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Pacific Tunicata
ol the

United States National Museum

Introduction

The previously unidentified Tunicata in the U.S. National Museum
listed and described herein were collected from various parts of the
Pacifie, with the exception of the west coasts of North, Central, and
South America. Most of the specimens belong to Ascidiacea, but a
small number are pelagic tunicates, including Appendicularia, Thalia-
cea, and Pyrosomata.

As studies of the ascidian fauna in various parts of the Pacific
are in progress I think it better, at present, to refrain from writing
on general aspects of the ascidian fauna of the Pacific, leaving them
for a future paper.

Many simple ascidians are identified rather easily, while the identi-
fication of compound ascidians is nsually very exacting. Even repeat-
edly described species might be confused with others, as the range
of intraspecific variation is not yet clearly defined for most species.
Under these circumstances, it is rather useless to list only the species
found in the material. Tnevitably accurate descriptions accompanied
with exact figures for those species must be made. Thus in this paper,
most of the compound asecidians are described in detail, while most
solitary forms are noted briefly.

In descriptions of the branchial sac, the number of stigmata in
respective rows and of branchial plications is always given for only
one side of the sac. The number of inner longitudinal vessels on
respective branchial plications indicates the total number of vessels
on both surfaces of each plication,

The specimens treated in this paper were examined during my stay
at the United States National Museum, from February to April 1957,
work which was supported with the financial aid of the National
Academy of Sciences. I am very grateful to the staff of the United
States National Museum, particularly the members of the Division
of Marine Invertebrates, Dr. Fenner A, Chace and others, for grant-
ing me the space in the museum for research and assisting me in
obtaining financial aid. Dr. Frederick M. Bayer, at that time of the
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Division of Mavine Invertebrates, who personally collected a large
number of ascidians at Palau during the Tligh Island-Atoll Project,
Palau Tslands, 1955, by the George Vanderbilt Foundation, and who
kindly made all arrangements for me to carry out the present work.
Indeed, without his generous help in providing every kind of facility
for me, it would have been quite impossible to study so many speci-
mens from various parts of the Pacific. T wish to express my hearty
thanks to him for his kindness.

Included in the material are a number of important collections from
the following sources:

1. United States Fish Commission Steamer Albatross during her
North West Pacific Expedition 1899-1900, the Philippine Expedition
1907-09, and others;

9. The Palau Islands, 1955, by the George Vanderbilt Founda-
tion;

3. Various parts of Japan, and presented to the United States
National Museum by E. 8. Morse, Professor at the Tokyo Imperial
University, in exchange;

4. From Philippine waters in January 1941, by W. R. Taylor,
1.8, National Museum ;

5. Tn 1951 at the Gilbert Islands, by P. E. Cloud:;

6. Dr. S. F. Light, Professor at the University of Amoy, pre-
sumably at Amoy, China;

7. Ascidians of the university of Hawaii.

In addition to these, a few specimens from other localities other
than the Pacific were examined and described for comparison with
the Pacific species.

Following is a list of George Vanderbilt Foundation (hereafter ab-

breviated GVT) stations at which tunicates were collected in the Palau
Islands in 1955 by R. R. Harry and H. A, Fehlmann of Stanford Uni-
versity and F. M. Bayer of the U.S. National Museum. Geographical
coordinates of each locality based upon U.S. Navy Hydrographic
Office (IHO) charts. Numbers of traverses and islands in Twayama
Bay follow the work of Abe (1937) and of Abe, Eguchi, and Hiro
(1937).
Sta, 12. 0 July. Madalal Distriet, extreme west end of Koror Island, shore
at sonth end of Arakabesan-Madalal canseway, mangrove shore graoding into
mud and sand flat: T°20°36°7 N, 134°28"13"" B, (HO 6077, 1st ed., 1044). Depth
0-3 ft.; bottom of mud inshore grading into gand offshore ; vegetation Enhalus
acoroides.

Didemnum  (Didemnum)  ternafanum  (Gottschaldt) ; Ewdistoma laysani

{Slulter) ; E. pyriforme (Herdman}.

Sta. 16. 11 July. Madalai District, west end of Koror Island outside of re-
talning wall enclosing sandy celgrass flat.  (Outer end of Abe’s Traverse 111} :
Teopaat N, 134°28°05°° E. (1O G077, 1st e, 1944). Depth 3 ft.; boltom sand
ecoral, rock ; “olive green componnd tunicate on Enfialus leaves."

Didemnum (Didemnum) fernatanum {Gottschaldt),
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Sta. 25. 19 July, Barrler reef 8 miles northwest of Koror Island : 7424°30°"
N, TH721°20" B, (HO 6102, 1st ™, 1044),  Depth 8-7 £t ; bottom sand and coral
hends and deiud coral.

Ascidia minnte Tokiokn ; Botrylofdes fyreum Llerdman ; Didenan { Didem-

mun) candidum Savigny; D, (D) noseleyi {Merdman) ; 1. (D) moscloyi

(Hermdman) forma geonnlatan Tokioka : D, (L) nekozite, 0. sp.; D, (Polysyn-

crafon) saganviane Tokiokn ; Ewdistoma viridis Tokioka : Leptoclinidos retion-

latus (Slulter) ; Lissoelingm pulvinm (Tokioka) ; Polycarpa sp.: Trididem-

i savignii (Herdman).

Sta. 28. 21 July. Outer reef at castern end of Urnld hapel Islond, about 114
miles north of Phulasuch Point: 7°16°18" N, 134°27°35'° 1., (HO G103, 1st ed.,
1k}, Depth 2 ., in breakers ; bottom covered with Turbinario,

Botrylloides violgeciws marginetns, n. subsp, Botryline tuberatus Titter and

Forsyth; Pelyelinum constellntnm Savigny,

Sw. 30. 22 July., Iwayama DBay, between south shore of Kaibakku (Island
SAXIX) and Kogal Hanto, Anluptagel Island (traverse XI): 7519°12° M., 1545907
ST E. (HO GOTG, 24 ed., 1044), Depth 0-3 £t ; sand, coral, with viegelation con-
sisting mainly of Enfialus and Canlerpa.

Aplidium lobatum Savigny ; Didemnune (Didenmwm) moseleyl (Herdman).
Sta. 35. 24 July. Pelilin boat chiannel between Ngargersal and Kongauru Is-
lands approximately 1 mile enst of north tip of Pelilin Tsland : 7°02'51°* N, 134°-
1742 E. Depth 1-10 ft.; sand, silt, occasional coral ; Enholus acoreides and 2
other ssp, eelgrass; algae including Canlerpe,

Didemnum [ Didemnim) nekozita, n. sp,

Sta, 53. 31 July. Ngaremdiu area, eastern Urnkthapel: rocky cape west of
sand beach Oiratel-ruul: 7°15'157 N, 134*26°31°" B. (O 6103, 1st ed., 1tk ).
Depth 0-7 ft. ; =and, coral, rock, Green in life growing on hydroid.

Eudizstoma ciridis Tokioka.
Sin. 60. & Augost. North ghore of Koror Island, west of Ebadul's Pler:
T°20°48°* N, 134°28°12" E. (HO 6076, 2d od., 104}, Depth 0-5 ft.; =and flat;
occasional coral heads, with Enhalus growing on sandy arens, Sargassum attach-
e to rocks, Found with sponges.

Eudistoma sp. afl, angolanim (Michaelsen),

Sta. 61. 0 August. Seaward reef flat at south end of Ngemeliz Island, west
glde of Falan Archipelngo : 70645 N., 134°14°40°" 1. (IO G073, 2d ed,, 1944).
Depth 134-6 £t ; coral and sand ; some Enhalus and Halineda in aand patehes, on
gorgonian,
fotrylloides violaceus Oka; Didemswm { Didemnuwm) moseleyi (Herdman) ;
Symplegma viride Herdman.

Sta. 67. T August. Reef in piss west of Nghns (“Ankosn™) southern tip of
Urnkthapel : T°13°14** N, 134°22°16"" 1. (HO G078, 1st ey, Depth 5-7 ft.: bot-
tom lving and dead coral, sand, eoral robibile,

Didempum ( Didemnem) ternatannm (Gott=chaldt),

Sia. B5. 12 August Iwayama Bay, shallow area in Gernherognirn Pass be-
tween Kalbakkn Island and Kogai Hanto, Aunluptagel Tsland: 7219772 N,
1H2087"" B, (HO 0076, 1st ed.). Depth 5-6 ft.; eelgrass, coral and sand flat,
artificinl rock barrier, fonnd with Halimeda,
Ascidia minute Toklokn; Leptoclinides retienlaius (Sluiter) ; Trididemnum
savignii jolense {(Van Nome),
Sta, B5A. Bame data as 85, Tide rising, depth 2-814 ft.
Leptoclinum virens Hartmeyer.
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Sta. 92, 14 Augnst. Iwayama Bay, south eid of Guazima (Island XV) @
TERD0TT N, 134720037 K, (110 6076, 20 ed.). Depth 0-20 ft.; sandy flat and
fringing reef, with vegetation of Enkalus, Halimedu, Pading, fonnd with sponges.

Microcosmus curpns Tokioka ; Pawea curcigora Tokioka,

Sta, 92A.  Same data as 92 Thde rising, corrent about 14 konot.  Water very
mwurky, PFound on Hmestone shelf.

Eudizstoma amplum (Slaiter) ; Phellugio julinca Sluiter.

S, 100. 16 August. Iwaynma Bay, Bay of the Dragon Palace, west slde of
Kogal Hante peninsula, Auluptagel Island between Usa and Tai Islands:
TUSHGT N, 184°20°80°* B, (II0 GOTG, 2d ed.). Depth 5-15 ft.; bottom coral
with sand in pockels.

Lissoelinwm fragile (Van Name) ; Polpearpa fivapamae Tokiokn.

Stn. 111, 19 August. Iteef flat, Ngaremedio, east side of Urnkthapel Island.
(HO GOTS, 1st ed.). Depth 0-1 ft. ; exposed boulder Qat.

Lizgoclinum patelle (Gottschaldt).

S, 125. 24 August. 13 miles NE. of Ngnbadangel “Cape Gabadaguru:
1736 N, 134°21742" B, (HO 06103, 1st ed.). Depth 17 fathoms; Halimeda
sand and Seriatopora. (“Gloria Maris” sta. 452, haul 1.)

Distaplia mikropuos (Slalter) ; Trididemnum savignii jolense (Van Name).
Six. 134, 28 August, Iwayama Bay, south end of Island XX 7°19°40" N.,
134%20°85" E. (HO 6076, 2d ed.). Depth 3-20 ft.; reef shelf and slope, bottom
entirely coral, found on sponge.

Amaroucivm constrictum Sluiter ; Didemnum (Didemnum) candidum Savigny ;

D. (D.) moszeleyi (Herdman); Phallusie jelince Sluiter; Pyuwra curvigong

Tokioka ; F. vittata {Stimpson).

Sta. 135. 28 August. Iwayama Bay, west side of Island XXII, 7°10°28" N.,
134°29°55°" E, (HO 6076, 24 ed.). Depth 0-15 ft.; reef shelf and slope, solid
coral and limestone,

Polyearpe caplioga (Slaiter).

Sta. 136. 28 Augost. Reef fat outside of large cave, SE. end of Koror at
east entrance to Iwayama Bay, T°158°34"" N., 134°30°24"" L. (HO 0076, 2d ed.).
Depth 4-6 ft.; bottom sand, branched coral with Enkalus, Halimeda, Padina.

Trididecmnum govignii jolenge (Van Name).

Sta. 218. 10 October. Iwaynma Bay, west ghore of Island XXI1I opposite
west peninpsula of Island XX : 7°10°35°" N, 134°20°G3'" E. (HO 0076, 2d ed.).
Depth 3-10 ft.; coral, dead and living, “slender simple ascidion growing on
Isognomon.”

Luhcrdmania digitata Millar,

Sta. 220. 12 October. lwayama Bay, east side of Oyster Pass (Knkisuldo)
between Island XXIX and east end of Koror: T*18'67"" N, 134°30°00"" E. (HO
G076, 2d ed.). Depth 3-20 £t., bottom limestone, with living and dead coral.

Amarowcivm crateriferum Sluiter ; Claveling mollvccensis (Sluiter) ; Claveling

{(Synclavella yarafirensis Tokioka ; DMdemnum ( Didemnum ) moselepi (Herd-

man) ; 0. (1)) moseleyl forma granwlatum Tokioks ; Ecleinascidia imperfecle

Tokioka; Endistoma amplum (Slniter) ; Lisgoclinum fragile (Van Name) ;

Perophora formosana (Oka) ; Polycarpa cryplocarpa (Sluiter) ; P, iwayamac

Tokioka ; ¥ P. guadrate Herdman.

Sta.220A. 22 October. Same data as 220; from submarine cave along shore
southward. Depth 2-15 Tt

Didemnum (Didemnum) candidum Savigny : Hypodisfoma vastum (Millar) ;
Polycarpa iwayamae Tokioka,
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Stn. 227. 15 October. East reef about 1% miles south of Negaremdin, end of
reef ealled Uchulachel: 721306 N., 14"26°30'" 1, (HO G078, 1st ed.). Dopth
0=20 re. 3 coral, pateles of sand.
Amaroucinm multiplicatwm (Sluiter) ; Botrplloides violuccus marginatus, o,
subsp. ; Claveling feecunda (Sluiter).
Sta. 236. 18 October. Iwayama Bay, mouth of Kakisnide (Oyster P'ass)
between Island XXIX and oast end of Koror,  Cornl shelf, west shore (hay shore)
of southeast peninsula of Koror: 7°10°00°* N, 134°30°11" B, (HO 0076, 2d ed.).
Depth 3-20 £t, ; Coral, living and dead ; Hmestone,
Polyearpa cryptecarpe { Sluiter),
St 236A. 20 October. Bame data.
Amaroncium  crateriforim Sluiter; Robrpllus primigensus Okn; Clocclinag
mollucoensiz (Slniter) ; Clevcling (Sypeclovella) arafuronsis Tokioka @ Didem-
i { Didemnum ) nekozita, 0. g I (D) ternataonum (Gotischaldt M
Sin, 252. 27 October, Fringing reef of small island in west part of Eil AMalk
lagoon (AMebarehar) : T10°01*° N, 134°21'50" E. (HO G078, 1st ed.) Depth
0=10 £t ; limestone shelf, limestone, cornl, sand.
Amarowcivm multiplicatum  (Sluiter) ; Didemnuwm  (Didemnum)  eandidum
Bavigny : D. ([L) sphacricem, n, gp. ; Evdistome viridis Tokioka : Loptoclinmm
virens Hartmeyer; Lisscclinum molle (Herdman) ; Polpcarpa cryplocarpa
{ Bluiter) ; Prididemnuwm savignii ( Herdman),
Sta. 261. & November. Sand flat between two Islands of Negerkuid (70 Is-
Iands) approximately 434 milez west of Eil Malk; 7°10°16°° N., 134°106°30°" E,
(HO 6102, 1st ed.). Depth 2-4 ft. ; bottom sand, found with mollusks.
Amaroucium aff, monotonicwm Tokloka ; A, multiplicatum (Sluiter) ; Didem-
num (Ddemnwm) moselepi (Herdman) ; DL (D)) teruatanum (Gottzehaldt) ;
Liggoclinum pulvinwm (Tokiokn) ; Polyclinum tzulsuii Tokloka.

The following stations were made in connection with a field survey
of Saipan, Marianas Islands, by Preston E. Cloud in 1949, USNM
Acc. 183733
Sta. Loc. 2, 28 April. Lagoon west of Saipan, entrance to Tanapag Lagoon,
from 3% ton block ; attached to the surface of a Inrge dead coral : brought up on
anchor of L.T. 535, Captain Ted Harris, prezerved May 2.

Eudiztome angolanum  (Michaclsen) ;. Microcosmus crasperafue Heller;

Polyecarpa melanosiphonica, n, sp.

Swn. Loe. 4. 20 June. Tagoon west of Salpan, 500 yards NNE. of Managaha
Island. Leeward lagoon, from coral ; depth 4=10 It

Aicrocosmus curons Tokioka ; AL exaaperatus Heller.

Sta. D-7. 13 May. Lagoon west of Saipan, lagoon of Tanapag Harbor.
Depth 9-22 ft. Dead pateh reefs encrozted with living erustosge cornlline algne
(the dominant reef bnilding agent) on medinm- to conrse-grained limesand bot-

tom.
Agcidia gemmata Sluiter ; Cnemidocarps arcolate (Heller) ; ©. fnoubita | Slai-

ter) ; Eundigtoma angolanum (Michaelsen) ; Polyelinum vaseulognm Pizon.
Sta. D-8. 13 May. Lagoon west of Saipan, lagoon of Tanapag Harbor.
Depth S6—12 ft. ; pateh of dead coral-algae rock on very ecoarse-grained limesand
bottom.

Aplidium lobatum Savigny ; Fudistoma angolanwm (Michaelsen) ; Eudistoma

marienense, n. =p.; Herdmania moemus (Savigny ) ; Microcosmus crasperalug

Heller ; Polycarpa captiosa (Sloiter) ; Trididemnnm savignii ( Herdman),
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Stn. E=7. Lagoon west of Saipan, lngeon near Schildkrate Rock. Depth 10-60
ft.: bottom of dead coral-algne rocks on wedlum- Lo poarse-gralned Hmesand.
Aplidien sp, afl, fobatum Savigny.

The following stations were made in the Philippine Islands by W. R.
Taylor in January 1941, collected by Balhani, a Moro., USNM Ace.
1500092
S, 5. Large Sibago Island, coral reef; 14 fathom,

Ligsoclinum pulvingm (Tokioka) ; Prididemnnn vivide {Herdman).

Sta. 7. Small Sibago Island, coral reef, rocky ; enernsting Holimeda ; 1 fathom.
Didemnum ( Didesnwn) dorot why Tokiokn ; Lissoclinum fragile (Van Name},

Sta. 10,  Paliwasan, near the Sea Food Cannery.

Didemnnm { Didewmum) eandidum (Savigny); D, (D) dorotiby Tokioka;

D, (D) moseleyi (Herdman) ; D, (D) nekozita, n. sp.; . (D) ternatanum

{ Gottsehaldt) ; Bchinoclinwm philippivense, n. sp.; WEwdistoma tolarao Tokio-

kn ; Lissoclinum fragile (Van Name) ; L. peleinum (Tokioka) ; Polyclintm vas-

culogim Pizon ; Trididemnwm vivide ( Herdman).

Sta. 10—jar. 2. Same data as sta. 10, Attached to a piece of aleyonarian,
Aplidinm sp. aff, depressum Slaiter ; Didemnuwm ( Didemnum) dorotubu Tokio-
ka: Polyclinnm teuienii Tokioka; Trididemnum viride {Herdman).

Sia. 11—jar 2. Sangboy Island, rocky coral reef; 1% fathoms,

Didemmu ( Didemuum) candidum {Bavigny) ; Lissoclinum pileinum (Tokio-

ka) : Prididemnum viride {Herdman).

Sta. 31. Punta Nataogol, Basilan Island ; sandy rocky coral reef; ¥4 fathom,
Didemnum (Didemaum) condidum (Savigny); Do (D) ternatanwm (Gott-
sehaldt) : Echinoclingm philippinense, n, sp.; Leptoclinum virens Hartmeyer;
Lissoelinum patelle (Gottschaldt) ; L. pulvinum (Tokioka) ; Prididemmnun
viride (Herdman).

Sta. 38. Kilay Island near Taogos Island; sandy, rocky and coral reef,
Didemnum { Didemnum) eandidvie (Savigny) ; Lissoclinum pulviniem (Toki-
oka) ; Trididemuawm virlide (Herdman).

Sia. 40. Balukbuluk Island : sandy, rocky coral reefs,

Didemonnm  (Didemnnm)  condidume (Savigny) : Leptoclinem virens Iart-

meyer: Lissoclinwm palclle (Gottschaldl) ; L. pulvinum (Tokioka) ; Trididem-

num savignii jolense (Van Name) ; 7. vivide (Herdman).

Sia. 41, PBoboh near Matanal Point; sandy rocky coral reef; 14 fathom,
Didemnum ( Didemawm)  candidiem  (Savigny) ; Leptoclinum virens Hart-
meyer; Lissoclinim puloinun {(Tokioka) ; Trididemuaum viride (Herdman).

— . Amoylol Reefs at the sonthern part of Basilan Tsland; sandy, stony and

eoral reefs; 14 fathom.

Trididemnpum viride (Herdman).

— . RBavara in Pangapugan Island at the other side of Sitio; sandy, muddy,

stony with eelgrasses ; 1 fathom,

Didemnum ( Didemnum) moscleyt (Herdman) § Leptoclinum; Perophora,
———. Manicann: sandy with short eelgrasses and little coral reefs; 3 fathoms,

Didemon ( Didemaum)  candidum (Savigny) ; Leploclinum virens Hart-

meyer: Lissoelinum puivinum (Tokioka) ; Trididensm viride (Herdman).
andun Pasil near the lighthouse at the Isabeln Channel, Basilan Iz-
land, rocky coral reef; 1 fathom.

Didemanm { Didemnum) candidum (Savigny) ; D. (D) ternatanum (Gott-

schaldt) : Lissoclinum fragile (Van Name); L. palells (Gottschaldt) ; L.

pulvinum (Tokicka) Trididemnum viride (Herdman).
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The following stations were made on Onotoa Atoll, Gilbert Islands,
by Preston E. Cloud (GOC-No.) and A, 11, Banner (13-No.) in 1951,
LUISNM Ace, 195327 and Arno Atoll, Marshall Islands: P. 1. Cloud:
St GOC-28. 30 July. Slightly less than 4 milee N, 85° W. from Ajoka
Maneaba in outer lngoon, Pateh reefs rising above the limesaml surface (o 14
Tt fo withio G feet of the surlfaee,

Eudiztoema augolanim { Michaelsen),

St GOC<35. 10 Awgpst, About S600 feet N, 18% W, froon Tabuarorae
Maneala in 17 feet of water mean low thide,

Dot (Lridewisem ) sosclegl (Herdwan) ; Polyearpa ficopamao Toliokn.
Sta. GOC=39. 21 Angost. NW. OUnotoa about 1,300 feet NE, friom Namokoro,
in an arvea of gravelly samd bottom with maximum depths of about 12-14 inclhes
at low tide and with oecasional heads of digitate Porites fobata,

Liggoctinum puleinnm (Tokioka ),

Sta. GOC=11. 21 August. Green algal flats erusting dead coral, algal rock at
NW. corner of Atoll. Collection was made over an ares extending about 300
feet N. and 1,000 feet W, from a point 5,000 feet N, of the monument on
Aonteuma.  Aren I2 expoged at low tide,

Ligzoclinwm  pulvineme  (Tokloka) ; PTeididemnnm  epelops Michaelzen; 7.

sapignii jolense (Van Name).

Sta. GOC—14. 21 August. About 4100 feet NNE. from monument on
Aontenmn, KXW, Onotoa, The avea is one of gravel, zand venecred dead eoral-
algal bottom with oveasional living digitate Porifes lobata. Maximum depth ot
low tide is 10-12 inches,

Leptoclinuwm virens Hartmeyer.

Sta. GOC-51. 23 Augunst. About 3% miles N, 31° W. from Tabuarorae
Maneaba near the center of Te Rawa ni Bao, a pazs in the 8. part of the leeward
reef, Collected from thickly set coral masses rizsing from 135 feet (sounded at
low tide) of water to within about 8 to 10 feet of the surface locally,

Polyearpa crypltocarpe (Sloiter).

Sta. GOC~33. 23 August. Abont D300 feet N. 30° W. from Tabuarorae
Maneaba in & part of Te Rawn Tekatobibi, a pazs through the 8. end of leeward
reef. Collected from pateh reefs rising to an oceasional maximum of within 4
feet of the surface from a bottom sounded at 18 feet.

Polycarpe cryptocarpa (Sluiter),

Sta. GOC=533. 20 August. About 13400 feet 5. 75° W. from Alaka Maneaba
in the deep central part of the lngoon, The bottom is of low scatiered dead and
living coral patehes on intervening lmemud and limesand, about 30409 sedi-
ments and G0-70% coral.

Didemnnm [ Ddemnnm) eandidum Savigny ; D (20.) macrospicelatum, n. gp.;

D, [ Polysgpmeraton) somifuscume (Sluiter) ; Eudistome angolonwm (Michael-

sen) ; K. rubra Tokioka ; Leptoclinides reficalatus (Slniter) ; Microcosniis ca-

asperatus Hellor; Pofycarpe cryptoecarpe (Slaiter) ; Trididemnum sovignii
Jolense (Van Name).
Sta. GOC=539. 28 Angust. Approximately 1,400 feet due W. (8. 80° W.) from
offshore end of Governmnent station jetty, from a pateh veef in the Ingoon., Heef
patch was about 200 feet in dinmeter rising from surrounding lmesand bottom at
ronghly 2 fathoms (estimate) to within 5 feet of the surface (2 feet reduced to
mesn low tide),
Aplidium Iobatum Bavigny ; Bolrgfing (nberatus Ritter and Forsyth ; Didem-
num (Didewmnnm ) condidim Savigny ; Endistome pyriforme (Herdman).
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S, B=3. 5 August. South pertion of norihern main island, 8W. from off-

shore el of Government station.
Amaroweinm multiplticatwm ( Slaiter).

Sta., D=4, 8 August. Same dota as =3
Amarowciim multiplicatum  (Sluiter) ; Didemnum (Didemnum) candidum
Savigny ; Polyelinum constellatum Bavigny.

Sta. B=5. 0 Angust. South portion of northern main island, NW, from ofl-

shore end of Government Station.
Lizsoclinwm puleinum (Tokioka).

Sta. B=B. 15 August. Lagoon west of south end of northern main Island.
Eudistoma angolanume (Michaelsen) ; Polyelinum tautsuii Tokioka ; Trididem-
sume eyclops Alichaelsen,

Sw. A XVI. A, H, Banner, collector, 24 August.

Polypcarpa melunogiphonica, n. sp.

. 1 August. A. H, Danner, collector. Heliopora flat (tide pool 2 feet

deep).

Trididemnwm gavignii jolense { Van Name).

20 July. Living attached to dead coral. 10-20 feet deep. A. H. BEnnner,

callector.

Polycarpa eryptocarpa {Sluiter).

Sta. MAC=2. ©§ September 1951. Marshall Islands: Arno Atoll; about 1§ mile

offshore lagoonward (NE.) from Ine settlement, Ine Tgland, at the onter edge of

the Iagoon reaf. P, B, Cloud, collector,
Polycarpa hwayamae Tokioka.

The following species were contained in a collection received from
Prof. T. Y. Chen, University of Amoy, China, 12 October 1932,
USNM accession 121354, listing the material by station numbers but
data have not been located :

Sta. 1. Botryling magnicoccus (Hartmeyer).

S, 2. Didemauam (Didemnnm) dorotubn Tokioka; Microcosmus erasperatis
Heller.

S, 3. Polyendrocarpe ( Ewsynstyela) sp, aff, monofcstis Tokiola,
Sin. 5. Symplegma viride Herdman.

Sta. 7. Aplidiopsiz amogensge, n. sp.

Sta. 8. Aplidiopsis amoyense, 0. sp.

Stas., 9=15. Microcosmus erasperafus Heller.

The following species were contained in a collection received 20 May
1924, from Dr. S. F. Light, University of Amoy, China. USNM
aceession T1777. Probably from the vicinity of Amoy, China:

Botryllve primigenus Oka; B, tubcratus Ritter and Forsyth; Cremidocarpe

chinengis, n. =p.; Hartmeyperia chinensis, n. sp.; Microcosmus crosperatug
Heller.

The following species were contained in a collection made by
Prof. E. S. Morse while teaching at the Imperial University of Tokyo,
Japan, and sent to the U.S. National Museum (accession 52210)
T December 1910, in exchange:

Hokkaido Island, Hakodate.
Amaroucium constellatum Verrill: Aplidinm yezocnse, n, sp.; Bolrylloides
violaceus Okn; Corella japonica asaomusi Oka; Molgule (Molgula) scnophora
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Oka ; Polyearpa psonumotesta Tokioka ; Ritterella aff. acqualisiphonis (Ritter
and Forsyth).
Daru.
Amarawcinm glabrum YVerrvill; Cholpozoma sibojo Oka; Cocmidocarps wiaoro-
gastra (Oka) ; Helocguthiia awrontivm (Pallag) 3 Herdmanie mirabilis (v,
Dirasche) : &tpela olove Herdman; Styela eoriacea (Alder and Hancock).
Kyushu Island, Kagoshima., FHartmeyeria oricntaliz Oka; Herdmania moniis
(Bavigny).
Kobe, Stpela elava Herdman,
Moji. Hartmogeria oricntalis Oka; Herdmania momng (Savigny).
Nagasaki. Ppurg seceiformis (Drasche) ; Sfyela olova Herdman,

The following dredging and hydrographie stations were made by the
United States Fish Commission Steamer Albatross. Listing the
species contained therein:

Sia. 2098. 1 October 1888, 37°40°30'" N, T70°37'30° W.: north Atlantic
Ocean off Cape Hatteras.

Deliolette gegenbauri tritonls (Herdman).

Sta. 2247, 27 September 1884, 40°03°00°" N., 60°57°00"" W., North Atlantie
Ocean. Surface.

Doliolun denticulatun: Quoy and Gaimard.

Sta. 2569, 21 August 1885, Surfoce. 30°20700°° N., 08°08'80"* W., North
Atlantic.

Daoliolwm denticulatum Quoy and Gaimard,

Sta. 3315, 15 August 1800, S54°02'40° N, 166°%42'00°" W. Bering Sea. 277
fathoms, green mud, sand.

Aplidinm gpitzbergense Hartmeyer,

Sta. 3684. 10 SBeptember 1800, 0°50°00°" N., 137°54°00°" W, off Marquesas.
2465 fathoms ; gray yellow globigerina voze,

Culcolus casiori, n. sp.

Sta. 3698. 5 May 1900. O Honshu Island, Japan, bearing off Aanazurn
Zaki X, 8° W_, 4.5 miles. 153 fathoms ; green mud, voleanie ash, sand.

CUnenidocarpe fertilis (Hartmeyer) ; Didemwm (Didemnum) giphonale, n.

sp. . Herdmanda momug (Savigony) @ Pyrosoma agassizi Ritter nnd Byxbee;

Styela atlantica (Van Name).

Sta. 3713. 11 May 1000. O Honshu Island, Japan, bearing off Ose Zaki 8.
81° W, 4.2 miles. 65 fathoms ; voleanic sand, shells, rocks.

Pyura lepidoderma Tokioka.

Sta. 3714. 11 May 1000, Off Honshu I=land, Japan, bearing off Ose Zaki B
B2® W, 3.3 miles, 4560 fathoms ; voleanic sand, shells, rocks.

Corelle joponice Herdman,

Sta. 3717. 11 May 1000. O Honshun Island, Japan, bearing off Ose Zaki 8,
24° B, 0.8 miles, 63-100 fathoms ; voleanic sand, shells, rocks.

Polycarpa pgammotesta Tokioka.,

Sta. 3724, 15 May 1900. O Honshu Izland, Japan, bearing off Noma Saki
8. 86° B, 5.7 miles.  19-20 fathoms ; mud, sand pebbles, shells,
Asgeidia papillosa, 1. 8p.
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Sin. 3725. 15 May 1900, O Honsha Island, Japan, bearing off Noma Salkl
N.18° B, S8 milez. 13 fnthoms : voleanie sand, shells, rocks,

Corelta jopenice Herdman ; Prididemstnn saeignfi (Herdman),
St 3727, 16 May 1900,  Off Honshn I=tand, Japan, bearing off Omai Znkl Light
N.AT® R, 0.7 miles, 34 Cathoms ; mud, conrse sand, black shells,

Didenenm (Pidesoane) misalicnse {Oka and Willey).
Swa. 3730. 16 May 1000. OO Honshu Island, Japan, bearing off Omal Zakl
Light . 17° 12, 165 milez. 3437 fathoms : mud, gravel, rock.

Eundigtoma albatrossae, n. spo; Leptoctinem sitenkurii (Oka) ; Polyelingm

constellatum 2avigny ; Syndinzona grandis Oka.
Sta, 3745. 19 AMay 1000, OF Hon=hn Island, Japan, bearing off Suno Saki
N.RO® B, 875 miles,  46—19 fathoms ; gray sand, gravel.

Pyura sacciformiz (Drasche}.
Sin. 3872. Auau Channel, between Maul amd Lanai Islands, Hawaiian Ts-
lands, bearing off Mokuhooniki Tslet ¥, 3° 12, 16.6 miles,  43-82 fathoms ; yellow
sand, pebbles, cornl.

Leptoelinides hawaiiensis, n. sp.; Trididemaeny speignii (Herdman ).
Sta. 3875, Anau Channel between Aauni and Lanal Islands, Hawaiion Is-
lands, bearing off Mokuhooniki Islet N, 14°30° E., 13.7 miles, 065-34 fathoms;
fine gray sand.

Amaroncinm pliciferum Redikorzey,
Sia. 3908, 5 May 1902, South coast of Oahn Island, Hawaiian Islands, bear-
ing off Dinmond Head Light N. 21° E., 6.0 miles. 304-308 fathoms; fine white
gand, mud.

Stpele izwane hawaiicasis, n. subsp.
Sta. 3970. 20 May 1902, French Frigate Shoal, Hawailnn Islands, 23°45°50°°
N., 106°20°50"" W. 17-171 fathoms; coarse sand, shells, coral,

Leptoclinides haicaiicnsis, n. sp.
Sta. 4095. Northeast approach to Pailolo Channel between Maul and Molokal
Islands, Hawaiian Islands, bearing off Mokuhooniki Islet 2 G1° W., 1006 miles.
200284 fathoms ; brown mud, fine sand, globigerina.,

Stycle iznana hmwwaticnsis, n, subsp,
Sta. 4709. 30 December 1904, South Taeific, 10%15° 5, 95741 W. 800
fathoms to surface,

Metealfing heragona (Quor and Gaimard).
Sin. 4757. 4 May 1900, North Pacifle, 30°15" N, 123*58' W., about 20 miles
off the coast of California. Surface,

Dolioletta gegenbauri (Uljanin) %,
Sta. 4808. Tsugarn Strait, Japan, 41°35°50°" N., 140°36°'45"" E., bearing off
Cape Tsinka 5, 612 W., 10.6 miles. 47 fathoms; sand, shell, coarse gravel.

Amaroncivm glalrwm Verrill ; Didemanm ( Didemnon) moseleyi (Herdman).
Sia. 4876, 2 August 1900, Eastern Channel, Kovea Straits, 34°20° N., 130°10"
E., bearing off Oki Bhima 5. 20° W,, 5.3 miles, 3 fathoms; fine gray sand,
broken shells.  Synoicidae,
Stn. 4889. 8 August 1006, Euntrance to Eastern Sea, about 20 miles SW. of
Nagasaki, Japan, 32°26* N, 120022 E., bearing off Nomo Zaki N. 64* E, 20.5
miles. Burface.

Qikaplewra {Coccaria) fusifermis Fol; Oilepleara (Cocoaria) Tongicanda

{Vogt).
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Sia. 4987, 20 September 1006, In the Sea of Japan, 43°10°20° N, T40°17" K,
hoearing off Kamol Mizaki Light N, 76° 8, 3.2 miles. 50 fathoms; rocky,

Didemmpam ( Didemawm ) mosclegi { Herdman),
Sta. 4993, 22 September 1906, Tn the Sea of Japan, 45°25°30°° N, 140°53" F.,
bearing off Bomasirl Shima N, 47° K, § miles, 142 fothoms; gray midl, =anid,
gravel.

Amarowcinm glabrum Verrill
Sta. 5025. 27 September 1906, Okhotsk Sea, off eastern coast Sakhalin
Island, viciniiy of Cape Patience, 48°45°30°° N., L4°50°45"" B, bearing off Flat
L X, 45* W, : Cape Paticnee 8, G3° W. 32 fathoms ; pebhiles.

Amerreosecinm gl e Vervill,
Sta. 3064, 15 October 1906, In Saruga Gulf, Japan, 35°02°10°" N., 138°38" 1.,
bearing off O=¢ Saki 3. 8514° E, 7.7 miles. 300 fathoms.

Dolisletta gegenbanri (Uljanin) ¥; Doliolyme denticalatum Quoy and Gaimard.
. 1006,  Same, Aitsu, Japan.

Styela elove Herdman.
Sta. 5174, 5 March 1908, Philippine Islands, vicinity of Jolo, 6°03°45°" N,
120°57" E., bearing off Jolo Light ., 260 miles, 20 Cathoms ; coarse sand.

Didemnunt ( Didemnum) mizakicnse (Oka and Willey) ; Stelonica stycliformis

Van XName; Trididemnwm savigeil { Herdman).
—_— 100% § Alarch. Philippine Islands, Jolo Island, Anchorage, electric
light.

Salpa marima feborealata Metealfl
Sta. 3195. 3 April 1908 Philippine Islands, off Northern Cebu Izland,
10°47" N, 12450630 ., bearing off Capitancillo Island X, 11.756 milez. Burface,

Metealfing heragona (Quoy and Gaimard) ; Thaelia democratica oricaializ

Tokinka.
Sin, 5233. 7 May 1005 Philippine Islands, belween Bolol and Lerte
10000 28 3 12424506 I, bearing off Limazana Island 8 70° E., 10.50 miles.
10} fathoms.

Thalia democratice oricnlalis Tokioka.
Sta. 53063. 20 February 19000, Philippine Islands, Balayan Bay, 13°47°20°" N.,
120°43°30°° E.

Metealfing herggona (Quoy and Galmard).
Sta. 5370. 21 February 1900, Philippine Islands, Marinduque Island, 13°44°-
15" N, 121%42'30"" E., bearing off Tayabas Light (outer) N, 32° W., 11.C miles.
159 fathoms,

Tagiz zonaria (Pallas).
Sta. 5456. 7 June 1000, Philippine Islands, east coazt of Luzon, 13%11°10°° N,
1235152 E., bearing off Legaspi Light 8, 76° W, 6.7 miles,

Ealpa cylindrice Cuvier.
Swa. 5483. 30 July 1909, Philippine Islands between Samar and Teyte,
vicinity of Surigao Strait, bearing off Cabugan Grande 1sland (N.) N, 88* W., 5.7
miles. 54 fathoms; =and, broken shells,

Ciallusio longe Van Name.
Sta. 5558. 18 September 1908, Philippine Islands, off Jolo Island, 551733
N.. 121°00°'55"* E., bearing off Cabalian Point, 8. 1.1 milez. 15 fathoms.

Azeidia spdncicnszis samea (Oka).

i

208-101—67
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Sta. 2627 (Hydrographic)., 25 Mareh 1501, North Pacifle, 0°306°00°° N,
25457007 W,  Surface to 1740 fathoms.

Daliolette gegenbauri (Uljanin) 7; DL g, feitonis (Herdman).

Swa. 2708 (Hydrographic) surface station 5t 14 October 1831, North Pacific,
3570330 M., 120°05°00"" W. Suarlace.

Doliotum dentionlatum Quoy and Gaimard ; I nationalis Borgert.

Sta. 2709 (Hydrographic) surface station 55 14  October 1501, Narth
Paclic 34*56°30°" N., 120°20°00°* W. Surface.

Dolioling fntermedinm (Neunmann) ; Dolioletta gegenbauri tritonis {Herdman).
——. Gulf of California, off Guaymas, Mexico. 180% Surface to BO00
fathoms.

Dolioletta gegendaurd (Uljanin) ?

Neorth Pacifie, 12°34°00°" N., 97°21°00°" W.; 180%

Daolioletta gegenbauri (Uljanin) %

——. Japan, Hokknido I=sland, Otaru,
Halooynthia roretzi (v. Drasche).

The following stations were contained in a collection made by the
U.8. Fisheries Schooner Grampus

Sta. 9 (tow net). Febroary 156 to March 27, 1880, OO the west coast of
Florida, Gulf of Mexico.

Dotioletta gegenbauri (Uljanin) 7; D. g. (U.) ; Daoliolim nationalis Borgert.
Stn. 5078. 1 March 1880, 25°34°00°° N., 83°07'00°" W. Off Tortugas, Florida.
Gulf of Mexico. 30 fathoms.

Clavelina (Synclavella) giganiea Van Name.

The following species were contained in miscellaneous USNM
nccessions:
Acc. 84701, China, Shanghai. Early summer 1024, A, de €. Sowerby, col-
lector, no. 827.

Styela clava Herdman.,
Acc. 68417. China, Chefoo. C. Ping, collector,

Styela clava Herdman.
—. China or Japan; from the bottom of the USS Palos after a voynge across
the Pacific. P, L. Jouy no, 2479.

Stycla plicata ( Lesueur).
Acc. T1873. Thailand, Langsuen; from a bamboo stake, H. M, Bmith,
collector.

Leptoctinwm mitenkurii (Oka) ; Symplegma piride Herdman,
Ace. 106702, Burma, Rangoon. G. E. Gates, collector,

Botryling compositus, n. &p.
Acc. 99399, 17 April 1920. Philippine Islands: Talisay, Cebu, Eclipse Ex-
pedition, USN, H. C. Kellers, collector.

Didemnum (Didemnwm) candidum (Savigny).
Acc. 200652. 21 October 1033. Caroline Islands: Ifaluk Atoll, lagoon shore
off Middle Elln. Depth 1% fathoms. Btn. 714, F. M. Bayer, collector.
Attached to coral.

Polyearpa aurata (Quoy and Gaimard).
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Ace. 168945, 17 October 144 Solomon Islunds: New Georgia Island, CHIT
O feet below surface near Munda Airport,  Sta, 35 W.G, 1ts, collector,

Polyearpa cryptocarpa (Blulter),
Ace. 205840, 20 July 195L  Caroline Islands: Kapingamarangi, lngoon reef
Hare., Sta. 383, Cadet Hand, collector,

Azcidia gommata Sluiter.
Aec. 190125. 21 July 1950. Marshall Islands: Arno Atoll, lagoon off Ine
Yillage. Sta, 33. John W, Wells, collector,

Polycarpa fwagamae Tokioka,
Aec. 172586. 12 July 194G, AMarshall Islands: Rongelap Atoll, Naen Island;
below Jow tlde in lagoon. M. W. Johnson, collector.

Aseidio aperte Sluiter.
— 20 March 1946, DBilkini Atoll, Bikini Lagoon ; 180-200 feet. Bia. 5-40-
44. L, P. Schultz, “Croszroads Expedition,” collector.

Polycarpa cryptocarpa (Sluiter).
Acc. 187437. 5 July 1049, Marshall Islands: Ebon Atoll, Pearl pool. Sta.
M-139. M. W. de Laubenfels, collector.

Leptoclinum virens Hartmeyer.
Ace. 163260 (old transportation number). Wake Island. Received from
C. H. Edmondson, University of Hawaii, 15 Febroary 1924,

No. 605, Ascidia gemumata Sluiter; No, G607, AMicrocosmug curcns Tokioka ;

No. 608, M.eT; No. 613, Perophore formosana (Oka).
Ace. 117224, 8B Augnst 1930, Hawaiinn Islands: Pearl and Hermes Reef.
Sta. T.H. 60. Received from P. 8, Galtsoff.

Didemnum (Didemnum) candidum (Savigny).
September 1020, Hawalian Islands: Pearl Harbor. Paul Bartsch,
collector.

Polyclinum vasculosum Plzon.
——. Hawaiian Islands: Oahu. T. H. Streets, collector,

Polyclinum vasculoswm Plzon.
Acc. 128938. 25 Janunary 1934, Galapagos Islands: Cartage Bay, Albemarle
Island, Sta. 180, Allan Hancock Galapagos Expedition, Bob Irwin and H, W,
AManter, collectors.

Didemnum (Didemnuwm) candidwm (Savigny).
—. Jannary 1875, New Fealand, Port Chalmers, Navy's Transit of the
Venus Expedition, Dr. E. Kerschner, collector.

Pyura pachydermating (Herdman).
—. Australia, Port Jackson, North Pacific Exploring Expedition, William
Stimpzon, collector, sta. S.H. 142, 1853-1850.

Cnemidocarpa personale (Herdman) ; Didemnum  (Didemntum) moselegi

{Herdman) ; Herdmanie momus grandiz (Heller) ; MWicrocosmus crasperatus

Heller.
Ac. 177438. Antarctica. Caught on the surface of the ocean off Knox Coast.
U.8. Navy Antarctle Expedition “Windmill" 1947-1048, Mr. Layton, collector,
stas, 106 and 107,

Diztaplia cylindrica (Lesson) I typica.
Acc. 197052, Gulf of Mexico, off Englewood, Florida, 27°1.7" N., 82%40.1" W.
Robert Stewart, collector; 3 January 1952, Sta. B47=D-{), coarse gray sand,
shells, coral.

Trididcmnnwm savignii jolense (Van Name}).
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Of the approximately 400 specimens dissected for detailed examina-
tion, 117 species and varvieties of ascidians and 13 of pelagic tunicates
were identified, as follows:

ASBCIDIACEA
Order APLOUSOBRANCIITA

Family Bynoicidae

1. Aplidivm lobatum Savigny, Gilbert, Palan, Marianas.

1. Aptidisem sp, aff. fobatwm Savigny. AMarianas,

2, Apltidinm zp. aff, depregsum Sluiter,  Philippines,
. Aplidinm spitzbergense Hartmeyer. Bering Sea.
. Aplidivm yezocnse, new species.  Japan.
. Amarowcinm constellatum YVerrill. Japan.
. Amaroweinm glabrim Verrill, Japan, Russia (Okhotsk Sea).
. Amarowcinm pliciferum Redikorzev. Hawali.

8. Amaroncinm sp. aff. monetonicwm Tokioka., 1"alau.

0. Amarowcinm multiplicatum (Slaiter). Gilbert, Palan.
10, Amaroucivm erateriferum Sluiter. Palaun.
11. Amarouwcivm constrictum Sluiter. Palauw.
12, Aplidiopsisz amopense, new species.  China.
13, Polyelinum teulzeii Tokioka, Gilbert, Palan, Philippines.
14, Polyclinim vasculosune Pizon, Hawaill, Philippines, Marianas,
15. Polyclimum constellatum Savigny. Palan, Gilbert, Japan.,
16. Ritterclla =p. afl. acqualisiphonis (Ritter & FPorsyth). Japan.
17, Enherdmania digitata Millar. alan.
15. Polyelinid in strobilization (7). RKorea Straits,

Family Didemnidae
10, Didemum (Didemnwm) eandidine Savigny. Philippines, Gilbert, Hawail,
Galapagos, Palau.
20, Didemnum (Didemaiem) moselepi (Herdman), Australin, Gilbert, Japan,
Palau, Philippines.
20a. Didemnune (Didenonem) moseleyi £ gramlafum Tokioka.  Palaw.

21. Didemnum (Didemnwm) nekozite, new speclez,  Palan, Philippines.

22 Didemnum (Didemnym) gphacricum, new species.  Palan,

25, Didemmum (FPDidemmim) macrespiculatum, new species.  Gilbert,

24, Didemnum (Didemnum) ziphonale, new species.  Japan.

25, Didemnune (DHdemnont) dorotube, new nmne.  China, Philippines.

26. Didemnume (Didemnum) misalicnze (Oka & Willey), Japan, Philippines.
L Didemnum (Didemnum) ternatanwm (Gottschalde).,  Palan, Philippines.
28. Didemnum (Polgsyncraton) sageniana Tokioka., alau.

2. Didewmnum (Polysyneraton) sciifuscum (Sluiter). Gilbert.

0. Trididemnum savignic (IHerdman), Hawali, Palaw, Marianas, hilippines,
Japan.

81. Trididemmum sapignii var, jolense (Van Xame). Gilbert, Palan, Philippines,
Gulf of Mexico,

32, Trididemnum cyelops Michaelsen, Gilbert,

33. Trididemnum viride (Herdman). Philippines.

34, Leptloclinides reticulatus (Sloiter). Palau, Gilbert.

35. Leptoclinides haicailensis, new species.  Haowall.

36. Echinoclinum philippinense, new species, Philippines,

7. Lissoclinum fragile (Van Name). Palau, Philippines.

8. Lissoclinum melle (Herdman)., Palan.

30. Lissoclinum pafells (Gottschaldt)., FPalau, Philippines,
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40. Lissoclinum puleieum (Tokioka), Gilbert, Palan, Philippines,
4l. Leptoclinum virens Havtmeyer,  Gilbert, Marshnll, *alan, Philipgimes.
42, Leptoelinum mitsukueii (Oka).  Japan, Thailamd,

42n. Leptoclinum gp,  Philippines,

Family Polyveitoridae

43, Claveling fecunda (Slaiter), Palau.

41, Claveling mollvccensis (Sluiter). Palau.

45, Claveling (Synelaveila) arafurensis Tokioka. Palan.

4. Claveling (Synclavelln) gigantee Yan Name, West Indies,
47. Eudistoma pyriforme (Hevdman), Palau, Gilbert.

48, Ewdistoma angolanum (Michaelsen), Gilbert, Marianas,
45a, Endistoma zp. afl. angolanwm (Aichaelsen), Palau.

40, Endigtoma rubrum Tokioka. Gilbert,

), PEwdiztema tokarae Tokloka. Philippines,

0l. Endistoma Taysani (Slniter). Palau.

02, Ewdistoma amplum (Sluiter). Palau,

&3, Euwdistoma viride Tokioka. Palaw.

34, Eudistoma marianense, new species.  Marianas.

33 Endistoma albatrossae, new species.  Japan,

M. Hypodistoma vastum (Aillar), new genus, Palan.

o1. Distaplia mikrepnoa (Sluiter), IPalau.

a3, Distaplia cylindrica (Lesson) £, typice. Antarcticn,

Order PHLEBOERANCITIA

Family Diazonidae

0. Syndigzonag grandiz Okn. Japan.
Family Cionidae

60, Ciallusia longe Van Name. Philippines.
Family Perophoridae

61, Perophora formosana (Oka). Palan, Walke.
G2, Perophora sp. Philippines,

(3. Ecteinascidie imperfecta Tokioka, Palau,
Family Ascidiidae

G4 Ascidia sydnciensis samea (Oka). Philippines.
65 Ascidie gemmata Sluiter. Marianas, Carolines, Wake,
66, Aszcidio minuta Tokioka., Ialaug.

G7. Aacidia aperta Sluiter.  Marshall.

(8. Ascidia papillosa, new species.  Japan,

68, Phallusia fulinca Sloiter. Palan.

Family Rhodosomatidae

0. Corolla japonica Herdman, Japan.
T1. Corclle japonica var. asamusi Oka, Japan.
2. Chelyosoma siboja Oka.  Japan.

=]

Order STOLIDOBRANCIHTA
Family Botryllidae
73. Botryllus primigenws Oka, China, Palan,
T4, Botryllus tuberatus Ritter & Forsyth. Palau, China, Gilbert,
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5. Botrupllus magnicocens (Havtmeyer).  Ching.

6. Botrpllvs composiing, new species,  Burma,

7%, Rotrplloides tprewm Herdman,  Palan,

78, Botrylloides violocews Oka,  Palan, Japan.

T0. Boteylioides violaecus morginelis, new subspecies.  Palan,

Family Styelidae

80, Symplegma vivide Herdman, China, Thailand, Palan.

81. Stolonica styeliformis Van Name.  hilippines.

&2, Polpandrovarpe { Evspnatpela) sp. afl. monofestis Tokioka, China.
8%, Polycorpa aurale (Quoy & Gaimard). Carolines.

&4, "Polypcarpa guadrata Herdman,  alau.

&5, Polycarps captiose (Sluiter), Ialau, Marianas,

&6, Polycarps cryptocarpe (Sluiter). Gilbert, Marshall, Palan, Solomons.
&7, Polycarpa hcayamaec Tokioka, Gilbert, Marshall, Palaw.

88, Polyecarpe psammotesta Tokioka. Japan.

80, Polycarpa melanogiphonica, new species.  Gilbert, Marianas.

a0, Polycarpa =p.  Palaun.

01. Cremidocorpa arcolate (Heller). Marianas.

02, Cnemidocarpa fertilis (Hartmeyer)., Japan.

08, Cncmidocarpa macrogastira (Oka). Japan.

o4, Cnemidocarps persongte (Herdman). Australia.

05. Cnemidocarpe imenbita (Sluiter). Marinnas. |
0. Cremidocarpe okinensiz, new species,  China.

07, Siyela plicata (Lesueur). China or Japan.

08, Styela clova (Herdman). China, JTapan.

00, Stpele atlantics (Van Xame). Japan.

100, Styela fznana hawwailonsis, new subspecies. Hawail.

101. Styele coriacce (Alder & Hancock). Japan.

Family Pyuridae

102, Pyura saccifermis (Von Drasche). Japan.

108, Pyura lepidoderma Tokloka. Japan.

104. Pyura ewrvigona Tokiokn. Palan,

105. Pywre vitfate (Stimpson). Palan,

106, Pynra pachydermating {Herdman). New Zealand.
107. Herdmania mirabilis (Von Drasche). Japan.

108, Herdmanic momus (Sovigny ). Marianas, Japan.

109, Herdmanic momus var, grandis (Heller). Australia.
110. Mieroeosmus erasperatus Heller. China, Marinnas, Gilberts, Australia.
111, Microcosmus cureus Tokioka, Wake, Marianas, Palau.
112. Halocynthia rorctzi (von Drasche), Japan.

112, Halocymikie avrantivm (Pallas).  Japan.

114. Culeolus castori, new species,  Marqguesis.

Family Molgulldae
115. Molgula (Molgula) ecnophora Oka, Japan.

116. Hartmeyerig orientalis Okn.  Japan.
117. Hartmeyeria chinensis, new species.  China,

APPENDICULARIA
Family Oikopleuridae

118, Oikepleura (Coccaria) longicenda (Vogt). Japan.
119, Oikoplenrs (Coeccario) fusiformis Fol. Japan,



PACIFIC TUNICATA OF U.8, NATIONAL MUSEUM 17

THALIACEA
Family Doliolidae
120, Doliolem denticulatum Quoy & Galmard, Pacifie, Japan, North Atlantic
121, Doliolwm nationalis Borgert.  Pacifie, Gulf of Mexico,
22, Dolieletta gegenbauri (Uljanin). Gulf of Mexico, Hastern Paclfle, Gulf of
California,
123. Dolisletta gegenbanri tritonis (Herdman)., Paelfie, North Atlantie,
124, Dolieling intermoedinm (Neumann), North Paelfie, Gulf of Mexico.
Pamily Salpidae
125, Salpa mexzime var. fuberculate Metealf, Philippines,
126, Balpe cplindrice Cavier, Philippines.
127, Tagiz zonarig (Pallas). Philippines.
125, Metealfing hexagone (Quoy & Galmard). Philippines, South Pacifie.
129, Thalie democratice var, orientalis Tokioka., Philippines,

PYROSOMATA
family Pyrosomidaa
130. Pyrogsoma agasgizi Ritter & Byxbee. Japan.

Of the species identified, 16 are considered to be new species and
2 are new subspecies; one new genus is proposed. All the above-
mentioned ascidians are divided faunistically as follows:

Subarctic waters (1 species)
3. Aplidinm spitzbergense Hartmeyer., Bering Sea,

Japanese waters (32 species)
4. Aplidium yezoense, new species, Hakodate.
&, Amarowcium conslellatuwm Verrlll, Hakodate,
G, Amaroucium glabrum Verrill, Hokkaido.
15. Polyelinum constellatum Snvigny.
16. Ritterella gp. afll. aequaliziphonis (Ritter & Forsyth)., Hakodate.
15. Polyelinid in strobilization (7).
20, Didemnume (Didemnum) moseleyi (Herdman).
24, Didemnum (Didemnunt) giphonale, new species.
26. Mdemnum (Didemnum) misakicenge (Oka & Willey).
30, Trididemmnum savignii {Herdman).
42, Leptoctinum miteukurii (Oka).
Eudistoma albatrossas, new species,
. Syndiczona grandis Oka.
. Ascidia papillose, new species,
. Corella japonica Herdman.
Corella japonica var, asamuszi Oka. Hakodate,
T2, Chelyozoma giboja Oka. Otaru.
Botrylloides violoceus Okn. Hakodate,
FPolycarpa prammotesta Tokioka. Hakodate,
3. Cnemidocarpa fertilis (Hartmeyer).
Cremidocarpa macrogastra (Oka). Otarn,
. Sfycla clavae Herdman, Same, Wakaura, Nagasakl.
. Btyela atlantica (Van Name).
101. Siyela corigcea (Adler & Hancock)., Otaru.
102, Pyurae sacciformis (von Drasche). Nagasaki,
103, Pyura lepidoderma Tokioka,

=] =) S &N 2t
= =
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107, Herdmanio wirabiliz (von Drasche). Hakeedate,

108, Herdmania momns (Savigny ),  Kagoshima, Muioji.
112, Halocymihia roretzi (von Drasche),  Utard

113, Halocynthie eurantinm (Pallas).  Otar.

115, Molgula (Molgula) renophord Okla., Hakodate.
116. Hartmegeria oricnlaliz Oka,  Moji, Ragoshimia.

Chinese waters (12 specices)
12, Aplidiopsis Gmopenec, Dew spiecies,  Amoy.
o5, Didemmum ( Didemnwn ) dorofubn, new name, AMOY.
73, Botrgllus primigenus Oka,  Amoy.
T4, Botrglles tuboratus Ritter & Forsyth. Amoy.
T5. Botryllus magnicoccis (Inrtmeyer). Aoy,
80, Symplegma vivide Herdman,  Amoy.
82, Polpandrocdrpa { Buspnsipela) sp. afl. monofestis Tokioka.
o6, Cnemidocarpa ohinensis, new species. Amoy.
7. Styela plicala (Lesueur).
08, Stycla clove Herdman. Chefoo.
110, Microcosmus ceasperaius (Heller). Amoy.
117. Hartmegerio chinensis, new spocies,  Amoy.

Aoy,

Philippine Islands (23 species}
2. Aplidium sp. afl, deprogsitm Sluiter.

13. Polpclinum fsutsuii Tokicka.

14, Polyelinum vasculogum FPlzo.

19, Didemnwm (Didcmnin ) easndidun (Bavigny).
90, Didemuum (Didemnun) moscloyi { Herdman).
21. Didemnum (Didemnui) ackozita, new species.
a5 Didemmum (Didemmn ) doratuby, new name.

9. Didemnum (Didemnun) Misaklense { Oka & Willeyx ).

a7, Didesinam (| Didenmim ) ternatmon { Gottschaldt).
a0, Trididemnum savignii (Herdma n}.
51, Trididemnum savignii var. jolense (Van Mame).
a3, Trididemnum vicide (Herdman ).
o, Fehinoclinum ph ilippincnse, new species,
87, Liszoclinwm fragile {(Van Name).
20, Lissoclinum patella (Gotischaldt).
40, Lissoclinum puloinum {Tokioka).
41, Leptoctinum virens Hartmeyer.
49, Leptoclinum sp.
60, 1Eudistoma tokarae Tokioka.
B0, Clallfusia longa Van Name.
62, Perophore sp.
G4, Ascidia sydneicnsis samea (Oka).
§1. Stolonica styeliform is Van Name,

Thalland (2 specles)
42, Leptoclinut mitaukurii (Oka).
80, Symplegma viride Herdmar.

Burma (1 species)
76, Bolrplhis composifus, new spocies,

gpipan Island (14 species)
1. Aplidium lobafum Savigny.
10, Aplidium sp. aff. lobatum Savigny.
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14, Polyelinwm vascnlosum Pleou,
S0 Trididemanm saeignii { Herdman).
48, Ewdistoma angolanwm (Michaolsen).
ol Budistoma marianense, new specics,
63 Aseidia gemmate Slaiter.
53, Polyearpa copliosa (Sluiter).
S Polyearpa molunosiphonicg, new species,
91. Cnemidocarpa arcolela (Heller),
95, Cnemidocarpa incubita ( Sluiter).
108, Herdmania momus (Savigny ).
110. Microcosmus erasperatus Heller.
111. Mierocosmuns curvis Tokiokn.
Palau Islands and other localities in the Carcline Islands (53 species)
1. Aplidinm Tobatim Savigny.
8. Amarowcinvm sp, aff. monotonicnm Tokioka.
0, Amarowcivm multiplicatum (Sluibter).
10, Amarowcium craterifernm Sluiter.
11. Amaroucitm constrictum Sluiter.
13. Polyclinum fsutenii Tokioka.
15, Polyclinunm constelletum Bavigny.
17. Euherdmania digitate Millar.
19, Didemmum { Didesum ) cendidim Savigny.
20, Didemnum { Didemnuwm) mosclepi (Herdman).
Ha, Didemnum ( Didemnum) moscleyi £ granelafum Tokioka.
21, Didemnume (Didemnnm) nelozite, new species,
22 Didemnum (Didemnnm ) sphacricim, new specles.
27, Didemnnm { Didemnwm) ternalamune (Gottschaldt).
98, Didemnum ( Polysyneraton) sagamiana Toklolkn.
30, Trididemuum savignil (Herdman ).
B1. Trididemanum savignii var. jolense (Van Name).
34. Leptoclinides reticulatus ( Sluiter).
37. Lizsoclinum fragile {(Yan KXame).
38. Lizsoclinum molle ( Herdman).
39. Lizsoclinum patella (Gottzchaldt).
40, Lissoclinum pulvinwm (Tokiokn).
41, Lepltoclinum virens Hartmeyer,
43, Claveling fecunda (Sluiter).
44. Claveling molluceensis (Sluiter).
45. Claveling ( Synclavella) arafurensis Tokioka,
47, Eudiztoma pyriforme (Herdman),
481, Eudistoma sp, aff, angolanum (Michaelsen).
5l1. Endistoma laysani (Slniter).
52 Eudistoma amplem (Sloiter).
3. Euwdistoma viride Tokioka,
o6, Hypodistoma vastum (Millar).
57. Distaplia mikropnog (Sluiter).
61. Perophora formasana (Oka).
63, Ecteinusgcidia imperfecta Tokioka.
65, Asxcidia gemnata Slaiter. Eapingamarangi Atoll,
66, Ascidia minuta Tokioka.
69, Phallusia julince Slniter.
T8, Botryitus primigenns Oka.
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. Botrylive tuberatus Ritter & Forsyih.

