
Q
US'

£ 2 . 1

v . *

fhQt R E P O R T

O F T H E

CANADIAN ARCTIC EXPEDITION
1913-18

VOLUME VIII: MOLLUSKS, ECHINODERMS, 
COELENTERATES, ETC.

PART G: ALCYONARIA AND ACTINARIA

I
B y  A . E . V E R R IL L  

PROFESSOR EM ERITUS, YALE UNIVERSITY

m o n - T n o t

OTTAWA 
F. A. ACLAND

PRINTER TO THE KING’S MOST EXCELLENT MAJESTY
1922

„ Issued April 28,1922



Report of the Canadian Arctic Expedition, 1913-18
VOLUM E I: N A R R A T IV E  OF T H E  E X P E D IT IO N .

Part A: N O R T H E R N  P A R T Y , 1913-18. B y  Vilhjalmur Stefans&t-n   (In preparation).
Part B: S O U T H E R N  PA R T Y , 1913-16. B y  Rudolph Martin Anderson    (In preparation).

VOLUM E n :  MAMMALS A N D  B IR D S

Part A: MAMMALS OF W EST ER N  A R C T IC  AM ERICA. B y  Rudolph Martin Anderson.
 ..................: ..................................................................  '..(In  preparation).

Part B B IR D S  OF W E ST ER N  A R C T IC  AM ERICA. B y  R . M. Ande" and P  A. Taverner.
...................................................................................      (In preparation).

VOLUM E n i :  IN SE C T S

IN T R O D U C T IO N . B y  C. Gordon H ew itt........................................... \ . .  (Issued December 10,19t0
Part A: COLLEMBOLA. B y  Justus W. Folsom ............................................................... (Issued July 10, 1919).
Part B: N E U R O P T E R O ID  IN SE C T S. B y  Nathan Banks.....................................(Issued July 11, 1919).
Part C: D IP T E R A . '

, Crane-flies. B y  Charles P . Alexander. v
Mosquitoes. B y  Harrison G. Dyar. r '
Diptera (excluding Tipnlidæ and Culicidae). B y  J. R . M alloch...........(Issued July 14, 1919).

Part D: MALLOPHAGA A N D  A N O PL U R A .
Mallophaga. B y  A. W. Baker.
Anoplura. B y  G. F. Ferris and G. H . F . N utta ll............................. (Issued September 19,1919).

Part E: COLEOPTERA.
Forest Insects, including Ipidas, Cerambycidæ, and Buprestidj B y  J. M. Swaine. 
Carabidae and Silphidæ. B y  H . C. Fall.
Coccinellidae, Elateridæ, Chrysomelidae and Rhynchophora, (excluding Ipidr. ).

B y  C. W. Leng.
Dytiscidae. B y  J. D . Sherman, Jr....................................................... (Issued December IS, 1919).

Part F : HEM IPTERA.. B y  Edward P . VanDuzce....................................................   (¡issued July 11, 1919).
Part G: H Y M E N O PT E R A  A N D  PL A N T  GALLS.

Sawflies. (Tenthredinoidea). B y  Alex. D . M acGillivray.
Parasitic Hymenoptera. B y  Charles T . Brues.

, Wasps and Bees. B y  F. W. L. Sladen.
Plant Gadls. B y E . Porter F e lt ! .................................................(Issued November S, 1919).

Part H: S P ID E R S , M ITES A N D  M Y R IA PO D S.
Spiders. B y  J. H . Emerton.
Mites. B y  Nathan Banks. ’ '■
Myriapods. B y  Ralph V. Chamberlin (Issued July 14,1919).

P a r t i :  L E PID O PT E R A . B y  Arthur G ibson.....................................I ....................(Issued January lí), 1920).
Part J: O R TH O PT E R A . B y  E . M. Walker............................................................ (Issued September 4,1920).
Part K: IN SE C T  L IFE  O N  T H E  W E ST E R N  A R C T IC  COAST OF AM ERICA. B y  Frits  

Johansen.............................................................................................. ............ (Issued November 7,1921).

VOLUM E TV: B O T A N Y

Part A: FR ESH W A TE R  ALGAE A Ñ D  FR E SH W A TE R  DIATO M S. B y  Charles W . Lowe.
, ' , (In press).

Part B: M A R IN E  ALG AE. B y  F. S. Collins............... ............. ................................ . i  (In preparation).
Part C: F U N G I. B y  John D earn ess.............................   .'............................ (Iv preparation).
Part D: L IC H E N S. B y  G. K . Merrill ............................................................  (in preparation).
Part E: MOSSES. B y  R. S. W illiams..................     ,................... (Issued February 8, 1921).

VOLUM E V: B O T A N Y  '
Part A: VA SC U L A R  P L A N T S. B y  James M. Macoun and Theo. H olm   (Issued October 14, 1021)’
Part B: C O N T R IB U T IO N S TO T H E  M ORPHOLOGY, S Y N O N Y M Y , A N D  G EO G R A PH IC A L  

D IST R IB U I .O N  OF A R C T IC  PL A N T S. B y Theo. H olm ...(Issued February 10, 1922). 
Part C: GENERAL. N O TE S O N A R C T IC  V E G E T A T IO N . B y  Frits Johansen. (In preparation).

VOLUM E V I: F IS H E S , T U N IC A T E S, ET C .
Part A: F ISH E S. B y  F. Johansen................................................................. '1............................... (In preparation).
Part B: A SC ID IA N S, ETC . B y  A. G. Huntsman....................................................... i .........(In preparation).

■(' VOLUM E V U : C R U ST A C E A
Part A: D E C A PO D  C R U ST A C E A N S. B y  Mary J. Rathbun.............................(Issued August 18, 1919).
Part B: SCH IZO PO D C R U ST A C E A N S. B y  Waldo L. S chm itt.................(Issued September 22, 1919).
Part C: CUM ACEA. B y  W. T . Caiman................................................................. (Issued October 15, 1920).
Part D : ISO PO DA. B y  P. L. Boone : . . . . . .  (Issued November 10, 1920).
Part E: A M PH IPO D A . B y  Clarence R . Shoem aker.. .  : ................................   (Issued Sc stember 7, 1920).
Part F: P Y C N O G O N ID A . Leon J. Cole..............................i ........................................ (Issued January S, 1921).
Part G: EU PH Y L L O PO D A . B y  F. Johansen......................................................................................... (In press).
Part H : C LA DO CERA. B y  Chanccy Juday....................................................................(Issued June 2$, 1920).
Part I: O STRACO DA. B y R . W. Sharpe.................................................................................... (In preparation).
Part J: FR ESH W A TE R  COPEPODA. B y  C. D w ight M arsh........; ............... . .(Issued A p r il 21, 1920
Part K: M A R IN E  COPEPODA- B y A. W illey............................................................ (Issued June 25,'1920).
Part L: PA R A SIT IC  COPEPODA. B y  Charles B . Wilson................ ¡ ................... (Issued August S, 1920).
Part M: C IR R IP E D IA . B y  H i A. P ilsbry........................................................... ....................... (In preparation).’

C O R N EL L  U N IV E R S IT Y  L IB R A R Y



R E P O R T

O F T H E

CANADIAN ARCTIC EXPEDITION
1913-18

VOLUME VIII: MOLLUSKS, ECHINODERMS, 
COELENTERATES, ETC.

PART G: ALCYONARIA AND ACTINARIA

B y  A. E . V E R R IL L  

PROFESSOR EM ERITUS, YALE UNIVERSITY

r n o n j i o i

OTTAWA 
F,  A . A C L A N D

P R IN T E R  T O  T H E  K IN G ’S M OST E X C E L L E N T  M A JESTY  
19 2 2

Issued April 28, 1922





1.

The Alcyonaria of the Canadian Arctic Expedition, 1913-1918, 
with a Revision of some other Canadian genera 

and species.

B y  A. E.  V e b r i l l ,
Professor Emeritus of Yale University.

(W ith  nineteen p lates and th irteen  te x t figures).

I.

Suborder A l c y o n a c e a  Verrili, 1865.

Fam ily NEPTHYIDÆ .
G ersem ia M arenzeller (em ended).

Alcyomum(pars)  of early au thors.
Gersemia M a b e n z e l l e r , o p .  cit., p. 375, 1878. Type G. fruticosa  (as G. florida, 

non R a th k e).
Voeringia (pars) D a n i e l l s s e n ,  N . N ordhavs— Exped., A lcyonida, p. 1, 1887, 

+  Krystallofanes +  Fulla  +  Sarakka,  D a n . ,  op. cit., Í8 8 7 .
Eunephthya (pars) K ü k e n t h a l , D eutsch . Tiefsee— Exped. (V aldivia E xped.), 

A lcyonaria, Vol. X II I ,  pp. 73-74, 1906 (non  V e b r i l l , 1869). J u n g e r s e n  
(pars), op. cit , p. 9, 1916.

Paraspongodes (pars) K ü k e n t h a l , 1896. M a y , Ale. O st-Spitz., Zool. Jah rb . 
Syst., A bt. Vol. xi, pp. 38S-97, 1898. S t u d e r , C am p. H irondelle, p. 31, 
1901

Gersemia M o l a n d e r , N orthern  A rctic In v e rt. A lcyonacea, p. 48, 1915.

Polypidom , when well grown, more or less branched from  a flexible main 
stalk , w hich m ay be naked or bear some scattered  polyps: cortex or wall of 
the  sta lk  and  of stem s of branches are m uscular and capable of considerable 
con traction . I t  contains num erous m inute rough, spinulose, lobed, or w arted  
spicules, m ostly  sho rt spindles and double spindles, ellipsoids, dum b-bell forms, 
etc., b u t usually no t enough to form  a firm crust: often hard ly  enough to  give a 
fine granulöse appearance under a lens: so th a t  the  surface often appears nearly 
sm ooth, except for th e  w rinkles caused by contraction.

In te rio rs of s ta lk s of branches and m ain stem  contain a num ber of large 
Jong itud inal tubes, separa ted  by ra th e r th in  m uscular walls, usually containing 
a few spicules. T he branches m ay be absen t when young, b u t num erous and 
subdivided when full grown.

T he polyps, in expansion, are elongated, arising from  low, or often obscure, 
calicles, m ostly  clustered on the  sides and tip s  of th e  branches. The calicles 
m ay be separated  by  an evident am ount of ccenenchyma, often very  little 
or none.

