateral view; c. cephalic plate, frontal view; d. pygidium, 
left lateral view; e. modified anterior capillary, showing 
whiplike tip.



Greenwich Island, Discovery Bay, South Shetland Islands, 58 m, coll:

W. L. Schmitt, 26 February 1963, USS Staten Island sta. 62-63, 44- 

specimens [USNM 46421, identified by 0. Hartman]; Potters Cove, King 

George Island, 35 m, 4 March 1963, coll: W. L. Schmitt, USS Staten

Island sta. 74-63, 1 specimen [USNM 46429, identified by 0. Hartman]; 

West Cumberland Bay, South Georgia, 251 m, 16 March 1926, Dtscovery* 

sta. 30, 3 specimens [BMNH 1930:10:8:2255-70, identified by C. C. A. 

Monro, 1936].

Description. Length 100-230 mm, width 4 mm (Hartman, 1966b; 

Monro, 1930; 1936), some specimens considerably smaller, 63 mm by 3 mm 

or less. Lateral cephalic lobes low, more or less auriculate poste

riorly [fig. 22a], margins entire, curved, distinct from [fig. 22] or 

merging with [fig. 22c] prostomial palpode, with 2-3 parallel grooves 

extending anterolaterally in most specimens [fig. 22b]; prostomial 

palpode wide, shovel-shaped; nuchal organs slightly curved [fig. 22c] 

to deeply U-shaped [fig. 22a]; carina and rostral mound lacking, 

cephalic plate completely flat [fig. 22b]; posterior portion of 

cephalic plate smooth, lacking rugose texture or papillae.; posterior 

cephalic lobe distinctly crenulate, with 15-25 blunt, rounded, even 

teeth [fig. 22a], inner wall evenly ribbed [fig. 22a-c]. Only two 

types of notosetae: (1) long proximally stout and distally whiplike

spirally fringed setae of Type A from setiger 3 in posterior row;

(2) shorter sheathed anterior capillaries with whiplike tips [fig. 22e] 

from setiger 1, comprising anterior row in setigers 2-19, some of these 

becoming transformed into spirally fringed notosetae posteriorly; no



companion setae. Pygidium unique, dorsal lobe forming bulbous, 

mushroom-shaped, cushionlike pad with fleshy, flat to slightly rounded 

central disk rimmed by flat lip resembling brim of hat [fig. 22d], 

margin entire, with small auricular lobes on either side next to 

lateral incisions; ventral lobe well separated from dorsal lobe by 

deep lateral incisions, margin entire, enclosing deep U-shaped pocket 

overlain dorsally by steep ventral wall of dorsal pygidial lobe; inner 

wall of ventral lobe lacking furrows or papillae.

Color in alcohol. Flesh to light or dark reddish-brown, occa

sionally faintly tinged with purple; bright red in life (Ehlers, 1907: 

26).

Distribution. Antarctic, South Shetland Islands, King George 

Island, South Georgia and Palmer Archipelago, Bransfield Strait 

(Ehlers, 1897; 1907; Arwidsson, 1911; Monro, 1930; 1936; Hartman,

1966b; 1967), 25-391 m, in mud, mud and stones, mud and sand. Doubt

fully from Auckland, New Zealand (Ehlers, 1907). The record of Mesnil 

and Fauvel from Indonesia (1939: 17-18), based on a single anterior 

fragment, is here regarded as doubtful. Off Puerto Rico, 5,033- 

5,044 m, in grayish clay (A. amphiglyptus abyssicolus).

Remarks. Asychis amphiglyptus appears to be the most highly 

specialized species of the genus, at least in the sense of being the 

most aberrant. Like A . ramosus, it lacks a carina or rostral mound and 

bears modified anterior capillaries with whiplike tips. Those of 

A. amphiglyptus differ, however, in lacking punctations or granulations
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The singular, highly developed, bulbous, mushroom-like dorsal pygidial 

lobe of A. amphiglyptus is clearly anticipated in the basic pygidial 

configuration of other species of the genus. However, A, amphiglyptus 

lacks any trace of the anal cirri which are so typical of the species 

of this genus. Nonetheless, Monro (1936, fig. 31) and Hartman (1966b, 

pi. 19, fig. 6) noted the presence of three short cirriform processes 

on the dorsal pygidial lobe of specimens from South Georgia and Palmer 

Archipelago (all 3 of Monro's specimens from sta. 30 examined by me did 

not, however, bear any anal cirri).

Asychis amphiglyptus is unique in bearing only two types of 

notosetae, the whiplike companion setae seen in other maldanines having 

apparently been lost (however, see Monro, 1936).  ̂ In this feature, as 

well as in the singular configuration of the pygidium, this form 

appears to be one of the most specialized members of the genus. Its 

closest affinities appear to lie with Asychis ramosus. Both species 

bear the usual whiplike anterior capillaries which are not otherwise 

known in this subfamily.

Asychis amphiglyptus dbyssicolus Eliason, 1951, from grayish 

clay in 5,033-5,044 meters off the Puerto Rico Deep differs from the 

nominate subspecies in having relatively longer posterior setigers 

(with length-width ratios of 6:1, rather than 3:1), a higher carina, 

barely perceptible lateral pygidial incisions, much elongated spirally 

fringed notosetae and much reduced glandularization of the anterior end

1Asychis victoviae Benham [see below] also bears only two types 
of notosetae, but the spirally fringed notosetae and companion setae 
are present, whereas the anterior, simple capillaries are missing.



and of the parapodial tori. In other respects, and especially in the 
configuration of the pygidium, A. a. amphiglyptus and A. amphiglyptus 

dbyssicolus closely resemble each other. I did not examine any 

examples of A., a. abyss'Lcolus 9 however, and the two forms may represent 

distinct species.

Augener (1926: 182-183) recorded A. amphiglyptus from New 

Zealand based upon an incomplete anterior fragment; however, the pres

ence of uncini on setiger 1 precludes referring that specimen to the 

subfamily Maldaninae. Benham (1916: 154) noted that duplicates of 

specimens from Waiheke, near Auckland, New Zealand, which he had sent 

to Ehlers differed from A. amphiglyptus in several respects [however, 

see Ehlers, 1907: 26].

Genus Metasychis, new genus 

Type-species: Maldane disparidentata Moore, 1904, here designated.

Gender: Masculine.

Diagnosis. Lateral cephalic lobes reduced, with crenelated 

margins [fig. 23a, c~d, p. 85], or well developed, margins with long 

dendritic processes [fig. 24b, p. 90]; prostomial palpode expanded, 

mushroom-shaped, anteriorly flat [fig. 24a, p. 90], resembling that 

of species of Chivimia\ lateral lobes set off from prostomial palpode 

by furrows joining J- or U-shaped nuchal organs; prostomial carina and 

rostral mound lacking [fig. 23a, p» 85] or moderately developed 

[fig. 24a, p. 90]. Collar on setiger 1 generally reduced, produced 

only ventrally as thick, fleshy roll [fig. 23 a, p» 85], but completely
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developed in some specimens. Anterior capillaries unmodified; spirally 

fringed notosetae typically of Type B, sometimes Type A; companion 

setae typically long, occasionally short in MprimitiveM forms. With 1

reduced achaetous preanal segment, or none; anal plug lacking.

Pygidium. well developed, produced dorsally into flaring hood, with or 

without anal cirri, forming deep funnel-like pocket together with 

ventral lobe, entire pygidium somewhat trumpet-shaped [figs. 23b; 

cf. also fig. 30e, p. 113].

Remarks. ■ The genus Metasychis has an essentially northern 

distribution. It includes the following species: M. disparidentatus

(Moore, 1904), Af. 'gotoi (Izuka, 1902) and M. firribriatus (Treadwell, 

1934). - This genus is essentially characterized by J-shaped nuchal 

organs., Type B spirally fringed notosetae accompanied by long compan

ion setae, and a collar produced only ventrally on setiger 1.

However, M. gotoi is highly plastic and exhibits a combination of

these characters along with features more typical of the genus 

Chirimia, such as Type A notosetae (these, when present, are generally, 

but not always accompanied by iong companion setae), a dorsally com

plete collar on setiger 1 and U-shaped nuchal organs. Some species, 

such as M. fimbriatus, appear to represent a link between Chirimia 

and Metasychis. A consistent feature separating Metasychis from 

Chirimia, however3 is the total absence of an anal plug in Metasychis, 

and its constant presence in Chirimia. I believe this feature to be 

a reliable genus-group criterion, based upon its distribution within 

the subfamily. Moreover, the species of Metasychis, no matter how
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closely they may approach Chirimia in other respects, never exhibit 

the heavy, prominent wrinkles in the sheath of the anterior capillar

ies and the spirally fringed notosetae, a character universally found 

in Chivimia. Metasyoh'ls comprises a group of species which appears to 

form a link between the genera C'k'ivimia and Sabaco via Metasyoh'ls 

gotoi, through M. disparidentatus to Sabaco elongatus [see below].
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%Key, to Species of Metasychis

1. Lateral cephalic lobes produced into long, digitiform 

lobes [fig. 24b, p. 90]; posterior dorsal epaulettes 

lacking; dorsal pygidial lobe a flaring, petaloid hood, 

with several simple cirri along margin [fig. 24c, p. 90]

 -  2

1 . Lateral cephalic lobes, low, margins entire or faintly cre-

nate [fig. 23a, p. 85], without digitiform processes; with 

posterior dorsal epaulettes [fig. 23b, p. 85]; dorsal pygidial 

lobe petaloid, trumpet-shaped, without cirri of any sort [figs. 

23b; cf. also 30e, p. 1 1 3 ] .............M, dispar'identatus ̂ p. 84

2. Margin of posterior cephalic lobe entire [fig. 26a, p. 99];

posterior portion of cephalic plate with distinct carina

[fig. 26a]; dorsal pygidial lobe bilobed, with mid-dorsal 

notch [fig. 26b, p. 99]; posterior surface of pygidium with 

prominent papillae ........... .. AL fimbriatus, p. 97

2 . Margin of posterior cephalic lobe distinctly dentate or

crenate[fig. 24a, p , 90]; posterior portion of cephalic 

plate without distinct carina [fig. 24a]; dorsal pygidial 

lobe without middorsal notch, without papillae on poste

rior surface ............... . . . . . . . . .  . M. gotoi9 p. 89

^There is an additional form (see Metasychis sp., p, 97) from 
the Philippine Islands and Borneo representing one or more species 
too poorly characterized for profitable inclusion in this key.
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Metasyohis disparidentatus. (Mo o t b) 9 new combination

Fig. 23

Haldane disparidentata Moore, 1904: 494-496, pi. 28, figs. 32- 
■ 35; 1909: 282; Stasek, 1966:12.

Asychis disparidentatus: Arwidsson, 1907: 262; 1922: 43.

Asyehis disparidentata: Arwidsson, 1912: 434; Hartman, 1954b:
12; 1959: 450; 1961: 64; 1966a: 398; 1969: 423-424, figs.
1-5; Berkeley and Berkeley, 1941: 50; 1952: 46-47, figs.
89-90; Imajima and Hartman, 1964: 316-317; C. Berkeley,
1966: 846; 1968: 562; Reish, 1968: 89.

Haldane (Asychis) disparidentata: Moore, 1923: 237-238;
Takahashi, 1938: 209-211, fig. 12

Material. California: San Diego, 1902, coll: E. C. Starks,

1 syntype [CASIZ No. 43]; San Diego, coll: E. C. Starks, intertidal,

4+ specimens [possible syntypes]; Beaver Shoal, San Diego Bay* 19 

July 1905, U.S.S. Albatross, 2 specimens [USNM 16911]; Corona del Mar, 

21 July 1937, coll: G. E. MacGinitie, 22-32 m, 3+ specimens [USNM

40698]; Monterey Bay, Albatross sta. 4548, 7 June 1904, 107 m, 1 

specimen [USNM 17233, identified by J. P. Moore]. British Columbia: 

Winter Harbor, Quatsino Sound, 12 September 1912, coll: E. and C.

Berkeley, 1 specimen [USNM 40688].

Description. Very large, up to 150 mm long by 4-6 mm wide. 

Lateral cephalic lobes with faintly crenulate margins of low relief 

(San Diego; fig. 23a), or bearing 5-6 large, bluntly rounded, gear

like teeth [fig. 23a, c], with moderate profile, rising posteriorly 

(Corona del Mar, Monterey Bay, British Columbia), lobes separated" 

from prostomial palpode on either side by deep incisions merging with
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Figure 23. Metasychis disparidentatus (Moore). —  
a. anterior end, left lateral view; b. posterior end, 
dorsal view; c. anterior end, left posterior dorsolateral 
view; d. cephalic plate, dorsal view.



J-shaped nuchal organs [fig. 23c-d)„ Prostomial palpode flat, thick, 

mushroom-shaped [fig. 23a] (San Diego) to subtriangular [fig. 23d] 

(Corona del Mar, Monterey Bay, British Columbia). Carina indistinct, 

without transverse furrows, represented by vague median swelling (San 

Diego) to moderate (Corona del Mar, Monterey Bay, British Columbia); 

nuchal organs short, somewhat glandularized, with parallel stems. 

Posterior cephalic lobe low to moderate, with about 15 faint Granula

tions or with bluntly rounded teeth, corresponding to condition seen 

in lateral cephalic lobes, inner walls of all cephalic lobes smooth. 

Collar ventrally well developed, suppressed dorsally, although well 

demarcated above by prominent furrow, indicating tendency towards 

dorsal development of collar in some specimens. Anterior capillaries 

heavily bladed along one side; spirally fringed notosetae of Type B, 

very long, robust, eccentrically sheathed, hirsute, the fimbriae 

greatly expanded [see fig. 3c]; companion setae long, whiplike, ante

riorly alimbate, becoming narrowly unilimbate in middle and posterior 

setigers. With distinct transverse dorsal epaulettes of flaplike 

tissue connecting adjacent notopodia beginning on setiger 5 or 6 

and continuing to pygidum [fig. 23b]. Anterior achaetous preanal 

somite represented by narrow annulation, ventrally much restricted, 

coalescing dorsally with anal mound [fig. 23b], second preanal com

pletely missing. Pygigium well developed, dorsal lobe petaloid, 

trumpet-shaped, often somewhat flaring [fig. 23b; see also fig. 30e, 

p. 113] separated from ventral lobe by deep, V-shaped lateral notches; 

margins of both lobes completely smooth to faintly crenate.



87

Color in alcohol. Pale yellowish-white (San Diego, Monterey) 

or dark reddish-brown with faint purple tinge, slightly iridescent 

(Corona del Mar, British Columbia); no markings.

Distribution. Western Mexico, Gulf of California, intertidal 

(Reish, 1968). Southern California, intertidal to 559 m (Moore, 1904; 

Berkeley and Berkeley, 1941; Hartman, 1963; Fauchald, 1972); central 

California, 10-206 m (Moore, 1923; Hartman, 1954b). British Columbia, 

west coast Vancouver Island, intertidal to 186 m (Arwidsson, 1922; 

Berkeley and Berkeley, 1952; 1962; C. Berkeley, 1966; 1968). Doubt

fully from Japan, Izu Peninsula (Takahashi, 1938; Imajima and Hartman, 

1964). In gray, green or sandy mud, coarse sand and shells. The 

record from 1,400 m in the Gulf of California by Fauchald (1972: 255- 

256) is doubtful.

Remarks. This species, like its close relative, M. gotoi 

(Izuka), is highly polymorphic, widespread, and exhibits a wide 

bathymetric distribution throughout its range. The two species are 

sympatric over wide areas of their geographic distribution and 

occasionally appear to intergrade with respect to certain important 

characters. Four specimens from the Philippine Islands identified as 

Maldane disparidentota by A. L. Treadwell (1920: 598-599), exhibit 

certain characteristics of both species. Since the posterior ends 

are missing* it is impossible to assign them to species with any 

certainty. They are described herein as Metasyohis sp. [see below, 

p. 97].
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Specimens of M. disparidentatus from the eastern Pacific 

present two distinct morphological types. On one hand are seen very 

large specimens from San Diego (type locality) exhibiting faintly 

crenulate margins of low relief around the cephalic plate, and bearing 

thick, mushroom-shaped prostomial palpodes. These specimens are all 

pale yellowish-white in color. Specimens from Corona del Mar,

Monterey Bay and British Columbia are much smaller animals, with 

prominently toothed cephalic limbi of moderate profile and subtriangu

lar prostomial palpodes. These are dark reddish-brown in color, with 

the exception of the specimen from Monterey Bay. This consistent 

difference in size and morphology may represent juvenile and adult 

forms, although this is by no means clear. So far as is known, only 

the two color forms are found in the eastern Pacific. Unlike the 

relationship between size and morphology, color and morphology are not 

consistently linked, as seen in the Monterey Bay example.

Fauvel (1932: 205) considered that Metasychis disparidentatus 

probably represented a variety of Chirimia biceps, based upon a 

specimen he identified as Asychis disparidentata from 1,650 m (902 

fms) south of Cape Comorin, India. However, FauvelT s description 

does not match that of M. disparidentatus in several important 

respects, particularly with regard to the configuration of the 

cephalic lobes, and his identification is considred doubtful. Simi

larly, Takahashi?s 1938 record from Japan, although certainly possible, 

is here regarded as unlikely, since no other specimens have been taken 

in this well collected region.