. Botrglloides tyreum Herdman.

. Rotryplloides violacews Oka.

. Botrylloides violacens marginatus, new subspecies.
. Symplegma viride Herdman.

. Polycarps aurata (Quoy & Galmard). Ifaluk Atoll.
. tPolycarpe quadrate Herdman.

Polycarpa captiosa (Sluiter).

. Polycarpa cryptocarps (Slniter).

. Polpearpa itcayamae Tokioka.,

. Polpodarpa sp,

104, Pyura curvigone Tokloka.

105, Pyura vittate (Stimpson).

111, Microcosmus curvus Tokioka.

Rl B e e

=]
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Marshall Islands (4 species)
41, Leptoclinum virens Hartmeyer. Ebon Atoll.
G7. Ascidia aperta Sluiter. Rongelap Atoll.
86. Polycarpa cryplocerpe (Sluiter). Bikini Atoll.
87. Polycarpa fwayamae Tokioka. Arno Atoll.

Gilbert and Solomon Islands (21 species)
1. Aplidinm lobatum Savigny.
0. Amaroucium multiplicatnwm { Sluiter).
13. Polyclinum txutanii Tokioka.
15. Polyclinum constellatum Savigny.
19. Didemuaum (Didemnum) candidum Savigny.
o0, Didemnum (Didemmnuim) mosclepi (Herdman).
23, Didemnum { M idemnim) macrospiculatun, new species,
20, Didemnum { Polysyncraton) gemifuscim (Sluiter).
31. Trididemnum savignii var, jolense (Van Name).
32, Trididemnum cpclops Michaelzen.,
3. Leptoclinides reticulatus (Sluiter).
40, Lissoclinum pulvinum (Tokloka).
41. Leptoclinum vireng Hartmeyer.
47. *Eudiztoma pyriforme (Herdman).
48, Fudistoma engolanum (Michaelsen).
40, Eudistoma rulrum Tokiokn.
4. Botryllus tuberatug Ritter & Forsyth.
86, Polycarpa cryplocarpa ( Siniter). Gllbert, New Georgia.
A7. Palycarps fwayamac Tokioka.
80, Polycarpa melanogiphonica, new species,
110. Microcosmus ceasperatus Heller,

Wake Island (3 species)

61. Perophora formosana {Oka).
035, Ascidia gemmata Sluiter.
111, Microcosmus ourvis Tokioka.

Hawaiian Islands (G specles)

7. Amaroucium pliciferum Redikorzev.
14. Polyclinum vasculosum Pizon.
10, Didemnum ( Didemnum) candidum Savigny.

251
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S0, Trididemnnm sevignii {Herdman),

G5 Loeptoclinides hacaticnsis, now spoecies,
1, Styela izuwana hawaifensis, new subapecies,
Galapagos Islands (1 species)

19 Didemonum (Didesmnwm) candidam Savigny.
Near Eazter Izland (1 species)
114. Culeoluz casteri, new species,
Australia (Port Jackson) (4 species)

20, Didemnum (Didemnum) moseleyi (Herdman),
M. Cnemidocarpa personaia { Herdman)

1080, Herdmanig momps var, grandis [ Heller),
110, Microcosmus crasperalns Heller,

New Zealand (Port Bhalmers) (1 species)

106, Pyura pachydermating (Herdman),

Antarctica (1 species)
08, Distaplia cylindrica (Lesson) £ typica.

Florida (2 species)

31, Trididemnum savignii var, jolense (Van Name).
40, Claveling (Synclovella) gigantea Van Name.

The manuscript of this paper was completed at the end of 1959.
After it was submitted for publication, additions were made that in-
cluded papers appearing up to 1961. Since then, however, a number
of papers have been published on the taxonomy of ascidians, of which
the following concerned with the Pacific ascidians may be important:

Korr, F.

1962, The ascidians of Avstralia. 111, Aplousobranchiata Lahille: Didem-
nidae Giard, Australian Journ. Mar., Freshwater Res, vol. 13,
no. 3, pp. 265-334, 49 text-figs.

1963, The ascidians of Aunstralin. IV. Aplonsobranchintn Lahille: Poly-
clinidae Verrill (continued). Aunstralian Journ. Mar. Freshwater
Res., vol. 14, no, 1, pp, 70118, 27 text-firs,

Micrax, R, H. ;i

1962, Further deseriptions of South African nscidians. Ann, S8outh African
Mus,, vol, 46, part 7, pp, 113-221, 45 text-Ags.

1963a. The structure and relationships of the aseidian Cialluzic Iongs Van
Kame., Proe Zool. Soc. London, vol. 141, part 3, pp. 623-028, 3 text-
figa.

1063, Australinn ascidians in the British Musenm (Natural History). Proe.
Fool, Boc. London, vol. 141, part 4, pp. 089=T406, 47 text-figs.

Toxrora, T.
1965 Questions concerning the diagnoses of =ome ascidian genera. Pobl
Seto Mar. Biol. Lab., vol. 13, no. 2, pp. 125-120,
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Sinece it would have been dificult to insert in the present paper all tho
synonyms and supplementary notes in those papers concerning the
species here treated, only the most significant have been noted herein.

ASCIDIACEA
Order Aplousobranchia: Family Synoicidae
1. Aplidizm lobatum Savigny
Frounes la-J
Aplidinm lobatuwm Savigny, 1510, p. 182, pl. 3, fig. 4, pl. 16, fig. 1.—Van Name,
1921, p. 208, fig. 3—Van Name, 1930, p. 425, fiz. 4+—Van Name, 1845, p. 28,
fig. 3.—Tokioka, 1955, p. 43, pl. 1, figs. 1-5.
Aplidinm tremulum Savigny, 1816, p. 184, pl. 16, g, 2—Siniter, 1900, n. 99,
MATERIAL EXAMINED

Marrtaxas Israxps, Saipan: P B, Clond, stn. D=8. One colony, 9 mm. ¥ b
mm. in extent and 2.5 mm, in thickness, White sand grains densely cover the
surface of the colony and alse impregnate the test. The zoolds are preserved
very poorly (TTSNA 11471).

Parau Istaxps, Iwayama Bay: GV sta, 30, Two small colonies, § mm. X §
mm. and 7 mm, ¥ 4 mm. in extent and up to 25 mm, in thickness. They are
nftached to algae and contain minute sand grains embedded In the fest. The
Zoolids are strongly contracted (USNM 11459),

GmueerT Iscaxnps, Onotoa Atoll: P. E. Cloud, sta, GOC-59, A small colony,
G mm, X 2 mm. in extent, attached to a colony of Didemreumne (Didemnun)
candidum (Savigny), and densely covered with sand grains over [ts surface;
sand graing alzo impregnate the test densely throughout, from the surface to
the interior. The colony is congiderably mutilated and the zooids are also
prezerved =omewhat poorly ( USNAM 11514).

Descrrerion.—Test soft, transparent or translucent, quite color-
less or faintly yellowish brown. Due to imperfect state of preserva-
tion system of zooid arrangement iz hardly observable on surface;
only a gingle central common cloacal aperture can be seen on the
specimen from Saipan, and on one of the speeimens from the Palau
Islands. Common cloacal aperture about 2 mm. in diameter, margin
fringed with 14 finger-shaped lobules on the Saipan specimen (fig.
1d). Zooids about 1 mm. in length, in a strongly contracted state
(fig. 1a). 1In contracted condition, thorax about 1.5 times length of
abdomen ; branchial aperture 6-lobed, tip of atrial languet simple or
trifid; 6 to 10 strong longitudinal muscles on each side of thorax;
6 to 9 stigmatal rows. Stomach situated nearly at middle of abdo-
men, with 5 longitudinal plications including typhlosole. Proximal
end of rectum consiricted distinctly from the foregoing part of alimen-
tary canal, may show a pair of slightly swollen caeca in those zooids
in better condition. About 3 stigmatal rows posterior to level of
anus, Gonads not found in any of the zooids examined.
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Ficure l.—a-f, Aplidivm lobatum Savigny: a, contracted 200id of colony from Palau
Islands; b, posterior part of intestinal loop of a zooid of same colony; ¢, tip of atrial
languet of same woaid; J, colony from Saipan Island; ¢, intestinal loop of a zooid of same
colony; f, tip of atrial languet of same zooid. gk, Aplidium sp. aff. lobarum: g, upper
side of colony; &, common cloacal aperture, with small patches of embedded sand grains
surrounding aperture; f, right side of thorax; j, abdomen; &, proximal end of rectum,
showing a pair of inconspicuous cacea,
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1a. Aplidium sp. aff. lobatum Sovigny
Frovres 1g-&

MATERIAL EXAMINED

Manzaxas IsLaxns, Saipan: I B, Cloud, sta. E-T. A single eolony, 15 mm. X
& mu. In extent and 2 mm. in thiekness, attached to coral rock (USNM 11506 .

Descrirrion.—Test rather transparent, quite colorless, embedded
with white sand grains. Lacunar system complicated, can be seen
through test, clearly defined by absence of whitish sand grains as well
as by presence of brownish fecal pellets cast out along sides of lacunae.
Two common cloacal apertures on surface, one with simple margin, the
other with about 10 marginal lobules, surrounded by several small
patches of embedded sand grains (fig. 1%). Zooids usually brownish
in color. Postabdomen lost in most zooids. Length reaching about
3 mm. including postabdomen. Abdomen about two-thirds the length
of thorax, postabdomen nearly as long as thorax. Branchial aperture
6-lobed, atrial aperture opening at tip of a short siphon projecting
from level of third stigmatal row, with simple atrial languet at
anterior base of atrial siphon. About 10 strong longitudinal muscles
on each side of thorax. Stigmatal rows present 10 or 11; number of
stigmata eould not be determined exactly because all zooids examined
were rather strongly contracted. Six large tentacles (?), dorsal
languets distinct. Anus opening at level of seventh transverse vessel.
Stomach situated approximately at middle of abdomen, elongated,
with 5 longitudinal folds including typhloesole. Proximal end of
rectum distinetly constricted from middle intestine and forms a pair
of inconspicuous eaeca (fig. 1%). No gonads seen in any postabdomens
dissected.

Reaargs.—The lacunar system of the present colony seems to differ
from that of the typieal Aplidium lebatum, which consists of several
radiating canals converging on a common cloacal aperture. The
number of stigmatal rows, up to 11, seems to be too great for typical
A. lobatum, though a form of this species, A. tremulum Savigny, is
firured as having 11 rows also. The zooids are rather small as com-
pared with those of typical forms. All these differences, however,
seem to be insufficient to separate the present specimen from A. lebatum
as a distinet form.

2. Aplidium sp. afl. depressum Sluiter
FIGuReE 2

Aplidium depressum Slulter, 1000, p. 102, pl. 5, fig. 6.—Van Name, 1918, p. 167, fig.
115.

MATERIAL EXAMINED

PorLerIse Iscaxps, Ballwasan: W. R. Taylor, sta, 10 (jar 2). One small
colony, § mm. ¥ 2 mm. in extent, attached to an aleyonarian coral (USNM
116607,
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Froure 2. —Aplidium sp. afl. depressum Sluiter: a, right side of a zooid, §, section of the
stomach.
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Descrierion.—Surface densely covered with sand grains. Test
soft, gelatinous, but impregnated with sand grains in layers of ab-
domen and postabdomen ; however thoracic layer quite free from sand
grains. Only 3 zooids comprise this small colony. Abdomen about 1.5
times the length of contracted thorax. Length about 2.5 mm. when
both thorax and abdomen are measuved together. Postabdomen nearly
as long as abdomen. Both branchial and atrial apertures G-lobed ;
lobes of branchial aperture bifid, especially dorsal and ventral lobes.
Atrial aperture opening at tip of short siphon which arises at level
of first stigmatal row; atrial languet absent. About 15 longitudinal
museles on each side of the thorax. Five stigmatal rows, each contain-
ing 12-15 stigmata. Anus situated at level of third transverse vessel.
Stomach located near middle of abdomen, longer than wide, with 4
longitudinal plications on free surface. Proximal end of rectum dis-
tinetly constricted from foregoing part of alimentary canal, but caeca
are formed only inconspicuously. Mature gonads not found in zooids
examined.

Reyarks—Typical A. depressum has 6 or 7 (according to Van
Name, 1918), or up to 9 (according to Sluiter, 1909) rows of
stigmata on the branchial sac and about a dozen (Van Name, 1918) to
“zahlreiche” (Sluiter, 1909) longitudinal plications on the surface of
the stomach. In the present specimen, there are b stigmatal rows and
only 4 plications on the stomach. The difference in the number of
stigmatal rows may be insignificant, but the number of longitudinal
plications on the stomach is so remarkable that I hesitate to identify
the specimen as depressum. It is possible that the specimen belongs to
another distinet species, yet it is not impossible that the specimen rep-
resents a very young stage of depressum and the longitudinal plica-
tions on the stomach may increase with the growth of the zooids or with
the growth of the colony. On the other hand, the appearance of the
atrial aperture, which is 6-lobed and devoid of atrial languet, resembles
exactly that of the Philippine specimens described by Van Name
{1918). For these reasons I prefer to treat the specimen as a form
near Aplidivm depressum.

3. dplidium spitzbergense Harimeyer
Fioune 3

Aplidivm epitzbergense Hartmeyer, 1003, p. 341, pl. 6, fig. 14; pl. 13, fig. 17.
Amaroucium spitzbergense Van Nome, 15, p. 30,
MATERIAL EXAMINED

Benixo Sea: Albatross sta, 3315, Two massive colonies: one i 11 mm. ¥ 28
mm. in extent and 19 mm. in height, the other is only 4 mmn, % 12 mm. in extent
(USNM 11734).

Descrierion.—The larger colony contains zooids preserved per-
fecily, although part of the colony is much mutilated, while the
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Ficure 3.—dAplidium spitzhergense Hartmeyer: a, right side of thorax; b, situation of
atrial languet amerior to dorsal ganglion; ¢, abdomen and proximal half of the post-
abdomen; 4, distal half of postabdomen; e, eiliated groove; f, frontal view of stomach.

smaller one includes only a small number of damaged zooids. Both
colonies are encrusted heavily with fine, black sand grains,

Test soft and gelatinous, containing a large number of fine, black
sand grains. System of zooid arrangement is not discernible at sur-
face. Zooid length averages about 4 mm. in a contracted state, ex-
cluding postabdomen. Thorax and abdomen neary equal in length.
Postabdomen rather short in some zooids, but reaching 1.5 times the
length of abdomen in others. In extended state zooids would be

200-101—67——3
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much longer than measurements given above, because some extended
thoraces found in the colony reach 4 mm. in length. Branchial aper-
ture G-lobed. Atrial aperture round or 6-lobed, opening at tip of
short siphon projecting at level of first stigmatal row. Atrial languet
distinet, far anterior to atrial siphon; location somewhat variable—
just behind dorsal ganglion in some zooids, slightly pnterior to gan-
glion in others (fig. 3b). Nine fine, longitudinal muscles on each side
of thorax. Stigmatal rows 4, about § stigmata in each row. A wide
space between peripharyngeal band and first stigmatal row, also be-
tween fourth stigmatal row and posterior end of branchial sac. Ten-
tacles about 10; ciliated groove an oval opening; dorsal languets very
distinet and slightly displaced to left of dorsomedian line. Anus
bilobed and situated at level of third transverse vessel. Stomach sit-
uated at middle of abdomen, with 5 longitudinal plications when the
narrow typhlosole and four wider ordinary plications are counted
together. Proximal end of rectum constricted from foregoing part
of alimentary canal; but no caeca are formed there. Ova found
near middle of range between the posterior end of intestinal loop and
frontal end of testis. Testis not fully matured, follicles arranged in
tworowst

Resanks.—Fewer stigmatal rows and the situation of the atrial
languet widely apart from the atrial siphon are the characteristics
of the present species. Amaroucium distomoides Herdman, 1899, from
Port Jackson, Australia, closely resembles the present species in that
its zooids have 3 or 4 stigmatal rows. However, the test of the
Australian species is free from sand grains. Although in many
forms this feature cannot be regarded as a significant character-
istic to separate species, the localities of the two species ave so far
apart from each other that the conspecificity of these species is quite
impossible.

4. Aplidium yesoense, new specics
Froune 4

Hororyre—USNM 11802, Japan: Hokkaido Island, Hakodate;
E. S. Morse, collector.

Paratyres—USNM 11803, same data.

DescrrerioNn.—Seven colonies are in the material, the largest,
measuring 30 mm. X 28 mm. in extent, is the holotype. They consist
of a number of cormidia and are attached to gravel below. Larger
cormidia roughly finger-shaped and may attain 11 mm. in length and
5 mm. in diameter.

Test eartilaginous, pale grayish brown, and slightly translucent so
that the reddish brown zooids can be seen faintly through it. Surface
smooth and quite free from foreign matter. Common cloacal aper-
ture at center of distal end of each cormidium, being surrounded by
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Figure +.—dplidium yezoense, new species: a, one of the colonies; b, zocid with minute
thorax; ¢, intestinal loop; 4, section of stomach.

several zooids. Distal portion of cormidium where thoraces of zooids
are embedded somewhat soft in consistency as compared with basal
half. Zooids may reach about 9 mm. in length, Thorax missing in
most zooids or very small when it exists. Colonies probably in resting
stage when all old thoraces are torn down and new ones are in process
of regeneration. Eight stigmatal rows? Both abdomen and postab-
dumr:n filled compactly with mesenchyme cells; postabdomen much
longer than abdomen. Intestinal loop may reach 4 mm. in length.
Stomach considerably wider than long with 4 longitudinal plieations
on surface, situated at level of posterior one-third of length of intes-
tinal loop. Hind stomach distinct; middle intestine occupies pos-
terior end of intestinal loop and is marked with a few irregular longi-
tudinal folds. Proximal portion of rectum swollen distinetly at level
of posterior margin of stomach forming a pair of roundish caeea.
Gonads not found in zooids examined.

Rexargs—In Amaroucium fragile Redikorzev, 1927, from the
Okhotsk Sea, the colony consists of many cormidia, the zooids are
provided with 10-11 stigmatal rows and the stomach with 4-5 longitu-
dinal plications. These features somewhat resemble those of the
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present specimen. However, the esophagus is much longer in the
present species than in Redikorzev’s species, with the result that the
stomach is located more posteriorly, and it is evidently wider than
long compared with the elongated stomach of A. fragile. The colony
of A. fragile is encrusted with sand grains over the surface. These
differences seem to be too remarkable to be regarded as the result of
the contraction of specimens or as temporal features due to special
ecological or physiologieal conditions. Thus the present specimens
are here treated as a distinet species and named after the locality.

5. dmaroucium constellatum Verrill

Amonroneiwm consteliatum Verrill, 1871, p. 350
Amaroucium constcllatum Yan Name, 1045, p. 38, fig. 8; pl. 8§, fig. 1.—Tokioka,
1951a, p. 2, pL. 1, flgs. 24,
MATERIAL EXAMINED

Jarax: Hokkaido Island, Hakodate, H. 8. Morse, collector. One colony
o1 mm.»17 mm. in extent and about 10 mm, in thickness, attached to conrse
sand grains and pebbles {USNM 11694).

Descrrerron.—Test gelatinous, rather hard to the touch; surface
irregularly elevated and depressed, but quite fres from foreign in-
clusions. The basal part covered with many small algae. The system
of zooid arrangement obscure, probably because of strong contraction.
Stigmatal rows 18, with about 13 stigmata in each row. Dorsal lan-
guets displaced to left side from dorsomedian line for the distance of
three stigmata. About 25 longitudinal plications on stomach.

6. Amaroucium globrum Verrill
Frovnes 6; 12b.e.f

Amouroucium plabrum Verrill, 1871a, p. 288, figa. 20-22,
Amaroucium glabrim Van Name, 1045, p. 31, fig. 4; pl. 1, fig. 5.—Tokioka, 1051a,
p.1, pk 1, fig. 1.

MATERIAL EXAMINED

Sagially (Kararuro) Iscawn: In Okhotsk Sen, off Cape Patience ; Albatross
gta. 5025, One colony, an ovold mass, 10 mm. X 6.5 mm, in extent (USNM 11741).

Jaraxw : West coast of Hokkaido somewhat north of Otarn; Albatross sta, 4993,
One roughly eylindrical colony 12 mm. long and & mm. in diameter, attached to
a large tuft of dead hydrozoan colonies, together with sponges (USNM 11778).—
Otaru, west coast of Hokknido; E. 8. Morse, collector,  Seven colonies attached
below to conrse =and graing; largest colony 30 mm. 16 mm. in extent, maximam
thickness 8 mn ; probably the colonles were thicker than 3 mm, when alive and
fully extended (USNM 11691) —Tsugarn Strait, off Cape Tsiuka: Albatross sta.
4808, Two encrusted colonies, the larger one 18 mm. X806 mm. in extent and
1.5 mm. in thickness: the smaller 11 mm. ¥4 mm. (USNM 11632).

Descrierion.—Test gelatinous, translucent, yellowish white. Sur-
face smooth and quite free from any foreign matter in specimens from
Otaru (11691), but in others it is mostly encrusted in various degrees
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Froure 5. —Amarcucium glabram Verrill: larva, right side of vrunk,
& I

with sand grains, with which the test is also impregnated, as seen in
the colony from Albatross sta. 4993 (11778), which consists of the
exposed, whitish, and nearly opaque corona and the basal peduncular
portion covered with sand grains (fig. 120). System of zooid ar-
rangement obscure. Zooids situated obliquely (7), all contracted
rather strongly, being 2-3.8 mm. in length. Zooids reddish brown
and faintly visible through test in some colonies. Abdomen half as
long as thorax or nearly equal to the latter in a strongly contracted
state. Postabdomen varies considerably in length; most frequently
as long as thorax and abdomen measured together in a contracted state,
reaching 11-12 mm. in some zooids. Branchial aperture G-lobed,
atrial languet with simple tip. Longitudinal muscles 8-15 on each
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sido of thorax ; some dorsal muscles rather fine. Stigmatal rows 8-11;
anus opens at level of sixth or seventh transverse vessel. Ciliated
zroove a small oval opening. Stomach situated near middle of abdo-
men ; with 10-15 longitudinal plications on surface, excluding typhlo-
solis. Proximal portion of rectum swollen conspicuously, possibly
forming a pair of caeca when animal is alive and fully extended.
Postabdomen considerably long, filled with yellowish-orange mesen-
chyme cells in most zooids, except for those colonies from Otaru. In
these, 23 testicular follicles arranged roughly in two rows in an exam-
ined zooid.

Trunk of larvae elongated, 550p long or 620uX340u in specimens
examined. Three disc-shaped attachment processes arranged lineally.
Sixteen pairs of small ampullae in anterior half of trunk. Sensory
organ situated af level of posterior one-third, two pigment flecks ar-
ranged anteroposteriorly. Larval test granulated.

Rmranis.—Colonies encrusted and impregnated with sand grains
closely resemble A. constrietum Sluiter from tropical waters, as stated
later.

7. Amaroucium pliciferum Redikorzev
Ficoke 6

Amaroucium pliciferum Redikorzev, 1927, p. 357, figs 0-10,—Tokioka, 1953a,
p. 183, pl. 6, Aigs. 1-10; pl. 7, fig. 1.

MATERIAL EXAMINED

Hawarax Istanps: Auau Channel between Maui and Lanai; Alba-
tross sta. 8875, One colony surrounding branch of coralline algae
(USNM 11735).

Descrrerion.—Coleny roughly eylindrical in form, 30 mm. in
length, 13-14 mm. in diameter. Test gelatinous, rather hard, milley
white and opaque. Surface marked with many irregularly arranged
grooves, but quite free of any foreign matter. Several common cloacal
apertures opening at the bottom of grooves, zooids also open in the
grooves. External appearance clearly shows that colony is strongly
contracted. Atrial languet projeciing from middle of area between
dorsal ganglion and atrial aperture (fig. 6) ; tip of languet simple or
bifid. Stigmatal rows 13-15, with about a dozen stigmata in each
row. Ciliated groove a small, oval opening. Stomach slightly ante-
rior to middle of abdomen, about two-thirds as long as contracted
thorax; longitudinal plications on surface 18-23, including typhlosolis.
One pair of caeca at proximal end of rectum. Postabdomen rather
thin and very long, being 1.5 to 3 times the length of thorax and ab-
domen, or even longer in some zooids. Testicular follicles numerous,
usually 50-60, arranged roughly in two rows; they may be flattened
anteroposteriorly, as shown in figure 6¢, when packed compactly in
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Fioure 6—dmaroucium pliciferum Redikorsev: a, entire eolony; b, anterior part of zoaid,
right side; ¢, flattened testicular follicles packed eompactly in postabdomen of wgial
thickness; d, spherical testicular follicles arranged in a single row in the thinner post-
abdomen.

postabdomen of usual thickness, or spherical and arranged in a singlo
row when they occupy thinner postabdomens (fig. 6d).
8. Amaroucium sp. aff. monotonicum Tokioka
Fiouge T
Amaroucium monelonicum Tokioka, 1954a, p. 4, pl. 10, figs, 4-5; pl. 20, dg. 1.
MATERIAL EXAMINED

Paraw Israxps : Ngerkold, west of Eil Malk: GVF sia. 261, Six small colonies,
attached to a tuft of Helimeda (USNM 11303), nlong with colonies of Didemmuns
ternofanum (Gottschaldt) (USNM 11398).
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Frovne 7—dmaroucinm sp. afl. monotoricum Tokiokas a, entire colony; b, right side of
zo0id, excluding postabdomen; ¢, posterior portion of intcstinal loop, showing a pair of
caeca at proximal end of rectum.
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Descrierion.—TFour of the six colonies arpe |'|-|u'|,t,-'_.'(~ufml ]:.jr il ﬁing]{:
cormidinum each, while each of the other two consists of two cormidia
attached to each other side by side at their basal portions. Largest
cormidium 3.5 mm. in diameter and 4 mm. in length, Distal half of
each cormidium oceupied by thoraces of zooids; upper half of the rest
of the colony contains abdomens. From 5 to 12 (average about 8)
zooids, usually yellowish in color, arranged around a central, plainly
margined common cloaeal aperture, with their darkly colored endo-
styles toward the periphery of the colony. Several whitish fecal pel-
lets found in eloacal lacuna just under common aperture. A parasitic
copepod was found in the basal portion of one of the colonies.

Test gelatinous, translucent, densely sprinkled with many minute
grayish-violet pigment spots. Surface quite free of foreign material.
Zooids up to 4 mm, in length, embedded perpendicularly in test.
Thorax and abdomen nearly equal in length, postabdomen short, less
than two-thirds of abdomen. No constriction between abdomen and
postabdomen. Branchial aperture 6-lobed, atrial languet rather short
and trifid, darkly pigmented at tip. About 15 longitudinal muscles
on each side of thorax, several ventral muscles running rather
obliquely. Stigmatal rows 6, 15-18 stigmata in each row. No papillae
along transverse vessels. Tentacles about 6. Ciliated groove a small
oval opening. Dorsal languets roughly triangular and slightly dis-
placed to left side of dorsomedian line. Peripharyngeal band heavily
pigmented. Anus bilobed, opening at level of fourth transverse vessel,
Stomach roughly globular in shape and situated near middle of
abdomen, with about 30 longitudinal plications on its surface. Dis-
tinct caecn formed at proximal end of rectum. No gonads found in
postabdomen of zooids examined.

Reatargs.—The present specimens very closely resemble A. mono-
tonicum Tokioka from the Tokara Islands near Okinawa, but differ
in the coloration of the colony (grayish violet instead of reddish
orange in the latter), the number of longitudinal plications on the
stomach surface (nearly twice the number in typical A. monotonicum)
and in the appearance of the proximal end of the rectum (caeca are
indistinet in the latter). It is very diflienlt to judge whether or not
these differences should be regarded as significant characteristics dif-
ferentiating the present specimens from the typical A. menotonicum.
Thus, at present, the specimens are described here provisionally as a
form near A. monotonicum.

9. Amaroucium multiplicntum (Sluiter)
Frounes 8, O

Aplidivm multipticatum Slaiter, 1004, p, 101, pl. 5, fig. 5.

Amaroucinm mulliplicatum Van Name, 1018, p. 1065, fig. 113 pl. 31, fig. 20,
Amaroucivm gp. aff. multiplicatum Tokioka, 1953a, p. 181, pl. 10, figs. 1-4,
fAmaroncinm californicum Ritter and Forsyth, 1917, p. 483, pl. 46, fig. 72,
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non Amaroucium multiplicatum Tokioka, 1953a, p. 180, pl. G, figa. 1-4. (=
Amaraneivm sagamicnse Tokloka, new specics.  See below, p. 40.)
MATERIAL EXAMINED

Parav Isaxns: Urnkthapel s, reef south of Ngaremdin; GVE sta, 227, one
colony (USNM 11446)—Ril Malk, fringing reef of smnll island in logoon;
GVF sta, 252 four colonies (USNAM 11425) —Ngerkuid, west of Eil Malk;
GYYF sta. 261, six colonies (USNM 11394).

Grioert Isnaxps: Onotoa Atoll; A. H. Banner, sta. B-3, 11 colonles (USNM
11455) ; sta. B—4, 3 colonies (USNM 11495) and 1 colony (USNAM 11404).

Duscrirrion.—The largest of 15 specimens from Onotoa Atoll is
16 mm, X 12 mm. in extent; their thickness varies from 2 to % mm.
Of the 11 colonies from the Palau Islands, the larger range from 23
mm. ¥ 10 mm, to 17 mm. X 14 mm. in extent, and from 4 to 9 mm.
in thickness; 6 of them are attached to pieces of Halimeda. The
small colonies roughly massive, the larger ones sometimes rather en-
crusted like some forms of Didemnidae and Botryllidae. Surface
smooth and free of foreign matter and glistens in some small colonies
from Palau Islands. The system of arrangement of the zooids is
roughly stellate in smaller colonies and usually consists of 8-9 zooids
surrounding one central common cloacal aperture, although it is not
so regularly formed. In larger colonies, however, the system is rather
indistinct and resembles that usunally found in common species of the
genus of Botrylloides. In such colonies two or more common cloacal
apertures are on the surface. The apertures vary in size, some large
ones attaining ¢ mm. in long diameter; the margin of the apertures
may be smooth in some specimens, :thlmugh it is fringed with some
small prominences in others.

Test soft, gelatinous, translucent and milky white, pale yellowish
to reddish brown or dark purplish, densely sprinkled with purplish
black pigment. No sand grains found in test. Whitish fecal pellets
in lacunar system seen through test. Zooids faintly colored in pale
brown, reddish brown, or sprinkled with purplish-black pigment in
various degrees. Thorax heavily pigmented in some zooids, abdo-
men usually pigmented very lightly. Both dorsal and ventral sides
of esophagus, cardiac portion of stomach, and proximal portion of
rectum rather darkly pigmented in some zooids. Zooids usually 4.5
to 6 mm. in length, although only 1.5 mm. in length in a strongly
contracted state; extended thoraces may reach 3 mm, in length.
Zooids usually situated perpendicularly in thicker colonies, but some-
what obliquely in thinner colonies. Abdomen one-fourth to one-third
the length of thorax in a contracted state, but nearly equal to or longer
than thorax in some wholly extended zocids, even attaining 1.5 times
the length of thorax. Postabdomen usually equal to or slightly longer
than abdomen, although in immature stages confaining no gonads
it is much shorter (about one-third of the abdomen). In many colo-
nies the postabdomen is placed obliquely or horizontally. Thus, in




PACIFIC TUNICATA OF U.S. NATIONAL MUSEUM a7

\ - ; - %\E
\ ‘(lil;"\ -,‘,:\{I"-.
L s .'& x;zi
Rk I': LY L‘I'II. N
il 1‘?{5‘1}]:\"'[?1"" |
, . '|;| ..'.'_ Lléu'#'.\ III
N e,
(SR A
4 %f} Y |

Fioure 8.—dmaroucium multiplicatum (Sluiter): a, right side of zooid of colony from the
Palau Islands; §, postabdomen of same zooid; ¢, left side of thorax of ooid of the 15
mm. 3 12 mm. colony from the Palau Islands; d, right side of abdomen and postabdomen
of the 11 mm. > 9 mm. colony from the Gilbert Islands; e, right side of very young
embryo from the Gilbert Islands,
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some zooids of a colony from the Palan Islands, postabdomen issues
from left posterior side of intestinal loop (fig. 85) just at level of
junetion between hind stomach and middle intestine, instead of ex-
tending from rear end of loop.

Branchial aperture G-lobed; each lobe may be subdivided into 3
lobules in some specimens. Atrial aperature opening at rather a
higher level, varying from first transverse vessel to fourth stigmatal
row; roundish or oval in outline. Atrial languet usually short, even
indistinct in some specimens, tip usnally simple or rarely trifid; situa-
tion of laneuet varies from posterior side of dorsal ganglion to anterior
side of atrial aperture. About 15 longitudinal muscles on each side of
thorax, several ventral ones of which are running obliquely or partially
transversely. Stigmatal rows T to 10; number of stigmata in each row
fewar in smaller zooids of the colonies from the Gilbert Islands, only
about 10; may number up to 30 in larger zooids of colonies from the
Palan Tslands. In the latter case, about 6 stigmata near each end of
respective rows diminish in size toward endostyle or dorsomedian line.
Stigmata fringed with yellowish corpuscles in some specimens.
Transverse vessels heavily pigmented in some zooids; horizontal
membranes well developed, but without papillae. Some larger zooids
of the 15 mm. ¥ 12 mm. colony from the Palau Islands are provided
with some fine transverse vessels, just like parastigmatic vessels, par-
tially on the outer side of the stigmatal row. Tentacles 8 to 12, larger
and smaller ones alternating regularly; situated anteriorly far apart
from the peripharyngeal band and somewhat triangular in shape in
some zooids examined. Ciliated groove a small oval opening; dorsal
languets finger-shaped and displaced from the dorsomedian line to the
left side for the distance of 2 to 5 stigmata. Anus opening at level of

Fiovie 9.—dmaroucium multiplicetun (Sluiter): &, right side of fully developed embryo
from same colony as that of figure 8e; b, right side of slightly younger embryo from same
colony; ¢, right side of embryo from the Palau Islands; &, one of the attachment dises.
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fourth or fifth transverse vessel. Fertilized eggs 3 to 7, or embryos in
various stages of development found in incubatory pouches of zooids
examined. Stomach situated near the middle of abdomen, with 20-35
longitudinal plications on the surface, some somewhat irregularly ar-
ranged.  Fsophagus rather thick, may be slightly swollen near pos-
terior end just before it enters eardiac end of stomach in some zooids of
colonies from the Gilbert Islands. Proximal end of rectum swollen
considerably and distinetly constricted from midintestinal portion oe-
cupying posterior end of intestinal loop, but no distinet caccum is
formed there. Cireumintestinal gland a whitish glandular tissue on
the recium, extending upward from the level of middle of stomach
for the distance of the stomach length. Ovary situated above testis;
testicular follicles attain 45 in larger postabdomens, but may be fewer
than 8 in smaller ones.

Embryos rather large, up to 1100 g in length. Attachment proe-
esses 3, cup-shaped, roundish in outline, and arranged lineally ; stalks
long and slender, in a fully developed stage their distal ends may fail
to reach the attachment dises (fiz. 92). TFour pairs of ampullae are
seen in an earlier stage (fig. 8¢), inereasing in number (fig. 95) with
development until liberated from the body surface of the embryonal
trunk as many small bulbs scattered in the anterior portion of the
embryonal test. In 3 embryos examined these bulbs are arranged as
follows:

12 8.2
(1) 10 ampullae in total. Dorsal 1 1 1 Yentral

1 2 '8 2

(2) Younger stage (fiz. Ob), 22 am- 1 2:4.2
pullag in total. Dorsal 1 1 1 Ventral

138 4 2

(3} Older stage (fig. 9a), 33 ampullac 3 4 4 3
in total. Dorsal 1 1 2 Yentiral

2 3 4 6

Sensory organs situated in posterior part of the trunk; pigment flecks
arranged anteroposteriorly or somewhat obliquely in advanced stages,
Tail held on the left side of trunk.

Restarks.—The present specimens conform well to both the original
form from the Siboga collection and that described by Van Name
from Philippine waters. The longitudinal plications on the stomach
are rather numerous in some of the present specimens and thus the
range of variation is extended to 18-35. Amaroucium sp. aft. multi-
plicatum described by Tokioka (1953a) from Sagami Bay, Japan, is
evidently identical with multiplicatum itself; the longitudinal plica-
tions on the stomach are numerous enough and no distinet caseum is
formed at the proximal end of rectum. The structure of the larva in
that form is essentially the same as found in larvae in the present
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specimens; the figure of the larva given by Tokioka (1953a, pl. 10, fig.
4) is evidently strongly deformed, but it seems to correspond to the
stage shown in figure 95 in the present paper. On the other hand, 4.
multiplicatum described by Tokioka (1953a, p. 180) from Sagami Bay
seems to differ clearly from the group comprising the above-mentioned
forms in the following points: (1) fewer (up to 14) longitudinal
plications on the stomach; (2) existence of a pair of distinet caeea at
the proximal end of the rectum; and (3) smaller (up to 530x) embryos
with a number of small vesicular bodies in the anterior part and fewer
of them in the posterior portion of the trunk. As none of these gaps
are filled by any of the comparatively numerous present specimens, it
seems move reasonable to distinguish Tokioka'’s specimens from Sa-
gami Bay as a distinet new form rather than to treat them together
with the group comprising the present specimens under A. multiplica-
fum. A new name, Amaroucium sagamiense, is here proposed for
that form.

A. californicum Ritter and Forsyth closely resembles A. multipli-
eatum, it is highly possible that these two species are quite identical,
though I hesitate at present to treat them together, because their locali-
ties are so far apart.

10, Amaroucium erateriferum Sluiler
Fravres 10, 11
Amarowcium ereferiferum Sluiter, 1009, p. 108, pl. §, dg. 7; pl. 8§ fig. 11.—Van
Name, 1918, p. 163, fig. 112 ; pl. 33, fgs. 45—10.
MATERTAL EXAMINED

Parav Ierawos: Iwayvama Bay, enst side of Oyster Pass; GVF sta, 220, Two
colonies (USKNM 11410).—Iwayama Bay, entrance of Oyster Pass; GVF sta.
236A, One colony (USNM 114245,

Descrrerion.—One of the specimens examined is 43 mm. <40 mm.
in extent and 25 mm. in height ; the second is 65 mm. X 45 mm. in extent
and 8 mm. in thickness; and the last one is somewhat conical in shape,
60 mm. %40 mm. in extent and 55 mm. in height. They are massive,
vellowish or grayish brown, and attached to the substratum by the
lower surface. Surface is smooth but marked by irregular grooves.
System of arrangement of the zooids is indistinet.

Zooids orange, orange-red, or reddish brown, open at bottom of
grooves, arranged so as to converge on point of attachment. Zooids
long, reaching a maximum of 18 mm, in those examined, very proba-
bly reaching 20 mm. in length when alive. Postabdomen very long,
occupying nearly two-thirds of body length ; or may be 3 to 4 times as
long as thorax and abdomen measured together. Abdomen nearly as
long as contracted thorax. Branchial aperture 6-lobed; atrial aper-
ture situated near dorsoanterior corner of thorax, sometimes opening
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Ficure 10.—dmarousium crateriferum Sluiter: a, right side of thorax; b, right side of
abdomen of same zocid; ¢, right side of posterior part of postabdomen of same zocid;
d, frontal side of stomach; ¢, transverse section of postabdomen.

at the end of a short siphon and with a long atrial languet ending in
a trifid tip. About 25 longitudinal and about 20 transverse muscles
on each side of the thorax. From 20 to 24 stigmatal rows, up to 20
stigmata in each row. THorizontal membranes well developed along
transverse vessels. Six large tentacles, besides some smaller ones?
Ciliated groove an oval opening. Dorsal languets of a moderate
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Ficure 1l.—Amaroucium crateriferum Sluiter: a, colony, 43 mm. 40 mm. in extent;
b, schema showing outling of the 60 mm. % 40 mm. colony (concave depression on
underside is attachment surface to substratum).

size. Anus bilobed, with thickened lips, opening at level of fifth or
sixth transverse vessel (numbered from the posterior end of the bran-
chial sac). Stomach situated near middle of abdomen, with 6 longi-
tudinal plications on its surface. Proximal portion of rectum dis-
tinctly constricted from midintestine, but no caccum formed there.
Testicular follicles numerous and arranged in two rows (?).

Reamaris.—Present specimens have a few more stigmatal rows and
also more stigmata in each row than the type specimens from the
Siboga collection (18 rows and 11-16 stigmata in each row) and the
specimens from the Philippines (about 20 rows and 11-14 stigmata in
each row). As figure 7a given by Sluiter evidently shows 21 stigmatal
rows on the right side of the thorax, the numerical data in the original
description might possibly have been taken from smaller zooids. On
the other hand, there are considerably less longitudinal plications on
iho stomach surface in the present specimens than in the type specimens
(12) and the Philippine specimens (about 10), although this difference
cannot be regarded as a significant characteristic to separate the pres-
ent specimens from A. erateriferum. The number of tentacles is
small in the present specimens and in the Philippine specimens
(“rather few™), thongh a considerably larger number in the type speci-
mens from the Siboga collection (24).
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11. Amaroncitm constrictum Sluiter
Frovnes 120,04
Anmgrrowcium constrictum Sluiter, 1900, o AT, pl 1, fig. Sa.—Van Kame, 1918,
v IGT, Nz 114,
MATERIAL EXAMINED

Parav Istaxps: Iwayama Bay: GVE sta. 134, UOne colony § mm. in length
(USNM 11461).

Descrirrion.—Colony small, encrusted, elongated; 5 mm. in length,
very thin, containing only 9 zooids (fig. 12a). Test soft, gelatinous,
transparent, impregnated with sand grains. No system is seen in
arrangement of zooids. Zooids placed horizontally, pale pinkish.
Thorax and abdomen of nearly same length, reaching  mm. when
measured together. DBranchial aperture 6-lobed; atrial aperture
roundish and situated at level of second stigmatal row. Atrial lan-
guet clearly defined, with simple tip. About 10 longitudinal museles
on each side of thorax. Stigmatal rows 9: 3 rows present in range
between anus and posterior end of branchial sac. About 10 stigmata
in each row. Six large tentacles seen clearly, also some smaller ones!?
Ciliated groove an oval opening. Stomach situated near or slightly
anterior to middle of abdomen, with posterior margin exactly at
middle. From T to 9 longitudinal plications, excluding typhlosole, on
surface of stomach. Middle intestine distinet; proximal portion of
rectum swollen conspicuously, but no caecum is formed there in the
contracted state. Postabdomen seems to be of considerable length.
Proximal portion filled with mesenchyme cells. Vas deferens per-
fectly preserved, but neither testicular follicles nor ova were found
in any zooids examined.

Reyarrs—This species resembles Amaroucium multiplicatum in
the number of stigmatal rows, but differs in the number of longitudinal
plications on the stomach and in the appearance of the test, test quite
free from sand grains in the latter. From Japanese waters 4. saga-
miense is also related closely to the present species, especially in the
number of longitudinal plications on the stomach, but it bears fewer
(T) stigmatal rows and its test is quite free from sand grains. Most per-
plexing is the comparison between the present species and A. glabrum
from northern cold waters. These species resemble each other so
closely that the distinction between the two ean be made usually only
by the presence (A. constrictum) or the absence (A. glabrum) of sand
grains in the test; but evidently this feature cannot be of absclute
significance. The number of stigmatal rows (9 in the present speci-
mens, 8 or 9 in both the Chatham and Philippine specimens) and that
of longitudinal plications on the stomach (7-9 in the present speci-
mens, 10 in the Chatham specimens and 10 to 12 in the Philippine
specimens) are applicable to the zooids of A. glabrum. Tt seems rather

206=-101-=G7T——4
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Fioure 12.—a, ¢, d, Amaroucium congtrictum Sluiter: a, entire colony; ¢, right side of
thorax of a zooid; d, right side of abdomen of same zo00id. &, ¢, f, Amaroucium glabrum
Verrill: &, calony from Albatross sta. 4993, near Hokkaido Island, Japan; e, proximal
portion of rectum in a zooid of the colony from Okhotsk Sea; f, right side of embryo
from the ealony from Albatross sta. 4993,
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unlikely that the specimens from tropical waters are identical with A.
glabrum from northern waters. Definite distinetion between A.
constrictum and A. glabrum might be made when larvae of ihe present
species aro found and compared carefully with those of A. glabrum.
Until that time it would be hardly possible to distinguish small col-
onies of these two species from each other. The number of stigmata in
each row in the present specimen conforms well to that of the type
specimens (10) from the Chatham Islands, but is considerably smaller
than that of the Philippine specimens (about 15) ; however, this differ-
ence seems to full within the range of intraspecific variation.

12. dplidiopsis amoyense, new species
Froure 13
tAmaroucium varigble (sic) Chin, 1934, p. 459, pl. 53, fiz. 5.

Hororype—USNM 11529, China: probably vicinity of Amoy; T. Y.
Chen (University of Amoy), sta. 8§ (no further data); received
October 12, 1952,

Pararype—USNM 11530, same data; T. Y, Chen (University of
Amoy), sta. T (no further data) ; received October 12, 1932.

Descrrerion.—The collection contains two colonies: holotype is
somewhat mushroom-shaped (fig. 13¢), the paratype is roughly spheri-
cal, with the underside narrowed into a short prominence by which
the- colony was attached to the substratum (figs. 13d,¢). The holotype
is 17 mm. X 14 mm. in extent; corona 5-6 mm. in ]m;ght and peduncu-
lar portion 18 mm. in ]enﬂth the paratype is 18 mm. in diameter and
16 mm. in height.

Test gelatinous, soft but not fragile, translucent, yellowish white to
grayish brown, containing a small number of fecal pellets. Surface
of colony sparsely covered with mud and surface of peduncular portion
slightly wrinkled. System of zooid arrangement observable on para-
type specimen, which is evidenily half of a spherieal colony. Two
systems found on surface of this specimen (fig. 134), large and much
smaller ones. Several radial canals issue from central common cloacal
aperture and zooids are arranged on both sides of respective canals
roughly in two or three rows. Zooids may attain 5 mm. in length,
including postabdomen; thorax usually found in an extended state,
quite tmnspﬂ.rent and up to half of entire body length, reaching 2.5
mm. in length. Abdomen about two-thirds the lenn'th of thr,:-mx
Postabdomen short, one-half to two-thirds the lenrth of abdomen.
Branchial aperture 6-lobed, atrial aperture situated at level of first
transverse vessel or second stigmn.tn.l row, small and roundish in out-
line. Atrial languet very long, protruding from a position far ante-
rior to atrial aperture, its tip simple or bifid. A few delicate longitu-
dinal muscles found only on dorsal part of thorax. Stigmatal rows 12,
with 8-12 stigmata in respective rows. Wide space left between endo-
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style and ventral terminal of stigmatal rows. Ciliated groove a mi-
nute oval opening; about 30 very long tentacles. Dorsal languets dis-
placed to left side of dorsomedian line for distance of about two
stigmata. No papilla on horizontal membranes along transverse ves-
sels. Anus bilobed, opens at level of seventh or eighth transverse ves-
sel. Stomach smooth-walled, located in anterior part of abdomen;

Fioure 13.—dplidiopsis amoyense, new gpecies: g, mushroom-shaped colony; b, right side
of thorax; ¢, right side of abdomen and postabdomen of same zooid; d, upper side of
lateral hemisphere of the spherical colony; ¢, section of same colony.
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both hind stomach and middle intestine distinet. Proximal end of
rectum constricted from middle intestine, but without forming eaeea.
Intestinal loop may be twisted in some zooids, but not so strongly as
in species of the genus Polyelinum. Postabdomen a cl ub-shaped prom-
inence issuing from left side of intestinal loop near the posterior end.
Ovary situated at or slightly anterior to center of testis; testicular fol-
licles 5-10. ITeart situated near rear end of postabdomen, where a
long vascular vessel issues,

Rearan species clearly resembles A plidiopsis toka-
raensis Toldioka from the Tokara Islands near Kyiisyi, Japan, both
species having about 12 stigmatal rows. However, the present species
shows a distinet system of arvangement of the zooids on the surface of
the colony, and the thorax 18 provided with longitudinal muscles so
delicate that thoraces are usnally found in an extended state, whereas
they are usually found contracted strongly in A. folaracnsis because
this species is provided with 10-12 strong longitudinal muscles on each
zide of the thorax. The number of stigmata in each row is much larger
in 4. tokaraensis (18-20) than in the present new species. Amarou-
cium varinble Herdman Iepm*led by Chin from Amoy may be identical
with the present new species as the appearance of the co]mw of Chin’s
specimen resembles closely that of the present specimens.

13. Polyelinum tsutsnii Tokioka
Foore 14
Polyelinum fautenii Tokioka, 1054a, p. 240, fig. 1; pl. 18, figs. 1-3.
MATERTAL EXAMINED

PriLierise Isranos : Baliwasan ; W. R. Taylor, sta, 10, One colony attached
to a piece of aleyonarian coral (USNAM 11658).

Papay Istaxps: Mgerkuid, west of Eil Malk; GVIF sta. 261. Two colonles
(JSNA 11885).

Greert Isvaxps: Onotoa Atell. A. H. Banner, sta. B-8. Two colonies
(LUTENM 11454 ).

Descrrerion.—Three of the colonies are massive, measuring
S8mm. ¥ 4 mm., 10 mm. ¥ 7T mm., and 17T mm. ¥ § mm. in extent, and
from 4 to 6 mm, in height; a fourth is roughly eylindrical, 2 mm. in
diameter and 3 mm. in height. These colonies, except for the last, are
encrusted with whitish sand grains over the entire surface or
leaving the areas surrounding the common cloacal and branchial aper-
tures exposed. The smallest colony from the Gilbert Islands is quite
free from any sand grains and consists of several zooids surrounding
the central common cloacal aperture (fig. 14a), this and branchial
apertures are encircled each by a dark pigmented band. A copepod
was found in the test of a colony from the Palau Islands.

Test soft, gelatinous, translucent or transparent, milky white, faintly
brownish or grayish brown and containing no sand grains within.
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System of zooid arrangement usually obscure due to strong contrac-
tion of zooids, although some systems could be discerned rather clearly
in dissected colonies, Abdomen about half the length of thorax;
postabdomen approximately two-thirds the abdomen length. Bran-
chial aperture 6-lobed, atrial aperture situated near anterodorsal
corner of thorax. Tip of atrial languet denticulated with 8 to 10

Fieure 14.—Polyelinum trutruii Tokioka: a, the smallest colony from the Gilbert Islands;
b, postabdomen of zooid of the 17 mm. ¥ 5 mm. colony from the Gilbert Islands; c,
postabdomen of zocid of the eolony in figure a; d, tip of atrial languet of the zocid shown
in figure bie, 10 mm, 3 7 mm. eolony from the Palau Islands; f, abdomen and postabdomen
of a zooid of same eolony (v.d. = vas deferens): g, embryo from same colony; &, right
side of a zooid of the colony from the Philippine Islands; 1, tip of atrial languet of same;
+ small prominence just behind atrial aperture of same; &, ciliated groove of same.
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small protuberances. About 20 tentacles, larger and smaller ones
differentiated, also some minute ones. Cilialed groove a small oval
opening. Stigmatal rows 11 on left and 12 on right side in the colo-
nies respectively, 10 mm. X 7 mm. and 8 mm. X 4 mm. in extent, but
8-10 rows in zooids from other colonies; 18 to 25 stigmaia in each
row. Many papillae ulung edge of horizontal membranes; approxi-
mately 1 papilla at each 1 or 114 stigmata, Dorsal languets displaced
from the dorsomedian line to left side for distance of about 2 stig-
mata. Anus bilobed and opening at level of sixth transverse vessel.
Incubatory pouch at the level of the seventh stigmatal row; usually
2 embryos and 2 mature eggs found in pouches of zooids examined.
Ovary usually occupying the center of the testis or situated anteriorly
to it when postabdomen contains only a few testicular follicles; testic-
ular follicles up to 19 in zooids examined, but as few as 6 in some
zooids of the colony 17 mm. X5 mm. in extent. Pericardium less than
a third of postabdomen in length.

A single embryo was found during dissection, oval in shape and
450 in length. Three disc-shaped attachment processes are arranged
lineally, with elongated outline on the surface. Four pairs of ampul-
lae are distinctly formed. Two pigment flecks of the sensory organ
are obliquely arranged (fig. 14g).

Rexargs—In addition to the above-deseribed specimens, a small
colony, 6.5 mm. X5 mm. in extent and 2.5 mm. in thickness (USNM
11638) , was found attached to a piece of aleyonarian in a sample of the
benthonic organisms collected at Baliwasan, Philippines. The sur-
face of colony is thickly encrusted with sand grains, although the test
itself is soft, gelatinous and not impregnated with sand grains.
Thorax about 2 mm. in length, abdomen two-thirds to three-fourths
the length of thorax. Postabdomen slightly longer than half of
abdomen. Branchial aperture 6-lobed. Tip of atrial languet with
several fine protuberances as shown in fig. 14i. A small but distinet
protuberance on dorsomedian line just posterior to atrial aperture.
About 10 Jongitudinal muscles on each side of thorax. Stigmatal
rows 9, up to 25 stigmata in each row. Papillae present on horizontal
membranes. About 20 very slender tentacles; ciliated groove an oval
orifice. Anus attached at level of fourth transverse vessel, but extend-
ing slightly anterior from this level, Ovary central (?), testicular
follicles as many as 50. Pericardium about one-fourth the length of
postabdomen. This specimen differs from the typical P. fsufsuii by
having fewer stigmatal rows, the anus is situated more anterior and
the postabdomen contains many more testicular follicles. These
features are, however, hardly regarded as being of specific significance;
probably the present specimen represents an extremity of intraspecific
variation.
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Fioure 15.—Palyclinum vasculorum Pizon: a, systems of zooids on colony from Pearl
Harbor; b, part of margin of common cloacal aperture on colony from Saipan Island,
magnified; ¢, lefe side of zooid of same; o, anus of same zooid; ¢, right side of embryo
from the 11 mm. 3 & mm. colony from the Philippine Islands, 3¢ 240; f, long postabdomen
of a zooid of the 8 mm. 3 4.5 mm. colony from Saipan Island; g, small postabdomen
containing only three testicular follicles from same colony.
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14. Polyelinum vaseulosum Pizon
Proune 16
Palyclinum vasculosum Pizon, 1008, p. 29f
Polyclinum lazwm Van Name, 1845, p. 71,
MATERIAL EXAMINED

umarrise Isanps: Baliwasan: W. R. Tarlor, sta, 10, Two colonies meas-
uring 11 mm. X 8 mw. awd 4.5 mm. ¥ 3 mm. In extent, attached to eelgrass
(USNM 11648).

Mamraxas Istaxps: Saipan, entrance of Tanapag Lagoon; P E. Clond, sta.
D-7. Nioe colonles, the lavger ones from 55 mm, 3 20 mm. to 40 mm, 3 25 mm.
in extent and 3.5 mm. to 0 mm. In thickness (USNM 11540).

Hawartax Istaxps: Oahn, Pearl Harbor; Paul Bartsch, collector, September
1020, 8Bix colonies, the larger onez rounghly massive, 18 mm. ¥ 11 mm. to
15 mm. ¥ 12 mm, in extent and 8-10 mm, in thickness; attached to hydrozoan
colony (USNM 11755} —Oahu; T, H, Btreets, collector, Three large colonies,
the largest mensuring 145 mm. ¥ 110 mm. in extent and 2§ mm. in thickness
{USNM 117582).

Descrrerion.—Colonies from the Hawaiian Islands are rather mas-
sive, attached to substratum by the underside; the place of attachment
may ba narrowed in some colonies and carries sand grains along its
margin. The upper surface of the colony is smooth and quite free
from foreign matter in some specimens, but it carries a small amount
of fine sand grains in others. The system of arrangement of zooids
consists of several radial canals converging in a common cloacal aper-
ture situated at the center of the system; many zooids are arranged
along both sides of these canals as shown in figure 15¢. The largest
system examined holds 187 zooids, while the smallest colony, about 3
mimn. long, consists of a single system containing only 18 zooids. The
15-18 mm, ¥ 11-12 mm. colonies contain about 6 systems on the sur-
face. These systems are defined distinetly by their yellowish coloration
attributable to the pigmentation on the upper side of thoraces and
atrial languets of zooids; the branchial apertures are surrounded by
markings of brownish pigment. The systems are 15 to 25 mm. in
diameter on large colonies from Oahu Island.

Colonies from Saipan Tsland are encrusted and thinner than those
from the Hawaiian Tslands; the surface is covered with fine sand
grains in various degrees. One of the colonies from the Philippine
Islands carries sand grains sparsely over the whole surface, while the
other holds sand grains only along the margin of the colony, leaving
the area containing zooids quite exposed. There is a single common
cloacal aperture on each colony and the zooids seem to be arranged in
a stellate system, although it is uncertain whether this system is a
typical stellate one as found in P. tsutsuii, or a complicated configu-
ration as seen in smaller colonies from the Iawaiian Islands, because
the condition of preservation is not perfect. Common cloacal aper-
ture up to 1.5 mm. in diameter and bordered with many fine finger-
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shaped protuberances along the margin (fig. 156) ; the margin of these
fine protuberances is sprinkled with dark pigment.

Test soft, gelatinons, translucent, milky white, brownish or dark
brownish; the coloration varies according to amount of pigment cells;
no sand grains embedded in test. Zooids, yellowish orange, brown or
arayish brown, are seen through the test. Zooids rather small, thorax
1.7 mm.~2 mm. in length in somewhat contracted state. Abdomen
usually one-half to two-thirds the length of thorax, but may be as long
as thorax in some zooids. TPostabdomen usually smaller than abdo-
men, approximately half the length of abdomen, although in a fully
mature state it reaches the length of abdomen. In the small colony
from Saipan Island, 8 mm, X 4.5 mm. in extent and 4.5 mm. in thick-
ness, some zooids are provided with an elongated postabdomen which
may be as long as thorax (compare fig, 15f with fig. 15g) ; these long
postabdomens are filled with mesenchyme cells, but contain no mature
gonads. Probably this feature is due to an unusual overgrowth.
Branchial aperture 6-lobed, atrial aperture situated at level of first to
third transverso vessel. Atrial languet long, but exact length and
shape of tip are unknown, as no zooids could be taken from the test
perfectly with the atrial languet whole. Small prominence found on
the dorsomedian line just posterior to atrial aperture. Six strong
longitudinal museles on each side of thorax, also a few delicate ones on
dorsal side. Extremely delicate fibrous structures running trans-
versely or obliquely between endostyle and atrial aperture faintly
discernible on some zooids, but it is not yet ascertained whether the
structure is truly muscular or not. Stigmatal rows usually 12-13,
ranging from 10 (Philippine specimens) to 13 (specimen from Oahu
Island) ; 12-20 stigmata in each row. Papillae on horizontal mem-
branes along transverse vessels, arranged roughly one for each stigma ;
in some zooids tip of papillae sometimes eolored by aggregated whitish
corpuscles. Tentacles 12-22 in zooids examined, including larger and
smaller ones, sometimes marked by whitish pigment spots. Ciliated
aroove a small elliptical opening. Dorsal languets not large, situated
approximately on dorsomedian line or slightly displaced from median
line to the left for the distance of about two stigmata. Anus bilobed,
opening at the level of the seventh transverse vessel (exceptionally at
the sixth iransverse vessel). Four to five embryos, mature and im-
mature, found in zooids of the colonies from Oahu Island. Intestinal
loop twisted as usnal in species of the genus Polyelinum. Distal por-
tion containing pericardium rather small, scarcely reaching half the
length of postabdomen. Ovary is centered: testicular follicles 3-11
in specimens from Saipan Island, but 12-39 in specimens from the
Hawaiian Islands.

Larvae elliptical in shape, 420-580x in length. Test somewhat
frothy in younger stages, but somewhat granulated in grownup stages.
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Three cup-shaped attachment processes arranged lineally, oval in out-
line on surface. Four pairs of ampullae present, In fully Frown
larvae, dorsal end of ampulla vessel on each side extends lmslmmrly
almost to sensory organ, producing several small vesicles on the way;
in addition, an isol: ted short vessel is at the posteroventral part of the
trunk, which produces four pairs of small vesicles (fig. 15¢). Dorsal
l:r-.mchﬂs of the ampullae vessels and the isolated posteroventral vessel
not found in younger embroyos. Two pigment flecks of sensory organ
arranged anteroposteriorly.