T he polyp-bodies, outside of th e  calicles, are d istinctly  divided in to  two 
regions b y  differences in spiculation, and often by a constriction or change in 
size. T he d ista l or stom odeal region, called th e  anthocodia, is often larger 
an d  alw ays firm er th a n  th e  m esenterial or proxim al region, because it  is filled 
w ith  m ore a b u n d an t and  larger spicules.
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The anthocodia 1 has eight double rows of elongated spicules arranged  in 
chevrons, followed proxim ally by a w reath  or zone of sim ilar spicules arranged  
m ore obliquely or transversely , th u s form ing a boundary  more or less obvious 
betw een the  two regions of the polyp body.

T he m esenterial or proxim al p a rt of the body usually has eight double 
rows of sim ilar bu t generally sm aller, shorter, and rougher, spicules, often arranged 
alm ost transversely  in  contraction, bu t typ ically  chevronwise. These m ay be 
n early  or qu ite  lacking in some species.

Owing to  the  abu n d an t and closely arranged spicules in the  an thocodia 
this p a r t often cannot be w ithdraw n in to  the  calicle, b u t rem ains seated  over 
it, in  preserved specimens, while the  m esenterial region is w ithdraw n. In  
some species both regions can be re trac ted , especially when young.

The ten tac les also contain, on the aboral side, a double row of sm all, usualty  
w arted , fusiform  or oblong spicules, fewer a t  the  bases and tips, none in  the  
pinnules, henee the ten tacles are ra th e r stiff and  usually only p a rtly  concealed 
in  contraction, the ir spiculose bases form ing a sort of S-lobed operculum  for 
the  polyps, above the  anthocodia.

The spicules of the polyps and  calicles, etc., do no t p ro ject in the  form  of 
spinules, as in typical species of Eunephthya. M olander, op. cit., 1915, has I 
believe, determ ined more accurately  the relations of th is  and  some related  
northern  genera th an  have some other w riters, b u t like others he lias erred in 
the application of the nam e Eunephthya, as shown below.

He has reexam ined the  types of m any species and  has described th e  in te rn a l 
s tru c tu re  of the  sta lk .an d  branches, etc.

Gersem ia rubiform is (Pallas.) M olander. Sea S traw berry .

Lobularia rubiformis E h r e n b e r g , Corali. R oth. M eeres, p. 5S, 1S31.
Alcyonium nubiforme D a n a , U.S. Expl. Exped. Zoophytes, p. 625, 1S46. V e b r i l l , 

Review Polyps E. Coast U.S. in M em . B oston Soc. N a t. H ist., Vol. 1, 
No. 1, p. 4, 1864: Proc. Boston Soc., Vol. X , p. 355, 1S65; T rans. C onn, 
Acad. Sc-i. Vol. 1, p a rt 2, p. 459, 1S6S. M a r e n z e l l e r . In te rn . Polarforsch. 
Jan . M ayen, Vol. X III , Zook, p. 15, 1,886. J u n g e r s e n , Ivara-H avets Alc- 
yonidcr, D ijm phna-T og te ts  Zoologisk-Bot. U db y ttc , p. 379, pi. xxxii, 
figs. 14-22, 1SS7.

Paraspongodes rubra M a y ,  O stspitz., Zool. Jb . Syst., Vol. X I, p. 393, figs.
3a, b, 1S98 (t. Jungersen).

Eunephthya rubiformis K ü k e n t h a l , A lcyonaria “ O lga” Exped., H. 1, p. 21, 
1906: Tiefsee Exped. (V aldivia), X IÏ I ,  p. 72, 1906; Revis. Alcyon. Earn., 
Nephthyiclæ, No. 3, Zook Jb . A bt. Syst. Vol. X X IV , pp. 331, 335, 1907; 
Alcyon. Siber. Eismeeres, M em . Im p . Sei. St. P etersburg , Ser. 8, Vol. 
X V III , No. 15, p. 2, tex t cut, 1909. J u n g e r s e n , Bergens M us., A arbok, 
for 1915-16, h • 2, p. 10, 1916.

Gersemia rubiformis  M o l a n d e r , A. R. N orthern  and Arctic In v e rteb ra tes  in 
Coli. Sivedish S ta te  M us., Alcyonacea, K ungl. Svenska V etenskapsaka- 
dem iens H andlingar, Bel. 51, No. 11, vii, p. 51, pi. 1, fig. 7, 1915.

P late  I; Figs. 1-1 f. P late I I ;  Figs. l-4 a , 6. P la te  X V IIa ; Fig. 1.

T his species, as it  usually appears in  dried or strongly  con tracted  specim ens 
consists of rounded, ovate, or pj-riform clusters of ra th e r hard , short, th ick ish  
branches or lobes, convex externally, and  a ttached  to  the  m ain sta lk  b j' short

1 T h e  term  anthocodia should properly be confined to  th e  d is ta l o r stom odeal p a rt of th e  polyp-body, 
w hich is v e ry  com m only p rotected  b y  e ig h t double rows of elongated spicules arranged “ in chevron’’ 
followed b y  a  w reath  o r zone of sim ilar spicules, arranged ob liquely  and transverse ly , d ifferentiating  
i t  from th e  m esenterial o r proximal region of th e  polyp.

M olander (op. c it. 1915), applied th e  te rm  to  th e  entire  polyp-body, beyond th e  calicle. T h is  is an 
o rror and  liable to  cause confusion.
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stem s, sm aller th a n  the  enlarged ends. T he m ain  stem  m ay be very  short 
or som ew hat elongated and  free from  branches or calicles near the base, which 
usually  spreads ou t in a th in  expansion for a tta ch m en t to  pebbles, shells, etc. 
T he lower p a r t  of th e  stem  and basal expansion m ay often be nearly  d estitu te  
of the  close covering of red spicules th a t  occurs elsewhere, and  then , when 
dried it  has a cartilag inous appearance, and  is ra th e r tough— no t friable. I ts  
surface is strongly  w rinkled. T he surface of the  branches carrying polyps is 
covered w ith  a th in  b u t  firm layer, consisting largely of a com pact aggregation 
of m inu te  rough spicules, b righ t red  or pale red  in colour, which give the  surface 
a finely g ranu lar appearance under a pocket lens, and  im part a red colour to 
th e  en tire  corallum . These spicules are of several forms, b u t m ostly  to  be 
classed as irregular, short, lobed, or w arty  spindles, double spindles, and 
ellipsoids, mixed w ith  fewer elongated rough spindles. (See PL I I ,  figs. 1-4).

T he polyps, in  preserved specimens, are usually  com pletely contracted , 
and th e ir calicles m ostly  appear as small, convex, slightly elevated m am m illæ, 
w ith a sm all roundish cen tral cav ity , som etim es w ith its  border slightly eight- 
lobed, or little  stellate, b u t often en tire ly  closed in extrem e contraction. (PI. 
I, fig. le ) . Som etim es th e  calicles are close together or separated  only by  the ir 
walls, w ith scarcely an y  cœ nenchym a properly  called; in o ther cases they  
have a no tab le  am oun t betw een th em .1

Occasionally the  polyps do n o t con trac t entirely , and then  th ey  show a 
conical an thocodia, containing eight feeble double rows of m inute elongated, 
rough, fusiform  spicules, arranged in chevrons. (See PI. I, figs. la , s-s").

In  transverse  sections the  stem  contains a considerable num ber of large 
longitudinal tubes separated  by  th in  walls, which contain a relatively  very 
sm all num ber of m inu te  spicules, sim ilar to  those of the surface.

The proxim al or m esenterial p a rt of the polyp-w all is th in  and  nearly  or 
qu ite  d estitu te  of spicules; when any  are present they  are m ostly  sm all spindles.

Sections of th e  branches show a num ber of sim ilar tubes of sm aller size, 
increasing in size dow nw ard. These tubes are often so crowded th a t  they  
appear polygonal in  contracted  specimens, b u t are roundish when less con
trac ted . W hen dried the ir walls are very th in , b u t in well-preserved specimens 
or fresh specim ens, th ey  are th icker and m uscular. (See PI. I, fig. Id ). In  
the  sm aller b ranches a central larger tube  can often be distinguished, surrounded 
by  a num ber of sm aller tubes, as in  fig. Id . These tubes usually contain two 
or m ore longitud inal m esenterial infoldings, which are continuations of some 
of the  m esenteries of th e  polyps. T hey  also frequently  contain the  eggs. (See 
PI. I, fig. If). F resh  or w ell-preserved specimens, when n o t m uch contracted , 
have a very  different appearance. (PI. X V IIa , fig. 1). In  these the naked stem  
is more or less elongated, and the  branches are also elongated, and have the 
proxim al p a r t naked , while the tips are enlarged, rounded, or th ick  club-shaped 
and bear a cluster of m ore or less num erous elongated polyps, translucen t in 
expansion, giving a very  elegant appearance to th e  whole corallum , in life. 
T he polyps, in expansion, are tw o or th ree tim es longer th an  broad. T hey  are 
often nearly  d es titu te  of spicules, except on the  distal anthocodial portion, 
ju s t below th e  bases of the  tentacles, where there are eight usually inconspicuous 
double rows of slender spicules, arranged in chevrons. (See PI. I, figs. la ) . 
These spicules are ab o u t 0-13 to  0-15 mm. long, and 0-02 to  0-022 mm. thick. 
Som etim es a few sm aller spicules occur in the  proxim al p a r t of the  tentacles.

T he expanded polyps, when m atu re , are abou t 2 to 2-5  mm. long and 0-7 
m m . th ick . T heir ten tac les are usually  nearly  destitu te  of spicules, translucen t, 
and  have plum p, roundish  stalks and  elongated pinnae. Each fully-developed 
polyp is usually  surrounded  by  a num ber of sm aller, young ones, of various 
sizes, produced as buds, as in-fig. l a 1.