Metasychis gotoi (Izuka), new combination 

Fig. 24

Maldane gotoi Izuka, 1902: 109, pi. 3, figs. 1-8.

Haldane aoronata Moore, 1903: 483-485, pi. 27, figs, 94-96.

Maldane collaviceps Augener, 1906: 163-167, pi. 6> figs. 114- 
120; Hartman, 1959: 450; 1965a: 199.

Asychis gotai: Arwidsson, 1907: 252; Annenkova, 1938: 192.

Asyehis gotoi: Fauvel, 1932: 205; 1934: 57, figs. 2, 3; 1953:
387, fig. 200, a-b; Okuda, 1938: 100; 1939: 239; Mesnil and 
Fauvel, 1939: 16-17, fig. 11; Uschakov, 1955: 322, fig. 127, 
A-D; Imajima and Hartman, 1964: 317; Guille and Laubier, 
1966: 276.

Asychis nr. gotoi: Hartman, 1963: 65; 1969: 425, figs. 1-4.

Asychis shaccotanus Uchida, 1968: 603-604, fig. 7 (1-14).

Material. Kuril Islands: . 69 m, 2 September 1948, coll:

P. V. Uschakov, 1 specimen [ZIL No. 1/28282]. Japan: Off Honshu

Island, Albatross sta. 3775, 5 June 1900, 106 m, 14 paratypes of 

Maldane coronata Moore [USNM 5324]; Albatross sta. 3698, 285 m,

5 May 1900, paratype of Maldane coronata Moore [CASIZ Type No, 608]. 

Dutch Guiana: Chain Cruise 35, Dredege 33, 07°52TN , 54°31.51W to 

07°551N, 54°35’W, 25 April 1963, in 530-550 m, 2 specimens [AHF, as 

Asychis collariceps by 0. Hartman]. Adriatic Sea: . Sta. 382, coll: 

P. Fauvel, 1 specimen [MNHNP]. -

Description. Length 24-130 mm, width 2.5-5 mm (complete 

specimens, Japan), fragments to 8 mm wide at greatest width, indi

cating possible lengths of 300-400 mm in living animals'(Moore, 1903 

483); 35 mm long by 1.5 mm wide (Adriatic); 180 mm long by 4.5 mm
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Figure 24. Metasyohis gotoi 
(Izuka). —  a. cephalic plate, frontal 
view; b. anterior end, left lateral view; 
c. pygidium, right lateral view.
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wide (West Indies; Augener, 1906: 163). Margin of lateral cephalic 

lobes produced into 4-7 dendritic processes of varying length [fig. 

24a-b], longest on northwest Pacific specimens (up to one-half width 

of cephalic plaque), reduced to uneven dentate margin in West Indian 

examples (Augener, 1906, fig. 114). Prostomium wide, flat, mushroom

shaped in dorsal view [fig. 24a], separated from lateral cephalic 

lobes by deep, J-shaped nuchal slits in specimens from Japan and 

Kurile Islands, these slits short, terminating anterior to midline 

of cephalic plate, resembling those of Af. d'is'pavidentatus, nuchal 

organs U-shaped, in tropical western Atlantic and Adriatic Sea. 

Prostomial carina indistinct, with very low to slight profile, smooth, 

rostral mound lacking, except in specimens from Kurile Islands which 

bear several transverse wrinkles extending in rows between inner 

curves of nuchal slits from behind rostral mound [fig. 24a]. Poste

rior cephalic lobe strongly dentate with 15-27 marginal teeth.

Setiger 1 forming thick, fleshy ventral collar, this dorsally sup

pressed in northwest Pacific specimens [fig. 24b], being fully 

developed dorsally^and ventrally and bearing prominent lateral 

notches on either side in Indonesian material (Mesnil and Fauvel,

1939: 16)', in specimens from Andaman and Laccadive Seas (Fauvel,

1932: 205; 1953: 387), in western Atlantic (Augener, 1906: 164, pi.

6, fig. 114) and in Mediterranean animals; where dorsally developed, 

collar is thin, closely imbricated over preceding achaetous somite. 

Spirally fringed notosetae spinose, of Type A (Kuril Islands,

Adriatic, western Atlantic), or fimbriae expanded, of Type B (Japan, 

MaZdane oovonata^ paratypes), eccentrically sheathed, forming strong
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blade along one side of main shaft hasally; companion setae smooth 

medially and distally, proximally faintly sheathed, evenly expanded 

and stout (Kuril Islands, Adriatic) to geniculate, faintly limbate 

along geniculate border (Japan, Maldane coronata) * very long (Kuril 

Islands) to quite short (Adriatic). No dorsal epaulettes between 

posterior notopodia. One achaetous preanal somite, varying from 

well developed (Atlantic, Japan) to almost completely suppressed, 

dorsally confluent with wide, heavily sculptured, rectangular or 

vase-shaped anal mound. Pygidium well developed with broadly flaring 

dorsal lobe, margin generally sinuate with as many as 11 long, 

unbranched cirri (usually 6) situated at apices of sinuations [fig. 

24c]; ventral lobe extending anteriorly almost to posterior margin of 

setiger 19 in some specimens, margin irregularly dentate (Kuril 

Islands) to smoothly undulate (Japan), separated from dorsal lobe 

by deep lateral incisions on either side.

Color in alcohol. Yellowish-gray (Kuril Islands, West 

Indies) or pale yellow (Adriatic) to yellowish- or pinkish-flesh 

color (Japan). No markings.

Distribution. South Sakhalin and Kuril Islands (Uschakov, 

1955); northern Sea of Japan (Moore, 1903; Annenkova, 1938); Japan 

(Izuka, 1902; Moore, 1903; Okuda, 1938; 1939; Uchida, 1968), 70-482 m. 

Java, Moluccas (Mesnil and Fauvel, 1939), Indian Ocean, Andaman Sea, 

735 m, Laccadive Sea, 1,900 m (Fauvel, 1932). Adriatic Sea (Fauvel, 

1934), Mediterranean Sea, France, 90 m (Guille and Laubier, 1966).

West Indies, 314-735 m (Augener, 1906), off Dutch Guiana, 520-550 m
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(Hartman, 1965a). California, Coronado Canyon, 1,265 m (Hartman, 

1963). Littoral to upper slope depths in mud, sand, mud and sand, 

green mud, fine volcanic sand, globigerina ooze, stone and pebble 

bottom.

Remarks. This species, widely distributed both geographically 

and bathymetrically, exhibits a high degree of morphological plastic

ity, with some intergradation between the extremes. In the northwest 

Pacific, the collar is reduced to a thick, deep, ventral fold, 

whereas in the tropical parts of its range a well defined collar 

bearing lateral notches completely circumscribes setiger 1. This 

complete collar is quite thin, unlike the thick fold found in speci

mens from Japan and the Kuril Islands, and rather closely overlies 

the first achaetous somite.

The nuchal slits are J-shaped in specimens from Japan and the 

Kuril Islands, with short stems which do not quite reach the midline 

of the cephalic plate, much resembling the condition seen in M. 

disparidentatus. In specimens from the tropical western Atlantic and 

the Adriatic Sea, these nuchal organs are U-shaped. Maldane 

collariceps Augener is indistinguishable from Metasychis gotoi (Izuka) 

in every respect, and the full development of the collar in Indian 

Ocean specimens of M. gotoi ̂ the only feature by which Af. eottaviceps 

was distinguished from M.. gotoi3 demonstrates the synonymy of these 

two taxa.

A similar plasticity is exhibited in the configuration of the 

spirally fringed notosetae, in which the fimbriae range from spinose
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and closely imbricated (Type A) to expanded (Type B). Type A 

notosetae are found on specimens from the Kuril Islands, the Adriatic 

Sea and the western Atlantic; Type B is seen in the paratypes of 

Maldane coronata Moore. The synonymy between Metasyohis''gotoi 

Matdane coronata is well established (Augener, 1906: 164; Arwidsson, 

1907: 262; Okuda, 1938: 100; Mesnil and Fauvel, 1939: 16; Fauvel,

1953: 387; Uschakov, 1955: 344; 1965: 322; Hartman, 1959: 460;

Imajima and Hartman, 1964: 317). Similarly, Asychis schaccotanus 

Uchida differs in no way from Metasyohis gotoi and these two taxa are 

herein synonymized.

There appear to be two forms of this species complex. A 

more "ancestral” form with certain features of the genus Chirimia 

(such as the presence of a complete collar on setiger 1 and Type A 

spirally fringed notosetae) is distributed in the western tropical 

Atlantic Ocean and Mediterranean Sea. A more "derived" form, with 

Type B spirally fringed notosetae and a collar produced only ven- 

trally on setiger 1 is found in the western Pacific, with inter

grading forms in the Indian Ocean. It is uncertain whether the 

forms referred herein to M. gotoi comprise a cosmopolitan and plastic 

super-species, or whether they represent several, currently indis

tinguishable species. Whatever the taxonomic assessment, it appears 

clear that a group of closely related forms ranges through three 

ocean basins, with an ancestral type or types in the Atlantic, and 

derived morphs in the Pacific.
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Metasyehis sp.

Fig. 25

Haldane disparidentata: Treadwell, 1920: 598-599. [Not
Moore, 1904].

Material. Borneo and the vicinity of Philippine Islands: 

Silangan Island, Sibuko Bay, Albatross sta. 5592, 29 September 1909, 

567 m, in green mud [see Anonymous, 1911: 86], 1 anterior fragment 

[US'NM 16872, as Haldane dispartdentata by A. L: Treadwell]; off 

western Samar, Badian Island, Albatross sta. 5207, 14 April 1908,

65 m, in green mud, sand [see Anonymous, 1911: 28], 2 anterior frag

ments [USNM 17591, as Haldane disparidentata by A. L. Treadwell]; 

Taratara Island, Albatross sta. 5209, 14 April 1908, 37 m, in green 

mud [see Anonymous, 1911: 28], 1 anterior fragment [USNM 17590, as . 

Haldane disparidentata by A. L. Treadwell].

Description. One anterior end of 12 setigers [USNM 16872] 

measuring 125 mm, width 6 mm. Margins of lateral cephalic lobes 

produced into long, regular to irregular dendritic processes, not 

separated from margin of prostomial palpode; palpode flat, mushroom- 

shaped, closely resembling that of Hetasychis disparideniatus or 

M. gotoi. Carina indistinct to moderately developed, no clear 

demarcations. Nuchal organs short, glandular, J-shaped [USNM 17590 

and 17591] to long, narrowly U-shaped [USNM 16872; see fig. 25b-c]. 

Posterior cephalic lobe with large, evenly triangular teeth [USNM 

17590 and 17591] or with bluntly rounded, irregular teeth, sometimes 

multiply serrate [USNM 16872]. First setiger prolonged anteriorly
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6 m m

Figure 25. Metasychis sp. —  a. anterior 
end, left anterior lateral view; b. cephalic plate, 
frontal view; c. cephalic plate, frontal view.
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into well developed, thin, complete collar, dorsal portion extending 

farther anteriorly than ventral part [USNM 17590 and 17591], this 

condition reversed in USNM 16872 [fig. 25a], lateral notches present 

in latter specimen. Posterior dorsal epaulettes present [USNM 17590 

and 17591] or absent [USNM 16872]. All specimens posteriorly incom

plete. Setation as in M. disparidentatus or M. gotoi; spirally 

fringed setae of Type A [USNM 16872, 17590] or Type B [USNM 17591]; 

companion setae distinctly limbate [USNM 17591] or smooth [USNM 

17590, 16872], sometimes proximally expanded. In all other respects 

indistinguishable from M. disparidentatus or M, gotoi..

Color in alcohol. Pale yellow to yellowish-white. No 

markings.

Remarks. These specimens share similarities with both 

M. disparidentatus and M. -gotoi: They resemble M. gotoi in bearing

prominent dendritic processes on the margins of the lateral cephalic 

lobes and in the possession of a dorsally complete, thin, well 

developed collar on setiger 1. The variation in the configuration of 

the nuchal organs is similar to that seen in M. gotoi. Those speci

mens which exhibit short, J-shaped nuchal slits also resemble 

M. disparidentatus. The spirally fringed notosetae also span the 

variation observed in M. gotoi> being of both Type A and B, and, in 

the latter case, also conform to the condition seen in M. 

disparidentatus. The posterior dorsal epaulettes seen in three of 

the specimens are identical to those observed in M. disparidentatus\ 

such epaulettes are absent in one of the Philippine examples, as well
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as in all known specimens of M. gotoi. The nature of the pygidium is 

unknown, and it is unclear whether or not the dorsal lobes are entire 

or bear anal cirri.

The taxonomic status of Metasychis sp. is unclear. Although 

it superficially resembles a morphological intergrade between M. 

d'ts'pavidentatus and M. gotoi, it probably comprises one or more dis

tinct, endemic species'*" in the area of the permanent Indo-Pacific 27°C. 

isotherm. As such, it (or they) may represent a relict group with a 

previously much more widespread distribution.

Metasychis fimbriatus (Treadwell), new combination

Fig. 26

Maldanella fimbriata Treadwell, 1934: 8-9, pi. 2, figs. 22-24. 

Asychis fimbriata: Hartman, 1956: 295; 1959: 450.

Material. Puerto Rico: Johnson-Smithsonian Deep-Sea Exped.

sta. 35, 8°23'40"N, 67°16'45"W, 145-180 m (80-100 fms), 1933, holo-

type of Maldanella fimbriata [USNM 20036].

Description. Length of holotype (the only known specimen)

33 mm, width 1.4 mm [35 mm by 2 mm, according to Treadwell, 1934]. 

Lateral cephalic lobes very high, forming deep pocket over posterior 

portion of cephalic plate, margin entire without crenulations or 

furrows on inner wall; prostomial carina moderately developed

1M. disparidentatus is not reliably known outside the eastern 
Pacific region.



99

1 .5  mm

1.5 mm

dorsolatera l

lobe

v e n tro la te ra l
lo b e

Figure 26. Metasychis firribriatus (Treadwell). 
—  a. cephalic plate, frontal view; b. pygidium, 
right lateral view; c. pygidium, posterior aspect.
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[fig. 26a], with numerous transverse furrows, anteriorly bounded by 

well defined rostral mound, extending posteriorly almost to base of 

posterior cephalic lobe; nuchal organs deeply U-shaped, bordered 

posteriorly by transverse glandular furrow; prostomial palpode 

expanded, anteriorly flat, mushroom-shaped in dorsal view, sharply 

set off from lateral cephalic lobes. Collar on setiger 1 well 

developed, complete, closely imbricated over first achaetous segment. 

Spirally fringed notosetae spinose, of Type A, accompanied by 

alimbate, short companion setae proximally expanded and bearing 

whiplike tips. Dorsal pygidial lobe bilobate, with deep middorsal 

notch [fig. 26c], with 3 long, simple cirri arising from margin; both 

dorsal and ventral pygidial lobes bearing auricular lateral projec

tions bordering deep lateral incision separating the 2 lobes [fig. 

26a-b]: posterior surfaces of both dorsal and ventral pygidial lobes 

with numerous, large, scattered papillae, ventral lobe also with 

deep longitudinal furrows and crenulate margin [fig. 26c].

Color in alcohol. White, no markings.

Distribution. Known only from the type locality.

Remarks. Both Treadwell (1934: 8) and Hartman (1956: 295) 

indicated that the holotype has 20 setigerous segments. An examina

tion of the holotype revealed 19 setigers, however, which is consis

tent with the diagnosis of the subfamily.

Metasychis fimbriatus shows some features characteristic of 

other genera. The posterior prolongation of the prostomial carina is
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otherwise found only in the genus Maldane and the pygidium resembles 

that seen in species of the genus Asyohis, particularly with regard 

to the anal cirri and posterior papillae. However, the well developed 

collar on setiger 1, the configuration of the prostomial palpode and 

the nuchal organs are typical of the genus Chir'imia. Metasychis 

fimbriatus appears to be derived from Atlantic-type M. gotoi.

Genus Sdbaco Kinberg, emended

Type-species: Sabaco maculatus Kinberg, 1867, by monotypy.

Gender: Masculine.

Sabaco Kinberg, 1967: 341.

Maldanopsis Verrill, 1900: 659. Type-species: Maldane elongata
Verrill, 1873, by original designation and monotypy.

Branchioasychis Monro, 1939: 352. Type-species: B. colmani
Monro9 1939, by original designation and monotypy. [See 
Light, 1974a: 176].

Emended Diagnosis. Lateral cephalic lobes separated from 

posterior lobe by lateral notches, reduced to low rims with entire 

margins, not set off from prostomial palpode [fig. 29a, p. 111], 

without furrows on inner walls; nuchal organs small, crescentic, 

never J- or U-shaped; prostomial carina usually well developed [fig. 