Reyanks—The structure of zooids in the present species resembles
closely that of P, tsutsuii. The only clear difference between these
two species is in the appearance of systems which are stellate, quite
simple, and consisting of a small number (4 to 12, usually 6 to 8) of
zooids in P. tsutsuii, but in P. vaseulosum they are considerably com-
plicated, even in young and small colonies (see deseription of the
o mm. long colony from Pearl Harbor, p. 51). However, when the
specimens are not preserved perfectly enough to examine the appear-
ance of zooid systems, smaller colonies of these two species are con-
fused and exact identification is practically impossible. Polyelinum
neptunium Hartmeyer and P. macrophylium Michaelsen also resemble
the present species in having 12-13 stigmatal rows, but in those species
the systems are “Doppelreihen-netzsystemen.”

15. Pelyelinum constellatum Savigny
Froune 16

Polyclinum constellatum Savigny, 1816, p. 180, pl. 4, fig. 2: pl. 18, fig. 1.—Van
Name, 1021, p. 200, figs, 1, 2—Michaelsen, 1023, p. $.—Van Name, 1930, p. 422,
fig. 3—Van Name, 1045, p. 08, fig. 28.
Polyelinum festum Hartmeyer, 1905, p. 400, pl. 18, figs. 6-7—Van Name, 1018,
p. 162, fig. 111.
MATERIAL EXAMINED

Jaraw: Off Omai Zakl, Honshu; Albatrogs stn. 3730, One colony, o roundish
mass 17 mm. X 11 mm. In extent and O mm. in height, of a soft, gelatinous con-
sistency and yellowish white, with a sparse coating of sand grains on the surface
(USNM 11630).

Parav Istaxnps: Eastern end of Urokthapel Is.; GVI sta. 28. One specimen
13 mm, x 12 mm. in extent and 5.5 mm. In thickness: entire surface densely
coverad with eoarse, white sand grains about 0.5 mm. in diameter (USNM 11450).

Gmeert Isranps: Onotoa Atoll: A, H, Banner, sta. B4, Five colonies, the
larger ones from 32-35 mi, 3% about 20 mm. in extent, and 8-12 mm. in thickness;
cushion-shaped and attached to colonies of zoanthids or attached to coral sand
grains beneath ; surface of colonies encrusted with sand grains to various degrees,
very heavily in some colonies {USNAM 11518).

Descrrerron.—Test soft, gelatinous, translucent or transparent, and
yellowish white to brownish. Surface coated with sand grains in
varying degrees but never impregnated with them, except for some
colonies in which sand grains and fecal pellets are embedded in the
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Ficure 16.—Polyelinum constellatum Savigny: a, left side of zooid of a colony from the
Gilbert Islands; &, left side of a zooid of colony from the Palau Tslands; ¢, tip of atrial
languet of 2 zooid of same colony; d, cuter side of proximal part of rectum of same zooid;
¢, intestinal loop of a zooid of the colony from Japan; f, postabdomen of same zocid;
£, embryo from same colony.
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hypoabdominal layer near the bottom. Test sometimes irregularly
thickened at random on surface. Zooids transparent and pinkish or
quite colorless in preserved specimens. Thoraces situated perpen-
dicularly, while abdomens are placed obliquely. Abdomens one-half
to two-thirds the length of thoraces: postabdomen mostly as long as
abdomen. Thorax about 2.5 mm. in length in zooids examined in the
colony from Japan, whereas in some zooids of the colony from the
Palau Tslands it reaches 5 mm. and abdomen attains 2 mm. System
of zooid arrangement obseure in all specimens, because entire surface
is encrusted with sand grains. Branchial aperture 6-lobed and atrial
aperture situated at level of the first to fourth stigmatal row. Atrial
languet very long, its tip simple, trifid or bluntly truncated and with
several small prominences as shown in figure 16¢. A small promi-
nence may be found on dorsomedian line just posterior to atrial aper-
ture. Up to a dozen longitudinal muscles on each side of thorax, of
which 6 to 10 ventral ones are rather thick, whereas the dorsal ones are
somewhat delicate. Stigmatal rows 14 to 18, usually 15; generally 15
to 20 stigmata in each row, although as many as 40 in some zooids of
the colony from the Palau Islands. Papillae on the horizontal mem-
branes very distinet, usually arranged one to each one or two stigmata.
Tentacles 16 to 24 in the zooids examined, larger and smaller ones
alternating regularly. Ciliated groove a small elliptical opening.
Dorsal languets situated along dorsomedian line or in some zooids
somewhat displaced from midline to left side for distance of 4 stigmata.
Anus bilobed and opening at level of seventh or eighth transverse ves-
sel, except at level of the thirteenth transverse vessel in zooids having
17-18 stigmatal rows. Three to seven fertilized egas or embryos in
various developmental stages found in incubatory pouch. Surface of
stomach smooth. Proximal portion of rectum somewhat swollen,
forming a pair of small caeca in some zooids; outer side of this swollen
portion sometimes cut faintly into 5 lobules (fig, 154). Rectal wall in
region between level of the cardiac end of stomach and middle constric-
tion of hind stomach surrounded by whitish circumintestinal rlands.
Ovary usually situated at the center of testis, but anterior to testis in
some zooids. Testicular follicles generally 15-31, although in zooids
of the colony from the Palau Islands there are only four and all very
small. Posterior part of pestabdomen, containing pericardium, occu-
pies one-third to two-thirds of postabdomen.

Larvae elliptical in shape and from 460 to 520 in length. Four
pairs of low ampullae present. Thres cup-shaped attachment proc-
esses arranged lineally; oval in outline on the surface. Four pairs of
small vesicles found at posteroventral part of trunk in embryos from
the Japanese colony. Sensory organ situated at the level of posterior
one-fourth to one-third of the trunk; two pigment flecks arranged
anteroposteriorly (fig. 167).
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Reaanis—Although the system of arrangement of the zooids is
quite obseure in all of the present specimens, the existence of a long
atrial languet in most of the zooids examined seems to suggest that
it may be of the complicated kind found in colonies of Pelyelinum
vasculosum. Zooids of the present species are characterized by a
larger number of stigmatal rows as compared with P. vaseulosum (15
instead of 12-13), Although the number of stigmatal rows in the two
species may be continuous through some forms containing zooids with
an intermediate number of rows, these intermediate forms are very
searce as compared with the two typical forms having characteristic
number of stigmatal rows. For this reason, I prefer, at present, to
separate these species as Van Name did.

16. Ritterella sp. aff. aequalisiphionis (Ritter & Forsyth)
Frouee 17T
fAmarowciem acguali-giphonis Ritter and Forsyth, 1917, p. 487, pl. 38, fig. 4;
pl. 45, fig. G1.
t8igillinaric acquali-siphonis Van Name, 1045, p. 74, fiz. 31; pl. 28, fig. 1.
MATERIAL EXAMINED

Jaraw: Hokknido Island, Hakedate; E. 8. Morse, collector, Many colonies
(USNM 11787).

Descrrerion.—Many pieces of colonies encrusted on gravel; the
largest is 90 mm. X 55 mm. in extent. Each consists of several club-
shaped cormidia ending in roundish tips, the larger cormidia 11-12
mm. in diameter, 15-20 mm. in length, dark reddish brown or dark
brownish.

Test rather hard and cartilaginous, impregnated with sand grains,
especially dense in the basal portion but sparse in the distal portion of
the cormidia; surface sparsely encrusted with sand grains. The sys-
tem of zooid arrangement is quite obscure because the specimens are
preserved rather poorly. Many amphipods were found boring in the
test of some colonies. Zooids mostly seem to be in resting stage; all
thoraces missing, abdomens and postabdomens found embedded in a
kind of the mesenchyme tissue. Remaining bodies usually 4.5 mm. in
length ; postabdomen seems to be long. Only a few small zooids in
some small and soft cormidia were found in nearly perfect condition,
retaining the thorax; they are less than 3.5 mm. in length, the abdomen
about 114 times the length of thorax, which is contracted and has ap-
proximately 14 stigmatal rows. Stomach elongated, with 8 longitudi-
nal plications on the surface besides typhlosolis, situated near middle
of abdomen. A pairof distinet caeca found at proximal end of rectum.

Reamarks.—The existence of 14 stigmatal rows and 8 longitudinal
plications on the stomach shows the close resemblance to Amaroucium
solidum Ritter & Forsyth (13-15 stigmatal rows and about 8 longitu-
dinal plications on the stomach) from California coast and A. dubium
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Figure 17.—Ritterella sp. aff. dequalisiphonis (Ritter & Forsyth): a, picce of the colony;
b, intestinal loop.
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Ritter (10-12 stigmatal rows and 10-12 longitudinal plications on
the stomaeh) from the Commander Islands group in the Bering Sea.
Iowever, the characlerisiic appearance of the colony in the present
specimens seems to differ from that of two species of damaroucivn.
.. coei Ritter from Alaska has 11-16 stigmatal rows and the appear-
ance of the colony somewhat resembles that of the present form,
ihough the test is quite free from sand grains, Dut the exact number
of the longitudinal plications on the stomach is unknown in A. coed,
which prevents a elose comparison between these two forms. . frag-
ile Redikorzev from the Okhotsk Sea has 10-11 stizmatal rows and the
colony econsists of a number of cormidia encrusted with sand grains,
but the stomach is provided with only 4-5 plications. Above all, the
eveatest diflicalty in identifying the present specimens results from the
fact that the thorax is too strongly contracted to determine whether
the atrial aperture opens into the common cloaca or directly to the sur-
face. On the other hand, the colonial form of the present specimens
is met with commonly in species of Ritterella (=Sigillinaria), known
chiefly from cool or cold waters. Especially the shape of each
cormidium and the consistency of the test in the present specimens con-
form very well with those of Amaroucium aequalisiphonis Ritter and
Forsyth from the California coast; stigmatal rows are 8-10 and longi-
tudinal plications on the stomach are never more than 6 or 7 in the
California species. There is still a slight gap in the number of stigma-
tal rows between the California species and the present specimens, but
I am inclined, at present, to regard the specimens described here,
provisionally, as a form close to .. aequalisiphonis.

17. Euherdmania digitata Millar
Figune 18
Euherdmanio digitaie Millar, 19630, p, GOS, fig, 7.
MATERIAL EXAMINED

Parau Iscawns: Iwayama Bay, west shore of Island XXII opposite west penin-
sula of Island XX 710025 N, 1347207 68" K. (HO chart 6076, 2nd ed.) ; depth
3-10 feet, living and dead coral bottom ; GVE sta. 218, October 10, 1055 (USNM
11464).

Descmrrion.—A single elongate specimen measuring 40 mm. in
length consists of only two zooids arranged as shown in figure 18a.
The portion containing the thoraces is somewhat stouter and raised
from the substrate, while the portion containing the abdomens is quite
thin, ereeping on the surface of an empiy shell.  Both branchial and
atrial apertures open at the distal end of the zooidal sheath.

Test rather hard, yellowish white and translucent; surface gen-
erally smooth, though wrinkled by contraction, quite free from for-
eign matter. Thoracic portions longer than 5 mm. Zooids 15 mm.
in length in a contracted state, of which 3.5 mm. constitutes the thorax;
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Figure 18.—Fukerdmania digitata Millar: a, entire colony; b, right side of a zo0id; ¢, right

side of thorax; d, right side of posterior half of abdomen and anterior half of postab-
domen; ¢, distal end of postabdomen,

probably at least 22 mm. in length when alive and extended. Zooids
orange brown as a whole, partially sprinkled with violet-brown pig-
ment, firmly embedded in the test and surrounded by tissue contain-
ing densely reddish-orange corpuscles. No remarkable constriction
between the thorax and abdomen or between abdomen and postabdo-
men. Postabdomen about half aslong asabdomen. Both apertures 6-
lobed, atrial aperture opening at tip of a short siphon situated at level
of anterior end of brachial sac. A number of longitudinal muscles on
each side of the thorax, the exact number could not be counted clearly.

206-191—G7. 0
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Stigmatal rows 17, and about 15 (1) stigmata in each row. No
papillae along fransverse vessels, About a dozen tentacles, hesides
some smaller ones (7). Ciliated groove a longitudinal glit. Dorsal
languets finger-shaped and arranged along the dorsomedian line.
Anus opens at the dorsoposterior corner of brachial sac. Stomach
elongated and situated near the posterior end of the intestinal loop
approximately at middle of region containing both abdomen and post-
abdomen, separated from rear end of loop by distance ol stomach
length; surface marked with 8 longitudinal plications, also 2 typh-
losolis. Hind stomach defined distinetly, but region of middle intes-
tine quite obscure. Two groups of testicular follicles, each consisting
of only a few follicles, found posterior to intestinal loop. Heart sit-
uated at level of posterior one-third of postabdomen. Distal end of
postabdomen somewhat swollen where it contains corpuscles densely ;
nine small knobs found around base of swollen portion.

Rearanis—Euherdmania elaviformis (Ritter) from the California
coast has about 12 stigmatal rows and up to 40 stigmata in each row,
therefore fewer rows and many more stigmata in each row than in this
species. These differences are considered, at present, to be too remark-
able to be regarded as intraspecific variations,

18. Polyelinid in strobilization (?)
Froure 19

MATERIAL EXAMINED
Korea STRATTS : Albafross sta. 4876. One specimen (USNM 11813).

Descrirriox.—The single colony is roughly ovoid in shape, about 10
mm. in height and attached to the substratum by a slightly narrowed
basal end.

Test very soft, gelatinous, and pale yellowish brown; encrusted
with sand grains on the surface, but not impregnated. No
system found in arrangement of zooids. Zooids less than 5.2 mm. in
length and all in a degenerated state, respective parts of zooids dif-
ficult to discern properly. Probably anteriormost elongated and
tapering part, about 1.2 mm. in length, is atrial languet, and following
thickest portion, about 3 mm. in length, may represent thorax proper,
on which about 20 rows of rudimentary or vestigial stigmata are seen
faintly. Both branchial and atrial apertures obscure, although
branchial aperture may be situated just anterior to stigmatal rows.
Next segment approximately 1 mm. in length, striated faintly with a
few longitudinal muscles (?) and followed by a short sausage-like
part. The former may represent the abdomen and the latter a part of
the postabdomen. A small prominence found at the juncture of
thorax and abdomen on the dorsal (?) side is considered to represent
either the anus or a vestige of the retractile muscle of the thorax.
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Froure 19.—Polyclinid in strobilization (£): a, entire specimen; b, left (7) side of a degenerat-
ing zooid (m = branchial aperture (2)); ¢, dorsal (2) side of 3 mm. thorax; d, piece of
postabdomen in strobilization; ¢, schema showing possible connection between degenerat-
ing zooid and pieces of postabdomen in strobilization.



62 UNITED STATES NATIONAL MUSEUM BULLETIN 251

In addition to the above-mentioned zooids, many small pieces less
than 1.5 mm. in length and orange red (fig. 194) are found abundantly
embedded in the basal part of the colony; probably these are pieces of
postabdomen in strobilization,

Rearanks.—The existence of many stigmatal rows, large atrial lan-
guet, and probably of long postabdomen shows that the present speci-
men belongs to a form of the family Polyelinidae, although further
generie or specific identification is quite impossible.

Family Didemnidae
19. Didemnum {Didemnum) condidum Savigny
Frovnes 20a—¢
Didemnum candidwm Savigny, 1816, pp. 14, 1, pl. 4, Oz 3; pl. 20 fig. 1.—
Michaclsen, 1919, p. 18—Van Name, 1921, p. 323, fige. 16-25.—Van Name,
1030, p. 435, figs. 18-14 —Hastings, 1931, p. W, fig. 18; pl. 2, fig. A—Van
Naome, 1945, p. 83, fig. 35: pl 18, fig. 4.—Tokioka, 1954a, p. 246, pl. 22, figs. 4-0;
pl. 23, figs. 1-T.—Tokioka 1955, p. 45, fig. 1; pl. 2, figs. 10-17.
1Didemnum recurvatum Bluiter, 1909, p. 51, pl. 3, figs. 10-20.

MATERIAL EXAMINED

PririrPIne IsLanns: Cebu, Talisay; H. C. Kellers, Eclipse Expedition, April
17, 1029, 6 small colonies (TUENAL 11746), and 50 minute specimens atiached to
carapace and logs of decorator crab (TUSNAL 11745) . —Basilan Island, Tundun
Pasil, mear lighthonse at Isnbela Channel; W. R. Taylor, January 1941, one
colony (USNAM 116582) —Manienan, & fathoms; W. BR. Taylor, January 1941, one
colony (USNM 11644) —Baliwasan: W. RE. Taylor, sta. 10, several colonies
(USNM 11652) —Cabaluay, near mouth of Cabaluay River; W, R. Taylor, sta. 14,
three colonies (TSNM 11670).—Punta Natangol, Bagilan Island; W, R. Taylor,
sta, 81, four colonies (USNAL 11665) —Kilay Island, near Langos Island; W, R.
Tavlor, sta. 38, three colonies (USKM 11679) —Balukbuluk Izland ; W. R. Taylor,
sta, 40, three colonies (USNM 11635).—DBoboh, near Matanal Point ; W. R. Taylor,
gta. 41, one colony (USNM 11675).

Paraw Istaxps: Barrier reef 8 mi. NW, of Koror Island; GVF sta, 25, six
eolonies (TUSNM 11383) —Iwnyama Bay, south end of Island XX ; GV sta. 134,
10 ecolonies (USNM 11460) . —Iwayamna Bay, east side of Oyster Pass; GVEP sta.
2204, two colonies (USNM 11453) —Fringing reef of small island in Eil Malk
Lagoon; GVF sta. 2562, one large colony encrusting Polycarpa cryptocarpo
(Blulter) (TUSNM 11433) and one other colony (USNM 11432).

Gouerr Israxps: Onoton Atoll; A. H. Banner, sta, B4, 4 colonica (USNM
11515) ; I*, B. Clond, sta. GOC-55, 22 colonies (TTENM 11498) and 1 colony (TENM
11520) ; B, E. Cloud, sta. GOC-39, many colonies encrusting reef corals (USNM
11514).

Hawariaw Iscaxnps: Pearl and Hermes Reel; P. 8. Galtsolf, sta, T. H. 60,
August 8, 1930, many colonies (USNM 11765).

Gararacos Isnawps: Albemarle Island, Cartage Day; Hancock Galapagos
Exped. sta. 180, collectors Bob Irwin and H. W. Manter, January 22, 1934, one
colony from earapace of Dromidie Torcabyrel Rathbun with carapace length
16 mm. {Crust, enf. no, GO241) (USNM 11782).

Descrrerron.—Many large and small colonies from the Philippine,
Gilbert, Palau, and Hawaiian Islands, and a single colony from the
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Ficure 20.—a-¢, Didemnum (Didemnun) candidum (Savigny): a, common cloacal aperture
fringed with lobules, Hawaiian colony; &, patterns made by pigmentless areas arcund
branchial apertures, Palau specimen; ¢, spicule from colony from the Palau Islands,
#1800, d, Didemnum (Didemnum) moseleyi (Herdman): colony heavily pigmented
dark brown, common cloacal apertures well defined on white hypoabdominal layer,
Palau Islands, sta. 134, o, f, Didemnnm (Didemnum) moseleyi £ granuwlarum Tokioka;
¢, cloacal aperture supported by riblike structures made of spicules; f, spicule from colony
from sta. 220, % 1800,

Galapagos Islands were examined. The largest specimen in the collec-
tion is 40 mm. X 70 mm. in extent; thickness usually 1 mm., but some-
times up to 2 mm. around the periphery or in some parts of the
colonies. The animal encrusts reef corals, brown algae, the carapaces
of crabs, or the surface of solitary ascidians (e.g., Polycarpa crypto-
carpa, as in the present material). They are usually irregularly lobed
and, as a whole, the surface is smooth, though it may be depressed
slightly at the branchial aperture of each zooid or, contrastingly,
slightly elevated above strongly contracted zooids so that it assumes a
rough appearance as seen in one of the specimens from Palau. Gen-
erally, the superficial spicule-free layer is extremely thin or practically
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indiscernible; only in the specimen from the Galapagos Islands is it
somewhat prominent. The common cloacal aperlures are about 2 mm.
in diameter in larger examples and may be fringed with several lobules
as shown in a Hawaiian specimen (fig. 20a). Usually, the spicules are
distributed densely and evenly throughout the colony from the bottom
to the surface, although they are rather sparse in the colony from the
Galapagos and in some from the Palau Islands—especially so above
the zooids in the latter. The spicules may reach 3548 in diameter as
in the Hawaiian and some Palauan specimens, although they are usu-
ally much smaller, for instance, 16-1Tp to 22-24u in diameter in many
specimens from the Palau Islands. Their rays are short, delicate, and
very numerous, usually more than 20 on the equatorial plane; rarvely a
few spicules are found with somewhat fewer rays, 12-15 on the equa-
torial plane, in some colonies from the Hawaiian and Palan Islands.
Some colonies contain worn spicules quite spherical in shape and with
a fine areolate appearance on the surface, The color of the colonies
varies from pure white to bright carmine red or sometimes tinted
purplish; this coloration fades very quickly in preservation. Pre-
served colonies are snowy white, grayish white, pale yellowish brown,
faintly yellowish gray, pale greenish gray, pale orange, or even dark
purplish brown in color. Pigment cells are deposited most densely
in the surface layer of the zooidal stratum, corresponding to the tho-
racic layer, but generally are missing in the abdominal layer and along
the periphery of the colony, On the purplish-brown colony from the
Palau Islands, encrusting Polycarpa eryptocarpa (Shiiter), pigment
cells are missing in small oval or elongated areas surrounding the
branchial apertures in some parts of the colony and consequently the
surface of the test shows a kind of spotted appearance (fig. 200).
Hypoabdominal lacunae absent.

Zooids rather small and sometimes stained dark grayish or brown-
ish. Larger abdomens may reach 600g in length. Branchial
aperture 6-lobed, atrial aperture very wide and without any languet;
retractile musele usually short, but may be as long as contracted throax
in some zooids. About 7 stigmata in each of 4 stigmatal rows. Usually
a single testicular follicle in zooids from the colonies from the Philip-
pine, Galapagos, Hawaiian, and Palau Islands, while 2 or 3 follicles
were found in the specimens from the Gilbert Islands; in the latter
one of the 11 zooids examined had a single follicle, nine had 2 follicles
and the rest 3 follicles. The proximal part of vas deferens coils 4-5
to 89 times. The general structure of the zooids conforms well
in detail with that of common didemnids.

Four pairs of ampullae present in larvae.
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20, Didemnum {Didemnum) moseleyi (Herdman)
Frovne 204

Leptoctinum mozelopi Herdman, 1856, p. 272, pl. 87, figs, 0-14,

Didemnum mogcleyi Sluiter, 1909, p. 46-Van Name, 1918, p, 161, figs, 102-108.—
Tokioka, 19:485b, p. 43, fg. 3. —Tokiokn, 18530, p. 1535, pl, 15, Ogs. 1-8; pl. 16,
figs, 1-11; ph. 17, Ags, 1-G—Tokloka, 1856, po 243, pl, 20, figs, 2-7.—Tokioka,
1954b, p. 77, fig. 1.—Tokloka, 105G, p. 212, pl. 14, fge. R-83.—Tokioka, 10550,
I 44, pl, 1, figs, G-9.—Tokiokn, 10504, p. 30,

Didemnum ( Leptoclingm ) moseleyi Bluiter, 1914, p. 74,

PLeptoctinum albidum var, grande Herdman, 1886, po 201, pl. 35, figs, 11-14,

fDidemnum grande Van Name, 1018, p. 148, lgs 081013 pl. 30, fizs. 20-23,

MATERIAL EXAMINED

Jaraw: Tsugarn Btrait, off Cape Teiuka: Albafross sta. 4808, Six colonies
attached to seaweeds and bryozoan {USNM 11633 ) —Hokkaido, off Kamaoi Misaki
Light; Alhatross stn, 4087. One colony (USNM 11743).

FPomirrixe Israxps: Baliwaszan; W. K. Taylor, sta, 10. Several colonies
(USNM 11651 ) —Pafigapuyan Island, Bavara at the other side of Sitio, 1 fathom
sandy, muddy and stony, with eclgrosses; W. R, Taylor, January 19041, A few
fragments from the surfaee of Valonio (USNM 11676),

AvsTRALIA : Port Jack=on; North Pacifie-Exploring Expedition, sta. S.H. 142,
collector Willinm Stimpson 1853-56. Several colonies (USNM 11766) growing
on Herdmania momus var. grandiz { Heller) { TENM 11767).

Parav Istaxps ; Barrier reef NW. of Koror Island ; GVEF sta. 25. Nine colonies
(USNM 11370) —Iwayama Bay, between Kaibakku Island (XXIX) and Anlup-
tagel Island ; GVI sta. 30. A small mass nttached to seaweed (USNAM 11458) . —
Ngemelis Island, seaward reef flat; GVEF gta. 61, Two colonies, with gorgonians
(USNM 11392).—Iwayama Bay, south end of Island XX ;: GVF sta. 184 One
colony, attached to Turbinarig (coral) (TUSNM 11899).—Iwayama Bay, east side
of Oyster Pass; GVF sta. 220, Three small, zooidless colonies (USNM 11443)
from surface of Polycarpe iweyanae Toklokn (USNM 11412) . —Ngerkuid, west of
Eil Malk; GVF sta. 201, Six colonies attached to Halimeda (alga) (USNM
11397}, together with Didemnum ternatonum (Gottschaldt) (USNM 11398).

Greert IsLawps: Onotoa Atoll; . B. Cloud, sta. GOC-35. One colony with
sexually immatare zooids (USNM 114858) attached to Polycarpe fwoyamae
Tokioka (USNM 11404,

Descrrrion.—The specimen from the Gilbert Islands is small, 4
mm. ¥ 3 mm. in extent and 1 mm. in thickness; those from Port Jack-
son, Australia, are less than 10 mm. X 7 mm. in extent and only
0.5 mm. in thickness; a thin colony from Japanese waters is 3 mm. in
diameter and 15 mm. in length, encrusting a small piece of reef coral;
from Philippine waters a considerable number of small colonies less
than 25 mm. % 13 mm. in extent ; about 20 colonies from the Palaus, the
largest 35 mm. X 23 mm. in extent, and varies in thickness from 1 to 2
mm., exceptionally up to 5 mm. along the periphery and in some parts
of larger colonies. The eolonies are encrusted, irregular in shape, and
usually white, but may be faintly grayish, yellowish or purplish either
all over or in parts of some of the colonies. The colony from GVF sta.
134 in the Palau Islands (USNM 11399) is rather heavily pigmented:;
dark brownish pigment is deposited in the surface layer of the zooidal
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stratum, especially densely around the commeon cloaeal aperture (fig.
20d). In the colonies from GV sta. 25, also Palau Islands (USNM
11379), the purplish pigment is concentrated between the zooids and
eive the colonies a rather finely areolated appearance.

Spicules are usually distributed densely and evenly from the bottom
to the surface of the colony, but they may be rather sparse as a whole or
above the individual zooids in some colonies; in the latter cases the sur-
face of the colony appears spotted with many small, slightly darker
ovals. In some colonies from the Philippine Tslands, the test is
slightly swollen above the zooids and some minute prominences formed
by agerezated spicules are seattered between these swellings; this evi-
dently shows an intermediate state between the typical and next gran-
ulated forms. The superficial spiculeless layer is practically indis-
cernible on some colonies, but rather conspicuous in others. The
colonies densely impregnated with spicules but without the distinet
superficial spiculeless layer are somewhat rigid in consistency and
rather rough to the touch, while those with the thick superficial spicule-
less layer generally show a very smooth appearance on the surface.
The size of spicules varies considerably, from 17 to 55u in diameter
in the colonies examined. They are 20-24p in Australian specimens,
28-33p in a Japanese colony, 17-28g, 83-30u, 41-55u, and exceptionally
up to G4u, in specimens examined from the Palau Islands. In some
colonies spicules are slightly larger along the periphery than in the cen-
tral part of the colony, and in the colonies densely packed with spicules
they are slightly smaller than in the colonies with sparcely distributed
spicules. Rays of spicules are short and blunt or truncate at the tip
in the typieal form, although they may be rather slender and with the
tip acute or truncate in some colonies; the number of rays on the equa-
torial plane varies from 6-9 to 11-15. Thoracic lacunae distinet and
spacious; hypoabdominal lacuna absent. FEwven in thicker colonies
zooids are situated in the surface layer of less than 1.5 mm. in thickness,
while the lower part is a compact mass of spicules and contains fertil-
ized eggs or embryos. The common cloacal apertures are elliptical
or roundish in ontline, and larger ones may be 3 mm. in long diameter.
Usually zooids are missing in the considerably wide area surrounding
the cloacal aperture.

There are four small, whitish compact masses of spicules in the
material from the Palau Islands from GVF stas. 30 and 220. They
are roundish or oval in outline, less than 5 mm. in length and up to
2 mm. in thickness. They contain no zooids within the test. Spicules
ara distributed evenly from the bottom to the surface, but slightly
denser in the lowest part; they are of the typical smoseleyi-form and
with 6-10, most frequently 7-8, rays on the equatorial plane. For
this reason, these masses are identified provisionally as Didemnum
maoseleyi.
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Thorax 430 to 560 long in specimens examined. Retractile musele
of moderate length, or attaining 114 times the length of contracted
thorax. Usually a fan-shaped thoracic organ is found near postero-
ventral corner of the wide atrial aperture on each side, Branchial
aperture G-lobed, artinl languet absent. Stigmatal vows 4; about 6
stigmata in each row. One testicular follicle, proximal part of vas
deferens coiling 47 times. Intestine not curved strongly in zooids
with immature gonads.

Trunk 550g long in a larval specimen examined. Three attachment
processes arranged lineally, four pairs of ampullae present.

200, Didemnum (Didemnum) moscleyi lorma granulatum Tolioka
FYioures 20,1
Didemnum (Didemnum) smoseleyi £. granulatum Tokioka, 1934a, p. 0, pl. 21,
figs. 1-4.
ALATERIAL EXAMINED

Paray Istaxps: Barrler reef 8 mi. NW, of Koror Island ; GVF sta, 25, Many
colonies (UBNM 11330).—Iwayama Bay, east side of Oyster Pass; GVF sta.
220, Several colonies (USNM 11412),

Descrrerion.—Many small colonies attached to a solitary ascidian
(Polycarpa iwayamae Tokioka), and to colonies of an aleyonarian
coral. The largerspecimens examined are 19 mm. X 7 mm. or 12 mm. X
10 mm. in extent and 0.5 mm.—1 mm, in thickness; they are whitish in
color,

Spicules of moderate size, 22-28, in diameter in colonies from GVF
sta. 220 and 2731y in those from sta. 25, and distributed densely and
evenly throughout test from bottom to surface; rays are rather slender,
7 to 9 on the equatorial plane, Superficial spiculeless layer indiscern-
ible; small granular prominences formed by aggregated spicules on
entire surface of colony, especially densely around branchial aper-
tures and above lacunar systems. Common cloacal apertures some-
times supported by about 20 riblike structures made of spicules, as
seen in specimens from GVF sta. 220 of the Palau Islands (fig. 20¢).
Thoracic lacunae distinet and spacious. Zooids rather small; atrial
apertures wide; 6 stigmata in each of 4 rows. One testicular follicle,
proximal part of vas deferens coiling 5-7 times.

Larvae small, with 4 pairs of ampullae, two pigment flecks of sen-
sory organ arranged anteroposteriorly.

21. Didemnum (Didemnum) nekosita, new species
Fioune 21
Hovroryre.—USNM 11381; Palau Islands: barrier reef 8 mi. NW.
of Koror Island 7°24’30" N., 134°21°20” E. (HO chart 6102, 1st
ed.) ; 3-T feet, sand, coral heads and dead coral ; GVF sta. 25, J u]}r 19,
1955.
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Ficure 21.—Didemnum (Didemnum) nekozita, now species: a, 4 mm., colony from the Palau
Islands, sta. 25; B—f, variously shaped prominences om surface of colonies from same
locality; g, spicules from colonies from same locality; &, right side of thorax from colony
from Palau Islands, sta. 35; 1, right side of abdomen from colony from Palau Islands,
sta. 25; §, right side of abdomen from colony from Palau Islands, sta. 35.

Paratyres—USNM 11801, same data as holotype, 34+ speci-
mens—USNM 11418, Palau Islands: Peleliu boat channel between
Ngargersal and Kongauru Islands, approximately 1 mi, E. of north
tip of Peleliu; 7°02°51"° N., 134°17°42"" E. (IIO chart 4007) ; 1-10 feet,
sand, silt, and occasional coral, with Enhalus acoroides and 2 other
ssp. of eelgrasses, and many algae including Cawlerpa; GVF sta. 35,
July 24, 1955, many specimens (USNM 11418).

Avpprriowan Seecrmexs.—Parav Iscawps: Iwayama Bay, mouth
of Oyster Pass, between Island XXIX and east end of Koror; GVF
sta. 236 A, four specimens (USNM 11423).
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Priurerine Isnawns: Baliwasan; W. R. Taylor, sta. 10, eight small
colonies (USNM 11798).

Descrierion—Many small colonies from the Palau Islands and
several small ones from the I'hilippines. Larger colonies are 8§ mm.
X7 mm,, 10 mm. X5 min., and 1E mm. X4 mm, in extent and 1 mm. in
thickness. They are attached to the surface of alcyonarian colonies,
the basal portion of colonies of a compound ascidian Syneclavella
8p., the leaves of Enhalus acoroides (L.f) Steud, and other plants.

Color, usually whitish, though slightly grayish or yellowish in
gsome colonies, due to existence of many calcareous spicules in test.
Generally a single common cloacal aperture opens near center of
colony. Test slightly swollen above individual zooids, many small
prominences of various shapes (fig. 215-f) scattered on surface;
one is situated at ventral side of branchial aperture of each zooid,
i.e., the side facing periphery of colony (fiz 21a). Some fecal pellets
found embedded under thin superficial spiculeless layer between
zooids. Nosystem found in arrangement of zooids. Thoracie lacunae
well developed, hypoabdominal lacunae absent.

Spicules rather small, 22-27x in diameter in measured examples,
about 24. on the average. In most colonies spicules distributed rather
densely and evenly throughout test from bottom to surface. Spicules
somewhat sparse in the four colonies found attached to the colony
of Synelavella collected on the Palau Islands; in such colonies con-
sistency of test is rather soft as compared with those densely packed
with spicules. Spicules may be nearly of the typical meoseleyi-form in
some colonies, with rays blunt at the tip and 5 to 8 in number on the
equatorial plane; in addition, a small number of spicules consisting
of very short and bluntly tipped rays. In many other colonies, how-
ever, spicules consist of considerably fewer (8 to 10) and more slender
rays, each ending in a blunt tip; thus there are only 4 to 8, most fre-
quently 5 to 6, rays on the equatorial plane; also a few giant spicules
consisting of about 5 rays.

Zooids mostly sexually immature. DBranchial aperture 6-lobed,
atrial languet absent. Retractile muscle of moderate length, often
reaching 114 times the length of contracted thorax. Four stigmatal
rows and six to seven stigmata in each row; dorsal languets distinct.
Tentacles about 12, of which the dorsal is longest. Other structures
of thorax and abdomen quite the same as those of Didemnum
(Didemnum) moseleyi (Herdman). In some zooids there are a couple
of remarkable club-shaped circumintestinal glands on right side of
intestinal loop at level of stomach (fig. 21¢) ; in some others a certain
reddish brown glandular tissue is found also on right side of in-
testinal loop (fig. 21j). One testicular follicle, rarely two; proximal
portion of vas deferens coiling about five times.
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Larva very large, about 700g in length. Pigment flecks of sensory
orzan arranged anteroposteriorly. Its structure resembles that of
Didemnum (Didemnum) moseleyi (Herdman).

Reatarks—The appearance of the colony surface is unique. Di-
demnum (Didemmum) apersum Tokioka, 1953, also has many finger-
shaped protuberances on the test surface, but the shape and the dis-
position of these prominences difler distinctly; moreover the shape
of the predominant spicules does not conform with those of the present
new species. The spicules of Leptoclinum tonga Herdman, 1886, L)i-
demnum (Leptoclinum) fusewm Shuiter, 1909, and Didemnum. (Lepto-
elinum) spongioides Sluiter, 1909, closely resemble those of the present
species, but none of the characteristic prominences are found on the
colony surface in the older species. As colonies showing quite the
same appearance were found rather abundantly at different stations
in the Palau Islands and even in Philippine waters fairly distant from
the Caroline Islands, it seems more reasonable to treat the present
specimens as belonging to a distinet new species rather than to include
them in any previously known species.

The specific name nekozita is derived from the Japanese neko=cat
and gite (zita in combination) =tongue, in allusion to the prominences
on the surface of the test, which resemble a cat’s tongue,

22, Didemnum (Didemnum) sphaericum, new species
Froures 22a,b

Hovoryee.—USNM 11431; Palau Islands: fringing reef of small
island in western part of Eil Malk lagoon of (Meharehar) ; 7°10°01""
N., 134°21'50”" E. (HO chart 6078, 1st ed.), 0-10 feet on limestone
shelf, with coral and sand, GVF sta. 252, October 27, 1955.

Pararyees—USNM 11809, same data, many specimens.

Descrrerion.—Many small, roughly spherical colonies crowded on
the branches of an alga of Corallinaceae collected on the Palau Is-
lands. The largest one measured 6 mm. in long diameter; but the
thickness is very difficult to measure accurately because the colonies
are attached to the thin branches of the alga in a spherical form.
Very probably they are less than 1 mm,. in thickness.

Test soft and whitish as a whole, rather sparsely impregnated with
caleareous spicules so that pale reddish-brown zooids are seen through
test. Zooids distributed nearly evenly throughout test. Spicules
small, 15-30x in diameter in those measured, 21 on an average; rays
of moderate length, ending bluntly at the tip; 6 to 8 rays on the equa-
torial plane. Superficial spiculeless layer thin, containing some faded
pigment cells. Probably the living animal was colored pinkish.
Thoracic lacunae well developed. Branchial aperture 6-lobed, retrac-
tile muscle of moderate length, 4 stigmatal rows present. Abdomen
very small, 300-380u in length, and less than 560x even when meas-
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Figure 22.—a, b, Didemnum (Didemnum) sphaericum, new species: a, spicules, 3 940:
b, testicular follicle. ¢, d, Didemnum (PDidemnum) macrospiculatum, new species:
¢, spicule, X 425; d, strongly contracted thorax, posterior side.

ured together with mature testis; one testicular follicle, the distal
portion of which is remarkably narrowed to give the organ a bulblike
shape; proximal portion of vas deferens coils about six times.

Rexargs.—The soft consistency of the test and the bulb-shaped
testicular follicle are the best characteristics of the present form, dif-
ferentiating it from any known species. In Didemnum (Didemnum)
dorotubu the testicular follicles are also sometimes bulb-shaped, but
the appearance of the test differs considerably from that of the present
new species.

23. Didemnum (?Didemnum) macrospiculatum, new specics
Frounes 22e.d
Hovoryre—USNM 11489; Gilbert Islands: Onotoa Atoll, about
13,400 feet S. 75° W. from Aiaka Maneaba, in the deep central part of
the lagoon; living and dead coral patches on limesand and limemud
bottom. Preston E. Cloud, sta. GOC-55, August 25, 1951.
Pararyre.—~USNM 11808: same data.
Descrurrion.—Two colonies are in the material, respectively, 30 mm.
* 10 mm. and 12 mm. X 7 mm. in extent and about 1 mm. in thickness.
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Colonies pale grayish brown, although many caleareous gpicules pres-
ent in test. Spicules very large, 7T7-110x in diameter, 874 on an aver-
age, somewhat transparent, confined to only the surface and bottom
layers, leaving the layer containing zooids quite free from spicules.
Rays of spicules short, acutely pointed at tip, rather numerouns, from
13 to 19 on the equatorial plane. Zooidal layer reddish brown, possibly
stained by dark pigments of Polycarpa eryptocarpa (Sluiter) which
was preserved in the same bottle with the present specimens ; somewhat
fibrous in consistency and very tough. All thoraces so strongly con-
tracted that it is quite impossible to measure the length aceurately.
Atrial aperture a wide opening; 4 rows of stigmata present, about 6
stigmata in each row. Abdomens very small (200g in an examined
specimen) and embedded in the spiculeless zooidal layer. No gonads
found in any zooids examined.

Remarks—The extraordinary size of spicules is characteristic of the
present new species. As the thoraces are strongly contracted and the
abdomens are devoid of any well-defined gonad, it is impossible to
clarify the subgeneric situation of this new species, although it prob-
ably belongs to the subgenus Didemnum as is seen in figure 224.

24. Didemnum {Didemnum) siphonale, new specics

F1euRe 23

Hovoryre—USNM 11804; Japan: Honshu Island, off Manazuru
Zaki N.8°W., 4.5 miles, 153 fathoms, green mud, voleanic ash and
sand ; Albatross sta. 3698, May 5, 1900.

Pararyees.—USNM 11805: same data, 7 specimens.

Descrrerion.—Eight colonies are in the material; the largest (holo-
type) is 15 mm. X 10 mm, in extent and 1.5-2 mm, in thickness. They
are all whitish in color and encrusting the surface of a specimen of
Herdmania momus (Savigny). Usnally a single large and oval com-
mon cloacal aperture, up to 1 mm. in long diameter, is found near the
center of respective colonies; it is always opened at the tip of a short
siphon, the inner surface of which is folded as shown in figure 23a.
The whole colony surface shows a kind of cerebral appearance, for
it is divided into a number of low elevations each covering one to
three zooids. In the grooves between these elevations are found
sparsely scattered minute prominences formed by the aggregation of
caleareous spicules; they may grow up to small finger-shaped pro-
tuberances in some colonies (fiz. 23b) or may be quite absent in some
others. Spicules small, distributed densely and evenly throughout
test from bottom to surface; superficial spiculeless layer extremely
thin. Spicules are only 12-18 in diameter, 14x on an average; rays
short, bluntly tipped and 7-9 on the equatorial plane. Lacunae sys-
tem very spacious, extending not only in thoracic layer but also to
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Froure 23.—Didemnum (Didemnum) siphonale, new species: a, central part of colony
showing common cloacal aperture; &, finger-shaped prominences on surface of some
colanies; ¢, spicules, % 1300; d, schema showing the section of colony; ¢, right side of a
zooid, 3 100.

abdominal layer; thus abdomens of one to a few zooids are almost
entirely surrounded by lacunae, as in species of the genus Leptoclinum
(fig. 23d).

Zooids large; thorax about 450x in a strongly contracted state,
abdomen about T00x in length. Retractile musele of moderate length.
A small roundish thoracic organ is found near posteroventral corner
of the widely opened atrial aperture on each side. About 10 (1)
longitudinal muscles on each side of thorax. Branchial aperture
6-lobed, stigmatal rows 4, about 8 stigmata in each row, Two testicu-
lar follicles, proximal portion of vas deferens coils 6-T times.

Resmargs—The existence of finger-shaped prominences on the sur-
face of some colonies, small spicules and large zooids reminds us of
Didemnum (Didemnum) apersum Tokicka, 1953, from Sagami Bay.
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The spicules of 22, (12.) apersum are, however, a little larger (16-25u)
than those of the present new species, although the shape of these two
species is quite similar. Moreover, the existence of the short common
cloacal siphon and the lacunae system extraordinarily developed in
the present new species is quite unique; and the species is named for
the first of these characteristics,

25. Didemnum (Didemnum) derotubi, new nome
FProuRe 24

Hypurgon fuscwm Oka, 1031e, p. 257, fig. 1.
Didemmnum  (Didenesn)  fuscuwm Tokiolka, 1953a, p. 192, pl. 12, figs. 1-10.
Kon Didemnum fuscwm Sloiter, 1000, p. 62

MATERTAL EXAMINED

Cnixa : Probably vicinity of Amoy, T. Y. Chen, Univ. of Amoy, sta. 2, no other
data available: repeived October 12, 1932, One frogment (USNM 11534}, from
surface of solitary ascidian Microcosmus exasperatis (Heller) (USNAM 11528).

PHILIPPINE I6LawDs: Small Sibagoe Island; W. It Taylor, stn. 7. One colony
encrusting an aleyonarian coral (USNM 11667).—Baliwasan ; W. R. Taylor, sta.
10, Eight colonies encrusting an aleyonarian coral (USNM 11657) ; many colonies
{(UENM 11656).

Descrierion —Examined were a single encrusted colony, 15 mm, X
15 mm. in extent and 1.5 mm. in thickness, from Amoy, China, and
many colonies encrusting the aleyonarian colonies or leaves of Hal-
imeda from the Philippine waters, the largest one of the latter is 24
mm. X 17 mm. in extent and 1-2 mm. in thickness.

Test translucent, devoid of spicules (Chinese specimen) or contain-
ing spicules somewhat densely around the branchial apertures but ex-
tremely sparsely in other parts of the colony (Philippine specimens).
Test packed very densely with fecal pellets, except the area around
the branchial aperture above respective zooids, thus the whole colony
is colored with a mudlike yellowish-brown tint. Spicules small, 20—
25 in diameter, of the candidum-type, and with very many fine rays.
Some of spicules found in a dissolving state. Atrial aperture of zooids
wide, four stigmatal rows, one testicular follicle, proximal part of vas
deferens coils more than five times.

Structure of larva resembles closely that of Didemnum ( Didemnum)
moseleyi (Herdman). Trunk is 380—400u in length, with four pairs
of ampullae; two pigment flecks of sensory organ arranged antero-
posteriorly.

Resarks—The specific name fuscum in the genus Didemnum is
preaccupied by Sluiter for Didemnum fuscum, new species (1909,
Siboga-Exped., Monogr. i6b, p. 52). As there is no reference to the
existence of the atrial languet in Sluiter’s deseriptions, his species
seems to belong to the subgenus Didemnum. Consequently the specific
name of Hypurgon fuscum cannot be retained when this species is
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cleared to belong to Didemnum (Didemnum), thus, it is replaced by
dorotubu, new name (dero=muddy and fubu=rpellet in Japanese).
It 1s very possible that the present species is identieal with Hypurgon
sheati Sollas from the Malay Peninsula, but at present 1 have not yet
studied enough specimens from vavious localities to ascertain this
identity.
26. Didemnum (Didemnum) misakicnse (Oka & Willey)
Fraores 24b-¢
Sarcodidemnoides misakicnse Oka & Willey, 1802, p. 313, pls. 17-18,
Didemnum (Didemnum) misakicnse Tokiokn, 1055e, p. 28
MATERIAL EXAMINED

Jaran: O Omni Zaki Light, Honshu; Albaiross stn., 3727. One colony
(USNM 11777).

Pamirrise Istaxvos: OF Jolo Light; Albetross sta. G174 One colony
(TSNM 11740}, attached to gorgonian cornl of the genus Echinogorgic (USNA
o2052).

Descrreriox.—Two colonies are in the material. The colony from
the Philippine Islands is attached to the middle of a large Eechinogorgia
(cat. no. 52052), 3.5 mm. in diameter and 250 mm. in length, and it
consists of about a dozen mammillary prominences, 70 mm. X 65 mm.
X 80 mm. in extent and pale grayish yellow in color; the largest mam-
millary process is 23 mm. X 5 mm. in extent and 31 mm. in thickness.
The colony from Japan is 35 mm. X 25 mm. in extent, pale yellowish
brown and consists of only three irregularly shaped mammillary
processes.

Axial core of test is soft, gelatinous, translucent, somewhat paler
in color and much less densely impregnated with spicules than the
surface Inyer. Zooids arranged in a single layer, forming the thin
zooidal stratum enclosing the axial core. Spicules and also pigment
cells found most densely in onter layer of this zooidal stratum.  Super-
fieial spiculeless layer extremely thin, consequently some parts of
colonies are rather rongh to the touch. Well-defined hypozooidal
lacunae developed between zooidal stratum and axial core. Spicules
very small in Japanese specimen and of the moseleyi-type, but only
13-18p in diameter and with 8-9 rays on the equatorial plane. Spic-
ules somewhat larger in Philippines specimen, 24334 in diameter and
with 9-13 (about 12 on an average) rays on the equatorial plane.
Usually a single roundish common cloacal aperturs situated near
summit of each mammillary process, although one or two more com-
mon cloacal apertures may be seen on some large mammillary proe-
esses.  Atrial aperture very wide, with a kind of very short and bifid
atrial languet () (figs. 24d,e) in the Philippine specimen. Stigmatal
rows four, one testicular follicle, proximal part of vas deferens coils
six fto eight times.

206-101—67——6
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Froure M.—a, Didemnum (Didemnum) dorofubu, new name: right side of larva from
a Philippine colony. b-e, Didemnum (Didemnum) mirakiense (Oka & Willey): &, eolony
from Philippine Islands, 3 1.5; ¢, schema showing longitudinal seetion of mammillary
process of same; d, ¢, very short and bifid atrial languet (1) of zooids of same colony,
posterior side (d.g.=dorsal ganglion). f, Didemnum (Didemnum) ternatanum (Gott-
schaldt): the 41 mm. wide colony from Palau Islands, sta. 67.
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27. Didemnum (Didemnum) ternotonum {Goltschald)
Fune 24f
Didemneides fernataennm Goltschaldl, 1808, p. 48, pl. 35, fig 1.
Didemnum ternatannm Van Name, 1918, p. 152, fgs, 104100,
Didemnum (Didemnum) termafanim Tokioka, 19550, p. 47, pl. 3, figs, 18-20,
MATERIAL EXAMINED

Pamarriss Isnanps : Basilan Island ; Tundun Pasil, near lighthouse at Isabela
channel, 1 fathom; W. R. Taylor, coll,, January 1041, One specimen 3.4 X 2.5
mm. in extent and 2 mm. thick, with 52 braschial apertures on the surfuace
(USNM 11650).—Basilan Island; Punta Natangoel, W. R. Taylor, sta. 31. one
gmull, elongated colony 2 X § mm. in extent (USNM 11660).

Parau lstaxps: West end of Korer Island, GV sta. 12; 4 colonies (USNM
11400) —West end of Koror Island, GV sta. 106; 13 colonies (USNM 11404 ).—
Southern end of Urnkthapel Island, GVE sta. G7; 1 colony (USNM 11420).—
Iwayama Bay, mouth of Oyster Pass, GVEF sta, 230A; many colonies (USNM
11427) —Ngerkuid, west of Bil Malk, GV sta. 261; 12 colonies (USNM 11395).

Descrierion.—Many colonies from the Palau Islands and three
small pieces from the Philippine Islands were examined. They were
attached to fragments of reef corals, eelgrasses, Halimeda, and algae
of Corallinaceae. They arve roughly conical, hemispherical, or even
spherical in some small colonies, the largest is 41 mm. at the widest
part and 38 mm. in height (USNM 11420, the Palau Islands). Com-
mon cloacal aperture opens at apex of colony and may reach 4 mm. in
long diameter. Axial core very soft and zooids are arranged in a
thin surface layer, consequently the colony is somewhat soft in con-
sistency. Preserved specimens are whitish, light brownish, reddish
brown, dark grayish, or blackish; usually most dark pigmented in
distal part of colony surrounding common cloacal aperture, but basal
half is whitish, grayish white or rather translucent. Common cloacal
aperture and (in many cases) branchial apertures are also fringed
densely with white spicules. On some colonies, spicules rather
sparse, especially in basal portion; in such specimens, when alive,
greenish tint of zoochlorellne contained in lacunae system is seen
through the test (the preservative is usually colored green by dissolv-
ing the chlorophyll of zoochlorellae). Spicules small, of candidum-
type; usually 16-20u in diameter, may be only 10-15x in some col-
onies, but exceptionally up to 20-33u in a specimen from the Philip-
pines (USNM 11666). Rays short and very numerous. Branchial
apertures 6-lobed, stigmatal rows four. One testicular follicle, proxi-
mal part of vas deferens coils 514 to 6 times. Situation of respee-
tive parts of the alimentary canal quite the same as in common species
of the genus Didemnum.

Rearangs.—Small colonies of this species closely resemble those of
Lissoclinum pulvinum (Tokicka) which also contains zoochlorellae in
the lacuna system. However, the spicules are distinctly of the candi-
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dum-type in the present species and somewhat smaller than in Lis-
soelinum pulvinum, and the consistency of the test seems more fragile
in I, ternatanum than in L. pulvinum.

28, Didemnum (Polysyneraton)} sagamiana Tokioka
Fravnes 25a,b
Didemnum ( Polyspneraton) sugamiens Tokioka, 10533a, p. 196, pl. 21, figa. 1-3.
MATERIAL EXAMINED

Parav Istaxos : USNM Accession 200221, sta, 258065, three colonles.

Descrirrion.—Of the three colonies examined the largest is 5
mm. X 3 mm. in extent and 1 mm. in thickness. Faintly grayish white,
darker in nuance where zooids are embedded. Spicules distributed
densely and evenly throughout test, superficial spiculeless layer dis-
tinet, althongh not remarkable. Spicules rather small, 16-32x in
diameter and 22p on an average, candidwm-type; rays numerous,
very short and bluntly tipped.

Zooids rather large; abdomen about 620x in length. Branchial
aperture 6-lobed, atrial aperture wide and with bifid atrial languet;
retractile muscle distinet, Testicular follicles 5-T in zooids examined;
proximal part of vas deferens coils 114 to 214 times. Intestinal loop
not curved as sharply as in subgenus Didemnum.

Larval test frothy; two pigment flecks of sensory organ arranged
anteroposteriorly. Number of ampullae cannot be given clearly, as all
examined embryos were not fully developed.

29, Didemnum (Polysyncraton) semifuscum (Sluiter)
Fioures 25e-f
Didemnum gemifusonm Sluiter, 1909, p. G2, pl. 3, fgs. 28-30.
MATERIAL EXAMINED

Greeer Isranns: Collected August 25, 1951 ; 11 small colonies {USNM 114886,
11490).

Descrrerion.—Eleven small whitish colonies from the Gilbert
Islands were examined, the largest is 6 mm, X 4 mm. in extent and 1
mm. in thickness. A single common cloacal aperture located near the
center of respective colonies and fringed with 5 or 6 lobules, as shown
in figure 25e. Spicules 3147y in diameter, 39u on an average, candi-
dum-type (fig. 25d) consisting of many short, acutely pointed rays, or
nearly spherical in shape with a number of small conical prominences
on surface (fig. 25¢), which are 15-20 (about 18 on an average) on the
equatorial plane. Spicules distributed very densely and evenly
throughout test from surface to bottom. Zooids stained dark grayish;
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Ficure 25.—a, b, Didemnum (Polysyncraton) sagamiana Tokioka: a, spicule, 3 1800;
b, atrial languet. e~f, Didemnum (Polyryneraton) semifusrcum (Sluiter): ¢, common
cloacal aperture; d, spicule, X 9M0; ¢, part of spicule from ancther colony; f, atrial
languet, posterior side.

abdomen 420-450p in length. Atrial languet very large and bifur-
cated. Intestine notstrongly curved.

Remarus.—Zooids having a very stout atrial languet and the exist-
ence in some colonies of spherical spicules, up to about 50u in diameter,
seem to be suflicient reasons to put the present specimens under Di-
demnum (P.) semifuscum, although the common cloacal aperture is
not described on Sluiter’s specimens. It is not impossible that D, (P.)
sagamiana is included in this species, as the spicules of the former can
be regarded as being in a dissolving phase of those of the Jatter. How-
ever, the difference found in size and appearance of the spicules is
notable and the existence of the characteristic common cloacal aperture
in the present species is unique. It might be better, at present, to
retain D, (P.) sagamiana as a distinct species until some intermediate
forms connecting the two species are found.
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30, Trididemnum savignii {Herdman)
Froune 20

Didemnum savignii Herdman, 1886, p, 261, pl. 34, figs. 1-5.
?Didemnum areolafum Herdomamn, TG, . 837, pl. B, figs, 26-27.
Trididemmum savignii Hastings, 1931, p. H1.—Van Name, 1045 p 100, Og. 45;
pl. 18, fig. 4 —Tokioka, 1068a, p. 107, pl. 21, figs, 4-5.
MATERTAL EXAMINED
Jarax: Honshu, off Noma Sakl 5.86°E, 5.7 mi.; Albatross sto. 3720, Two

eolonies (USNM 11772).
Prmirrise Istaxns: OFF Jolo Light east 2.6 miles; Albatross sta. 0174, One

colony (USNM 11733) from the surface of Stolonica stycliformiz Van Name
{USNA 11634) which was attnehed to gorgonian coral, Echinogorgia sp. (USNM

L3052).

Parav IsLawns: Barrier reef 8 mi. NW. of Koror Island; GVF sta. 25, Bix
eolonies (USNAM 11888).—Fringing reef of small Island in lagoon of Eil Malk;
GVF sta. 252, About 10 small, nearly spherical colonies (USNM 11420).

AManrIANAS Istanpe: Salpan; P. B Cloud, sta. D-8. One small eolony (USNM
11468) from the basal part of Budistome angolonum (Michaelsen) (USKM

11504 ).
Hawariax Ispanps: OF Mokuheooniki Islet between Maul and Lanai; Alba-

trogs sta. 3872, Omne small, elliptical mass (USNM 11779).
Descrrerion.—One small colony each from the Philippines, the
Hawaiian Islands, and Saipan Island, as well as 2 colonies from Japan
and 16 small pieces from the Palan Islands were examined. Among
these colonies, only the Japanese specimens are large and massive,
35-45 mm. X 30 mm. in extent and 20-30 mm. in height and each con-
sists of several mammillary processes (fig. 26). A roundish common
cloacal aperture opens at the distal end of each process, the spacious
hypoabdominal lacunae are well developed at thickened portions of
the colonies and the axial portion of the colony beneath these lacunae
is occupied by well-defined core matrix. The distal parts of mam-
millary processes are red, other parts are grayish yellow brown. As
the preservative is dark yellow, the whole colonies might have been
reddish orange when alive. Other small colonies from various lo-
calities vary considerably in color, from white or faint milky white to
brown. Test soft, gelatinous, translucent, or quite transparent in the
colonies which are rather sparsely impregnated with spicules. Super-
ficial spiculeless layer distinet, not thick. Hypozooidal lacunae well
defined, but never harbor zoochlorellae within. Spicules compara-
tively large in colony from Hawaiian Islands (31-40u in diameter),
and in colony from the Philippine Islands (45-60u), but rather small
in the two Japanese colonies (23-26u in diameter). Some crystalline
needles are embedded. Colony from Saipan Tsland has spicules which
seem to be in a somewhat degenerate state, being composed of a number
of thin needlelike rays projecting from the central spherical bodies.
In a perfectly preserved state, spicules are of moseleyi-type and consist
of rays short, or of moderate length, both bluntly tipped. Number
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Fioune 26.—Trididemnum savignii (Herdman): Colony collected off Nomasaki, Japan.

of rays on equatorial plane varies from 6 to 8 in Japanese specimens
to 10-15 (about 13 on an average) in the Hawaiian specimen, although
generally fluctuating between 8 and 12. Density of spicules differs
considerably according to colonies, generally speaking they are not
particularly dense in any colonies of the present material. They are
evenly distributed throughout the test from the bottom to the surface
in most colonies, while in two Japanese specimens they are found more
densely around respective branchial apertures so that the apertures arve
seen as white spots to the naked eye.

Size of zooid differs according to colonies; zooids rather small in
some colonies, larger in others; thoraces may attain 550x in a con-
tracted state, abdomens up to T50u in length; thus distance between
zooids becomes relatively large. Zooids colorless, yellowish white or
pigmented dark greenish along the peripharyngeal band in some
colonies. Branchial aperture 6-lobed, tip of atrial siphon also 6-lobed
in some zooids. About 8 longitudinal muscles and a roundish thoracie
organ containing minute spicules at level of second transverse vessel
on each side of the thorax. Stigmata, 8-10 in each of three rows.
One testicular follicle, sometimes bulb-shaped; proximal part of vas
deferens usually coils 4 to 6 times or more (8 or 9) in Japaness
specimens.

Rexaris—Two Japanese specimens resemble very closely Didem-
num (Didemnum) misakiense (Oka & Willey) in the appearanes
of the colony and probably in color when they are alive. However,
the structure of zooids differs distinctly from that of D. misakiense,
and is of the typical Trididemnum, having three rows of stigmata
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and the atrial aperture opening near the dorsoposterior corner of the
thorax.
31. Trididemnum savignii var, jolense (Yan Name)
IFrovne 27
Didemnopsiz jolenge Van Name, TH18, p. 147, g, O7.
MATERIAL EXAMINED

Pintirrine Iscanos: Bolukbuluk Island; W. R. Taylor, sta. 40. One small
colony (USNM 11636).

Panay Iscaxns : Iwayvama Bay, Geroherugairn Pass; GVE sla. 85. One small
colony attached to delicate coralline algae (USNM 11450).—NE. of Cape Nga-
badangel (“Gabadaguru™); GVF sta. 125, Ope small colony (USNM 11438).—
81, end of Koror at eastern entrance to Twayama Bay; GVF sta, 130, Three
small colonies (DSNM 11463 ).,

Gruerr Istaxps: Onotoa Atell; P. E. Cloud, sin, GOC-4l. Nine colonies
(USNM 11451).—P. E. Cloud sta. GOC-55. Seven colonies (USNM 11401).—
Heliepora flat, depth 2 ft., collector A, H. Banuer, August 1, 1951, Ten colonies
{USNM 11407).