1 Several b r ig h t re d  specim ens from  A laska (S ta tion  20d) hav e  unusually sm all polyps; in contraction  
th e  calicles are  like sm all pinholes. T hese I  h av e  nam ed as a  new v a rie ty , parvistella.
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The eggs are relatively large, being abou t 0-25 to 0-32 mm. in d iam eter. 
T hey  are m ostly  in the  central canals. The ab u n d an t red spicules, covering 
the surface of the calicles and intercalicinal spaces w ith a continuous, th in , 
firm layer, are well-illustrated on PI. I I ,  figs. 1-3, which show the  principal 
form s of the  larger and fully developed ones, b u t there  are also large num bers 
of sm aller and less m atured  spicules sim ilar in form and o rnam enta tion . The 
m ost num erous form s are very  rough, short, th ick, w arty  spindles, double
spindles, and ellipsoids, with prom inent subdivided lobules, and  ornam ented 
ends, as shown on PI. I I , figs. la -h : 2a-d: 3a-e. " Some of these are ste lla te  when 
seen endwise, as shown in fig. 1, and fig. 2, e, f. Some of th e  sm aller form s 
are shown in fig. 1 k-p. W ith  these more ab u n d an t form s are some odd irregular 
forms, like fig. l i  and fig. 3f; some m ight be called popped-corn-shaped, and  there  
are also elongated simple w arty  spindles, like fig. 1, q, r, s. These last are 
very sim ilar to  those of the  d istal p a rt of the  polyps, form ing th e  chevrons, 
b u t are not quite  so slender.

T he walls of the stem s of the  branches and of the  m ain sta lk  contain  a 
very much sm aller num ber of sim ilar spicules, averaging perhaps ra th e r  smaller, 
b u t the  larger ones are about as large as those of the  calicles. Some of these 
from the  main stalk  are shown in fig. 2 h-j. These are inostlj' w hite.

The larger spicules of the  surface of th e  calicles m easure 0 - 1 4 X 0 - 0 5 :
0 - 1 4 X 0 - 0 4 5 :  0 - 0 9 X 0 - 0 4 5 :  0 - 0 9 X 0 - 0 4 :  0 - 0 7 X 0 - 0 4 5  mm. T he elongated 
spindles m easu re 'abou t 0 - 1 5 X 0 - 0 2 5 :  0 - 1 3 X 0 - 0 2  mm.

The species has a wide circum polar d istribution in A rctic and Sub-A rctic 
waters. I t  was recorded by me in 1865, from the  N orth  Pacific. I t  is known 
from the  northern  coasts of Europe, and from eastern Am erica, from the  B ay  
of Fundy and from the  fishing “B anks” off N ova Scotia and N ew foundland, 
and from the gui!' of St. Lawrence (O rphan bank) to H udson bay  and G reen
land. I t  is the  only common shallow w ater A lcyonarian of the  coasts of 
Alaska and Arctic America generally.

I t  occurs in shallow w ater and down to 140 fathom s or more, m ostly  on 
hard bottom s with pebbles and shells.

The following specimens were obtained by the  C anadian A rctic E xpedi
tion :—

6 ,  Station  2 0 d , Beach a t G rantlev  harbour, Port C larence, Alaska, Ju ly  3 1 ,  
1 9 1 3 .  In  alcohol. Var. parvistella. Polyps unusually  small. B righ t 
red spicules.

1, large. S tation  20c. Same locality, in 2 to  3 fathom s, m ud bo ttom , 
w ith algæ. Aug. 4, 1913. F ine specimen in alcohol. See PI. X V IIa , 
fig 1.

5, S tation 23, L at. 70° 24' N. Long. 161° 25' W, in 9 to 10 fathom s, m ud 
and pebbly bottom . Aug. 19, 1913. In  alcohol.

9, dry. S tation 24, on beach, sandspit a t  P o in t Barrow , Alaska, Aug. 23, 
i 913.

1, dry. S tation 28m . Beach a t Collinson point, C am den bay, A laska, 
June  1914.

21, dry. S tation  4Sg. On beach a t Locker point, C oronation gulf, N o rth 
west T erritories, June 1916.

M r. F. Johansen and Dr. B. M . Anderson collected the above, and  some 
specimens have been sent from the Geological Survey of C anada, collected 
by Bev. W. G. W alton on the  east shores of H udson bay, while D r. A. G. 
H untsm an, A tlan tic  Biological S tation of C anada, has sen t some specimens. 
The H udson bay  examples were from a locality ten miles no rth  of G reat 
W hale river, Ju ly , 1919.

The N orth  Pacific Exploring Expedition collected it in B ering stra its , 
west c-«est in shallow w ater, and in the  A rctic ocean in 35 fathom s. (Veri-ill 
1865.)
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M r. John M urdoch, in the  R eports of th e  In te rn a tio n a l P o lar E xpedition, 
P o in t B arrow , p. 162 (1885) records it  as found on the beach, and  dredged 
ab u n d an tly  w est of P o in t F ranklin , in 1 3 | fathom s, and  also off P o rt Clarence, 
in 7§ fathom s, and  w ith one “ pale specim en” in N orton  sound, 5 fathom s, 
on cod lines, and  in P lover bay, 25 fathom s, “ b righ t s traw berry  red .” B ra n d t 
recorded it from  Seniavin s tra it, Siberia. M olander, 1915, recorded it  from 
P o rt C larence, B ering sea, and th e  Siberian sea, in 7 to  57 m eters, in several 
localities, and  in m any  o ther places. I t  is known from  G reenland, Spitzbergen, 
K a ra  sea, n o rth e rn  N orw ay, and num erous o ther localities. On the  east 
Am erican coast it  ex tends southw ard to  the  bay  of F undy.

V a r i a t i o n s .

T his species is very  variab le in form  and general appearance, largely because 
of its  g rea t powers of contraction , w hen preserved. In  life, when well-grown, 
it  is ta il  and  m uch branched, w ith conspicuous bare  portions of th e  sta lk  and 
stem s of th e  branches, which carry  clusters of th e  delicate translucen t polyps 
a t  th e  tip s, very  m uch as in G. carnea (see PI. IV , fig. 1). B u t as preserved in 
alcohol, or w hen dried, th e  stalk , branches and  b ranchlets are much contracted , 
and  th e  polyps are re trac ted , so th a t  it  looks like a cluster of crowded roundish 
knobs or lobes. In  th is  s ta te  it often resembles in form  and  colour a large 
coarse straw berry . H'ence the  fishermen call it  the  “ sea s traw berry .”

A lthough its  colour, even a fte r long preservation in alcohol, up to  sixty 
years a t  least, is usually  brigh t red, due to  the  red  colour of the  spicules, pale 
red  or even w hite varie ties occasionally occur, som etim es in the  same localities 
as the  red ones. In  certain  cases all the  specimens taken  in a certain  locality 
m ay be of th e  pale k ind . Some red specimens, when dried and long exposed 
to  strong  fight, fade to  pale red or yellowish w hite.

G enerally  speaking, the b rig h t red colour of the  spicules is diagnostic of 
th is  species, as con trasted  w ith th e  allied no rth ern  species. Several of those 
are b rig h t red, or ligh t red, when living, b u t  quickly lose the ir colour in alcohol, 
because th e  colour is confined to th e  soft parts, the  spicules being white.

Some varieties of G. carnea are ligh t red or pink in colour, when living, 
and  th e ir  spicules m ay  be pale red, b u t so far as I have observed, perhaps a 
thousand  exam ples or more, it  never has the  b righ t red  spicules seen in th is 
species. T he spicules of the  cortex, also, are sm aller and  no t nearly  so num erous, 
as well as different in form.

All the  species of th is  group are liable to  vary  considerably in th e  abundance 
of spicules, and to  th e  sam e extent, in th e ir sizes and forms, even when adult 
exam ples are studied . Young specim ens often appear very different in form, 
have larger calicles, and  often larger spicules. All are very  contractile  when 
killed or much d istu rbed , thus entirely  changing the ir forms. T hey are also 
variab le  in colour, when living. Some vary  from  dark  red  to  fight red, pink, or 
orange; some are brow nish or yellow; some rarely  violaceous. M ost of them , 
when living ancl expanded, are very beautifu l objects.

This species, when very  young, form s small, slightly  convex, roundish, 
encrusting groups, w ith  a central polyp surrounded  by one or tw o circles of 
sm aller polyps. In  tha t- stage i t  resem bles a Sympodium.

D i s t i n c t i o n  o f  C l o s e l y  R e l a t e d  S p e c i e s .

W ith preserved specim ens th is  is often by  no m eans easy, and  thus^ experts 
differ. T h is particu la r species, usually  one of th e  easiest to  identify , is liable 
to  be confused w ith  th ree  or four o ther sim ilar C anad ian  species, which grow 
in th e  sam e way, and  have sim ilar and  variab le  m odes of branching. In  general 
th e  m ode of branching  is no t to  be relied upon as diagnostic, as it is variable. 
A careful microscopic s tu d y  of th e  form s of th e  spicules, and th e ir  arrangem ent 
in  th e  polyp bodies and ten tacles affords the  m ost reliable characters.
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T he nearest related  form is, perhaps, G. canadensis, a new species described 
below, (see PI. I, figs. 2-2 d, PI. I I , fig. 5) This has m ore num erous spicules 
in th e  d istal p a rt of the  polyp-body, which form, w ith the  very  spiculose bases 
of the  ten tacles, a larger and stronger anthocodia, which is seldom re trac ted  
in to  the  calicles in the  case of full grown polyps. The proxim al and usually  
narrow er p a rt of the  polyp-body also has eight double rows of sm aller spicules 
in open chevrons, b u t th is  p a r t can be m uch contracted  and w ithdraw n in to  
the  calicles, which are larger and m ore stellate th a n  in G. rubiformis.

G. studeri, new nam e for G. danielsseni S tuder, no t of M arenzeller, op. 
c it. 1901, p. 31, pi. iii, figs. 7, 9; pi. x, figs. 1-3, 7, from  off N ew foundland, in 
155 m eters, is closely related  to th is species. I t  is pale yellowish in colour. 
I t  has the  sam e form s of branching and ab u n d an t cœ nenchym a, w ith re trac tile  
polyps and  d istinct calciles. I ts  spicules appear to  be more sharp ly  spinose 
and occur transverse ly  placed in the  proxim al p a r t of the  polyps.

G. carnea (Ag. sp.) is a more southern  species b u t is som etim es found in  
the  same localities. I t  is a m uch softer and sm oother species w ith fewer and  
sm aller spicules in the  stalk  and branches, and when full grown is m ore branched 
and taller, and in expansion it is more translucen t (see PI. IV , fig. 1). B u t it 
often con trac ts  in to  a mere mass of roundish or clavate branches, closely crowded 
together, w hen preserved in alcohol. I ts  colour, in life, is usually  pale salm on 
or flesh-colour, b u t it  m ay be p ink or light red. I ts  spicules are w hite or nearly  
so, and differ from those of G. rubiformis in size and form , nor do those of th e  
s ta lk  and  branches form a firm crust (see PI. IV , figs. 2-3). These spicules 
in G. rubiformis are so num erous th a t  it keeps its  form very well w hen dried.