29a], occasionally extending posteriorly for most of length of 

cephalic lobe, rostral mound present or absent. Collar on setiger 1 
well developed, complete. Achaetous preanal segments and anal plug 

totally lacking. Pygidium well developed, with trumpet-shaped, 

petaloid dorsal lobe [figs. 29c, p. Ill; 30e, p. 113] separated from 

ventral lobe by deep, lateral, V-shaped incisions, together with
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latter forming deep posterior funnel-like pocket; margins of both 

pygidial lobes entire; no anal cirri. Spirally fringed notosetae of 

Type B; campanion setae very long, typically alate [fig. 30f, p. 113], 

with keel-like lateral expansion proximally.

Remarks. The glandular pattern of scutes on the dorsum of 

the first 4-6 setigers is important in separating the species of 

Sabaco [see figs. 27-28].

The peculiar gill-like, digitiform papillae found on the 

dorsum of the middle body region on some individuals of some species 

from low latitudes in the Atlantic Ocean has caused considerable 

taxonomic confusion and resulted in the proposal of a distinct genus, 

Bvanoh.'ioasydhis ̂ by Monro. However, these papillae merely represent 

individual variation within a single species$ Sabaco elongatus [see 

below, and Light, 1974a], which exhibits them in the trqpical, but not 

in the northern, parts of its range, with considerable overlap in 

between. The situation regarding the imperfectly known S. dovsof'Ll'is 

(Kirkegaard) and S. dakavens'Ls (Rullier), both from off western Africa 

and both of which bear such papillae, is unclear. Whether or not 

these two species always bear such papillae is unknown and must await 

more extensive collecting. Regardless, the presence of these 

papillae has little taxonomic value, and is, at best, only of specific 

importance in two African forms.

The species of Sabaco appear to represent the culmination of 

the evolution of the subfamily Maldaninae. The tendency for loss of 

posterior body segments is most pronounced in this genus, and none of .



Figure 27. Dorsal Scutation of Sabaoo. —  a. S. oavolinae (Day); 
b. S. elongatus (Verrill); c. S. steineri Light, sp. nov.; d. S. maoulatus 
Kinberg.
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Figure 28. Dorsal Scutation of Sabaco. —  a. S. atlantideus (Kirkegaard); 
b. Sabaco sp. (Augener); c. S. javanicus (Augener); d. S. dorcofilis (Kirkegaard).
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them exhibits any trace of the preanal asetigers; S. oarolinae 

has additionally lost the last setiger, and only 18 setigerous seg

ments are present.

Sabaco contains the following ten species: S. maoutatus

Kinberg, from Indonesia, S. elongatus (Verrill), from Central America 

northward:to Maine and recently introduced and established in San 

Francisco Bay in the Pacific [see Light, 1974a], S', oarolinae (Day) , 

from off North Carolina, S. atlantideus (Kirkegaard), S. dovsofilis 

(Kirkegaard), S. ddkavensis (Rullier) and Sabaco sp. (Augener), the 

last four of which are all from off western Africa, S. javanicus 

(Augener) from off Java, S. gangeticus (Fauvel), from the Ganges 

Delta,. India, and S. stedneTi^ new species, from the Gulf of 

Thailand.
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1Key to Species of Sabaco

1. Setae of setiger 1 emerging from beneath anterior margin 

of collar [fig. 32a, p. 120]; posterior setigers with 

lengthrwidth ratio of about 24:1, with globular, papillae 

dispersed in single middorsal row [fig. 32b, p. 120]; 

cephalic lobes with slightly crenulate margins [fig. 32a]; 

dorsal pygidial lobe with 2 very pronounced triangular or 

subrectangular, flaglike, posteriorly directed ventro

lateral flaps [fig. 3 2 b ] .................5. atlantideus > p. 119

1'. Setae of setiger 1 emerging posterior to collar [fig. 29b, 

p. Ill]; posterior setigers with length:width ratios of 

13:1 or less, with globular papillae in 3 rows, randomly 

dispersed, or lacking altogether; margins of cephalic 

lobes entire [fig. 29a, p. Ill]; dorsal pygigial lobe 

entire [fig. 29c, p. Ill], or, if bearing ventrolateral 

flaps, these directed ventrally [figs. 35d, p. 131;

36a, p. 1 3 4 ] ...........................   . . . . . . . . . . . 2

2. Posterior setigers extremely elongate, with length:width 

ratio of about 13:1, with globular papillae arranged in 

single middorsal and 2 lateral longitudinal rows [fig. 30b, 

p. 113]; rostral mound lacking, prostomial carina indistinct

or lacking [fig. 30a, p. 113] . . . . . . .  S'. elongatus3 p. 112

. ^Excluding S', dakqrensis (Rullier) and Sabaco sp. (Augener) from 
off west Africa; both are too poorly known to include in this key.
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2'. Posterior setigers with length:width ratios of 7:1 or less, 

without globular papillae, or, if these present, not 

arranged in distinct rows; with well developed rostral mound 

and prostomial carina [fig. 31c, p. 117]  ............... 3

3. With 18 setigers; setiger 5 with deep dorsal pouch on

anterior annulus [fig. 31b, p. 117]; posterior setigers 

moderately elongated, with lengthrwidth ratios of 6-7:1; 

anterior end typically with flecks and larger middorsal 

spots of black pigment [fig. 31a, c, p. 117], this sometimes 

lacking . . . . . . . . .  ................. S. cavolinae, p. 116

3'. With 19 setigers; setiger 5 lacking dorsal pouch; posterior

setigers short, with length:width ratios less than 3:1; with

out prominent flecks or spots of dark pigment ........  . . .  4

4. Ventral pygidial lobe with deep, midventral incision [fig.

36a, p. 134], dorsal lobe faring, petaloid, with ventrolateral 

flaplike projections [fig. 36a] ..............  . ..........  5

4'". Ventral pygidial lobe entire or with only shallow, wide

U-shaped notch [figs. 29c, p. Ill; 34a, p. 126] dorsal 

- lobe lacking ventrolateral flaplike projections [fig. 29c]

     6
5. Dorsal pygidial lobe with raised longitudinal keel on

midventral surface [fig. 35d, p. 131], ventrolateral projec

tions triangular, pointed; last several setigers lacking 

distinctive midventral, subspherical glandular bosses; 

companion setae alimbate, lacking alate or other lateral 

proximal projec t i o n    5, ganget'lcus  ̂ p. 130



Dorsal pygidial lobe lacking keel on ventral surface 

(although hindgut visible as elongate opaque mass from this 

aspect) [fig. 36a, p. 134], ventrolateral projections rounded' 

distally; last 5 setigers with distinctive midventral, sub- 

spherical glandular bosses [fig. 36a]; companion setae dis

tinctly limbate, with alate projection bearing offset acces

sory "tooth" [fig. 37, p. 135] . . . . . .  S. Qavanious^ p. 133

Dorsal pygidial lobe obcordate, pointed middorsally 

[fig. 34a, p. 126], not separated from ventral lobe by 

lateral incisions, ventral lobe with very shallow, wide, flat 

U-shaped notch; companion setae alate proximally, continuous 

with undulating bladelike limbus lacking marginal fringe

Dorsal pygidial lobe rounded, disclike, not pointed mid

dorsally [fig. 29c, p. Ill], separated from ventral lobe . 

by shallow lateral incisions, ventral lobe entire or 

with gentle undulating midventral recession [fig. 29c, 

p. Ill]; companion setae alimbate, lacking alate projections 

[fig. 29e, p. Ill], or with narrow fringe on one side

Anterior capillaries very stout, heavily granulated 

[fig. 39f, p. 144]; companion setae with narrow fringe 

[fig. 39f]; posterior surface of dorsal pygidial lobe 

more or less flat, but with glandular, horseshoe-shaped 

mound [fig. 39d, p. 144]; ventral pygidial lobe not 

comprising pocketlike invagination, but forming narrow

[fig. 34b, p. 126] S, dorsofilisj p. 125

[fig. 39f, p. 144] 7
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crevice with dorsal lobe  .............................   . . .

............... S. steinerij sp. nov» 9 p. 143

7\  Anterior capillaries normal«, not stout or granulated; com

panion setae alimbate, lacking fringe [fig.29e, p. Ill]; 

posterior surface of dorsal pygidial lobe forming flat disc 

without glandular mound [fig. 29c]; ventral pygidial lobe 

forming shallow pocketlike invagination beneath dorsal

lobe .  ................... .. S', maculatas> p. 110
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Sabaco maculatus Kinberg 

Figs. 27d, 29

Sabaco maculatus Kinberg, 1867: 341.

Asychis maculatus: Arwidsson, 1907: 262; Hartman, 1959: 450.

Asychis maculata: Hartman, 1948b: 122-123, pi. XVII, figs. 8-9.

Material. Indonesia: Stillahavet, Bangka Sundet, Eugenie 

Exped. 2057, 3 syntypes [NRS Typsaml. 477].

Description. Two complete specimens 36.4 mm long by 1.75 mm 

wide and 65.2 mm by 1.8 mm, respectively; third specimen posteriorly 

incomplete * Margins of cephalic rim entire [fig. 29a]; prostomial 

carina with triangular rostral slope between nuchal organs. Collar 

on setiger 1 bearing lateral notches [fig. 29b, d]. Setigers 1-3 

biannulate, completely glandular except for posterior annulus on 

setiger 3 [fig. 27d]; setiger 4 completely lacking dorsal glandulari- 

zations, covered by corrugated cuticle; setiger 5 with 5 discrete 

glandular scutes in 2 transverse rows middorsally, anterior row with 

1 median pentagonal and 2 lateral trapezoidal scutes, posterior row 

with 2 smaller, irregularly trapezoidal scutes in tandem; thereafter 

dorsum covered by nonglandular, corrugated cuticle. Length:width 

ratio of posterior setigers about 2.5:1. No posterior dorsal 

epaulettes or globular papillae on posterior setigers. Spirally 

fringed notosetae with distinctly fimbriated limbus proximally [fig. 

29e]; companion setae alimbate, without alate or keel-shaped lateral 

projection [fig. 29e]; anterior capillaries- simple, bilimbate, not
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Figure 29. Sabaoo maculatus Kinberg. —
a. anterior end, right posterior dorsolateral view;
b. anterior end, left lateral view; c. pygidium, 
left posterior ventrolateral view; d. anterior end, 
right posterior dorsolateral view; e . portion of 
spirally fringed notoseta; f. companion seta.
Scales in mm.
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excessively developed. Pygidium as typical for the genus, but limbus of 

dorsal lobe low, somewhat reduced, posterior face of pygidium forming 

flat, glandular disc, lacking mounds or ridges [fig. 29c], not forming 

deep, trumpet-shaped funnel, but only shallow pocket posteriorly.

Color in alcohol. White, lacking pigment of any kind, contrary 

to Hartman (1948b: 123).

Remarks. Known only from the type locality.

Sabaco etongatus (Verrill), new combination 

Figs. 27b, 30

Mdldane elongata Verrill, 1873: 343, 365, 371, 377, 609; Webster, 
1879: 259; 1880: 124; Verrill, 1881: 302, 318, 322, pi. 9, fig. 
1; Andrews, 1892: 294; Hartman, 1944: 355, pi. 58, figs. 6, 6a.

MaZdano'ps'Ls etongatai Verrill, 1900: 659; Pettibone, 1963: 183.

Asyahis elongata’. Arwidsson, 1907: 262; Hartman, 1959: 450; Light, 
1974a: 175-184, figs. la-c, 2a-d [synonymy]; Perkins and Savage, 
1975:51.

Branchioasychis oolmani Monro, 1939: 352-354, fig. 283. [See 
Light, 1974a: 175-184].

Braneh'Coasyohis amerioana Hartman, 1945: 40-42, pi. 9, figs. 1-4; 
1951: 105; 1954a: 415; Day, 1973: 104. [See Light, 1974a: 
175-184].

Asyohis amphiglypta: Berkeley and Berkeley, 1960: 360; Hartman,
1969: 421, figs. 1-5 (part). [Not Maldane amph'iglypta 
Ehlers, 1897].

Material. Numerous specimens from central California, Maine, 

Massachusetts, Rhode Island, Delaware, Virginia, North Carolina, 

Florida, Mississippi [see Light, 1974a: 176-178, for detailed list].
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Figure 30. Sabaoo elongatus (Verrill). 
—  a. anterior end, dorsal view; b. posterior 
end, dorsal view; c. distal portion of spirally 
fringed notoseta; d. anterior end, left lateral 
view; e. pygidium, left lateral view; f. alate 
companion seta; g. limbate companion seta.



114
Honduras: Belize Harbor, 17°28TN, 88°11TW, 5.5 m, holotype [first

15 setigers and head] of Branchioasychis colmani Monro [BMNH 1941:1:1: 

309].

Description. Length up to 215 mm by 3 mm wide (San Francisco 

Bay, California), ranging up to 450 mm [see Light, 19 74a]; most exam

ples considerably smaller, 62-90 mm long by 1.5 mm wide. Cephalic 

rim as for the genus, with lateral notches; carina completely obscured 

[fig. 30a]; nuchal organs small, crescentic. Collar on setiger 1 

well developed, without lateral notches [fig. 30d]. First 3 setigers 

biannulate, first 2 with complete, glandular rings; first annulus of 

setiger 3 with 2 dorsal pentagonal plates, their apices facing each 

other, second annulus with 1 large dorsal shieldlike plate [fig.

27b]; setiger 4 essentially nonglandular, but with dorsal transverse, 

glandular torus connecting notopodial lamellae and a pair of lateral 

longitudinal, sausage-shaped tori anterior to setal fascicles, and 

sometimes with additional pair lying behind setae; dorsum otherwise 

nonglandular except for parapodial tori. Posterior setigers 

extremely elongated, typically reaching length:width ratios of 13:1; 

with prominent, globular papillae dispersed in 3 longitudinal rows;

1 dorsal and 2 lateral [fig. 30b]; with posterior dorsal transverse 

epaulettes beginning on setiger 6-14, continuing to pygidium. Ante

rior capillaries, slender, bilimbate; companion setae very long, with 

fimbriated limbus [fig. 30g], or more often with pronounced alate, 

keel-shaped lateral projection proximally [fig. 30f]. Pygidium iden

tical to that of Metasychis disparidentatus [see above], with flaring,
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petaloid, trumpet-shaped dorsal lobe, separated from well developed 

ventral lobe by deep lateral, V-shaped notches, both enclosing deep 

funnel-like terminal concavity [fig. 30e].

Color in alcohol. Pale white, generally with iridescent blue- 

black or grayish-purple mottlings and blotches on cephalic plate and 

dorsum of anterior setigers [fig. 30a, d], pigmentation sometimes 

quite extensive; occasional individuals unmarked. Some Atlantic 

specimens and some California examples much darker, varying from 

light flesh-brown, red- and yellow-brown^ dark red-brown and dark 

chocolate to light gray. Specimens from Gulf of Mexico lighter, 

ranging from yellow-brown, yellow-ochre and flesh to cream-white; 

anterior mottled pigmentation much reduced, usually blue- to sepia- 

black.

Distribution. Maine to Florida, Gulf of Mexico, Honduras; 

recently introduced to San Francisco Bay, California, where it now 

forms a dominant element in the benthos (Light, 1974a); in clay, silt 

and sandy mud, intertidal to 27 meters.

Remarks. The synonymy of Sabaco elongatus with Branahioasyohis 

colmani and B. amevicana was documented by Light (1974a). An examina

tion of the holotype of Bvanchioasyokis colmdn'l (not previously 

examined by him) supports this view. This species is highly variable; 

some specimens in the more tropical parts of its range exhibit the
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digitiform papillae"*- previously thought to characterize the genus 

Branchioasyohis. Intergrades between the papillated and nonpappilated 

- forms and all combinations of the color morphs are found in the 

northern Gulf of Mexico and as far north as North Carolina. These 

intergrades frequently occur in the same samples. The greater 

plasticity exhibited by this species in the more tropical part of 

its distribution is similar to the situation seen in Metasychis gotoi 

and M. disparidentatus from which this species probably arose.

Sabaco cavotinae (Day), new combination 

Figs. 27a, 31

Asychis oavolinae Day, 1973: 104, fig. 14, b-f.

Material. North Carolina: off Beaufort, 34°20!N, 75°55!W,

165 m, sandy mud, coll: J . H. Day, BST 52A, 9 paratypes [USNM 43140].

Description. Length 22 mm, width 0.5 mm (Day, 1973: 104). 

Lateral cephalic lobes with low, entire rims, confluent with 

prostomial palpode [fig. 31a]; with prominent carina, anteriorly 

demarcated by well defined, lobulated rostral cone [fig. 31c]; nuchal 

organs typical, small, crescentic. Collar well developed on setiger 

1, a thick, fleshy roll [fig. 31c], margins entire, no notches.