ATLANTIC OceaN: Gulf of Mexico, of Englewood, Florida, 27°1.7° N,
§2°40.1" W.: Robert Stewart, sta. B—4T=D-9, January 3, 1052. One colony
(USNM 11770).

Descrrprion.—Examined were 26 colonies from the Gilbert Islands,
5 from the Palau Islands and a single specimen from the Philippine
Islands. All the colonies ave rather small and somewhat globular or
roundish in shape, even the largest is only 20 mm. > 15 mm. in extent,
and the height or the thickness of colonies is 3.5-4 mm. in smaller
specimens, but up to 6-9 mm. in larger ones. They are dark brownish
or dark purplish brown, except the single small specimen from the
Palau Islands (USNM 11438). This is regarded as being in a de-
generating state, as its test is yellowish white, fairly fragile in con-
sistency and contains many minute whitish particles within; if these
particles represent degenerated spicules, then the present specimen
should be treated under the typical form of P'rididemnum savignii-

Test gelatinous, faintly milky white, translucent, usually soft or a
little harder to the touch and somewhat frothy in consistency. Many
dark brownish, purplish-brown or purplish-black pigments deposited
between bladder cells (fig. 270) ; pigment cells very elongate. Many
granular cells and small spherical cells scattered in test, but zoochlorel-
lae never found in lacunae system or embedded in test. In some speci-
mens (for example, specimens from Palau Islands USNM 11463),
pigmentation is confined only to the thoracic layer of the zooidal stra-
tum. Some colonies contain small amounts of fecal pellets, fine sand
grains and minute crystalline needles in the test; amounts VArying
considerably among specimens. Crystalline needles usually found
most densely in surface layer, especially above lacunae system or in
whitish spots of various shapes and sizes at several portions of respec-
tive colonies. No perfect caleareous spicules found in test. Surface
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Fioure 27.—Trididemnum savignii var. jolense (Van Name): a, colony from Florida;
b, pigment cells found between the bladder cells, Palau specimen; ¢, pigment cells from
type specimen of Didemnopsis jolense Van Name, % 400; d, granular cells from the same
specimen, 3 400; ¢, left side of contracted therax of zoaid of a colony from Gilbert
Islands, sta. GOC-55, % 100; f, abdomen of zooid of colony from Gilbert Islands, sta.
GOC-41, > 100; g, circumintestinal gland of a %ooid of a colony from Gilbert Islands,
sta. GOC-55, magnified; &, larva from colony from same station, dorsal side.
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of colony nearly smooth, although depressed irregularly at some
places where a number of minute whitish granules are seen in some
specimens. Some colonies may carry fine sand grains on surface.
Lacunae in some colonies sometimes full of eggs of a parasitic har-
pacticoid copepod.

A large colony from Florida was carried on the back of a Dromid
erab (USNM 11770, 33 mm. in carapace length), 80 mm. X 50 mm. in
extent, 40 mm. in height and irvegularly lobate as shown in figure 27a.
Test somewhat hard, gelatinous, translucent, and grayish yellow, sur-
face smooth and quite free from any foreign matter, sprinkled with
small dark irregularly shaped spots, 1-4 mm. long. Colony reaches
25 mm. in thickness at some places, where hypoabdominal lacunae are
well developed and bottom layer is remarkably thickened; zooidal
stratum only 2 mm. in thickness. Crystalline needles found in test,
but no perfect spicules; no system defined in zooid arrangement.
This specimen differs remarkably from Pacific specimens in its larger
size and lighter coloration of the colony, but can most safely be treated
as a giant form of the present variety.

The type specimen of Didemnopsis jolense Van Name (USNM
6040), 23 mm. ¥ 10 mm. in extent and 4 mm. in thickness, was col-
lected during the Albatress Philippine Expedition, 1907-09, at sta.
5137 in the vicinity of Jolo, 20 fathoms, on Feb. 14, 1908. Test soft,
gelatinous, translucent, and pale brownish: no zoochlorellae or per-
fect spicules included. Test somewhat frothy in consisteney; bladder
cells abundant, oval in shape and 55-T0p in long diameter; granular
cells also oval in outline, 35-40g in long diameter and containing 10-15
granules in each, while spherical cells are usnally less than 25x in
diameter and with homogeneous contents. Pigment cells may reach
120x in longer ones and erystalline needles found sparsely in test are
very small, only 13-18z in length.

Zooids comparatively large; thorax is 630u in a contracted state in
a specimen examined, abdomen 1 to 134 times as long as contracted
thorax, attaining 1000-1110x in specimens examined. Zooids pig-
mented in dark purplish brown or dark green, especially heavily on
thoracie mantle and aleng both sides of endostyle. Only zooids of
the specimen from the Palau Islands (TTSNM 11438) are lightly pig-
mented and tinted salmon pink. DBranchial aperture 6-lobed ; atrial
siphon ghort but distinet, lobation around the aperture may be indis-
tinet in some specimens, but rather clearly defined in six (%) lobules
in others. Retractile muscle up to 114 times as long as contracted
thorax. About 8 stigmata in each of three rows; many yellowish
corpuscles agoregated in wall of branchial sac between stigmata.
Tentacles about a dozen (7). Abdomen placed nearly vertically and
intestine not curved so strongly as in Didemnum (Didemnum). Cir-
cumintestinal gland consists of about 8 longitudinal tubules running
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on rectum at level of middle of stomach (fig. 27¢). One testicular
follicle, proximal portion of vas deferens coils 5-T times.

Embryos comparatively large, 1220u in length in a measured speci-
men. Four pairs of ampullae present (fig. 274), rarely one more
excess ampulla may be seen.  Larval test frothy.

Resarks—The existence of fino crystalline needles in place of
spicules, rather heavily pigmented test in most specimens, and rather
massive appearance of the colony are the churacteristics common to
all of the specimens from the Pacific Islands, the colony from Florida,
and the type specimen of Didemnopsis jolense Van Name from the
Philippine Islands. These characteristics are considered to be enough
to differentiate the present group of specimens from the typical
Trididemnum savignii (Herdman) which is usually encrusted, con-
tains caleareous spicules in the test, and is colored more lightly in
preserved state than specimens of the present variety. On the other
hand, it is very difficult to regard these characteristics as significant
ones to distinguish the present form as a distinet species, because it is
well lmown that the amount of spicules and pigment eells vary con-
siderably in 7'. savignii. At present, however, there are no inter-
mediate forms in the present material which combine these speci-
mens with the typical 7'. savigndi, and thus I wish to treat the present
specimens provisionally as a variety of 7. sevignéi and retain the name
given by Van Name to the specimen from Jolo Island of the Philip-
pine Islands for the present variety. This variety seems to be dis-
tributed widely in the tropical Pacific and also in the West Indies.

32, Trididemnum cyrelops Michaelsen
Figune 28
Trididemnum cyclops Michaelsen, 1921, p. 19, pl. 1, fig. 10.—Hastings, 1931,
p. 80, fig. 11; pl. 2, fig. B.
? Trididemnum planum Sluiter, 1909, p. 42, pl. 8, fig. 12: pl. 7, fig. 7.
MATERIAL EXAMINED

GrieeErT Ierawps: Onotoa Atell; P, B, Cloud, sta. GOC—41. Two colonics
(USNM 11482).—A. H. Banner, sta. B-8. Seventeen colonies (USNAM 11483).

Descrirrion.—Nineteen colonies from the Gilbert Islands were
examined, the largest is 14 mm. X 12 mm. in extent and 2-4 mm. in
thickness. They are massive and ovoid in shape, the surface is even
and quite free from foreign matter (specimens from B-8) or carries
fine snowy white sand grains (specimens from GOC-41). Color
of colonies differs according to the amount and the distribution of
spicules; specimens from GOC-41 are whitish at places encrusted
with fine sand grains and faintly brownish at other portions which
are rather sparsely impregnated with spicules so that reddish brown
zooids are seen through it, while the specimens from B-8 are slightly
grayish white as a whole, being tinted somewhat darker above respec-
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Fioure 28.—Trididemnum eyclaps Michaelsen: a, schema showing section of colony from
Gilbert Islands, sta. GOC—41; &, spicules from same colony, 3 940; ¢, right side of thorax
of zooid of same colony (tr. m.= transverse muscle); 4, abdomen of same zooid.

tive zooids, where spicules are found much less dense than in other
portions. The superficial spiculeless layer is very prominent over
the whole surface of colonies; it is mainly milky white, but faintly
purplish brown in some parts along the periphery in some colonies,
and translucent, although a small amount of fine whitish sand
grains are embedded in some places within the layer in the specimens
from GOC-41.

Spicules 32-53y in diameter, about 40 on an average, distributed
evenly throughout test from bottom to surface, except the superficial
spiculeless layer, densely in specimens from B-8 or somewhat sparsely
in specimens from GOC—41, where the reddish-brown zooids are seen
through the test. Rays rather short, stout and bluntly pointed at
tip; 11-14 rays (specimens from B-8) or 12-17, about 14 on an aver-
age (specimens from GOC—1), on the equatorial plane. Many
zoochlorellue, 1416y in diameter, found in thoracic lacunae.

Zooids rather small, contracted thorax about 500x, and abdomen
about 450x in length. Retractile muscle short in specimens from
(GOC-41, but very long, approximately twice as long as contracted
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thorax in specimens from 13-8. Usually mantle of both thorax and
abdomen (more frequently on the latter) pigmented in brown or ved-
dish brown. Branchial aperture 6-lobed, atrial aperture a round
opening, margined plainly and situated at level of second transverse
vessel. About 10 longitudinal museles on each side of thorax and a
delicate transverse muscle across anterior part of branchial sac along
anterior margin of the first stigmatal row. A conspicuous, roundish
and dark purplish-brown pigment fleck at anterior end of endostyle.
Stigmatal rows 3, 8 stizmata in the first, 7 in the second, and 5 in the
last row. Tentacles 6, ciliated groove a small oval opening, dorsal
languets placed on left side along second stigma numbered from the
dorsomedian line. Anus opens at dorsoposterior corner of thorax with
two thickened lips. Proximal end of rectum considerably thickened.
Circumintestinal gland situated at level of middle of stomach and
consists of about three tubules. One testicular follicle, proximal part
of vas deferens coils 7 times at the maximum,

Reaargs.—The existence of zoochlorellae in the lacunae system is
unique and not known in any other forms of T'rididemnum. The prom-
inent superficial spiculeless layer may also be regarded as a signifi-
cant characteristic of the present species. The structures of test and
zooids of Trididemnum planum Sluiter, 1909, seem to resemble closely
those of the present species, although the existence of Zoochlorellae
1s not described in the former.

33. Trididemnum viride (Herdman)
Froune 29

Leptoclinum viride Herdman, 1908, p. 340, pl. 8, figs. 28-33.
? Didemnopsis globuliferum Sluiter, 1914, p. 76, fig. 17.

MATERIAL EXAMINED

PRILPPINE IsLawps: Large Sibago Island ; W, It. Taylor, sta, 5. Two small
fragments (TUSNM 11640) —Baliwasan ; W. R. Taylor, sta. 10, Several colonies
(DBNM 11649) ; one small colony (USNM 11650) —Cabaluay ; W. R. Taylor, sta.
14. Many colonies (USNM 11796).—Puntn Natangol, Basilon Island: W. R.
Taylor, sta. 31. Many colonles (USNM 11081).—Kilay Island, near Langos
Island; W. R. Taylor, sta, 38, Five small fragments {(USNM 11680).—Baluk-
baluk Island; W. I. Taylor, sta, 40, Many small colonies (USNM 11640).—
Boboh near Matanal ; W. R. Taylor, sta. 41. Four frogments (USNM 11672).—
Manicaan, 3 fath., sandy with short celgrazses and little coral reefs; W. R, Tay-
lor, Jonuary 1041, Nine frogments (USNM 11842).—Amoylol Reefs, southern
part of Basilan Island, 1-2 fath., sandy, stony, and coral reefs; W. R. Taylor,
January 1041, Many colonies (USNM 11641).—Basilan Island, Tundun Pasil
near lighthouse at Isabela Channel, 1 fath., rocky coral reef; W. R. Taylor, Jan-
nary 1841. Many colonies (USNM 116581).

Descrrerion.—The present species seems to be very common in
Philippine waters, as there are abundant colonies in the material.
Most of the specimens are rather small, even larger ones are only 30
mm. X% 10 mm. or 24 mm. <18 mm. in extent. They are 0.5 mm.-1 mm.



S8 UNITED STATES NATIONAL MUSEUM BULLETIN 251

in thickness and the coloration of colonies varies considerably accord-
ing to the amount and the physiological condition of zoochlorellne and
Cyanophyceas embedded in the test. They are light grayish white,
faintly greenish, or light brownish. Some colonies show brownish,
yellowish brown, pinkish, or bright greenish tint. Colonies are usually
enerusting the surface of some algae and thus their shape is quite irreg-
ular. No system is found in the arrangement of zooids.

Varions amounts of zoochlorellae and a few Cyanophyceae are
embedded in the test iiself, not in the lacunae system. The former are
rather small, 7.5-10 in dinmeter; while the largest filament of the lat-
ter found in examined colonies is 68y in length. In addition, a large
amount of stellate caleareous spicules are distributed evenly and
densely throughout the test from surface to bottom. The surface of

\
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Ficuee 29.— Trididemnum piride (Herdman): a, spicules, consisting of many rays, 3 940;
b, spicules, consisting of fewer rays, X 940; ¢, cyanophyceae contained in the test,
highly magnified; d, right side of a zooid; ¢, right side of a larva.
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some of the colonies shows a kind of granulated appearance due to
many ageregations of spicules on the surface, on other colonies spicules
ire not found so densely.  The superficial spiculeless layer is defined on
some colonies. Spieules are of modernte size; most £ requently about
40g in diameter, varying from 20-30x in some colonies to 30-58u in
others. They are usually of the meseleyi-type, consisting of short,
stout, and bluntly tipped rays; rays on the equatorial plane are 6 to 9
(about 8 on an average) to 10-14 (about 12 on an average), Some
colonies contain a small amount of spicules of the candidum-type con-
sisting of many small rays besides those of the moseleyi-type. In col-
lections from Balukbaluk Island and Boboh near Matanal Point of
Basilan Island, many small colonies are found in which the spicules of
the candidum-type are dominant.

Zooids very small, thorax 8104 and abdomen about 200g in length.
Thoraces of zooids from larger colonies have the atrial aperture
opened widely, though those from small colonies have a well-defined
atrial siphon, for example in 4 mm.X1 mm. and 3 mm.%1.5 mm.
colonies from Large Sibago Island and small colonies from Baluk-
baluk Island. It is very possible that the cloaca in many zooids of
such small colonies must be extended to reach the common lacunae
which has not yet developed into a spacious and complicated one, and
thus the atrial siphon is formed. No atvial languet. Several longi-
tudinal muscles are on each side of the thorax. Relractile muscle
rather long, it may be up to twice as long as contracted thorax. Three
rows of stigmata and 6 or 7 stigmata in each row. Alimentary canal
curved as in many species of Didemnum. One testicular follicle,
proximal part of vas deferens coils 6 or 7 times.

Trunk of larvae oval, 600-680x in length in specimens examined.
Ampullae 6 to 8 pairs. Two pigment flecks of sensory organ arranged
obliquely or dorsoventrally.

Resmarks—No references are found concerning the siructure of
zooids in Herdman’s original description of the specimen from Ceylon.
However, the greenish unicellular algae embedded in the test, as well
as spicules of the moseleyi-type are common to both the Ceylon speci-
men and the present Philippine specimens. These may be regarded
as reasons for identifying the present specimens as Leptoclinum viride.

34. Leptoclinides retienlas {Sluiter)
Fioures 30a—g
Didemnum reticulatum Sluiter, 1909, p. 60,
¥ Didemnum albopunctaium Sluiter, 1009, p. 58, pl. &, fig. 8.
Leptoclinides sparsus Michaelsen, 1024, p. 336, fig, 13,
Leptoclinides reticulatus Hastings, 1031, p. 02,

MATERIAL EXAMINED

Parav Iscaxps: Barrier reef 8 mi. NW, of Koror Island: GVF sta. 25, Six
colonies (USNM 11352).—Iwayama Bay, Geruberugniru Pass; GVE sta, 85
Three small colonies attached to Halimeda (USNM 11449).
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Gruoenr 1srases @ Onoton Atoll: 1% B, Clond, sta. GOC-G63. One colony {LUISNM
11402).

Desciirrion.—Seven eolonies from the Palau Islands and a single
somewhat multilated one from the Gilbert 1slands were examined.
The largest colony is 23 mm. X 10 mm. in extent and less than 1 mm.
in thickness. "lest gelatinous, transparent, and contains some crystal-
line needles (fig. 30¢) in the specimen from the Gilbert Islands, but
many stellate spicules of 22-38u (324 on an average) in diameter in
the Palau specimens. Spicules resemble closely those of [, moseleyi,
1015 rays (about 12 on an average) on equatorial plane and short,
stout and pointed rather sharply at tip. Number of spicules differs
considerably according to colonies; distributed with moderate density,
evenly throughout the test from bottom to surface in some colonies,
while in others they are arranged in only a single layer, less densely
along the upper edge of the zooidal stratum, quite sparsely in other
parts of the colony. Some colonies only sparsely impregnated with
spicules may contain spicules somewhat larger than those in densely
impregnated colonies. Superficial spiculeless layer well defined.
Well-developed hypozooidal lacunae in test so spacious that zooidal
stratum and thin bottom layer are merely connected along periphery
of colony and at other places where a few zooids are situated verti-
cally; in other portions zooids are all horizontal in zooidal stratum,
with dorsal sides down so that atrial apertures open to hypozooidal
lacunae (fig. 30¢). Dark bluish pigments are deposited in elongated
cells in the surface layer of the zooidal stratum, or seattered throughout
the whole zooidal stratum; sometimes pigment cells occur at some
parts of the colony forming nearly spherical masses measuring about
0.5 mm. in diameter. Due to these pigment. cells, entire colony usually
a grayish or dark bluish mass with a whitish margin. Frequently
pigment cells are missing above respective zooids and consequently
the dark colored colony surface is sprinkled with a number of white
spots (figs. 30a,b). Common cloacal apertures elliptical.

Thorax 8001200, abdomen nearly as long as thorax, usually about
000u in length. Zooids brownish in some colonies, seen through the
test where spicules are very sparse. No system found in arrangement
of zooids. Atrial aperture opens at level of third stigmatal row
and its shape varies according to degree of contraction; it is con-
siderably wide, roundish in shape, and does not form any siphon in
some colonies, while a short but distinet siphon is formed in others.
About 10 longitudinal muscles on each side of thorax. Stigmata 8 to
10 in each of four rows, 8 tentacles, dorsal languets ronghly triangular
in shape. Hind stomach and midintestine very distinctly defined.
Generally intestine is not so strongly curved as in Didemnum (Didem-
num). Anus opens at dorsoposterior corner of thorax, margin plain.
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Fioure 30.—a-g, Leptoclinider reticulatus (Sluiter): a, surface of small colony from Palau
Istands; & branchial aperture on same colony; ¢, schema showing section of colony;
d, spicules from Palau specimens, 3 M0 ¢, crystalline needles found in test of the
Gilbert Islands specimen; f, right side of thorax of a zocid of Palau specimen; g, abdomen
of same zooid. A, Leptoclinider hawaiiensis, new specics: kb, schema showing eection of
the encrusted colony from sta. 3970; 1, schema showing section of a massive small colony;
1, intestinal loop of a zooid from the encrusted colony.

Ruyrarxs.—The formation of the atrial siphon may be indistinet in
some colonies and consequently the general appearance of zooids re-
sembles closely the species of Didemnum. IHowever, the location of
#ooids in the present specimens is distinctly characteristic of Lepto-
elinides. Probably, the present species may be regarded as one of the
intermediate forms between Lepfoclinides and Didemnum. The
structure of the present specimens conforms to that deseribed by

206-101—07T—7
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Michaelsen (1924) on Leptoclinides sparsus, from New Zealand, anl
also to that given by Hastings (1931) as the result of reexamination of
the specimen of Didemnum reticulatum from sta. 37 of the Siboga
Expedition. Sluiter’s original description reports that the zooids in
his specimens are very small, about 0.6 mm. in length, which is mueh
smaller than in the present specimens.  Probably his measurement was
made on strongly contracted or bent zooids. Didemnum albopuncia-
tum from the Siboga avea also very closely resembles the present spe-
cies in the appearance of the colony. If the type of this Malay
species is reexamined with attention to the structure of zooids, then
the relation between it and the present species will be definitely
clavified.
35. Lepteclinides hmwaiiensis, new species
Frounes 30h—j

Hororyre—USNM  11792: French Frigate Shoal, Hawaiian
Islands; 23°45°50"" N., 166°20°50"" W., 17-17.5 fath., coarse sand,
shells, coral ; Albatross sta. 3970, May 20, 1902,

Pararyres,—USNM 11793 : Auau Channel between Mani and Lanai,
off Mokuhooniki Islet, N, 3° E., 16.6 mi., 43-32 fath., yellow sand,
pebbles, coral; Albatross sta. 3872, April 12, 1902. Two specimens
(USNM11793).

Discrrerion.—Three colonies from the Hawaiian Islands were ex-
amined ; two smaller ones, 11 mm. X 9 mm. and 15 mm. X 12 mm. in
extent and 9-12 mm. in height, are massive or nearly globular in shape,
while the largest is encrusted and measures 35 mm. X 23 mm. in extent
and 4 mm. in thickness. They are brownish, grayish brown or dark
purplish brown in color; surface smooth in two smaller specimens, but
rather uneven in the other, the milky white and translucent test irregu-
larly ridged on the surface. Test hard, gelatinous, and comparatively
tough, though translucent and contains many bladder cells. Purplish-
brown pigment cells found densely scattered throughout the whole
zoodial stratum or in the thoracic layer of the stratum, but extremely
searce in other layers or parts of the colony which are milky white or
pale grayish brown. Spicules found only in the largest colony, the
holotype (USNM 11792), extraordinarily large, up to 100-176x in di-
ameter in larger ones, and distributed rather sparsely in only the un-
pigmented layers lower than the abdominal layer of the zoodial stra-
tum. About 12 rays on the equatorial plane, may be fairly long and
with the pointed tip in some perfectly preserved spicules. One of the
colonies, the paratype (USNM 11793), contains crystalline needles in
the test, while the other includes neither spicules nor needles in the
test. Hypozoodial lacunae well developed. A small common cloacal
aperture 0.9 mm. in diameter found at top of 15 mm. X 12 mm. colony.
No distinet system found in arrangement of zooids.
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Froure 31.—Echinoclinum philippinenre, new species: a, spicules, % 400; b, abdomen.

Thoraces and larger abdomens nearly equal in length. In holotype
colony lobes around respective branchial apertures each contain a
single small spicule, consequently closed branchial apertures are
marked with § or 6 white particles. Atrial siphon protrudes from
dorsoposterior corner of thorax. About 8 longitudinal musecles on
each side of thorax. Stigmata 6 to 8 in each of four rows, 6 ten-
tacles(?). Alimentary canal not curved strongly on distal branch.

Testicular follicles 4 to 6, proximal part of vas deferens coils 4 to 514
times,

36. Echinoclinum philippinense, new specics
Fraure 31

Hovoryre—USNM 11700: Philippine Islands; Punta Natangol,
Basilan Island, 146 fath., sandy, rocky coral reef; W. R. Taylor, sta.
31, January 1941.

Pararyee—USNM 11791: Baliwasan, near the scafood cannery;
W. R. Taylor, sta. 10, January 1941,

Descrreriox.—There are two small colonies from the Philippine
waters, the paratype, 2.5 mm, X 1.5 mm. in extent and contains only
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soveral zooids and the holotype, 4 mm. X 1.8 mm. in extent, the thick-
ness is less than 1 mm. in both colonies. Test soft, gelatinous, trans-
parent, contains many zoochlorellag within, not in the lacunae, also
curiously shaped spicules. Zoochlorellae 13-15, in diameter; spicules
very large (fig. 8la), larger ones reach about 130x in length. They
each consist of 3 to 6 thick rays radiating on a plane; among them,
pentacle-shaped ones are most abundant, whereas hexagram-shaped
or trifid ones ave very scarce. Hypozooidal lacunae not found in test.
Contracted thorax about 320x, abdomen 400-450g in length. No
system formed in arrangement of zooids. DBranchial aperture 6-lobed,
atrial aperture a wide opening without atrial languet. About 6 stig-
mata in each of four rows.

Rearanis~This is the second species of the genus Echinoclinum
and differs from the type species of the genus, /. verrilli Van Name,
in the appearance of spicules which have the form of tetrahedron
with four elongated points in the type species. The existence of
zoochlorellae in the test in the present new species is also unique.

37. Lissoclinum fragile (Van Name)
Fioures 32a.b
Diplogomoides fragile Van Name, 1902, p. 370, pl. 53, figs. 67-58; pl. 01, fig. 126,
Liggoelinum fragile Van Name, 1021, p. 338, figs. 31-32—Van Name, 1024, p. 26—
Van Name, 1080, p. 442, fig. 19—Van Name, 1845, p. 113, fig. 53.—Tokloka,
10540, p. 248, pl. 24, fgs, G-T; pl. 25, figs. 1-2.
MATERIAL EXAMINED

Porreise Iscaxps: Bmall Sibago Island; W. It Taylor, sta. 7. One small
colony (USNM 1166G8).—DBaliwasan; W. R. Taylor, sta. 10. One small, muti-
lated eolony (USNAM 11654) . —DBaszilan Island, Tondun Pasil, near lighthouse at
Izabela Channel, 1 fath., rocky, coral reef ; W. R. Taylor, January 1041, Three
small colonies (USNM 11685).

Parav Istaxps: Iwayama Bay; GV sta. 100. One small colony (USNM
11465).—Iwayama Bay, east side of Oyster Pass; GVF stn. 220. Eilght frag-
ments (USNM 114389).

Descrrerion.—Nine small eolonies from the Palau Islands and five
small pieces from the Philippine Islands were examined. The largest
is 87 mm. X 13 mm. in extent and only 0.5 mm. in thickness in most
parts, but up to 1 mm. along the periphery. "Test extremely fragile,
though impregnated with spicules. Distribution of spicules differs
somewhat among colonies; usunally so sparse around the zooid and
in the zooidal stratum that dark brownish zooids are seen through
the fest, and areas around respective zooids seen as faintly brownish
flecks. Spicules found most densely along periphery of colony and
sometimes rather densely in surface layer of zooidal stratum, rarely
in bottom stratum; thus periphery of colony nearly always whitish,
Generally spicules of candidum-type and rather small, but may be
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of moderate size (about 30u in diameter), slightly larger than those of
Didemnum candidwm,; rays shorter and less numerous than in those
of Didemnum candidum (Savigny). Rays comparatively large,
acutely pointed at tip and 9-11 on the equatorial plane in larger
spicules, but short, bluntly pointed at the tip and 11-13 (12 on an
average) on equatorial plane in smaller spicules which are found most
abundantly. The existence of spicules with slightly longer rays seem
to be characteristic of the species. Lacunae very spacious and both
thorax and abdomen exposed in the lacuna; abdomens laid hori-
zontally on thin bottom stratum. Common cloacal aperture oval,
as large as width of the zooid, margin supported by about 10 riblike
ageregafions of spicules in some colonies (fig. 82a2). Thorax com-
paratively large, usually found in an expanded state. Atrial aperture
extremely wide. Stigmata 6 to 8 in each of four rows. Infestine
not curved sharply in distal branch. Two testicular follicles.
38. Lissoclinum molle (Herdman)
Frounes 32c,d
Diplozomoides molle Herdman, 1886, p, 310, pl. 42, firs. G-16.—Sluiter, 1009, p.
85, pl. 8, fig. &,
MATERIAL EXAMINED

Parav Istanos: Fringing reef of small islet in lagoon (Meharehar) of Eil
Malk, GVF stn, 252, Morethan 10 colonies (USNM 11434).

Descrirrion.—About 10 small colonies from the Palau Islands were
examined. They are attached to fine branches of an alga of Coral-
linaceae and the largest is 5 mm. X 2 mm, in extent. Surface of colony
whitish because of spicules in the test, and the situation of respective
zooids is shown by reddish-brown flecks, as spicules found less densely
around the zooid and consequently zooids are seen through the test.
Yellowish-orange pigments deposited between zooids, The under-
side of the colony snowy white. Spicules small, 12-26x and about
18x on an average, and of the eandidwm-type. Atrial aperture a
wide opening in a fully expanded state as in species of Leptoclinum.
About 6 stigmata in each of four rows. Abdomen laid horizontally on
thin bottom stratum. Intestine not curved strongly on its distal
branch. Two (?) testicular follicles. DBudding found in nearly all
examined zooids.

Restaris.—The distinction between the present species and Lissoeli-
niweme fragile is only that the former is variously colored on the colony
surface and maintains o moderate thickness, while the Iatter is always
snowy white and extremely thin. The coloration of the present speci-
mens differs eonsiderably from the grayish tint of the type specimen
preserved in Formol, but resembles that of the Siboga specimens,
which are brown or grayish brown in aleohal,
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Fioure 32.—a, b, Litroclinum fragile (Van Name): a, common cloacal aperture found on
colony from Palau Islands; b, abdomen from same colony, from attachment side, showing
two immature testicular follicles. ¢, &, Lirsoclinum molle (Herdman}: ¢, small colony
from Palau Islands; d, spicules, 3 1800. ¢, f, Lirsoclinum puloinum (Tokioka): e, 6 mm.
colany from the Gilbert Islands, B-5, common cloacal aperture open at tip of siphon;
f, spicules from the Palau Islands colonies, stas. 261 and 25-865, > M0,

39, Lissoclinum patella (Gotschaldl)

Didemnoides patells Gottschaldt, 1895, p. GGL.
“Didemuoides suleatum Gottechaldt, 1808, p. 651,
Didemnum (Didemnum) patelle Tokioka, 1950, p. 115, fig. 1.

MATERIAL EXAMINED

PrinrrIse Iscanps: Punta Natangol, Basilan Island; W, I Taylor, sta. 31
Two colonles { USNM 11664).—DBalukbuluk Island ; W. R, Taylor, sta, 40, Two
fragments ( DSNM 11637).—Dazilan Island, Tundum Pasil, near the lighthouse at
Isabela Channel, 1 fath.; W. R. Tarylor, January 1941, Two colonies (USNM
11683).

Parat Istaxns: Ngaremediu, east side of Urnkthapel Island; GVEF sta. 111,
Two colonies (USNAM 11419).

Descrirrion —Two colonies from the Palau Islands and five from
the Philippine Islands were examined. The largest is 45 mm. X 25
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mm, in extent and 3.5 to about 10 mm. in thickness. Test soft,
gelatinous, pale brown or brownish ; however the periphery and under-
side of the colony are quite whitish because these parts are very
densely impregnated with spicule which are very large and distrib-
uted in the zooidal stratum in a moderate density in the surface
layers, but somewhat sparsely in lower layvers. Nearly spherical in
shape, 63-T6x in diameter in the Palau specimens, while 75-88u
in the Philippine specimens; surface usually worn and marked with
& number of low triangular elevations. Many zoochlorellae contained
in lacunae system and consequently preservative usually becomes
green. About 12 stigmata in ench of four rows.

Resmares.—Didemnoides suleatum deseribed by Gottsehaldt in the
same paper next to the present species is regarded as a form of D,
patella which is grooved strongly on the colony surface.

40. Lissoclinum pulvinum (Tokioka)
Ficones 32c.f

Didemaum (Didemnum) goftschaldii Tokioka, 1060, p. 118, fig, 2.

not Didemnwme gottschaldti Hartmeyer, 1905, p. 1449,

Didemnum ( Didemnwin) pulvinum Tokioka, 1054a, p. 247, pl. 23, figs. 8-10; pl. 24,
fig=, 1-5.
MATERIAL EXAMINED

PHILIPPINE IsrAxps: Large Sibago Island; W. R, Tarxlor, sta. 5. Two col-
onies (USNA 11647) . —Baliwasan; W. R. Taylor, sta. 10. One colony (USNM
11853).—Sangboy Island; W. R. Taylor, sta, 11. Four small pieces (USNM
11671).—Cabaluay ; W. R. Taylor, sta, 14. More than 35 small colonies (USNM
11660) . —Punta Natangol, Basilan Island: W. R, Taylor, sta. 31. Many small
colonies (USNM 11663).—Kilay Island, near Langos Island; W. R. Taylor, sta.,
38. More than 40 eolonies (USNM 11678).—Balukbuluk Island; W, R. Tavlor,
sta, 40, Two colonies (USNM 116358) —Boboh, near Matapal Polnt; W. R.
Taylor, sta. 41, One small colony (USNAM 11674) —Manieaan, 3 fath,, sandy
with short eelgras=zes and little coral reefs, W R. Tarlor, January 1941. Four
colonies attached to Falonio.—Basilan Island, Tondun Pasil, near lighthouse at
Izabeln Channel, 1 fath., recky coral reef; W. R. Taylor, January 1941. Twelve
colonies (OSNM 11684 ).

Parav Iscaxns: Barrier reef 8 mi. NW. of Koror Island: GVF sta, 25. Two
colonles (USNM 11325G) —Ngerkuid, west of Eil Malk; GVI® sta. 261, Three
colonfes (11326G) growing with Didemsum (D) fernatonum  (Gottschaldt)
(TTSNDM 11398).

Grieert Ispanns : Onotoa Atell; A, H. Banner, sta, B-56. Seventeen colonies
(UBNM 11480).—P. E. Cloud, sta. GOC-390. Twenty-six colonies (USNM
11487).—P. BE. Clond, sta. GOC=41. A number of colonies crowded on o large,
dead reef coral 1303110 mm, in extent and 90 mm, in height (USNM 11538).

Descrrerron.—Many small, roundish, or slightly elongated colonies
from the Gilbert Islands, two small colonies from the Palau Islands
and many small ones from the Philippine Tslands were examined.
Larger colonies are 10 mm. X7 mm. to 14 mm.X 5 mm. in extent and
1 mm. (in smaller colonies) to 2-3.5 mm. (in larger colonies) in thick-
ness. They are attached to dead reef corals, Halimeda or Valonia,
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whitish, faintly yellowish orange, pale brownish, grayish brown or
greenish,  Such coloration is due partly to zoochlorellae contained in
the lacunae system and pavtly to the amount of pigment deposited in
the surface lnyer of the zooidal stratum. Spicules found most densely
at the periphery and the bottom layver of the colony, consequently the
margin and underside of colonies are usually whitish, Spicules de-
crease, however, in varying degrees in the central portion on the
surface of the colony, especially markedly above respective zooids.
There the greenish or brownish (USNM 11678 from the Philippines)
tint of zoochlorellne is seen through the translucent test. Spicules
distributed nearly evenly in some of the Palau specimens, in others
rather dense in the surface layer of the zooidal stratum, but quite
sparse between zooids. The size of spicules varies congiderably,
always smaller than in Lissoelinum patella; 2025, in diameter in
somo colonies, but 30-43u in others. Generally of the eandidum-type,
but larger ones often of the patella-type, and worn on surface; some-
times spicules consist of rather fewer rays (fig. 32f). In some Palau
specimens, small granules formed on surface of colony by agoregated
spicules, especially numerous at some places along the periphery;
there such granules elongated to small finger-shaped protuberances.
Superficial spiculeless layer distinet. Thoracic and hypoabdominal
lacunae well defined and contain a large amount of zoochlorellae,
11-14p (Philippine specimens) to 18-21p (specimens from the Gilbert
Tslands), usually 15-18x in diameter. One or two common cloacal
apertures in smaller colonies, up to four in larger ones. In some
specimens, aperture opens at end of a short siphon (fig. 32¢), in others
formation of siphon quite indistinet. Abdomen comparatively small,
approximately half as long as moderately contracted thorax. DBran-
chial aperture 6-lobed, thoracic organ situated near posteroventral
side of the wide atrial aperture at level of second transverse vessel on
each side of thorax, but may be missing in some dissected zooids. Six
to seven stigmata in each of four rows, wall of branchial sac between
stigmata pigmented brownish in some specimens. One testicular
follicle; proximal part of vas deferens curves very slightly, never being
coiled,

Reaargs.—The pigmentation observed on some preserved speci-
mens seems to indicate that those colonies might be pale vermilion or
salmon pink when alive.

41, Leptoclinum virens Hartmeyer
Frouge 33

Diptosoma vivide HMerdman, 10006, p. 341, pl. 8, figs, 34-40; pl. 9, fg. 6.
not Leptoclinwm vicide Herdman, 1006, p. 310, pl. 8, figs, 28-03.
Feptoctinmm vivens Hartmeyer, 1909, p. 1450, —Tokloka, 142, p 500, g, 23 pl. 4,
figs. 1-3.
Diplosoma virens, Hastings, 1081, p. 102, fig. 16; pl. 3, figs. A, B.
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MATERIAL EXAMINED

Poiuerine Israxps: Punta Natangol, Basilan Istand ; W. R, Taylor, sta. 81,
Four colonies (USNM 11662 ). —Balukbuluk Lslamd : W, It Taxlor, sta. 40, Two
colonies (USNM 11630).—Foboh, nenr Matanal Point:; W. k. Taylor, sta. 41
One colony (USNM 11673 ). —Manleaan, $ fath,, sandy with short celgrasses and
little coral reefs, W. I, Tuylor, January 1041, One ecolony (USNM 11645).

Pavaw Iseanps : Iwaynmn Bay, Geruherugnirn Poss; GVE stn, 850A.  8ix speel-
mens (USNM 11452) —Fringing reef of small island in Iagoon (Meharehar) of

EIl Malk ; GV sta. 2562, 8ix small specimens attached to coralline algae (USNM
11435).

Mamsuary Iscaxps ; Ebon Atoll, M. W. de Laubenfels, no. M=130, July 5, 1949,
One colony encrusting o reef cornl (Serigfopora?) (USNM 11541).

Guaerr IsLawns : Onoton Atoll; I K. Clowd, sta. GOC—=§4. Many small eolonies
(USNM 11479).

Descrerion.—Many small colonies from the Gilbert Islands, 8
small colonies from the Philippines, 1 dried specimen from Ebon Atoll,
and 12 small colonies from the Palau Islands were examined. The
largest is 20 mm. X 12 mm, in extent and 2-3 mm. in thickness, smaller
colonies are usually about 1 mm. thick. Colonies are all encrusted;
small colonies simply elliptical or roundish in outline, larger ones gen-
erally irregularly lobated. Living animals vivid cerulean blus or
Liright green, but preserved specimens fade to yellowish brown or turn
dark brownish. Test gelatinous, not so soft, translucent or trauspar-
ent, and containing no spicules or other materials. Surface of colony
smooth, quite free from foreign matter. Abundant zoochlorellne in
lncunae. Zooids of the colony from Manicaan Island, Philippine Is-
lands, are dark brownish, but whether this coloration is natural is
questionable. Atrial aperture very wide. Sixstigmata in each of four
rows. Hind stomach clearly defined by distinet constrictions between
it and the pyloric end of stomach and midintestine ; usually enveloped

Figure 33.—Leproclinum oirens Hartmeyer. Gastric region of the alimentary canal of
a zooid of colony &, from the Gilbert Tslands and b, from Manicaan, the Philippine

Islands. Hind stomael narrowed in former, but rather swollen in latter; well defined
in both specimens.



100 UNITED STATES NATIONAL MUSEUM BULLETIN 251

by a compact tissue, Surface of stomach sometimes lightly pigmented.
Testicular follicles two, usually pigmented rather heavily in purplish
brown. Two follicles difficult to discern distinetly in a fully matured
state, as both swollen follicles ave attached to each other tightly, form-
ing a single, nearly spherical compact mass, the cleft between the two
follicles being completely covered by dilated proximal part of vas
deferens. Cleft discernible as a whitish line across the purplish brown
sphere when vas deferens is picked ofl the testis, Matured egg very
Inrge,

42, Leptoclinum mitsulourii (Oka)
Diplosome mitankurii Okn, 1802, p, 205, fiz. 1.
Leptoclinim okai Wokloka, 1940a, p. 5, pl. 2, figs. 80,
Leptoctinum mitenkurit Tokioka, 1053a, p. 201, fig. 5; pl. 24, figs. 15

MATERIAL EXAMINED

Jaran: Honghu, off Omai Zakl Light NAT'E., 14.5 mi.; Albatross sta, 3730,
One colony (USNM 11631) attached to Polyctinum constellatum Savigny (USNM
11680).

TEamLanp: Langsuen; from a bamboo stake; H. M. Bmith, September 22, 1023,
One colony (USNAL 11757).

Descrirrion.—One small piece from Japanese waters and an exten-
sive colony from Thailand were examined. The former is only §
mm. ¥ 3 mm. in extent and consists of about 20 zooids, while the latter
enerusts dead bryozoans, living barnacles and oysters together in 1 mm.
thickness and consequently quite irregular in outline, the widest flat
part of the colony is seen on the oyster shell and there it reaches to
30 mm. X 20 mm. in extent. Test soft, gelatinous, extremely delicate
and transparent. Lacunae very spacious, thoraces and abdomens al-
most all exposed in lacuna. Stigmata 7 to 8 (usually 8) in each of
four rows. Mantle of abdomen enveloping alimentary organs quite
devoid of pigment in all examined zooids. Two testicular follicles.

Resaris—The colony of Leptoclinum macdonaldi (Herdman)
has considerably less spacious lacunae than L. mitsukuréi (Oka) and
more stigmata are found in each row, the specimens of L. macdonaldi
from the Philippine waters have 12-14 stigmata in each row on each
side. Leptoelinum caliciforme Sluiter from the tropical Pacific shows
a peculiar style of attachment; it attaches to the substratum by a small,
usually central part of the underside of the colony. The present
species, however, encrusts various objects with the whole underside of
the colony.

42n, Leptoclinum species
MATERIAL EXAMINED

Purtirrine Istaxna: Pangapuyan Island, Bavara at the other side of Bitio
Pangapuyan, 1 fathom, sandy, muddy, stony, with eelgrasses, W. R. Taylor,
collector, January 1841, One colony (USNM 11797).

Descriprion.—A small 4 mm. long piece of colony probably belong-
ing to Leptoclinum was found in the sample from Bavara in Panga-
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puyan Island, the Philippine Islands, Test soft, zelatinous and trans-
parent, lacunas very spacions. About 7 stizmata in each stigmatal
row. IFrom these characteristics it is clear that this does not belong
to Leptoelinum maedonaldi (Herdman). Probably this is a frag-
ment of the colony of L. mitsulurii (Oka) or L. caleiforme Sluiter,
As the style of attachment is unknown in the present specimen, further
identification is impossible at present.

Family Polycitoridae
43. Claveling feeunda (Sluiter)
Froune 34
Podoclavelle feconde Sluiter, 1004, . 7, pl. 3, fizz, 23-24,
MATERIAL EXAMINED

Parau Iscaxps; Reef 1% mi. 8 of Ngaremedin, cast side of Urnkthapel;
GV sia, 227, Three specimmens { USNM 11448).

Descrrerion.—Three individuals from the Palau Islands were ex-
amined. They are respectively 12, 14, and 18 mm. in length and
found in a solitary state, although it is uncertain whether these in-
dividuals were connected by a stolon when alive or if isolation is their
natural characteristic. The animal is elongated, narrowed poste-
riorly, and attached to the substratum by the posterior end ; the basal
one-fourth of the body somewhat swollen, hardened, and thus dif-
ferentiated distinctly as a short peduncular portion. Test covering
body proper gelatinous but rather hard, slightly milky white, smooth
on the surface and transparent, while that of peduncular portion is
hard, yellowish white, translucent, wrinkled, and carries some foreign
matter on the surface. Zooids taken from test strongly contracted
in all specimens and only 6.5 mm. in length; thorax and abdomen
nearly equal in length. Both apertures roundish and plainly mar-
gined. Anterior half of thorax nearly transparent except the an-
terior part of endostyle, dorsal ganglion, and a small roundish pig-
ment fleck situated on each side of the dorsal ganglion, all of these
deep purplish brown. DPosterior half of the thorax and stomach
side of abdomen pigmented rather heavily. The coloration when the
animals were alive may have been bluish,

Both branchial and atrial siphons very short, situated at the an-
terior side of the thorax; about a dozen longitudinal muscles on each
side of thorax, all very strong. A very prominent incubatory pouch
formed on dorsoposterior part of thorax, and posterior portion of
pouch containing many fecundated eggs strongly projects from
thorax. In zooids examined, there are as many as 42 embryos and
fecundated eggs in various developmental stages. About 20 stigmatal
rows, 50-60 stigmata in each row. Tentacles in an examined zooid
14 in number, also a few minute ones; usually larger and smaller ones
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alternate regularly. Ciliated groove an oval opening, slightly elon-
gated longitudinally. Dorsal languets remarkably large, arranged
on the dorsomedian line; horizontal membrane well developed along
each transverse vessel. Stomach situated nearly at middle of con-
tracted abdomen, globular and smoothly surfaced. IHind stomach
orange, midintestinal portion somewhat greenish; both parts very
short, the boundary between them rather indistinet, especially as the
greenish eoloration of the distal part of the latter fades gradually and
continues to rectum without any clear constriction or any remarkable
change of coloration or appearance of intestinal wall. Anus opens at
dorsoposterior eorner of thorax, the margin divided very distinctly
into about 20 small lobes, some of which may be subdivided into 2
lobules. Testicular follicles small and very numerous, nearly 100;
matured ova in ovary also relatively abundant, approximately a dozen
in an examined zooid.

Embryos rather small, nearly oval in shape. Three attachment
processes, roundish in outline and with short but stout stalks; ar-
ranged in a triangle, left dorsal one situated slightly ventrally to the
right dorsal process (fig. 34). Two pigment flecks of the sensory
organ arranged anteroposteriorly. Distal part of tail always held
between ventral attachment process and two dorsal ones.

Resarks.—The present specimens differ rather distinetly from
the original descriptions given by Sluiter in the situation of the
incubatory pouch and the appearance of the anus. Sluiter (1904)
states “Vorn bildet sie, links von Kiemensack, den oben erwiihnten
geriumigen Brutraum, welcher ganz mit Embryonen gefiillt ist”
(p. 7) ; the pouch in the present specimens, however, is clearly situnted
on the right side of the thorax, and this is the general situation of the
incubatory pouch in ascidians., In Sluiter’s original specimens, the
anus seems to be situated more anterior than in the present specimens
and plainly margined as shown in his description * .. . welcher
halbwegs des Kiemensackes in den glattrandigen aber weiten After
miindet” (p. 8). These differences are, however, very probably attrib-
utable to the strongly contracted state of Sluiter’s original specimens,
under such unfavorable condition it is very difficult to find out exactly
the natural appearance of these organs. The present species differs
distinetly from Clavelina molluccensis in the following ways: (1) soli-
tary life of €. fecunda; (2) test is thick and hard even in the part
enclosing the thorax in €. fecunda, while it is very thin and soft in the
corresponding portion in O. molluccensiz; (3) thoracie, and also ab-
dominal longitudinal muscles are very strong, consequently all zooids
are found in a strongly contracted state in . fecunda, while zooids of
(. molluceensis are found rather in an extended state; (4) margin of
anus is not cut into lobes in €. molluccensis, while it is distinctly lobed
in . fecunda.




PACIFIC TUNICATA OF 1.8, NATIONAL MUSEUM 103

Ficure 34.—Clavelina fecunda (Sluiter): a, entire animal; b, left side of thorax; ¢, right
side of zooid; d, left dorsal side of abdomen; ¢, left side of abdomen; f, ciliated groove;
g, right side of embryo; &, three attachment processes, front view.
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Maveling coervlea Oka  (1934) from Japanese waters near
Kyiisyii Island resembles the present form very closely. 1t differs,
however, from the present species in the appearance and arrange-
ment of muscles on the mantle body and the appearance of the anus;
fine, obliquely running muscles ave found only on the thorax and the
anus is cub into a pair of smoothly margined lobes in . coerulea.

Distrimvrion.—Formerly reported only from the Siboga avea.

At Claveling molluccensis (Sluiter)
Froune 35
Podoelagella mollucoonsis Sluiter, 1004, 1. 5.—Hastings, 1031, p. 82, pl. 1, fig. F.
Clavcling (Podoclevelle) meridionalis Sluiter, 1805, p. 165, pl. 4, figs, 1< (Not
P, meridionalis Herdman. )
Podoclavelle meridionalis Pizon, 1008, p. 197, pl. 8, figs. 14, (Not Herdman. )
Claveling molluceensis Van Name, 1018, p, 130, figs, 85-57.
MATERIAL EXAMINED

Partan Istawos: Iwayama Bay, enst side of Oyster Pass: GVE sta. 220, One
small fragment (USNM 11445).—Iwayama Bay, mooth of Oyster Pass; GVIE
sta. 236A. One large colony (USNM 11425).

Descrirrion.—Two colonies from the Palau Islands were examined.
One consists of many zooids ensheathed in respective tests, fused at the
basal end of the body and forming a large mass measuring about 40
mm. in length; the other is o small fragment including only a single
perfect zooid. The fusion between zooids is made somewhat irregu-
larly, never forming a regularly fasciated colony like that found in
Clavelina fasciata Van Name.

Test enclosing thoracic portion of zooid very soft and quite trans-
parent, but that enclosing abdomen is translucent, rather hard, finely
wrinkled, and carries a small amount of mud or fine sand grains on
the surface. Test of proximal half of abdominal region contains many
stolonial vessels running through it, each ending in a slightly swollen
terminal; vessels usually faintly colored purplish brown. Coloration
when the animals are alive is unique: body dark blue and anterior
portion of zooid surrounding branchial and atrial apertures a very
bright yellow. In preserved specimens color varies considerably indi-
vidually ; may be davk purplish in some zooids, quite colorless in others.

Zooids from larger colony 23-25 mm. in length, but those from the
smaller piece only 15 mm. in length even when enveloping test is
included in measurement. Thorax and abdomen nearly equal in
length, sometimes latter slightly longer than former. Both branchial
and atrial apertures plainly margined. From 12-25 longitudinal mus-
cles on each side of thorax, several dorsal ones extremely fine; musecles
not so strong that all examined zooids were found nearly in an ex-
tended state. No distinet transverse muscles observed. The 15 mm.
long individual has 15-16 stigmatal rows, and 22-29 rows in examined
zooids from the larger colony. In larger zooids T0-80 stigmata per
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Fcure 35.—Claveling malluceensis (Slaiter): a, tuft in the larger colony; &, right side of
thorax; ¢, left side of abdomen; d, tentacles and ciliated groove; ¢, stigmata of the first
FOW,

row in middle part of branchial sac. Frequently some stigmata of
first row divided into anterior and posterior halves (fig. 35¢). Tenta-
cles large, medium, small, and minute; larger ones are 4 to 6, medium
ones 6, smaller ones about 10 in number, also a few minute ones.
Probably 6 large, 6 medinm, 12 small and minute might be the stand-
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ard formula of the arrangement of tentacles. Larger tentacular ring
situated far posterior to ring comprising medinm and smaller tentacles.
Ciliated groove elongated, this shape differs distinetly from that of
(!, fecunda and €. fasciata, in which the groove is o cresecent eleft laid
transversely. Dorsal languets long, locaied along dorsomedian line,
horizontal membranes well developed along respective transverse ves-
sels. Cardiac end of stomach situated approximately at posterior
quarter of abdomen. Stomach elongated, with four longitudinal
ridges including typhlosole; its surface quite smooth. TTind stomach
very short, midintestine indistinet. Circumintestinal gland consists
of many whitish tubules irregularly creeping in range between pos-
terior end of hind stomach and middle of stomach. TFormation of
feeal pellets observable only in proximal part of ascending branch
of intestinal loop. Anus opens at dorsoposterior corner of thorax,
slightly posterior to last stigmatal row, bilobed, margin of each lobe
plain, Testicular follicles small and very numerous, probably 200
or more in a fully mature state; usually distributed on left side of
intestinal loop posterior to middle of stomach, although a few may
also be found on right side in a fully mature state. Ovary situated
near the center of gonad.

Rearars—Sluiter (1904) and Van Name (1918) mention that
ihere are transverse muscles on the thoracic mantle, but no such mus-
cles were found in examined zooids of the present colonies. In the
point that only the longitudinal muscles are defined on the thoracic
mantle, the present specimens closely resemble Stereoclavella australis
or Stereoclavella sp. described by Herdman (1899), but the colora-
tion of the present specimens seems to differ considerably from that
of Herdman's species. Clavelina coerulea Oka known from Kyisyi
Island, Japan, also closely resembles the present specimens in the
structure of the zooid, but respective zooids are connected to the stolon
individually and fusion between the abdominal portions, or bundle
formation of zooids is unknown.

Distrinorion.—NW. Australia and the Great Barrier Reef

45. Clavelina (Synclavella) arafurensis Tokioka
Froore 36
Claveling (Symelavella) arafnrensiz Tokioka, 1952, p. 97, fig. 5.
MATERTAL EXAMINED

Parau IsLaxns : Iwavama Bay, east side of Oyster Pass; GVEF 220, One small
colony consisting of two cormidin (USNM 11444) —Iwayama Bay, mouth of
Oyster Pass; GVI® sta, 236A. One large colony (USNM 11420) .

Descrirrion.—A large colony, consisting of many cormidia (USNM
1142G) and a small one consisting of two cormidia (USNM 11444)
from the Palau Islands were examined.
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Ficune 36.—Claoelina (Synclavella) arafurensis Tokioka: a, three cormidia of the larger
colony; b, distal surface of a cormidium showing apertures of two zooids; ¢, right side
of thorax; , left siac of abdomen; #, ciliated groove; f, dorsal languet.

Cormidia attain a maximum length of 32 mm., but are usually 25
mmn. in length and 5 mm. in thickness. Number of zooids embedded
in respective cormidia varies from 3 to 9, averaging 5 or 6. Zooids
arranged with ventral sides towards periphery. Corona soft, slightly
milky white, transparent, and contains thoraces and anterior parts of
abdomens; peduncular portion yellowish white, rather hard, translu-
cent, frequently covered with foreign material. Anterior portion of
zooid slightly protrudes from distal surface of corona, as shown in
fig. 366. When animal is alive body dark blue, nearly black, margin
of apertures very bright yellow. In preserved specimens, thorax

206-191—67—8
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pale purplish brown. Both aperfures round in outline. Abdomen
914 to 3 times as long as thorax. About 20 transverse muscles on each
side of thorax, but no longitudinal muscles found. Stigmatal rows
14-15, about 25 stigmata in each row. Ciliated groove an elliptical
opening, slightly elongated longitudinally, 16 tentacles arranged as
4 large, 4 medium, 8 small, also minute ones. Dorsal languets large
and tongue-shaped, horizontal membranes well developed along re-
spective transverse vessels. Cardiac end of stomach situated approxi-
mately at level of posterior third of abdomen. Stomach somewhat
elongated in outline, its surface might be smooth, although in present
preserved specimens a fow plication-like longitudinal folds are faintly
seen, very probably due to contraction of the animal. Midintestinal
portion quite obscure. Anus bilobed, opens at level of last trans-
verse vessel of branchial snc. About 25 testicular follicles scattered
on left side of intestinal loop posterior to stomach. Ovary situated
near center of gonad.
Ihsrripvrion.—Formerly known from the Arafura Sea.

46, Claveling (Synclavella) gigantea Yan Name
Fioune 37
Not Polycitor gigantens Sluiter, 1919, p. 10, pl. 1, figs. 18-20, i
Claveling gigantes Van Name (part) 1921, p. 358, fig. 40.—Arnbiick-Christie-
Linde, 1925, p. 18—Van Name, 1945, p. 139, fig. 65; pl 14, fig. 1; pl. 16,
fig. 4.
Claveling oblonge Van Name (part) 1030, p. 450, fig. 24, fizure on right.
MATERIAL EXAMINED

Gurr oF Mexico: Of Dry Tortugns; 25°34°00" N, 83°07'00°" W., 30 fath.;
Graompus sta. 5078, March 1, 1880, Two colonies (USNM 11781) on erab, Dromi-
dia antillensiz StHimpzon (USNAL 20000) .

Descrirrion.—As Van Name (1918) states that in colonies of Clave-
lina molluceensis (Slniter), “not mature and those which appear to
have grown under less favorable conditions . . . the zooids are not
so completely separate . . ., the anterior part of the zooid only has its
own sheath of test, the posterior part being imbedded in a common mass
of test,” it seems to be necessary to compare Clavelina molluccensis
with some known species of Clavelina (Synclavella) and thus a large
(60 mm. high and 36 mm. in diameter), pale yellowish gray, nearly
roundish massive colony of Clavelina (Synclavella) gigantea Van
Name was chosen for this purpose.  The colony is carried on the eara-
pace of a dromid crab 22 mm. in carapace length, Dromidia antillen-
#is Stimpson, from the West Indies area (crab cat. mo. 20000).
Also a smaller colony 24 mm. long X 11 mm, wide (TTSNM 11781),
containing only seven zooids, carried on the carapace of an 11 mm.
long dromid erab was examined.

Test gelatinous, rather hard, translucent, the surface nearly smooth;
both branchial and atrial apertures contracted, sunken respectively to
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Froure 37.—Clavelina (Synclavella) gigantea Van Name: a, larger colony, 60 mm. ¥ 36
mem.; b, right side of thorax; e, left side of abdomen, testicular follicles removed to show
outling of hind stomach and midintestinal portion; d, ciliated groove.

bottom of a emall pit. Distance between zooids 5-9 mm., 7.5 min. on
an average.

Zooids 14-25 mm. in length. Abdomen nearly as long as thorax or
slightly longer. Branchial aperture 6-lobed, each lobe pectinated
with 6-12 small prominences; atrial aperture cut into 2 pectinated
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lobes. Well developed atrial velum present at base of short atrial
siphon. About 15 longitudinal muscles on dorsal half of each side
of thorax, converging af atrial aperture, dorsal muscles rather fine;
about a dozen oblique museles on ventral half of each side of thorax,
converging at dorsomedian line between dorsal ganglion and atrial
siphon. A very strong longitudinal muscle running along each side
of endostyle. Many fine transverse muscles beneath longitudinal
museulature, as many as 80 in larger zoodis. All longitudinal muscles
converge posteriorly to a pair of longitudinal muscle bands running
down along ventral side of abdomen, the right band is stouter than
the left. 1n zooids examined 22-28 stigmatal rows, about 50 stigmata
in each row. Tentacles 32, larger alternate with smaller ones rather
regularly; ciliated groove an elongated slit; dorsal languets situated
on dorsomedian line, Horizontal membranes well developed along
respective transverse vessels. Stomach begins roughly from middle
of abdomen, elongate and about a fourth as long as abdomen, with
five distinct longitudinal crests besides a typhlosole. Hind stomach
and midintestinal portion clearly defined, the latter strongly con-
stricted at middle. A small but distinet depression on each side of
proximal portion of rectum. Wall of rectum between level of middle
of hind stomach and anterior end of abdomen covered with whitish
circumintestinal gland which consists of a number of fine tubules
running lineally and parallel to one another near proximal end of
rectum, but are very complicatedly entangled on distal parts. Anus
bilobed, situated slightly anterior to dorsoposterior corner of thorax;
usually four or five stigmatal rows present posterior to the edge of
membrane connecting anus with branchial sae. Testicular follicles
small, very numerous and distributed on left side of intestinal loop
posterior to middle of stomach.
Disrrieurion.—West Indies.

47. Euwdistoma pyriforme (Herdmaon)
Frovre 38

Peammaplidivm pyriforme Herdman, 1886, p, 410,
Budistoma pyriforme Hastings, 1931, p. 83, fig. 7D.—Tokiokn, 1950, p. 120, fig. 4.

MATERIAL EXAMINED

Paran Istaxns : Madalai district, west end of Koror Tsland ; GVEF sta. 12, One
gpecimen {USNA 11402).

Grepert TeLawps: Omotoa Atoll; P. E. Clond, sta. GOC-50. Two small col-
oniea (USNM 11478), attached to underside of Didemnuwm (D.) condidum
Savigny (USNM 11514).

DescrrerioNn—A single large colony from the Palau Islands was
examined. It is roughly roundish in shape, about 55 mm. in diame-
ter and 14 mm. in thickness. It consists of two cormidia, one much
smaller than the other. The surface of the colony is nearly smooth
and dull purplish brown in alcoholic preservation.
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Froune 38.—Eudistoma pyriforme (Herdman): a, surface of coleny from the Palau Islands;
B, right side of embryo from same colony; ¢, right side of zooid of small young colony
from Gilbert Islands; d, posterior part of abdomen of same zooid.

Test hard, rather tough to the touch, being impregnated with sand
grains. System of zooid arrangement indistinct. Both apertures
distinetly 6-lobed. About 20 tentacles, larger and smaller ones de-
fined; dorsal languets finger-shaped.

Larger embryos attain 700x in length. Three attachment processes
arranged lineally, elongate-elliptical when seen from surface. Four



112 UNITED STATES NATIONAL MUSEUM BULLETIN 251

pairs of ampullae; two pigment flecks of sensory organ arranged
anteroposteriorly.