Some varieties of G. fndicosa  (Sars), and especially th e  form  clavata (D an . 
sp.), considered a d istinc t species by M olander, 1915, have a close resem blance 
to  th is  species in modes of branching and general appearance, b u t th e y  have 
less cœ nenchym a betw een the calicles and more spicules in the  anthocodial 
region and  proxim al p a r t of the  polyps.

Gersemia uvœformis (Ma}', sp.) was un ited  to  G. rubiformis by Jungersen 
and  by Broch, b u t kep t as a separate  species by M olander (1915). I t  is a 
nearly  allied form, if no t the  young stage of the  la tte r. I ts  polyps, judg ing  
by  the figures, are considerably larger and  th e  spicules more num erous and 
som ew hat different in forms. I have no t seen any  A m erican specim ens th a t  
seem to agree w ith it. M olander recorded it  from off N ew foundland, in  66 
m eters. A nother species which m ight be confounded w ith th is  was recorded 
by  me in 1865, from  the  O khotsk tíea; b u t was n o t th en  nam ed nor described 
owing to  the  im m atu rity  of th e  single specimen. N evertheless D r. J . E . G ray, 
in A n n . and Mag. N .  Hist., Feb., 1869, gave it  a nam e, Lobularia verrillii. T h a t 
nam e has no m ore s ta tu s  th a n  a m anuscrip t nam e.

T he specimen, long in alcohol, was still b rig h t red, and th e  calicles were 
glom erate and verruciform , and  m uch larger th a n  in G. rubiformis, and m ore 
spiculose. The original specimen was p robably  burned in th e  g rea t Chicago 
fire, which destroyed all the  Chicago M useum  specimens.

I t  m ay very likely belong to Gersemia, and in th a t  case i t  m ost resem bled 
G. uvoeformis. I ts  spicules were red, b u t were no t carefully stud ied . I ts  s ta lk  
was very  short and  no t branched, and it  was doubtless th e  young stage of a 
larger species. The polyps were more or less re trac tile , usually  leaving th e  
anthocodia exposed.

I t  is rem arkable th a t  D anielssen did n o t recognize th is  species am ong th e  
num erous related  forms described by  him . Some of his figures, how ever, 
closei}’ resem ble varieties of th is species, p a rticu la rly  Gersemia clavata and 
capitata, and should be com pared w ith this.

E hrenberg  quoted Pallas as the  au th o r for th is  species. I do n o t know  
in  w hat w ork Pallas described it.
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Revision of additional Canadian Alcyonaria, with  
descriptions of two new genera and some new  

species.

B y A. E. V e r r i l l .

T he la te  D r. J . F . W hiteaves, in his C atalogue of the  M arine In v e rteb ra ta  
of E aste rn  C an ad a1 gave a p re tty  com plete list of th e  A lcyonaria recorded up 
to  th a t  da te  by  me and  others.

M ost of those species were know n only from  the  G rand B anks, and  the 
deep-w ater fishing grounds off N ova Scotia, m any having been b rought up 
on th e  long traw l-lines used b y  th e  cod and h a libu t fishermen or dredged by 
th e  U.S. F ish  Com m ission S team er “A lbatross” in th e  deep w aters on or near 
the  B anks. Some of them  were of g rea t size and m any were species and genera 
th en  new to  science.

A few add itions to  th e  list have been m ade since th a t  tim e. Several, 
however, need revision as to  th e ir  generic affinities and  nom enclature. A few 
species have been discovered on th e  N o rth  Pacific coast th a t  have n o t h itherto  
been recorded as belonging to  the  C anadian  F auna.

In  th e  following rep o rt I have endeavoured to  supply some of th is  additional 
inform ation , to g e th er w ith some illustrations of species th a t  have no t ye t been 
figured a t  ail, or only im perfectly  illustra ted .

In  the  A lcyonaria group th e  form s, sizes, and arrangem ent of th e  m icro ' 
scopic spicules are m a tte rs  of m uch im portance for th e  determ ination  of fhe 
genera and  species, or even, in m any  cases, to  determ ine the  families to  which 
th ey  belong. In  o ther words, the  “ a rch itec tu re” of th e  polyp bodies and calicles 
is of g rea t im portance in the  stu d y  of the  group. T he m odes of branching and 
form s of the colonies are generally variable, and therefore o'f m uch less im p o rt
ance, though freq u en tly  characteristic .

D an ie lssen2 has given excellent and  e laborate  illustra tions of the  forms 
of the  colonies, polyps, and spicules of various species and varieties of Alcyonacea 
th a t  are found also off the coasts of the Am erican continent in deep w ater.

Suborder P e n n a t u l a c e a  Verrill, 1865.

Fam ily  PENNATULIDÆ V e rrili , 1865.

P tile lla  borealis (M . Sars) G ray. G reat Sea-Pen.

Pennatula grandis E h r e n b e r g , Corali. R o th . M eeres, p. 66, 1834 (not of Pallas, 
1766, p .  3 66 j .

Pennatula grandis K ö l l i k e r , Voy. Challenger, I, p a r t  2, p. 4, 1881 (non  Pallas). 
Ptilella borealis G r a y , C at. Sea-Pens, p. 21, 1870: V e r r i l l , Amer. Jou r. Sei., 

Vol. X V II, p. 241, 1879.
Pennatula borealis Sa r s , F auna  L it. N orveg., Vol. I, p. 17, pi. 2, figs. 1-4, 

1856. K ö l l i k e r , Pennatu liden , I, p. 136. R ichiardi, M onog. P en n a t. p. 31, 
pi. 2, figs. 15-17. V e r r i l l , Amer. Jour. Sei. Vol. X V I, p. 375, 1878: op. cit. 
Vol. X X IV , p. 364, 1882. Bull. M us. Com p. Zook, Vol. X I, N o. 1, p. 3, 
1883; Ann. R ep. U.S. Fish. Com m ., 1883, pp. 509, 532, pi. IV , figs. 8, 8a, 
1885 (sub-genus Ptilella).

1 Geological Survey  of C anada, 1901, N o. 722.
2 N . N ordhavs-E xped . A lcyonida. 1887.
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Pennatula  (Ptilella) borealis V e r r i l l , Amer. Jour., Sei. Vol. X X III , p. 310, 1882;
J. F . W h i t e a v e s , C atal. Inverteb . E ast. C anada, p. 35, 1901.

Ptilella grandis K ö r e n  and D a n ., F au n a  L itt, N orveg., pp. 82-86, pi. X I, figs.
1-7, 1877.

This species is very common in deep-w ater on and  betw een the  fishing 
banks off N ova Scotia and N ew foundland. I t  ranges betw een 120 and  
1,255 fathom s. I t  grows to  a large size. K ören and D anielssen recorded 
one 780 m m . high. Some of our specimens are over 25 inches high and  5 inches 
broad. From  the fishing banks 33 lots were received up  to  1881, including 
120 specimens. I ts  range extends to  the  region south  of N an tucke t.

Some recent w riters have endeavoured to  apply  the  nam e grandis to  th is 
species, apparen tly  overlooking the  fact th a t  Pallas had  long before used th a t  
nam e for a very different Polynesian species, figured b y  R um phius (M us. Belg. 
p. 43) as Sagitta marina nigra.

Pallas gave a good description for th a t  early date . H e described th e  sta lk  
as sm ooth and terete  and the colour as grayish green, etc.

I t  is evident therefore th a t  th e  very  app rop ria te  nam e grandis can n o t be 
used for th is species.

Kölliker ascertained th a t  the grandis  of E hrenberg  is th e  same as borealis, 
bu t th a t  fact does no t w arran t th e  use of grandis  for th is  species.

This species differs so m uch from  all o ther species of th e  genus th a t  it  has 
been m ade a d istinct geuus by  J . E . G ray, K ören and  D anielssen, and  some 
others under the  nam e Ptilella. The m ost obvious if no t th e  m ost im p o rtan t 
character by  which the genus Ptilella m ay be distinguished is th e  existence of 
a strong bulbous m uscular enlargem ent near the  top  of the  sta lk . The arrange
m ent of the  siphonozooids is also characteristic . K ören and  D anielssen (op. 
cit.) have given a p re tty  full account of its in ternal s tru c tu re ; b u t some of the 
peculiarities m entioned in respect to  the curvatu re  of the  axis, etc., are due to  
the  strong contraction of the specimens preserved in alcohol.

I t  varies considerably in colour b u t is usually some shade of orange-red 
or purplish red on the  edges of the pinnae and  bulbous p a r t of th e  s ta lk , while 
th e  lower p a r t of the  stalk  and proxim al p a r t of the  pinnæ  or w ings m ay  be 
yellowish or orange. The spicules of the  wings are red. T he ten tac les are 
w ithout spicules. The siphonozooids are usually  red, v erjr num erous, and  some 
of those a t  and betw een the bases of the pinnæ  are usually  large— generalij' 
there are two larger ones.

Ptilosarcus gurneyi G ray. S to u t Sea-Pen.

Sarcopti lus (Pt i losarcus) gurneyi  G r a y , Ann. and M ag. N a t. H ist., Vol. V, p. 23,
pi. iii, fig. 2, 1860.

Pti losarcus gurneyi  V e r r i l l ,  Proc.  Essex In st. Salem,  Mass . ,  Vol.  IV,  p.  183,
1S65;'T rans. Conn. Acad., Vol. I, p a rt 2, p. 3S2, 1S68. K ö l l i k e r , A nat.,
Syst. d. Alcyon. P eu n a t., p. 146, PI. IX , fig. 79, I860.

P la te  X I I ;  Figs. 1, 2.

T his is a large s to u t and conspicuous “ Sea-Pen ,” often a foot or m ore long 
in  life, living in shallow w ater, as far no rth  as Prince W illiam  sound, Alaska. 
The naked stalk  in life is large swollen and bulbous; when m uch con tracted  in 
alcoholic specimens it is nearly  half th e  whole length. The pinnæ  or “ w ings” 
are nearly  sem i-circular, brcBdly rounded, w ith  a broad base, the  posterior 
edge extending as a rounded lobe beyond th e  basal a tta c h m e n t;th e ir  sides are 
sm ooth; the edge, is thickened and bears four rows of polj'ps; each calicle is 
arm ed w ith two spiniform  spicules.
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T he siphonozooids are small, papilliform , and form  two broad rows along 
th e  back  of th e  rachis. K ölliker gives th e  length  of one specimen as 283 mm. 
and  the  b read th  45 to  50 m m .