Only 18 setigers: first 3 setigers biannulate, with complete

^Although gill-like in gross structure, careful dissection and 
microscopic examination revealed a total lack of the heavy vasculari
zation characteristic of polychaete branchiae. The exact nature of 
these peculiar structures is obscure9 but they do not appear to be 
gills.
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Figure 31. Sabaco carolinae (Day). —  
a. anterior end, right lateral view; b. anterior 
end, dorsal view; c. anterior end, dorsal view.
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glandular rings; setiger 4 also biannulate, dorsally nonglandular 

covered by corrugated cuticle; setiger 5 uniannulate, completely 

glandularized dorsally, with deep pocket formed by thick, rugose flap 

of tissue between notopodial lamellae [fig. 31b]. Posterior setigers 

elongated, with length:width ratios of 6:1 to 7:1; with or without 

a few, scattered globular papillae like those of S. elongatus9 when 

present, not arranged in longitudinal rows; no posterior dorsal 

epaulettes. Setae like those of S. elongatus [see above]. Pygidium 

very similar to that of S. elongatus [fig. 30e], but dorsal lobe more 

elongated, forming deeper posterior funnel (see Day, 1973, fig. 14-c).

Color in alcohol. White; generally with scattered gray or 

black flecks on cephalic plate and dorsum of anterior setigers; fre

quently with large, black middorsal spots just anterior to first 

annuli of first few setigers [fig. 31a, c], sometimes with similar 

spots on posterior cephalic lobe just behind lateral notches and just 

behind nuchal organs on cephalic plate; pigment may be lacking in 

some specimens.

Remarks. This species is found off Beaufort in 120-200 

meters, which places it well below the bathymetric distribution of

S. elongatus.
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Sabaco atttantideus (Kirkegaard)9 new combination 

Figs. 28a, 32-33

Asychis attantideus Kirkegaard, 1959: 62-63, fig. 15; Hartman,
1965b: 67.

Material. West Africa:., Volta River, Gatathea sta. 43,

5°37TN, 0°44fE, Petersen Grab, 30 m, 26 Nov. 1950, many paratypes,

none complete [ZMC]. Bota at Victoria, Nigeria, Gatathea sta. 61,

1 Dec. 1950, 8-9 m, 1 paratype [ZMC]. Off Ivory Coast, Attantide 

sta. 66D.I. 4°27TN, 7°071W, Van Veen grab in 66 m (see Kirkegaard, 

1959: 62), 2 paratypes (1 complete) [ZMC] . Off Liberia, A.tZahtide 

sta. 56 C.VII. , 6°01'N, 10*26'W, Van Veen grab in 50 m, 8 Jan 1946,

1 paratype [ZMC]; Atlantide sta. 56 C.VII., 6°01TN, 10°26fW, Van Veen 

grab in 44 m, 8 Jan. 1946, 2 paratypes [ZMC]. Off Gold Coast, 

Atlantide sta. 85, 5°37fN, 0°38TE, Agassiz Trawl in 50 m, 2 paratypes 

[ZMC]. Off Nigeria, Atlantide sta. 102, 5°34TN, 4°50fE, Triangular 

Dredge and Otter Trawl in 22-29 m, 16 Feb. 1946, 1 paratype [ZMC].

Off Bonny River, Niger Delta, Opubo, Atlantide sta. 110, in 16 m,

21 Feb. 1946, 1 paratype [ZMC]. Off Nigeria, Atlantide sta. 113, 

H.TII., 4°05fN, 7°091E, Petersen grab in 32 m, 22 Feb. 1946, 1 para

type [ZMC].

Description. Length of complete holotype, 42 mm, width 1 mm; 

complete specimen from Atlantide sta. 110 28 mm by 0.5 mm [see 

Kirkegaard, 1959: 62]; a complete paratype from Atlantide sta* 66 D.I. 

48 mm by 1 mm; all other specimens incomplete anterior or posterior 

ends or middle fragments, but several specimens up to 2 mm wide.
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1 mm

Figure 32. Sabaoo atlantideus (Kirkegaard). —  a. ante
rior end, dorsal view; b. posterior end, right dorsolateral view.
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û ua.nuisueub ̂ NirKegaara;. —  a. anterior end, right
ateral view; b. typical articulation between two setigers in middle and posterior
body region; c. portions of companion setae. Scales in mm. 121
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presumably attaining lengths of 80-85 mm. Cephalic plate more 

or less typical for the genus, but with prominent, spadelike, forward 

projecting prostomial palpode merging smoothly into distinctly crenu- 

lated lateral cephalic lobes [figs. 32a, 33a]; posterior cephalic lobe 

similarly crenulated, bearing about 15-16 longitudinal furrows corre

sponding to marginal crenulations, these crenulated margins unique for 

the genus; cephalic lobes separated by small, rounded, lateral notches 

[fig. 33a]; prostomial carina and rostral mound well developed.

Collar on setiger 1 unique for the subfamily, formed by posterior half 

of first annulus of setiger 1 with setae emerging from under anterior 

margin of collar [fig. 32a]; ventral margin of collar often with small 

midventral V-shaped notch in mature specimens, this notch obscure or 

lacking on smaller specimens; anterior asetigerous segment highly 

reduced, evident only dorsally [fig. 33a]. Setiger 1 simply biannu- 

late; first annulus of setiger 2 with anteriorly directed, transverse, 

shallow furrow shaped like inverted U extending across dorsum from 

just behind notosetal fascicles [fig. 32a]; first annulus of setiger 3 

divided into 2 secondary subannuli at level of setal fascicles, first 

subannulus with 2 dorsal subtriangular plates lying side by side, 

resembling bowtie, apices of plates directed posteriorly, second 

subannulus with large middorsal subtriangular plate, apex directed 

anteriorly between the apices of triangular scutes on preceding sub

annulus [fig. 32a]; setiger 4 bearing sausagelike, longitudinally 

oriented and variously shaped dorsal scutes anterior to notosetal 

fascicles, these medially separated by nonglandular, corrugated 

cuticular region, notosetal fascicles connected by incipient
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transverse glandular torus, this generally closely followed by a 

second middorsal variably shaped glandular shield, second annulus of 

setiger 4 elongated, lacking glandularized plates and covered by 

corrugated cuticle; well developed transverse dorsal tori connecting 

adjacent notopodia from setiger 5 to pygidium, these segments other

wise not bearing dorsal glandular regions. Setigers 1-6 slightly 

longer than wide, setigers 7-9 about 3 times as long as wide, setiger 

10 about 13 times as long as wide, posterior setigers often attaining 

length:width ratios of 24-27:1, except that setiger 19 is abruptly 

shorter than long; middle and posterior setigers deeply constricted at 

intersegmental articulations [fig. 33b]. With prominent middorsal 

longitudinal row of large globular papillae from about setiger 9 to 

pygidium [fig. 32b], occasionally also with a few scattered papillae 

laterally [fig. 33b]. Dorsal lobe of pygidium unique, with very 

large, subtriangular or subrectangular sail-like flap on either side 

ventrolaterally [fig. 32b], these flaps merging with and separated 

from ventral pygidial lobe by very reduced, barely discernible lateral 

notches; pygidium otherwise as in other species of the genus, ventral 

lobe entire. Anal mound wide, prominent, anal opening a wide, 

laterally directed slit with crenulated margin. Anterior capillaries 

narrowly limbate bearing smooth, short, whiplike tips; spirally fringed 

notosetae typical; companion setae long, with prominent, curtainlike, 

alate proximal expansion [fig. 33c], this merging almost immediately 

into long, smooth, distal whiplike tip.
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Color in alcohol. Pale yellow or fleshy-white to brick-red, 

often fleshy-gray in posterior setigers.

Distribution. Tropical West Africa: off Guinea, Liberia, Ivory

Coast, Ghana (Gold Coast), Nigeria.

Remarks. Sabaoo atlantideus resembles S. ganget'icus [see below] 

from India in the configuration of the dorsal pygidial lobe. However, 

5. ganget'icus differs in bearing a midventral, longitudinally directed 

narrow keel on the posterior face and in having a deep, midventral 

V-shaped notch on the ventral lobe.̂  In addition, the notosetae of 

setiger 1 emerge well posterior to the anterior margin of the collar 

in S. ganget'icus and all other members of the subfamily.

Sabaco atlantideus also resembles S. etongatus in the extreme 

elongation of the posterior setigers and in exhibiting globular 

papillae in a longitudinal row over these setigers. The configuration 

of the companion setae is likewise simply an exaggeration of that seen 

in S o  elongatuso Kirkegaard (1959: 62) suggested that S. atlantideus 

and Asychis sp. Augener, 1918, also from West Africa, were conspecific. 

However, an examination of AugenerTs material reveals that it is an 

undescribed species of Sabaco [see below].

One specimen of So atlantideus exhibits a shallow, U-shaped 
midventral invagination of the ventral pygidial lobe; the ventral 
pygidial lobes of all other specimens examined are entire and straight.
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Sahaoo dorsofilis (Kirkegaard), new combination 

Figs. 28d, 34

Asyohis dorsofilis Kirkegaard, 1959: 63-65, fig. 16: Hartman,
1965b: 68.

Material. West Africa: Off Angola, Atlantide sta. 131,

5°58TS, 12°08TE, taken by otter and Agassiz trawls in 26-27 m, 15 March 

1966, 1 posteriorly incomplete paratype [ZMC]. Bay of Lobito, Galathea 

sta. 120, 12°20TS , 13°40TE, Van Veen grab in 27 m, 20 December 1950,

1 complete paratype [ZMC]; NW of lights, Galathea sta. 122, 12°20TS, 

13°40fE, Van Veen grab in 20 m, 20 December 1950, 1 anteriorly incom

plete paratype [ZMC].

Description. Length of holotype 56 mm, width 2 mm (Kirkegaard, 

1959: 64); incomplete specimen {Atlantlde sta. 131) 50 mm long by 1.75 

mm wide (2 mm wide, fide Kirkegaard, 1959: 63); 1 complete, but poorly 

preserved specimen {Galathea sta. 120) 15 mm long by 0.8 mm wide (18 

mm by 1 mm, fide Klvkegaard^ loo. clt.). Cephalic plate typical, 

cephalic lobes separated by lateral notches; with prostomial carina and 

conical rostral mound [fig. 28d, p. 104}; nuchal organs typical, small, 

crescentic. Margins of collar on setiger 1 low, fleshy, entire.

Dorsal glandularization pattern poorly discernible due to bad state of 

preservation; however, Kirkegaard (1959, fig. 16) indicates the follow

ing arrangement of glandular scutes: setiger 1 biannulate, setiger 2

biannulate with 2 additional, secondary, less distinct rings [fig. 28d]; 

setiger 3 biannulate, first annulus with 2 dorsal, rectangular, longi

tudinally arranged scutes lying side, overlapping anterior margin onto
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Figure 34. Sabaco dovsofilis (Kirkegaard). —  a. poste
rior end, right dorsolateral aspect; b. companion seta. Scales 
in mm.
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posterior portion of preceding setiger, second annulus of setiger 3 

with middorsal club-shaped (as of cards) longitudinal plate extending 

from posterior margin of setiger 3 to furrow separating the 2 annuli; 

setigers 4 and 5 each with a prominent, thick, somewhat arrow-shaped, 

longitudinally directed plate with anteriorly facing triangular head, 

the main portions of these scutes consisting of nonglandular cuticle. 

Paratype from Attantide sta. 131 exhibiting following pattern [fig.

28d]: head and setiger 1 regenerating, poorly defined; setiger 2 bian- 

nulate; setiger 3 biannulate, first annulus bearing both paired, dor

sal, rectangular longitudinally directed scutes similar to those fig

ured by Kirkegaard, and one posteriorly situated, inverted V-shaped 

scute, apex directed anteriorly, posterior annulus of setiger 3 bear

ing 2 laterally placed, longitudinarlly directed scutes; setiger 4 bian

nulate, first annulus similar to preceding [last] annulus of setiger 3, 

but with posterior inverted V-shaped scute overlapping second annulus, 

apex directed anteriorly, second annulus similar to last annulus of 

setiger 3; setiger 5 similar to that of setiger 4; anterior portion of 
setiger 6 similar to last annulus of setiger 5, but with posterior 

transverse torus connecting notopodia. Dorsum from posterior portion 

of setiger 6 through setigers 10 or 12 covered by thick, dense, feltlike 

digitform papillae [fig. 28d], much like those found in certain speci

mens of S* ■ etongatus> these papillae much less numerous on subsequent 

setigers, but continuing almost to pygidium (Kirkegaard, 1959: 65). 

Middle and posterior setigers with length:width ratios of from 3-5:1.

No posterior transverse dorsal epaulettes on specimens from Atlantide 

sta. 131 or Ga'lathea sta. 122; however, specimen from Galathea sta. 120
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bearing well developed dorsal transverse tori [fig, 34a] connecting 

notopodial lamellae of last 5 setigers. Anterior capillaries narrowly 

bilimate, with short whiplike tips; spirally fringed notosetae typical; 

companion setae long, distinctly keeled or alate near proximal third 

[fig. 34b], limbus produced to one side, forming undulating blade. 

Pygidium similar to that seen in 5. . elongatus and S. eavolinae> but 

dorsal lobe obcordate, rather than trumpetlike [fig. 34a], with pointed 

middorsal tip, bearing slightly founded lateral swellings joining 

ventral lobe with no trace of notch at point of fusion, this feature 

apparently unique for the genus; margin of ventral pygidial lobe with 

smoothly rounded, shallow, flat, midventral indentation, the whole 

forming deep, posterior, funnel-like terminal pocket [fig. 34a].

Color in alcohol. Fleshy, no markings or other pigment.

Distribution. Known only from the tropical eastern Atlantic 

Ocean. -

Remarks. The presence of the unusual dorsal gill-like papillae 

has been shown to be a variable intraspecific feature on some indi^ 

viduals of certain species [see above, p. 116, and Light, 1974a], 

which, although spectacular, appears to be of little taxonomic signif

icance. It is difficult to assess this character in S. dovsofilis on 

the basis of three specimens collected in tropical waters, but it is 

not sufficient by itself to distinguish this species. Sdbaco dovso- 

fitis is characterized by the obcordate dorsal pygidial lobe and the 

lack of lateral notches or incisions separating the dorsal and ventral
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lobes, by the pattern of. the dorsal glandular plates on setigers 3-5, 

and by the thin, undulating margin of the limbus of the companion setae.

The dorsal scutation [fig. 28d, p. 104] is remarkably similar 

to that of S. etongatus [cf. fig. 27b, p. 103], and indicates a close 

relationship between the two species. Sabaco dorsofilis lacks the rows 

of globular papillae seen in the posterior setigers of S. etongatus, and 

also differs in the much smaller lengthrwidth ratios of those segments.

Sabaeo dakarensts (Rullier), new combination

Branchioasyohis dakarensis Rullier, 1963: 588-591, figs. A-E;
Hartman, 1965b: 68.

Remarks. I was unable to obtain the type from Prof. Rullier 

for examination. Sabaeo dakarensis was proposed on the basis of a sin

gle specimen measuring 180 mm by 3 mm from shallow water in mangroves 

near Dakar, West Africa; the specimen had apparently been ingested by> a 

cone snail and subsequently regurgitated (Rullier, 1963: 589). It was 

described as having 16 setigers and a flat cephalic plate lacking a 

limbus and resembling a human fingernail (nLa tete plate et sans limbe 

a ta forme d[un angle hwnain. . . ."); the nuchal organs were said to 

resemble those of Branchioasychis eotmani Monro [=Sabaeo etongatus, see 

above]. Long, digitiform, gill-like papillae were found covering the 

dorsum of the middle and posterior body region. Companion setae were 

figured as somewhat alate (Rullier, 1959, figs. B-C); the nature of 

the spirally fringed notosetae is not discernible from the figure.
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There is little in Rullier1s account to identify this form 

accurately. He distinguished this species largely on the distribution 

of the dorsal gill-like papillae, a feature which has no taxonomic 

importance [see above]. Until Rullier1s type can be examined, Branohio- 

asychis [=Sabaco] dakarens'Ls must be considered a nomen dub'iym. The 

statement that it bears but 16 setigers, if accurate, would certainly 

distinguish this species; it is also not completely improbable, since 

at least one other species of Sabaco^ S. carolinae^ exhibits the loss 

of a posterior setiger [see above]. Nonetheless, the fact thatx the 

single known specimen was partially digested opens any interpretation 

of its morphology to some doubt.

Sabaco gangeticus (Fauvel), new combination

Fig. 35

Asyehis gangeticus Fauvel, 1932: 206-208, pi. VIII, figs. 1-9;
1953: 389-390, fig. 202, a-i; Hartman, 1959: 450.

Description [fide Fauvel, 1932]. Length of holotype 140 mm, 

width 5-6 mm. Cephalic plates separated by deep lateral notches, mar

gins entire; prostomial carina well developed, sides parallel, not 

diverging posteriorly, rostral mound apparently lacking [fig. 35a]. 

Collar on setiger 1 notched laterally just anterior to setal fascicle, 

ventral margin with rounded anteriorly projecting swellings [fig. 35b]. 

Nature of dorsal glandular scutes unknown. Detailed nature of setae 

unknown, but spirally fringed notosetae appear to be of Type B (see 

Fauvel, 1932, PI. VIII, fig. 7). Achaetous preanal somites lacking;
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Figure 35. Sabaoo gangeticus (Fauvel). —  Redrawn 
from Fauvel, 1932, PI. VIII. a. anterior end, dorsal view; 
b. anterior end, right lateral view; c. pygidium, right 
lateral view; d. pygidium, ventral view; e. pygidium, 
dorsal view. Scale in mm.
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anal mound prominent, long, with parallel sides. Pygidium well devel

oped, dorsal lobe broadly foliaceous, with prominent, triangular flap

like ventrolateral projections directed ventrally, exhibiting tendency 

to roll inwards [fig. 35c-e], with narrow, raised median longitudinal 

keel on posterior (ventral) surface [fig. 35d]; ventral pygidial lobe 

separated from dorsal lobe by deep lateral incisions, with deep, 

midventral, V-shaped notch [fig. 35d].

Color in alcohol. Yellowish-brown, with whitish glandular tori.

Distribution. Known only from the Gangetic Delta, India.

Remarks. I was unable to obtain the holotype, the only known 

specimen, of this species from the private collection of Prof. Rullier. 

FauvelT s description and figures (herein redrawn) are excellent and 

allow a confident referral of this species to the genus Sabaco. How

ever, it was not possible to elucidate certain specifically important 

characters, such as the configuration of the companion setae and ante

rior capillaries or the nature of the dorsal glandular scutes on the 

anterior segments.

5. gangeticus certainly appears to belong to the genus Sabaeo.

It most closely resembles 5. gavanicus [see below] from Indonesia, 

which also bears a deep, midventral notch on the ventral pygidial lobe 

and a dorsal lobe bearing large, ventrolateral flaplike projections.

The two species are distinguished in the remarks section under 5. 

gavanicus [see below].
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Sabaco javanicus (Augener), new combination 

Figs. 28c, 36-37

Asychis javanica Augener, 1934: 81-82, fig. 16; Hartman, 1959:
450.

Material. Java: Batavia Bay, coll. C. Ph. Sluiter, 1 com

plete syntype [ZMUH V-11421].

Description. Length of present syntype [one of three known] 

about 75 mm, width 4 mm; middle segments badly damaged and distorted, 

this also noted by Augener (1934: 82) for other 2 specimens. Cephalic 

plate typical, margins entire; with well defined prostomial carina 

terminating anteriorly in low, rounded rostral mound [fig. 36b]; 

nuchal organs typical, small, crescentic. Collar on setiger 1 very 

prominent, complete, rather thin for the genus, entire except for 

small lateral notches just anterior to first setal fascicles [fig.

36d]. Setiger 1 and subsequent segments consisting of 2 annuli each; 

first annulus of setiger 2 with dorsal plate anteriorly somewhat 

W-shaped, apices directed anteriorly, lying posterior to setal 

fascicles [fig. 36d], second annulus with wide, subrectangular plate 

lying immediately behind and abutting plate on first annulus; subse

quent setigers extremely rugose; first annulus of setiger 3 with 

middorsal subtrapezoidal plate posterior to setal fascicles, separated 

from second annulus by transverse fusiform area of nonglandular, 

corrugated cuticle, followed by paired heart-shaped suctes on second 

annulus, apices directed posteriorly; first annulus of setiger 4 with 

paired, irregularly heart-shaped scutes, apices directed anteriorly.
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Figure 36. Sabaco cavaniciLS (Augener). —  
a. pygidium, ventral view; b. anterior end, right 
dorsolateral view; c. posterior end, dorsal view; 
d. anterior end, left dorsolateral aspect.
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Figure 37. Sabaoo javanicus (Augener). —  a. entire 
companion seta; b. enlargements of proximal portion of shaft 
of companion seta showing accessory spur and limbus. Scales 
in mm.
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separated from similar plates on setiger 3 by prominent transverse9 

narrow, diamond-shaped area of nonglandular9 corrugated cuticle, 

dorsum of second annulus of setiger 4 with single, thick, longitudinal, 

glandular roll with prominent transverse lip along anterior margin 

[fig. 36d]; setiger 5 and subsequent segments through and including 

setiger 17 with transverse dorsal tori and epaulettes connecting 

adjacent notopodial lamellae [middle segments of specimen examined 

very poorly preserved, but such tori well developed on intact setigers 

5-8 and 14-17], tori and epaulettes lacking on setigers 18-19. Last 

5 setigers with distinctive midventral, subspherical, glandular 

swellings or bosses [fig. 36a], connected to neuropodial glandular 

tori on either side by transverse ridges. Anal mound prominent, 

elongate, sides parallel, anal opening rimmed dorsally by thick lip 

[fig. 36c]. Pygidium rather typical, dorsal lobe expanded, petaloid, 

with ventrolateral, rounded flaplike projections [fig. 36c]; ventral 

lobe with distinctive midventral notch [fig. 36a]. Nature of anterior 

capillaries not discernible; spirally fringed notosetae widely limbate 

proximal to Type B spiral fimbriae; companion setae long, unique, with 

thin shafts bearing offset accessory !,tooth,! to one side [fig. 37b] 

from which arises clear, transparent limbus forming alate proximal 

expansion tapering rapidly distally and extending almost entire length 

of whiplike tip, entire structure appearing pseudocompound under low 

magnificiation [fig. 37a].

Color in alcohol. Light straw to opaque whitish-cream.
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Distribution. , Batavia Bay, Java. Known only -from 3 speci

mens .

Remarks. The pygidium resembles that of S. gangeticus from 

India in the structure of the anal mound, the configuration of the 

dorsal lobe and the deep midventral notch on the ventral lobe. The 

configuration of the companion setae under low magnification resemble 

those figured by Rullier (1963, figs. B-C) for Sabaao dakarensis from 

West Africa [see above]. To a lesser extent, these companion setae 

also resemble those of S. atlantideus, also from West Africa. How

ever, the alate flap is much more pronounced in S. attantideus^ 

appearing curtainlike, and the limbus disappears almost immediately 

distally, the whiplike tip being entirely alimbate. Moreover, there 

is no obvious accessory toothlike structure in A. atlantideus.

Fauvel (1932: 207) mentioned that the anal mound had a "small 

valve at the tip overlying the anus." A careful examination of his 

figures reveals no evidence of the anal plug typical of the genera 

Maldane and Chivimla. It seems likely that FauvelTs comment referred 

to a fleshy liplike structure arising from the tip of the anal mound 

itself like the one found in S. gangeticus [fig. 36c]. There is no 

evidence of a flaplike plug of tissue arising from the dorsal pygidial 

lobe.
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. Sabaoo sp.

Figs. 28b, 38

Asyehis sp* Augener, 1918: 478-481, fig. LXXVI, a-g, PI. VI, 
figs. 164-166, PI. VII, fig. 218.

Material. West Africa: Fernando Po, coll. A. Hupfer, 2

anterior ends including head and 10 and 13 setigers, respectively 

[ZMUH PE-1104, as Asyehis sp. by Augener, 1918: 478].^

Description. Larger specimen 75 mm long for 13 setigers by 

4 mm wide (at setiger 6), smaller fragment 23 mm long by 2.5 mm wide.

Cephalic plate typical, lateral lobes well produced with prominent,
/

thin, entire limbi completely confluent with prostomial palpode; 

palpode widely rounded, flat, not prowlike [fig. 38a]; prostomial 

carina well developed, with longitudinal median keel extending from 

posterior border of. cephalic plate to anterior edge of prostomial 

palpode, this latter feature visible only at certain angles; nuchal 

organs typical; posterior cephalic lobe separated from lateral lobes 

by the usual lateral notches, margin entire, forming a smoothly 

rounded V-shaped border. With very prominent collar on setiger 1 " 

bearing a lateral notch on either side, and forming deeply undulating 

rim comprising distinct dorsal and ventral divisions; notosetal 

fascicle arising well posterior to anterior margin of collar.

Setigers 1 and 2 completely glandularized. Setiger 1 biannulate,

Both specimens were in the same vial with a large specimen 
of Dasybranehus sp. (Capitellidae). This specimen was not mentioned 
in AugenerTs account.
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Figure 38. Sabaoo sp. (Augener). —  a. anterior 
end in dorsal aspect; b. anterior capillary; c. section 
of proximal shaft of spirally fringed notoseta; d. companion 
seta. Scales in mm.
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anterior annulus comprising middorsal hood formed by dorsal section of 

collar [fig. 38a], second annulus with 3 narrow transverse folds. 

Setiger 2 with 3 subrectangular, transverse, middorsal shields bearing 

very faint rugosities or folds. First annulus of setiger 3 with 2 

dorsal scutes, the anterior one approximately subrectangular, but with 

posterior border concave, with deep folds and corrugations representing 

alternating regions of glandular and nonglandular cuticle; posterior 

scute more or less half-moon shaped, anterior margin semicircular, 

posterior border transversely straight; second annulus of setiger 3 

bearing anterior scute shaped like inverted E, outer legs thick and 

rounded, median leg a very thin, longitudinal glandular ridge; second 

annulus bearing 2 subtriangular plates overlying anterior portion of 

setiger 4 and abutting against notopodia of setiger 4 [fig. 38a]; all 

areas on this and subsequent setigers not covered by scutes consisting 

of corrugated, nonglandular cuticle. First annulus of setiger 4 

dorsally reduced; second annulus bearing large middorsal shieldlike 

scute with glandular borders [in smaller specimen this shield 

bordered anteriorly by thick, glandular, inverted V-shaped torus
i

like that seen on setiger 5] and nonglandular, corrugated inner sur

face with very thin, longitudinal glandular keel, and 2 postero- 

laterally placed subtriangular scutes overlying anterior portion of 

setiger 5 and abutting against notopodia of setiger 5. Anterior 

annulus of setiger 5 dorsally reduced. Second annulus of setiger 5 

and anterior annulus of setiger 6 forming complex middorsal scute, 

anterior margin consisting of thick glandular, inverted V-shaped 

roll, followed by 3 laterally placed pairs of subrectangular to
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subtriangular scutes [scutes of setiger 5 lightly reduced in smaller 

specimen]; this followed by very prominent transverse torus at level 

of notopodia bearing 2 lateral and 1 middorsal, longitudinal, knobby, 

glandular ridges, the outer pair of which join 2 small lateral scutes 

abutting against notopodia of setiger 6. With very prominent trans

verse dorsal epaulettes connecting notopodia on setiger 6. and all 

following setigers. Nature of posterior segments and pygidium 

unknown. Setation typical for genus, companion setae with proximal 

alate, curtainlike flattening, bearing prominent limbus and finely 

fimbriated distally [fig. 38d]; anterior capillaries [fig. 38b] 

and Type B spirally fringed notosetae [fig. 38c] with very strongly 

evenly grooved shafts with striations at slight angle to axis of 

shaft, and thick fimbriated limbi [fig. 38c] when viewed under oil 

immersion, these fimbriations not visible under lower magnification.

Color. Ground color pale gray cream-white in glandular areas, 

nonglandular regions gray-brown; prostomial carina rusty orange, 

bordered laterally by longitudinal streaks of sienna-brown; nuchal 

organs rusty orange, bordered by faint glandular ridges; remainder of 

cephalic plate faint grayish yellow-orange. Augener (1918: 478, 480) 

described the individual from the Los Islands, Guinea as being 

brownish with brighter yellowish-gray parapodia and glandular areas, 

and the 2 specimens from Fernando Po (including the one described 

herein) as opaque or muddy gray-brown.
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Distribution. Known only from off West Africa from the Los 

Islands, Guinea (1 specimen) and Fernando Po, Spanish Guinea (2 

specimens); all examples incomplete posteriorly.

Remarks. This form represents an undescribed species of 

Sabaco, but in view of the fragmentary nature of the specimens, it 

seems wiser not to propose a new name at this time. The species' is 

distinguished by the unusual carina bearing a middorsal longitudinal 

keel, by the distinctly fimbriated anterior capillaries and spirally 

fringed notosetae bearing deep striations at a slight angle to the 

shaft axis, by the distally fimbriated companion setae, by the deeply 

undulating collar on setiger 1, which appears to be divided into 

distinct dorsal and ventral parts, and by the distinctive pattern of 

dorsal glandular scutes. It appears to be most closely allied with

Augener (1918: 479) noted that the specimen from the Los 

Islands exhibited about 15 very faint, smooth crenulations on the 

dorsal cephalic lobe. Such crenulations are not be be seen on the 

present specimen, and such a feature is usually of taxonomic impor

tance within the subfamily Maldaninae. It may be that the example 

from the Los Islands and those from Fernando Po represent two dif

ferent species.
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Sabaco steineri^ new species

Figs. 27c, 39, 40

Material. Gulf of Thailand: West side, in open channel

between Gol Samui and Ang Thong Archipelago, 12 m, shrimp trawl, 

coll: H. A. Fehlmann and R. R. Rofen, 11 September 1957, holotype

and 1 paratype, both complete specimens [CAS Type Series 1119 and 

1120, respectively].

Etymology. This species is named in honor of the late Mr. 

Franz B . Steiner, Field Associate of the California Academy of

Sciences and a good friend, who for many years was a prodigious

collector of marine specimens from southeast Asia before his recent, 

untimely death while visiting his native Germany. His loss is keenly 

felt by all of us who knew him.

Description. Holotype 7.5 cm by 2.5 mm wide, paratype 8.0 cm 

by 3.5 mm wide. Cephalic plate as for the genus; with well defined 

carina [figs. 39b-c]; nuchal organs typical, crescentic, but better 

developed than in most species of Sabaco [fig. 39a]. Collar on 

setiger 1 well developed, a thick fleshy roll, bearing a wide lateral 

indentation on each side [figs. 39b-c], this feature diagnostic; 

holotype with shallow midventral notch on collar, this lacking in 

paratype. With 19 setigers, no preanal asetigers. Setigers 1 and 2 

biannulate, with complete glandular rings; first annulus of setiger 3 

in holotype with middorsal triangular glandular scute posterior to 

setal fascicles, apex directed anteriorly [fig. 27c], that of paratype
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Figure 39. Sdbaco steineri Light, sp. nov. —  
a. anterior end, dorsal view; b . anterior end, left lateral 
view; c. anterior end, right dorsolateral aspect; d. pygidium, 
ventral aspect; e. pygidium, right lateral view; f. portion of 
tip of spirally fringed notoseta; g. basal portion of anterior 
capillary and anterior companion seta. Scales in mm.
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Figure 40. Sabaoo steineri Light, sp. nov. —  
a. spirally fringed notoseta; b. companion seta from 
middle and posterior setigers; c. portion of shaft of 
spirally fringed notoseta, enlarged view. Scales in mm
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with 2 triangular scutes with apices meeting at level of setal 

fascicles; second annulus of setiger 3 simple glandular ring in holo- 

type [see fig. 27c], that of paratype forming large dorsal scutes 

bearing deep V-shaped posterior notch; first annulus of setiger 4 in 

both specimens with large bilobed shield, each lobe triangular, apices 

directed posteriorly and fused at bases [fig. 27c]; followed by 

smaller triangular scute posterior to setal fascicles, apex directed 

anteriorly; dorsum on subsequent setigers covered by thin, transparent 

cuticle, with glandular areas confined to parapodial tori and ventral 

surface. Rudimentary posterior dorsal transverse epaulettes on 

setigers 12-19 connecting notopodial lamellae. Pygidium more or 

less as for the genus, but dorsal lobe less developed than in most 

species [fig, 39e], not flaring or petaloid, posterior surface flat

tened, but with glandular horseshoeshaped mound bordering inner mar

gins of lobe [fig. 39d]; ventral lobe similar, but much smaller, 

lacking glandular mound, posterior surface together with that of 

dorsal lobe forming shallow, flattened wedgelike crevice [fig. 39e]; 

dorsal and ventral pygidial lobes not separated by deep lateral 

notches or gaps. Anterior capillaries [fig. 39f] unique for the 

genus, alimbate very large, stout, heavily granulated; spirally 

fringed notosetae of Type B [fig. 39f , 40a-f] with striated shafts 

and distally fimbriated limbi [fig. 40c]; companion setae of first 

few setigers short, bearing fimbriae proximally along one side, with

out alate keel or lateral expansion [fig. 39g]; companion setae of 

middle and posterior setigers alate, like those of S. etongatus 

[fig. 40b].
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Color, in alcohol. Anteriorly pale yellowish-white on glandular 

areas, with fleshy hue dorsally on setigers 4-9; pale yellow poste

riorly; no markings.

Remarks. This species is similar to S. maculatus [see above], 

from which it is distinguished by the very large, stout, granulated 

capillaries, the fimbriated companion setae and the wide lateral 

notches on the collar. In addition, the dorsal glandular patterns are 

quite different in the two species. S. steineri resembles Sdbaoo sp. 

[see above, p. 138] in having stout, heavily striated anterior capil

laries and fimbriated companion setae. However, the capillary stria- 

tions in S. steineri do not form the deep, even lands and grooves seen 

in Sabaco sp., and they are not arranged at an angle to the axis of ' . 

the shaft. The dorsal scutation is also different in the two species, 

as are the configurations of the cephalic plates.

Ineertae'Sedis 

Asyohis victoriae Benham 

Asyohis victoriae Benham, 1916: 151-154, pi. 48, figs. 38-45.

Description [fide Benham, 1916]. Length of single specimen, 

an anterior fragment of 7 setigers, 53 mm, width 4 mm. Cephalic 

limbus entire, lateral cephalic lobes forming upright lamellae, con

tinuous anteriorly with margin of prostomial palpode and posteriorly 

with posterior cephalic lobe; prostomial palpode flat, semicircular, 

prowlike in lateral aspect; nuchal organs slightly J-shaped, with



148

parallel stems, not reaching anterior margin of cephalic plate; 

prostomial carina moderately developed, with transverse furrows. No 

collar. Setigers 1-5 biannulate, anterior annuli about twice the 

length of subsequent ones; segments slightly elongated from setiger 6, 

setigers 6 and 7 with length:width ratios of about 3:1; incomplete 

posteriorly. Setigers 3-6 with ventrolateral glandularization 

extending dorsally to notopodia; glandular areas restricted to para- 

podial tori on setiger 7. Nature of pygidium unknown. Two types of 

notosetae: (1) long, spirally fringed, of Type A, with alimbate,

smooth shafts; (2) very short, bilimbate companion setae, narrowly 

bladed on one side, limbus expanded, flangelike on opposite side, 

somewhat alate as in some species of Sabaco; uncini typical.

Color in alcohol. Unknown.

Distribution. Known only from the holotype. Off Victoria, 

Australia, 30 miles south of Cape Nelson, in 2,046 m (Benham, 1916).

Remarks. The holotype was not available for examination. The 

systematic position of this form is difficult to assess in view of the 

absence of a posterior end and the limited description of certain 

important characters. The anterior end resembles that of species of 

the genus Maldane, particularly with respect to the configuration of 

the prostomial palpode and lateral cephalic lobes, and the nature of 

the nuchal organs. The absence of a collar is also consistent with 

the genus Maldane> as are the presence of Type A notosetae accompanied 

by short companion setae *
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Benham included VvaxiZta abyssorwn McIntosh, 1885 in the 

synonymy of Asyohis victoriae. An examination of the holotype of 

P. obyssoTwn [BMNH 1885:1:305] revealed the presence of simple 

acicular spines in the neuropodia of the first few anterior setigers. 

Moreover, the rostrate uncini bear apical teeth in a vertical, 

rather than horizontal series. These two features preclude Praxitta 

abyssorum being referred to the subfamily Maldaninae.



EVOLUTIONARY TRENDS WITHIN THE MALDANINAE

Any attempt to infer phylogenetic relationships among the 

Polychaeta is necessarily an excursion onto very tenuous ground due to 

the extreme scarcity of a fossil record and to our lack of understand
ing of the general biology and functional morphology of this ancient 

and highly diverse group. One's confidence at embarking upon such an 

undertaking is not enhanced by the awareness that when a fossil assem

blage is forthcoming for this group of soft-bodied organisms, it tends 

to contradict the collected conventional wisdom of polychaetologists.
A case in point comes from the Late Precambrian Ediacaran Fauna of the 

Pound Quartzite Formation of South Australia. Among the forms recov

ered from this rich assemblage were two polychaetes, for which the 

genera S'pviggina Glaessner (1958) and Vickinsonia Sprigg (1947) were 

erected. The close resemblance between these forms and the extant 

genera, Tomopteris and Spinther^ respectively, have been previously 

mentioned [see for example, Glaessner, 1961; 1962; Wade, 1968)j.1

The only difference between Dickinsonia and Spinthev is the 
apparent lack of compound neuropodial hooks in the former (Glaessner 
and Wade, 1966: 620) , although this feature is somewhat problematical 
due to the composite nature of many of the casts, the degree of post
mortem contraction of the specimens and the fact that the sediment 
size tends to obscure certain features in some specimens. The promi
nent transverse setae-bearing dorsal ridges so characteristic of 
Spinthev are well documented for Dickinsonia (ibido, p. 623; Wade, 1968 
262). The erection of the family Dickinsoniidae by Harrington and 
Moore (1956: 161) [erected for Dickinsonia as referred by them to the 
coelenterate class Dipleurozoa, and sustained as a valid family by 
Glaessner and Wade (loc* cit.) when transferring the genus to the 
Polychaeta] is certainly groundless. Springgina differs from 
Tomopteris in having parapodia that are not paddle-shaped, and which ’ 
bear acicular setae (Glaessner, 1961: 59).
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Embarrassingly, most polychaete workers usually consider both 

Tomopteris and Spinther to represent highly "specialized" and second

arily "degenerate," recently evolved forms. This assertion was 

repeated as recently as 1977 by Dales [see also Manton, 1967], 

although strongly challenged by Sharov (1966), who stated that 

Spinther not only represents a "primitive" polychaete, but a possible 

link between the Annelida and Arthropoda, as well. The foregoing 

confusion notwithstanding, I believe that such speculation can be 

useful even in the absence of adequate information, if only because 

it tends to crystallize the thinking of those with differing views.

In the following discussion, presumed evolutionary relation

ships are inferred from the arrangements of the suites of taxonom- 

ically important characters exhibited by the various taxa under con

sideration into the most parsimonious possible flow-diagrams. It is 

to be understood that all such proposals are speculative, even 

though the prose may, for stylistic reasons, occasionally shift from 

the subjunctive to the indicative mode. I do not propose to enter 

the debate regarding the connotations of the words "primitive," 

"generalized," "advanced" and "specialized." In the context of this 

discussion, "primitive" will always refer to an "ancestral," and 

"advanced" to a "derived" character or form. It is my intention to 

avoid the use of the words "generalized" and "specialized" altogether.

The family Maldanidae was divided into 5 subfamilies by 

Arwidsson (1907), characterized as follows:
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Subfamily Lumbriclymeninae Arwidsson 

Nuchal organs curved, bowlike, axis longitudinal; cephalic 

plate lacking, but with poorly defined cephalic ridge [=presumptive 

carina?]; segments lacking collars; with neuropodial uncini beginning 

on setiger 1, occurring in single vertical rows, first few setigefs 

often bearing acicular spines, subsequent uncini with vertical series 

of denticles above main fang; anus with ventral or posterior valve, 

either terminal or dorsal.

Subfamily Rhodininae Arwidsson 

Nuchal organs curved to U-shaped; cephalic plate lacking, but 

bearing small keel; collars on anterior and posterior setigers; 

neuropodial uncini beginning on setiger 5, in double rows, with apical 

denticles in transverse rows above main fang; anus terminal, with 

ventral valve.

Subfamily Nicomachinae Arwidsson 

Nuchal organs straight, parallel, anteriorly curved, or
V

J-shaped; cephalic plate lacking, keel well developed; segments lack

ing collars; neuropodial uncini beginning on setiger 1, acicular over 

first 3-4 setigers, thereafter with vertical series of denticles above 

main fang, disposed in single rows; anus terminal, on foliaceous 

pygidial lobe or sunken within funnel bordered by cirri, anal valve 

lacking.



Subfamily Euclymeninae Arwidsson 

Nuchal organs usually straight, parallel; cephalic plate well 

developed, with prominent rim, carina well developed; segmental 

collars lacking, except occasionally on setiger 4; neuropodial uncini 

usually beginning on setiger 1, occasionally on setiger 2, present in 

reduced numbers on first 3-4 setigers, these often acicular, uncini 

posterior to acicula with vertical series of teeth above main fang; 

uncini disposed in single vertical rows; anus terminal, either sunken 

in funnel bordered with cirri or on cone and accompanied by ventral 

valve.

Subfamily Maldaninae [see above]

Nuchal organs slightly curved, more or less parallel, to 

U-shaped; cephalic plate well developed, carina prominent to lacking; 

collar present or absent on setiger 1 or 5; neuropodial uncini in 

single rows beginning on setiger 2, with apical denticle's in trans

verse arc over main fang, acicula lacking; anus dorsal, with or with

out ventral (posterior) valve.

Arwidsson (1907) noted that the number of segments increase 

with the size of the animal in the genera Traxittuva Verrill in the 

Lumbriclymeninae, and Rhodine Malmgren in the Rhodininae (the latter 

comprises the sole genus within its subfamily). He also suggested 

that this was also true for those members of the Euclymeninae bearing 

large numbers of segments. He commented, however, that in the main, 

the remaining groups of maldanids are characterized by definite 

numbers of segments throughout the life of the individual and that
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the counts are constant within a species and, very often, within a 

genus. He observed that in those cases in which definite numbers of 

segments obtained, this appears true for both the setae-bearing and 

the asetigerous somites.

Dales (1962; 1963) stated that the polychaete stomodeum and 

derived structures were of major phylogenetic importance and could be 

used to infer evolutionary relationships. He distinguished between 

those families with and without an eversible proboscis. Among those 

families possessing a proboscis, he suggested that two groups could 

be recognized: (1) those with a ventral proboscis, which he believed

to have derived from a muscular ventral fold or "buccal organ" of the 

type found today in the Archiannelida, and (2) those with a simple, 

symmetrical, axial eversible tube. He suggested that the ventral bulb 

and proboscideal sac to which it attaches is a primitive feature and 

that it reflects homology within the various groups possessing such a 

structure. This belief was shared by Orrhage (1964a; 1964b), at least 

for the so-called sedentary forms. The axial type of proboscis was 

thought by Dales (loc* cvt.) to have evolved early in polychaete evolu

tion. In a subsequent paper, Orrhage (1973) criticized Dales' ideas, 

pointing out several inconsistencies and noting that several groups 

which Dales asserted lacked a ventral bulb and proboscideal sac, in 

fact possessed very well developed ones. Furthermore, Orrhage 

reported that, among the Maldanidae, Euctymene (PraxiZZeZZa) 'prdeter- 

missa (Malmgren) of the subfamily Euclymeninae has an axial proboscis 

without a ventral muscular bulb, agreeing with Dales' earlier work, 

but that Nicomache ZwnbricaZis (Fabricius) in the Nicomachinae,
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Rhod'Lne gTacil'ior Tauber in the Rhodininae, and Asychis [̂ Ch'Lvim'La] 

biceps (Sars) in the Maldaninae all exhibit a well developed ventral 

muscle bulb, with that of C. biceps being relatively less voluminous 

than those of the others. Orrhage noted that if Dales' theories were 

correct, then the presence of both axial and ventral proboscideal 

structures in this one family would result in its being phlyogeneti- 

cally fragmented and allied with several other, quite unrelated 

groups. In a belated reply to -Orrhage, Dales (1977) reiterated his 

belief that the ventral buccal bulb is very likely primitive, even 

though it may be lost within different members of the same family 

(and even within different species of the same genus in one case).

He asserted that Orrhage had by no means demonstrated his case 

regarding the ventral bulb, but conceded that the axial proboscis 

probably evolved independently on several occasions. In spite of the 

rather weak manner in which Dales made his rebuttal, I believe for 

reasons of parsimony that his argument is probably valid. It seems 

highly unlikely that a ventral proboscideal sac attached to a rather 

distinctive ventral muscular bulb apparatus could have developed 

independently in so many different groups. Once such a structure was 

lost, however, it would be a simple matter to produce a symmetrical 

axial proboscis from the anterior pharyngeal region by convergent 

evolution.

Kudenov (1977; 1978; and personal communication, 1979) 

observed that the number of proboscideal papillae and rugosities 

appear to be important taxonomically throughout the Maldanidae, and 

noted that all the Euclymeninae studied thus far by him have very
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similar axial proboscises. He also found the structure of the 

prostomial palpode to be highly important, since it provides the 

secretions which aid in everting the proboscis, and together with the 

latter, effects changes in the dilatency and thixotropy of the sur

rounding substratum. Although potentially very important in 

elucidating systematic relationships within the Maldanidae, histo- 

chemical serial sectioning of the proboscideal organs of the subfamily 

Maldaninae was not possible, in view of the scarcity and historically 

important nature of the types and other specimens available for 

examination.

The development of the elaborate cephalic plate and pygidial 

structures seen in many Maldanidae, by their very complexity, which 

frequently involves the telescoping of adjacent segments, would 

appear to be derived from simpler origins. This also applies to the 

notosetal configurations, which in some Maldanidae are simple bilim- 

bate capillaries much like those of other families, and in others, 

very complicated structures with a variety of bristles and fimbriae.

It has been my general impression in reviewing the subfamily 

Maldaninae, that the simple, flat pygidia exhibited by most members 

of the genus Maldane and some species of Chirimia are primitive, 

resembling those of certain members of the genera Notoproctus 

Arwidsson and Lzmbriclymene Sars in the subfamily Lumbriclymeninae; 

the latter genus also exhibits simple, bilimbate, capilliform noto- 

setae [see Fauvel, 1927, fig. 68, m-n]. Similarly, because of its 

distribution within the subfamily [see below], the presence of the 

anal plug or valve, and retention of achaetous preanal somites appear
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to be primitive. Dr. J . D. Kudenov (personal communication) has 

independently come to similar conclusions in his study of the sub

family Euclymeninae. With these concepts in mind, I believe it is 

possible to propose a reasonable phylogenetic scenario within the 

subfamily Maldaninae, and also to relate all the subfamilies within 

the Maldanidae in an evolutionary pattern. Furthermore, I believe 

that something can be said about the relationship of the Maldanidae 

to certain other polychaete groups.

The subfamily Lumbriclymeninae appears tp be an ancestral 

group from which the other Maldanidae arose [see fig. 42]. The 

members of this group exhibit a presumptive carina, but lack a 

cephalic plate; there are no segmental collars, and the uncini begin 

on setiger 1, bear apical denticles in a vertical row over the main 

fang, and are disposed in single rows in the neuropodia. The anus 

is either terminal or dorsal, and is provided with a ventral (poste

rior) valve or plug [fig. 40a-b]. The anterior four neufopodial 

uncini are acicular. The number of segments is constant within a 

taxon, although variable within the subfamily; members of the genus 

Limbv'ioZyrnene generally bear 19 setigers and 3-6 achaetous preanal 

somites. The notosetae have already been described.

I contend that this group gave rise to all of the other 

maldanids. The Euclymeninae could easily have arisen by elaborating 

a cephalic plate around the already present carina, and by developing 

a ring of anal cirri around the central, terminal anus. This sub

family exhibits both the simple, bilimbate notopodial capillaries 

seen in the Lumbriclymeninae, as well as finely spinulose and
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Figure 41. Morphological Aspects of Related 
Maldanidae and Terebellidae. —  a. pygidium of Notoprootus 
(Lumbriclymeninae), left lateral view; b. pygidium of 
Lumbriclymene (Lumbriclymeninae), left dorsolateral aspect; 
c. uncinus from Rhod'tne Zoveni (Rhodininae), redrawn from 
Mesnil & Fauvel, 1939, fig. 8; d. uncinus from Rhodine 
gvaoilior (Rhodininae), modified from Day, 1967, fig. 30.1, 
d; e. anterior uncinus from Pista brevibranohda (Tere
bellidae), redrawn from Caullery, 1944, fig. 121, E.
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feathered forms, often in the same individual. The ventral anal 

valve has been retained.

The Nicomachinae bear a well developed carina, but have not 

produced a cephalic plate. Collars are lacking, and the uncini are 

arranged as in the Lumbriclymeninae. The anus is terminal, but the 

ventral valve has been lost. The notosetae are like those of the 

Euclymeninae.

The Rhodininae, with the single genus Rhodine> likewise 

appears to have arisen from Lumbriclymeninae with a terminal anus.

In this subfamily, the carina remains reduced, there is no cephalic 

plate, the anal valve is retained, and the notosetae are very similar 

to those of the Lumbriclymeninae. However, in the Rhodininae, 

collars have developed on both the. anterior and posterior several 

segments, and the uncini are first present from setiger 5^ and bear 

apical denticles dispersed in a series of transverse arcs overlying 

the main fang, rather than in a vertical row. These uncini are quite 

unusual: the subrostral beard seen in most other maldanids (subject

to ontogenetic loss in the Euclymeninae, according to Pilgrim, 1977) 

is quite reduced or lost, the rostral flange is enlarged and produced 

into a distinct tooth underlying the main fang, the neck or rostrum 

has all but disappeared and the manubrial swelling has become enlarged 

into a prominent anterior boss underlying the rostral flange or tooth

1The absence of neurdsetae on anterior setigers is also con
sidered to be an advanced feature representing a secondary loss 
within the Euclymeninae (Dr. J. D. Kudenov, personal communication).
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[fig. 41c-d]. Most importantly, the uncini have become dispersed 

into frtfo vertical rows in each neuropodium. These peculiar uncini 

are almost exactly like those found in the first one or two uncini- 

bearing neuropodia of the genus Pista Malmgren in the family Tere- 

bellidae [fig. tie]. As in the genus Rhodine, the uncini begin on 

setiger 5 in Pista^ arid the notosetae are similar in both taxa. I 

believe that the presence of identical patterns and configurations 

of such unusual setae is, in itself, strong evidence that the family 

Terebellidae may have evolved via the genus Pista from the maldanid 

subfamily Rhodininae.