Resranis.—The coloration and the surface appearance of the pres-
ent preserved specimen differ slightly from those of the specimens
previously deseribed, which are generally yellowish brown and marked
with irregularly formed depressions on the surface. Such differences
aro probably due to the unequal state of preservation. Two small
colonies from the Gilbert Tslands (USNM 11476, collected Aug. 27,
1951), found attached to the underside of a colony of Didemnum
(Didemnum) eandidum Savigny, seem to represent young colonies
of the present species. They are respectively 12 mm. X 2 mm. and
4 mm. ¥ 1.5 mm. in extent, extremely thin with zooids all laid hori-
zontally; the smaller colony contains merely two zooids. The test is
transparent and contains a few sand grains and fecal pellets
within. Even larger zooids are only 2 mm. in length, while
most are strongly contracted to 0.5 mm. in length. Zooids are yel-
lowish brown. The thorax oceupies one-third of the total length,
with about 8 longitudinal and about 30 extremely fine, transverse
muscles on each side. The exact number of stigmata in each of three
rows cannot be ascertained on examined zooids, although it is not great.
Two pairs of longitudinal muscular bands run along the abdomen.
The proximal end of the rectum is distinetly constricted from the
midintestinal portion, but does not form any caecum. The rectum
forms a remarkable crook in the posterior part of the abdomen and
this is the very important character upon which the present specimens
are identified as £ pyriforme.

48, Eudistoma angolanum {(Michaclsen)
Fraure 89

Polycitor pacsslerfoldes var. angolanus Michaelsen, 1014, p. 430,
Polycitor aneplus Hartmeyer, 1019, p. 105, pl. 2, gz, 54-55.
Eudistoma angolenwm Hastings, 1051, p. 86, fig. 9,

MATERIAL EXAMINED

Manraxas Istaxos: Sajpan; P. B Cloud, sta. D-T. One colony (USNM
11530).—Saipan; P. E. Cloud, sta. D-8. One colony (USNM 11572).

Graoent Ispawnps: Onoton Atoll; A. H. Banoner, stn. B-8 Three colonles
(USNM 11517).—Onotoa Atoll; P, B Cloud, sta. GOC-28. One colony (USNM
11516} .—Onotoa Atell: P. I Clond, sta, GOC-55. Three colonies (USNM
11478).

DEescrreTioN.—Seven colonies from the Gilbert Islands and two
from Saipan Island were examined. The largest colony is 40 mm. X
28 mm. in extent and 12 mm. in thickness; another large colony from
the Gilbert Tslands (UUSNM 11516) consists of three cormidia, re-
spectively 20 mm. X 15 mm., 15 mm. X 8 mm., and 14 mm. X 11 mm.
in extent and & mm. in thickness, of which 3—4 mm. constitute the
corona. The upper part of the colony or the corona is usually bluish
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Froure 39.—Eudistonta angolanum (Michaelsen): g, colony from Gilbert Islands, GOC-28;
b, right side of thorax of a zooid of colony from Saipan Island, D-7; ¢, dorsal part of first
stigmatal row, colony from Gilbert Islands, Onotoa, B-8; d, abdomen of zooid from same
colony; e, circumintestinal gland of same zooid; f, young embryo (0.8 mm. long) from
Saipan Island, D-7, right side; g, embryo in advanced stage (1 mm. long) from same
colony, right side.

or brownish black, the basal part is a much lighter yellowish or grayish
brown. The surface of the colony is free from foreign materials
and nearly even, although at some places it is slightly depressed by
contraction. The specimen from Saipan Island (USNM 11539), 30
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mm. X 19 mm. in extent and 9 mm. in thickness, is encrusted ex-
ceptionally densely with sand grains.

Test somewhat hard, gelatinous, translucent, contains in thoracic
lIayer many small, oval pigment masses, bluish, purplish blaek, or dark
olive. Pigment masses may be scattered throughout entire colony in
some specimens, but usually are very scarce in abdominal and bottom
layers. In thoracic layer, in addition to pigment masses, are many
whitish masses of shape and size the same as pigment masses, but con-
taining no pigments. Abdominal and bottom layers and peripheral
part of colony contain various amounts of minute sand grains, also
some fecal pellets embedded in the bottom layer. Sand grains very
sparce or quite absent in thoracic Jayer. Amount of pigments, sand
grains, and fecal pellets embedded in test varies according to colony.
In some specimens the thin superficial transparent layer is defined
clearly and minute, up to 38u in diameter, round or oval and milky
white structureless bodies, probably secretion products, are scattered
on the surface. Zooids at least 4 mm. in length in a strongly contracted
state, but may reach 9 mm. in a somewhat extended condition. Thorax
occupies a third to about half of entire body length, but may be only a
third of the abdomen’s length when strongly contracted. Color yel-
lowish orange or reddish brown, probably reddish orange in living
animal. No system found in arrangement of zooids. Both apertures
6-lobed, atrial siphon comparatively long. Longitudinal and trans-
verse musculatures well developed on thorax. On each side 10 to 30
longitudinal, 25 to 60 transverse muscles, the latter confined to stig-
matal area of thorax, and run beneath former. In some zooids ex-
amined, most of about 60 transverse muscles unite on dorsal side into
approximately 35 bundles; about 10 posterior ones run obliquely. Sev-
eral dorsal longitudinal muscles very fine. Posterior part of thorax
and anterior part of abdomen sometimes swollen by strong contraction
of longtiudinal museles. A fairly strong but very short retractile
muscle may be found at posteroventral corner of thorax in some zooids.
From 12 to about 20 stigmata in each of three rows; two or three dorsal
ones of first row arranged along dorsomedian line as shown in fig. 39¢.
Tentacles 12-16, also some minute ones; generally larger and smaller
ones alternate regularly. Ciliated groove a small oval opening.
Dorsal languets slightly displaced to the left side from dorsomedian
line. Peripharyngeal band, both sides of anterior part of endostyle
and transverse vessels may be purplish brown in some cases. Yellow-
ish or purplish-brown pigments may also be found deposited between
stigmata. Two pairs of longitudinal musele bands run along abdomen
and end on right side near posterior end of abdomen. Mantle is some-
times reddish brown. Stomach situated at level of posterior one-
fourth of abdomen and smoothly surfaced. Iind stomach and mid-
intestine distinet; proximal end of rectum markedly constricted from




PACIFIC TUNICATA OF U.8. NATIONAL MUSEUM 115

preceding part, but not forming cageum. Rectum shows no twisting
or sharp curving. Anus bilobed, opens at level of second transverse
vessel.  Cirenmintestinal gland consists of about a dozen longitudinal
tubules extending from level of pyloric end of stomach anter mrl_',r for
the distance of 134 times the stomach length ; tubules arranged horizon-
tally across rectum at proximal portion. Testienlar follicles vary
from one to two dozen and oceupy left side of intestinal loop posterior
to stomach ; ovary situated near center of gonad.
Larvae from 0.8 mm. to 1 mm. in trunk length. Larval fest some-
what frothy in appearance. Three attachment processes roundish in
outline in younger stages but become elongated in advanced stages.
About 50 ampullae found near base of attachment processes in ad-
vanced stages. Two pigment flecks of sensory organ arranged
obl iqueh* or 'mtcmpmh‘r'tm ly.
A small piece of colony attached to the surface of a
nrgu dcrLcl cuml came up with the anchor of L.T. 535 at loc. 2 in the
lagoon west of Saipan on April 28, 1949, and collected and preserved
on May 2, 1949 (eat. no. 11504), seems to belong to the present species,
although some doubts remain. It is dried, 6 mm. ¥ 1.5 mm. in extent
and very thin. The test is transparent and contains many sand grains
embedded within, but only a small number of zooids are included.
The stomach is located in the posterior part of the fairly elongated
abdomen. This appearance of the zooid and the structure of the test
impregnated with sand grains are considered to indicate a close resem-
blance to those of . angolanum.

48a. Eudistoma ap, aff. angolanum (Michaelsen)
Froune 40

MATERIAL EXAMINED

Paraw Tsrawpa: North shore of Koror Island, west of Ebadul's Pier: GVE
sta. G0. One colony (USNM 11403).

Descrrerion.—A single thick encrusted colony from the Palau
Islands was examined. It is 15 mm. X 34 mm. in extent and about
10 mm, in thickness, dark purplish brown or dark brownish.

Test is soft, leathery, thoracic stratum rather soft, whereas abdomi-
nal stratum and the bottom layer are hard in consistency and contain
fecal pellets. Surface of eolony is nearly smooth, quite free from
foreizn matter; no system of zooid arrangement seen on surface.
Zooids brownish, may attain 9-10 mm. in length when extended, as is
shown clearly by zooidal hollows in test. Thoraces occupy a third Lo

a fourth of entire l.m:l_v length in an extended state, although all are
i‘ound contracted in the present specimen. Both apertures 6-lobed,
atrial siphon protrudes more anteriorly than branchial siphon in very
many examined zooids. Both longitudinal and transverse muscles
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Ficure 40— Eudisioma sp. aff. angolanum (Michaelsen): a, right side of a zooid; b, ciliated
groove, magnified; ¢, posterior part ef intestinal loop.
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are well developed on thorax, although exact number of museles can-
not be given here becanse of strongly contracted state of specimen.
Longitudinal muscles go onto abdomen being united into two pairs of
longitudinal musele bands. About 10 stigmata in each of three rows;
many yellowish corpuscles found deposited between the stigmata,
probably branchial sac orange red when the animal was alive. About
20 tentacles, cilinted groove elliptical and situated longitudinally,
dorsal languets tongue-shaped. Ilind stomach and midintestine well
defined, about 114 times the length of stomach when measured together.
Proximal end of rectum constricted markedly from midintestine, but
no caecca formed there. Circumintestinal gland consists of about a
dozen fine tubules extending from level of pylorie end of stomach
anteriorly for a distance of aboub twice as long as stomach. Two
vesicles, one much larger, beside rectum at proximal portion of cir-
cumintestinal gland. Anus bilobed, opens at level of second trans-
verse vessel. Ovary situated on left side of intestinal loop near level
of pyloric end of stomach. Testicular follicles, 12-29 in examined
zooids, crowded inside intestinal loop posterior to middle of stomaelh
and divided into dorsal and ventral groups, dorsal group usually
larger than ventral, This feature can be easily seen on right side of
loop. Usually one or two embryos found in incubatory chamber.

Rearargs.—The appearance of the present colony superficially re-
sembles Eudistoma rigida Tolioka, but the color and hardness of the
test differ distinetly between these two forms. Moreover, the range
of the tubular circumintestinal gland is much narrower in F. rigida
than in the present specimen. Kudistoma snakabri Tokioka also re-
sembles the present form in the general structure of zooid, although the
shape of the stomach differs considerably. Also the colony of the
former carries sand grains over the surface and contains them within
the test. Fudistoma angolanum (Michaelsen) shows a very close re-
semblance to the present specimen in the structure of zooid, although
the colony carries foreign matter within the test, sparsely in the upper
layer, and more densely in the bottom layer. Thus, it is very possible
that the present colony may represent an unusual state of . ango-
lanum, in which sand grains are missing within the test due to some
unknown cause.

49, Eudistomea rubrum Tokiokn
Froune 415

Eudistoma rubra Tokioka, 1054, p. 252, fig. 2; pl. 28, fgs. 2-0.

MATERTAL EXAMINED
GiiperT Ispanps : Onotoa Atoll ; P. E. Cloud, sta. GOC-35. One colony (USNM
11477).
Descrrerion.—There is some doubt of the present identification. A
single roughly cylindrical colony attached to the substratum some-
what obliquely was examined. It is 12 mm, Jong, 8 mm. in diameter
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and 4 mm, in height. The basal peduncular portion is milky white,
with distal corona faintly brownish violet.

Test soft, gelatinous, and (ranslucent; containing fine sand grains
and fecal pellets at proximal part of peduncle. Zooids so strongly
contracted that they are only 3.8 mm. in length at maximum. DBoth
apertures G-lobed, Thorax faintly purplish brown; approximately
10 longitudinal muscles on each side, but without distinet transverse
museles. Threo stigmatal rows present, exact number of stigmata in
each row not clear because of strongly contracted state. Stomach wall
smooth, proximal portion of rectum distinetly constricted from middle

intestinal portion, but forming no caecum there.
50. PEudistoma tokarae Tokioka
Froune 4le
Endistoma tokarae Tokiclka, 1954a, p. 254, pl. 20, figs 1-2,
MATERTAL EXAMINED

Prrrireine IsLanpe: Ballwasan: W. R, Taylor, sta. 10, Oune colony (USNM
11655).
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Ficure 41.—a, Eudistoma amplum (Sluiter): section of the branchial siphon (t.=tentacle).
b, Eudistoma rubrum Tokioka: 12 mm. long colony from the Gilbert Islands. ¢, PEudi-
stoma fokarae Tokioka: right side of thorax from the 20 mm, long Philippine colony.
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Descrirrion—A  single, clongated, eylindrical colony from the
Philippines, 20 mm. long and about 3 mm. thick, densely encrusted
with sand grains on the surface, was examined.

Zooids about 5 mm, in length, abdomen two to three times as long
as contracted thorax, About 8 longitudinal and about 30 fine trans-
verse museles on each side of thorax; about 10 stigmata in each of
three rows,

Eeatanus—Longitudinal and transverse thormeic muscles of the
present form number as many as in Kudistoma fokarae, but consider-
ably fewer than in £ snakabri Tokioka in which 20-35 longitudinal
muscles and up to 65 transverse muscles are defined. On the other
hand, the appearance of the colony closely resembles that of £, snak-
abri, being densely encrusted with sand grains all over the surface.
Thus, it is not impossible that the present specimen represents a young
eolony of . snakabri, including zooids having fewer muscles. How-
ever it seems more reasonable to treat the present specimen as an un-
usual colony of £ tokarae, which is carrying sand grains on the surface.

3l. Eudistoma laysani (Sluiter)
Froure 42
Distoma leygani Stuiter, 1000, p. 9, pl. 1, fig. 2: pl. 2, 6ig. 7.
Polyeitor Taysani Sluiter, 1009, p. 4.
MATERIAL EXAMINED

Parav Istanos : Madalal district, west end of Eoror Island ; GVF sta. 12, One
colony (USNM 11401).

Descrrerion.—A single colony from the Palau Islands consisting of
13 cormidia and a large common basal mass which is 50 mm. ¥ 19 mm.
in extent and 23 mm. in thickness was examined.

Cormidia all exposed, somewhat irregularly shaped, some divided
distally into two tips; the largest 12 mm. long and 8 mm. in diameter.
Basal mass generally purplish gray, and at basal parts eontains many
fecal pellets which add a brownish-yellow tint. Upper surface of
basal mass covered with mud and small algae between cormidin. Test
soft, but tough and opaque. Zooids very long. Thoraces embedded
in corona of cormidium, about 1 mm. long in a contracted state;
faintly purplish brown. Abdomens much longer, up to 15 mm., em-
bedded deeply in basal mass. Probably posterior part of abdomen
containing gonads and stomach was orange red in living animal. Both
apertures 6-lobed, atrial siphon always smaller and situated somewhat
posteriorly to branchial siphon. About 20 (22 for example) longi-
tudinal and 40-50 very fine transverse muscles on each side of thorax.
Longitudinal muscles run onto abdomen, but are not united into musen-
lar bands at neck region ; transverse muscles confined to stigmatal aren.
About 15 stigmata in each of three rows; a few dorsal stigmata of the
first row arranged along dorsomedian line. Dorsal languets distinet,
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Froure 41— Eudistoma laysani (Sluiter): a, colony from the Palau Islands; b, right side
of thorax; ¢, right side of abdomen; d, first and second stigmatal rows on left side; ¢,

stomach, hind stomach, and midintestine; f, embryo, right side,
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finger-shaped and situated on left side displaced from dorsomedian
line for distance of approximately four stigmata. Tentacles 16(?) in
an examined zooid, exact number very diflicult to determine. Ciliated
groove n small oval opening. Stomach smoothly surfaced, situated
very near posterior end of abdomen. Hind stomach as long as stomach ;
middle intestine whitish and separated by a slight constriction from
proximal end of rectum, which is slightly salmon pinkish: no caccum
formed at proximal portion of rectum. Rectum runs straight to anus
which is distinetly bilobed and opens at level of second {ransverse ves-
sol. Ovary situated at level of anterior half of hind stomach. Testic-
ular follicles very numerous, up to 83 in an examined zooid, spread
over posterior half of stomach and left side of intestinal loop; they ex-
tend to right side of intestinal loop or slightly beyond rear end of loop
when fully matured. One or two embryos found in incubatory cham-
ber. Some zooids infested at genital portion by parasitic copepods.

Larvae elliptical and about 1 mm. in trunk length. Three attach-
ment processes cup-shaped, roundish in outline on surface and ar-
ranged lineally. Pigment flecks of sensory organ arranged obliquely.

Rearanks.—The present specimen closely resembles Eudistoma oli-
vaceus (Van Name) in the appearance of the colony, but differs in the
number of stigmata in each row and in the number of transverse mus-
cles on the thorax, £. olivaceus has about 25 stigmata, or more, in a
row on each side, but with approximately 10 transverse muscles on the
thorax.

32, Eudistoma amplum (Sluiter)
Froone 41a

Palyeitor amplus Sluiter, 1900, p. 21, pl. 2, fig. 3; pl. 6, fig. &
Eudizgtoma amplus Tokioka, 1950, p. 118, fig. 3.
MATERTAL EXAMINED

Paravu Isnanps: Iwayoma Bay, south end of Island XV; GVF sta. 02A, One
colony (TSNM 11407) —Iwayama Bay, east side of Oyster Pass: GVI® sta. 220,
One colony (USNM 11413).

Descrrerron—Two large colonies from the Palau Islands, 70
mimn, X 45 mm. and 120 mm. X 40 mm. in extent and 10-16 mm. in thick-
ness, grayish olive brown in color, were examined. Test shows charae-
teristic structure containing many large bladder cells or capsules.
Stellate systems very distinet. Longitudinal museles 20-25 on each
side of thorax. Besides ordinary tentacles, many minute tentacular
prominences are densely set on inner surface of proximal half of
branchial siphon, making it hardly possible to count tentacles exactly
in contracted zooids.
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53. Eudistoma viride Tokioka
Endiztoma viridis Tokioka, 1955h, p. 49, pl. 4, figs. 1-5.
MATERIAL EXAMINED

Patay Isranps: Barrler reef 8 mi. NW. of Koror Island ; GVE sta. 24 Five
colonies attached to reef coral debris (USNM 11380),—Ngaremdiu, eastern slde
of Urukthapel; GVF sta. 5. One colony (USNM 11457 ). —Fringing reef of small
island in lagoon (Meharehar) of Eil Malk; GVF sta o052 Ten colonies (USNM
114307, nttuched te basal part of Polyearps cryptocuarpe Sluiter (USNM 11433).

Discrrrrion.—Sixteen colonies from the Palau Islands were ex-
amined ; larger ones are 15 mm, X 8 mm. in extent or 23 mm. in length
and about 5 mm. in thickness or height. Test translucent and gray-
ish green. Zooids deep green, especially dark at siphonal region of
thorax and near area where stomach is situated in abdomen. Stigmata
95-80 in each of three rows.

54. Eudistoma marianense, new species
FrouRe 43

Hororyre—USNM 11470 Marianas Islands; entrance of Tanapag
ITarbor, lagoon west of Saipan; 36-42 feet; patch ol dead coral-algal
rock on very coarse-grained limesand bottom; I'. I Cloud, sta. D-8,
May 13, 1949.

Pararyre—USNM 11810: same data.

Descrurrion.—Two colonies are deseribed from Saipan Island, the
holotype, 12 mm. X 8 mm.,and the paratype, T mm. X 4 mm. in extent,
and 4-7 mm. in height. They are roughly oval in outline, upper sur-
face nearly even and smooth. Test soft, gelatinous, translucent, millcy
white, free from foreign matter. No sand grains embedded within
tissue, but some fecal pellets are contained in lacunae system and are
seen from surface through test. Zooids strongly contracted, in an
imperfectly preserved condition; color completely faded. Largest of
examined zooids 5 mm. in length, thorax occupies one-third of total
length. Both apertures 6-lobed, atrial siphon fairly long. About 10
longitudinal and about 25 transverse muscles on each side. Tentacles
16, larger and smaller ones. Ciliated groove a short longitudinal slit.
About a dozen (%) stigmata in each of three rows. Stomach located
near middle of abdomen, both hind stomach and midintestine are dis-
tinet. Proximal end of rectum is constricted from midintestine, but
no eaecum formed there. Testicular follicles as many as 19 in ex-
amined zooids, spread over left side of intestinal loop posterior to
pyloric end of stomach.

Trunk of larvae elongated, 1.5 mm. in examined samples. Three
attachment processes elongate-oval in outline, arranged lineally. One
median prominence between dorsal and middle attachment processes,
two between middle and ventral ones. Two pigment flecks of sensory
organ are arranged obliquely and situated at level of approximately
one-third of body length from posterior end.
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Ficure 43.—Eudistoma marianense, new species: a, 12 mm, % 8 mm, colony; b, left side
of thorax; ¢, abdomen; d, ciliated groove; e, right side of an embryo,

206-191—87T——0
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55. Eudistoma albatrossae, new species
Fiauke 44

Hovoryre—USNM 11811: Japan; oft Omai Zaki Light, Honshu,
N. 17° E., 9.7 mi.; 84-37 fath,, mud, gravel and rock; Albatross sta.
3730, May 16, 1900,

Pararyre—USNM 11812 : same data.

Descrirrion.—Two colonies dredged near Japan in the western
Pacific were examined, each consisting of a roundish corona and an
elongated peduncle attached to a mass of sponges. One specimern
(fig. 44a) has a comparatively large corona, 17.5 mm. in length and
14 mm. in dimmeter, and a stout peduncle, 24 mm. long and 8.5 mm.
thicle; in the other colony, the corona is nearly spherical and very
small, only 7.5 mm. long, and the peduncle is longer and much thinner
than in the former, 38 mm. long and less than 5 mm. in diameter.

Test faintly whitish yellow, very soft at corona, but hard, gelatinous,
or rather cartilaginous and translucent at other portions. Surface
of test smooth, although some foreign matter found on peduncle.
No system found in arrangement of zooids. TLargest zooid examined
is 4 mm. in length. Abdomen approximately 214 times as long as
contracted thorax. Insmaller colony all zooids found in resting stage,
generally 2 mm. in length, constituted of abdomen and rudimentary
thorax, but never provided with a fully developed thorax. Both
apertures 6-lobed, about 8 longitudinal muscles on each side of thorax.
About a dozen (?) stigmata in each of three rows. Tentacles about 8
(%), ciliated groove a small oval opening. Rudimentary thoraces of
zooids found in smaller colony attain one-fifth of abdomen’s length.
Cardiac end of stomach situated approximately at level of posterior
one-third of abdomen. Hind stomach very stout, midintestinal por-
tion rather long; proximal end of rectum slightly constricted from
preceding part of alimentary canal, but never forming a caecum
there. Two pairs of longitudinal muscular bands run along abdomen.
In zooids of smaller colony in resting stage alimentary canal wholly
embedded in thick mesenchyme tissue. Stomach occupies anterior
half of abdomen, both hind stomach and middle intestine are well
defined, although boundary between stomach and hind stomach be-
comes somewhat obscure in some zooids. Middle intestine much
longer than hind stomach and markedly constricted near middle.
Proximal end of the rectum does not form a caecum. Rectum is
generally thin. Gonads not found in any examined zooids.

Hypodistoma, new genus
Tyre species: Distoma deerrata Sluiter, 1895, from Thursday Island.
The atrial aperture of respective zooids opens to the lacunae system
of the colony, which is then connected to the exterior through common
cloacal apertures. The atrial siphon issues from the dorsoposterior
part of the thorax. Other structures are the same as in Fudistoma.
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Froure 4.—Eudistoma albatrossae, new species: a, larger colony; b, smaller colony; ¢, zooid
from larger colony, left side; d, ¢, zooids in resting stage: d, three stigmatal rows in
rudimentary thorax and longitudinal muscular bands on abdomen: e, the alimentary
canal; f, outline of alimentary canal in resting stage.
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56. Hypodistoma vastum (Millar)
Froure 45
Eigilling vasto Millar, 1962, p, 153, g, 10.

MATERIAL EXAMINED

ParAv Iscawps: Iwayama Bay, on east glde of Kaki-suldo (Oyster Pass) be-
tween Island XXIX and cast end of Koror Island: 7°18'67"" N, 134°30°00°° 1.
{HO chart 6076, 2nd ed.) ; 3-20 ft., lmestone with living and dead eoral, GVF
stn. 2204, October 22, 1655, On Dromidie undentete (Rippell) (USNM 11414).

Descrrerion.—A single large colony is deseribed, 80 mm. X 75 mm.
in extent and 50 mm. in height, dark purplish brown and roughly
hemispherical. It was carried on the carapace of a dromid crab,
Dromidia undentata (Riippell) (fide Fenner A. Chace), about 30
mm. in length.

Colony surface generally smooth; many branchial apertures scat-
tered over surface; about 20 common cloacal apertures, roundish or
elliptical in outline and up to 8 mm. in long diameter, distributed
along periphery on underside or on posterior part (held on posterior
side of crab) of colony. Well-developed hypothoracic lacunae under
thoracic layer about 2 mm. in thickness. Lacunae may be 3 mm. in
height; inner surface very smooth and glistening like soft blackish
leather, wall rather hard in consistency. Atrial apertures of zooids
open on side wall or on ceiling of lacunae. Abdominal and bottom
layers very thick. Test somewhat coarse in consistency, purplish
black. No system found in arrangement of zooids. When alive colony
pale brown with slightly purplish tint and test very soft to touch,
as lacunae were fully expanded. Largest examined zooid 9 mm. in
length, 2.5 mm. consisted of thorax. Branchial aperturs 6-lobed,
located at anterior end of thorax. Atrial aperture also 6-lobed and
opens at tip of atrial siphon which issues from dorsoposterior corner
of thorax at level of third stigmatal row and usually reaches anteriorly
to level of middle of first stigmatal row, at maximum even to level
of dorsal ganglion. From 15-20 longitudinal muscles on each side
of thorax continued onto abdomen as two pairs of longitudinal musecu-
lar bands running along ventral side. About 35 transverse muscles
confined to stigmatal area, also 5 others near middle of spacious in-
termediate area between peripharyngeal band and first stigmatal row;
this area as wide as first stigmatal row. Atrial siphon encircled with
a number of fine circular muscles, but quite devoid of longitudinal
muscles. Approximately 25 elongated stigmata in each of three rows.
Horizontal membrane well developed along transverse vessel. Ten-
tacles 12, larger and smaller ones alternate regularly. Ciliated groove
a small oval opening. Dorszal languets displaced from dorsomedian
line to left side for the distance of about four stigmata. Anus
bilobed, opens at level of second transverse vessel. Outline of in-
cubatory chamber seen clearly at dorsoposterior portion of thorax
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Figure 45.—Iypodisioma vartum (Millar); a, part of lateral side of colony; b, schema
showing a section of colony; ¢, right side of thorax; d, distal portion of abdomen;
¢, same, showing gonads and circumintestinal gland; f, part of circumintestinal gland,
magnified.
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on right side; chamber empty in all examined zooids. Thoracie
mantle light purplish brown; anterior part of thorax, areas along
endostyle and around its posterior end pigmented more darkly; ten-
tacles, peripharyngeal band, and transverse vessels pigmented rather
heavily.

Stomach situated at level of posterior one-fourth of abdomen. Hind
stomach and midintestinal portion well defined. Proximal end of
rectum constricted markedly from preceding part of alimentary canal,
but no caecum formed. Wall of rectum between level of middle
of hind stomach and that of eardiac end of stomach somewhat whitish,
due to cireumintestinal gland consisting of many fine tubules running
very irregularly and complicatedly. Testicular follicles small, not
numerous in all examined zooids (which may not yet have fully
matured). Owvary located at level between pyloric end of stomach
and middle of hind stomach.

Resmarks.—The existence of conmon cloacal apertures on the colony
surface and the opening of atrial apertures on the inner surface of the
hypothoracie lacunae allude to the close relationship between the
present specimen and Distoma deerrata Sluiter, 1895, and Polycitor
coalitus Sluiter, 1909. In the latter two species, however, the abdo-
men is rather short, roughly as long as the thorax and with no spacious
intermediate avea between the peripharyngeal band and the first
stigmatal row. Stigmata 12 to 13 in each of three rows in P. coalitus
and only 4 in D. deerrata; in the latter rudimentary stigmatal row
is at the posterior end of the branchial sae, consisting of 3 to 4 round-
ish orifices. Zooids of both Polycitor toresus Sluiter, 1909, and P.
ianthinus Sluiter, 1909, closely resemble those of the present specimen
in having an atrial siphon issuing from the posterodorsal corner
of the thorax. In these two species, however, the atrial aperture opens
directly to the exterior on the surface of colony; the lacunae and the
common cloacal apertures are never formed. There are 12-18 (up to
20 according to Van Name, 1918) stigmala in each of three rows in
P. toresus and 10-12 (up to 20 according to Van Name, 1918) in /.
ianthinus, In the latter, a spacious intermediate area is between the
peripharyngeal band and the first stigmatal row as in the present
specimen, whereas it is absent in P. toresus. The atrial siphon of
P. ianthinus is provided with a longitudinal musculature. Thus, it
is evident that the present specimen forms, together with D. deerrata
and P. eoalitus, a peculiar group characterized by the existence of
the lacunae system in the eolony and resulting in common cloacal aper-
tures, while P. ianthinus and P. torosus represent an intermediate state
between the forms of this group and many other forms belonging to
the common Eudisfoma-type.
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57. Distaplia mikropnoa {Sluiter)
Froune 44
Polyelinum mikropnous Sluiter, 1000, [ 84, pl, 5, fig. 1.
Digteplic mikropnog Tokioka, 19550, p, 51, tig, 2 pl, 5, figs, 11-16.
MATERIAL EXAMINED

Pataw Istaxpg: 1% ml. NE. of Ngabadangel (“Gabadaguru”) : GV sta. 125
Five colonlez (USNAL 11436) and one small eolony (USNA 11437).

Descriprion—Six colonies are in the material from the Palau
Islands. They are all fungiform, consisting of a roundish or ovoid
corona containing zooids within, and a peduncular portion including
fascicular vessels, and is attached to fragments of reef corals by the
basal end of the peduncular portion. The largest colony is 33 mm.
in length, the upper half of the eolony is occupied by corona; the
peduncle is thinner than the corona, the diameter may be less than
half of that of the corona.

Coronal test gelatinous, transparent, yellowish white or dark brown-
ish, very soft in consistency ; rarely carries a small amount of fine sand
grains or mud on the surface, or within the test. Peduncular test
rather hard, translucent, pale brownish; surface generally exposed
althongh small sponges or egg masses of some invertebrates are some-
times attached. Although system of zooid arrangement is obscure,
with some difficulty it is found to be somewhat like that in Sycozoa.
In larger coronae, zooids arranged roughly in paired longitudinal
rows, up to @ pairs in examined colonies. About 10 mature zooids in
each of paired rows, arranged in zigzag-fashion. Some minute oval
bodies in test of peduncle, usually quite structureless; probably ves-
tiges of buried fecal pellets.

Zooids 2 mm. to 5 mm. in length exeluding postabdomen. Abdo-
men situated nearly perpendicularly, 1146 times as long as contracted
thorax. Postabdomen is shorter than abdomen, usually less than two-
thirds of length of abdomen; issnes from right posterodorsal part of
abdomen. DBranchial aperture faintly cut into 6 lobes, atrial aper-
ture a huge opening with well-developed atrial languet. About
15 longitudinal muscles on each side of thorax. Approximately a
dozen stigmata in each of four rows. Parastigmatic vessels not found
in any examined zooids. TLarger fentacles 6, also smaller ones; dorsal
languets very long and slightly displaced to left side from dorsomedian
line. Ciliated groove a minute oval opening. Neck region of abdo-
men rather short, stomach situated in anterior half of abdomen. Sur-
face of stomach marked with about 20 longitudinal plications; in some
zooids surface looks quite smooth, but longitudinal plications of inner
wall can be seen clearly. Hind stomach distinet, while midintestinal
portion obseure in many zooids or defined very faintly in some. In
latter case, short midintestine separable from following rectum by
slight lateral depressions at level A shown in figure 465 and colored
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Fioure 46.—Distaplia mikropnoa (Sluiter): @, The 33 mm. colony from sta. 123-1189;
b, right side of a zooid from same colony; ¢, longitudinal section of intestine at level of A,
in b: d, pestabdomen of same zooid; ¢, left side of intestinal loop of same zooid; f, right
side of a zooid from small 10 mm. colony from sta. 125-1187; g, anus of same zooid;
k. circumintestinal gland (?) of same 2oeid.
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differently ; middle intestine pinkish, while proximal part of the rectum
somewhat yellowish. Anus bilobed, opens at posterodorsal corner of
thorax. A triangular or roughly quadrate whitish and opaque tissue
of moderate size, probably the circumintestinal eland, found in intes-
tinal loop by rectum at level posterior to pyloric end of the stomach.
Testicular follices 13-16; ovary located posterior to middle of
postabdomen.

Larvae very large, up to 1.4 mm. in length. Three attachment
processes disc-shaped and arranged in a triangle, their basal portions
remarkably swollen. Alimentary organ situated on ventral side of
trunk nearly at middle. Two pigment flecks of EENSOIY Organ
arranged dorsoventrally. These structures conform well to those
described previously (Tokioka, 1955) on specimens from the Palau
Tslands.

Rexanks.—The present colonies differ remarkably from those
described by Sluiter (1909) or Tokioka (1955) in that they are all
provided with peduncular portion. Sluiter’s original specimen is a
large 40 mm. X 60 mm. spongelike mass, varying in thickness from
4 mm. to 8 mm., and Tokioka's specimens are much smal ler, being
less than 20 mm. X 40 mm. in extent; they are all devoid of the
peduncular portion, except a small 13 mm. long colony from the Palau
Islands, which has a peduncle-like portion as shown in Tokioka’s
paper (pl. 5, fig. 15). As the structures of zooids in the present
colonies are exactly the same as those previously described on the
Palau specimens, I am inclined to consider the present colonies identi-
cal with D. mikropnoa. Very probably the pedunculate appearance
of the present specimens may be attributable to a special environmental
condition, perhaps they might have grown in some narrow spaces,
such as crevices or among coral fragments.

58. Distaplia eylindrica (Losson) forma typica
Froure 47
Holozoa cylindrica Lesson, 1830, p. 489,
Holozoa cylindrice f. typica Ernbiick—ﬂhrislie—Lindm 1850, p. 33, figs. 9-10:
pl. G, figs. 20-30.
MATERIAL EXAMINED

AnTarcTica: Off Knox Coast; enught at surface of ocean, nos. 106 and 107.
U.8. Navy Antarctie Expedition, coll. Mr. Layton, January 19, 148, Three
eolonies (USNM 11786).

Descrierion —Three ropelike colonies are in the collection, 134 cm.,
115 em., and 57 em. in length, while the width never reaches beyond
30-40 mm. Colonies are all rather flattened and seem to be in an
imperfect condition, as one or both ends of respective colonies are
torn considerably. In the first colony the proximal part about 20 em,
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Fioure 47.—Distaplia cylindrica (Lesson) £ typica: a, proximal half of the 134 em. colony,
sta. 106, b, outline of transverse section of colony; ¢, systems found in part of same
calony; &, right side of a zooid from same eolony; ¢, ciliated groave.

long tapers into a kind of peduncular portion where zooids ave dis-
tributed only sparsely or are partly absent.

Colony consists of a bundle of yellowish-white fascicular vessels
running along axis of colony and embedded in a somewhat loose,
soft, translucent, and milky whitish test matrix. These vessels issue
from the right posterior part of abdomens of respective zooids. Zooids
arranged in systems as shown in figure 47e, usually 8 to 17 in each
system, although zooids may reach 22-33 in larger elongated systems.
Zooids yellowish white in preservative, and attain 3 mm. in length
in contracted state. Abdomen about twice aslong as contracted thorax.

Branchial aperture 6-lobed, atrial aperture a huge opening with
a large languet. About 15 longitudinal museles on each side of thorax,
several dorsal ones of these fairly fine; approximately one dozen
strong transverse muscles running beneath the longitudinal ones.
Stigmata in each of four rows about 15, parastigmatic vessels well
defined. Tentacles about 12, larger and smaller ones alternate rather
regularly. Ciliated groove (fig. 47e) a small oval opening. Dorsal
languets large and displaced to the left side from dorsomedian line.
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Stomach situated near middle of abdomen, pylorie end passes to in-
testinal region without forming any marked constriction ; hind stom-
ach and middle intestine quite obseure.  About 20 longitudinal plica-
tions seen clearly on surface of stomach. Contents of the stomach
and intestine seom to consist of pelagic dintoms. Anus bilobed. Go-
nad occupies right side of intestinal loop. Testicular follicles up to
3010, ovary situated near center of gonad and consists of about 3 ova.
A number of embryos in various stages of development found among
fascicular vessels of colony.

Order Phlebobranchia: Family Diazonidae
3. Syndiezona grandis Oka
Aphanibranchion japonicum Oka, 1908a, p. 253, pl. 13,
“Aphanibranchion jeponicum” Tokioka, 1933a, p. 215, pl. 27, figs. 4-7.
MATERIAL EXAMINED

Japax : Honzhu Island ; off Omai Zaki Light, N. 17° I3, 14.5 mi. ; Aibatross sto.
3730. Three colonies (USNM 11776).

Descriprioy.—Three colonies were examined in the “Aphanibran-
chion” state, 75 mm., 55 mm., and 40 mm. high and pale grayish
brown. The thorax was missing in all examined zooids.

Resrares,—Polycitor giganteus Sluiter, 1919, seems to represent
an intermediate state between Syndiazona and Diazona, but more in-
tensive examinations of this species are desirable before the genera
Syndiazona and Diazona can be united.

Family Cionidae
60. Ciallusia longa Yan Name
Ficune 48
Ciallusia longa Van Name, 1918, p. 124, figs. 70-81.—Millar, 1963n, p. 623, figs. 1-3.

MATERTAL EXAMINED

PiItippINE IsLanDs: Between Samar and Leyte; vieinity of Surigno Strait:
Albatross sta, b483. Nioe specimens (USNM 11738).

Descrierion.—Nine specimens from the Philippine waters were ex-
amined. Animal consists of a cylindrical body proper and an elon-
gated peduncle, the posterior end of which attaches the animal to the
substratum. Trunk 45 mm~70 mm. in length, peduncle 28 mm.-75
mm. long. Lalter may be only half as long as former when short,
but it may attain nearly 114 times the length of trunk. Branchial
aperture opens at anteroventral corner of trunk and faces ventral side;
atrial aperture located near dorsoanterior corner of trunk at level
slightly posterior to branchial aperture and opens forwards. Test
gelatinous and transparent, but seems to be slightly harder than in
Ciona. intestinalis; surface quite smooth and free from any foreign
matter. Mantle thin, delicate, and transparent. Dorsal lip of bran-
chial aperture markedly developed, overhanging on anterior side of
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aperture, and with edge divided into several finger-shaped promi-
nences, ventral half of aperture margin quite plain. Atrial aperture
distinetly 6-lobed. Siphonal museulature consists of only cireular
sphinctors, A pair of rows of short transverse muscles are on both
dorsal and ventral sides. Transverse museles 30-35, on right side of
endostyle, confined to anterior half of body anterior to level of distal
one-thivd of intestine ; about 60 transverse muscles on lelt side of endo-
style along its whole length. Approximately 40 transverse muscles
on right side of the dorsomedian line along whole body length and
about 30 on left side of the dorsomedian line in the anterior half of
the body and along left side of the intestine. Also several transverse
muscles found on dorsomedian line just behind atrial siphon, being
united in a zigzag-fashion. DBasal part of the branchial siphon sur-
rounded with about 20 short longitudinal musecles. A thin vascular
vessel issues from posterior end of body and proceeds deeply into
peduncle.

Posterior end of branchial sac reaches nearly to rear of body. From
54-57 inner longitudinal vessels on each side near the middle of sae,
transverse vessels arranged in the order—thick » thin e thick—(where
r represents the parastigmatic vessel); one to three stigmata in a
mesh. Inner longitudinal vessels supported at tip of many support-
ing processes, but devoid of papillae. Tentacles about 40, larger and
smaller ones differentiated, may reach 80 when minute ones are counted.
Generally tentacles on dorsal side larger than on ventral side. Cili-
ated groove C-shaped; dorsal languets tentacle-shaped, about 100 in
examined specimens. Esophagus very short, opens at dorsoposterior
corner of branchial sac. Entire alimentary canal ascending; stomach
small, one-sixth to one-seventh of the whole canal, roughly elliptical
in outline, and situated obliquely; about 15 distinet longitudinal pli-
cations discernible on surface. Anus situated slightly anterior to
middle of body, its margin cut into a dozen lobules. A distinet ovi-
duct runs along dorsal side of intestine from level of pyloric end of
stomach to that of anus; ovarian tissue develops along posterior half
of this duct. Testicular follicles minute, spread along dorsal side of
stomach and proximal half of intestine. A vessel with a conspicuous
swelling near its anterior end bridges the middle of dorsal side of
stomach and intestine at the level of proximal one-third.

Reaanks.—The present deseriptions differ from Van Name's orig-
inal (1918) in the number of transverse body muscles (20-30 in Van
Name's descriptions) and the appearances of the branchial aperture
and the stomach (no deseription is given by Van Name of the longi-
tudinal plications of the stomach). However, reexamination of Van
Name's type specimen revealed that such differences were due to
somewhat imperfect condition of the type specimen, and it was con-
firmed that the present specimens were identical with Van Name’s
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Froure 48.—Cialluria longa Van Name: g, right side of the 55 mm. individual; &, left
side of the mantle bedy; ¢, dorsal transverse muscle; d, part of endostyle and fragments
of ventral transverse muscles; ¢, ciliated groove.
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type specimen. Ividently, the number of transverse body muscles
is somewhat variable and the longitudinal plications on the stomach
may be rather faint in some specimens.

The present species superlicially resembles Mlerygascidia mivabilis
Sluiter, 1904, from the Siboga avea. At first, I considered the present
specimens as the second species of the genus Plerygasecidia, although
there are the following differences: Pterygascidia has (1) a pair of
remarkable fin-shaped semicireular prominences on the dorsal side
just behind the atrial aperture; (2) an oblique row of short muscular
pieces on each side of the anterior half of the body; (3) no real stig-
mata on the branchial sac; (4) esophagus considerably long, proceeds
forward at first, turns backward to the posterior end of the body and
then runs anteriorly again to the stomach; and (5) dorsal lamina a
plainly edged membrane. The third difference is somewhat impor-
tant, but Sluiter’s figure (pl. 7, fig. 2) seems to show an intermediate
state between the stigmatal structure and the strictly nonstigmatal
one. For this reason this point cannot be accepted as an essential
eeneric characteristic differentiating the present specimens from
Pterygascidia. The differences 1, 2, and 4 can be of specific impor-
tance, but they cannot be accepted as generie characteristies. IMow-
ever, the last difference is considered as a very important generic
characteristic, and hence I want to retain Van Name's genus Ciallusia
for the present specimens.

Family Perophoridae
61l. Peraphora formosana (Oka)
Eeteinascidia formosana Oka, 1931a, p. 173, 3 figs.
Perophora bermudensis Berrill, 1932, p, 80, fig. 3A.
Perophora oricntalis Arnbiick-Christie-Linde, 1935, p. 6, 1 fig.
Perophors formosana Tokiolka, 10534, p. 218, fig. O ; pl. 31, figs. 4=-5.
MATERTAL EXAMINTD

Parar Istaxp: Iwnyama Bay, east side of Oyster Pass; GVF sta. 220, One
zooid (UENM 11441).

Wake Istaxp: C. 1, Edmondson, stn, 6128, One large colony {(USNM 11756).

Descrierion.—A single individual from the Palan Islands and a
large colony consisting of a number of zooids from Wake Island were
examined. The specimen from the Palau Islands is a zooid 2 mm.
long, its test and mantle are transparent and a small amount of pur-
plish-brown pigments are contained between the stigmata which are
arranged in five rows, but a few of them extend to both the first and
the second rows. In the specimens from Wake Island, the mantle
musculature passes through both anterior and posterior sides of the
atrial aperture. Each stigmatal row contains 20-25 stigmata.
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62, Perophora species

MATERIAL EXAMINED
PuiLerise Istanos : Pangapuyan Island, Bavara at the other side of Hitio,
1 fathom; W. R. Taxlor, January 1041, Sand, wmad, and stone with eelgrass,
Two specimens (USNM 11677).
Reararks.—The two individuals are in such poor condition that
specific identification is quite impossible,
63. Ecteinascidia imperfecte Tokioka
Flaure 40
Eeteinascidia imperfoete Toklokn, 1950, p, 129, fig. D, 3-4.
MATERIAL EXAMINED

Paraw Israxns : Iwayama Day, east side of Oyster Pass; GVF stn, 220, One
colony (USNM 11440).

Descmirrion.—A single colony was examined, consisting of a stolon
creeping on the surface of a shell of fsognomon sp., and four zooids.

E

Froure 49.—Ecteinascidia imperfecta Tokioka: a, left side of mantle body; b, part of inner
surface of branchial sac; ¢, one of the prominences supporting inner langitudinal vessels
at crossing points between longitudinal and transverse vessels,
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One zooid very small, the others about 3.5 mm. in length when
measured on mantle body., Animals laid with ventral side down.
Branchial aperture terminal and 6-lobed, atrial aperture situated
near middle of body and also 6-lobed(?). Both siphons short. Test
very thin, quite transparent; mantle and wall of stolon pigmented
heavily in purplish brown. A number of transverse muscles on right
side of body, on left side only about 25 transverse oblique muscles are
in dorsal half of body anterior to atrial siphon, about 10 just posterior
to atrial siphon. Stigmatal rows 17, about 8 stigmatal rows in area
posterior to anterior margin of intestinal loop. Inner longitudinal
vessels approximately 20 on each side; generally a single stigma in
each interval between longitudinal vessels. Very small papillae (fig.
49¢) at crossing points between longitudinal and transverse vessels.
Tentacles about 30, larger and smaller ones discernible. Ciliated
groove a longitudinal slit. Dorsal languets very prominent, nearly
one dozen. Stomach oval in outline, both hind stomach and middle
intestine distinetly defined. Second intestinal Joop very deep, axis
passes through esophageal region. Anterior margin of intestinal loop
located at level slightly posterior to base of atrial siphon. No gonads
found.

Family Ascidiidae
6. Ascidia sydneiensis samea (Oka)
Ficure G0
Ascidia samea Oka, 1935, p. 461, figs. 31-32,
Ascidin sydneiensis sames Tokioka, 1053a, p. 226, pl. 34, figs. 6-10; pl. a0, figs.,
1-10; pl. 36, figs. 1-10.
MATERIAL EXAMINED

PoILIFPINE Istaxpe: O Jolo Island; Albatross sta, 5558, One specimen
(USNM 11744).

Descrrerion.—A single specimen from the Philippine waters was
examined. It is 65 mm. long by 31 mm. wide, fairly flattened laterally
and attached to the substratum by the whole left side.

Branchial siphon terminal, posterior base of atrial siphon situated
approximately at middle of body; both siphons moderate in length.
Test rather hard, gelatinous, pale grayish yellow. Surface smooth,
carries no foreign matter. On each side of the base of branchial si-
phon are 10-20 short, longitudinal museles, but most parts of right side
of body are provided with only transverse museles; all are short, con-
fined to area along periphery of body, although some vessels connect
edges of transverse muscles across central muscleless area. Branchial
aperture T-lobed, atrial aperture G-lobed, all lobes pectinated.

On each side of branchial sac 50-80 inner longitudinal vessels; trans-
verse vessels about 150, arranged in order—thick thin thin thin me-
dium thin thin thin thick—; papillae at crossing points between longi-
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Firoure 50.—Arcidia rydneiensis ramea (Oka): g, 65 mm. specimen; 6, nght side of mantle
body; ¢, left side of mantle bedy; 4, one of the supporting prominences of inner longitudinal
vessels; ¢, ciliated groove,

tudinal and transverse vessels very conspicuous, intermediate papillae
absent. Roughly one plication in each interval between longitudinal
vessels, 8 to 9 elongated stigmata seen in each plication. Tentacles
about 40, the arrangement—Ilarge small medium small large—may be
seen at some places. Ciliated groove consists of two elongated grooves
curving complicatedly. Dorsal lamina ribbed, although edges of ribs
scarcely project from laminal margin. Two pontid shrimps found in
branchial sac. Anterior margin of intestinal loop situated at level of
middle of base of atrial siphon. Esophagus moderate in length,
opens roughly at middle of distance between atrial siphon and pos-
terior end of body. Stomach rather elongated with several longitudi-
nal plieations seen faintly through wall. Second intestinal loop very
deep, its axis passes through pyloric half of stomach. Margin of anal
lobes plain. Male and female gonads show confizuration generally
seen in usual species of Aseidia, testicular follicles spread over proxi-
mal branch of second intestinal loop and eardiac half of stomach.
206-191—67——10
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Resraris.—The present specimen conforms well to dscidia sydnei-
ensis samea from Japanese waters in details of the structure of the
branchial sae, although the existence of vessels connecting some of the
widely interrupted transverse muscles on the right side seems to be
unique for the Philippine specimen. The structure and arrangement
of the alimentary organs in the present specimen closely resemble the
specimens from the Philippine waters of Ascidia depressiuscula Heller
which were described by Van Name. The arrangement of the mantle
musculature and the appearance of the ciliated groove, however, dif-
fer distinctly between the present specimen and Van Name's speci-
mens of A, depressivscula.

65. dscidia gemmata Sluiter
Froure §1
Ascidia gemmata Sluiter, 1805, p. 177, pl. 9, figs. 7-9.—Sluiter, 1004, p. 20.-
Hartmerer, 1019, p. 95, fig. 19; pl. 2, fig. 49.—Tokioka, 1050, p. 131, fig. 11;
pl. 9, fig. 2—Tokioka, 1952, p. 103, fig. 9.
MATERIAL EXAMINED

MARTANAS IsLANDS: Haipan, Tanapng Harbor; P. E. Cloud, sta. D-7. One
specimen (USNM 11502},

CaroLine Istaxns: Kapingamarangl Atoll; lagoon reef Hare, in Pocillopora;
Cadet Hand, Sta. 333, July 20, 10i4. Ope specimen (USNM 11768).

WaEE Ispaxp: . H, Edmondson, stn. 606. Three specimens (UBNM 11754).

Descrrerion.—Five specimens are in the material : three 10-29 mm.
individuals from Wake Island, a 30 mm. long individual from Hare,
Kapingamarangi, and a small 14 mm. long specimen from Saipan
Island. The animals attach to the substratum by the left side.

Branchial aperture terminal; atrial aperture usually situated ap-
proximately at level of posterior one-third of body (fig. 51a). How-
ever, on specimen from Saipan which is strongly contracted in anterior
half of body (figs. 518, ¢), 9-lobed atrinl aperture opens near middle of
body. Test gelatinous, translucent or transparent, faintly milky white;
consistency varies from soft to hard ; comparatively thick, smooth on
surface. Mantle of moderate thickness, musculature on right side
where transverse muscles are rather dominant. Many yellowish cor-
puseles in anterior half of mantle body in some specimens, which may
indicate that this portion might be reddish in living animals.

In 14 mm. long individual about 80 transverse vessels, all nearly of
same thickness, plications hardly observable. About 40 inner longi-
tudinal vessels on right anterior half of sac. Usnally 2 (rarely 3)
stigmata in a mesh, intermediate papillae absent. Dorsal lamina sup-
ported by many ribs, the tips protrude from free margin of lamina.
Specimen 30 mm. long has 42 inner longitudinal vessels, its cilinted
groove simple, U-shaped (fig. 51¢). Ciliated groove in other speci-
mens divided into 2 to 6 sections (figs. 51 e, f). Anterior margin of
intestinal loop reaches middle of distance between bases of both
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Fioure 51.—drcidia gemmata Sluiter: a, specimen from Kapingamarangi. bd, Mantle
body: b, right side, Saipan specimen; e, left side of same; d, left side, 2 Wake specimen.
&=, Ciliated grooves: e, Wake specimens; f, Saipan specimen; g, Kapingamarangi speci-
men. B, A papilla at crossing point between longitudinal and transverse vessels, the
Saipan specimen,

siphons. Second intestinal loop deep, its axis passes through pylorie
end of stomach or proximal portion of intestine; turning part of loop
considerably swallen.
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66, Ascidia minuta Tokioka
Fioure 52
Aseidia minnte Tokioka, 1050, p. 120, fig. 10,

MATERIAL EXAMINED

Paraw Istaxns: Barrier reef 8 mi, NW, of Koror Island ; GVF sta. 25, Twao
small specimens (USNM 11384) —Iwayama Bay, Geruberugniru Pass; GVIP sta,
85. One specimen imperfectly preserved (USNM 11451).

Descrirrion—Of the three specimens examined from the Palau
Islands, two are probably juveniles and less than 3 mm. in length, the
other is 8 mm. in length and torn in the posterior part of the body.

Branchial aperture terminal, 6-lobed, each lobe more or less sub-
divided into two lobules; atrial aperture situated near middle of right
side of body and 10-lobed in largest specimen. Test thin and trans-
lucent or transparent, surface usually holds fine sand or other foreign

Ficune 52 —dreidis minuta Tokioka: a, 3 mm. specimen; b, left side of mantle body of
same; ¢, ciliated groove of 8 mm. specimen; d, dorsal languet of same; ¢, a supporting
process of inner longitudinal vessels.
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matter. Mantle yellowish brown to brownish, especially pigmented
dark brownish in anterior one-third of body, including both siphons.
Right side of mantle wholly reticulated with fine museular fibers, the
transverse ones remarkably dominant. Anterior margin of intestinal
loop does not rench beyond level of base of atrial siphon, Axis of
second intestinal loop passes through the esophageal region. Doth
hind stomach and middle intestine obscure. Individual 8 mm. long
has 21 partly imperfect inner longitudinal vessels on each side; 19
dorsal languets counted in this rather imperfectly preserved speci-
men. Languets are distal portions of prominent ribs supporting low
dorsal lnmina. About two stigmata in each mesh. Supporting proe-
esses of inner longitudinal vessels roundish distally and hold longi-
tudinal vessels on their ventral side near distal end; intermediate
papillae absent. Tentacles about 20, larger and smaller ones differen-
tiated. Ciliated groove an elongated slit interrupted near middle with
two minute openings; dorsal tubercle apart from dorsal ganglion for
length of ganglion.
67. Ascidia aperta Sluiter
Fioure 53

Ascidia aperte Sluiter, 1004, p. 38, pl. 2, fig. 4; pl. 6, figs. 1-5.—Van Name, 1918,

p. 119, fig. 75-T0.—Tokioka, 1054a, p. 2567, pl. 32, figs. 2-8; pL 33, figs. 1-4.

MATERIAL EXAMINED

MarsHALL IaLawos: Rongelap Atoll; Naen Isiand, below low tide, in lagoon;
AL W, Johnson, coll., July 12, 1040, Soven specimens (USNDM 11537).

Descrrerion.—There are seven specimens from Rongelap Atoll, 25-
40 mm. in length and attached to the substratum by the whole left
side.

Branchial aperture terminal and 9-lobed, atrial aperture opens
slightly posterior to middle of body and 6-lobed. Both siphons short
but stout; lobation of each aperture rather indistinet. Test trans-
lucent or transparent, soft, gelatinous, and pale yellowish. Surface
nearly smooth, carries no foreign matter. The most striking feature
of these specimens is that the mantle is almost completely devoid of
body musculature, except for poorly developed siphonal musculatures.
Musculature of branchial siphon consists of about 10 fine sphincters
confined to distal half of siphon (indicating anterior distal portion in
front of peripharyngeal band); atrial siphon consists of 2 or 3
marginal sphincters and 1 or 2 other fine circular musecles located
slightly apart from marginal ones, also 6 groups of fine and short
retractors at each interval between lobes.

Branchial sac of a 25 mm. long individual has 71 transverse vessels
and 50 inner longitudinal vessels on each side. Plications absent;
4 stigmata in each mesh; intermediate papillae present (fiz. 53¢).
Tentacles about 20, larger and smaller ones differentiated; larger
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Fioune 53.—dAscidia aperia Sluiter: a, right side of mantle body; b, left side of same; ¢,
two supporting papillae of inner longitudinal vessels; 4, ciliated groove.
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ones arranged at level just behind posteriormost branchial sphineter,
smaller ones situated more anteriorly. Ciliated groove a short trans-
verse groove (fig. 53d) located in front of dorsal ganglion, separated
by the length of one to two ganglions. Dorsal lamina supported by
ribs, its margin serrated. Two laminae along dorsomedian line just
behind ciliated groove, roughly for distance of length of branchial
siphon. Anterior margin of intestinal loop reaches level of anterior
base of atrial siphon. First loop very spacious; second loop extremely
shallow, its axis passes through esophagus, which opens to branchial
sac slightly anterior to dorsoposterior corner of body. Two ridges
on left side of stomach. Anal margin may be thickened, undulating,
or divided into a few lobes in some specimens.

Resargs.—The present specimens are characterized by their poor
musculature on the right side of the mantle body. Numbers of trans-
verse and inner longitudinal vessels seem to be more numerous in the
present specimens than in specimens, from the Tokara Islands,
described by Tokioka in 1954. In spite of the existence of above-
mentioned specialty and diflerences between the Rongelap specimens
and previously described ones, the former may be identified safely as
Ascidia aperta, because the most important charaecteristic of the
species, the structure of the alimentary system, conforms exactly to
that of the present specimens. Vessels in the mantle are found full
of yellowish corpuscles, which seems to indicate that these animals
might have been reddish orange when they were alive.

68. Ascidia papillosa, new specics
Frovne b4

Hovoryre—~USNM 11732: Japan; Honshu, off Noma Saki S. 86°
E., 5.7 mi., 19-20 fath., mud, sand, pebbles, and shells; Albatross sta.
3724, May 15, 1900.

Descrieriox.—A flattened specimen 42 mm. long by 17 mm, wide
from off Honshu Island, Japan, is described. Animal attached to sub-
stratum by entire left side, yellowish brown, surface covered sparsely
with mud. Branchial aperture terminal and 8-lobed ; atrial aperture
6-lobed, situated near middle of body, its posterior margin just at the
middle; both siphons short. Many small (about 1.5 mm. long) hollow,
finger-shaped protuberances over free surface of test, set especially
densely around apertures. Right side of mantle body wholly retic-
ulated with musculature, which consists chiefly of longitudinal and
transverse muscles in anterior and posterior parts of body, very com-
plicated musculature in middle of body.

Inner longitudinal vessels 31 on each side, transverse vessels 125,
About T stigmata on each plication. Nearly 100 tentacles, smaller,
medium, and larger ones differentiated. About 50 smaller tentacles ar-
ranged in intervals between larger and medium ones. Ciliated groove
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Ficure 54.—dscidia papiliosra, new species: a, right side of holotype; b, optical scetion of
middle part of test; ¢, right side of mantle body; d, left side of same; ¢, ciliated groove;
f, a supporting process of inner longitudinal vessels.

simply U-shaped, situated in front of dorsal ganglion, separated from
ganglion by distance of 1.5 times the length of the ganglion. Dorsal
lamina ribbed, tips of ribs project from laminal margin. Anterior
margin of intestinal loop reaches middle of range between both
siphons. Second intestinal loop very deep, axis passes approximately
through middle of roundish stomach. Anal margin plain, Ovary
situated at inner part of first intestinal loop; testicular follicles spread
over proximal half of ventral branch of first intestinal loop and an-
terior margin of stomach.

Remargs—The structure of the alimentary system in the present
specimen resembles that of Ascidia longistriata Hartmeyer, 1906, al-
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though the anterior margin of the intestinal loop reaches more
anteriorly than in A. longistriata. Inmer longitudinal vessels are
somewhat fewer than in A. longistriata. Particularly, the spinose
appearance of the test is unique in the present specimen. Probably
the specimen should be treated as a distinet species closely related to
A. longistriata.
69, Phallusia julines Sluiter
Froune 55

Phallusia jufinca Sluiter, 1019, p. 7, figs. 13-16.—Hartmeyer, 1919, p. 09, fig.

20; pl. 2, figs. 61-63.—Hastings, 1931, p. 31.—Tokioka, 1050, p. 138, fig. 13;

pl. 9, fig. 4. —Tokiokn, 1952, p. 107, figs, 11-12.

MATERIAL EXAMINED

Parar Istaxps: Iwayama DBay, south end of Guazima; GVEF sta, 224, One
specimen (USNM 11406).—Iwayama Bay, south end of Island XX; GVF sta,
134. Three specimens (USNAM 11416).

Descrierion.—Tour specimens were examined from the Palau
Islands, respectively, 40, 59, 60, and 62 mm. in length. Ramified
vessels full of yellow corpuscles run through the test and can be
seen distinctly on every specimen. The appearance of the test sur-
face differs slightly from that of previously deseribed specimens
from the same locality (Tokioka, 1950), as the surface is devoid of
minute papillae, and is quite smooth in the present specimens. The
basal part of the distal branch of the second intestinal loop is swollen
remarkably. The 59 mm. long individual was dissected to clarify
the structure of the branchial sac. There are 55-65 inner longitudinal
vessels on each side, all devoid of intermediate papillae. Tentacles
54, excluding a few minute ones. Secondary dorsal tubercles 48 on
left, 30 on right side.