One exam ple stud ied  b y  me had  52 pinnæ  on each side; to ta l length  250 
m m ., b read th  50 m m ., height of pinnæ  20 m m ., b read th  3S m m ., length of 
sta lk  118 m m ., d iam eter 106 mm.

T he ty p e  was from  M onterey, Gal. (G ray). M ost specim ens th a t  I  have 
seen cam e from  P u g et Sound and  ad jacen t w aters. I t  has been tak en  off 
Cape F la tte ry  on fishing tackle. A single specimen, lacking the  sta lk , was 
sen t to  me w ith th e  o ther C anad ian  specimens. This was from off U cluelet, 
w est coast of V ancouver island, in 9 fathom s, collected by  W . Spreadborough 
in 1909.

Professor W. R . Coe, on th e  H arrim an  Expedition, took a large and fine 
specim en, a little  below a very  low tide  a t  Orca, Prince W illiam  sound, Alaska. 
I t  was stand ing  u p rig h t in soft b lack m ud. H e sta ted  th a t  it  was “ gorgeously 
coloured,” th e  s ta lk  being b righ t orange, and  th e  polypiferous portion was 
b rig h t red. T he colour soon fades in  alcohol.

T h is specim en has 44 wings on each side, counting the  very  small ones 
a t  th e  proxim al portion, where th e  first is only abou t 5 m m . broad, and the 
second ab o u t 10 m m . ab o u t a dozen being sm all and gradually  increasing. 
(See PI. X II) .

Professor Coe s ta te s  th a t  i t  was very  m uch longer and wider in life th an  
when preserved, especially the  bulbous sta lk . A t p resen t the sta lk  has a th ick  
bulbous p a r t  d istally , b u t tapers to  the  lower end.

In  alcohol its  length  is 210 m m ., b read th  60 m m ., length of s ta lk  98 mm. 
diam eter a t  d istal bulb  48 m m ., of m iddle of s ta lk  35 m m ., b read th  of larger 
wings 40 m m . and  height of the sam e 22 mm.

In  th is  specim en some of the  larger wings have a sm all secondary wing 
growing ou t of th e  upper side and rising to  th e  sam e height as th e  p a ren t wing.

W hen living th e  s ta lk  was perhaps tw ice as long and m uch th icker, and 
Professor Coe s ta te s  th a t  in  life the  wings are no tab ly  separated , b u t in alcohol 
th ey  lie in  close con tac t. T his specim en greatly  extends its  geographical range. 
No doub t it occurs all along the coast of B ritish Colum bia.

F am ily  VIRGULARIDÆ Verrili, 1869.

S ty la tu la  co lum biana Verrill. New Species.

P la te  I I I ;  Figs. l-4 a .

T h is species belongs to  th a t  section of th e  genus having short supporting 
spicules, shorter th a n  the  polyp bodies. The only specimen is incom plete, 
the  naked  basal p a r t of the  stem  being absen t. The portion rem aining is 116 
mm. long, and  5 to  6 m m . th ick  in th e  m iddle.

T he wings are re la tively  large and  crowded, abou t four occur in the distance 
of 10 m m ., w here best developed, or nine to  the  inch. T hey  are abou t 5 to  6 
mm. wide and  2-5  m m . high, and nearly  surround the  stalk , broadly  over
lapping from  opposide sides. E ach of the  larger ones has abo u t 20 to  24 polyps, 
arranged  in  a crowded row. A t the  beginning of the  polypiferous portion  the 
wings are sm all and crowded, abou t 10 to  10 mm.

T he polyps are relatively  large, swollen distally, free for more th a n  half 
th e ir length  when fully  developed, and  grouped in clusters of two to  six.

T he supporting  spicules are short, form ing a fan-shaped group, no t reaching 
a th ird  of the  w id th  of th e  w ings; none are tru ly  spiniform , the  larger ones are 
scarcely m ore th a n  1 m m . long, and  0-06 to 0-065 m m . th ick , while m any  are 
no t m ore th a n  half as long, and th ey  are linear, som ew hat irregular in outline
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with th e  ends more or less acu te  (see PI. I I I ,  figs. la , lb , le ) , and  one tip  
som etim es ends in tw o or three points as if sp lit. In  transverse section th ey  
are m ore or less tr iq u e tra l. T hey  are usually  so arranged as to  form  ab o u t 
eight to  ten  longer po in ted  groups, w ith one or tw o of the  longer ones in th e  
middle, giving a sem i-stellate effect.

A nother group of spicules, abo u t eight to  ten  in num ber, runs dow n from
the  fan-shaped group along the  stalk  between the  pinna?. These are abo u t
as large as the  larger of the  supporting  spicules. The spicules ap p ear w hite 
by reflected ligh t, b u t by  tran sm itted  light th ey  seem to contain  an in ternal 
dark  p igm ent. T he axis is slender and  ra th e r rigid.

T he pinnæ of the  ten tacles are seldom w ell-preserved, and  th e  ten tacles 
them selves are m ostly  incurved and p a rtly  contrac ted . W hen best preserved 
th e  ten tacu la r pinnæ  are short and closely crowded.

M any  of the  polyps contain a small num ber of small eggs, bo th  m ature
an d  p a r tly  grown. No embryos were seen (see fig. le ) . T he d ista l end of
th is  specimen is no t quite perfect. T he pinnæ, best-preserved n ear th e  end 
have abou t ten  polyps, ra th e r sm aller th an  those of th e  m iddle (fig. lb ) , b u t 
are otherw ise similar.

T he type  was collected a t  Ucluelet, west coast of V ancouver island, 
June , 1909, in  13 fathom s (C. H . Young).

The only additional species of shallow w ater P ennatu lacea, from  th e  Pacific 
coast of C anada, known to me, is the  following species, rem arkable  for its  g reat 
size—certain ly  the  longest ye t discovered— and for the  num ber and  v a rie ty  of 
nam es it  has received.

Fam ily PAVONARIDÆ Dana (Em ended)

Verrillia blakei S te a r n s .

Pavonaria blakei S t e a r n s , R o b e r t  C., San Francisco M ining and Scientific 
Press, Aug. 9, 1873, (first description of soft parts).

Verrillii’ (subgenus) blakei St e a r n s , Proc. Calif. Acad. Sei. Aug. IS, 1873, pi. 
IX , figs. 1-6; op. cit. (Mar. 16, 1S74; Amer. Jour. Sei. vol. V II, p. OS, 1874 
(reprin t).

Ostcocella septentrionalis G r a y , Ann. and  M ag. N a t. H ist. IX , p. 406, 1S72;
N atu re , N ov. 0, 1873, axis only.

Halipteris blakei S t e a r n s , Proc. U .S . N at. M us., vol. V I, p . 99, 1S83.
Verrillia blakei o r  Halipteris blakei S t e a r n s , A m e r .  N at., Jan ., 1SS2.
Verrillia blakei W h i t e a v e s , C anadian  N a t. vol. V III, p. 465, 1S78; S t e a r n s , 

C ontrib . to  N a t. H ist, of C oelenterata, W ashington, 1883, H istorical Sketch 
and R ep rin t of articles (p rivately  prin ted). 

f  Balticina blakei N u t t i n g , Proc. U.S. N a t. M us., vol. X X X V , p. 706, 1909.
?Pavonaria dofleini M o r o f f , Zool. Jah rb . A bth . Syst. Geog. and Biol. Thiere, 

Vol. X V II, p. 393, 1902.
?Pavonaria willemoesi ( K ö l l .) K ü k e n t h a l  Zool. Jah rb ., p .  226, 1913.

T his species grows to  a g rea t size, som etim es becom ing eight feet in  length , 
w ith over 7,000 polyps. W hen living with polyps expanded, it  is over an  
inch in d iam eter. < )rdinarv specim ens are th ree  to  five feet long.

D r. J . F. W hiteaves (op. cit.) recorded a specim en in alcohol th a t  was 
seven feet eight inches long, w ith the barren  sta lk  two feet long. This had by 
ac tua l count, in one series of rows, 3,802 polyps, in 369 oblique rows, or ab o u t 
7,000 polyps in the  two series.

M r. S tearns recorded one th a t  was five feet six inches long, w ith th e  po lyp i
ferous part four feet long; this had 245 oblique rows on each side; the  num ber 
of polyps in each full row was from 8 to 11: some have fourteen. T he sterile



Alcyonaria g  13

sta lk  was l l \  inches. H e gave the  average length of 36 specimens as 5 feet 
6jj inches.

U sually  in  well preserved specim ens, the  oblique rows are closely crowded 
to g e th er or in  con tac t, b u t th is  is due to  strong contraction. In  life th ey  are 
m ore or less separate  and  m ore erect. T hey  are arranged  chevron wise, and 
th e  rows nearly  m eet in front. T he siphonozooids are in two, long narrow  
streaks on the  opposite side of th e  rachis, grouped into open clusters, opposite 
the  base of each row of polyps. O thers occur more or less in la teral linçs on 
th e  fron t side.

T he polyps appear to  arise d irectly  from  the  rachis, w ithou t being united  
even in to  ru d im en ta ry  “ wings,” and  th e ir sum m its, in th e  specim ens I  have 
seen, seem to be sim ple, or b u t fa in tly  bilobed, n o t acutely  bilobed nor arm ed 
w ith projecting spicules, as in tru e  Balticina. Spicules appear to  be lacking 
or very  few. N u ttin g  s ta te s  th a t  the  calicles have two feeble te e th  in those 
he exam ined, an d  th a t  the  calicles are un ited  a t  th e ir  bases by “ rudim entary  
band-like p innæ ” . T h is w as no t ap p aren t in the  examples th a t  I have seen. 
H e found no spicules in th e  calicles, or ten tacles. This, if correct, would m ake 
th is  a genus d is tinc t from  Balticina, and  Pavonaria.

T he rachis on th e  back or siphonozoidal side is swollen and  strongly convex, 
when well preserved.

T his no tab le  species was p re tty  fully described and figured by M r. S tearns 
in A ugust, 1873, (op. cit.) when the  soft p a rts  first becam e known. T he bare  
axis had  been noticed, b o th  in Am erica and  England, before th a t  tim e, and  
various opinions had  been expressed as to  its  na tu re .

D r. Phillip  S later h ad  exhibited specimens a t the  m eeting of the  B ritish 
A ssociation, in 1872, and  he supposed th a t  th ey  were th e  axial supports of 
some unknow n fish. D r. J .  E . G ray, of the  B ritish  M useum , in 1872 referred 
it to  his previously proposed genus Osteocella, based on an A ustralian  naked  axis, 
(perhaps of a Pennatula  or Pteroides), b u t he was in doub t w hether it belonged 
to  a fish or to  a P ennatu lid . I t  was also discussed by D r. Jam es Blake (Proc. 
Cal. Acad. Sei., Ju ly  17, 1871); by  M oseley (N ature , vi, Sept., 1872); by  W hite
aves (N at. H ist. Soc., M ontreal, 1872); W. H . D ali (Amer. N a t. vol. V II, p. 48S, 
1873); V errili (Amer. Jour. Sei. vol. V II, p. 70, note, 1873); M r. S tearns in 
February , 1873 (Proc. Gal. Acad.) referred the  bare axis provisionally to  the 
U m bellularidæ . D r. B lake th o u g h t it  m ore likely belonged to  the  sponges. 
Prof. K ölliker referred th e  axis to  th e  P ennatu lacea, as did Verrili, in 1874.

T he nam e Osteocella septentrionalis, given by  G ray in 1872, to  the  bare 
axis, w ith  only a few words of description, should be regarded as having no 
standing, for th e  rem arks m ade abou t it  would no t distinguish it  from  the axis 
of various o ther genera and  species of P ennatu lacea. C learly it could no t be 
congeneric w ith  his ty p e  of Osteocella, w hatever th a t  m ay be. E ven  up  to  th is 
tim e, its  exact generic position is more or less doubtful. Personally  I  have 
never had  an o p p o rtu n ity  to  m icroscopically s tu d y  a w ell-preserved specimen, 
an d  canno t say  w ith  ce rta in ty  w hether Verrillia is or is n o t a valid  genus. M r. 
S tearns did no t give the  microscopic stru c tu re , nor s ta te  w hether it  had spicules 
or no t. Professor N u ttin g  th in k s it  is identical w ith  Balticina finmar
chica of th e  N o rth  A tlan tic .1 T h is I  do no t believe for the  num erous specimens 
of th e  la tte r  th a t  I  have studied  all had  tw o prom inent calicinal te e th  filled 
w ith spicules and  also spicules in  th e  ten tacles. The calicles were un ited  into 
obvious w ings not p resen t in  th is  species.

All th e  earlier specim ens came from  B u rra rd  inlet, on which th e  city  of 
V ancouver is s itu a ted , and  D r. W . H . D ali has recorded specim ens from  the  
Shum agin islands, where, he saj^s, it  is troublesom e to the  cod fishermen by 
en tang ling  th e ir  lines. N o doub t i t  occurs all along the  coast of B ritish  Colum bia

» N u ttin g  h as described  a  form  from  off Japan, in 66 to  428 fathom s, th a t  he th inks is identical w ith 
th is  and w ith  Balticina finmarchica. I t  appears to  have no spicules in th e  polyps or sta lk . (Proc. U .S. 
N a t. Mus. vol. 43, p. 38, 1912). I t  certain ly  is not B . finmarchia and probab ly  not V . blakei.
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in suitable places. Some of N u ttin g ’s specimens which he identified w ith  o thers 
from  B ritish  Colum bia, came from  off Pacific Grove, Cal. Pavonaria willemoesi 
K ölliker was from  Japan .

T he earlier specimens were accom panied by sta tem en ts  th a t  it  was in th e  
h ab it of “ sw im m ing” or “d a rtin g ” actively  abou t w ith  “ o ther fishes.” I t  
m ay be believed th a t it  ordinarily  stands erect in the  m ud like all th e  re la ted  
species. In th a t  position it  m ay have been easily caught up on fish lines.

Suborder G o r g o n a c e a  Verrili, 1865.

Fam ily  PRIMNOIDÆ M . Edw ., 1857; G ray, 1859.

Prim noa reseda (Pallas) Verrill.

Gorgonia reseda, forma  G u n n e r u s , T rondhjem ske Selsk. Skriv ., 2, p. 321, pi. 
IX , 1763.

Gorgonia reseda P a l l a s , Elenchus Zooph., p. 204, 1766.
Gorgonia lepadifera L i n n é , Syst. N a t. Ed. X II , part 2, p. 1289, 1767; E l l i s  and 

S o l a n d e r , 1786, p. 84, pi. 13, figs. 1, 2.

Primnoa lepadifera L a m o u r o u x , H ist. Polyp .flex., 1S16, p. 442,  and of m any later 
writers.

Primnoa reseda V e r r i l l , Bullet. M us. Comp. Zool. vol. I, p. 37, 1864; Revision 
Polyps U.S. ( ’oast, p. 9, 1S64; Proc. Boston Soc. N a t. H ist. X , p. 355, 
1S66; Ann. Rep. Comm, of Fish and Fisheries, p. 533, 1885. J . A r t h u r  
T h o m s o n , Proc. Roval Phys. Soc., E dinburgh, vol. 17, pp . 65-72, pis. 
1, 2, 1907.

Primnoa rescdœformis B r o c h , Kongi. Yecl. Selsk. Skr., 1912, N o. 2, p. 32. 
K ü k e n t h a l , Zool. Anz. vol. 46, N o. 5, p. 146, 1915. J u n g e r s e n , Bergens 
M us. Aarbok, 1915-16 (2), p. 26 (d istribution).

P late  IV ; Figs. 4-6. P late  IX ; Fig. I.

A well-grown much branched specimen of th is  species was tak en  m any 
years ago off the  northern  coast of B ritish Colum bia (PI. IV ). I have seen 'a 
good photograph of the  entire specimen, and have examined some of the  well- 
preserved branches. I have been unable to  find any characters distinguishing 
it  from  the well-known N orth  A tlan tic  form. The la tte r  is found on th e  A m eri
can coast of large size, often two or three feet high, w ith a s to u t tru n k , hard  and 
calcified a t  the  base. I t  is common on the fishing banks off N ew foundland and 
N ova Scotia, and rare on the fishing banks off th e  coast of M aine. I t  occurs 
in 50 to  150 fathom s, usually  on rough rocky bottom s, nearly  alw ays a ttached  
to  rocks of considerable size, so th a t  it  is often difficult to  bring it  up entire, 
or to  detach it  from the  rocks when well grown, for its  axis is very  hard  and 
strong, and its base is broadly a ttached . For these reasons it  is seldom taken 
by  dredging, though sometimes it  has been tak en  by  using th e  “ tan g les” 
on the  “A lbatross” expeditions. All the  larger entire specimens have been 
b rough t up entangled on the deep-w ater traw l-lines of th e  fishermen on the 
“B anks.”

I t  was tak en  by  th e  “A lbatross” in 18S3, on B row n’s bank, south  of N ova' 
Scotia, in 100 to  131 fathom s. I t  is n o t known to occur south of th e  m o u th  
of th e  bay of F undy  and gulf of M aine.

I t  is ra th e r widely d istribu ted  on the n o rth e rn  coasts of E urope, from 
Scotland to N orw ay, to Iceland and to W est G reenland, etc., and  is therefure 
probably  circum polar.
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A sim ilar form  occurs in the  Sagam i sea, described as P. japonica  by  Kinos-
hita .

W hen seen living, or fresh from  the  sea, it  is light red or delicate salm on- 
p ink  in  colour, b u t th e  colour soon fades when exposed to  th e  light, and in 
drying or in  alcohol, so th a t  m useum  specim ens are alw ays w hite or nearly  so. 
T he spicules are w hite. Thom son gives (op. cit. 1907, pi. 2) a good coloured 
figure of a branch draw n soon a fte r its cap tu re  from  the  Faroe channel. He 
also ascertained th a t  i t  is v iv iparous, the  p lanulæ  developing w ithin th e  polyp- 
bodies.

T he nam e P. resedœ forma  (G unnerus) as quoted by  Pallas, in  his “ E rra ta ” 
(op. cit.) has p rio rity  over the  nam e reseda, given by  Pallas. In  case th e  work 
of G unnerus is to  be considered s tric tly  binom ial, his nam e should be adop ted , 
as has been done by  some recent w riters, who how ever spell i t  resedaeformis. 
According to  P allas i t  was prin ted  by  G unnerus as two words “resedœ forma,"  
indicating th a t  i t  was only a descrip tive polynom ial nam e, sim ilar to  those 
given to  it by  still earlier polynom ial w riters. I  have no t had the work of 
G unnerus, and  therefore use the nam e now in general use.

Calligorgia com pressa Verrill.

Primnoa compressa V e r r i l l ,  P roc.  Essex Ins t . ,  vol.  IV,  p. 189,1865;  T rans. Conn . ,
Acad. Sei., vol. I , p a r t  2, p. 454, 1869.

This species was originally described from a large specimen denuded of 
calicles. I t  forms a large, m uch-branched, flattened corallum . T he branching 
is a lte rn a te  a t  acu te  angles. T he axis of th e  branches and  b ranchlets are com
pressed, and  tap e r to  slender tips. T he coral is hard  and calcareous.

T he ty p e  described was tak en  off A laska, on fisherm en’s lines.

Fam ily  MURICEIDÆ G ray, 1859.

T he following large species, which has h ith erto  been referred to  Paramuricea, 
differs so m uch from th e  typ ical species of th a t  genus th a t  it  should be m ade 
the  ty p e  of a d istin c t genus.

Lepidom uricea Verrili. New genus.

C oral large, m uch branched, the  branches extending m ore or less in one 
plane.

T he calicles are som ew hat prom inent, cylindric or truncate-conical, the  
m argin arm ed b y  one or more rows of sharp  pointed  spines arising from liases 
th a t  are flat, lobed, or irregularly  branched or fo liated; these are im bricated 
w ith subm arginals th a t have sim ilar bases and less acu te  tips. The cœ nen
chym a is h ard , ra th e r th ick , very  spiculose b u t n o t spinosa, and covered exter
nally, in life or in alcohol, w ith a soft skin th a t  conceals th e  spicules more or 
less com pletely. T he polyps, in th e  type, can re tra c t into the  calices, exposing 
the  anthocodia , which is of m oderate size. The opercular spines of the tentacles 
are arranged  in chevrons, and the w reath of curved spicules is well developed.