The subfamily Maldaninae likewise must have arisen from the 

Lumbriclymeninae. In this group the cephalic plate is well developed 

and the carina is prominent or secondarily reduced or absent. The 

uncini begin on setiger 2 and bear the apical denticles in a series 

of transverse rows above the main fang. The anus is dorsal, as in 

certain members of Lumbriclymeninae, and the anal valve is present in 

the more primitive genera, Matdane and Chirimia> becoming lost in the 

rest of the subfamily. The notosetae have become quite elaborated 

into spirally fringed forms and specialized companion setae, as 

described in the section on morphology [see above]. Segmental collars 

are lacking in primitive maldanines, but become well developed in 

certain more advanced genera. The pygidium ranges from the simple, 

platelike structures seen in the presumed primitive genera Matdane 

and Chivimiai strongly resembling those of the lumbriclymeninines 

Notoproctus and Lumbriolymene9 to the very elaborate structures seen 

in the more advanced genera.
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OTHER TEREBELLINAE

M ALDANID EVOLUTIONARY PATTERNS

proboscis axial, w/out ventral 
bulb; cephalic plate t carina 
prominent; no collar, except 

sometimes on 4; uncini in single 
ro-s from setiger 1 or 2; apical 

teeth vertical; anterior setigers 
w/acicula; anus terminal, w/out 
ventral valve; I setigers def
inite (usually 19), or variable

evclyme;i::ae

proboscis ventral, w/bulb; no 
cephalic plate; carina prominent;

no segmental collars; uncini in 
single rows from setiger 1, apical 
teeth vertical; anterior setigers 
w/acicula; anus terminal, w/out 

valve; 1 segments variable

NICOMACHINAE

I
proboscis ventral

uncini as in 
Rhodine

TEREBELLIDAE

proboscis ventral, w/ventral 
bulb; no cephalic plate; carina 
small; w/collars anteriorly fc 
posteriorly; uncini in double 
rows from setiger 5, apical 

teeth transverse; anus terminal, 
with ventral valve; ♦ segments 

variable

RHODININAE

proboscis ventral, reduced, w/ 
ventral bulb; cephalic plate 

elaborate; with or w/out carina; 
with or w/out collar; uncini in 

single rows from setiger 2—  
apical teeth transverse; anter
ior setigers w/out acicula; anus 
dorsal, with or w/out valve; f 
segments definite—  19 or fewer

MALDANINAE/
proboscis ventral, w/ventral bulb; no 
cephalic plate; carina presumptive; no 

segmental collars; uncini in single rows 
from setiger 1, apical teeth in vertical 
rows; anterior setigers w/acicula; anus 
terminal or dorsal, with ventral valve 

or plug; # segments definite w/in genus 
(often 19), but variable w/in subfamily

LUMBRICLYMENINAE

Figure 42. Proposed evolutionary patterns within the 
Family Maldanidae
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The importance of the proboscis and associated structures has 

already been discussed [see above]. It is noteworthy that a ventral 

proboscideal sac with attached ventral buccal organ, here considered 

primitive, is also found in the subfamilies Nicomachinae, Rhodininae 

and Maldaninae, while a presumedly secondarily derived axial proboscis 

is seen in the Euclymeninae. The proboscis of the Lumbriclymeninae is 

apparently of the ancestral ventral type [Arwidsson, 1907: 17]. 

Interestingly, the proboscis of the subfamily Terebellinae, to which 

the genus Pista belongs, is ventral in origin [see also discussion on 

p. 160]‘.

Finally, it appears that the presence of a definite number of 

segments is an ancestral trait in this family, being characteristic of 

the subfamilies Lumbriclymeninae, Nicomachinae and Maldaninae. The 

presence of variable numbers of segments is encountered in the 

Euclymeninaej particularly in those forms exhibiting an increase in 

segment number, and in the Rhodininae.

In view of the foregoing considerations, then, I think we can

usefully turn our attention to the inferred evolutionary development 

within the subfamily Maldaninae itself [see fig. 42].

The most primitive group of maldanine worms appears to be the

genus Matdane by virtue of the following characteristics(1) lack of

a segmental collar in most forms, (2) a poorly developed pygidium 

forming a flat, posterior platelike disc, (3) two fully developed 

achaetous preanal somites, (4) a distinct ventral (posterior) anal 

valve or plug, (5) relatively straight or slightly bent to faintly 

J-shaped nuchal organs, and (6) a definite number of setigers (19, as
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c a n n a  lost or reduced; palpode flat, 
mushroom-shaped; nuchal organs U- 
shaped; lateral cephalic lobes high-- 
dentate or entire; with collar on 1; 
capillary sheaths wrinkled; Type A 
notosetae; companion setae short; 

with anal plug

METASYCHIS

c a n n a  low; palpode mushroom-shaped;
nuchal organs U-shaped; lateral 

cephalic lobes digitate; with collar 
on 1; capillary sheaths not wrinkled; 

primitively with Type A notosetae 
s short companion setae; 1 preana! 
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Figure 43. Proposed Phylogeny of the iialdaninae
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in species of the genus Lvtmbriclymene) . Although the carina is more 

highly developed than in the Euclymeninae, this derived trait is 

itself primitive relative to its subsequent reduction and loss in 

certain other genera arising out of MaZdcme-ll'ke. ancestors. A similar 

situation obtains in the case of the spirally fringed notosetae, which 

are very highly elaborated by a splitting of the sheaths into double 

spiral bands of fimbriae [see above under Morphology] over the simple 

bilimbate condition of Euotymene3 for example. Type A notosetae seen 

in Matdane3 Chivimia and Asychis (sensu strie to) are primitive within 

the subfamily; from this type are derived Types B, seen in most spe

cies of Metasyohis and all species of Sabaoo, and Type C, found only 

in Chirimia 'punctata. The short companion setae associated with Type 

A spirally fringed notosetae in all cases where the latter occurs is 

here believed to have given rise to long, more elaborate companion 

setae associated with Type B spirally fringed forms.

The genus Ch'trimia resembles Maldane in many respects, 

including bearing Type A spirally fringed notosetae with short compan

ion setae and the presence of an anal valve. This genus also bears 

1-2 achaetous preanal somites, although the second one, when present 

is typically quite reduced either dorsally or ventrally. All species 

of Chirimia, however, exhibit a well developed collar on the anterior 

margin of setiger 1, a strong tendency towards reduction of the 

carina, a change in configuration of the prostomial palpode from 

prowlike or spade-shaped to mushroomlike, with the anterior margin 

distinctly flattened, elaboration of the cephalic lobes into prominent 

dentate structures, and development of the nuchal organs into large.
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U-shaped structures. Some forms, like Ch'Lrim'La amoena and C. 

fauchaldis along with Maldane glabra3 M. theodori and M. capensis, 

represent intergrades between the two genera. Chirimia exhibits a 

strong tendency for development of the pygidium into prominent dorsal 

and ventral lobes, separated by deep lateral incisions, and forming a 

deep, posterior funnel-like pocket. The pygidium of C. biceps merely 

reflects a somewhat or lobulated, but pronounced wall, separated 

laterally by shallow U-shaped notches. The pygidia found in 

C. simiZis and C. punctata * however, are much more evolved structures 

involving pronounced differentiation of the dorsal and ventral lobes.

The genus Meiasychis shares a number of characters with 

Chirimia, from which I believe it arose, including a mushroom-shaped 

prostomial palpode, U-shaped nuchal organs,̂  the tendency for loss of 

the carina, and the presence of a collar on setiger 1. It differs 

in having lost the anal valve and in further reduction of the preanal 

asetigers, there being but one in the more primitive forms and none in 

more advanced species. The tendency for development of Type B 

spirally fringed notosetae accompanied by long, alate companion setae 

is strong. The dorsal lobe of the pygidium is developed to an extreme 

degree, but its basic configuration is not remarkably dissimilar from 

such forms as Chirimia simiZis and C. punctata.

The nuchal organs are usually J-shaped Metasychis species; 
however, in more primitive forms, they closely resemble the deep 
U-shaped structures seen in Chivimiao
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The' basal form appears to be Metasych'is gotoi, a highly 

polymorphic and widespread superspecies. A primitive form of 

M. gotoi found in the western Atlantic and Mediterranean Sea exhibits 

Type A spirally fringed notosetae and short companion setae, one 

preanal asetiger and a carina much like that of Chirim-ia fauclnaldi 

and C. punctata. An advanced type of M. gotoi with J-shaped nuchal 

organs, spirally fringed notosetae of Types A or B (often on the same 

specimen) accompanied by long companion setae and the collar evident 

only ventrally as a thick, fleshy roll (in primitive M. gotoi, it is 

thin and fully developed), is found in the northwestern Pacific.

In addition, the single preanal somite seen in Atlantic specimens is 

almost completely suppressed in the examples from the western Pacific, 

but the low carina is retained. Intermediate forms are found in the 

Indian Ocean.

Metasychis gotoi appears to have given rise to the easternn 

Pacific M, dispavidentatus, to which it is closely related. A group 

of forms sharing features of both M. disparidentatus and M. gotoi is 

found in the Philippines-Borneo region [see above]> possibly repre

senting a relict distribution from a previously more widespread 

occurrence. Metasychis disparidentatus bears only Type B spirally 

fringed notosetae accompanied by long companion setae similar to those 

seen in the genus Sabaco\ it also exhibits only J-shaped nuchal 

organs, the carina is totally suppressed, there are no preanal 

asetigers (except for a narrow vestigial band of tissue) and the 

collar on setiger 1 is a thick, fleshy, ventral roll. The posterior 

setigers bear transverse dorsal epaulettes, a feature found otherwise
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only in species of the genus Sabaco. M. d%sparidentatus also shows a 

secondary reduction of the lateral cephalic lobes to low rims with 

crenulations or short stubby teeth. The pygidium is identical to that 

of Sabaco elongatus.

The genus Asychis (sensu stricto) seems to have evolved from 

Maldane along somewhat different lines. The lateral cephalic lobes 

have developed into subtriangular or auricular structures with entire 

margins and deep furrows on the inner walls. The prostomial palpode 

is shovel-shaped, as in Matdane9 and a carina is either present 

primitively or lacking in derived species. The genus exhibits Type A 

spirally fringed notosetae and short companion setae, but there is a 

tendency in advanced forms for the development of modified anterior 

capillaries. The nuchal organs and cephalic plate have developed a 

variety of glandular and .papilliform structures in the more primitive 

species, these being apparently secondarily lost in derived forms. 

There is no collar on setiger 1 (a primitive carryover from Maldane), 

but one species * A. trifilosus, has developed a prominent ventral 

collar on setiger 5.^ In Asychis, the anal valve has been lost and 

the dorsal pygidial lobe has become very foliose with prominent 

ventrolateral triangular swellings, and anal cirri of some sort are 

always present except in A. amphiglyptus. In addition, only one 

highly reduced preanal asetiger remains.

^There seems to be an incipient tendency for development of a 
collar on setiger 5 in this subfamily; it is also seen in Maldane 
theodori and Sabaco ccvpolinae.
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The basal form of Asychis appears to be represented by such 

species as A. atlanticus3 A. trifilosus and A. ehilensis* This com

plex is characterized by having unmodified anterior capillaries and by 

retaining the well developed carina found in Maldane. Asychis auritus 

belongs in this complex. Asychis ramosus and A. amphiglyptus, as 

previously mentioned, represent derived forms which lost the carina 

and rostral mound and in which the anterior capillaries underwent 

modification.

The genus Sabaco is difficult to place within this schema.

It is a cohesive, well defined group of species that seems to repre

sent an apex of maldanine evolution in many respects. Type B spirally 

fringed notosetae and long elaborated companion setae are always 

present, the pygidium is well developed with very elaborate dorsal and 

ventral lobes of the same essential configuration seen in species of 

Metasychis and Asychis9 although cirri are completely lacking. The 

complete lack of achaetous preanal segments and the further loss of 

setiger 19 in S. eavoXinensis are very definitely derived features.

It is tempting, in view of the foregoing, to derive this genus from 

the more advanced forms of Metasychis, such as M. dispavidentatus3 

which shares with Sabaco species identical notosetae, pygidial config

uration, loss of both preanal asetigers, and the presence of posterior 

transverse dorsal epaulettes. The collar is much better developed in 

Sabaco species, however, and it would be necessary to postulate an 

original elaboration in Chirimia, followed by a tendency towards 

secondary reduction in the more advanced forms of Metasychis, with a 

subsequent redevelopment in Sabaco. There are even elegant
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zoogeographic mechanisms which could account for such a pattern very 

nicely [see below]. This, though somewhat awkward, is not impossible 

to assume. However, more serious problems arise when considering the 

prostomial palpode and carina, which resemble those of Matdane and 

Asyohis very closely, and which are not at all like the flat, mushroom

shaped structures found in advanced Metasychis• The cephalic lobes 

are very MzMane-like, exhibiting no trace of the tendency for 

processes or crenulations seen in Metasyohis; neither do they resemble 

the distinctive auricular and furrowed lobes of Asyohis. The small, 

crescentic nuchal organs could as easily have developed from the 

J-shaped ones of Maldane and Metasyohis as from the U-shaped ones of 

Asyohis. The anal mound clearly resembles that o£_ Metasyohis much 

more closely than that of either Matdane with its anal valve, or the 

vase-shaped structure found in Asyohis. It seems unlikely that a 

group like Asyohis> in which anal cirri are so prominent in most of 

the species, would have given rise to a complex in which they are 

totally lacking. Nonetheless, such a pattern seems to have occurred 

within the genus Metasyohis.

All things considered, it seems necessary to appeal to per-
/sonal preference. I believe it is easier to derive similar appearing 

structures like collars and palpodes several different times than it 

is complex structures like pygidia, spirally fringed notosetae, or 

long whiplike companion setae with distinctive alate expansions, all 

of which appear to be relatively conservative taxonomically„ It is 

aesthetically more pleasing to consider Sahaoo to have evolved from 

something akin to Metasyohis disparidentatus than from any other
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known maldanine group, at least in the absence of additional informa

tion. Nevertheless, the problems inherent in such an approach are 

acknowledged.



ZOOGEOGRAPHICAL PATTERNS

The following bathymetric terms are employed in this section: 

(1) "shelf" refers to depths ranging from intertidal and shallow 

subtidal to the mean depth of the shelf edge at 200 m; (2) "littoral" 

refers to depths less than 50 m; (3) "upper slope" refers to depths 

from 200-1,000 m; (4) "lower slope" refers to depths from 1,000-3,000 

m, the latter boundary corresponding to a general distinct break in 

the profile of the ocean basins [see Vinogradova, 1962, fig. 5;

Briggs, 1974]; (5) "abyssal" refers to depths from 3,000-6,000 m; 

below the last isobath lies the hadal zone, which has not been 

invaded by the subfamily Maldaninae so far as it is known» The 

reader is referred to Ekman (1953), Zenkevich and Birstein (1956), 

Bruun (1956), Hedgepeth (1957), Vinogradova (1958, 1959, 1962),

Madsen (1961), Mills (1966) and Briggs (1974) for discussions of the 

various schemata of bathymetric zonation.

A look at Table 1 and the accompanying distribution maps 

[figs. 43-46] reveals some interesting patterns:

(1) The genus Chirim'La shows a primarily northern distribution 

in both the Atlantic and Pacific Oceans in shelf to lower slope 

depths. -

(2) The genus Metasychis likewise exhibits a northern dis

tribution in the Atlantic and Pacific Oceans, extending into the 

tropics in the Indian Ocean; the genus has a shelf-upper slope 

bathymetric range.

171
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(3) The genus Asyohis (sensu stricto) has a tropical to 

nearly polar distribution in the eastern and western Pacific at shelf 

depths, and a southern temperate to antarctic pattern in the eastern 

Atlantic in shelf-upper slope ranges.

(4) The genus Sabaco is restricted to the tropical Atlantic 

and Indian Oceans at littoral depths, with the exception of one species 

also ranging north to Maine in the western Atlantic and having been 

recently introduced into San Francisco Bay in the eastern Pacific.

(5) The poorly understood genus Maidone9 which may actually 

comprise more than one genus-group taxon, is cosmopolitan and 

eurybathyalv. It is noteworthy that the three species formerly 

referred to the genus Asychis (sensu lato), and here assigned to 

Haldane, are all from the Southern Hemisphere in littoraT depths. 

Moreover, these species are restricted to the Indian Ocean and extreme 

southwestern Pacific bounded on the west by the Cape of Good Hope and 

on the east by New Zealand.

The inferred separation of the two morphologically indis

tinguishable, but geographically and bathymetrically disjunct, sub

species of Chivim'ia biceps was previously mentioned [see above, p.

38]. It appears that a considerable portion of the North Atlantic 

boreal and arctic fauna has been derived from the North Pacific in 

Late Tertiary and Recent times (Elman, 1953: 62, 121-122, 159; Briggs, 

1974: 248; Dr. V. A. Zullo, personal, communication). Such faunas fre

quently exhibit the discontinuous amphiboreal distributions shown by 

C. biceps [see fig. 44]. Such interchanges could have first occurred 

via Arctic Ocean connections between the faunistically richer North
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Pacific and the relatively depauperate North Atlantic during the Late 

Pliocene and at several times since, during Pleistocene and Recent 

interglacial episodes. The lack of continuity across the Arctic Basin 

is readily accounted for by the fact that much of the arctic biota 

was undoubtedly effectively repeatedly obliterated during the glacial 

maxima of the Pleistocene Epoch, associated with eustatic lowering of 

the sea level by some 100-130 m, and the almost total freezing of the 

Arctic Ocean (Herman, 1970: 477; Lamb, 1974: 352; Van den Heuvel and 

Burman, 1974: 362, 373)« Because of the extremely shallow sill depths 

bordering the Arctic Basin (Coachman and Aagaard, 1974), essentially 

the entire marine environment of the Arctic Ocean would have been 

confined to the deep, central Canadian and Eurasian Basins and the 

Greenland, Norwegian and Iceland Seas, and thus largely isolated from 

the rest of the World Ocean.- This, of course, implies that essen

tially all of the existing biota of the Arctic Basin has become 

established in post-Wisconsin-Wurm time.

It is noteworthy that C. biceps in the North Atlantic-Arctic 

Oceans has apparently not yet penetrated northeastward beyond 

Spitsbergen into the Barents Sea, nor northwesterward from southern 

Greenland into the Canadian Arctic (such negative evidence is prob

ably significant in view of the intensive sampling efforts in these 

areas). This strongly suggests that C. biceps did not penetrate 

across the Arctic Basin into the North Atlantic in Recent times.

It appears far more likely that this occurred at least prior to 

Wisconsin-Wurm time, and I think considerably earlier than the 

Sangamon-Riss/Wurm (Eemian) Interglacial, as we shall see. The major



reason for the latter inference lies in the present distribution of 

C. biceps 'lacevdy which is known only from lower slope depths from 

southern California south to the Panamic region [see fig. 44]. If 

C. b. biceps were a fairly recently derived form from North Pacific 

boreal ancestors, one would expect to find C. biceps lacera well 

established in the northeastern Pacific and in the area of the 

Aleutian Archipelago. In fact, that region is now occupied by a 

closely related shelf species, C. similis9 which also appears to have 

evolved from northern Pacific C. biceps stock. Chivimia biceps iacera 

now is found exclusively as a stenobathic, stenothermal deepwater 

species apparently confined to more southern latitudes, and may 

represent a fugitive species displaced by competition with the more 

eurytopic (7. similis. I believe 3 to 5 million years is not an unrea- 

sonalbe age for a typical maldanid species, given the general evolu

tionary conservatism of most polychaetes, and in view of the similar, 

or even greater, geological longevity of many marine invertebrate 

species, as exhibited by the molluscs which have an excellent fossil 

documentation. There is also reason [see below] to believe that most 

or all of the genera treated herein differentiated sometime prior to 

the Early Miocene, which further strengthens the suggestion of such 

species longevity.

In view of the foregoing, I think it is very likely that the 

North Atlantic was first invaded by elements of C. biceps, from the 

North Pacific during the Late Pliocene, when the trans-arctic
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1 2passageway first became available to marine biotas. ? During 

subsequent Pleistocene glacial maxima, arctic-boreal marine faunas 

were displaced to the south, whence they repopulated the higher lati

tudes during times of climatic amelioration. The "basal" species 

from which modern forms of C. biceps are derived were probably 

eurytopic boreal forms which were fairly widely tolerant of varying, 

but cold-water, temperatures. They almost certainly could withstand 

the milder, boreal regimes of the Arctic Basin in the Late Pliocene 

[see Ekman, 1953: 62]. As speciation proceeded in the North Pacific 

during the Pleistocene, with C. similis and C. punctata splitting off 

in the northeastern and northwestern Pacific, respectively, C. biceps 

lacera may have become competitively excluded from reoccupying its 

former shelf habitat in the North Pacific. Forced to remain as a 

relict in more southern latitudes, these boreal forms may have been 

required to migrate downslope as subtropical isotherms moved into back 

into the area. Chirimia punctata and C. similis are two closely 

related species in the northwestern and northeastern Pacific, respec

tively. Chirimia punctata is endemic to the constantly arctic envi

ronment (0.6-2.0°C.) of the Japan and Okhotsk Seas.

1Given the absence of C. foceps from the Caribbean and from 
the Lusitanian or Mauritanian Provinces, passage via the Panamic sea
way prior to the uplift of the Panamanian Isthmus is not likely.

2The.migration conceivably could have gone the opposite way, 
but this is known to have been a much less common event. Moreover,
"in the absence of evidence to the contrary, the area in which the 
genus has undergone the greatest amount of evolution is its probable 
area of origin" (Nations, 1979: 176).
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Chzr'im'ia amoena from shelf depths in the southwestern Atlantic 

and C. fauchatd'i from lower slope depths in the tropical eastern 

Pacific form another pair of related species, albeit more distinctly. 

Both of these appear to be close to the basal stock from which this 

genus is presumed to have developed. The epicenter of early radiation 

of the group may have been in the Panamic-Caribbean region prior to 

the closing of the seaway.

If the model inferred for the radiation of the genus

Metasychis is accurate [see above, pp. 165-167 and fig. 43], we are
)

faced with the problem of how primitive M. gotoi reached the Indian 

Ocean. Fig. 45 shows that Metasych'is presents a classically Tethyan 

distributional pattern. Metasych'is gotoi comprises a widespread (3 

ocean basins) and plastic superspecies, with individuals exhibiting 

inferred ancestral characters grading through the Indian and south

western Pacific Oceans into specimens with presumed derived features, 

the latter best represented in the Japan-Kurile Islands area. It is 

not inconceivable that such a species could have persisted for quite 

a long time. If so, M. gotoi could have entered the Indian Ocean, 

and thence to the western Pacific via Tethys prior to the Lower 

Miocene uplift of the Old World land bridge. This possibility is 

supported by the lack of any evidence that M. gotoi ever reached the 

southern portion of Africa, a well collected area. However, this 

would mean that M. gotoi> or something much like it, has persisted for 

an extremely long time; if this is the case, then the genus Chirimia, 

from which Metasychis is inferred to have evolved, must likewise have 

been around, perhaps as early as latest Paleogene time. It may be
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that we are dealing with several species that do not readily fit into 

a discernible pattern. Metasychis fimbriatus appears to be a minor 

offshoot of primitive type Metasyohis in the western Atlantic.

The genus Sabaco probably evolved meainly in the Caribbean and 

tropical eastern Atlantic from an ancestor similar to Metasyohis 

disparidentatus [see above discussion, pp. 168-170]. This appears to 

have given rise to a forn that must have been very similar to Sabaco 

etongatus when the two populations were isolated, one in the eastern 

Pacific and one in the Caribbean. It would be tempting to speculate 

that this isolation must have occurred by the appearance of the New 

World Land Barrier in the Late Pliocene or Early Pleistocene. How

ever, the Tethyan distribution exhibited by the species of Sabaco 

[fig. 47], with no evidence that this essentially tropical group ever 

traversed around South Africa, suggests that the genus probably arose 

by the Early Miocene, prior to the uplift of the Old World Land Bar

rier. This implies, of course, that a form similar to M. dispari

dentatus has persisted for nearly 20 million years, an inference which 

has already been made for M. gotoio From such origins, Sabaco appears 

to have radiated mainly in low latitudes on both sides of the Atlan

tic. As is the case for most fishes and invertebrates with amphi- 

Atlantic tropical distributions (Briggs, 1974: 110, 114, 116), the 

initial direction of migration seems to have been from west to east.̂

^All westward-moving colonization across the Mid-Atlantic Bar
rier is restricted to certain species of Indo-Pacific origin which 
were able to round the Cape of Good Hope. There does not appear to 
be any species or genera originating in the eastern Atlantic becoming 
successfully established on the western side (Briggs, Zoo. cit.) *
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Six species of Sabaco are known from Atlantic waters > with two from 

the Americas and four from the west coast of Africa. All six species 

show clear affinities and form a definite species-complex.

Four additional species are known from the Indian and Malay

sian regions. Sabaco gangeticus from the Ganges Delta and So 

Qavan'ieus from Java form a closely related group. Sabaco maculatus 

also from Indonesia and S, steineri from the Gulf of Thailand comprise 

a second well defined complex.

If these inferences are correct, then we are faced with the 

problem of what isolating mechanisms were operating in the Early 

Miocene to separate so completely the incipient Sabaco line from its 

ancestral Metasychis stock. The answer probably lies in the deteri

orating climatic conditions already well underway by earliest Miocene 

times and the resultant increasing provincialism of marine biotas. 

Metasychis is, for the most part, a temperate-water group confined to 

littoral, shelf and upper slope depths, although tropical examples are 

found at shelf depths in the Indo-Pacific area and off Puerto Rico. 

Metasychis disparidentatus is restricted to fairly high latitudes in 

the eastern Pacific, and does not occur south of the Upper Gulf of 

California. It nowhere enters the tropics. It seems probable that 

the M. disparidentatus-type ancestor became increasingly restricted 

to more temperate waters, while the Sabaco species evolving therefrom 

developed into increasingly warm-water stenotherms restricted to very 

shallow water. Such species would have found much more equitable 

conditions in the shallow, stable tropical Caribbean seas, than in 

the precipitous bottom profiles and tectonically active subduction
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trenches of the tropical eastern Pacific. Both groups thus may well 

have been excluded from the latter area long before the formation of 

the New World Land Barrier.

The genus Asyohis [see fig. 46] probably arose in the tropical 

Indo-Pacific, whence it spread eastward across the East Pacific 

Barrier and into the western Atlantic via the Panamic seaway. The 

basal members of the genus, A. tvifitosus^ A. chilens'ls and A. 

attanticus are found in shelf depths in an arc from Indonesia and 

New Zealand in the southwestern Pacific to Chile and southern Brazil. 

Asyoh'Ls auritus^ though confined to the northwestern Pacific, is 

more closely related to the basal stock than to its geographic 

neighbor, A. ramosus9 and probably arose from a Western Pacific 

form related to A. trifilosus. Asychis romosus and A. amphiglyptus 

are related cold-water forms which apparently diverged on either 

side of the Panamanian Isthmus. Asyohis romosus is found in lower 

slope-abyssal depths from off Panama and the lower Gulf of California 

to the Bering Sea [fig. 46]. Asyohis amphiglyptus is endemic to 

antarctic waters bordering the South Atlantic at littoral and shelf 

depths; an apparent subspecies is found confined to abyssal depths . 

off Puerto Rico. Both of these species exhibit several characters 

in common derived from the basal type, including modification of 

the anterior capillaries and loss of the prostomial carina and 

posterior cephalic papillae.

The polychaetes are among the most ubiquitous of all groups 

with an extremely high proportion of truly cosmopolitan species, not



a few of which exhibit extreme bathymetric ranges, being found from 

the shallow subtidal to lower abyssal or even hadal depths. For 

example, a recent monograph by Gibbs (1971) on the intertidal and 

shallow subtidal polychaete fauna of the Solomon Islands revealed that 

nearly 12% of all the species taken are cosmopolitan. This is all the 

more remarkable when one considers that the shallow marine waters of 

the tropical Indo-Pacific typically exhibit the greatest degree of 

specialization and endemism in other animal groups. Furthermore, a 

significant proportion of the forms described by Gibbs as endemic are 

very closely related to species widely distributed elsewhere, and 

several of these may prove to be synonymous with their more widespread 

sibling taxa (see Light, 1977). Similarly, Mesnil and Fauvel (1939:

3) commented: "Nous trouvons ici encore une nouvelle confirmation du

cosmopolitanismej deja tant de fois signale3 des Annelides Polychetes. 

In their report on several Msedentaryn families collected by the 

Siboga from Indo-Pacific waters, they noted that about 46% of the 

maldanids, 25% of the cirratulids, 100% of the capitellids and 

oweniids, 27% of the sabellids and about 38% of the serpulids are 

found in at least three oceans. In addition, 1 species each of the 

Sabellidae and Serpulidae are circumtropical (9% and 6%, respectively) 

However, Caullery (1944), in reporting well over a hundred species of 

11 different sedentary polychaete families from the same region, 
listed only 5 species^ with cosmopolitan distributions, of which 1

"^Many of the taxa listed by Caullery, however, are doubtful 
and are probably simply examples of intraspecific variability.
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species has a littoral-slope distribution9 and 4 a littoral-abyssal 

range. Similarly, Eliason (1951) reported 193 species of polychaetous 

annelids from depths exceeding 3000 m from throughout the world, of 

which 12 species (6%) appear to be cosmopolitan and another 5 (about 

3%) distributed in two ocean basins.

Of the 25 species and subspecies of Maldaninae treated herein 

(excluding the three species of Haldane), 23 (85%) are endemic to a 

restricted region in a single ocean, 2 (7%) are widespread on both 

sides of a single ocean basin within one hemisphere (actually, one of 

these, Ch'lv'im'ta b. biceps 9 also extends into the Arctic Ocean) , and 

another 2 species are very widely distributed (cosmopolitan) over two 

or more ocean basins. Of the endemic forms, about 61% (14 species) 

are restricted to the shelf, another 26% (6 species) to littoral- 

bathyal [-upper slope] depths, and about 4% each (1 species) are 

found only in lower slope, lower slope-abyssal or abyssal depths. The 

widely distributed forms are either littoral-bathyal or lower slope- 

abyssal, and the cosmopolites are all littoral-bathyal.

A number of investigators have observed that slope faunas tend 

to be restricted and distinguished into a number of different zoogeo- 

graphical regions, but that truly abyssal faunas are by and large 

widespread or even cosmopolitan (Madsen, 1951, 1953, 1961; Knudsen, 

1970; Hansen, 1975). Kirkegaard (1956) noted that deep-sea polychaetes 

with eurybathic distributions tend to be widespread or cosmopolitan, 

but that exclusively hadal forms are highly endemic, often known from 

a single trench.
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The Maldinae are remarkable in that the most widely dis

tributed species are littoral-bathyl, contrasting with the situation 

obtaining in the most benthic invertebrate groups, in which bathyal 

species tend to be much more geographically restricted than abyssal 

ones. Cutler (1977) described a parallel pattern for the deep-sea 

Sipuncula, like the Polychaeta, a group characterized by numerous 

cosmopolitan forms. In this phylum, the widest geographical ranges 

occur among those species with littoral-bathayal, or to a lesser 

extent, with littoral-abyssal, vertical ranges.

The subfamily Maldaninae, then, excluding the genera Matdane 

which is poorly known, and Sabaco which is exclusively shallow sub- 

tidal) , comprises largely a shelf-slope fauna, with isolated species 

occurring in abyssal depths. It appears to have evolved relatively 

recently in the history of the family as a whole, and much of the' 

radiation seems to have occurred in the P an ami c-Car ibb e an region, 

both before and after the uplifting of the Panamanian Isthmus.

Endemic species occur in all oceans, except the Indian and Arctic 

Oceans (again excluding the species of Sabaco), Indian Ocean forms 

are largely bathyal and almost all are widespread in the Pacific 

Ocean as well; one important species found in the Indian Ocean is 

cosmopolitan. There is thus support for both the Indo-pan-Pacific 

zoogeographical deep-sea province proposed by Ekman (1953) and 

Vinogradova (1959), as well as for the Atlanto-Indian province of 

Madsen (1961). The distribution of the exclusively littoral Sabaco 

complex coincides precisely with the Atlanto-Intian Ocean-Malay



Archipelago region of Madsen (1961), except that he was discussing 

deep-sea faunas.
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Table 1. Distribution of the Maldaninae

Taxon
Geographic
Distribution

Bathymetric
Distribution

Chirimia amoena off Brazil 36-105 m

C. b. biceps North Atlantic, Arfctic 25-780 m

C. biceps taceva eastern Pacific 1000-1500 m

C. similis northeastern Pacific 52-525 m

C. punctata northwestern Pacific 27-253 m

C. fauchatdi tropical East Pacific 2070 m

Asychis atlanticus off Brazil & Surinam 36-54 m

A . trifilosus New Zealand; Malaysia 27-65 m

A. chilensis off Chile 26-264 m

A . auritus Sakhalin, Sea of Okhotsk 110-700 m

A. ramosus Bering Sea, Central 1897-3940 m

A. a. amphiglyptus 

A. omph'hgly’ptus dbyssicolus 

Metasyohis dis'paridentatus 

M. gotoi

Metasyohis sp.

Mo fimhviatus .

Sabaco maoulatus 

So elongatus 

So oavolinae 

So attantideus

American Trench

Antarctica; New Zealand

off Puerto Rico

eastern Pacific

Atlantic9 Indian, 
Pacific Oceans

Philippines, Borneo

off Puerto Rico

Indonesia

western Atlantic

off North Carolina

West Africa

25-391 m. 

5033-5044 m 

intertidal-599 m 

70-1265 m

37-567 m 

145-180 m 

shallow water 

intertidal-27 m 

120-200 m 
8-66 m
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Table 1— Continued

Taxon
Geographic
Distribution

Bathymetric
Distribution

S. dorsofilis West Africa 20-27 m

Sabaco dakavensis West Africa shallow water

5. gangetdcus India intertidal

S. javanicus ■ Java shallow water

Sabaco sp. West Africa

S. steinevi Gulf of Thailand 12 m
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Figure 44. Distribution of the Species of Chirimia
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Figure 45. Distribution of the Species of Metasychis
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Figure 46. Distribution of the Species of Asyohis
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