Figure 55— Phalluria julinea Sluiter; primary dorsal tubercle of the 59 mm. individual,
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Family Rhodosomatidae
T0. Corella joponica Herdman
Poune 06
Corclla japonice Hoerdman, 1880, p. A72—Herdman, 1882, p. 100, pl. 20—Trau-
stedt, 1885, p. O—Trapstedt & Wellner, 1804, p. 10—Uartmeyer, 1006,
P 20 —Tokioka, 19530, p. 281, N 11 pl. 39, fgs, 1-10.
MATERIAL EXAMINED
Jarax : Honshu; off Ose Zakl, 8. 82° W, 3.3 mil.; Albatross sta, 3714, One
gpecimen 18 mm. long (USNM 117738).—Honshu; off Noma Saki, N. 18° B,
8.8 mi.: Albatross stn. 8725, Specimens 24, up to 44 mm. in length (USNAM
11774).

Descriprion.—Most of the specimens from Albatross station 3725
are provided with typical museulature, although the number of m uscles
varies. The test is rather cartilaginous in these specimens, and the
undersides hold sand grains and fine gravel, rooty protuberances are
practically absent.

The specimen from station 3714 (USNM 11773) carries coarse sand
grains over the body surface, and has many ramified rooty protuber-
ances (figs. 56 @, ). The musculature consists of a small number of
museles, as in those reported from Sagami Bay (Tokioka, 1953a).

Fraune 36.—Corella japonica Herdman: a, the 18 mm. individual from sta. 3714, encrusted
with coarse sand grains and with many ramificd rooty protuberances; b, the other 18
mm. individual from same station, nearly exposcd, but parily covered with mud and
fine sand.



PACIFIC TUNICATA OF T.5. NATIONAL MUSEUM 149

71. Corella japornica var. asamusi Oka
Fioune 57
Corelle japonica var, asamusi Oka, 1927a, p, 492, fig. M8 —0ka, 19310, p 198.—
Olka, 1935, p. 458,
MATERIAL EXAMINED

Jaraxw : Hokkaido Islaund, Hakedate; 15 8. Morse, coll, One speclmen (USNM
116435).

Descrirrion.—A single specimen was presented to the U.S. National
Museum from Tokyo Imperial University, Japan. The specimen is
a flat mass measuring 40 mm. by 31 mun. in extent and 7 mm. in thick-
ness. Test rather hard, gelatinous, translueent, fainily milky white,
reddish-brown musculature visible through test. Surface mostly
covered with mud. Branchial “aperture terminal; atrial aperture
situated at level of anterior quarter of body length. Muscles much
more numerous than in typical specimens described previously (fig.
57). Innerlongitudinal vessels 30 on right, 32 on left side. Transverse
rows of infundibula about 30. Longitudinal vessels supported in most
parts by papillae on transverse vessels and median intermediate
papillae.

Frigure 57.—Corella japonica Herdman var, aramusi Oka: left side of mantle body, showing
strongly developed musculature.
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72, Chelyosoma silajo Oka
Fraure 58
Chelyogoma siboje Oka, 1006D, p. 51.—0ka, 1935, p. 460, fig. 30,

MATERIAL EXAMINED

Japax: Hokkaldo Island, Otaru; B 8. Morse, coll. One specimen (USNM
1100 .

Descrirrion.—A single specimen was found in the material. It is
50 mm, by 38 mm. in extent, 24 mm, in height, and the siphonal area
is 34 mm. by 30 mm. in extent. Animal is attached to substratum
somewhat obliquely as shown in lateral view (fig. 585), which is given
rather schematically., Test thick, eartilaginous, brownish; surface
covered with bryozoans and small algae on some parts. Siphonal aren
bears 31 plates in all: 23 marginal plates, 2 central plates, 3 intermedi-
ate plates on each side. Body surface other than siphonal area is
wrinkled or very irregularly grooved.

Froure 58.—Chelyosoma sibaja Oka: a, apical side of the specimen; b, lateral side.
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Order Stolidobranchia: Family Botryllidae
T3. Dotryllus primigenus Oka

Botryllug primigenus Oka, 1028, p, 308, figs, A-B.—Van Name, 1045, p. 223, fig.
134.—Tokloka, 1951a, p. 7, fig. G.—Tokioka, 1958n, p. 230, pl. 42, figs. 1-4.
MATERIAL EXAMINED

CHixa: Vicinity of Amoy; 8. F. Light, coll., May 20, 1024. One colony at-
tached to Telesto { USNAL 11706) .

Paraw Istaxps: Iwayamn Bay, mouth of Oyster Pass: GVF sta. 230A. More
than 12 small colonies ( USNAM 114606).

Descrrerion.—About a dozen colonies from the Palau Islands and
a single extensive encrusting colony from Chinese waters were ex-
amined. The former are all very small, crowded on branches of a
corallinacean alga, each containing only a few or several zooids. Test
transparent, mantle purplish brown. Chinese colony encrusts a horn-
shaped aleyonarian colony and measures roughly 40 mm. long by
16 mm. wide at the largest massive portion. Test gelatinous, quite
transparent, pale brownish; 9 plications on stomach. In all eolonies
zooids communicate with exterior through individual branchial and
atrial apertures; stigmatal rows always four.

74. Botryllus tuberatus Ritter & Forsyth
Ficure §9

EBotrylius tuberatus Ritter & Forsyth, 1917, p. 461, pl. 39, figs, 10 & 12; pl. 40,
fig. 22.—Van Name, 1945, p. 225, fig. 135.

Botryllus communizs Oka 1927hb,, p. G07.—Tokioka, 1951a, p. 8, fig. 6.—Tokioka,
1851b, p. 14, fig. 3.—Tokioka, 1933a, p. 237, fig. 15; pl. 2, figs. 3—4; pl. 42,
figs. 5-0.

MATERIAL EXAMINED

CHiNA: Probably Amoy; T. ¥. Chen, University of Amoy, recelved October 12,
1032, Ome colony (USNAM 11533).—Vicinity of Amoy: 8. F. Light, coll. Two
colonies (USNM 11705).

Paraw Iscaxps: Hastern end of Urnkthapel Island, outer reef; GVEF sta. 28,
One colony (USNM 11454).

Giunert Ispanps: Onotoa Atoll; P. I, Cloud, sta. GOC-59. Four colonles
(USNM 11475).

Descrrrrion.—A single colony from the Palau Islands, three col-
onies from Chinese waters, and four small ones less than 3.5 mm. %3
mm. in extent from the Gilbert Islands were examined. The Palau
specimen is an encrusting form, 25 mm.X 15 mm. in extent and 2 mm.
in thickness. The Chinese specimens consist of two massive colonies
and one complicatedly shaped colony consisting of 9 club-shaped
masses (fig. 59a), the largest about 10 mm. in diameter and 20 mm. in
length, the smaller ones nearly spherical. Zooids are found only on the
upper surface of distal parts of above-mentioned club-shaped masses.
The massive colonies are large, about 20 mm. in diameter and up to
42 mm. in length and lobated rather irregularly.
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Ficure 539.—Botryllis tuberatus Ritter & Forsyth: a, colony from Amoy; b, arrangement
of contracted zooids in a specimen from China; ¢, 0.5 mm. long young zooid from the
Palau Islands colony; d, inside of prebranchial area of same zacid, showing two tentacles,

enlarged.

Test soft, gelatinous, translucent to transparent, and may be yellow-
ish white or faintly purplish brown. Zooids always pigmented in
dark purplish brown and arranged regularly in stellate systems; each
system consists of 4-12 zooids, most frequently 7-10. Colony surface
usually exposed, although sometimes it carries some mud. Specimens
from Palau Islands and Chinese waters seem to be in budding stages,
with darkly pigmented old zooids arranged in stellate systems and all
contracted strongly; newly formed young zooids colorless or very
lightly pigmented, wholly expanded, situated one at ventral side of
each old zooid, filling interspace between systems formed by old zooids,
but without forming any systems by themselves and sometimes open-
ing to exterior individually. In the colonies from Chinese waters,
all zooids have lost eommunication with the exterior and have buried
themselves completely in test. Large old and young small zooids
arranged roughly in stellate systems as shown in figure &; probably
a stage just before reformation of stellate systems by both old and
young zooids. Zooids situated obliquely. Stigmatal rows 4, stig-
mata 11-19 in a row and arranged (D=dorsal, V=ventral): D 4-6
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(1) 24 (1) 2 (1) 3-5 V. Only two tentacles in newly formed young
zooids (fig. 594), but at least four in larger old zooids. Anterior
margin of intestinal loop reaches middle of fourth stigmatal row or
third transverse vessel; anus opens at level of third transverse vessel.
Posterior half or two-thirds of stomach located posterior to rear end
of branchial sac; 7-10 longitudinal plications on stomach surface,
besides typhlosolis.

T5. Botryllus magnicoecus (Hartmeyer)
Froure G

Botrylloides nigrum var, magnicoccum -+ Sarcobolrylivides racemosum THart-

meyer, 1012, p. 271, pl. 41, fig. 11; p. 274, pl. 87, fig. 5; pl. 41, fig. 9.
Botryllug magnicoecus Michaelsen, 1921, p. 6, pl. 1, figs. 14 —Michaelsen, 1923,

p. Jh—Hartmeyer & Michaelsen, 1928, p. 331.—Hastings, 1931, p. 79, fig. G.
Polyeyelus rufus Oka, 1927, p. GOS.
Botryllus rufus Tokloka, 1933a, p. 240, pl. 2, fig. 5; pl. 48, figs. 4-T.

MATERIAL EXAMINED

Cuixa: Probably Amoy; received October 12, 1932 from T. Y. Chen, Univer-
sity of Amoy; sta. 1, no further data, one colony (UBNAM 11532): sta, 9, no
further data, two colonies (USNAL 11581).

Descrrerion.—Three colonies were examined, the largest is 33 mm.
*15 mm. in extent and 11 mm. in thickness. Colonies irregularly
lobate, dark purplish upper layer containing zooids, lower layer trans-
lucent, milky white. Test white. Surface free from foreign matter.
Very distinct stellate systems, each consisting of 4-11, most fre-
quently 6-9 zooids. Many whitish ampullae ave seen between these
systems. Zooids rather small, less than 2 mm. in length, situated
perpendicularly. Mantle deep purple but may fade to yellowish
brown. In branchial sac 9-11 stigmatal rows on right, 10-12 on left
side. Second row reaches midline dorsally; last row usually rudimen-
tary. Stigmata arranged (D=dorsal, V=ventral): D 5-6 (1) 2-3
(1) 2-3 (1) 3-5 V. Tentacles 8, larger and smaller ones alternate
regularly (fig. 605). Ciliated groove an oval orifice (fig. 60c).

Distal branch of first intestinal loop covers posterior two or three
stigmatal rows so that anterior margin of loop reaches tenth to sev-
enth transverse vessel. Second intestinal loop very shallow, axis
passes through cardiac half or cardiac end of stomach. Anus attached
to branchial sac at level of sixth or seventh transverse vessel and opens
at level of fifth or sixth transverse vessel; margin plain. Hind stom-
ach faintly constricted from following part of alimentary canal.
Stomach quite posterior to branchial sac with 13 longitudinal plica-
tions, including typhlosolis, on surface. Pylorie caecum very distinct.
Testis situated roughly at level of seventh transverse veszel or eighth
stigmatal row near middle on each side, usually right testis located
slightly more anterior than left one, approximately for distance of
one-half stigma length. Testis consists of three lobules (fig. 60d) in



Fioure G]—B otrylfus icoecat {H ]l a, left side of a zooid; b, tentacular ring;

ciliated grm ni left te arly stage; ¢, left side of stomach.
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earlier stages, but becomes so voluminous and complex in configura-
tion with growth that at last it spreads over four stigmatal rows
(fig. 60a).

Reaarks.—Zooids of the present colonies are smaller and with
slightly fewer stigmatal rows than those of the colonies described
under the name of Botryllus rufus (Oka) from Japanese waters,
which are about 4 mm. in length and have 14-15 stigmatal rows.
However, the general appearance of the colony and that of the zooid,
especially the existence of the remarkably long rectum, are common
to both the present specimen and Z. rufus. Therefore I wish to treat
&, rufus from Japanese waters as a synonym of B. magnicoecus
( Harimeyer).

T6. Botryllus compositus, new species
Fiaune 61

Hovoryee—USNM 11709 : Rangoon, Burma. G. I, Gates.

Descrrerion.—A single colony from Burinese waters was examined,
It 1s roughly oval in outline, 40 mun. X 24 mm. in extent and 14-15
mm. in thickness, consisting of a number of cormidia which are less
than 13 mm. X 7 mm. in extent and most frequently assume the form
of a polygonal prism having about 6 mm. diameter (fig. 61¢), al-
though they may be irregularly lobate (fig. 615).

Surface encrusted with fine sand grains. Zooids arranged regu-
larly in cireular systems, each consisting of 7 to 10 zooids. Zooidal
layer 2-2.5 mm. in thickness, encrusted with sand only sparsely on
surface; test of this part soft, gelatinous, transparent, not impreg-
nated with sand grains. Pinkish zooids seen through test of upper
surface, with sand grains missing above zooids. Larger lower
part of cormidium below zooidal layer covered densely with sand
grains; test there soft, gelatinous, translucent or transparent, and
contains fascicular vessels sparsely within, but no sand grains.
Zooids about 2 mm. in length, embedded perpendicularly in test.
Atrial aperture situated at level of first stigmatal row, with a distinet
tongue-shaped languet. Stigmatal rows 8-11 on right and 9-12 on
left side. Stigmata arranged (D=dorsal, V=ventral): D 4-5 (1)
3 (1) 2-3 (1) 24 V. Dorsal edge of each row reaches median line.
Tentacles 8, larger and smaller ones alternate regularly; some zooids
have minute tentacles in intervals between large and small tentacles,
then number of tentacles increases to 16.  Ciliated groove a small oval
opening. Intestine covers posterior one or two stigmatal rows.
Stomach located behind branchial sac, situated slightly obliquely and
with 9-12 longitudinal plications on surface, excluding typhlosolis.
Anus attached to branchial sac at level of seventh to fifth transverse
vessel and opens at level of sixth to fourth transverse vessel; margin
plain. A young individual 0.68 mm. long, not yet having communica-
tion with exterior, with 11 stigmatal rows on each side, has a rudi-

206-191—07—11
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Ficune 61.—Hotrylfus comporits, new species: 4, surface view of colony; b, surface of
irregularly lobated cormidium; ¢, prism-shaped cormidium; &, right side of a compara-
tively large zooid; e, ciliated groove.

mentary testis consisting of several follicles in front of intestinal loop
on each side approximately at level of seventh transverse vessel,

Resrargs.—The appearance of the colony consisting of a number
of cormidia is unique for the present genus, hence it is given the spe-
cific name compositus.

77. DBotrylloides tyreum Herdman
Frours G2

Botrylloides purpurcum Herdman, 1856, p. 41, pl. 1, figs, 1-3 ; pl. 2, fgs. 1-11. Not
von Drasche, 1883, p. 15,

Botrylloides dyrewm Herdman, 1880, pp. 344, 381 —Gottschaldt, 1898, p. 42—
Sluiter, 1004, p. 101.—Van Name, 1918, p. 111, fig. 67.
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MATERTAL EXAMINED

Parav Istaxps: Barrier reef 8 mi. NW. of Koror Island; GVP sta. 25, One
colony (USNM 11378).

Descrirrion.—A small, 7 mm. X7 mm. piece of colony from the
IPalan Islands was examined, it contained several zooids embedded in
the test, situated obligquely.

Test hard, gelatinous, thin but very tough, translucent, milky white.
Many embedded small purplish-brown ampullae scattered near sur-
face of colony, some especially minute and arranged regularly in a
cirele around each branchial aperture (fig. 62a). Zooids up to 3.5 mm.
in length. Anterior part of body surrounding plainly margined
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Fioure 62— Botrylloides tyreum Herdman: g, part of colony surface showing arrangement
of pigmented ampullae; b, left side of zo0id; ¢, ciliated groove; d, pyloric caccum and
vessels connecting it with proximal portion of rectum; ¢, left testis; f, right testis.
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branchial aperture pigmented dark purplish black, ventral side of
anterior hnlf of body also stained fairly deeply in same color. Trans-
verse vessels and both sides of endostyle also pigmented. Atrial
aperture opens slightly posterior to middle of dorsal side of body.
Stigmatal rows 17-19 on right, 15-20 on left side; all rows reach
median line dorsally, last row rudimentary. Stigmata arranged
(D=dorsal, V=ventral): D 6-8 (1) 45 (1) 5 (1) 6 V. Tentacles
about 8, cilinted groove an elongated elliptical aperture (fig. 62¢).
Alimentary canal comparatively small. Posterior half of stomach
exposed beyond posterior margin of branchial sac; stomach orange,
with 11 longitudinal plications on surface. Pyloric eaccum elongated,
arrangement of vessels near caecum unique (fig. 624). Middle intes-
tino remarkably long, covered with faintly pigmented epithelium,
passes to whitish intestine, forming a sharp angle at junction. Proxi-
mal part of intestine fairly swollen. Anterior margin of intestinal
loop reaches 14th transverse vessel. Second intestinal loop rather
distinet, axis passes through esophageal region. Anus opens at level
of 12th transverse vessel, plainly margined. Small testis in ventral
half of each side, situated at level of 13th stigmatal row, consisting of
threa lobules in earlier stages.

Rearargs.—Zooids of the present specimen are larger than those of
typical Botrylloides tyreum, which are up to 2 mm. in length, while
the alimentary canal seems to be comparatively smaller in the present
specimen than in the typical form. These differences are, however,
not to ba considered of a special significance,

78. Botrylloides violaceus Oka
Froure G3
Botrylloides violocenm Oka, 1927, p. G08.—Tokioka, 1949, p. 7, pl. 8, figs. G-8.—
Tokioka, 1951a, p. 10, fig. 8.—Tokloka, 1951b, p. 173.—Tokioka, 1953a, p. 241,
pl. 3, figs. 1-2; pl. 44, Ags. 1-5; pl. 45, figs. 1-4,
MATERTAL EXAMINED

Jarar : Hokkaido, Hakodate ; E. 8. Morse, coll. Two colonies (USNAM 110603).

Paraw Istanps: Ngemelis Island, seaward reef flat ; GVI sta, 61.  One colony
attached to coralline alga (USNAM 11301).

Descrrerion.—Two colonies from Japan and a small piece of colony
from the Palau Islands were examined. The Japanese specimens
are respectively 60 mm. X 25 mm. and 80 mm. X 35 mm. in extent and
2 mm. in thickness, and are encrusting gravels. They are reddish
brown; testicular follicles 4 to 9 in examined zooids; 9 plications on
stomach, besides typhlosolis.

The Palau specimen is somewhat problematical. A small, 4 mm.
long piece, containing only three immature zooids about 2 mm. in
length, purplish brown in color, embedded in the test, each inclined
and opened to exterior independently. Very probably zooids open
to common eloacal canal of elongated systems when colony grows up
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Fioure 63 —Batrylloider viglacews Oka: a, small piece of colony from the Palau lslands;
&, left gide of 200id from same.

and zooids increase in number. Stigmatal rows 10 on left, 11 on
right side. Usually dorsal edge of second row does not reach median
line, as example, in one zooid it falls the distance of four stigmata
from the median line on the right side; exceptionally it may reach
the dorsomedian line, as on left side of another examined zooid.
Posterior-most row rather rudimentary. Stigmata arranged
(D=dorsal, V=ventral) : D46 (1) 3— (1) 3-4 (1) 3 V. Tentacles 8,
larger and smaller ones alternate regularly. Ciliated groove an oval
orifice. Anterior margin of intestinal loop reaches seventh transverse
vessel, second intestinal loop very distinet, axis passes near cardiac
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end of stomach lying horizontally, nearly exposed behind branchial
sac and having 11 longitudinal plications, including typhlosolis.
Pyloric caccum very prominent. Anus situated at level of sixth to
seventh transverse vessel, plainly margined. Mantle and transverse
vessels of branchial sac pigmented purplish brown. Appearance of
second stigmatal row, which does not reach dorsomedian line, and
situation of anus seem to indicate the present small specimen assign-
able to a young colony of Botrylloides violaceus Oka.

Reaanns—Botrylloides leachi (Savigny), Botrylloides chevalense
Herdman, and Botrylloides diegensiz Ritter and Forsyth resemble
very closely Botrylloides violaceus Oka, and T am inclined to con-
sider that all of these four species might be treated under a single
species, B. leachi. However, until more erucial comparative studies
aro made ns to the appearance of the second stigmatal row and the
situation of the anus in these species, I wish to retain the name
B. wviolaceus for the form occurring in the western part of the
North Pacific.

79, Botrylloides violaceus marginatus, new subspecics

Froune G4

Hovoryre.—USNM 11447: Palau Islands; east reef, about 134 mi.
south of Ngaremdiu, at end of reef called Uchulachei, east side of
Urukthapel; 7°13'05" N., 134°26°30"" E. (HO chart 6078, 1st ed.);
depth 0-20 ft., coral with patches of sand. GVF sta. 227, October
15, 1955.

Pararyre—~USNM 11455 : Palau Islands; outer reef at eastern end
of Urukthapel Island, about 114 mi. north of Pkulasuch Point;
T°16°13"" N., 134°27'35" E. (HO chart 6076, 2nd ed.); depth 24
feet, in breakers; bottom covered with Turbinaria. GVE sta. 28, July
21, 1955.

Descrierion.—Two encrusting colonies from the Palau Islands are
described: one is very extensive and consists of three lobes respec-
tively 256 mm, X 20 mm., 26 mm. X 18 mm., and 20 mm. X 15 mm.
in extent and 2 mm. in thickness, while the other colony is much
smaller and narrower, only 34 mm. X 8 mm. in extent.

Test faintly milky white and transparent; a number of small,
elongated, purplish brown ampullae, which appear roundish when
seen from surface, scattered in test. Systems elongated, largest in
present specimens consists of 73 zooids. Several roundish, common
cloacal apertures in each larger system. Zooids about 2 mm. in length,
situated nearly perpendicular or slightly inclined, reddish brown or
purplish brown. Coloration darkest at anterior side of thorax sur-
rounding branchial aperture, but fades on lateral side of body and
on atrial languet. Systems yellowish orange along axial parts, while
periphery heavily pigmented purplish or dark brown when animals
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Fioune 64.—Botrylloider violacens marginatns, new subspecies: a, lobe of larger colony;
b, two pairs of zooids from a system; ¢, small gonad on right side.

are alive (fig. 642). Usually a pair of yellowish pigments near distal
end of atrial languet (fig. 645). Stigmatal rows 12-14 on right, 12-13
on left side, posterior-most row often rudimentary. Dorsal edge of
second row does not reach median line. From 8 to 9 rows exposed
through a huge atrial opening. Up to 15 stigmata in each row on
each side of body; arranged roughly (D=dorsal, V=ventral): D 3
(1) 4 (1) 3 (1) 4 V. Tentacles 8, larger and smaller ones alternate
regularly. Ciliated groove a minute oval opening, Situation of ante-
rior margin of intestinal loop varies from 12th transverse vessel to mid-
dle of 11th stigmatal row; that of anus fluctuates from 11th to 10th
transverse vessel. Stomach located behind branchial sac, with 8
longitudinal plications besides typhlosolis. Some zooids from smaller
colony have small gonads situated near middle of body at level of
posterior margin of branchial sae, just at position of cardiac end
of stomach on right side, and at level of 10th transverse vessel on
ventral left side, just along anterior margin of intestinal loop.
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Reaanks—The structure of zooids in the present colony closely
resembles that of the typical form of Botrylloides violacens Olka.
However, from my own observation, the coloration found in these
specimens scems to be unique and rather constant. Moreover, the
anus is located more posterior in the present specimens than in the
typical form in which the anus opens at the level of the ninth to
sixth transverse vessel. Because of the existence of these character-
istics I prefer at present to treat these specimens as a subspecies of
B, violaceus.

Family Styelidae

80. Symplegma viride Herdman
Fraune 5

Symplegme viride Herdman, 1886, p. 144, pl. 18, figs. 7-14.—Van Name, 1002,
p. 378, pl. 50, flg. 22 —Michaelsen, 1004, p. 23.—Van Name, 1921, p. 404,
fiz. T.—Van Name, 1930, p. 4582, figs. 50-51.—Berrill, 1032, pp. 78, 80, 85,
fizs. Gb, G, Se.—DBerrill, 1940, p. 272, figs. 1-5.—Van Name, 1945, p. 282, fig.
139, pl. 18, fig. 2.—Millar, 1953, p. 315, fig. 21.—Millar, 1055, p. 106, fig.
24.—Millar, 1956, p. 925.

Digndrocarpe botryllopsis Van Name, 1002, p. 383, pl. 54, fig. 68; pl. 59, figs,
120-121 ; pl. 60, fig, 123.—Alichaelsen, 1004, p. 43.

Diandrocarpe brakenhiclmi Michaclsen, 1904, p. 50,

Diandrocarpa brakenhiclmi var, ceylonica Herdman, 1906, p. 331, pl. 7, figs. 10-18.

Eymplegma viride brakenhielmi Van Name, 1921, p. 407, fig. 76.

Symplegma viride £, brakenhiclni Hartmeyer & Michaclsen, 1028, p. 353,

MATERIAL EXAMINED

CaINA : Probably Amoy ; received October 12, 1032, from T. Y. Chen, University
of Amoy: sta. 5, no further data. One colony (USNAM 11535).

Tratmann: Langsnen ; encrusting barnacles on a bamboo stake. II. M. Smith,
September 22, 1023. One colony (USNM 11762).

PAaLAU Istawps: Ngemelis Island; seaward reef flat. GVIE sta. G1. One
colony (USNAM 11300).

Descrrerion.—A small colony from the Palau Islands, a single mas-
sive colony, 25 mm. long and 10 mm. X § mm. on section near the
middle, from Amoy and a comparatively large encrusting colony, 37
mm, ¥ 21 mm. in extent and about 1 mm. in thickness, from Thailand
wers examined. The Palan specimen includes only two zooids, re-
spectively 2 mm. and 3 mm. in length.

Test transparent, vessels, and many ampullae full of yellowish cor-
puscles seen distinetly through test. Up to 80 vessels mostly running
in dorsoventral direction and anastomosing with one another cover
periphery of zooid. Amoy specimen sparsely covered with mud; test
transparent, gelatinous, somewhat horny to touch. Zooids about 2
mm. in length and yellowish brown. The Thai colony contains 2.5
mm.—4 mm. long zooids, test transparent.

Zooids laid with left ventral side beneath. Branchial aperture
subterminal, anterior margin of atrial aperture situated at middle of
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Fioune 65.—Symplegma piride Herdman: a, small colony from the Palau Islands; b, lefe
ventral side of a zooid from same; ¢, ciliated prooves; 4, stomach with elongated prloric
caecum, Thai specimen; ¢, left ventral side of a zooid, Amoy specimen; f, gonad of same
zooid; g, lobated westicular follicles, Thai specimen; b, trunk of larva from Amoy specimen;
1, side view of anterior end of same; §, tip of attachment process.

body. Both apertures slightly elongated along longitudinal axis of
body. Fine atrial tentacles present. Mantle musculature consists
of about 40 fine muscles running in dorsoventral direction and several
transverse ones crossing the former at right angles. Stigmatal rows
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9 in Palau specimen, 9 (left)-10 (right) in Amoy specimen, and 10-12
in Thai specimen. Dorsal edge of second row falls in distance of about
4+ stigmata to median line, Stigmata are arvanged (D=dorsal, V=
ventral) : D4-T (1) 3-6 (1) 3-T (1) 4-6 (1) 4T V. Parastigmatic ves-
sels absent. Tentacles vary remarkably in number according to lo-
cality, probably also to condition of preservation or degree of con-
traction; only 9 in Palau specimen, 12 in Thai specimen, but very
slender and up to 39 in Amoy specimens. Probably small or minute
tentacles become indistinet in a strongly contracted state. Ciliated
groove a small elongated opening.

Anterior margin of intestinal loop usually reaches near fifth trans-
verse vessel, although it may approach fourth transverse vessel in
Amoy specimen. Second intestinal loop deep and wide, axis passes
through esophageal region. Anus situated at level of seventh trans-
verse vessel (in the Thai specimen), middle of fifth stigmatal row;
margin thiclened but plain, Stomach globular, usually half as long as
intestinal loop, with a number of longitudinal plications on surface, 19
in Palau specimen and 11-13, besides typhlosolis, in Thai specimen.
Pylorie caccum long and very distinet, curves strongly towards left in
C shape, a vessel connecting caecum to proximal portion of rectum
leaves caecum at level of its distal one-third. Cardiac half of stomach
exposed behind branchial sac. Distinction between hind stomach
and middle intestine not clear (figs. 65b,4) in the Palau and Thai spec-
imens, but somewhat clear in Amoy specimen (fig. 63¢). Testicular
lobe mostly simple (figs. 65¢, f) in shape in present specimens, although
may be bifid or trifid in some zooids (fig. 6ig).

Larval trunk 550-600x in length, ellipsoidal in shape; tail approxi-
mately 900x in length and 250-300x in breadth, measuring on fin;
chorda about 700u in length. Four pairs of elongated ampullae seen
rather faintly on trunk. Three attachment processes present, two
dorsal ones prominent, ventral one rudimentary (fig. 65¢). Pigment
fleck of sensory organ situated near middle of body.

Reaargs.—There are five species of Polyzoinae in the warm water
region of the Western Pacific which resemble one another very closely.
They are characterized by possessing only a few inner longitudinal
vessels in place of branchial folds; a single hermaphroditic gonad on
each side of the body, which consists of a pair of testicular lobes and
a median ovary; and in forming the encrusting colony. These forms
are, however, distinguishable from one another by the following
characteristics:

Inner longitudingl vessels 3 on each side . . . 1. Botryllocarpa viridis (Pizon)
Inner longitudinal vessels 4 on each side:
Pylorie eacenm elongated and curved, a vessel connects distal one-third of the

caecum with Intestine. (Stigmatal rows 9-12, longitudinal plications on
ptomoneh 1100 oovp sorxwmine s . ... 2 Symplegma viride Herdman
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Pyloric enecum elongated, but not so strongly curved as in 8. viride; two vesspls
Issne from distal emd of caceum and braoeh In a complicated way, also one
conuecting anteroproximal side of cacenm to Intestine, (Stigmatal rows
12-14, longitudinal plications on the stomach 13,

3. Symplegmn oceanin Tokloka

Pylorie enecum short and stont, & vessel connects distal end of enecum with
intestine, (Stlgmatal rows 7-9, longitudinal pllcatlons on the stomach
L e || e e e e e 4. Symplegmn reptons (Oka)

Pylorie caccum indiscernible, n vessel conneets inner pyloric corner of stomach

with intestine, (Stigmatal rows 8-11, up to 13 longitudinal plieations on
T e e Rl P S - 3. Symplegma connectens Tokloka

8. reptans and 8. conneefens resemble each other in the structure of
the larva ; lnrva dilfers distinetly from those of 8. viride and 8, oceania.
In the first two species, the larva has three distinet attachment proe-
esses and the pigment fleck of the sensory organ situated in the pos-
terior half of the trunk, but no elongated ampullae defined distinetly;
while in 8. wiride, the ventral one of three attachment processes is
nearly rudimentary and the pigment fleck is located near the middle
of the trunk. The larva of 5. oceania has three distinet attachment
processes and usually 16 elongated ampullae are fairly well defined
on the trunk.

Bl. Stolonica styeliformis Van Name
Figure 606
Stolonica stycliformiz Von Name, 1918, p, 107, figs. 61-03; pl. 20, figs. 17-19.
MATERIAL EXAMINED

PEDIPPINE Istawps: Off Jolo Light; 20 fathoms, Albafross sta. 5174 (the
type locality and station)., Hundreds of specimens (USKM 11634).

Descrrerion.—Many individuals are crowded on a 30 em. long
gorgonian colony. Body roughly ellipsoidal in shape, attached to the
creeping stolon by posterior end, 17-25 mm. in length. Branchial
aperture terminal, atrial aperture situated slightly posterior to bran-
chial; both apertures 4-lobed. Test leathery, yellowish brown, thin
but tough. Surface covered sparsely with coarse sand grains, grooved
considerably in anterior one-third and wrinkled in posterior two-thirds
of body. Four purplish brown color bands run anteroposteriorly, con-
verging at branchial aperture, also one or two color bands extend from
anterodorsal part of body between both apertures to posterior end of
body. Five or six color bands diseriminated in all, but they may be
rather irregular or even obscure in some specimens. A few individuals
harbor small bivalves (Marmollaria sp.) in test. Mantle rather thiclk,
strong in consistency and yellowish brown. On inner surface on each
side 10-20 endocarps found. Fine atrial tentacles present. Usually
three strong, tendon-like fascicular appendages issue from posterior
end of body.
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Ficune 66.—Stolonica Ayeliformir Van Name: a, single individual, left side; &, left half
of mantle body, inner side; ¢, right half of same; d, ciliated groove; e, testes (above) and
ovaries (below); f, larva,
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In branchial sac approximately 30 stigmatal rows (28 in one ex-
amined specimen) and two plications on cach side. T nner longitudinal
vessels arranged as follows (D=dorsal, V=ventral) :

Loft D 4 (18) G (16) 8 ¥

Right DG (15) 9 (13) 11 V
Transverse vessels and parastigmatic vessels alternate regularly; 3
stigmata in each ordinary mesh, but up to 6 or 8 in meshes along
endostyle; stigmata elongated. Tentacles about 20, larger and smaller
ones differentiated. Ciliated groove an elongated longitudinal slit.
Second intestinal loop very shallow, axis passes through cardiac por-
tion of stomach ; rectum rather long; anal margin thickened, but plain.
Stomach ruugill} globular with about two dozen lnngltudmal plica-
tions on surface; no pyloric caecum. An endoearp enclosed in first
intestinal loop. In specimens examined, 6-16 ovaries and 210-273
testes found on each side. Testes small oval follicles; ovaries much
larger than testes and generally each contain a single ovum; margin
of aperture of oviduct undulating.

Up to 23 very large larvae in each dissected specimen. Trunk oval
in shape, up to 1.2 mm. in length, tail attains 3 mm. in length; thus
total length of larger larvae may attain 4.2 mm. Three attachment
processes arranged in triangle. About two dozen elongated ampullae
faintly discerned on surface, all very long, covering nearly entire trunlk.

82. Polyandrocarpa (Eusynstyela) sp. nff. monotestiz Tokioka
Frause 67
Polyandrocarpe ( Eusynstyels) monofesiis Tokiokn, 1053a, p. 247, pl. 48, figs. 1-T.
MATERIAL EXAMINED

Cmina : Probably Amoy; received October 12, 1932, from T. Y. Chen, Univer-
sity of Amoy; sta. 3, no further data. One colony (USNM 11536).

Descrierion.—A single massive colony, 33 mm. X 17 mm. in extent
and 7 mm. in height. Probably an encrusting colony enclosing some-
thing wholly within the mass, the real thickness of the layer of a single
row of zooids may be about 4 mm. Test gelatinous, tough, opaque and
milky white. Surface finely wrinkled, carrying a small amount of
mud and divided into a number of elliptical areas 3—4 mm. in length,
on each of which branchial and atrial apertures of respective zooids
are opened ; both apertures 4-lobed. Zooids situated slightly inclined
towards ventral side, about 5 mm. in length when taken out of test and
freely expanded. Branchial aperture terminal, posterior margin of
short atrial siphon situated at middle of body. Mantle delicate, pale
yellowish brown. About 10 small endocarps on inner surface of man-
tle on each side. Fine tentacles present on atrial velum. Four
branchial folds on each side, of which second and fourth do not form
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Ficure 67.—Polyandrocarpa (Eurynriyela) sp. aff. monotestis Tokioka: a, right half of
mantle body, inner side; b, left half of same; ¢, dorsal tubercle; d, optical seetion of gonad
attached to body wall; &, attachment surface of a gonad.

a perfect fold but are represented by gathered vessels. Inner longi-
tudinal vessels arranged (D=dorsal, V=ventral) :
Left D0 (8) 1 (2) 1 (8] 1 (4) 0¥
Right DO (9) 0 (3) 1 (7) 0 (4) 0V

Thicker and thinner transverse vessels alternate regularly, also
parastigmatic vessels at some parts of branchial sac. Usually 3 or 4
elliptical stigmata in each mesh, but may be up to 14 in larger meshes
along right side of dorsal lamina edged plainly. Tentacles very slen-
der and numerous, up to 75 in examined zooids. Ciliated groove a
short longitudinal slit. Second intestinal loop very wide, its axis
passes through cardiac end of stomach which is elongated, about half
as long as ventral branch of first intestinal loop, a distinet pylorie
caccum and 16-17 longitudinal plications on surface. Ksophagus
short. Anal margin plain or thickened, forming two lips, or undulat-
ing and forming a number of lobules, up to a dozen in some zooids.
From 6 to 8 elliptical gonads on each side. Xach gonad attached to
body wall by its posterior half, just at surface of testis (fig. 67d),
which is represented by a single oval follicle (fig. 67¢).

Rexarks.—Although there are a few differences between the pres-
ent specimen and Polyandrocarpa (Eusynstyela) monotestis Tokioka
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from Sagami Bay, Japan (in the latter, the stomach is comparatively
larger and with 14 longitudinal plications; tentacles are fewer, 85-40;
the fourth branchial fold is represented by a fold), they agree with
each other so well in the general appearance of the zooid, especially in
the structure of the gonad containing a single testicular lobe. For this
reason, I prefer to treat the present specimen as a form aflined to P.
(£.) monotestis, although it is not impossible that the present specimen
might represent a loeal variety or form.

83. Polyearpn aurata (Quoy & Gaimard)
Fieure 63

Agcidie aurate Quoy & Gaimard, 1834, p. 559, pl. 3.

Polycarpe aurate Sluiter, 1M, p. 57.—Herdman, 1006, p. 818, pl. 5, figs. 1-6.—
Hartmeyer, 1919, p. 40, pl. 1, figs. 17-18.—Tastings, 1931, p. T4.—Tokloka,
1955h, p. 63, fig. 3; pl. G, fige, 17-20,

Pandoeie aurata Van Name, 1018, p. 04, figs. 47-458; pl. 25, figs. 6-6.

Polyearpa sulcata Herdman, 18582, p, 179, pl. 23, figs. 9-13.—von Drasche, 18584, 18
879, pl. 6, fig. 12; pl. 7, figs. 1,220 —Traustedt, 1885, p. 48.

Siyela paoloessa Sluiter, 1800, p. 337.

Styele (Polycarpa) prneamonodes Sluiter, 1805, p. 179, pl 10, figs, 1-3.

Polyearpe aurata var, planae Herdman, 1809, p. 51, pl. Cyn. 20, figs, 1-5.

Polyearpa pedunculate Pizon, 1908, p. 216, pl. 12, figs. 21-24.

MATERIAL EXAMINED

CanoLINE IsLANDS : Ifaluk Atoll; lagoon shore off middle of Ella Islet, 134 fath.,

collected by diver Tawaitin, October 21, 1053. F. M. Bayer, no. 714, One specl-
men attached to coral (USNM 11748).

Descrrerion.—The individual examined is 89 mm. in length. Test

leathery, reaching about 8 mm. in thickness at some parts, very tough,

Fioure 68— Polyearpa aurala (Quoy & Gaimard): Dorsal tubercle of the 8% mm. specimen,
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dark yellowish, inner surface whitish. Three remarkable longitudinal
grooves on surface on each side.  Quter side of mantle grayish yellow
brown, inner side and viscera dark brownish. Arrangement of inner
longitudinal vessels of branchial sac (D=dorsal, V=ventral) :

Left D 4 (21) 8 (29) 0 (28) 7T (19) 0 ¥

Right D5 (%) T (23) 8 (23) 6 (10} 4 ¥V
Transverse vessels arranged (numerals represent order of thickness) :
133323331, Parastigmatic vessels absent, 10-15 stigmata in each
mesh. Tentacles 26, larger and smaller ones discernible. Ciliated
groove abnormal in appearance (fig. 68). Many amphipods found in
branchial sac.

&4, ?Polycarpa quadrate Herdman
Fravre 69
Polycarpe quadrate Herdman, 1882, p. 173, pl. 22, figs. 8-10.—Traustedt, 1885,
p. 48.—Tokioka, 1852, p. 128, fig. 21.
Etyele quadrate Sloiter, 1904, p. 126.
Pandocia quadrate Van Name, 1018, po 00, figs. 50-52; pl. 31, fig. 34.
MATERIAL EXAMINED

PALAT Istawps: Iwayamn Bay, east side of Oyster Pass. GVE sta, 220. Two
specimens (TSNM 11442},

Descrierion.—Two small specimens from the Palau Islands were
examined. They are 4 mm. (fig. 692) and 3.5 mm. (fig. 69) in length,
the former accompanied by two very small individuals found at-
tached to its surface, and the latter with a single minute individual
attached to the posterior end of the body.

Body ovate or elongate-elliptical, branchial aperture terminal,
atrinl aperture situnted near branchial. Test yellowish white, trans-
lucent, wrinkled, carvies sand grains and mud on surface. Mantle
rather thick, purplish brown. Atrial tentacles very distinct. Several
remarkable endocarps on inner surface of mantle. In branchial sac
inner longitudinal vessels arranged (D=dorsal, V=ventral) :

Left D2 @M 1 (1) - - - (4) 1 ¥

Right D 7 (8 T (7)) T (8y 2 {4y AV
Transverse vessels nearly of same thickness, parastigmatic vessels
absent. One or two stigmata in each mesh. Tentacles 22, larger and
smaller ones differentiated. Ciliated groove T-shaped. Second intes-
tinal loop very shallow, axis passes approximately esophageal region.
Stomach oval in outline, eight longitudinal plications on free sur-
face, a caecum at inner pyloric corner. Anus divided into two lips.
Gonads not yet developed.

Resarks—The general appearance of the alimentary canal of the
present specimens shows close relationship to Polycarpa quadrata
Herdman, though the identification is not definite, as no gonads are
developed.
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Ficure 69.—?!Polycarpa guadrata Herdman: a, 4 mm. specimen; b, 3.5 mm. specimen,
with very small young attached to posterior end of body; e, left half of mantle body,
inside; d, right half of same; , ciliated groove,

85. Polycarpa captiosa (Sluiter)
Froune 70
Styela captiosa Sluiter, 1885, p. 202, pl. 0, figs. 4-7.—SIniter, 1800, p. 3233.—
Eluiter, 1004, p. 60,
Polycarpa captiose Tokioka, 1950, p. 136, fig. 14: pl. 10, fig. 1.
MATERTAL EXAMINED

Parau Israxps: lwayama Bay, west side of Island XXIL GVIP sta. 135
Four large specimens (USNM 11421).

Mantanas Istawps: Salpan Island, Tanapag Harbor, P. E. Cloud, sta. D-8.
Two small specimens {TSNM 11460) .

Descrreron.—Four large, 85 mm.-120 mm. long specimens from the
Palau Islands and two small, 25 mm. and 8 mm. long ones from Saipan

=101 —H7T——12
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Fieure 70.—Pelyearpa captiosa (Sloiter): &, Left half of mantle body of 25 mm. individual
from Saipan, inside; b, right half of same; ¢, ciliated groove of same specimen; d, left
half of mantle body of the & mm. long specimen from Saipan, inside; ¢, ciliated groove
of same.

Island were examined. The smallest (8 mm. long) individual roughly
oval in outline, while other larger ones are all elongated. Branchial
aperture subterminal; atrial aperture situated near middle in larger
specimens, slightly posterior to middle of body in others; both aper-
tures 4-lobed. Test leathery and tough, yellowish white in smaller
Saipan specimens, but grayish red in larger Palau specimens. In
smaller specimens, mantle yellowish white, very thin, delicate, adher-
ing firmly to test and provided very sparsely with longitudinal muscles
converging to apertures. Fine tentacles on atrial velum and endocarps
on inner surface of mantle. Inner longitudinal vessels of branchial
sac in smaller specimens are arranged (D=dorsal, V=ventral) :
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8 mm,. long odividual
Left D0 (10 3 (12) 2 (11) 2 (8) 2 ¥
Right Do (9) 2 {(1Z) 2 (10) 3 (9) 2 ¥
25 mm. long individual
Left DO (15) 3 (13) 3 (13) 3 (10) 3 ¥
Rizht D O (10) 4 (13) 4 (13) 4 (14) 2 V

Transverse vessels alternate with parastigmatic vessels in the 8 mm.
long individual or may be arranged—thick » thin » thin p thin
thick—in the 25 mm. long individual (2 represents parastigmatic
vessel). TFour to live elongated stigmata in each mesh, although they
may be up to 8 in larger meshes along endostyle. Tentacles 18 in the
8 mm. long specimen, while up to about 30 in the 25 mm. long speci-
men. Ciliated groove U-shaped and sometimes with incurled horns in
smaller specimens. Alimentary canal located in rear part of body
posterior to atrial aperture; the larger the body size, the smaller the
relative size of alimentary canal. Second intestinal loop very shallow,
rectum short. Stomach oval, with about 15 longitudinal plications on
surface, a small caecum at inner pyloric corner. Anal margin divided
into several lobules. Gonads quite immature in small Saipan
specimens.

86. Polycarpa cryptocarpa (Sluiter)
Freune 71
Etyela crypltocarpe Sluiter, 18585, p, 210 pl. 7, figs. 1-3.

Polycarpa cryplocarpe Hartmeyer, 1006, p. 17.—Haatings, 1931, p. 76.—Tokioka,
1050, p. 139, figs. 16-17; pl. 10, figs. 2-3.
MATERTAL EXAMINED

Parau Ispaxn: Iwayama Bay, east side of Oyster Pass. GV sta, 220, Two
gpecimens (USNA 11411).—Iwayama Day, mouth of Oyster Pass, GV sta. 230,
One specimen (USNM 11422) —Fringing reef of small island in lagoon
(Meharehar of Eil Malk. GV sta. 262, One specimen (USNM 11433).

Sovosmon IsLanps: New Georgin Island; cliff 5 ft. below surface, near Munda
Airport. W. G. Iltis, sta. 338, October 17, 1044, Onc specimen (USNM 11522).

Gmueert Israxps: Onotoa Atoll; P. E. Clound, stn, GOO 51. Four specimoens
(USNM 11510) —Omnotoa Atell; P. E. Cloud, sta. GOC-55. Two specimens
(UBNM 11608) and one specimen (USNM 11513).—Onotoa Atoll; A, H. Banner,
coll., July 20, 1051 ; depth, 10-20 ft. Three specimens, attached to dead coral
({USNKM 11519).

MarsHALL IBLAXNDS : Bikini Atoll ; lngeon, 180-200 £t I, P, Schultz, sta, S-40—
44, March 20, 1946, One specimen (USNM 11764).

Descrrerion.—A total of 18 specimens were dissected for examina-
tion. The largest is 80 mm. in length. Body somewhat compressed
laterally as shown in following measurements: 75 mm, in length,
50 mm, in width, 20 mm. in lateral thickness. Animals usually at-
tached to substratum by posterior part of body, which may rarely be
prolonged into a peduncular protuberance, as is seen in a 35 mm. long
specimen from the Gilbert Islands, in which the posterior portion of



174  UNITED STATES NATIONAL MUSEUM BULLETIN 251

Fioure 71.—Polvearpa cryplocarpa (Sluiter): Simple ciliated grooves of the specimens
from a, the Solomen Islands and b, Bikini Island.

the body is extended into a 15 mm. long peduncle. Surface generally
fouled with sponges, compound ascidians, and other organisms.

Test leathery, usually brownish black or purplish black, although
yellowish brown in two specimens respectively from Bikini Lagoon
and the Gilbert Islands. Section and inner surface of test are whitish,
grayish white, or sometimes faintly greenish or purplish. Mantle
rather thick and dark brownish, brownish black or purplish black.
Viscera also brownish black. Very frequently many small, 150-160x
in long diameter, oval capsules full of brownish-black pigment scat-
tered over surface of mantle. Ciliated groove very complex in con-
figuration, but may be rather simple in a few cases (fig. Tla, b).
Gonads distributed nearly evenly over entire inner surface of mantle
and buried beneath relatively thick mantle tissue, practically invisible
from surface. Some specimens carry parasitic copepods or pontonid
shrimps in branchial sae.

87. Polycarpa iwayamae Tokioka
Froure 72
Polyearpa iwcayemae Tokioka, 1050, p. 143, fig, 15,

MATERIAL EXAMINED

Paray Istaxos: Iwayama Bay, west side of Kogai-hanto, Auluptagel Island;
GYF sta. 1. Two specimens attached to Spondylus shell (USNM 11417) —
Iwayama Bay, east side of Oyster Pass; GVF sta. 220, One specimen 60 mm.
long (USNM 11412) —GVF sta, 220A. One specimen 05 mm. long (USNM
11415).

GrLeeeT Isawps: Onotos Atoll; P. E. Cloud, sta. GOC-35. One specimen 20
mm. long (USNM 11404).
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Ficure 72.—Polycarpa iwayamae Tokioka: @, right side of specimen from Arno Atoll;
B, left half of mantle body of same specimen, inside; ¢, alimentary canal of a Palau
specimen; d-h, ciliated grooves of specimens from various localities; 4, larva, magnified.

Mansmalr Israwps: Arne Atoll; P. H. Cloud, stn, MAC-2, One speclmen
(SNM 11511) —Arno Atoll; lagoon, off Ine Village, 20-23 fath.; J. W. Wells,
sta. 83, haul 2, July 21, 1850. One specimen 37 mm. long, color vermilion in life
(USNM 11521).

Descrrerion.—Three specimens from the Palau Islands, two from
the Marshall Islands and a single individual from the Gilbert Islands
were examined. They are 20 mm. to 60 mmn. in length, roughly oval
in shape, and with branchial aperture at the terminal and atrial
aperture opening at level of the anterior one-third of body length.
Test soft, leathery but tough, rather thin in anterior part, but may
reach 2 mm. in posterior part of body. Surface irregularly grooved,
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especially a fow longitudinal grooves are prominent; frequently fouled
with various organisms. Test usually grayish white or brownish,
although some specimens may be as dark brownish as in Polycarpa
eryptocarpa; inner surface grayish white and glistens. Mantle thin
but tough, usually dark brownish; viscera also brownish. Minute
tentacles along atrial velum.

In branchial sac inner logitudinal vessels are arranged in two larger
specimens as follows (D=dorsal, V=ventral) :

Nool Left D2 (11) 3 (11) 3 (11) & (11) 4 ¥V
Right D2 (11) 2 (9 4 (12) & (1) 3 ¥
No, 2 Left D2 (6) 5 (14) 4 (18) &6 (12) 2 V¥
Right D 4 (10) 4 (12) & (13) 4 (10) 4 ¥

Tn 55 mm. long specimen from Palau Islands, a short low rudimentary
fold was found in right posterior part of branchial sac between dorsal
lamina and the first fold:—D 0 (3) 2 (10)—. Transverse vessels
are arranged (numerals represent order of thickness): 132 3 1, or
143424341 Vessels of fourth order are replaced in some speci-
mens with parastigmatic vessels which are, however, practically absent
in some others. Stigmata 6-8 to 12-15 in each mesh, may be up to
15-20 in meshes along endostyle. Tentacles 28-31 in examined speci-
mens, usually larger and smaller ones alternate; medium or minute
ones may be differentiated in some specimens. Ciliated groove
generally simply U-shaped with horns curled in or out. Second in-
testinal loop very shallow, axis passing through esophageal part or
cardiac portion of stomach, turning portion of loop may be more or
less swollen (figs. 72 b, ¢). Anal margin cut into 20-25 lobules.
Usnally one large and two smaller endocarps in first intestinal loop.
Pyloric caecum absent. Gonads usually distributed in ventral one-
third or half of body, most densely along endostyle; up to 85-180 on
right, 67-100 on left side in examined specimens, always buried beneath
thin, translucent mantle tissue, distinctly visible from surface as if
quite exposed.

Tadpole larvae found in a 37 mm. long specimen from the Marshall
Islands; trunk ellipsoidal, 310-350g in length, with sensory pigment
fleck nearly at middle; three attachment processes, of which two are
dorsal and one ventral. Tail twice as long as trunk, tip bluntly
pointed.

88, Polycarpa psammaotesta Tokioka
Fiovee 73
Polycarpa prammolcsia Tokioka, 10534, p. 249, pl. 60, figs. 1-8.

MATERIAL EXAMINED

Jarax: Honshn Tsland: off Ose Zaki, 8. 34" B, 0.8 mi. Albatross sta. 3717,
Three specimens—Hokkaldo Island; Hakodate. E. 8, Morse, coll. Two speci-
mens (TENM 11606).
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Figure 73.—Polycarpa prammotesta Tokioka: a, right half of mantle body of 33 mm.
specimen, inside; b, left half of same; ¢, intestinal loop of 30 mm. specimen from Hako-
date, side of attachment; d, ¢, ciliated grooves; f, large gonad, side of attachment.

Descrrerion.—Five specimens from Japanese waters were examined.
They are ovoid in shape, 22 mm.~35 mm. in length, densely encrusted
with fine sand grains all over the surface, just as in many forms of
Molgulidae. In fact, it was practically impossible to distinguish this
species from Molgula (Molgula) wenophora Oka without dissecting
them—these two forms were found together in the same collection.
Both apertures quite invisible on surface, although marked distinetly
on inner surface of test, distance between them is 33—43 percent of body
length. In some specimens sand grains encrusting dorsal side of test
were finer than those encrusting ventral side.

Test thin, about 1 mm. in thickness, impregnated with sand, very
fragile. Mantle yellowish or yellowish brown, very delicate; muscula-
ture feeble. Branchial aperture subterminal and atrial aperture sit-
uated near middle of body; both siphons insignificant. Small endo-
carps present along ventral branch of intestinal loop. Fine tentacles
along margin of atrial velum. In branchial sac inner longitudinal
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vessels in o dissected 23 mm. long individual arranged as follows
{D=dorsal, V=ventral):

Left D 0 (200 5 (21) & (21) & (18) 6 V

Right D1 (11) & (18 6 (21) 6 (200 & ¥V
T'ransverse vessels arranged—thick thin medium thin thick—or these
are further intervened by parastigmatic vessels in some places. From
3 to & stigmata in each mesh, may be up to 9 in larger meshes along
endostyle. Tentacles up to 19, larger and smaller ones differentiated;
edge of dorsal lamina plain. Ciliated groove somewhat complicated.
Second intestinal loop very shallow; when loop is deep enough, its
axis passes through esophageal region. Stomach oval; plications
rather distinet on attachment side (fig. T3¢) while free surface is quite
smooth, although about 7 folds seen faintly on inner wall. Anal mar-
gin cut into about 20 lobules. Gonads, 24 on left and 24-29 on right
side in examined specimens, usually a single gonad in first intestinal
loop. Gonads elongated ; testicular follicles increase in number with
size and ave arranged roughtly in two rows on attachment side.

£9. Polycarpa melanosiphonica, new species
Fioune T4

Hovoryre—USNM 11499 : Gilbert Islands; Onotoa Atoll, A. H.
Banner, sta. A XVI, August 24, 1951.

Paratyre—USNM 11508: Marianas Islands; lagoon west of Sai-
pan, at entrance to Tanapag Harbor; attached to surface of a large
dead coral, from 14-ton block brought up on anchor of L.T. 535,
Capt. Ted Harris. P. E. Cloud, location 2, April 28, 1949,

Descrrrrion.—A 17 mmn. long specimen from the Gilbert Islands
and a 14 mm. long individual from Saipan Island are described.
Animal attached to substratum by posterior end or right ventral
side of body. Branchial aperture terminal, atrial situated with its
posterior margin at middle of body, both apertures nearly sessile.
Test leathery, very tough, irregularly folded and strongly wrinkled
over surface, attains 1 mm. thickness in some places; pale yellowish
brown, areas around apertures somewhat whitish, each marked with
four purplish-brown color bands converging to respective apertures,
encl band consists of several fine colored stripes. Inner surface
somewhat paler with pearly glistening. Mantle yellowish white,
moderately thick; both siphons short and darkly pigmented in pur-
plish black (fig. T4g) ; viscera also yellowish white. Many elongated
endocarps scattered over inner surface of mantle, larger ones faintly
pigmented in purplish brown. Fine tentacles on atrial velum.

In branchial sac inner longitudinal vessels are arranged (D=dorsal,
V=ventral) :

Left D 1 (0 2 (1) 3 (1) 3 (8) 2 ¥V
Right D1 (9 8 (10) 3 (11) 1 (12) 2 V
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Fioure 74.—FPolyearpa melanosiphonica, new species: a, holotype from the Gilbert Islands;
b, right half of mantle body of same, inside; ¢, left hall of same; d, ciliated groove; e,
intestinal loop showing pyloric caecum, side of attachment; f, ponad, attachment surface;
g, left side of mantle body of the specimen from Saipan; £, ciliated groove of same
specimen.
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Transverse vessels arranged : thick thin medium thin thick; parastig-
matic vessels nearly absent, only a few found sparsely in posterior
part. Elongated stigmata 5 to 7 in each mesh. Tentacles 26-28,
purplish black, larger and smaller ones differentiated. Ciliated groove
U- or Y-shaped. Second intestinal loop practieally indistinguishable.
Stomach elongated with about 6 plications on each side and a very
prominent pyloric caceum (fig. T4¢). Rectum long, anal margin
plain. Numerous small gonads spread over entire inner surface of
mantle (figs. 748, e, gonads shaded with dots, endocarps left blank).
Gonads roundish in shape, much smaller than endocarps, about 0.5
mm. in diameter and each contain several eggs and very small testicular
follicles up to about 15 in number, oceupying peripheral part of
attachment surface.
90. Polyearpa specics

Fioune 76

MATERIAL EXAMINED

Patat Istaxp: Bareler reef 8 mi. NW. of Koror Island; GVF sta. 25, Onp
specimen (TSNM 11387).

DescrrerioN.—A partly mutilated specimen from the Palau Islands
was examined. Body elongated, attached to substratum by the ventral
side and probably attains 24 mm. in length. DBranchial aperture sub-
terminal, atrial aperture nearly at middle of body. Middle part of
animal, posteriorly including intestine and anteriorly covering ciliated
groove, considerably mutilated. Test yellowish white, thin but very
tough in consistency; inner surface whitish and partly with pearly
glistening. Tips of siphons of mantle body reddish. Fine tentacles
along the atrial velum. In branchial sac inner longitudinal vessels
are (D=dorsal, V=ventral) :

Left D —Dbroken— (16) 8 V

Right D T (8 11 (17) 8 (20} 10 (18 0 ¥
Transverse vessels arranged: thick p thin e thick (r=parastigmatic
vessel). Two or three stigmata in each mesh, may be up to six in
meshes along endostyle. Tentacles at least 14, larger and smaller ones
alternate regularly. Dorsal lamina a plain membrane. Only the oval

Fioure 73.—Polycarpa species: a, The specimen; &, left side of stomach; ¢, gonad.
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stomuch uninjured; slightly narvowed towards cardiae end, about 16
longitudinal plications on surface, plications on attachment surface
somewhat irregular. Polyearps 15 elliptical, about 1 mmn. long, ar-
ranged mostly along endostyle(?), and fouwd on inner surface of
broken mantle.
91. Crnemidocarpa areclata (Heller)
Frougre 76

Styele arcolate Heller, 1878, p, 108, pl. 2, fig. 14 —Herdman, 1906, p. 316, pl. 4,
figs, 2433 —Van Name, 1918, p. 80, ligs. 35-10; pl. 31, Og. 27.—Tokiokn, 1930,
1. 145, fig. 20.

Cnemidocarpa valborg Hartmeyer, 1819, p. 35, pl. 1, figs. 14-16.

Cnemidoearpa (rma Hartmeyer & Michaelsen, 1928, p. 3588, figs, 4042,

Styele (Cnemidocarpa) drme Kott, 1052, p. 217, fig. 11.

Cnemidocarps areolate Tokioka, 1953a, p. 254, pl. 64, figs. 1-0; pl. 68, figs, 5-8.—
Tokioka 19G3b, p. 14, fig. 0.—Tokioka, 100da, p. 2061, pl. 35, figs. 4-7.—
Toliokn, 1054h, p. 85, fiz. 3.—Tokioka, 1959, p. 220, pl. 15, figs. 28-24.

MATERIAL EXAMINED

Marraxas Iscaxp: Baipan Island; Tanapng Harbor. P. E. Clound, sta, D-T,
One specimen {USNAL 11501).

Descrierion.—A 19 mm. long, rather elongated specimen from Sai-
pan Island was examined. Animal attached to substratum by ventral
side. DBranchial aperture terminal, atrial situated fairly posterior to
middle of body. Test very thin, leathery, and yellowish white, inner
side whitish. Surface irregularly wrinkled by contraction. Mantle
thin, light brownish. Musculature developed better than in small
young individuals of Polycarpa captiose, which resemble the present
specimen very closely in general shape of mantle body. Rather stout
atrial tentacles (fig. 76¢) on velum. Endoecarps on inner surface on
both sides, several enclosed in first intestinal loop. In branchial sac
inner longitudinal vessels are arranged (D=dorsal, V=ventral) :

Left D O (14) 3 (13) 8 (12) 3 (M) 8 ¥V
Right D 0 (13) 3 (13) 3 (12) 4 (10) 4 ¥

Transverse vessels arranged: thick » thin P medium p thin r thick,

or, thick » thin » thick (rp=parastigmatic vessel). Stigmata 8 to 5

in each mesh, may be up to 8 in meshes along endostyle. Tentacles 52;

large, medium, and small ones differentiated. Ciliated groove simply

U-shaped.

Axis of second intestinal loop passes through middle of oval stomach
occupying about proximal one-third of ventral branch of first in-
testinal loop and having about 9 longitudinal plications on its free
surface. Pyloric caecum not found, although inner pyloric corner of
stomach is swollen insignificantly. Anal margin eut into 14 lobules.
Two gonads on left and three on right side, all elongated. Testis
situated on attachment surface, testicular follicles, up to about 23 in

number, arranged roughly in two rows, though partly in a single row.
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Ficure 76.—Cnemidocarpa areslata (Heller); a, whole specimen; b, left half of mantle
body, inner side; ¢, right half of same; d, ciliated groove; ¢, atrial tentacles.

Resares—The elongated appearance of the present specimen, being
much extended in the anterior half of the body, is unusual for
Cnemidocarpa areolata; the gonads seem to be relatively fewer than
usual. But without doubt this is a small individual of €. areolata, as
the details of the internal structure conform exactly to those of the
typical form of the species.
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Figure 77.—a, Cremidocarpa fertilis (Hartmeyer): entire animal. b-e, Cremidocarpa
macrogastra (Oka): b, entire specimen; c, left half of mantle body, inner side; o, ciliated
groove; ¢, edge of dorsal lamina,

92. Cremidocarpa fertilis (Hartmeyer)
Frovee Tla

Styela fertilis Hartmeyer, 1906, p. 10,
Unemidocorpe fertilis Tokioka, 1853a, p. 256, pl. 55, figs. 1-10; pl. 56, fige. 1-9;
pl. 57, fige. 1-10.
MATERIAL EXAMINED

Jarax: Honshu Island; off Manazurn Zoki, N. 8° W., 4.5 mi.; Albafross sta.
3698, Four specimens (USNM 11775).

Descrierion.—Four specimens were found in the bottle in which
Herdmania momus Savigny (cat. no. 11780) from Japanese waters
were preserved. They are respectively 18, 21,25, and 29 mm. in length,
oval in shape, and attached to the substratum by the posterior left
ventral side. Branchial aperture subterminal and anterior margin
of short atrial siphon situated at middle of body. Test extremely thin,
but considerably tough, grayish, with glistening silvery white; sur-
face smooth. Gonads 6 on right (five in a group, one solitary) and 13
(divided into two groups consisting of 8 and 5 gonads) on left side
in dissected 18 mm. long individual. Several copepods found in some
specimens, many gymnothecous hydrozoan polyps attached on inner
surface of branchial siphon in an examined specimen,

93. Cnemidocarpa macrogastra (Oka)
Fraures TTh-¢

Styela macrogasira Oka, 1935, p. 450, figs, 20-21.

Cremidocarpe maocrogastre Tokioke, 1953a, p, 260, fig. 18: pl 09, figs, 1-7.—
Tokioka, 1053b, 1. 15—Tokloka, 1853¢, p. 27, fig. 1; pl. 1, fig. 1—Tokioka,
1954b, p. B8 —Tokloka, 1059a, p. 231, pl. 16, fig. 25.
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MATERIAL EXAMINED

Japax : Hokkaido Island; Otarn. B. 8. Morse, coll.  One specimen (USNM
11692).

Descrrerion.—A single 13 mm. tall specimen attached to the sur-
face of a specimen of Pyuwra mirabilis Drasche collected in Japanese
wators was examined. It is roughly hemispherical (fig. T70) and
attached to the substratum by the right ventral side. Both apertures
sessilo. Test extremely thin, but tough, pale brownish white, surface
quite smooth. On mantle body branchial aperture nearly terminal,
atrial subterminal. Mantle thin but strong, brownish orange, color
deepest on siphons. Atrial tentacles found on velum. Tentacles about
17( 1), edge of dorsal lamina irregularly serrated (fig. T7e). Ciliated
egroove simply U-shaped. Six slender gonads on each side. About
a0 testicular follicles found on a 45 mm. long undulating gonad,
arranged roughly in a single row on attachment surface.

04, Cnemidocarpa personata (Herdman)
Freure T8
Styela personate Herdman, 1890, p. 41, pl. Cyn. 15, figs. 1-T.
Btyels etheridgii typical “personata™ form, Kott, 1052, p. 220, Ogs. 19-20.
MATERIAL EXAMINED

AmveTEALIA : Port Jackson. Willinm Stimpson, North Pacifie Bxploring Exped.,
185356, sta. 8H 142, Two specimens (USNAL 11758), on Herdmania momis f.
grandis (Heller) (USNM 11767).

Descrierion.—The two specimens examined were found attached
to a giant specimen of Herdmania momus £. grandis (USNM 11767)
from Northern Australin. Specimens measured 22 mm. and 28 mm.
in length, were attached by right ventral side in the smaller, and by
whole ventral side in the larger specimen. Test leathery but thin,
yellowish brown, irvegularly erooved on surface. Branchial aperture
subterminal, atrial aperture situated with anterior margin located at
or near middle of body; both apertures nearly sessile as siphons are
extremely short. Inner surface of test whitish. Mantle of a moderate
thickness, yellowish brown. Numerous endocarps on inner surface,
fine atrial tentacles along the inner base of atrial siphon.

In branchial sae inner longitudinal vessels in the 22 mm. long speci-
men arranged (D=dorsal, V=ventral) :

Left D 0 (83 8 (200 T (21) T (16) G v
Tight D6 (20 65 (200 6 (18) & (15) 3 V

Transverse vessels arranged: thick thin thin thin medium thin thin
thin thick. Parastigmatic vessels present; 3 to 5 stigmata in each
mesh. Tentacles about 30, large and small alternate regularly. Cili-
ated groove U-shaped, with one arm incurled. A parasitie copepod
found in branchial sac of one specimen.
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Ficure 78.—Cremidocarpa personata (Herdman): a, left hall of mantle bedy of 22 mm.
specimen, inner side; b, right half of same; ¢, right half of mantle body of 28 mm, speci-
men, inner side; d, ¢, cilinted grooves; f, avachment surface of part of gonad, showing
arrangement of testicular follicles.

Intestinal loop comparatively large, occupying nearly entire ventral
half of left side of mantle body. Axis of second intestinal loop passes
through esophageal region. Stomach elongated, slightly longer than
half of ventral branch of first intestinal loop, with about 20 longitu-
dinal plications on surface. Inner pyloric corner insignificantly swaol-
len, but no caecum formed there. Anal margin undulating, forming
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soveral lobes, or divided into about 20 lobules. Two to four elongate
gonads on both right and left sides; some branched (fig. T8¢). Tes-
ticular follicles very numerous, arcanged roughly in two rows on
attachment surface of gonad; follicles somewhat irregular in shape
when fully matured, and may extend to and cover lateral side of gonad.

Riaarics.—The internal structure of these two specimens very
closely resembles that of Cmemidecarpa maerogastra known from
Japanese waters. However, the relative size of the stomach is some-
what smaller in the present specimens than in €. macrogastra. More-
over, the distance between the apertures is much larger in the former
than in the latter.

95, Cnemidocarpa incubita (Sluiter)
Frounes 79, B0
Styele incubite Sluiter, 1004, p. 76, pl. 2, flg. T; pl. B, fgs. 11-14.
MATERIAL EXAMINED

AMARIANAS ISLANDS : Saipan Island ; lagoon, Tanapag Harbor. I E. Cloud, sta.
D-7. Onespeclmen (USNM 11500},

DescrrpTioN.—A 9 mimn. specimen from Saipan Island was exam-
ined. Animal densely encrusted with white coarse sand grains except
ventral side, by which it attaches to substratum, test very thin here.
Branchial aperture subterminal, atrial aperture well apart from
branchial ; both apertures sessile, 4-lobed. Test translucent, tough,
milky white. Mantle extremely thin, adheres firmly to test. On
mantle body anterior margin of atrial aperture situated at middle of
body. Very fine tentacles along atrial velum. Endocarps present on
inner surface of mantle.

In branchial sac inner longitudinal vessels arranged (D=dorsal,
V=ventral) :

Left D Idy 107 ) 2 1w

Right D o (10) 1 (9) 1 (8) 1 (8) 1 V
Transverse vessels nearly of same thickness, parastigmatic vessels
found at some parts of sac. Stigmata 5 to 7 elongated in each mesh,
may be up to 9 in those along endostyle. Tentacles about 25, larger and
smaller ones differentiated. Ciliated groove a longitudinal slit, margin
dotted with pigment spots. First intestinal loop very elongated, an-
torior end reaches slightly beyond middle of body. Axis of second
intestinal loop passes through cardiac end of stomach, which is elon-
eated and occupies approximately one-half of ventral branch of first
intestinal loop. Plications on stomach surface 17; a remarkably large
caecum found at inner pyloric corner, tip strongly curved towards
ventral side, whole caecum connected to various parts of intestinal loop
by several haemal vessels (fig. 79d). Esophagus very short. Anal
margin thickened, forming 8 distinct lobules. On left 8 elliptical
gonads, and 10 on right side. Testis occupies attachment surface of
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Ficure 79.—Cnemidocarpa fncubita (Sluiter): a, specimen from Saipan Island; b, right
half of mantle body, inner side; ¢, left half of same; d, first intestinal loop; ¢, ciliated
groove; f, anus.

gonad, consists of a single, or two unequally divided lobules (figs.
8la—c).

Rexargs.—Sluiter’s original specimen of Styela incubita is 12 mm,
long, the ventral side is covered with segments of Halimeda, while
the dorsal side is exposed. No descriptions are given of the pylorie
caecum. (fonads are all roundish in shape. Some of these features

200-191—67——13
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Ficure 80.—Cremidocarpa incukila (Sluiter): Three ponads from attachment surface.

seem to differ somewhat from those of the present specimen from
Saipan Island, but it is very probable that such differences are specifi-
cally quite insignificant. As the general features of the inner strue-
ture is quite similar in these two specimens, the present individual
may safely be identified as 8. incubita.

96. Cnemidocarpa ehinensis, new specics
Frouse 81

Hovoryre—USNM 11799 : China; probably Amoy, received May
20, 1924, from S. F. Light.

Paratypes—USNM 11800 : same data. 9 specimens.

Descrrerion.—Examined were the 10 specimens from China, all
are roughly bean-shaped in outline, from 12 mm. to 18 mm. in length
and 89 mm. in width, with their whole left side beneath. They are
considerably flattened laterally so that the thickness of animals is
only 34 mm. As two of the specimens were found attached to each
other side by side, they are possibly ecrowded in their natural habitat.
Branchial aperture subterminal and atrial aperture located very near
branchial, both apertures nearly sessile. Test very hard, about 1 mm.
in thickness, being densely encrusted and impregnated with fine sand
grains. JIssuing from periphery of body except siphonal region are
10-20 tufts of short but rather thick rootlets. Mantle yellowish white,
of moderate thickness. Many small endocarps on inner surface, very
prominent tentacles along inner base of atrial siphon.

In branchial sac inner longitudinal vessels arranged (D=dorsal,
V=ventral) :




PACIFIC TUNICATA OF T.S5. NATIONAL MUSEUM 1589

Fioure 81.—Cnemidocarpa chinensis, new species: a, right side of an individual; &, left half
of mantle body, inner side; ¢, right half of same; d, lelt half of mantle body of a larger
individual, inner side; ¢, f, ciliated grooves,

Left D0 (10) 1 (4) 2 (6) 2 () 2 ¥

Right D1 (8 1 ¢8y 2 (B 2 5} BN
Left second fold seems to be smaller than others also in other speci-
mens. Transverse vessels alternate with parastigmatic vessels. Four
to six elongated stigmata in each mesh. Tentacles 30-40; ciliated
groove U-shaped. Entire alimentary canal S-shaped, located in
somewhat narrowed posterior part of body ; rectum very long. Second
intestinal loop very prominent; its axis passes obliquely through
middle of stomach, which varies in shape rather individually; it oc-
cupies one-third to one-half of ventral branch of first intestinal loop.
Surface of stomach longitudinally plicated, about 8 plications counted
on free surface in an examined specimen; pyloric eaecum absent, al-
though a thin vessel connects inner pyloric corner of stomach and
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bottom part of second intestinal loop in some specimens. Anal mar-
gin cut in finely. Gonads 4-12 on left and 15-27 on right side, some-
what elongated. Testicular follicles up to about 15, arranged in two
rows on attachment surface.

97. Siyela plicata (Lesueur)
Ascidia plicata Lesueur, 1823, p. 5, pl. 3, fig. b,

MATERIAL EXAMINED

Ciixa of Jarax ; From the bottom of the USS Pales after a voyage across the
Pacific from China or Japan. I L. Jouy, no. 2470, Fifteen specimens ( USNM
11711).

Descriprion.—The largest of the 15 specimens examined is 61 mm.
in length, and has 2 gonads on the left, and 5 on the right side. Test
leathery, thin but tough, yellowish white; mantle brownish.

98, Styela clava Herdman
Fioune 52
Stycla clovae Tokioka, 1950, p. 462 (references).

Ficure 82.—Styela clara Herdman: a, 25 mm. specimen from Cheloo; &, 16 mm. specimen
from same locality; ¢, right half of mantle body of Japanese specimen, inner side,
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MATERIAL BEXAMINED

Cniwa; Chefoo, O, Ping, sta, 21, Three specimens ( USNM 11763 ), —Shanghni.
A, de O, Bowerby, sin. 527, carly summer 1921, One speclmen (USNA 11710},

Japax : Houshu; Wakaura, Kil. 9. 8. Morse, coll.  One spechmen (USNM
117007 —~Honshu; Kobe, Seven specimens (USNM 11703) —Honshu ; Samdé,
Mutsn, Albatross, 1900, One specimen (USNM 11742) —Kyushu; Nagnsakl,
Four specimens (USNM 11708).,

Descrirrion.—Specimens examined were 13 from Japanese waters
and 4 small ones from the Chinese coast. Most Japaness specimens
pedunculated, largest 65 mm. in body length, with a stallk 50 mm. long.
Chinese specimens all less than 25 mm. in length, erect, attached to
substratum by posterior end, without any stalk (figs. 82¢,0). Desecend-
ing branch of intestinal loop longer than half of ascending branch,
except in a 16 mm. long specimen from China, in which descending
branch is only approximately half of ascending branch. In specimen
from northern district of Japan (USNM 11742) body length 20 mm.,
stalk 27 mm. long, 6 gonads arranged in three pairs (fig. 82¢) on right
side. Of Chinese specimens, the 16 mm. long individual has 8 matured
gonads on the right, 3 matured and 1 rudimentary gonad on left side.

99, Styela atlantica (Van Name)
F1auRe 53

Tethyuwm atlanticum Van Naome, 1912, p. 552, fig. 31; pl. 69, fgs. 82-03; pl. GO,
fig. 96 ; pl. 68, fig. 1835.
Biyels (Bolryorchiz) atlantice Van Name, 1021, p. 440, fig. 106
Styela atlantice Huus, 1986, p. 1, figa. 1-8—Van Name, 1045, p. 203, figs. 170G
and 180-181;: pl. & fiz. 3—Tokioks, 18533a, p. 264, pl. 61, figs. 1-4; pl. 62,
figs. 1=
ATATERTAL EXAMINED

Jaraw : Honshu Island; off Manngoru Zaki N. 8° W, 4.0 ml.; Albafross sta.
36038 Nine specimens (USNM 11747), together with Herdmania momus

(Bavigny).

Descrrerion.—There are nine specimens in the material. Two of
them, roughly oval in shape (fig. 832) and 15 mm. and 18 mm. in
length, were found among the specimens of the deep-water form of
Herdmania momus (Savigny), collected from Japanese waters. Sur-
face nearly smooth, carries sand grains sparsely on basal half, some
fine rooty hairs issue from basal part; apertures inconspicuous, each
opens on a small prominence at distal end of body. Ixternal appear-
ance rvesembles closely that of Cnemidecarpa fertilis molguloides.
In the 15 mm. long specimen (fig. 83%), posterior end of body unusually
prolonged into a long thin peduncle, 18 mm. in length. Other seven
specimens were attached to surface of above-mentioned pyurid speci-
mens by ventral side, considerably flattened dorsoventrally (fig. 83e),
5 to 156 mm. in length and up to 10 mm. in height. Surface finely
wrinkled, holding mud, and fine rooty hairs issue along periphery of
basal attachment surface. Both apertures are 4-lobed and open on



192 UNITED STATES NATIONAL MUSEUM BULLETIN 251

Froure 83.—Siyela atlanlica (Van Name): g, the 18 mm. oval individual; &, the 15 mm.
individual with unuspal peduncular prolongation; ¢, right half of mantle body of same
specimen, inner side; o, ciliated groove of a 13 mm., somewhat flattened, specimen;
¢, entire appearance of same specimen; f, lelt half of mantle body of same specimen,
inner side.

small prominences, being apart from each other by about one-third
of body length. Test very thin, encrusted and impregnated with mud.
Inner surface whitish and glistening . Mantle thin, yellowish brown.
Atrial tentacles present.

A 13 mm. long individual was dissected to make identification of
these flattened specimens certain. Inner longitudinal vessels of the
branchial sac are arranged (D=dorsal, V=ventral) :

Left D 2 (11) & (14) 4 (17) &6 (11) 2 ¥
Right D4 (22 4 (12) 4 (16) & (9) 2 ¥
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One thicker and three thinner transverse vessels alternate regularly;
a parastigmatic vessel intervenes in every interval. Stigmata 3 to 5
in each mesh, up to 8 in larger meshes along endostyle. Tentacles 27,
larger and smaller ones differentinted. Ciliated groove simple. Sec-
ond intestinal loop distinet, axis passes through cardiac end of el-
liptical stomach, which is completely liberated from body wall and
has 25 longitudinal plications on surface and a distinet pyloric caecum.
Anal margin eut into about 15 lobules. T'wo gonads on each side, testie-
ular follicles confined to area surrounding ventral end of gonad. In
the 15 mm. long individual with an unusual peduncular prolongation
of the test, an excess short third gonad was found on right side (fig.
S3e).

Remarks—It is evident that the specimens here treated are 8.
atlantica, although they show rather unusual shape or appearance.
The remarkable decrease of test thickness seems to occur in deep-
water forms of various ascidians.

100. Styela iswana (Oka)
Molstyels fzugna Oka, 1034, p, 202, figs. A-C.
Styela izwana Tokloka, 1953a, p. 269, pl. G4, figs, 1-6.
Styela izuana hawaiiensis, new subspecies
Fioure 51

HororyrE—USNM 11794 : Hawaiian Islands; south coast of Oahu,
off Diamond Head Light N. 21° E., 6.9 miles; 304-308 fathoms, fine
white sand, mud. Albatrosssta. 3908, May 5,1902.

Pararyees.—USNM 11795 : Hawaiian Islands; northeast approach
to Pailolo Channel between Maui and Molokai ; off Mokuhooniki Islet
S. 61° W., 10.6 miles; 200-286 fathoms, brown mud, fine sand, Glo-
bigerina. Albatross sta. 4095, July 22, 1902. Nine specimens.

Descrirrion.—Ten specimens from Hawaiian waters were examined,
the largest (holotype) is 16 mm, in length. All are ellipsoidal in
shape with hairy processes all over surface, leaving narrow dorsal
siphonal area exposed. Hairy processes usually hold some mud or
fine sand grains, siphonal area encrusted with fine sand grains. Test
thin, rather soft and translucent. Both apertures 4-lobed, sessile
and separated from each other by about 5 mm. Mantle thin, pale
brownish orange on dorsal, but yellowish on ventral side. Fine ten-
tacles along margin of atrial velum.

Inner longitudinal vessels of branchial sac arranged in 16 mm. long
individual (D=dorsal, V=ventral) :

Left D 11 (20) 3 (14) 5 (21) 8 (8) 6 V

Right D O (18) 4 (14) 3 (25) 7 (14) 7 ¥
Transverse vessels arranged : thick » thin ¢ thick, or, thick p thin e thin
r thin p thick (p=parastigmatic vessel). Two to four elongated stig-
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Ficune 84.—Styela izuana hamaiiznsir, new subspecies: a, dorsal side of 16 mm. individual;
&, lelt half of mantle body, inner side; ¢, right half of samc; d, intestinal loop; g,
ciliated grooves; &, anus.

mata in each mesh, may be up to nine in those along endostyle. Ten-
tacles about 20, excluding minute ones. Ciliated groove an elongated
slit or small oval opening, represented in a specimen by two orifices
(fig. 84f). Alimentary canal rather small, occupying posteroventral
one-third of left side. Second intestinal loop shallow, with axis pass-
ing through eardiae portion of stomach, which is elongated in extended
state and has about 15 longitudinal plications on surface and distinet
pyloric caecum, Stomach larger than half of ventral branch of first
intestinal loop. Esophagus not so long. Anal margin cut into 20-25
lobules. A single elongated gonad on each side. Testicular follicles
confined to area around posterior half or posterior end of gonad.
Reyangs—The present specimens resemble very closely Styels
izuane (Oka), 1934, from Japanese waters in the general appearance
of the body and in the number of the gonads, but differ from the latter
in the following points: (1) The alimentary canal is larger in S.
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izuana, occupying the whole ventral half of the left side, it is confined
to the posteroventral part of the left side in the present specimens; (2)
the stomach hias many more, up to 40, longitudinal plications, but with-
out. any distinet pylorie caccum in &, izuana; (3) the lobation of the
anal margin is more remarkable in the present specimens than in 8.
izwana, in which only four lobes arve delined; (4) testicular follicles
are found along nearly the whole lateral sides of the gonad in &.
izuana; (5) the cilinted groove is U-shaped in &. {zuana. At present,
however, it seems that these differences cannot be accepted as being of
the specilic importance to separate these specimens from 8. izuana.
Liather, I prefer to treat the present specimens as a subspecies of 5.
izuand.
101. Styela coriacea (Alder & Hancock)

FiouRe 85
Cynthia corigece Alder & Hancock, 1548, p. 105,
Styels coriecces Hartmeyer, 1923, p. 220 (synonymy).—Van Name, 1945, p. 285,

figs. 178K, 151-153 (synonymy ).
Styela plate Oka, 1930, p. 427, figa. A-C.
MATERIALS EXAMINED

Jarax: Hokkaido Island; Otaru. IE. S, Morse, coll. Specimens, 27
(USNM 11688).

Descrrerion.—Examined were 27 specimens from Hokkaido Is-
land, Japan. All are low, conical in shape, with a very wide mem-
branous marginal prolongation of test around base of animal, and at-
tached to the substratum by whole wide underside. Largest of the
specimens is 25 mm. X 21 mm. in extent and 7-9 mm. in height.
Branchial aperture subterminal and atrial situated near it, both aper-
tures 4-lobed and nearly sessile. Test thin, leathery and pale yellowish;
basal marginal portion of test densely encrusted with fine black sand
grains which gradually decrease density towards animal body proper.
Thus dorsal siphonal region always exposed. Surface wrinkled irreg-
ularly by contraction. Mantle delicate, especially in ventral half;
yellowish brown.

Inner longitudinal vessels of branchial sac arranged (D=dorsal,
V=ventral) :

Left D0 (1) 2 (B 2 (10) 2 (B) 1 V¥V

Right D 0 (I1y 2 {7y 1 (10} 2 (B) 1 V¥V
Transverse vessels and parastigmatic vessels alternate regularly ; some-
times thinner parastizmatic vessels of second order may be found in
intervals between transverse vessels and usual parastigmatic vessels
of first order. In each mesh 7 to 10 very elongated stigmata, may be
up to 20 in Jarger meshes along endostyle. Tentacles 25-30; edge
of dorsal lamina plain. Axis of second intestinal loop passes through
esophageal region. Stomach elongated, longer than half of ventral
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Fioure 85.—Siyela coriacea (Alder & Hancoek) a, 25 mm. specimen, dorsal side; b, lateral
side of same specimen; ¢, left half of mantle body, inner side; 4, right half of same;
¢, f, ciliated grooves.

branch of first intestinal loop, and with about 8 longitudinal plica-
tions on each side. Anal margin cut into about 10 very distinet
lobules, A single gonad on each side, consisting of a long strongly
curved ovary and some large testicular masses located mostly around
posterior part of ovary on left side, but along ventral side of posterior
half of ovary on right side. These masses variously lobated on each
side; also a few small masses may be found in other parts of gonad.
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Ficure 86.—Pyura sacciformis (von Drasche): a, dorsal ridge between the apertures
(ap.), 25 mm. specimen; b, minute finger-shaped protuberances on inner surface of mantle;
¢, spicules from the tentacles.

Family Pyuridae
102. Pyura sacciformis {von Drasche)
Ficure 86

Cynthic sacciformis von Drasche, 1884, p. 376, pl. §, figs. 2-3.
Cynthic sanderi Traustedt & Weltner, 1804, p. 11, pl. 2, figs. 1-3.
Halocynthis sanderi Hartmeyer, 1006, p. G.

Pyura aspere Tokloka, 1940a, p. 10, pl. 4, figs. -8,

Pyura masuti Tokioka, 1040h, p. 67, fig. 12,

Pyura sanderi Tokiokn, 1953a, p. 275, pl. 67, figs. 1-0 ; pl. 08, figs. 1-2.
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MATERIAL EXAMINED
Jarax: Honshu Tsland ; off Suno Sakl N, 89° K., 850 ml, ; Albaiross sta. 3745,
One speclmen 45 mm, In length (USNM 11771).—Kyushu Island ; Nagasaki;
E. 8. Morse, coll. One specimen 25 mm, in length (USNM 131701).

Descriprion.—T'wo specimens from Japanese waters were examined,

one 25 mm., the other 45 mm. in length. Mantle body of smaller speci-
men quite mutilated ; however dorsal ridge connecting both apertures,
characteristic for present species, is preserved perfectly. It is 19 mm.
long, furnished with many irregularly formed protuberances. In
larger specimen dorsal ridge made rather obsolete Ly finger-shaped
protuberances on test surface, also by contraction of animal. Test
cartilaginous, yellowish white, attains 4 mm. thickness in some places.
TInner surface of mantle and surface of alimentary organs and gonads
covered with minute finger-shaped protuberances, larger on inner sur-
face of mantle than on surface of other organs. Also many compli-
catedly horn-shaped spinules embedded in inner surface layer of man-
tle, gonads, intestine, ciliated groove, tentacles and most abundantly
in larger vessels of branchial sac. They are glistening brownish gold;
vary considerably in size, medium-sized, usually 250-300x in length.
Qix folds on each side of branchial sac; inner longitudinal vessels
arranged (D=dorsal, V=ventral) :
Left D 4 (23) 2 (28) 3 (26) 4 (23) 3 (2) 4 (1B) 5 V
Right D6 (24) 2 (27) 8 (28) 4 (28) 4 (21) 4 (20 T ¥
Transverse vessels arranged : thick thin medium thin thick, every in-
terval being intervened by parastigmatic vessels. Very delicate sec-
ondary parastigmatic vessels may be found in some places. About
10 elongated stigmata in each mesh. Right gonad consists of 20 genital
capsules, in left only 6 capsules in the 45 mm. long specimen.

103. Pyura lepidoderma Tokioka

Fioune 87
Pyura lepidoderma Tokioka, 1040a, p. 10, pl. 5, figs. 1-3.—Toklokn, 1953, p. 19,
fig. 12.—Tokioka, 1033¢, ™ 28 pl. 1, fig. 2—Tokioka, 1954b, p. 91, fig. 6.—
Tokioka, 10504, o 231.
MATERIAL EXAMINED

Japax : Honshu Tsland; off Ose Zaki, 8. 81° W, 42 mi.; Albatross sto. 3713,
One specimen 12 mm, long (USNAL 11781}

Drscrrerion.—A single specimen 12 mm. long dredged from 65
fathoms in Japanese waters was examined. Branchial and atrial aper-
{ures each surrounded by four small plates. Six folds on each side
of the branchial sne. Right gonad consists of 15 genital capsules, the

left gonad 16 capsules. Anal margin plain.
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Froune 87.—Pyura lepidoderma Tokioka: The 12 mm. specimen from Japan.

104. Pyura enrvigona Tokioka
Fioures 88, 80
Pynra enrvigone Tokioka, 1050, p. 147, fig. 22 pl. 10, figs. 4-6.
MATERIAL EXAMINED

PArAU Istaxps: Iwayama Bay; south end of Guazima (Island XV GYF
gta, 92, Two specimens (USNM 11400) —Iwayama Bay: south end of Island
XX. GVF sta, 134. Ope specimen (USNM 11405) attached to Turbingric.

Descrrerion.—Three specimens from the Palau Islands were ex-
amined, 30 mm., 26 mm., and 5 mm. in length; the last with a  mm.
long extension of the test from the poesterior end of the body (fig.
80a). Animals attached to substratum by right or left ventral side
or by anterior right side of body. DBranchial aperture subterminal,
atrial aperture situated near middle of body. Apertures nearly ses-
sile or opened on low elevations. Test leathery, yellowish white, milky
white with reddish tint, or dark brownish on dorsal side, but pale
on the ventral half. Specimen from sta, 134 was yellowish green when
alive. Test thin, though slightly thicker on dorsal side, but very tough.
Inner side nearly of same color as outer surface, but somewhat lighter
with white pearly glistening. Neighborhood of apertures corrugated
or formed into a number of small lobes, carries a small amount of mud

=
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Ficure 88.—Pyura curpigona Tokioka: a, the 26 mm. individual from Palau; b, right half
of mantle body, inner side; ¢, left half of same; d, spinule from inner surface of siphons,
highly magnificd; ¢, outline of iridescent bodies, highly magnificd; f, ciliated groove;
£, tip of ramified branch from posterior part of liver,

on surface and partly emits bluish-green iridescence, which may be
observed over nearly all of body surface of smallest specimen. This
iridescence caused by spinules distributed in those parts of test and
also found on inner surface of distal parts of siphons. Spinules very
long, up to 275 in length, each provided with a heart-shaped base
(fig. 88¢) which emits iridescence. Larger spinules striated with about
10 fibrous structures, their bases considerably elongated, attaining
half of spinule’s length. Mantle thick at siphonal area, but thin and
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Fioure 89.—Pyura eurvigons Tokioka: a, 5 mm. individual; &, left half of mantle body,
inner side; ¢, right half of same; d, ciliated groove.

translucent in other parts of body. Musculature fairly well developed,
reddish salmon; consists of about 20 longitudinal muscles converging
at branchial siphon, about 12 converging at atrial siphon and trans-
verse muscles surrounding base of respective siphons. Branchial
siphon subterminal, reddish; atrial short, situated near middle of
body, both apertures 4-lobed.

Branchial sac reddish orange, with six folds on each side. Inner
longitudinal vessels arranged (D=dorsal, V=ventral):

26 mm. long individual

Left D 3 (1) 3 (10) 4 (11) & (18) 4 (15) 4 (10) B ¥
Right D 2 (15) 4 (12) 4 (16) 4 (16) 3 (14) 5 (13) 4 V
6 mm. long individual
Right D1 Ty 1 (8 1 (10) 2 (10} 2 (4)y 2 ) Y

Transverse vessels arranged: thick thin medium thin thick, every in-
terval intervened by parastigmatic vessels. In smallest specimen, how-
ever, thicker and thinner vessels alternate rather regularly, para-
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stigmatic vessels absent. Five lo six clongated stigmata in each mesh
in larger specimens, but only approximately two elliptieal stigmata in
a mesh in the smallest individual. Large tentacles about 10, smaller
ones of same number; order of branching is two in larger specimens,
but only first order is defined in smallest one. Ciliated groove simply
U-shaped. Tirst intestinal loop long, attaining two-thirds to three-
quarters of body length. Esophagus long. Gastric region elongated,
rectum swollen at bottom of second intestinal loop, anal margin cut
into 7-11 lobules. Liver olive brown or brownish, distinctly divided
into two parts in larger specimens, smaller anterior part consisting of
a number of elongated finger-shaped hepatic lobules, larger posterior
part consisting of a few complicatedly ramified protuberances of gas-
tric region, which end distally in tufts of minute finger-shaped hepatic
lobules (fig. 88¢g).

Gonads, especially the right, strongly curved in distal half; genital
capsules each provided with an elongated endocarp on surface; endo-
carps of genital capsules of dorsal series larger than those of ventral
series; 27-29 genital capsules on each side in larger specimens. Tes-
ticular follicles 10-25 on each eapsule, occupying free surface; ovary
located on attachment side. In smallest specimen gonad not mature,
although a series of endocarps are on each side just at situation of
wonad. Another series of endocarps found along outer side of intes-
tinal loop on left side.

105. Pyura vittata {Stimpson)
Taure 90
Cynthin vittota Stimpson, 1852, p. 230.
Pyura vitlole Van Name, 145, p. 321, figs. 213-215; pl. 16, fig. § (synonymy).—
Tokioka, 1953a, p. 273, pl. 3, Ags. 34 ; pl. 66, fige. 1-5 (synonymy).
MATERIAL EXAMINED

Parav Iscaxns: Iwayama Bay; south end of Island XX. GVEF sta, 134, One
gpecimen (USNM 11462).

Descrrerion—A single 10 mm. long specimen from the Palan
Islands attached to the substratum by the right ventral side was
examined. Test milky white, with slightly yellowish tint around
apertures, translucent and soft, but very tough; surface nearly
smooth except for several wrinkles formed by contraction. Mantle
extremely thin, yellowish white. Both siphons long, yellowish
orange; apertures 4-lobed. About 10 longitudinal and transverse
muscles, crossing each other regularly, around base of atrial siphon,
basal portion of branchial siphon so mutilated that exact arrangement
of museles cannot be seen. Spinules on the inner surface of siphons
slender (fig. 90f), T6p in length on an average.

Six folds on each side of branchial sac. Inner longitudinal vessels
arranged (D=dorsal, V=ventral) :
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Ficure %0.—Pyura vittata (Stimpson): a, specimen from Palau; b, mantle body, from right
side; ¢, left half of mantle body, inner side; o, right half of same; ¢, ciliated groove;
1, spinule from inner surface of siphons, highly magnified.

Left D1 (10) 2 (4) 2 (12) 2 (A2) 2 (10) 1 (4} 1 ¥
Right D 2 (10) 2 (6) 3 (12) 2 (9) 2 (3) 1 (2) 0 V
Second fold seems to be smaller than first or third fold. Two to three
stigmata in each mesh, parastigmatic vessels present. Tentacles about
10( ?) ; only branch of first order present, small, rather few. Ciliated
groove C-shaped, opens towards left. Liver greenish brown, consists

200-191—67T——14
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of three groups of rather elongated hepatic lobules. Anus margined
plainly. Each gonad with 12-13 genital capsules, each capsule con-
tains one or two eggs, one to three testicular follicles, and bears a
minute endocarp on surface.

Resarks—Althongh the remarkable smallness of the second
branchial fold seems to be unique for the present specimen, it very
likely belongs to Pyura wvittate and has attained maturity despite
such a small body size.

106. Pyura pachydermating {(Herdman)
Froure 91

Boltenio pachydermating Herdman, 1881, p. 81.—Herdman, 1882, p. 87, pl. T, figs.
-8, —von Drasche, 18584, p. 370—Herdman, 1889, p. 16, pl. Cyn. 1.

Cynthio Intee Sluiter, 1900, p. 26, pl. 4, fig. 3 ; pl. 5, figs. 1-3.

Pyura pachydermating Michaelsen, 1922, p. 380—DBrewln, 1946, p. 125, fig. 19;
pl. 4, fig. 12d.—Brewin, 1950, p. 345.—Brewin, 1952, p. 192.—Kott, 1952, p.
232 —Brewin, 1958, . 440,

MATERTAL EXAMINED
New Zeavaxp: Port Chalmers. TU.8. Navy Transit of Venus Expedition, Dr.
E. Kerschner, coll,, January 1875, One specimen (USNM 2676).
Descrirrion.—A single large stalked specimen from New Zealand
was examined. DBody elliptical, 62 mm. long and 25 mm. high.

Peduncle 225 mm, long, 6 mm. in diameter, issues from anterior end

of body ; its surface irregularly creased, yellowish brown, covered with

Ficure 91.—Pyura pachydermatinag (Herdman): a, right side of specimen; &, lefe half of
mantle bedy, inner side; ¢, right half of same; d, ciliated groove.
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network of lhydroid stolons (Sertwlaria sp.). Branchial and atrial
apertures open respectively ab tip of short siphons situated approxi-
mately at level of each one-third of body length. Surface of body test
yellowish white, with three deep longitudinal plications on each side.
Test leathery and tough, rather thick along folds but only 1 mm. at
thinner places between folds; inner surface whitish, Mantle thin and
yellowish brown. Only longitudinal muscles converging at apertures
prominent, although some cirenlar muscles are found in neighborhood
of bases of siphons.

Six folds on each side of branchial sac. Inner longitudinal vessels
arranged (D=dorsal, V=ventral):
Right D 2 (18) 1 (17) 2 (18) 2 (17) 2 (14) 38 (12) 6 ¥V
Transverse vessels arranged: 143424 84 1 (numerals indieate order
of thickness). Some parastigmatic vessels may be found here and
there. Stigmata 9-12 in each mesh. Tentacles 37, arranged partly
in the order: thick thin medium thin thick, branches very numerous
and found in four orders. Ciliated groove describes a very compli-
cated configuration. Intestinal loop very elongated. Liver wvery
spacious. Approximately 20 endocarps along dorsal margin and 4
along ventral margin of distal branch of intestinal loop. Anus bilobed,
each lip plainly margined. Genital capsules 12 on right, 13 on left
side in intestinal loop.

Rexargs —This is evidently a typical sea tulip or sea apple, a char-
acteristic ascidian of the Australian-New Zealand waters.

107, Herdmania mirabiliz (von Drasche)

Cynthia smirabilis von Drasche, 1884, p. 877, pl. 6, figs. 2-7.
Halocynthin mirabilis Oka, 19060, p. 39,
FPyure mirabilis Van Name, 1945, p. 340, fig. 224 —Toklokn, 1954b, p. 08, pl. 7, fig.
26 ; pl. 8 figs, 27-33.—Tokioka, 1950a, p. 282 —Tokioka, 1965, p. 120.
MATERIAL EXAMINED

Jarax : Hokkaido Island; Otarn. B 8. Morse, coll. One specimen (USNM
11687).

Descriprion.—A single 45 mm, specimen from Japan, presented by
the Tokyo Imperial University, was examined. Strongly contracted,
test surface conspicuously wrinkled. Seven folds on each side of
branchial sac, the seventh much smaller than the six other dorsal ones.

108. Herdmania momus (Savigny)

For references concerning the typlical form of this specles, see Van Name, 1045,
1. 341; for references to the typical and other forms, see Tokloka, 19533a, p. 277,

MATERIAL EXAMINED

Jaraxn: Honshu Island ; off Manazuru Zaki N. 8° W., 45 mi,; Albatross stao.
2008, 32 specimens (USNM 11780).—Kynshuo Island ; Kagoshima. H. 8. Morse,
coll. Two specimens (USNM 11600).—Kyushn Island; Moji. K8, Morse, coll.
Three specimens { USNM 11702).
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Mantamas levawpe: Snlpan; Tonapag Harbor. I 1K Cloud, =ia, D=8, One
speclmen (USNM 11473 ).

Descrirrion.—Examined were 33 deep-water forms and 5 shallow-
water forms from Japan and a single 18 mm. long specimen from Sai-
pan Island. Shallow-water forms from the Japanese waters are 20—
35 mm. in length, while deep-water forms are up to 66 mm. in length.
Appearance of test seems to vary remarkably according to localily;
soft, eartilaginous, yellowish white, and translucent in specimen from
Saipan Island, but leathery, yellowish brown, rather tough in some
shallow-water specimens from Japan, or extremely thin in deep-water
forms, except for posterior portion of body in some individuals, test
may ba fairly thick in this portion. A bivalve shell, Musculus sp., was
embedded in test of shallow-water forms from Japanese waters.

Caleareous spicules rather sparse in specimen from Saipan Island;
9 branchial folds on each side, ninth on left side very low; the 22 mm.
long individual from IKagoshima, Japan, has 8 folds on each side,
eighth not as tall as others on each side. DBranchial sae often harbors
parasitic copepods (Saipan specimen) or amphipods (Japanese deep-
water forms). Alimentary canal located in posterior half of body in
deep-water forms. Gonad seems to mature in a relatively small-body
size in the tropics, is fully mature in specimen from Saipan. In deep-
water forms gonad is situated near posterior end of body. Ovary
occupies attachment side of gonad and testis covers free surface.

109. Herdmania momus var, grandis (Heller)
Fraure 92
Cynthic grandis Heller, 1878, p. 97, pl. §, fig. 24,
Cynthia complonats Herdman, 1852, p, 145, pl. 17, fige. 1-9,
Mrierocosmus Julinii von Drasche, 1884, p. 371, pl. 2, figs, 8-0; pl. 3, Ags. 1-2.
Microcosmus draosohii Herdman, 1808, p. 20, pls. Cyn. 3-4.
{ For other references, see Kott, 1052, p. 270.)
AMATERIAL EXAMINED

AvsTRALIA : Port Jackson, North Pacific Exploring Expedition, 1853-50,
William Stimpson, coll,, sta. 8H 142, Three specimens (USNM 11767).

Descrirrion.—Three individuals collected at Port Jackson, Austra-
lia, were examined. Two are 85 mm., the other 160 mm. in length.
Test leathery, or leathery in appearance but rather soft and cartilagi-
nous; yellowish brown, strongly grooved on the surface, usually 1-2
mm. in thickness in the thinner dorsal portion, may reach 5-10 mm.
thickness at some thickened parts on the ventral side. Section and
inner surface of test whitish; mantle brownish, thick but rather soft.
Spicules typical momus-type. Branchial aperture subterminal, atrial
slightly posterior to middle of dorsal side. Branchial folds 12 (left)-
13 (right) or 11(?) (left)-14 (right) in two 85 mm. long specimens,
while 13 (left)-14 (right) in the 160 mm. long individual. Tnner
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Ficure 92.—Herdmania momus f. grandis (Heller): a, external appearance of an 85 mm.
specimen; b, left half of mantle body of same specimen, inner side; ¢, dorsal tuberele of
same specimen; d, dorsal tubercle of a 160 mm. specimen.

longitudinal vessels arranged on left side of an 85 mm. long specimen
(D=dorsal, V=ventral) :

D8 (20) 3 (26) 8 (31) 4 (33) 2 (20) 5 (32) &6 (82) 2 (80)

3 (20) 4 (25) 8 (22) 1 (15) 0 WV

Dorsal tubercle fairly large, round, about 5 mm. in diameter in an
§5 mm. long individual (fig. 92¢) or elliptical and 10 mm. long in the
160 mm. long individual (fig. 92d) ; ciliated groove represented by a
number of undulating grooves. Tentacles 38 in an 85 mm. long in-
dividual; large, medium, and small tentacles differentiated and ar-
ranged: large small medium small large; branches in three orders.
Many copepods and amphipods were found commensal in branchial
sac in respective specimens. Gonad massive.

110. Microcosmus exasperatus Heller
Fiaures 93-97

Microcosmus exasperatus Heller, 1878, p. 99, pl. 3, fig. 10.—Van Name, 145, p.
346, figs. 230-231; pl. 16, fig. 3 (synonymy).—Tokiocka, 1952, . 130, fig. 25.

Microcosmus kura Brewin, 1048, p. 136, fig. 0; pL. 0, igs. 5§, 12D,

Microcosmus claudicans var. australis Kott, 1052, p, 288, figs. 180-144.

MATERIAL EXAMINED

CHINA: Amoy; received October 12, 1032, from T. ¥. Chen, Universlty of
Amoy; sta. 2, one specimen (USNM 11528): sta. 11, one gpecimen (USNM
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11627) ; =ta. 12, one specimen (USNM 11524) ; sta. 13, one specimen (USNM
11526) 5 sta. 14, one specimen (USNM 11525) ; sta, 15, one specimen (USNM
11523) —Vielnity of Amoy: 8, F, Light, coll. Ten epecimens (USNM 11704 ).

Manraxas Ispaxps: Saipan: lagoon west of island, entrance to Tanapag
Harbor; I'. I Cloud, Loc, 2, One specimen 8 mim, In length (USNM 11507) —
Salpan; lagoon west of island, 600 yards NNE. of Managaha Id. P. E. Cloud,
Loc, 4. Two specimens, 11 and 16 mm, in length (USNM 11505).—Saipan:
ligoon wezt of island ; Tanapag Harbor. P. E. Cloud, sta. D-8. One speclmen,
9 . in length { DSNDM 11467 ).

Gueaent Ispanps: Onotoa Atoll. P. B, Cloud, sta. GOC-55. Two specimens
16 and 17 mm. in length (USNAM 11493).

Austrania: Port Jackson. North Pacific Exploring Expedition 185315850,
Willinm Stimpzon, coll,, sta. BH 142, One specimen 17 mm, in length (USNM
11759) , on Herdmania monins var, grandiz (Heller),

Descriprion.—There are 24 specimens in the material, 17 from
the coast of Amoy, China, 4 from Saipan Island of the Marianas
Islands, 2 from the Gilbert Islands, and 1 from Port Jaekson, Aus-
tralin. As seen in the following descriptions, the Amoy specimens
differ from those from Saipan, the Gilbert Islands, and Port Jackson
in the appearance of the alimentary canal and the branchial tentacles.
It 1s therefore convenient to describe these two groups of specimens
separately at frst, and then compare them with each other in detail.

Srecoens Froat Azroy.—Up to 40 mm. in length excluding siphons
and posterior extension of test in some specimens. Body roughly
oval in shape, attached to substratum by ventral (left ventral in some
specimens) or posteroventral side. Somefimes posterior part of test
extended as long as body proper, so that animal is attached to sub-
stratum by this extended part of fest, or many rooty protuberances
issue from ventral side of animal and serve as attachment organs by
grasping sand grains. Some specimens attached side by side, form-
ing an aggregated mass. Both siphons prominent, reaching con-
siderable length in some specimens. Branchial siphon terminal or
subterminal, atrial situated near middle of dorsal side, both apertures
4-lobed. Test generally leathery and tough, thin, 0.5-1 mm. in thiclk-
ness on dorsal side, but up to 2 mm. at some thickened places on
ventral side; surface originally smooth, but irregularly wrinkled in
various degrees by contraction, especially remarkably at siphons;
holds a small amount of mud between the wrinkles or in the grooves,
or covered partly by hydrozoans or other organisms. Color of test
surface varies from pale yellowish brown to grayish brown, sometimes
with a reddish tint, that of section and inner surface whitish, with
pearly, pinkish or slightly purplish glistening. In a 30 mm. long
individual, test may be described as hard, eartilaginous rather than
leathery. Spinules on distal portion of inner surface of siphons
sharply pointed, 35p to T4p (most frequently 60-654) in length with
basal sealy part of nearly same length as spinule proper. Mantle of
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Figure 93.—Mierocormur exarperatus Heller: Specimens from Amoy: a, left side of 15
mm. specimen (USNM 11523); b, right side of 40 mm. specimen (USNM 11524); ¢, right
side of 13 mm. specimen (USNM 11526); 4, left side of 24 mm. specimen (USNM 11527);
e, right side of 32 mm, specimen (USNM 11525); f, left side of 25 mm. specimen (USNM
L1704).

moderate thickness in more or less contracted specimens, although thin
in rather expanded specimens; pale yellowish brown or pale reddish
brown. Longitudinal and transverse muscles very remarkable, cross-
ing each other very regularly. The atrial velum bears a number of
fine finger-shaped tentacles along inner basal portion.
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Ficune 94.— Microcosmus exasperatus Heller: Specimens from Amoy: a, lefr half of mantle
body of 35 mm. specimen, inner side (USNM 11523); b, right half of same; ¢, left half
of mantle body of 25 mm. specimen, inner side (USNM 11704); d, nght hall of same;
¢ dorsal tubercle of same specimen; f, left half of mantle body of 13 mm. specimen,
inner side (USNM 11526); g, right half of same; k, dorsal tubercle of same specimen,



PACIFIC TUNICATA OF U.8. NATIONAL MUSEUM 211

In branchial sac § or 9 plications on left and § to 10 on right side,
ventralmost fold usually rudimentary on each side, although well
defined in anterior portion of branchial sae. Inner longitudinal
vessels arranged (D =dorsal, V=ventral):

13 mm. long spesimen (USNM 11525)

Left T 1 (14) 1 (12) 1 (16) 1 (14) 1 (13 2 (1) 2 (9 1 (3) OV
Right D 0 (13) 1 (12) 1 (16) 2 (13) 2 (13) 2 (13) 1 (12) 0 (5) OV
28 mm. long specimen (USNDM 11704)

Left D 2 (20) 2 (19 2 (20) 3 (20) 4 (18) 4 (15) 4 (13} 2 (10) 1 (3) OV
Right D 2 (17) 2 (18) 2 (21) 3 (21) 3 (18) 4 (200 2 (17) 2 (13) 2 (6) 1 V
30 mm. long specimen (USNM 11704)

Left I 1 {21) (20 2 2 4 (2D 3 (1Y 3 (8 2 (A5 2 (1) 2 (B 0OV
Right D 1 {16) 2 (18) 2 (22) 3 (19) 3 (18) 3 (13 3 (16) 2 (I4) 1 (11) 1 V
35 mm., long specimen (USNM 11523)

Left D2202093EEN3 204000408305 20D1 Do v
Right D1{(20)3(18) 323323200408 200D 20110 @1y
40 mm. long specimen (USNM 11524)

Left D 2 (200 3 (19 3 (220 4 (19) 3 (19) 4 (18) 2 (1) 3 (A 1 Vv
Right D1 (19 2 17 3 (1M 3 (22 3 (21) 3 (19) 3 (1D 2 (13) 1 (M 1L V
Arrangement of (ransverse wvessels varies from: 12 3r 2 3P 1
(13 mm. long specimen) to 143424341, 133323331 0r1444 3 444
2 444 3 444 1, excluding parastigmatic vessels (numerals indicate order
of thickness of vessels, r represents parastigmatic vessel). Parastig-
matic vessels found most commonly in posterior portion of branchial
sac. Elliptical stigmata 5 to 8 in each mesh. Tentacles 21 (13 mm.
long individual) to 35 (25 mm. long individual), arranged partly in
order: large small medium small large; also minute ones found at
some intervals; branches in 4 to 5 orders, very complicated. Ciliated
groove roughly U-shaped with both horns strongly ineurled ; frequently

slightly inclined towards right side as seen from front.

Second intestinal loop very deep, axis passes through approximately
middle of ventral branch of first intestinal loop. From 2 to 6 endo-
carps on intestinal wall just posterior to hepatic region. Liver pale
reddish brown in preserved specimens; minute finger-shaped papillae
on each hepatic lobule. Anal margin mostly plain, though rarely un-
dulating and forming several indistinct lobules. ILeft gonad consists
of 3 to 4 genital capsules (and several small ones in rare cases), right
consists of 2 to i capsules. Ovary occupies free surface of gonad and
testis is spread along attachment surface.

SPECIMENS FROM Satpax, Tne Gumerr Istanops, anp Port Jack-
soN.—Specimens from Saipan 8-16 mm. in length, those from the
Gilbert Islands 16-17 mm., and the Australian specimen 17 mm. long,
Attached to substratum by ventral side, slightly inclined to left or right
side, or by left side of body. Both siphons rather short, branchial ter-
minal or subterminal, atrial located in most specimens slightly pos-
terior to middle of body. Test leathery, thin, varies from yellowish

2]



Ficune 95.—Microcosmus exasperaius Heller: Specimens from Amoy: a, left half of mantle
body of 40 mm. specimen, inner side (USNM 11524); b, right half of same; ¢, dorsal
wubercle of same specimen; d, left half of mantle body of 30 mm. specimen, inner side
(USNM 11704); ¢, right half of same; f, dorsal tuberele of same specimen; g, dorsal
tubercle of 35 mm. individual (USNM 11523); &, part of the liver from same specimen,
magnified; s, spineles from inner surface of siphons same specimen, highly magnified;
§, right gonad of 30 mm. specimen (USNM 11704); &, spinule from inner surface of
siphons of same specimen, highly magnified; I, spinules from inner surface of siphons
of 28 mm. specimen, highly magnified (USNAL 11704).
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white to brownish, dorsal side partly dark brownish. Inner surface of
test. whitish to pale brownish., Surface wrinkled and often earries
fine mud. Spinules on inner surface of distal portion of siphons very
minute and somewhat conical in shape. Mantle of considerable thick-
ness with well-defined museulature consisting of longitudinal and
transverse muscles. Coloration yellowish white to yellowish brown or
brownish to reddish brown. Minute villus-like protuberances occur
sparsely on atrial velum and also on soft inner surface of basal portion
of siphons. Branchial plications 7 (8 mm. long individual) to 9 on
left and 8 or 9 on right side. Ventralmost fold on left side rudimen-
tary in some specimens.

The Australian specimen shows following arrangement of inner
longitudinal vessels:

Left DI(91(13)20N20N 21492015 113 1(120(@) 0V
Right D 1 (16) 1 (14) 1 (19) 1 (18) 2 (16) 2 (13) 1 (12) 1 (122 0 () O V

The 16 mm. long specimen from the Gilbert Islands shows following

arrangement:

Left D3(18)2(1820N2(8 2018 2(16)1 1510V

Right D 2 (14) 1 (15) 1 (21) 1(20) 1 (17) 1 (16) 2 (13) 1 (12) 1 (9) O V
Transverse vessels arranged: 1 p 2 P 1, or 1 P3P 2 p 3 P 1.
Six to nine elongated stigmata in each mesh. Tentacles rather simple,
with branches in two (Saipan specimens and one of the Gilbert Islands
specimens) or three (Australian specimen and one of the Gilbert
Islands specimens) orders. Tentacles 18-20, large and small, also
some minute ones at intervals. Second intestinal loop distinet: axis
does not seem to pass through middle of ventral branch of first in-
testinal loop, but rather bottom of second loop seems to touch or
reach near hepatic region of ventral branch. Anal margin plain.
Three endocarps on intestinal wall just posterior to hepatic region in
the 16 mm. long specimen; no such appendages found in other speci-
mens. Liver yellowish brown in preserved specimens. Two to six
genital capsules on left and two to seven on right side; eapsules placed
rather closely to each other so that gonad in some specimens looks
as if it consisted of only a single mass irregularly lobated into a few or
several lobes.

Resarks—The differences between the Amoy specimens and those
from Saipan, the Gilbert Islands, and Port Jackson are considered to
be insignificant as specific characteristics. However, the differences
found in the branching order of the branchial tentacles, the feature
of the second intestinal loop, and in the appearance of the gonad are
rather noteworthy. It is not impossible that the last two of the three
differences are attributable to body size of the specimens, although
such differences may be clearly observed between a certain small speci-
men from Amoy (13 mm. long) and Saipan and Australian specimens
(8-17 mm. long). The first of the three differences, however, seems
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Froure 96.—Microrosmus exarperatus Heller: a-g, Specimens from Saipan Island: a, right
side of Bmm. specimen (USNM 11507); &, left half of mantle body of same specimen,
inner side; ¢, right half of same; 4, ciliated groove of same specimen ¢, intestinal loop and
gonad from 16 mm. specimen; f, right gonad of same specimen; g, ciliated groove of same
specimen. &, f, Specimen from Port Jackson: &, lefi half of mantle body of 17 mm.
specimen, inner side; 1, right gonad of the same specimen,

to be unique; even the 13 mm. long Amoy specimen has tentacles with
branches in four orders and the 20 mm. long specimen from the same
locality bears tentacles with branches in five orders, while the 16 mm.
long Saipan specimen has tentacles with branches in only two orders
and the 17 mm. long Australian specimen has tentacles with branches
in three orders.  In 19-32 mm, long specimens from the Arafura Sea,
described in my previous paper (Tokioka, 1952), branches of the ten-
tacles were also in only two orders. This feature may be used as a clue
to distinguish two groups if it is concluded in the future that two races
or forms are recognizable in Microcosmus exasperatus, after more cru-
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Fioure 97.—Microcormur exasperatus Heller: Specimens from the Gilbert Islands: a, right
side of 16 mm. individual; &, left half of mantle body of same specimen, inner side; ¢,
right half of same; d, ciliated groove of same individual; ¢, spinule from inner surface
of siphons of same specimen, highly magnified; f, right side of 17 mm. individual; g,
left half of mantle body of same specimen, inner side; &, right hall of same; 1, ciliated
groove of same individual.

cial studies are made on many more specimens from various localities.
The smallness of the Saipan specimens might indicate that the ocean-
island inhabitants become smaller. The complicated ramification of
the branchial tentacles in Amoy specimens might be considered effec-
tive in preventing the inflow of silt or detritus, which might be more
abundant in the littoral water along the coast near Amoy than in other
localities.
111. Microcosmus curvus Tokioka
Froures 98, 99
Microcosmus curoug Tokioka, 1054a, p. 263, pl, 37, figs. 2-0.
MATERIAL EXAMINED

Parav Iscaxps: Iwayama Bay; south end of Guazima (Island XV) : GVF sta
02, One specimen 10 mm. long (USNM 11408) found with sponges,

.
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Manraxnas TsLAKDE : Salpan ; lagoon west of island, 500 yds. NNE. of Manngaha
Taland : I'. B Cloud, loe. 4. One specinen 7 mun. long (USNM 11503).

Wake Istaxp: ¢ H, Bdmondson, sta, 607, Three speeimens 9 to 10 mm. long
(USNM 11700).—C. H. Edmondson, sta. 0%, Three specimens 12 to 13 mm.
lomg (USKNM 117G61).

Descrirrion.—Six specimens (9-13 mm. long) from Wake Island,
one specimen (7 mm. long) from Saipan Island, and a single 10 mm.
long specimen from the Palau Islands were examined. Animal roughly
spherical or elliptical in shape, usually attached to substratum by
right ventral side. Both siphons distinet in Palau specimen, but
nearly sessile on others more or less contracted. Branchial siphon sub-
terminal, atrial subterminal or situated near middle of dorsal side;
apertures 4-lobed, separated from each other by about half of body
length. Test leathery, thin but very tough; coloration varies from
yellowish white to yellowish brown or grayish brown in preserved state,
inner surface whitish with pearly glistening ; surface originally smooth
but generally irregularly wrinkled in contracted specimens, especially
areas around apertures furnished with small irregularly shaped swell-
ings. Mantle reddish brown to dark reddish, rather thin, although
dorsal side may be thickened considerably in some specimens. Iine
villus-like protuberances on atrial velum and also on proximal inner
surface of siphons. Distal inner surface of siphons covered with
many minute spinules.

Six branchial plications in smaller specimens and seven to eight in
larger ones. Inner longitudinal vessels arranged (D=dorsal, V =ventral):
7 mm. long specimen (from Saipan)

Left DI1(11)1(6)1(10)1(10)1(8)1(4)1V
Right D1(10)1 () 1(H2(9N2(M1L(HOY
10 mm. loag specimen (from Palau)
Left DIADIM@IAHZAD IO LIE LY
Right D1(13)1 (M1 20211 81V
12 mm. long speeimen (from Wake)
Left D1(15)1(13)1(16)3(12)2{(11)2(T)1(3)0OV
Right D 1(13) 0 (12) 1 (14) 1 (13) 1 (14) 2(8) OV
12 mm. long specimen (from Wake)
Left D1(5 1011082132131 (H1E)1V
Right D1 (11) 1 (11) 1 (17) 2 (13) 2 (12) 2(8) 1 (8) 0 v
13 mm. long specimen (from Wake)
Left D2ODIAL2AT2(H2ADI(NDI(BOE OV
Right D 2 (14) 1 (13) 2 (17) 2 (13) & (10) 2 (10) 1 [(HRIR
Ventralmost fold may be rudimentary in some specimens. Trans-
verse vessels found in following arrangement: 122p1,1r2p2p2p1,
orl?3p2p3r 1 (numerals indicate orders of thickness of vessels, »
represents parastigmatic vessel). Stigmata elongated, generally 3 to 5
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Figure 98.—Microcormur curous Tokioka: Specimens from Wake Island: a, right side of
13 mm, specimen, sta. €08; b, left half of mantle body of same specimen, inner side;
&, right gonad; d, ciliated groove of same specimen; e, left side of 12 mm. specimen, sta.
608; f, left half of mantle body of same specimen, inner side; g, right ponad; A&, ciliated
groove of same specimen; 7, larva from same specimen; f, trunk of larva; &, apical view
of attachment process; [, left side of 12 mm. specimen, sta, G08: m, left half of mantle
body of same specimen, inner side; m, right half of same; o, ciliated groove of same
specimen; p, 9 mm. individual, sta, 607.
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Ficure 99.—Microcormur curvus Tokioka: Specimens from Palau and Saipan: a, dorsal
side of specimen from Palau; b, left half of mantle body of same specimen, inner side;
¢, right half of same; d, ciliated groove of same individual; ¢, spinule from distal inner
surface of siphons, highly magnified; f, left half of mantle body of specimen from Saipan,
inner side; g, right half of same; &, ciliated groove; 1, anal lobes of same specimen.

in each mesh, but may be up to 9 in large meshes along endostyle.
Tentacles 11 to about 20 in number, usually larger and smaller ones
differentiated ; also minute ones intervene at some intervals; branches
in 2 orders, Ciliated groove U-shaped, with one or both horns
incurled; in the 13 mm. long specimen from Wake Island, groove
represented by two crescent clefts (fig. 984d).

Bottom of second intestinal loop touches hepatic region of ventral
branch of first intestinal loop. Anal margin plain, but may undulate
and sometimes form several irregular lobules.  Liver pale brownish in
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preserved specimens,  Generally gonad eurves strongly as is shown
in original deseription, although not eurved so mueh on left side of the
13 mm. long specimen from Wake Island (fig. 980). Ovary dark
reddish,

Trunk of larva ellipsoidal in shape, 3304 in length. Tail first laid
along ventral side of trunk, turns to left at right angles, then proceeds
tlong left side of trunk to reach near dorsal edge slightly in front
of sensory organ situated slightly posterior to the middle of body.
Three attachment processes small, together form a small, low triangu-
lar prominence (fig. 98&). Larval test wholly sprinkled with small
dotted flecks.

Reatanks—The Saipan and Palau specimens are provided with typ-
ical curved gonads and fewer branchial plications (6), while the speci-
mens from Wake Island have more (6 to 8) branchial plications and
show some resemblance to Microcosmos exasperatus in the appear-
ance of the lobated gonad. Thus, it is not impossible that the present
species is continuous with the small-sized specimens of Af. caasperatus
known from some ocean islands, and it would represent an extremity
of wide variation, opposite the specimens from the coast of Amoy,
which are considered to represent the other extremity of the variation.

112. Halocynthia roretsi (von Drasche)

(Btyela?) Cynihia Rorefzii von Drasche, 1884, p. 376, pl. 5, figs. 4-8; pl. 6, fig. 1.
Halocynthia rorefzi Tokioka, 1053a, p. 282, fig. 20; pl. 71, figs. 1-4; pl. 72, figs.
1-11. (Synonymy.)
MATERIAL EXAMINED

Jaran : Hokkaido Island; Otaru. IS Katakura, collector; Albatross Exped.
One specimen (USNM 117584),

Descrierion.—A single specimen, 150 mm. long, is in the collection.
Protuberances on body surface are all stout.

113. Halocynthia aurantivm (Pallas)
Ascidia anrandium Pallas, 1787, p. 240, pl. 7, fig. 38,
Halocynthia aurantivm Van Name, 1945, D 362, pl. 31, fig. 1. (Synonymy.)—
Tokioka, 1851a, p. 17, fig. 13,
MATERIAL EXAMINED

Jarax : Hokkaido Island; Otarn, E. 8. Morse, coll. Two specimens (USNM
11659).

Rexargs—The two specimens examined were collected at Otaru
of Hokkaido Island, Japan, and presented to the 1.8, National Mu-
seum from the Tokyo University in an exchange of specimens. They
are respectively 17 mm. and 30 mm. long, excluding a tuft of rooty pro-
tuberances about 15 mm. in length. The preservative alcohol is a
deep orange, indicating that the animals were evidently orange red
when alive,

206-101—CT 15
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114, Culeolus easteri, new species
Provne 1040

Hororyee—USNM 11769: Off Marquesas Islands; 0°50°00° N.,
137°54°00° W.; 2,463 fathoms, gray yellow Globigerina ooze. Alba-
tross sta. 3654, September 10, 1899,

Descrierion.—The holotype is a single specimen {from off the Mar-
quesas Islands, 15 mm. in length. Body ellipsoidal, attached to sub-
stratum by a slender stalk 53 mm. long, 0.6-0.7 mm. in diameter.
Surface of stallk marked with 13 longitudinal ridges (hig. 100d).
Branchial aperture distinctly 4-lobed, located slightly dorsal to inser-
tion point of stalk at anterior end of body. Atrial aperture a slitlike
opening on dorsal side at level of approximately a quarter of the body
length from the posterior end of the body. Test yellowish brown,
leathery, rather thin, section and inner surface whitish. Surface en-
tirely covered with many minute prominences, also two transverse rows
of comparatively large conical prominences, one at level of branchial
aperture, other at middle of range between apertures and confined
to dorsal half of body ; consists of about 20 prominences which dimin-
ish in size ventrally. Terminal of inserted stalls reaches near level
of posterior margin of branchial aperture. Mantle extremely thin,
with rather sparse longitudinal and transverse muscles.

As the specimen was already cut open by Dr. de Laubenfels avhen it
was sent to him for identification as a sponge-like organism, the
internal organs were so torn that an accurate description of the
branchial sac can hardly be given here. Probably five plications on
each side. Arrangement of the inner longitudinal vessels on left
side seems to be (D=dorzal, V=ventral).

D 0 (8) 1 (B) 2 (7) 2 (8) 1 (4) 2 ¥

Wall of branchial sac shows a kind of meshwork consisting of longi-
tudinal and transverse vessels but being devoid of true stigma.
Ciliated groove a crescent. Tentacles 21, larger and smaller ones
differentiated; only branches of first order are seen and are rather
few. No spicules found in any vessels, Dorsal lamina represented
by series of dorsal languets. Intestinal loop situated in posterior half
of body, second loop practically indiscernible. Anal margin cut into
about 10 lobules. Two gonads on each side, posterior gonad a single
mass, while anterior one consists of two genital capsules. On left
side, posterior gonad found in intestinal loop, but anterior one
situated in anterior half of body outside intestinal loop.

Reaangs.—Of the Pacific species of Culeolus, 0. herdmani Sluiter
and €. quadrula Sluiter differ distinetly from the present new species
in the situation of the inserted part of the stalk, in the arrangement of
rows of large conical prominences on the body surface, and also in
the structure and arrangement of two gonads on each side. (.
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Froure 100.—Culeolus easteri, new species: a, entire animal; &, right side of body; ¢, conical
prominence on test surface; d, part of stalk, magnified; ¢, left half of mantle body, inner
side; f, right half of same; g, dorsal tubercle.

inversug Ola, 1928, from the western Pacific (13°26° N, X 145°40’ E.,,
3,500 m.) is unique in the situation of the atrial aperture on the
ventral side and in having an unusually large branchial aperture.
C. murrayi Herdman, . gigas Sluiter, and . thysanotus Sluiter each
have a single gonad on each side; the last one especially cannot be
confused with others because of its peculiar external appearance.
C. moseleyi Herdman from a Challenger station in the Central Pacific,
not far from the locality of the present specimen, and €. annulatus
Sluiter from the Siboga area are devoid of the row of distinct papillae
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defining the posterior area surrounding the atrvial aperture; on the
other hand the complete lack of descriptions of the gonad in these
species makes it diffieult to compare these two forms with this new
species. (. wyville-thomsoni Herdman, collected at a Challenger
station in the South Pacific has six branchial plications on each side
and evidently differs from this new species in external appearance,
although comparison of the gonad cannot be made between €', wywville-
thomsoni and the present new species becnuse of the complete absence
of description of this organ in the former. Ritter’s C. pyramidalis
from the foot of the continental slope west of San Diego, California,
eannot be compared exactly with the present new species, as the
internal structure of the specimens was evidently damaged; his €.
sluiteri from just south of the Aleutian Islands differs distinetly from
others by its unique strueture of gonads. Some of the specimens
collected by the Galathea at the stations in Kermadee Trench and
provisionally treated by Millar (1959) under €. sulimi Herdman very
closely resemble the present new species in internal structure, includ-
ing the branchial sac and gonad, and in the manner of the stalk
insertion into the body. However, the arrangement of the prominent
papillae on the body surface and the surface structure of the stalk
seem to differ clearly between these specimens and the present new

species.

Family Molgulidae
115. Molgula (Molgula) xenophora Oka
Figure 101

Molgula zenophora Oka, 1914, p. 457, figs. 15-16.

MATERIAL EXAMINED

Jaran: Hokkaido Islands; Hakodate. E. 8. Morse, coll., 35 specimens (USNM
11697).

Descrrerion.—The 35 specimens presented in exchange from
Tokyo Imperial University were examined. Unfortunately most of
them were damaged, but 7 were found in comparatively perfect
condition. Body ellipsoidal, attains 42 mm. in length; surface
densely or sparsely encrusted with fine black sand grains, which also
impregnate the test; thus test thickens, attaining 2-3 mm. in thick-
ness in larger specimens. Some specimens attached to each other,
hairy attachment processes from ventral side being entangled.
Apertures practically invisible from surface, although narrow siphonal
area is discernible on dorsal side, being slightly depressed. On inner
surface of test, apertures situated about 7 mm. apart in 3440 mm.
long individuals. Mantle soft, thin, brownish. Transverse body
museles represented by many short pieces of muscle scattered over
mantle surface (fig. 1015, ¢) ; generally 3 pairs of longitudinal rows of
these musecle pieces in anterior half of body, 7 rows (3 on right, 4 on
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Figure 101 —Molgula (Molguls) xenophora Oka: a, dorsal side of animal; b, left side of
mantle body: ¢, right side of same; 4, neural area surrounding dorsal ganglion; g, cil-
iated grooves of 42, 40, and 34 mm. individuals, respectively; &, part of liver, magnified.

left side) in posterior half. Longitudinal muscles inside transverse
muscle pieces; muscles converging at atrial aperture all perfect, those
gathering at branchial aperture widely interrupted. Area surround-
ing dorsal ganglion wholly covered with fine transverse muscles (fig.
101d). Kidney sac in posterior part of body with anterior end at
level of frontal margin of atrial aperture.

In branchial sac seven plications present on each side. Ipner
longitudinal vessels arranged (D=dorsal, V=ventral):

34 mm. long specimen
Left D 0 (12) 0 (14) 0 (15 0 (15 0 (13) 0 (13) 0 (9 0 V
Right D 1 (13) 0 (14) 0 (14) 0 (15 0 (15 0 (15 0 (1B 0 V
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40 mm. long specimen

Lett D 0 (13) 0 (14) 0 (16) 0 (18) 0 (16) 0 (15) 0 (10) 0 V

Right D 0 (16) O (17) 0 (18 0 (18) 0 (15 0 (15 0 (12) 0 V
One transverse row of infundibula in each interval between transverse
vessels, in all up to 15 infundibular rows. Tip of each infundibulum
usually divided into two apexes, which are then situated plong distal
margin of branchial plication, although not bifid at some places.
Pentacles up to 20, larger and smaller differentiated, also minute
ones in intervals; branches in 3 orders. Ciliated groove C-shaped,
opens posteriorly.

Anterior margin of intestinal loop attains posterior base of branchial
aperfure. Anal margin plain. Gastrie region with a dozen irregular
longitudinal plications, from which minute hepatie lobules protrude
{fie. 10A). Single elongated gonad on each side, right one along
du “de of kidney sac, lelt one along dorsal margin of distal branch
of inv.  al loop. Ovary occupies axial portion of gonad, fringed by
testis margin.

R ~This species closely resembles Molgula (Molgula) inter-
rupn "t the former can be distinetly distinguished from
thelu  nearance of the musculature. In M. (M.) inferrupta
all the muscles are cut in pieces, just as the transverse
musiles arrangement of the transverse muscle pieces is
not as cc in M. (M.) zenophora; the neural region sur-
rounding tu. aglion is guite free from any musele in M. (M.)
inlerrupta, .. d groove of Oka's original specimens is de-
scribed as hors ped and opened to the right side, slightly
inclined anterior. ‘s feature differs somewhat from that of the
present spécimens. . discrepancy must be discussed fully in the
[uture o1l more spe. : from various localities.

ar y . lartmeyeria erientalis Oka
"f‘:&f Fiaure 102
TTarta ¥a orienlalis Oka, 1929, p. 351, figs. A-C.—Tokioka, 1953a, p. 295,

L 5; pl. 78, figs, 6-11.
=ria longistigmata Tokioka, 1949, p. 11, pl. 5, figs. 4-7.
MATERIAL EXAMINED
; . Fin: Kytshi Island; Kagoshima. E. 8. Morse, coll. Specimens 21 (USNM

. —Kyisht Island; Moji. E. 8. Morse, coll. Specimens 3 (USNM 11707).
escrirTion.—The 24 specimens presented from the Tokyo Im-
sal University, in exchange, were examined. Animals less than
mm. in length, surface wholly encrusted with fine sand grains.
x plications on each side of branchial saec, of which the second is
Fepresented by a single longitudinal vessel. Inner longitudinal vessels
are arranged (D=dorsal, V=ventral):

10 mm. long specimen

¢ (@ 0 (1) 0 (8 0 @ 0 ™ 0 3 bV
0 (10) 0 (1) 0 (& 0 (M 0 (B 0 @& 0 ¥

Left D
Right D
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Ficure 102.—Hartmeyeria orfentaliz Qka: a, right side of 10 mm. animal; &, dorsal tubercle
of the same specimen.

12 mm. long specimen

Left DO (11) 0 (1) 0 (10) 0 (8 0 (5 0 (H 0 V

Right Do (D 0 () 0D {1 0 (B 0 (B) 0 (6 0 ¥V
Transverse vessels arranged 1 222 1 or 1 333 2 333 1 (numerals indi-
cate orders of the thickness of vessels). Stigmata very elongated,
being stretched between thick vessels of first order. Two infundibula
under branchial fold in ench interval between thick vessels of first
order. Tip of each infundibulum divided into two apexes, thus four
infundibular tops are found between each pair of thicker vessels.
A kidney sac of very delicate membrane along ventral side of right
gonad.

117. Hartmeyeria chinensis, new species

Froures 103, 104

Hororyre—USNM 11806: China; probably Amoy, received May
20, 1924, from 8. F. Light, no further data.

Pararyres.—USNM 11807, same data. 3 specimens,

Descrrerion.—Four specimens were examined from Chinese waters,
two 23 mm. long individuals and two others respectively 17 mm. and
15 mm. long; one 23 mm. and the 17 mm. individuals were found at-
tached side by side. Animals roughly triangular in shape (fiz. 103a)
with apex downward, fairly compressed laterally; encrusted densely
with fine sand grains, grains covering dorsal siphonal area compara-
tively finer than those on ventral part of body. Test itself rather
thick, reaches 1 mm. in larger individuals. Both apertures 4-lobed,
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sesgile, and open on a slightly elevated dorsal ridge, being 8 mm, apart
in & 23 mm. long individual (fiz. 1035). No rooty protuberance
(rhizom) found on present specimens.  About 30 (209-32 in examined
specimens) rather thick transverse muscles on each of anterior and
posterior one-third of body, a number of fine transverse muscles cover
dorsal side of body between both apertures and extend ventrally near
middle of body, being interrupted once or twice on their way (fig.
103¢).  Longitudinal muscles covering dorsal half of body are
beneath transverse musculature; about 30 on posterior half con-
vergo at atrial aperture, and about 25 anterior ones gather at
branchial aperture. Around hoth apertures, longitudinal muscles
run outside siphonal sphinctors. A small mantle prominence,
somewhat cup-shaped in examined specimens, at ventral apex of
body, approximately at level of one-third the body length from
posterior end of body. Evidently this is homologous with that
found at base of rvhizom in Hartmeyeria orientalis Oka. Spinules
on inner surface of siphons are peculiar in shape, being trifid at tip
(figs. 104a-¢). Those on the proximal part of the siphon are all laid
nearly horizontally, 38-50u in length in examined specimens; those
from distal part somewhat like hemispherical elevations on sur-
face, each ending in three fine spinules, about 36x in height from base
to tip of spinules.

In branchial sac tentacles 28-33, arranged in order: large-small-
large or large-small-medium-smalllarge; branched very compli-
catedly, branches in three orders. Ciliated groove (figs. 103g, h)
U-shaped, with both horns usually curled in or sometimes curled out.
Six folds on each side of branchial sac, second fold rudimentary and
represented by only a single longitudinal vessel. Inner longitudinal
vessels arranged (D=dorsal, V=ventral):

15 mm. long individual

Left DO (13 0 () 0 (11 0 (11 o (9 0 (8 0 ¥V
Right DO (4 0 (1) 0 (12 0 (1) 0 (0) 0 (@ 0 V
23 mm. long individual
Left Do (15 0 (1) 0 (13) 0 (12) 0 (12 0 (9 0 V
Right Do@ae o () 0 (2 o (12 0 (11) 0 (100 0 V¥V

Transverse vessels arranged: 1 333 2333 1or 14342 4 3 4 1 (nu-
merals indicate order of thickness of vessels). Extremely fine para-
stigmatic vessels at some places. Four infundibula between each
pair of thicker vessels of first order, namely two between vessels of
first and second orders. Tip of each infundibulum divided into two
apexes. Stigmata elongated and generally extending between vessels
of first and second orders, although often interrupted irregularly
and complicatedly. Dorsal lamina plain membrane.

Liver consists of a longitudinally plicated anterior lobe and a
posterior half consisting of many oval lobules of olive green, each with
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Froune 103.—Hartmeyeria chinensis, new species: a, entire animal; b, dorsal siphonal area
of a specimen; ¢, right side of the mantle body; d, area of atrial aperture, showing arrange-
ment of siphonal muscles; ¢, right half of mantle body, inside, f, left half of same; g, &,
ciliated grooves; 4, part of posterior half of liver, highly magnified; j, part of gonad
showing four male genital pores, free surface; &, testicular follicles.
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Fioure 104.—Hartmeyeria chinensis, new specics: a, b, lateral and undersides of the spinule
from the inner surface of basal porticn of siphons, highly magnified; ¢, spinule from the
inner surface of distal part of siphons, highly magnified.

one to three whitish finger-shaped protuberances (fig. 1037). Margin
of anus clearly cut into 16-20 lobules. Left gonad located obliquely
across dorsal branch of intestinal loop, while right one situated along
dorsal margin of renal =ae, which is fairly elongated and extremely
thin-walled. Openings of vas deferens rather numerous, 10 on the
right, 11 on the left gonad in the 23 mm. long individual examined
(fig. 1037).

Besmanrks.—It is uncertain whether the absence of rhizom is a
natural characteristic or a result of somewhat rough treatment under
which the animals wers collected. Superficially the preseni new
species closely resembles H. orientalis Oka from Japanese waters, but
they differ distinetly in arrangement of musecles and in the appear-
ance of the liver, anal margin, and spinules on the inner surfaces
of siphons,

Class Appendicularia: Family Oikopleuridae
118. Qikopleura (Coecaria) longicauda (Vogt)
MATERIAL EXAMINED
Jaraw : 20 mi, BW, of Nagnsaki. Albgfross sta. 4859, Two specimens (USNM
11753) with 0. (C') fusiformis Fol.
119. Qikopleura (Coecaria) fusiformis Fol
MATERIAL EXAMINED

JAPAw: 20 mi. SW, of Nagazanki, Albatross stn. 4880. One specimen (USNM
11753) with 0. () longicauds (Vogt).

Class Thaliacea: Family Doliolidae
120. Doliolum denticulatum Quoy & Gaimard

MATERIAL EXAMINED
JAPAN : Suruga Gulf, off Ose Sakl. Albatross stn, 5004, Ten specimens (USNM
11714).
Noere PaciFio: 35°03°30°" N. 120°05°00°° W. Albatross stn. H-2708, surface
sta. 64, One specimen ( USNM 11713).
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Nowtit ATeanTio: 40°08°00°° N, 00°57°00"" W. Albafross sta. 2247, One specl-
men (USNA 11716) —30°26°00° N., 08°03°30°" W, Albatross sta. 2060, One
specimen { USNAL 11715).

121. Doliolum nationalis Dorgert

MATERIAL EXAMINED
svLy oF Mexmoo: Off west coast of Florida; Grampus townet sto. 0. Nine
specimens (USNA 11723).
Nokra Pacrric: 35°03°30"" N, 120°05°00"'" 'W. ; surface; Albatross sta. H-2708.
Two specimens ( USNA 11712).
122, Dolioletta gegenbanri (Uljanin)

MATERIAL EXAMINED

Gurr or Mexico: Of west const of Florida ; Grampus townet sta. 9, 10 speel-
mens (USNAM 11724) (old cozoold or Amme=nurse).

EastErn Pacrric: 38°18° N., 123°58" W.; surface; 500 fathoms to surface;
Albatross sta. 4757, One specimen (USNM 11727) —0°36700"" N., 8274500 W.:
surface to 1,740 fathoms; Albatross sta. H-2627. Ten specimens (USNM
11719) —12°34"00"* N., §7°21'00"" W.; Albatrogs, between 1800 and 1509, date
illegible. One specimen {USNM 11728).

Gurr oF CartroryIA @ O Guaymas, Mexico ; surface to 500 faothoms ; Albatross,
between 1500 and 180, date illegible. 12 specimens (USNM 11720).

Gurr oF Mexico: O west coast of Florida; Grampus townet sta. 9. Two
specimens (USNM 11725).

Rearargs.—The eurymyonic, amphiclinous, and prozonal appear-
ance, with myoplane 3-316, of the foregoing specimens leads to the
conclusion that they probably belong to D. gegenbauri. Among them,
two groups are discernible : one with body museles ITI and IV broader
than the others; the other with only body muscle IIT broader than
the others.

123. Dolioletta gegenbanri tritonis (Herdman)
MATERIAL EXAMINED

EasTERN Pacrric: 0°30°00°" N, 52°45°00°° W.; surface to 1,740 fathoms:
Albatross sta. H-2027. Elght specimens (USNM 11718).

Norre PactFio: 34°56'30°° N, 120°20°00" W.; surface; Albaiross sto. H-2700.
Eight specimens { USNM 11721).

Noetm ATLANTIO: 37°40°30°" N., TO*S7'30"" W.: Albefross sta. 2008. One
phorozoold (USNAL 11717).

124. Doliolina intermedium (Neumann)

MATERIAL EXAMINED
Noera PacrFic: 34°56'30" N., 120°20°00°" W.; surface; Albafross sta. H-2700,
Two speclmens {USNM 11722) (old ocozooid or Amme=nurse).
Rexarks.—Distinetly aclinous appearance of body muscles of the
foregoing specimens attributes them to D, infermedium. The breadth
of body muscles in these specimens is seemingly stenomyonic.

Family Salpidae
125. Salpa maxima var. tuberculata Metcalf
Frouee 105a
Solpe mazime, variety iuberculata Metealf, 1018, p. BT, fig. 72,
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MATERIAL EXAMINED

Pumareise Istawps: Jolo Island; anchorage. Albatross Ihillppine Expedi-
tion, March G, 1008. 20 specimens collected by electrie light at night (USNM
11734,

Reacaniks.—Specimens up to 52 mm. in length, including anterior
and posterior processes. Test considerably thick. Nucleus situated
posterior to group of body muscles, enclosed in the roundish mass of
very thick test. A pair of papillated thickenings on test just in front
of atrial aperture.

126. Salpa exlindrica Cuvier
MATERIAL EXAMINED

Poirrixe Isuasps : Luzon, east coast, off Legaspl Light ; Albafross sta, 356

One specimen, an 18 mm, long solitary form (USNM 11752).
127. lasiz zonaria (Pallas)

MATERIAL EXAMINED
PrLPrisE Istaxes : Marindugque Island ; off outer Tayabas Light; Albatross
sta, 5370. A single aggregnte form (USNM 11751).
128. Metcalfing hexagona (Quoy & Gaimard)

PrLiprixe Istaxos: Northern Cebu, off Caplitancillo Island; sorface; Alba-
tross stn, 5185, One aggregate form 48 mm. in length (USNM 11730) —Balayan
Bay; Albatross gta, 5363. Seven nggrepate forms (USNM 11740).

Sovrm Pacrrro: 10°15* 8., 85°41° W.; 800 fath. to surface; Albatross sta.
4709, Five solitary forms (USNM 11785).

129, Thalia demoeratica var. orientalis Tokioka

Thalis democratica var. orientalis Tokioka, 1937, p. 226, fig. 1; pl. 14, figs. 2-3.—
Bernard, 1958, p. 218, fig. 7.
Thalia democratica £, orientalis Sewell, 1953, p. 33, fig. 0B.
MATERIAL EXAMINED

Prrcrerine Istanps : Northern Cebu; off Capitancillo Island; surface; Alba-
tross sta. G195, Aggregate forms 76, 13 solitary forms, and 1 embryo (USNM
11729) —Between Bohol and Leyte; 100 fath.; Albafross stn. 5233. One soli-
tary form (USNM 11750).

Class Pyrosomata: Family Pyrosomidae
130. Pyrosoma agassizi Ritter & Dyxhee
Frawre 1050

Pyrozoma agassizi Ritter & Byxbee, 1005, p. 201.—Metealf & Hopking, 1919, p. 215,
pls. 16-18; pl. 33, fig. 42,
MATERIAL EXAMINED

Japaw: Honshu, off Manazurn Zaki; Albatross sta. 8098, One colony 46 mm.
in length (USNM 11736).

Rearanes.—A single 46 mm. long colony dredged from 158 fathoms
was found in quite an unsatisfactory state. However arrangement
of ridges near closed end of colony is seen quite clearly in range of
about 7 mm. from end. No prominences around aperture of colony.
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FrourE 105.—a, Salpa maxima var, tuberculata Metcalf, dorsal side of an aggregated form
from Philippine waters. b-d, Pyrosoma agarsizi Ritter & Byxbee: b, closed end of
colony; ¢, top view of closed end of eslony; d, conical prominence on the colony surface,
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Body musele found on lateral side of branchial sae. From 26-35
stigmata arvanged obliquely from anteroventral to posterodorsal side,
15-16 branchial bars or inner longitudinal vessels were counted on
zooid with 20 stigmata. Dorsal languets about five. All these
features fall in the range of the intraspecific variation in Pyresoma
agassizi, and most probably this is a colony in which the four charac-
teristic prominences around the aperture of the colony were missing
or torn ofl during dredging.
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acoroids, Enhalus, 2, 3, 68, 69
acquali-siphoniz, Amaroucium, 56, 58
Sigillinaria, 56
agqualisiphonis, Ritterella, 9, 14, 17, &8,
a7 (fg.)
agnssizi, Pyrosoma, 9, 17, 230, 231 (fg.)
albatressas, Eudistoma, 10, 15, 17, 1284,
125 (fig.)
albopunctatum, Didemnum, 89, 92
alevonarian, 6, 74
Amaroucinm, 58
apquali-siphonis, 56, 58
californicum, 35, 40
coei, 55
constellatum, 8§, 14, 17, 80
constrictum, 4, 14, 19, 32, 43, 44
(Ag.), 45
crateriferam, 4, 5, 14, 19, J0, 41
(fig.), 42 (fig.)
distomoides, 28
dubium, 56
fragile, 29, 30, 58
glabrum, 9, 10, 11, 14,
(fig.), 43, 44 (fig.), 45
monotonicum, 33, 35
sp. aff, monotonicum, 5, 14, 19, 38,
34 (fig.)
multiplicatum, 5, 8, 14, 19, 20, 35,
36, 37 (fig.), 38 (fig.), 39, 40, 43
sp. aff. multiplicatum, 35, 39
pliciferum, 10, 14, 20, 32, 33 (fig.)
sagamicnse, 36, 40, 43
golidum, 56
spitzbergense, 26
variable (sic), 45, 47
Amouroucium constellatum, 30

17, 80, 31

glabrum, 30
amoyense, Aplidiopsis, 8, 14, 18, 45, 46
(fig.)
amplum, Eudistoma, 4, 15, 19, 118
(fig.), 121

amplus, Eudistoma, 121
Polycitor, 112, 121
angolanum, Eudistoma, 7, 8, 15, 19, 20,
80, 112, 113 (fig.), 117
Eudistoma sp. aff., 3, 5, 15, 19, 115,

116 (fg.)

angolanus, Polyveitor paesalerioides var.,
112
annulatus, Culeolus, 221
antillensis, Dromidia, 108
apersum, Didemnum (Didemnum), 70,
73, T4
aperta, Ascidia, 13, 15, 20, 143, 144
(fig.}
Aphanibranchion japonicum, 133
Aplidiopsis amoyense, 8, 14, 18, 45, 46
(Gg.)
tokaracnsis, 47
Aplidium deprezaum, 24, 26
sp. aff. depressum, 6, 14, 18, 24, 25
(fig.)
lobatum, 3, 5, 6, 7, 14, 18, 19, 20,
22, 23 (Ag.), 24
sp. aff. lobatum, 14, 158, 23 (g.}, 24
multiplicatum, 35
spitzbergense, 0, 14, 17, 26, 27 (6g.)
tremulum, 22, 24
yezoense, 8, 14, 17, 25, 20 (fig.)
Aplousobranchia, 14 (list), 22
Appendicularia, 16 (list), 2238
arafurcnsiz, Clavelina (Synclavella), 4,
5, 15, 19, 106, 107 (fg.)
areolata, Cnemidocarps, &, 16, 19, 187,
152 (fig.)
Styela, 151
argolatum, Didemnum, 80
asaumusi, Corella japonica var.,, 8, 15, 17,
149 (fig.)
Ascidia, 139
aperta, 13, 15, 20, 143, 144 (fig.)
aurantium, 219
aurata, 169
depressiuscula, 140
gemmata, 5 13, 15, 19, 20, 140,
141 {fig.)
longistriata, 146, 147
minuta, 3, 15, 19, 142 (Gg.)
papillosa, 9, 15, 17, 145, 146 (6g.)
plicatn, 190
samen, 138
sydneiensis samea, 11, 15, 18, 38,
139 (fig.)
Ascidiacen, 14 (list), 22
230
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Ascidiidae, 15 (liat), 138
aspera, Pyura, 197
atlantien, Styela, 8, 16, 17, 147, 192
(fig.}
Styeln (Botryorchis), 191
atlanticum, Tethyum, 191
aurantium, Ascidia, 219
Haloeynthia, 9, 16, 18, 214
aurata, Aseidia, 160
Pandocia, 169
Polycarpa, 12, 16, 20, 189 (Gg.)
australis, Microcosmus claudicans var.,
207
Stercoclavella, 106
bermudensis, Perophora, 130
Boltenia pachydermatina, 204
Botryllidae, 15 (list), 151
Botryllocarpa viridis, 164
Botrylloides, 36
chevalense, 160
diegensis, 160
leachi, 160
nigrum var. magnicoeeum, 153
purpurcum, 156
tyreum, 3, 16, 20, 1568, 157 (Gg.)
violaceum, 158
violaceus, 3, 8, 16, 17, 20, 168, 159
(Bg.)
violaceus marginaius, 3, 5, 16, 20,
180, 161 (Rg.)
botryllopsis, Diandrocarpa, 162
Botryllus communis, 151

composfiug, 12, 16, 18, 1656, 156
(fig.)

magnicoccus, 8, 16, 18, 153, 154
(fig.)

primigenus, 5, 8, 15, 18, 10, 141

rufus, 153, 155

tuberatus, 3, 7, 8, 15, 18, 20, I51,

152 (fig.)
Botryorchis, subg., 191
brakenhielmi, Diandrocarpa, 162
Bymplegmea viride, 162
caliciforme, Leptoclinum, 100, 101
californicum, Amaroucinm, 35, 40
eandidum, Didemnum (Didemnum), 3,
4,5 6,7, 8, 12,13, 14, 18, 19, 20,
21, 82, 63 (fig.), 95, 110, 112
captiosa, Polycarpa, 4. 5, 16, 10, 20,
171, 172 (fig), 181
Styela, 171
Caulerpa, 3, 68
ceyloniea, Diandroearpa brakenhielmi
var., 162

INDEX

Chelyosomn siboja, 9, 15, 17, 160 (fg.)
chevalense, Botrylloides, 160
chinensis, Cnemidocarpa, 8, 16, 18, 188,
189 (fig.)
Hartmeyeria, 8 10, 18, 225, 227
(fig.), 228 (fig.)
Ciallusia, 136
longs, 11, 15, 18, 183, 135 (fig.)
Ciona intestinalis, 133
Cionidae, 15 (ist), 133
clava, Styela, 9, 11, 12, 16, 17, 18, 190
(fig.)
Clavelina, 108
(Synclavelln) arafurensis, 4, 5, 15,
19, 108, 107 (fig.)
coerulea, 104, 106
faseinta, 104, 106
fecunda, 5, 15, 19, 101, 102, 103
(fig.), 106
(Synclavella) gigantea, 12, 15, 21,
108, 109 (fig.)
(Podoclavells) meridionalis, 104
molluceensis, 4, 5, 15, 19, 102, 104,
105 (fig.), 108
oblonga, 105
elaviformis, Euherdmania, 60
Cnemidocarpa arcolata, 5, 16, 19, 181,
182 {fig.)
chinensis, 8, 16, 18, 188, 189 (fig.)
fertilis, 9, 16, 17, 183 (ig.)
fertilis molguloides, 191
ingubita, 5, 16, 19, 186, 187 (fg.),
188 (fig.)
irma, 181
macrogastra, 9, 16, 17, 183 (Gg.),
186
personata, 13, 16, 21, 184, 185 (fg.)
valborg, 181
Cnemidoearpa, subg., 151
coalitus, Polyeitor, 125
Coeearia, subg., 10, 16, 228
eoel, Amaroucium, 58
eoerulen, Claveling, 104, 106
eommunis, Botryllus, 151
complanata, Cynthia, 206
composilus, Botryllus, 12, 16, 18, 145,
156 (Ag.)
connectens, Symplegma, 165
ponstellatum, Amaroucium, 8, 14, 17, 30
Amouroueium, 30
Polyclinum, 3, 8, 10, 14, 17, 19, 20,
a3, 54 (fig.)
constrictum, Amaroucium, 4, 14, 19, 32,

43, 44 (fig.), 45
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coral, 2,3, 4, 5,6, 7, & 10, 12, 74, 92, 126
Corallinacene, 77
Corella japoniea, 9, 10, 15, 17, 148 (fig.)
japoniea var, asamusi, 8, 15, 17, 1.9
(fig.)
eoriacen, Cynthia, 195
Styela, 9, 16, 17, 195, 106 (fig.)
ceraterifernm, Amaroucium, 4, 5, 14, 19,
40, 41 (fig.), 42 (fig.)
cryptocarpa, Polyearpa, 4, 5, 7, §, 13,
16, 20, 62, 63, 64, 72, 122, 173,
174 (fig.), 176
Styela, 173
Culeolus, 220
annulatus, 221
easteri, 9, 16, 21, 220, 221 (fig.)
gigas, 221
herdmani, 220
inversus, 221
moseleyi, 221
murrayi, 231
prramidalis, 222
quadrata, 220
sluiteri, 222
suhmi, 222
thysanotus, 221
wyville-thomsoni, 222
curvigona, Pvura, 4, 16, 20, 188, 200
(fig.), 201 (fig.)
curvus, Microcosmus, 4, 5, 13, 16, 19,
20, 215, 217 (fg.), 218 (fig.)
Cyanophyceae, 88
evclops, Trididemnum, 7, 8, 14, 20, 85,
86 (fg.)
evlindrica, Holozoa, 131
Balpa, 11, 17, 230
Cynthia complanata, 206
corincea, 195
grandis, 206
lutea, 204
mirahilis, 205
Roretzi, 219
enpeiformis, 197
eanderi, 197
vittata, 202
deerrata, Distoma, 124, 128
denticulatum, Doliolum, 9, 11, 12, 17,
£eg
depressinscula, Aseidia, 140
depressum, Aplidium, 24, 26
Aplidium sp. aff., 6, 14, 18, 24, 25
(fig.)
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Diandrocarpa hotrylopsis, 162
brakenhiclmi, 162
brakenhielmi var, cevlonien, 162
Diazona, 133
Diazonidae, 15 (list), 133
Didemnidae, 14 (list), 62
patella, 96
sileatum, 96, 97
ternatanum, 77
Didemnopsis jolense, 52, 84, 85
globuliferum, 87
Didemnum, 77, 54, 89, 90, 01
albopunetatum, 89, 92
(Didemnum) apersum, 70, 73, 74
areolatum, 80
(Didemnum} candidum, 3, 4, 5, G,
7, 8,12, 13, 14, 18, 18, 20, 21, 62,
63 (fg.), 110, 112
(Didemnum) dorotubu, 6, 8, 14, 18,
T1, ¥4, 75, 76 (fig.)
(Didemnum) fuscum, 74
(Leptoelinum) fuscum, 70
(Didemnum) gottschaldii, 97
grande, G5
(Didemnum) macrespiculalum, 7,
14, 20, 71 (fig.)
(Didemnum) misakiense, 10, 11, 14,
17, 18, 75, 76 (fig.), 81
moseleyi, 90
(Didemnum) moscleyi, 3, 4, 5, 6, 7,
10, 11, 13, 14, 17, 18, 19, 20, 21,
B3 (fg.), 65, 66, 69, 70, 74
(Leptoclinum) moseleyi, 65
(Didemnum) moseleyi . granula-
tum, 3, 4, 14, 19, 63 (fig.), 67
{Didemnum) nckozita, 3, 5, 6, 14,
18, 19, 67, 68, (fig.), 70
(Didemnum) patelia, 96
(Didemnum) pulvinum, 97
recurvatum, 62
reticulatum, 89, 92
(Polysyncraton) sagamiana, 3, 14,
19, 78, 70 (fig.)
savignii, 80
(Polysyneraton) semifuscum 7, 14,
20, 78, 79 (fig.)
(Didemnum) siphonale, 9, 14, 17,
78, 73 (fig.)
(Didemnum) sphaericum, &, 14, 10,
70, 71 (fig.)
{Leptoelinum) spongioides, 70
ternatanum, 645, 78
(Didemnum) ternatanum, 2, 3, 5§,
G, 14, 18, 19, 33, 76 (Gg.), 77, 97
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Didemnum, subg., 3, 4, §, 6, ¥, 9, 10, 11,
13, 14, 18, 19, 20, 21, 62, 63, 65,
67, 08, 6O, 70, 71, 72, 73, T4, 75,
T6, 77, 78, 81, 84, 90, OG, 87
diegensis, Botrylloides, 160
digitata, Euhcrdmania, 4, 14, 19,
59 (fig.)
Diplosoma mitsukurii, 100
virens, 08
vinde, 98
Diplesomoides fragile, 94
molle, 95
Instaplia evlindrica £. 1y pien, 13, 15, 21,
181, 132 (Bg.)
mikropnoa, 4, 15, 19, 129, 130 (fig.)
Distoma deerratn, 124, 128
laysani, 119
distomoides, Amaroucium, 28
Dolioletta gegenbauri, 10, 11, 132, 17, 222
gegenbauri tritonis, 9, 13, 17, 229
Doliolidae, 17 (list), 228
Doliolina intermedium, 12, 17, 288
Doliolum denticulatum, 9, 11, 12, 17,
228
nationalis, 12, 17, 229
dorotubu, Didemunum (Didemnum), G
8, 14, 18, 71, 74, 75, 70 (fc.)
draschii, Microcosmus, 206
Dromidia antillensis, 108
Jarraburei, 62
undentata, 126
dubium, Amaroucium, 50
eagleri, Culeolus, 9, 16, 21, 220, 221
(6g.)
Echinoclinum, 94
philippinense, 6, 14, 18, 83 (fig.)
wverrilli, 94
Echinogorgia, 75
Echinogargia sp., 80
Ecteinaseidia formosana, 136
imperfecta, 4, 15, 19, 137 (fg.)
Enhalus, 3, 4
acoroides, 2, 3, 68, 69
etheridgii, Styela, 1584
Eudistoma, 124
albalrossae, 10, 15, 17, 124, 125
(fig.)
amplum, 4, 15, 19, 118 (fig.), 121
amplus, 121
angolanum, 7, 8, 15, 19, 20, 80, 112,
113 (fig.), 117
sp. aff. angolanum, 3, 5, 15, 19, 115,
116 (fig.)
laysani, 2, 15, 19, 118, 120 (fig.)

58,
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Eundistomn—Continued
martancnse, 5, 15, 19, 122, 123 (fig.)
olivaceus, 121
pyriforme, 2, 7, 20, 110, 111 {fg.)
rigida, 117
rubra, 7, 117
rubrum, 15, 20, 117, 118 (fg.)
snakabri, 117, 114
tokarae, 6, 15, 18, 118 (fig.)
viride, 15, 19, 122
viridis, 3, 5, 122
Euherdmania claviformis, G0
digitata, 4, 14, 19, &8, 59 (fig.)
Eusynstyela, subg., 8, 18, 167, 168
exasperatus, Microcosmus, 5, 7, 8, 13,
16, 18, 10, 20, 21, 74, 207, 209
(fig.), 210 (fig), 212 (fg), 214
(fg.), 215 (fig.), 210
faseinta, Clavelina, 104, 106
fecunda, Clavelina, 5, 15, 19, 101, 102,
108 (fig.), 106
Podoelavella, 101
fertilis, Cnemidocarpn, 9, 16, 17, 183
(fig.)
Styeln, 183
festum, Polyclinum, 53
formosana, Eeteinascidia, 136
Perophora, 4, 13, 15, 19, 20, 136
fragile, Amaroucium, 29, 30, 58
Diplosomoides, 94
Lissoclinum, 4, 6, 14, 18, 19, 24,
05, 96 (fig.)
fuscum, Didemnum {Didemnum), 74
Didemnum (Leptoclinum), 70
Hypurgon, 74
fusiformiz, Oikopleura {Coecarin), 10, 16
228
gegenbauri, Dolioletta, 10, 11, 12, 17,
289
gemmata, Ascidia, 5, 13, 15, 19, 20,
140, 141 (fg.)
giganiea, Claveling (Syneclavells), 12,
15, 21, 108, 109 (fig.)
gignnteus, Polycitor, 108, 133
gigas, Culeolus, 221
glabrum, Amaroucium, 9, 10, 11, 14, 17,
50, 31 (fig.), 43, 44 (fig.), 45
Amouroucium, 30
Globigerina, 10, 193, 220
globuliferum, Didemnopsis, 87
gottschaldti, Didemnum (Didemnum},
o7

grande, Didemnum, 65

Leptoclinum albidum var., 65
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grandis, Cynthia, 206
Herdmania momus ., 154
Herdmanin momus var., 13, 16, 21,
G5, 206, 207 (fig.), 208
Syndiazona, 10, 15, 17, 133
granulatum, Didempnum  (Didemmoum)
moscleyi f., 3, 4, 14, 19, 63 (fg.),
a7
Halimeda, 3, 4, 6, 33, 36, 74, 77, 80, 97,
1587
Halocynthia aurantiom, 9, 16, 18, 219
mirabilis, 205
roretzi, 12, 16, 18, 219
sanderi, 107
Hartmeyeria chinensis, 8, 16, 18, 225,
227 (Gg.), 228 (Ag.)
longistigmata, 224
orientalis, 9, 16,
(fig.), 226, 228
hawaifensis, Leptoclinides, 10, 14,
91 (fig.), 92
Styela izuana, 10, 16, 20, 193,
(6g.)
Helipora, 8
herdmani, Culeolus, 220
Herdmania mirabilis, 9, 16, 18, 205
momus, 5, 8, 9, 16, 158, 19, 72, 1583,
191, 205
momus f. grandis, 184
momus var. grandiz, 13, 16, 21, G5,
208, 207 (g.), 208
hexagona, Metealfina, 10, 11, 17, 230
Holozoa eylindrica, 131
eylindriea f. typica, 131
Hypodistoma, 124
vastum, 4, 15, 10, 126, 127 (dg.)
Hypurgon fuscum, 74
skeati, 75
ianthinus, Polycitor, 125
Insis zonaria, 11, 17, 250
imperfecta, Ecteinaseidia, 4, 15, 19, 187
(fig.}
ineubita, Cnemidoearpa, 5, 16, 19, 1588,
187 (fig.), 188 (fig.)
Styela, 186, 187, 188
intermedium, Dolioling, 12, 17, 229
interrupta, Molgula (Molgula), 224
intestinalis, Cionn, 133
inversus, Culeolus, 221
irma, Cnemidocarpa, 181
Styela (Cnemidocarpa), 181
Isognomon, 4, 137
iwayamae, Polyearpa, 4, 7, 8, 13, 16, 20,

18, 224, 225
20,

194

65, 67, 174, 175 (fig.)
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iswana, Molstyela, 103
Styels, 193, 194, 195
japonica, Corells, 9, 10, 15, 17, 148 (Gg.)
japonicum, Aphanibranchion, 133
jolense, Didemnopsis, 82, 84, 85
Trididemnum var. savignii, 3, 4, 0,
7, 8, 13, 14, 18, 19, 20, 21, 82,
(fig.)
julinea, Phallusia, 4, 15, 19, 147 (fig.)
julinii, Microcosmus, 206
kura, Microcosmus, 207
lareaburei, Dromidia, 62
laxum, Polyclinum, 51
loysani, Distoma, 119
Eundistoma, 2, 15, 19, 119, 120 (fg.)
Polycitor, 110
leachi, Botrylloides, 160
lepidoderma, Pyura, 9, 16, 17, 198, 190
(fig)
Leptoclinides, 91
hawaiiensis, 10, 14, 20, 01 (fg.), 92
reticulatus, 3, 7, 14, 19, 20, 89, 91
{fig.)
sparsus, 89, 92
Leptoclinum, 6, 73, 95, 100
albidum var. grande, 65
caliciforme, 100, 101
macdonaldi, 100, 101
mitaukurii, 10, 12, 15, 17, 18, 100,
101
moseleyi, G5
okai, 100
tonga, T0
virens, 8, 5, 6, ¥, 13, 15, 18, 19, 20,
88, 99 (6g.)
viride, 87, 80, 08
Leptoclinum, subg., 65, 70
Leptoclinum sp., 15, 18, 100
Lissoclinum fragile, 4, 6, 14, 15, 19, 84,
95, 96 (fig.)
molle, 5, 14, 19, 25, 96 (fig.)
patelln, 4, @, 14, 18, 19, 85, 98
pulvinum, &, 5, 6, 7, 8, 15, 18, 19,
20, 77, 78, 96 (fig.), 87
lobatum, Aplidium, 3, 5, 6, 7, 14, 18, 19,
20, 22,23 (fig.), 24
Aplidium sp. aff., 14, 18, 23 (fg.), 24
longs, Ciallusia, 11, 15, 18, 733, 135
(fig.)
longicauda, Oikopleura (Coecaria), 10,
16, 228
longistigmata, Hartmeyeria, 224
longistriata, Ascidia, 146, 147
lutea, Cynthia, 204
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macdonaldi, Leptoelinum, 100, 101
macrogastra, Cnemidocarpa, 9, 16, 17,
183 (fig.), 180
Btyels, 183
macrophyllum, Polyclinum, 53
macrospiculalum, Didemnum (Didem-
num), 7, 14, 20, 71 (Gg.)
magnicoceum, Botrylloides nigrum var.,
153
magnicoceus, Botryllus, 8, 16, 18, 145,
154 (fg.)
marginalus, Botrylloides violaceus, 3, 5
18, 20, 160, 161 (fig.)
marianense, Eudistoma, 5, 15, 19, 123,
123 (fg.)
Marmollaria sp., 165
masuii, Pyura, 197
melanosiphoniea, Polycarpa, 5, 8, 16, 19,
20, 178, 179 (fig.)
meridionalis, Clavelina (Podoclavella),
104
Podoclavella, 104
Metalfina hexagona, 10, 11, 17, 230
Microcosmus claudicans var. australis,
207
curvus, 4, 5, 13, 16, 19, 20, 215, 217
(fig.), 218 (fig.)
draschii, 206
exasperatus, 5, 7, 8, 13, 16, 18, 19,
20, 21, 74, 207, 200 (fig), 210
(fig), 212 (fig), 214 (fig.), 215
(fig.), 219
julinii, 206
kurs, 207
mikropnos, Distaplia, 4, 15, 19, 129,
130 (fig.)
mikropnous, Polyclinum, 120
minuta, Ascidia, 3, 15, 19, 142 (fig.)
mirabilis, Cynthia, 205
Halocynthia, 205
Herdmania, 9, 16, 18, 205
Pterygascidia, 136
Pyura, 184, 205
mizakicnse, Didemnum (Didemnum),
10, 11, 14, 17, 18, 75, 76 (fig.), 81
Sarcodidemnoides, 75
mitsukurii, Diplosoma, 100
Leptoclinum, 10, 12, 15 17, 18,
100, 101
Molgula (Molgula) exenophora, 8, 16,
18, 177, £28, 223 (fig.)
(Molgula) interrupta, 224
Molguls, subg., 8, 16, 18, 177, 222, 223,
224

INDEX

Molgulidae, 16 (list), 222
molguloides, Cnemidocnrpa fertilis, 191
maolle, Diplosomoides, 95
Lissoclinum, 5, 14, 10, 85, 96 (fig.)
molluceensis, Clavelina, 4, 5, 15, 19,
102, 104, 105 (fig.), 108
FPodoelavells, 104
Maolstyela izuana, 193
momus, Herdmania, 5, 8, 9, 16, 18, 19,
72, 183, 191, 205
monotestis, Polvandrocarpa (BEusyn-
styela), 8, 16, 18, 187, 168 (fig.)
monotonicum, Amaroucium, 33, 35
Amaroucium sp. off,, 5, 14, 19, 35,
34 (fig.)
moseleyi, Culeolus, 221
Didemnum, 90
Didemnum (Didemnum), 3, 4, 5, 6,
7, 10, 11, 13, 14, 17, 18, 19, 20,
21, 63 (Ag.), 65, 66, 69, 70, 74
Leptoclinum, 65
multiplicatum, Amaroucium, 5, 8, 14,
19, 20, 35, 36, 37 (fig.), 33
(fig.), 30, 40, 43
Amaroucium sp. afl., 35 30
Aplidium, 35
murrayi, Culeolus, 221
Musculus sp., 2006
nationalis, Doliolum, 12, 17, 223
nekozita, Didemnum {Didemnum), 3, 5,
6, 14, 18, 19, 87, 63 (fg.), 70
neptunium, Polyclinum, 53
oblonga, Clavelina, 108
oceania, Symplegma, 165
Oikopleura (Coecaria) fusiformis, 10, 16,
228
(Coecaria) longicunda, 10, 16, 2358
Oikopleuridae, 16 (list), 225
okai, Leptoclinum, 100
olivaceus, BEudistoma, 121
orientalis, Hartmeycria, 9, 16, 18, 224
225 (fig.), 226, 228
Perophora, 136
Thalin democratiea var., 11, 17, 230
pachydermating, Boltenia 204
Pyura, 13, 16, 21, 204 (fg.)
Padina, 4
Pandocia aurata, 169
quadrata, 170
papillosa, Ascidia, 9, 15, 17, 146, 146
(fig.)
patella, Didemnoides, 96
Didemnum (Didemnum), 96
Lissoclinum, 4, 6, 14, 18, 19, &6, 08
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pedunculata, Polvearpa, 169
Perophora, 6
bermudensis, 136
formosana, 4, 13, 15, 19, 20, 156
orientalis, 136
Perophora sp., 15, 18, 157
Perophoridae, 15 (list), 136
personata, Cnemidocarpa, 13, 16, 21,
184, 185 (fig.)
Styela, 184
Phallusia julines, 4, 15, 19, 147 (fg.)
philippinense, Echinoclinum, 6, 14, 18,
83 (fig.)
Phlebobranchia, 15 (list), 133
plana, Polyearpa aurata var., 169
planum, Trididemnum, 85, 87
plata, Styela, 195
plicata, Ascidia, 190
Styela, 12, 16, 18, 190
pliciferum, Amaroucium, 10, 14, 20, 32,
33 (fig.)
pneumonodes, Stvela (Polycarpa), 169
Pocillopora, 140
Podoclavella, fecunda, 101
meridionalis, 104
molluccensis, 104
Podoclavella, subg., 104
Polvandrocarpa (Eusynstyela) sp. af.
monotestis, 8, 16, 18, 1687, 168 (fig.)
Polycarpa aurata, 12, 16, 20, 169 (fig.)
aurata var. plana, 169
captiosa, 4, 5, 16, 19, 20, 171, 172
(fig.), 181
eryptocarpa, 4, 5, 7, 8, 13, 16, 20,
62, 63, 64, 72, 122, 175, 174 (fg.),
176
iwayamne, 4, 7, 8, 13, 16, 20, 65,
67, 174, 175 (Gig.)
melanogiphonica, 5, 8, 16, 19, 20,
178, 179 (fig.)
pedunculata, 169
psammotesta, 9, 16, 17, 176, 177
(fig.)
quadrata, 4, 16, 20, 170, 171 (fig.)
sulcata, 160
Polycarpa, subg., 169
Polycarpa sp. 3, 16, 20, 150 (fig.)
Polycitor amplus, 112, 121
coalitys, 128
giganteus, 108, 133
ianthinus, 128
laysani, 119
pacsslerioides var, angolanus, 112
torosus, 128
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Polyeitoridae, 15 (list), 101
Polyelinid in strobilization, 14, 17, 60,
6L (fig)
Polyclinum, 47, 52
constellatum, 3, 8, 10, 14, 17, 19,
20, 63, 54 (fig.)
festum, 53
laxum, 51
macrophyllum, 53
mikropnous, 129
neplunium, 53
tsutauii, 5, 6, 8, 14, 18, 19, 20, 47,
48 (fig), 51, 53
vasculosum, 5, 6, 13, 14, 18, 19, 20,
60 (fig.), &1, 53, 56
Polyeyclus rufus, 153
Polysyncraton, subg., 3, 7, 19, 20, 78
Porites lobats, 7
primigenus, Botryllus, 5, 8, 15, 18, 19,
151
peammaplidivm pyriforme, 110
psammotesta, Polyearpa, 9, 16, 17, 178,
177 (fig.)
psolocssa, Styeln, 169
Ptlerygascidia, 136
mirabilis, 136
pulvinum, Didemnum (Didemnum), 97
Lissoclinum, 3, 5, 6, 7, 8, 15, 18, 19,
20, 77, 78, 95 (8g.), 97
purpurenm, Botrylloides, 156
pyramidalis, Culeolus, 222
pyriforme, Eudistoma, 2, 7, 20, 110,
111 (fig.)
Psammaplidium, 110
Pyrosoma agassizi, 9, 17, 250, 231 (fig.)
Pyrosomata, 17 (list), 230
Pyrosomidae, 17 (list), 230
Pyura aspera, 197
curvigona, 4, 16, 20, 188, 200 (fig.),
201 (fig.)
lepidoderma, 9, 10, 17, 198, 199
(fig.)
masuii, 197

mirabilis, 184, 205

pachydermatina, 13, 18, 21, 204
(fig.)

saceiformis, 9, 10, 16, 17, 187 (fig.)

sanderi, 197

vittata, 4, 16, 20, 202, 203 (fig.)
Pyuridae, 16 (list), 197
quadrata, Culeolus, 220
Pandocin, 170
Polyearpa, 4, 16, 20, 170, 171 (fg.)
Styela, 170
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racemosum, Sareobotrylloides, 153
recurvatum, Didemnum, G2
reptans, Symplegma, 165
reticulatum, Didemnum, 89, 92
retionlatus, Leptoclinides, &, 7, 14, 19,
20, 89, 91 (fig.)
Rhodosomatidae, 15 (list), 1458
rigida, Eudistoma, 117
Ritterella aff. aequalisiphonis, 9, 14, 17,
56, 57 (fig).
Ritterclla (=Sigillinaria), 58
roretzi, Haloeynthia, 12, 16, 18, 218
Roretzi, (?8tyela) Cynthia, 219
rubra, Eudistoma, 7, 117
rubrum, Eudistoma, 15, 20, 117, 118
(fig-}
rufus, Botryllus, 153, 155
Polyeyelus, 153
gacciformis, Cynthia, 197
Pyura, 9, 10, 16, 17, 197 (fg.)
sagamiang, Didemnum (Polysyneraton),
3, 14, 19, 78, 79 (fig.)
sagamiense, Amaroucium, 36, 40, 43
Salpa eylindrica, 11, 17, 230

maxima var. tuberculata, 11, 17,
220, 231 (Ag.)
Salpidae, 17 (list), 229
samen, Ascidia, 138
Ascidia sydneiensis, 11, 15, 15,

138, 139 (fig.)
sanderi, Cynthia, 197
Halocynthia, 197
Pyura, 197
Sarcobotrylloides racemosum, 153
Sarcodidemnoides misakiense, 75
Sargassum, 3
savignii, Didemnum, 80
Trididemnum, 3, 5 10, 11, 14, 17,
18, 19, 21, 80, 81 (fig.), 82, 85
semifugeum, Didempum  (Polysynera-
ton), 7, 14, 20, 78, 79 (fg.)
Seriatopora, 4, 99
Sertularia sp., 205
siboja, Chelyosoma, 9, 15, 17, 160 (fig.)
Sigillina vasta, 126
Sigillinaria acguali-siphonis, 56
(Sigillinaria), Ritterclla, 58
siphonale, Didemnum {Didemnum), 9,
14, 17, 72, 73 (fig.)
skeati, Hypurgon, 75
sluiteri, Culeolus, 222
snakabri, Eudistoma, 117, 119
golidum, Amaroucium, 56
sparsus, Leptoclinides, 89, 92

INDEX

sphaericum, Didemnum {Didempum),
5, 14, 19, 70, T1 (6g.)
gpitzbergense, Amaroucium, 20
Aplidium, 9, 14, 17, 26, 27 (fig.)
sponges, 3, 4
spongiodes, Didemnun (Leptoclinum),
T0
Stereoclavelln australis, 106
Stercoelavelln sp., 106
Stolidobranchia, 15 (list), 141
Stolonica styeliformis, 11, 16, 18, 80,
1685, 166 (Ag.)
Styela arcolata, 181
atlanticn, 9, 16, 17, 181, 192 (fig.)
{Botryorchis) atlantica, 191
eaptiosa, 171
clava, 9, 11, 12, 16, 17, 18, 190 (fig.)
coriacen, 9, 16, 17, 195, 196 (fig.)
cryptocarps, 173
etheridgii, 184
fertiliz, 183
incubita, 186, 187, 183
(Cnemidoearpa) irma, 181
izuans, 133, 194, 195
izuana hawaifensiz, 10, 16, 20, 193,
104 (fig.)
macrogastra, 183
personata, 184
plata, 195
plicata, 12, 16, 18, 190
{Polyearpa) pneumonocdes, 164
psolocssa, 169
quadrats, 170
{?8tycla) Cynthin Roretzi, 219
Styelidae, 15 (list), 162
styeliformis, Stoloniea, 11, 16, 18, BD,
165, 166 (fig.)
suhmi, Culeolus, 222
suleata, Polycarpa, 169
suleatum, Didemnoides, 96, 97
Bycozoa, 120
Symplegma connectens, 165
peeanin, 165
reptans, 165
viride, 3, 8, 12, 16, 18, 20, 162, 163
{fig.), 164
viride brakenhiclmi, 162
viride . brakenhiclmi, 162
Synclavella, 69, 108
Synclavella, subg., 4, 5, 12, 15, 19, 21,
106, 108
Synelavells sp., 69
Syndiazona, 133

grandis, 10, 15, 17, 133




INDEX

o]

Synoicidae, 10, 14 (list), 22
Telesto, 151
ternatanum, Didemnoides,
Didemnum, 65, 78
Didemnum {Didemnum), 2, 3, 5, 6,
14, 18, 19, 33, 76 (fig.), 77, 07
Tethvum atlanticum, 191
Thalia demoeratica war. orientalis, 11
17, 230
Thalinces, 17 (list)
thysanotus, Culeclus, 221
tokarae, Eudistoma, 6, 15, 18, 118 (fig.)
tokaraensis, Aplidiopaiz, 47
tonga, Leptoclinum, 70
torosus, Polyeitor, 128
tremutum, Aplidium, 22, 24
Trididemnum, 81, 87
cyelops, 7, 8, 14, 20, 85, 86 (fig.)
planum, 85, &7
savignii, 3, 5, 10, 11, 14, 17, 18, 19,
21, 80, 81 (fig.), 82, 85
savignii var. jolense, 3, 4, 6, T, 8,
13, 14, 18, 19, 20, 21, 82, 83 (fig.)
viride, 6, 14, 18, &7, 88 (fig.)
tritonis, Dolioletta gegenbauri, 9, 12, 17,
220
tsutsuii, Polyelinum, 5, 8, 8, 14, 18, 19
20, 47, 48 {ﬁgjr 51, 53
tuberatus Botryllus, 3, 7, 8, 15, 18, 20,
151, 152 (Gg.)
tuberculata, Salpa maxima var., 11, 17,
228, 11 (fig.)
Turbinaria, 3, 65, 160
typica, Distaplia cylindriea f., 13, 15,
21, 131, 132 (fig.)
Holozoa eylindrica f., 131

—-—
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tyreum, Botrylloides, 3, 16, 20, 158, 157
(g
undentata, Dromidia, 126
valborg, Cnemidocarpa, 181
Valonia, 65, 97
variable, Amaroucium, 45, 47
vaseulosum, Polyclinum, 5, 6, 13, 14,
18, 19, 20, 50 (fig.), &1, 53, 50
vasta, Sigilling, 126
vastum, Hypodistoma, 4, 15, 19, 12§,
127 (fig.)
verrilli, Echinoclinum, 04
violnceum, Botrylloides, 158
violaceus, Botrylloides, 3, 8, 16, 17, 20,
158, 159 (fig.)
virens, Diplosoma, 98
Leptoclinum, 3, 5, 6, 7, 13, 15, 18,
19, 20, 58, 99 (fig.)
viride, Diplosoma, 08
Eudistoma, 15, 19, 122
Leptoclinum, 87, 89, 95
Symplegma, 3, 8, 12, 16, 18, 20, 188,
163 (fig.), 164
Trididemnum, 6, 14, 18, 87, &8
(fig.)
viridis, Botryllocarpa, 164
Eudistoma, 3, 5, 122
vittata, Cynthin, 202
Pyura, 4, 16, 20, 202, 203 (fig.)
wyville-thomsoni, Culeolus, 222
xenophora, MMolgula (Molgula), 8, 16
18, 177, 298, 223 (fig.)
yezoense, Aplidium, 8, 14, 17, 28 29
(fig.)
zonaria, Insis, 11, 17, 230
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