T he spicules of th e  cœ nenchym a are various in size and  form . T he m ost 
characteristic  are ra th e r  large, flat, often scale-like, irregularly  oblong, sub- 
circular, or angular, and  often, some are lobed or branched (PI. V III, figs. 1 a-f). 
Some of these are 0-63 by 0-33 mm., 0-56 b y  0-24 m m ., 0-67 by  (F33 mm. 
in dim ensions. W ith these are some narrow er, irregular form s (figs. g-k) of 
various shapes. Some of the  spine-tipped spicules of the calicles are 1-03 by 
0-55 m m ., 0-86 b y  0-25 mm. and  0-77 by  0-33 mm. (figs. 2 f-i). There are 
also, im bricated  tow ards the  base, m any th in  flat spicules, m ostly oblong, with 
th e  edges foliated or deeply lobed (figs. 2 a-e). The spicules of the. anthocodia 
are  slender spindles; those of the  collar are curved (figs. 2, j, 1-p).
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Lepidom uricea grandis Verrili.

Paramuricea grandis V e r r i l l , Bull. M us. Com p. Zool. Vol. X I, p. 37, pi. I I I ,  
figs. 3-3b , 1883.

P la te  V III , Figs. 1-2 (spicules). P la te  X , Fig. 1 (general).

T he s tru c tu ra l characters of th is species are sufficiently ind icated  in the  
generic description. I t  grows to  a large size, w ith s to u t tru n k  and  branches, 
black or dark sepia brown, as preserved, b u t is reported  by  th e  fisherm en to  
be ligh t orange or salmon colour when living. I t  often reaches a_ height of 
two feet, and one and a half broad, w ith the  larger branches half an inch th ick . 
M ost of the larger specimens exam ined have been taken  on the  deeper fishing 
grounds around the G rand B anks, and off N ova Scotia by the  G loucester 
fishermen and presented to the  U.S. Fish Com m ission. I t  was tak en  by  th e  
“ A lbatross” a t  S tation  317, L at. 31° 57' N . in 333 fathom s, and  a t S ta tio n  
253, L at. 40° 53' N . and Long. 66° 24' W. in 956 fathom s. I t  was also taken  
by  the  “B lake” , off Georges B ank, in 524 fathom s.

Jungersen (op. cit., 1916, pp. 28, 31) has doubtfully  referred  th is  species 
to  Paramuricea placomus. I t  is very  different from  th a t  species in its  spicules as 
well as in some other characters, and apparen tly  grows to  a m uch larger size. 
The larger spicules of P. placomus are very irregular and  roughly branched 
and lobed, and those of the  cœ nenchym a are no t scale-like. (See PI. V I, figs. 
8, 8a, representing spicules from a large Norwegian specim en).

Fam ily BRIABEIDÆ G ray, 1859.

Paragorgia pacifica Verrili. New  species.

Paragorgia; species, W h i t e a v e s , C anadian  N a tu ra lis t, v o l .  V III, p. 4 6 6 ,  1 8 7 S .

P late  V III ; Figs. 3-4 b (details).

T his species was described by  me for one of D r. V h iteaves’ reports, ab o u t 
1877, b u t the  description seems no t to  have been published. I  have seen only 
the original specimen m entioned by  D r. W hiteaves in 1878.

I t  is a more delicate and sm oother species th a n  P. arborea of th e  N o rth  
A tlantic , and the  spicules differ considerably (see PI. V III , figs. 4-4b). T he 
type  was a profusely branched specim en. T he in te rn a l s tru c tu re  as seen in 
a cross section (fig. 3) is finer and  more com pact, and  th e  longitud inal canals 
(a, a, d, d) are relatively  smaller. The central axial portion (e) is qu ite  d istinc t, 
being harder, more com pact, and ligh ter in colour th an  the  su rrounding  m iddle 
layer (d), its  larger spicules are longer and  larger, and m ostly  w ith  fewer w arts 
(fig. 4 b ) ;  some are forked. The outer layer or cœ nenchym a proper (c) con
tains an abundance of sm aller spicules, m ostly  very  irregular w arted  spindles 
of various sizes (see PI. V III, fig. 4). T he ty p e  was from  Jerv is in let, B ritish  
Colum bia, taken  on fisherm en’s lines in ab o u t 10 fathom s. (M r. R ich ard so n ’s 
Collection, 1875). A nother was collected by  M r. W m . Spreadboroughi, a t 
U eluelet, V ancouver island, B .C ., in 9 fathom s, June, 1909. (Coi. N o. 51, 
Coelenteratus, V ictoria M em orial M useum , O ttaw a).
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Paragorgia arborea (L.) E .dw . and  H.

T ex t F igure 1. P la te  X III .  P la te  X IV ; Fig. 1.

T his has been recorded by  Professor H ickson.1 from  the K adiac islands, 
and  b y  o thers from  the  N o rth  Pacific, together w ith the  form  or varie ty  P. nodosa 
K ören and  D an . N u ttin g 2 recorded the  la tte r  w ith doubt, from  L at. 54° 30' N. 
and Long. 179° 14' E . in 344 to  372 fathom s, and also from  off the  H aw aiian 
islands, in 423 to  435 fathom s, in 1908.3 K inoshita  recorded both  P. arborea 
and  P. nodosa from  Sagam i bay .4

W hether any  of the above records refer to  the P . pacifica I  am  unable to 
say. T here m ay be do u b t w hether P . pacifica is n o t a  v arie ty  of P . arborea. 
T his can hard ly  be determ ined un til m ore specim ens come to hand. Careful 
s tu d y  of th e  spicules in th is  group is necessary for the  determ ination  of species.

■ " »»y 
f* 'P M  SvVi-  A 1 v /7I . L

  *3 ^ 4

3 a •' ppô p i1 -¿Sws

«■ <?

Fig. 1. Paragorgia arborea (Linn.). Swollen end of a  branch, w ith  ployps and numerous siphonozooids, 
partly expanded. F rom  A tlan tic  F ishing Banks. x2 .

Paragorgia arborea (T ext fig. 1) is very  common on th e  deeper fishing banks 
off N ova Scotia and N ew foundland, where i t  grows to a g rea t size. Some of 
the  specim ens from  there  have been 4 to 5 feet high, w ith the  m ain tru n k  4 
inches in d iam eter a t  the  base. Specim ens two or th ree feet high are no t u n 
com m on. I t  branches irregularly , often in tru ly  arborescent form s, b u t in 
o ther cases th e  branches are irregular and som etim es reunite in various ways. 
They, often have nodes or bunches, and very often th e  tips of th e  branches are 
swollen or bilobed (see fig. 1). I t  has num erous siphonozooids.

'P ro c . Zool. Soc. London, p. 548, 1915.
JP roc . U .S . N a t. Mus. vo l. 24, p. 99.
3N utting . op. c it. vo l. 24, p. 568, 1908.
'Jou r. Coli. Sei. Im p . U niv. T okyo , vo l. 32, p. 32, 1913.

9343— 2



Canadian Arctic Expedition, 1913-191S

I t  is often infested w ith a sm all actinian (,Synanthus mirabilis F .) which 
has a base th a t  entirely  surrounds a branch, like a ligature, and girdles it, som e
tim es causing it to break off readily, if no t spontaneously .1 (See tex t Fig. 18).

N early all the  num erous specimens th a t  I have studied  were caught entangled  
on the long traw l-lines set for ha libu t and cod, by th e  G loucester fishermen on 
th e  “B anks,” and presented to  the  U.S. Fish Com m ission. T hey  are now  
m ostly in the  U.S. N ational M useum , and Yale U niversity  M useum . Such 
donations were received from  abou t th ir ty  schooners. Large specim ens were 
often saved with great trouble and a t great risk by the  b o a t crews.2

A n th oth ela  Terri l l .

Anthothela V e r r i l l , Proc. U.S. N a t. M us., 1879, p . 199.

Briareum (pars) M . Sa r s , F au n a  L itt. Norvegiae, p. 63, p i .  X ,  figs. 10-12.

Polyps elongated in expansion, arising from  elevated calicles, in to  which 
th ey  are partia lly  retractile, leaving the large an thocodia  exposed. Seldom 
en tire ly  re tractile . The calicles arise either from an extended ra th e r  th in  
spiculose basal m em brane or from  slender irregular stem s. In  the  stem s th e re  
is a spiculose axis, well differentiated, b u t no t very firm. Spicules are m ostly  
elongated, strongly w aited , often irregular spindles; those of the  axis are m ore 
irregular, and w ith fewer and larger w arts and knobs or lobes.

A nthothela  grandiflora (M . Sars) Verrill.

Briareum grandiflora IM. S a r s , op. cit., p. 63, pi. X , figs. 10-12.
Anthothela grandiflora V e r r i l l , op. cit., p. 199, 1S79: B ullet. M us. C om p. 

Zool. Vol. X I, N o. 1, p. 40, pi. IV, figs. 6, 6a, 1SS5: Ann. R ep. U.S. F ish. 
Comm, for 1SS3, p. 535, 18S5. J. F. W h i t e a v e s , C atal. M ar. In v e rt. 
E. C anada, p. 32, 1901.

P la te  V I; Figs. 1-4. Text Fig. 2.

This species when young consists of a ra th e r th in , spiculose, crust-like basal
m em brane, upon which the prom inent erect calicles are irregularly  sca ttered . 
W hen m ore developed it  rises up  in to  th in , irregular, and often interlaced or 
adheren t branches, which bear the  ra th e r  prom inent calicles irregularly  sc a t
tered . In  the branched form it has a d istinct spiculose axis. In  th is  form
it m ay  be 50 m m . to  60 mm. or m ore in height. T he polyps seem capable of
nearly  com plete re trac tion  w ithin the  calicles; the  an thocodia are left exposed. 
T hey  are covered with eight large groups of m any convergent spicules contained 
in the  stalks of the  ten tacles and arranged chevron wise; below these th e re  is 
a collar or w reath containing num erous slender spicules placed obliquely and 
transversely  in m any rows. Those of the  basal p a rt of the  an thocod ia  are 
shorter and arranged transversely  in about six rows; proxim ally they  are sm aller. 
M ost of the calicles are distinctly  8-ribbed, especially distaliy , and S-lohed a t

xSee A m er. Jour. Science, vol. 7, pp. 211, 217, fig. 23, 1899.
2L is ts  of th e  num erous valuable donations m ad e  b y  captains and crews of each schooner were pub

lished  in th e  Cape Ann A d vertiser, w eekly in 1878 and  1879, and  were subsequently  reprin ted  in th e  Annual 
R eport of th e  F ish  C om m , for 1879, p. 783. M ost of th e  In v e rteb ra te s  w ere identified  b y  m e, except 
C rustacea, identified b y  Prof. S. I. S m ith . T h e y  included over 700 lots, and contained m any  new 
genera and species in nearly  all classes of In v erteb ra tes  as well as various strange fishes. T h a t  list shou ld  
be consulted for the  fauna of th e  Fishing Ranks
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th e  sum m it. T he cortex of th e  calicles and  cœ nenchym a is finely granulous 
under a lens, when dried, and the  surface is filled w ith an abundance of very 
sm all irregular and  pop-corn shaped spicules, w ith roughly w arted  and m ostly  
spindle-shaped spicules beneath , mixed w ith some irregular clubs, rods, and 
m an y  sm all irregular form s of various shapes (PI. V I, fig. 3). The longer spicules 
of the  ten tac le-bases and  an thocodia  (PI. V I, fig. 2) are slender, acute, w arted  
spindles, often curved or irregular; those m ore d istal in the  ten tacles are partly  
sm aller w arted  spindles, b u t m any  are oblong w arted  rods and  irregular form s. 
T he larger ones in th e  an thocodia  are from  0-5  to  0-65 mm. long.

T he spicules of th e  axis (PI. V I, fig. 4) are irregular rods, long narrow  clubs, 
and spindles, w ith few lobes and  tubercles, mixed w ith m any irregular kinds, 
all closely packed together longitudinally . The larger ones are from 0-40 to  
0-65 m m . long; some are regular spindles, longer th an  any figured.

The cœ nenchym a spicules are from  0-40 to  0-45 m m . long. M any  are 
acu te  spindles, longer and  more regular th an  any  figured

The calicles when dried keep th e ir shapes p re tty  well. T hey  are then  up- 
to  3-6  m m . high and  ab o u t 3 mm. in d iam eter in the  m iddle; height of anthocodia 
2-5  to  3 m m .; d iam eter 2 to  2 -7  m m . The basal p a rt of the  calicles is usually  
som ew hat swollen and  there  is often a constriction below the m argin. Colour 
in life buff or ligh t yellow, fading in alcohol.

I t  adheres to  stones, shells, barnacles, etc., b u t m ost frequently  to  the  
axis of dead G orgonians, especially of Keratoisis ornata V. W hen seated near 
the end of a branch it  often grows ou t from  th e  end of the  broken branch, con
tinu ing  it by a spiculose axis of its  own forming.

Fig. 2. Anthothela grandi flora V e t. a , b , P a r ts  of a  branching specimen enlarged; c, pa rt of an encrusting 
specimen.

I t  was first discovered in Am erican w aters off Sable island, N ova Scotia, 
in deep w ater by  C ap ta in  N. M cPhee and  crew of the  schooner Cari Schurz, 
of G loucester, M ass. O ther specim ens were subsequently  brought in by  several 
fishing schooners, from  th e  B anks, off N ova Scotia and  N ew foundland. I t  was 
also tak en  by  th e  Albatross in 1881, a t  S ta tion  1031, in 255 fathom s.

9343— 21
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Suborder A LCY O N A CEA  Verrili, 1865; em ended.

Fam ily ALCYONIDÆ Verrili, 1865.

A lcyonium  siderium . New species.

Alcyonium digitatum  (?) V e r r i l l , Proc. U.S. N a t. M us., Vol. 2, p. 199, 1879
(description).

Text Fig. 3.

This species has never been taken  in our w aters b u t once, so far as I know. 
The tw o original specimens were m uch alike. I t  has no t y e t been figured, and  
therefore I have illustra ted  it here (fig. 3). I t  seemed to  be d istinc t from  the  
common E uropean species, A . digitatum,  to  which it  is nearly  allied. I t  grows 
in 'th e  form of flattened lobes or fronds, covered to  th e  base w ith spaced slightly  
raised calicles, and w ith a finely granulöse cœ nenchym a betw een th e  calicles, 
which is filled w ith small white simple w arted  spicules, m ostly  acu te  spindles.

Off C ape Cod, on the  Fishing B ank, in 80 fathom s. I t  was found w here the  
the  bo ttom  is rocky, and probably it  occurs on all th e  m ore northern  fishing 
banks off N ova Scotia on rough rocky bottom s, where it is hard  to  use su itab le 
ap p ara tu s  for collecting adheren t species.

The ty p e  is in the U.S. N ational M useum .

Fig. 3. Alcyonium sidereum  Ver. sp. nov. T ype. D raw n while living, x l j .

Fam ily NEPHTHYIDÆ  Verrili, 1S65.

Nephlhyidce V e r r i l l , Proc. Essex In st., Vol. VI, p. 46, 1S69,

G ersem ia canadensis Verrili. New species.

P la te  I; Figs. 2-2d. P la te  I I ;  Fig. 5 a-t. P la te  I I I ;  Fig. S.

This species, contracted  in alcohol, has various forms, m uch like those of 
G. rubiformis. The specimens are a ttach ed  to dead shells and  stones by a th in  
expanded liase, which appears finely granulóse under a lens, especially when
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dried. T his is due to  th e  abundance of m inu te  rough w hite spicules (see PI. 
I I ,  figs. 5 a -g ). T he m ain sta lk  is naked  near th e  base, or it  m ay have a few 
isolated  calicles, b u t it  soon gives off num erous short branches, which in con
trac tio n  are m ostly  c lavate  or enlarged a t  th e  tip , and  bear clusters of polyps 
which are  som ew hat longer th a n  those of G. rubiformis, and m ore rigid and 
spiculose, especially distally , so th a t  th ey  seem nearly  incapable of com plete 
re trac tio n . These colonies are yellowish brown in alcohol and the  spicules 
are white.

T he calicles are som ew hat larger and m ore ste lla te  th an  in G. rubiformis, 
and  are  slightly  raised above the  general surface (PI. I, figs. 2b, 2c). The m argin 
has eight b lu n t or rounded lobes; slightly  raised rib lets often rad ia te  from  the  
lobes. T he larger polyps are usually  surrounded by some im m ature ones, 
w ith  very  little  cœ nenchym a betw een them . The surface of the calicles and 
in terspaces is so filled w ith m inute, rough, w hite spicules th a t  it  is ra th e r 
firm or stiff in contraction .

The polyps, in alcohol, are mosti}' m ore or less exsert, though very  often 
th e  narrow er proxim al p a r t is re trac ted  wholly or p a rtly  in to  the  calicles, leaving 
the  th icker d istal p a r t exposed, serving as a m ore or less swollen or conical 
spiculose anthocodia. T his d istal p a r t of the  polyp body is covered w ith an 
abundance of slender spindle-shaped, m ostly  acute spicules, arranged  in chevrons 
in eight double rows; b u t proxim ally the  spicules become obliquely transverse 
in ab o u t ten  to  tw elve rows, where th e  an thocodia  narrow s down to the  sm aller 
proxim al region. The la tte r  is m uch wrinkled, due to  contraction , and  bears 
eight double rows of m uch sm aller spicules, arranged  chevronwise.

T he ten tac les are long, swollen near the  base, and  have ra th e r  long and 
slender pinnæ. Sm all spicules extend some distance along the  aboral side, a t 
first arranged in chevrons, b u t becoming irregular in contracted  specimens. 
The ten tacles seem n o t to  be able to  con trac t very  m uch, b u t are often incurved 
over the  oral area.

T he surface spicules average abou t th e  same in size as those of G. rubiformis. 
The m ost num erous of the  larger kinds are shown on PI. I I , figs. 5 h-1; bu t 
there  are  m any  sm aller and irregular forms, and a few com pound crossed ones, 
like fig. 5 p, also a considerable num ber of elongated simple w arty  spindles 
like q, r, r, and  s, which are m agnified 165 diam eters. The slender w arty  spindles 
from  the  d istal p a r t  of the  polyps and  an thocodia are shown in fig. 5 t , t, t, 
which are  m agnified 165 tim es.

T he m ain  sta lk  and  naked p a rt of the branches also have a layer of m inute 
spicules, some of th e  larger ones from  the  base being illustra ted  in fig. 5 a -g  
magnified 165 tim es.

The larger specim ens strongly  contracted  in alcohol are 40 m m . high, and 
35 m m . broad  w ith 25 to  30 branches, divided into abo u t 60 to  70 branchlets, 
which are som etim es again divided. Some of the  largest have as m any as 35 
branches. A young ovate  specimen is 24 m m . high, and 11 m m . broad ; naked 
sta lk  is 5 m m . long, branches simple, abou t tw en ty . M any  specimens were 
tak en  in th e  gulf of S t. Law rence a t  S ta tion  31, in abou t 30 fathom s, off 
C heticam p, N .S ., Sept. 4, 1917, and  a t  several o ther stations, by the  Biological 
B oard  vessel Prince. C a t. No. 53, C celenterates, V ictoria M em orial M useum , 
O ttaw a (cotypes).

T his species closely resem bles G. carnea in its  form  and m ode of branching. 
P erh ap s it  m ay  even tually  prove to  be a v arie ty  of th a t  species. The principal 
d istinc tive  fea tu re  is the  larger size and the m ore elongated form s of the  cortex 
spiclues, which are also m ore ab u n d an t, and  the  m ore num erous and larger 
spicules of th e  an thocod ia  and tentacles.
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G ersem ia carnea (Ag.) Verrili.

Hal c y anilini carneum L. A g a s s i z , Proc. Amer. Assoc. Adv. Sei., 1850, p. 209. 
Alcyonium, carneum V e r r i l i ., Bull. M us. Comp. Zool., Vol. 1, page 39, Jan . 1864; 

Revision Polyps E. Coast U.S. M em . Boston Soc. N a t. H ist. Vol. 1, p. 4, 
1864; In v ert. V ineyard Sound, pp. 203 (497), 443 (737), pi. 38, fig. 283, 
1873 (Polyps): Ann. Rep. U.S. Fish Com m ., 1883, p. 533: Expl. Casco B ay, 
Proc. Amer. Assoc. Adv. Sei., