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DESCRIPTION OF SOME MARINE NEMERTEANS
OF PUGET SOUND AND ALASKA.

B. B. GRIFFIN,

(Read I\,arch 14, 18¢8.)

Brapxey BEVERLEY GRIFFIN died of pneumonia on March
26th—Iless than a fortnight after the present paper was read be-
fore the Academy. The editor of the ANNALS has now sent me
the proof for revision and has arranged that a brief notice of his
life and work should be inserted as its preface.

Mr. Griffin came rightfully by his deep interest in science, for
his forefathers on both sides had been prominent in the learnéd
professions, that of medicine especially. His father, Dr. Bradney
Griffin, although dying young, was a well-known practitioner in
New York. Mr. Griffin’s mother is of the Hollister family : his
paternal grandmother was a du Barriére, one of whom together
with other nobles emigrated to this country during the French
Revolution.

Mr. Griffin received his first degree in 1894, graduating with
highest honors, at the College of the City of New York. He
there evinced a remarkable bent for zoology. Continuing his
studies in the graduate Department of Columbia University he
would have taken the Degree of Doctor of Philosophy at the
present Commencement. He had held the position of Uni-
versity Fellow in Zoology and had taken part for two years in
the summer expeditions to the northwest coast.
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194 GRIFFIN.

His published writings appear, with one exception, in the
“Transactions of the Academy. Their results are of permanent
-value and have already received marked attention both in this
country and abroad. His mind was mature and none of us
knew before his death that he was but twenty-six. His work
showed to all, as memorial notices in foreign journals testify,
that he was an investigator of rare promise; but those who
knew him well can alone understand how much he would have
contributed to zoological knowledge had his life been spared.
T have never known a more perfect example of sacrificing de-
-votion to a life’s work. He gave his best energy—more than
his health could spare—to zoodlogy for zodlogy's sake. Per-
sonally, he was retiring, asked for nothing and cared for noth-
ing in the way of material advancement. His industry was in-
cessant, and was rarely directed in vain; he was conscientious
even to the least of things; he made it clear to us that his
ideals were the highest and that he did as he believed.
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I. INTRODUCTION.

The forms here described were collected by the writer while
a member of the Columbia University expeditions of 1896 and
1897 to Puget Sound and Alaska. During the first of the sum-
mers spent on the Pacific coast about 10-15 different forms
were collected, all from the region about Port Townsend, Wash-
ington. The work of the second summer added about 15 Alas-
kan forms to the collection, besides three additional species
from Puget Sound.

Upon the return the writer lost by shipwreck not only the
Alaskan material, but all the previously prepared sections and
much valuable literature, together with manuscripts including
notes upon the color, form, habits and habitats of the living
animals. The consequent necessity of replacing the literature
and resectioning the entire set of forms has, as may be readily
understood, greatly delayed the publication of the specific de-
scriptions.

The collections were made with the view of accumulating
material for a monograph of the Nemerteans of the Pacific coast
of the United States, and it is hoped that the present brief notice
will be followed by a more extensive work with colored plates.
The special interest attaching to certain of the forms (e. g., Cari-
noma), as well as the general importance of the formal pecu-
liarities of heretofore unexplored regions, will, it is hoped, prove
a sufficient excuse for the publication of the present paper.

The species here described do not represent the entire num-
ber collected, since, in addition to those lost by shipwreck, sev-
eral have been omitted in which the material was either too
poorly preserved or too scanty for adequate determination.

As regards terminology, Montgomery’s term ('96) mesen-
chyme will be used to designate that tissue formerly known as
“parenchyme,” ‘body-parenchyme’ and *“gelatinous tissue.”
The four vascular trunks of the mesonemerteans will be distin-
guished as dorso-lateral and ventro-lateral vessels (=respectively
“ Rhynchocolomseitengefasse "’ and “ Seitengefisse ** of Biirger,
“ supra-proboscidian-sheath-vessels’ and * blood vessel” of
Oudemans).
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The writer wishes to express his grateful acknowledgements
to Professor H. P. Johnson, of the University of California, for
his very kind assistance in obtaining southern specimens of
Emplecton:ma viride Stimpson. He also feels indebted to Mr.
Mutty, of Port Townsend, for his permission to use one of his
buildings as a laboratory, and to Mr. Shaffer for his kind loan of
collecting appliances.

II. HISTORICAL.

During the years 1857—58 there appeared in the Procecdings
of the Philadelphia Academy a series of preliminary papers by
Dr. William Stimpson, in which he briefly described the inverte-
brates collected upon the North Pacific Exploring Expedition
(1853—56). The collections made by Dr. Stimpson include,
among other groups, thirty-three species of Nemerteans, ob-
tained at points along the coasts of North America and Asia,
though principally from Japan and China.

Stimpson arranged his thirty-three species under seventeen
genera, of which the following ten were new: Diploplcura,
Teniosoma, Diclilus, Cephaloncima, Emplectonema, Diplomma,
Dicelis, Polina, Tatsnoskia and Cosmoccphalia! One half of
the new genera have now proved synonyms. Thus Dickilus
and Cosmoccphalia = Ampliporus (Verrill '92); Teniosoma =
Eupolia (Biirger '95 (2)); Polina, according to Biirger = Ex-
polia, but according to Verrill = Ampliporus. Those of the
other half (viz. Cephalonema, Diplomma, Dicelis and Tatsnoskia)
have not, to the knowledge of the present writer, been identified
with any of the valid genera of the present day. Their fate must
await further work upon these Japanese and Chinese forms.
Of the remaining seven genera, four (Lineus, Cercbratulus,
Valencinia and Tetrastenuna) were well recognized at the time
Stimpson wrote, and are still valid ; while three (Meckclia, Pb{y-
stemma and Serpentaria) are synonyms of Cerebratulus, Amphi-
porus and Cercbratulus respectively.

Two of the ten new generic terms invented by Stimpson rep-

1 His classification throughout is superficial and based in the main upon trivial
external characters.
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resent valid genera, and, as Verrill ("95) has urged, should, by
virtue of priority, supersede those now generally accepted by
European writers. Emplectonema is sufficiently well defined, so
that ** Sicher ergiebt sich trotz der unvollkommenen Diagnosen
dass 49 und 55 mit Eupolia und 52 (Emplectonema) mit Eune-
mertes zusammentfallen.” (Birger’g52).  As Emplectonema long
antedates KEunemertes (Vailant ‘o), it should stand for this
genus. Similarly Diplopleura is at once recognized as identical
with Langia (Hubrecht '79) and has priority.

Owing to loss of plates and material in the great Chicago fire,
Stimpson was unable to publish his detailed descriptions and
colored drawings. The Prodromus, accordingly, together with a
brief paper on Chinese and Japanese forms (1855), represents, to
the knowledge of the present writer, all the published work upon
North Pacific Nemerteans up to date.

Of the species obtained by the present writer, one (Emplccto-
nema viride Stimpson) was described in the Prodromus ; the other
(Emplectonema violaccum Biirger) was described by Biirger ('96)
from the Chilian Coast, while the remainder do not seem to have
been noticed by either. Among the latter is one form of special
interest in that its genus, which represents a transitional type, has
heretofore been represented by two species only, both of which
are very rare. This form whic/ occurs abundantly in the Puget
Sound region, is a new species of Carinoma. In order, however,
to make clear the relationships and significance of Carinoma, it
will be necessary to briefly trace the historical development of
Nemertean taxonomy:.

One of the most servicable taxonomic systems was that pro-
posed by Max Schultze in 1852, which divided the Nemerteans
into the well-known Exopra and AnorLa, based upon the re-
respective presence or absence of calcareous stylets in the pro-
bodcis.  Although this system was generally accepted and
adopted in the older text-books, it finally became evident that
the mere presence or absence of stylets is no certarn indication
of affinity. Thus forms are known whose inner organization in
other respects conforms to the Enoplous type, yet lack the stylets
(e. 8., Malacobdella, Pelagonemertes). Moreover, the Anopla

ANNALs N. Y. Acab. Sc1., XI, July 30, 1898—14
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proved a very heterogeneous assemblage, since under this term
forms were included that differ as widely from each other as
they do from the Enopla (e. g., Carinella, Cophalothriz, Cerebra-
tulus). These faults were partially removed by Hubrecht ('79)
in the following system :

I. PALEONEMERTINI.

No deep lateral fissure on the side of the head. No styletin
the proboscis. Mouth behind ganglia.

Carinclla, Cephalothrix,
Polia, Valencinia.

2. SCHIZONEMERTINI.

A deep longitudinal lateral fissure on each side of the head,
from the bottom of which a ciliated duct leads into the posterior
lobe of the ganglion. Lateral nerves between the longitudinal
and inner circular muscular coat of the body wall. Nervous
tissue deeply tinged with hamoglobin. Mouth behind the
ganglia.

Lincus, Borlasia,
Cerebratulus, Langia.

3. HOPLONEMERTINI.

One or more stylets in the proboscis. Mouth generally sit-
uated before the ganglia. Lateral nerves inside the muscular
coats of the body-wall. No deep longitudinal fissures on each
side of the head.

Drepanophorus, Ampluporus,
Tetrastemma, Prosorhochmaus,
Ocrstedia, Nemertes.

The above system, the result of a deeper study of the inner
organization of these worms, marked an important advance in
taxonomy. A single character (presence or absence of stylets)
is here no longer taken as the basis of division, but a group of
characters ; and, morcover, the importance of the number and
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position of the muscular coats of the body-wall in relation to
the nerve cords commences for the first time to be recognized.

But excellent and serviceable as the Hubrechtian system was,
it still possessed a defect which became more conspicuous with
increase of our knowledge of the comparative anatomy and
embryology. It still associated under the term PALZONEMER-
TINI such forms as Carinella, Cephalothrix and Polia ( = Eupolia
Hubrecht ’87), the last named type being more :closely related
to the SCHIZONEMERTINI than to Carinella. The following
sentence from Oudemans ('85) shows how quickly this defect
became obvious with careful comparative study.. “ Though the
families of the Valenciniide and the Politde belong to the PaLz-
ONEMERTES, they, with respect to their vascular and nephridial
system, already approach the ScHizoNEMERTEA. To avoid con-
fusion, I will here employ the expression, ¢ Palzo-type,”
“Schizo-type” and ‘Hoplo-type.” Biirger ('90) went even
further, and, after a severe criticism of Hubrecht's system, pro-
posed a return to the Anopla and Enopla of Max Schultze.
During the next two years, however, Biirger ("1 and '92) elab-
orated and published a new system, which of all those heretofore
proposed seems to come the nearest to expressing the true in-
terrelationship of the main groups of Nemerteans.

Before taking up Biirger's system in detail we must glance
briefly at the phylogenetic theories as influenced by the discov-
ery of Carinoma. All are agreed that the epithelial position of
the nerves in Carinclla is a primitive feature. Accordingly the
derivation of the remaining Nemertean orders from Carinella-like
ancestors involves an inward migration of the nerve-cords. Even
before the discovery of Carinoma a fairly complete series could
be arranged from Carinclla with its epithelial nervous system,
through Cephalothriz with nerve-cords in the longitudinal layer,
to Cerebratulus in which the nerve-cords have apparently migrated
further inward to lie closely appressed (and sometimes indenting)
the inner circular muscle layer, leading finally to the Enoplous
types with the nerves internal to @/ the muscular coats. (Com-
pare figures in Hubrecht '87.)

In 1875 Mclntosh obtained at Southport, England, a spe-
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cies which he described as Valencinia armandi n. sp. The
careful description of this form by its discoverer (MacIntosh ’75)
and the able anatomical investigations of Oudemans (’85) made
it clear that Valencinia armandi is not only the representative of
a distinct type (allied to Cephalothriz), but a form in many re-
spects intermediate between Carinella and other Nemerteans.
The special interest centers in the fact that anteriorly the nerve-
cords lie in a similar position to those of Carinella (although
surrounded by a thin layer of longitudinal muscles), while more
posteriorly they break through the outer circular layer and lie
for the rest of their course within the longitudinal layer. Oude-
mans was thus thoroughly justified in creating the new genus
Carinoma for its reception. For twenty years the form remained
the sole representative of its genus. In 1895 Biirger described
the C. patagonica from some very scanty material collected at
Punta Arenas, Patagonia. Of this material he observes: *“ Uber
ihr Aussehen im Leben fehlen leider Angaben.” In C. pata-
gonica the nerves lie wholly within the longitudinal muscle layer,
so that within the limits of the genus Carinoma we have accom-
plished the theoretically required migration of the nerves through
the circular muscle layer. It now became easy' to derive the
Enopla directly from Carinclla through Carinoma and Cephalo-
thriz,* while the Schizonemertean type (including the Eupolide)
comes off as an independent side branch from an ances-
tor of Carinoma, which retained the nerve-cords outside of the
circular muscles, but lost the inner circular layer and developed
a new longitudinal layer beneath the basal membrane of which
Carinoma armanda shows rudiments.’

These points are all clearly recognized in Biirger's taxonomic
system. Carinclla with Carinoma and Hubrechtia constitute the
first and most primitive order PROTONEMERTINI ; Carinoma and
Ccphalothrix are ranked as an independent order MESONEMERTINT;

1Cf. Biirger '95 (2).

% Carinoma, while more primitive as regards the nerve-cords and presence of
nephridia, seems to have lost the cephalic organs still retained in Cephalothrix (com-
pare Joubin 'go). .

3Such an ancestor Blirger believes to be realized in Hubrechtia desiderata (v.
Kennel).
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the Enopla constitute the METANEMERTINI, while the remaining
representatives of Hubrecht's Pal@onemertini (viz., the Eupolidee)
are grouped with the Schisonemertini under the ordinal term
HETERONEMERTINIL

Thus with the establishment of Biirger’s system there appears
to vanish the last vestige of artificiality in the ordinal classifica-
tion, and for the first time we have a system that may be called
a natural one.

III. SPECIAL DESCRIPTIONS.
PROTONEMERTINI.

1. Carinella sexlineata n. sp.

In form, color and internal anatomy this species very closely
resembles C. superba (Kolliker), being marked by creamy white
lines and annujations disposed upon a
ground color of reddish brown. The
principal difference lies in the pattern of
the markings, which renders the form
the most complicated of the genus.

Near the anterior margin of the head
and well in front of the mouth occurs —{71-- -8
transverse band 1 (Fig. 15, I), which in
the type specimen consisted of a broader - 4
dorsal and narrower ventral half meeting
laterally in a sharp posteriorly directed 5
angle. From band 1 there extends a
mid-dorsal line the whole length of the
body. A short distance behind the neck!
occurs band 2, which is broad and dis-
tinct, but interrupted laterally whence l
proceed caudad #wo-paired lateral lines. [ /. /

These extend the whole length of the Fic. 15. Corinclla sextineata
body. A mid-ventral line also com- - sp. [I. Lateral. 1I.
mences from band 2, arising from a Dorsal aspect. ~ Drawn

’ from alcoholic specimens.
flecked area involving the lower laterals.

"Neck = constriction separating head from rest of body.
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The mouth is situated between bands 1 and 2 and in type speci-
men did not pierce band 2 (difference from C. superba). At inter-
vals much greater than between 1 and 2 occur bands 3, 4 and 3,
with no intermediate annulations. Band 3 is the broadest, its
edges fimbriated, and interrupted between the laterals ; 4 and 5
are more sharply outlined, 4 continuous, 5 partially interrupted
at the laterals by the side organs (difference from both C. superéa
and C. annulata, in neither of which do the side organs occur on
a transverse band). The broken mid-ventral line continues
nearly to band 5, where it breaks up into a row of fine dots
which may be sometimes traced along the rest of the body.
From band 5 to posterior extremity of body occur broad unin-
terrupted annulations sometimes double, placed some distance
apart, with one to three finer intervening annulations, which are
interrupted or nearly so at the laterals. The intervals between
these body annulations are nearly equal. .

VariaTions. It must be noted on behalf of the validity of
this species that the above outlined pattern is in its main features
remarkably constant. The variations, so far as was observed,
involve merely the shade of the ground color, the amount of
flecking, the composition (i. e., whether full or broken) and ex-
tension of the lines. The few specimens obtained near Sitka,
Alaska, were darker in color, with much less flecking and
fimbriation of the annulations. Those taken about Puget Sound
showed considerable flecking on the head behind band 1 and
on dorsum, mostly near lines or bands. Moreover, in some
specimens the lines are more continuous, in others more or less
dotted or broken.

In alcohol the worm darkens considerably, but even then the
main pattern can be easily made out. The side-organs then ap-
pear as white circular spots.

INTERNAL ANaTOMY. A cephalic gland is absent as in C. su-
perba.  Differs from latter in general absence in region of side
organ of a pronounced dorsal and ventral decussation of the cir-
cular muscles of the body-wall. A fine raphé of connective
tissue is generally present in its place, which may involve a few
muscle-fibers. In one individual sectioned these were so abun-
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dant as to produce a decussation similar to C. superba. The
varation of this structure would appear to show that but little
reliance can be placed upon it for specific determinations. A
layer of longitudinal muscle fibres separates the cesophagus from
the circular muscles of the rhynchoceelom as in C. rubicunda.
Cephalic organs consist of a paired ciliated tube which pene-
trates the epithelium to end blindly next the basal membrane.
Nephridia consist of branching tubules, portions of which bulge
more or less into the lateral vessels. They open at their pos-
terior extremity by a pore above the side organs, 7. ¢., in trans-
verse band s.

Haprtat AND DistriBuTioN. Dredged in Kilisut Harbor op-
posite Port Townsend, in from 3 to 4 fathoms, also taken under
bark of wharf-piles in its tough hyaline tube, as well as in the
sand between tides. Likewise taken in and about Sitka Harbor,
Alaska.

This worm grows to a great length; some incomplete frag-
ments when fully extended were over a meter in length.

2. Carinella rubra n. sp.

? C. miniata Hubrecht.!

Color in life a uniform bright red. In alcohol the pigment
quickly washes out, leaving the worm a dull gray. The mature
worm reaches an enormous length, some of the smaller indi-
viduals (incomplete) measuring over 140 cms., while the largest
observed must have been at least two meters in length.

INTERNAL ANaToMy. Well developed glands fill the head
(differences from C. polymorpha). Cephalic organs are epithe-
lial pits which do not reach the basal membrane. Dorsal and
ventral decussation of circular muscles absent or very weak.

HabiTaT AND DisTRIBUTION. Taken in sand and silt between
tides at Puget Sound (Bremerton), Kilisut Harbor, and Sitka,
Alaska.

1 Bilrger (’95) figures a red species (C. miniata Hubrecht) which may possi-
bly be identical with this species, but since no sections were obtained its identity
with C, rubra can be but a matter of conjecture. In color, size and form of head

they differ not a little. In form and size C. ruére more nearly resembles C. poly-
morpha.
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MESONEMERTINI.

3. Carinoma mutabilis n. sp.

Color a pure creamy or milky white, with faint cloudy mot-
tlings in intestinal region, which cease a short distance from the
posterior extremity, leaving the tail region pure white.

Length and breadth variable, the largest
individuals of the type measured 14 cms.
by 1 mm. in alcohol.

Head hemispherical, narrower than body
and marked off from latter by a slight nar-
rowing or neck. No eyes or caudal cirrus.

INTERNAL ANaTOMY. This species ap-
: proaches very closely the C. patagonica
Birger ('95). It appears to differ, however,
J \ in several particulars, especially in size and

. in the disposition of the nephridial tubules.
Fi6. 16. Carinoma muta- b o atter are large and loosely ramified
bilisn.sp. 1. Twoin- 4 y '
dividuals of type. 11. but three or four cross sections of them
variety argillina. Cam- gapnhear in each section and, although some
era lucida from alco- .
holic material. of the branches are situated close to the
blood vessels, they do not appear to bulge
into them to the extent that they do in C. patagonica. They
open to the exterior by a single-paired excretory pore, the posi-
tion of which varies in different varieties, though always dorsal
to the nerve-cords. Circulatory system in its main features as
in C. patagonica. Ventro-lateral blood vessels thick-walled,
thickness of which steadily increases as nephridial region is
reached. This peculiarity can be traced throughout the
nephridial region.! Dorso-lateral vessels thin-walled through-
out. Dorsal and ventral nerves anteriorly outside the outer
circular muscle-layer. A double diagonal muscle-layer com-
mences to appear in the anterior cesophageal region.

Inner circular-muscle-layer much thicker anteriorly than in

C. patagonica.

1 Compare similar phenomenon figured by McIntosh (’75).
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Just in front of the nephridial .region the following changes
occur :

1°. Inner circular-muscle-layer becomes enormously thick-
ened.

2°. Dorsal and ventral nerves commence to break through
the outer circular-muscle-layer and dip down toward the inner
layer.

3°. Lateral nerve cords commence to break away from the
inner side of the outer circular-muscle-layer and sink deeper into
the longitudinal layer.

4°. Diagonal muscles commence to thin out, to disappear
completely a short distance further back.

Proboscis-pore subterminal, cephalic lacunz extend to tip of
head. A cephalic gland is present in type specimen. It con-
sists of deeply staining lobules that hang into the cephalic
lacuna anterior to the proboscis pore.!* Brain, with lacunz and
rhynchoccelom in brain region, more or less completely inclosed
in an inner capsule of connective tissue separated from basal
membrane by a thin longitudinal muscle-layer. Mesenchyme
scanty.

HapitaT AxD DisTrIBUTION. In sand between tides and on
piles of wharves, along the west shore of.Port Townsend har-
bor, between the wharves of the city and the railroad depot.

Two varieties of this species were taken, which for convenience
of reference will be distinguished by varietal names.

4. Carinoma mutabilis argillina n. var.

General form and color as in type. The entire worm was not
obtained ; the largest fragment measures 15 cms. by 3 mm. in
alcohol. Differs from type in larger size, rather more powerful
muscular development. Excretory pore in cesophageal region
where inner circular-muscle-layer is still thick, and anterior to
cessation of dorso-lateral vessels, 7. ¢., slightly further cephalad
than intype. Mesenchyme rather more extensive, lateral halves
meeting in mid-ventral line behind mouth.

1 Biirger ('95(1) ) makes no reference to a cephalic gland in C. patagonica, and
('95(2) ) is not quite sure of its presence in C, armand..
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Hasitat axp DistriBuTioN.  Between tides in hard blue
clay among pholads, not apparently in burrows of latter, but
in surrounding clay, to all appearances excavating burrows of
its own.! Locality, west of Point Wilson on shore of Strait of
Juan de Fuca.

5. Carinoma mutabilis vasculosa n. var.

Form and color as in type, size intermediate between type
and var. argillina. Mesenchyme most extensive, in cesophageal
region nearly surrounding the very large blood vessels. Ventro-
lateral vessels branch from time to time. Excretory pore at
commencement of visceral region where inner circular-muscles
thin out.

HapitaT AND DISTRIBUTION as in type, except that it was not
taken on piles.

All these varieties build sand-tubes and in mode of life re-
semble somewhat Cerebratulus, though they do not swim nor
readily fragment themselves as do the cerebratulids, and appear
generally more sluggish.

ANALYTICAL KEY TO SPECIES OF CARINOMA.

A.—Nerve cords anteriorly without circular muscle layer ; further
back they break through the latter, and lie wholly within longitudi-
nal layer... ......cooviieiiiiininnns C. armandi (McIntosh) Oudemans.

B.—Nerve cords wholly within longitudinal layer throughout their
entire course.

«—Small (3.5 cms.). Brain free in longitudinal muscles of head.
Nephridia bulge far into thin-walled blood vessels. Dorsal and ven-
tral nerves wholly within outer circular-muscles-layer throughout their
ENLITE COUTSE. wuvvirrinirnrnrrnrnrnaneensnaeansnnes C. patagonica Biirger.

J—Large (14-15 cms.). Brain enclosed in connective tissue cap-
sule. Nephridia do not bulge so far into the thick-walled blood
vessels. Dorsal and ventral nerves anteriorly without outer circular-
muscle-layer ; further back break through same...C. mutabilis Mihi.

M[f this be true, the fact is interesting because of the soft-bodied nature of the
animal. The annelid #a//a ? is known to bore in the till ( Harrington and Griffin,
’g6), but this animal, unlike the Nemertean, has powerful jaws and a firm exo-

skeleton.  Heretofore no Nemertean has been known to bore in so hard a substance
(McIntosh, ’68).
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METANENMERTINI.
6. Emplectonema Stimpson, 1857.

1873 Nemertes Mclntosh (nec Cuvier 1817).
1873 Macronemertes Verrill.
1890 Eunemertes Vaillant.

This genus is defined by Stimpson as follows: * Corpus
longissimum subfiliforme, depressum, proteum. Caput subdis-
cretum, stricturis nullis, fovea longitudinali in utroque margine
antero-laterali. Ocelli plurimi.” Later writers (including McIn+
tosh, Vaillant, and Biirger) have added the following anatomical
characters to the definition. Mouth opens into the rhynchodeum;
proboscis very short; rhynchocceelom restricted to anterior
third of body; cerebral organs very small and far in front of
brain ; head gland but rarely reaches to brain.

7. Emplectonema viride Stimpson, 1857.

Stimpson gives the following description of this species in his
Prodromus : * Corpus depressum, lineare v. proteum, supra
viride, subtis album. Caput subdiscretum, marginibus albis ;
foveis elongatis bipartitis ; fronte emarginata. Ocellorum acervi
quattuor ; posteriores distincti, rotundati, ocellis confertis; an-
teriores marginales juxta foveas, occellis sparsis. Long. 11
lat. 0.05 poll. Hab. in portu ‘San Francisco’ littoralis inter
lapillos.”

The form here referred to £. viride occurs widely distributed
from Puget Sound to Alaska, and shows no local variations,
the same varieties being found in all localities visited. As a
general rule, however, the specimens from the more.northern
latitudes are darker in hue.

Length of largest specimen nearly 1 m., breadth 1-2 mm.,
head spatulate, emarginate in front, not especially marked off
from body, not wider than body. "

Three color varieties are common: (1) A slender and
smaller form, very light olive green, (2) a much darker green
form which shows on head and anterior portion of body, a mid-
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dorsal longitudinal line, and one transverse band at neck (fig. 17,
(3), a form almost black and not showing the lines that char-
acterize No. 2. All three varieties agree in the much lighter
ventral portion marked off from darker dor-

sum by sharp line of demarkation. Anterior

and lateral margins of head in all three va-

rieties very light almost white. Eyes nu-

FiG. 17, Emplectonc.  METOUS, distributed along side of head, on
ma viride Stimpson.  €ach side of demarkation-line between light

Showing pattern on margin and dark dorsum. The colors keep

head. fairly well in alcohol, darkest green, paler,
palest olive, and even bluish varieties
can be distinguished. Some speci-
mens from West Berkeley, California,
became gray in alcohol.

INTERNAL ANATOMY very similar to
E. gracile. Mouth opens into rhyn-
chodeum ;.cephalic organs some dis-
tance in front of brain; canals from
cephalic organs run forward to open
ventrally in region of proboscis-pore ;
proboscis-pore' some distance from tip
of head.

Intestinal caeca do not quite extend
to brain. Central stylet of proboscis
with very long basal portion, two
marginal stylet-pockets are present, )
each Containing five long curved Sty- Fic. 18. Emplectonema viride.
lets. Ducts from these marginal Stylet and region of proboscis.
pockets appear to be dilatable prox- @-—anterior chamber. c.—
. . Central stylet. dd.—ducts of
imally (fig. 18). In some spccimens marginal pockets. 4d,—basal
preserved in alcohol the stylet gland gilation of same. ms.—mar-
and basal portion of central stylet are ginal stylets. np.—marginal
a bluish green in color and contrast Pockets. 4.—basal portion of

. C e . central stylet. /.—ejacula-
strongly with the adjoining non-pig-

3 . tory duct. sg.—stylet gland.
mented portion of the proboscis. 12.—TeServoir.

! In instances like this where the mouth opens into the rhynchodeum the common
opening (‘‘ gemeinschafiliche Oefinung * Biirger) will be called proboscis-pore.
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This species very strikingly resembles £. gracile Johnston. It
may be distinguished by its narrower head with sharply defined
color patterns and general darker hue of body. '

Hagitat axp DistriBuTioN.  Taken on piles, on and under
stones at Port Townsend, Washington ; Fort Wrangle and Sitka,
Alaska. The type locality (Stimpson) is the bay of San Fran-
cisco. Its range, as so far determined, is then from San Fran-
cisco to Sitka.

8. Emplectonema violaceum Biirger, 1896.

Eunemertes violace Blrger.

In life this form secretes an enormous amount of slime in which
it lies coiled upin tangled knots. It was found next to impossi-
ble to straighten it out sufficiently for accurate measurement,
but its length was estimated to be at least 50 cms. Broken
fragments in alcohol measure over 30 cms. Shape extremely
flattened, ribbon-like. Head rounded in front, directly contin-
uous with body. Color varies somewhat, though a fairly con-
stant pattern is presented on dorsum, which is densely flecked
with purple or brown upon a pale yellowish brown ground color.
Ventral portion yellowish white. Eyes numerous.

THE INTERNAL ANATOMY agrees more or less closely with
Birger's ('g6) description. It ‘“does not possess a powerfully
developed head gland. The cerebral organs are very small and
lie very far in froat of the brain. Many small eyes are present.
The cesophagus opens into the rhynchodeum.” Powerfully
developed integumentary glands are present throughout the
body.

HasiTaT AND DIsTRIBUTION.  On piles about Port Townsend,
coiled in a tangled mass, and enveloped in its mucus. The
type specimens of Biirger were obtained near Calbuco, on the
coast of Chile. Its range is thus quite extensive.

The great amount and tenacity of the slime proves an
obstacle to its proper preservation, as a coagulation of the
slime apparently hinders the thorough penetration of the al-
cohol.
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9. Amphiporus imparispinosus n. sp.
Length in alcohol, 40~45 mm. Breadth, 1-2 mm. Color,
white. Head in extension hemispherical, broader than body.

Fic. 19. Amphipor-
us imparispinosus
n. sp.

LCamera lucida, from
living worm un.
.der influence of
<hloral  hydrate
and compressed
under cover slip.

numerous efferent ducts, just dorsal to
nerve-cords. Nephridia cease just behind 2d
.or 3d pair of gonads. Intestinal ceca extend
to brain. Apparently no integumentary
glands in body.
extend quite to posterior extremity. Central
stylet as long as basal portion, latter con-
stricted in middle (fig. 20). Three marginal-
stylet-pockets, each containing two stylets.

This species is apparently to be distin-
guished from A. dubius Hubrecht, by its
numerous eyes and paler color, and from
A. Greenmanni Montgomery, by its larger

Eyes numerous (23 == on each side), distrib-
uted in two elongated concentric groups along
antero- lateral to lateral margin of head, not ex-
tending behind brain as in Zygonemertes vires-
cens (Verrill) (fig. 19). Body widest anteriorly,
tapering off to a slender posterior extremity.

INTERNAL ANaTOMY. Mouth opens into
rhynchodeum. Cephalic gland not prominent.
Cephalic commissure' above proboscis-pore.
Cephalic organs in front of brain, dorso-lateral
to ventral ganglia, opposite mouth ; the canals
open ventrally just behind
proboscis-pore. Nephridia
commence behind brain
and open to exterior by

Rhynchoccelom does not

F1G. 20. Amphiporus im-

size, greater number of eyes and distribu-  peripinosus n. sp.
tion of eyes and color of body. Stylet region of proboscis.

Hasitat Axp DisTrIBUTION. On piles

Camera lucida from to-
tal preparation. As.

and stones, Port Townsend and Sitka. eServoir.

1By cephalic commissure is here meant that connecting the blood vessels an-
p g

teriorly.
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10. Amphiporus formidabilis n. sp.

Length in alcohol g 4+ cms. Breadth 2 mm. Form and
color as in preceding species except for flesh-colored tinge
anteriorly. Visceral region dull gray. Eyes very numerous
(100-150%), distributed in three groups, one
antero-lateral paired group and one median un-
paired group. The latter is V-shaped and situ-
ated just in front of brain, with the limbs directed
backwards and merging into two gray streaks
that extend along each side for a varying distance ‘
caudad (ﬁg. 22)' Fic. zr.Aon:}};»-

INTERNAL ANATOMY. Mouth opens into rthyn-  us formidasitis.
chodeum. Head densely packed with cells of Free-hand from
cephalic gland. Cephalic commissure just pos- 1¥ing Worm-
terior to proboscis-pore. Cephalic organs in front of brain, op-
posite mouth, canals open laterally behind proboscis-pore. In-
testinal ceca extend to brain. Nephridia open by numerous
efferent ducts, some of which open dorsally, others laterally.
Integumentary glands abundant in anterior portion of body.
Rhynchoceel extends to end of body.

Central stylet shorter than its basal
portion.  Marginal stylet-pockets " ar-
ranged in a continuous row around the
central stylet. Their number appears to
be either 8 &= or 12+ . Each contains
two stylets.

In number and arrangement of the
marginal stylet-pockets this form bears
close resemblance to A. spinosissimus
Birger and A. pugnax Hubrecht, but
Fic. 22. Amphiporus for- differs in numerous anatomical points

midabilis, Camera - from A. spinosissimus, -especially in the

cida from worm under position of the excretory pores.

influence of chloral hy- HasiTaT axp DistrIBUTION.  On piles

drate under cover-slip.

of wharves, and on stones and rocks
along with A. imparispinosus and Emplectonema viride.  Puget
Sound and Alaska.
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11. Amphiporus brunneus n. sp.

Length in alcohol of largest individual 3.3 cms. Breadth 3
mms. Color (in life) dark brown or smoky black on dorsum,
greenish or yellowish white ventrally. On each side of neck is
a pale angular spot.

INTERNAL ANaTOMY. Pro-
boscis - pore  subterminal.
Cephalic gland moderately
developed. Cephalic organ
considerably in front of brain.
Cephalic canals open oppo-
site mouth. Intestinal caeca
extend almost to brain. An-
terior portion of proboscis
very long; in ordinary pro-
F16. 23. Amphiporus jformidabilis n. sp. trusion the stylet-region re-

Stylet region of proboscis. The dotted mains within the everted an-

pockets and stylets filled in diagrammatic- terior chamber. Basal por-

ally, the rest from camera lucida drawing.
tion of central stylet long,
two marginal pockets each containing two (or three ?) stylets.'
Hasirat axp DistriBuTION.  On piles and rocks about Port
Townsend.

12. Amphiporus angulatus (Fabr.) Verrill ?

I have provisionally referred to this
species a form that occurs (though not
very abundantly) under stones near low-
est low water mark in Sitka Harbor,
Alaska. But two alcoholic specimens
are now available for description.? It ’
readily contracts into a thick oblong Fli‘:“ce‘i':‘fﬁ’:‘y’gf 2‘:
mass. era lucida. ‘
! Rhynchoccel surrounded by a thin circular muscle sheath, within which is a
layer of longitudinal muscles.
2Owing to these two specimens having been collected too late to be packed with

the rest of the Alaska material, they were placed in the writer's microscope case,
and were therefore saved when the ship went down.
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Length in alcohol, 4—7 cms. Breadth, 5—6 mms. Color
(in life) a reddish purple on dorsum, white ventrally. Head
with prominent marginal white spots at neck.

INTERNAL ANATOMY.. Cephalic gland fairly well developed ;
proboscis-pore sub-terminal and anterior to cephalic commis-
sure. Cephalic canals enter ventrally and run caudad for some
distance in the epithelium. In the region of the mouth they
break through the circular muscles to reach the cephalic
organs.! :

" Cephalic organs large, considerably in front of brain. Mouth
opens into rhynchodeum. Dorsal commissure fairly large. In-
testinal caca short, do not extend near to brain. Anteriorly
the integumentary glands are very abundant ventrally, sparsely
distributed dorsally. Rhynchoccel surrounded by thin sheath
of outer circular and inner longitudinal muscles. In visceral
region gonidial pockets are numerous ; a single section shows
several, distributed dorsally and laterally to the intestine.

Hasitat AND DistriBuTION.  Under stones near lowest low
water mark. Sitka Harbor and Redout Bay, Alaska.

Besides A. brunneus there are several other forms that bear a
more or less general resemblance to A. angulatus, and are to be
classed among the boreal species. Stimpson’s Cosmocephala
Beringianus and C. Japonicus are both believed by Verrill ('g2)
to be varieties of A. angulatus. At Sitka the present writer ob-
tained three quite similar forms (sizes quite different) which seem
to approach A. angulatus. When studiéd under a lens they
were seen to possess two paired white lines between which, in
two of the forms, the cervical white patches were situated, so
characteristic of A. angwulatus. In the third these angular
patches seem to have been absent or represented by a faint
paling of the ground color. Each of the three, with 4. angu-
latus seemed to characterize a particular zone of the beach be-
tween high and low water mark.

1 The one specimen sectioned showed an interesting abnormality in the cephalic
canal and organ of one side (left?). On this side the cephalic organ lay much
farther caudad so as to be opposite to the ventral commissure, while its canal forked in
the epithelium, one branch opening dorsally, the other more ventrally. The cephalic
organ of the right side lay considerably in front of brain.

AxnaLs N. Y. Acap. Sct., XI, August 13, 1898—I35.
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13. Amphiporus drepanophoroides n. sp.

Color red above, white below. Length probably not over
4-5 cms. Form short and stout. Eyes numerous in rows
along antero-lateral margin of head.

INTERNAL ANATOMY. Proboscis-pore terminal. Cephalic
gland prominent. Integumentary glands also prominent in
head, all situated ventrally and ventro-laterally. Further back
they commence to thin out (at first in the mid-ventral line) and
disappear completely a short distance behind brain. Mouth
opens into rhynchodeum. Cephalic organs large, anterior por-
tion opposite ventral commissure, closely pressed against brain,
further back they become pushed in between dorsal and ventral
ganglia and extend back of dorsal ganglia. Their canals open
laterally in front of ventral commissure. Differs from all the
preceding Amphiporids in the smallness of the rhynchoccel,
and in having the latter enclosed in a thick muscular sheath in
which longitudinal and circular muscles are interwoven. No
forwardly extending intestinal caca. Circular muscle-layer
quite thick.

HETERONEMERTINI.

14. Lineus striatus n. sp.

Owing to loss of all color notes and drawings by shipwreck,
no detatled description can be here given of its appearance dur-
ing life.

Color brownish red on dorsum, sharply marked off laterally
from the much lighter ventral portion. Dorsum marked by
numerous creamy white transverse bands which cease at the de-
markation-line between the dorsal and ventral coloring. Tip of
head brilliant red. Length probably not over 4 cms.

This form seems from the above quite similar to Micrura fascio-
lata, yet it is at most but one-half the size of the latter, much
flatter, the pattern much sharper and constant, and in all speci-
mens obtained no cirrus was present. For these reasons it must
at present be referred to Lincus.
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INTERNAL AnNaTOMY. Nephridial system with numerous
efferent ducts opening dorsally to the nerve cords. In one sec-
tion two ducts occurred, one slightly dorsal to the other.

HasiTAaT aAND DisTRIBUTION. Under stones and in sand be-
tween tides, Kilisut Harbor, and Bremerton. Not taken in
Alaska.

15. Lineus sp. —.

This species, which appears to be new, was found among a
mass of hydroids that had been preserved in formalin. The
single specimen measured 5.2 cms. by 5 mms. ; it was an entire
worm. Color smoky black with greenish tmge on dorsum,
gray-brown ventrally.

INTERNAL ANaToMY. Cutis richly supplied with gland cells
of which two kinds occur, one staining with hamatoxylin, the’
other with congo-red. In this respect the cutis is similar to the
epithelium.

HasitaT AND DisTRIBUTION. Among hydroids (Diphasia)
about Port Townsend.

16. Cerebratulus marginafus Renier.

I have referred to this species a smoky black form that occurs
abundantly in the sand between tides at Port Townsend and Brem-
erton. Most of the specimens differed from the Neapolitan form
figured in Biirger’s monograph, in lacking the white coloration
on the posterior extremity, and the white rims to the cephalic fur-
rows. As the specimens showed variation in this regard, some
approaching quite closely the typical form, and as the internal
anatomy is indistinguishable from that of specimens from Naples,
I have referred this form to C. marginatus.

17. Cerebratulus sp.

Portions of a very large dark form with flesh-colored lateral
margins were obtained. Some of the fragments in alcohol
measure nearly 20 mms. in diameter. In internal anatomy it
seems to approach C. marginatus,; the cnly noticeable point
of difference appears to be that the cephali: slits cease at least
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10 sections (each cut at least 30 ¢ thick)in front of mouth. In
C. marginatus they cease in the section in which the mouth
commences.

IV. SUMMARY.

Of the fourteen species treated in the foregoing ; nine appear
to be new and peculiar to the Pacific coast of North America;
two (Emplectonema viride and E. violaceum) are already de-
scribed, although likewise peculiar to the west American coast ;
one (Amphiporus angulatus) with three problematical forms are
boreal and are represented on the north Atlantic coast, and one
(Cerebratulus marginatus) is cosmopolitan. Among the forms
peculiar to the west coast are a few that show remarkably close
resemblance to west European forms. Thus Carinella scxlincata
is the Pacific representative of C. superba, while C. rubra resem-
bles C. miniata. Emplectonemna viride is very closely similar to
E. gracile. Lineus striata resembles Micrura fasciolata' An-
other conspicuous fact is the complete absence of Atlantic
American species, outside of the strictly boreal forms such as
‘Amphiporus angulatus. No banded Carinellas occur on the
east coast, no Carinoma has as yet been found. The east
coast Amphiporids and Lineids are either unrepresented on the
Pacific or replaced by different species. The noticeable scarcity
of Lincus on the west coast is perhaps to be correlated with the
superabundance of different forms of Ampliporus, which appar-
ently replace them functionally.

ZoBLOGICAL LABORATORY OF COLUMBIA UNIVERSITY,
March, 189¢8.

VIf it can ever be shown that L. striata actually does possess the cirrus, and hence
¢ a micruran, this parallel will be further strengthened.

2 Except the ¢¢ large Canadian Carinella dredged in the Gulf of St. Lawrence by
Mr. Whiteaves.”” McIntosh ’75.

_— oy~ mgeacmiial
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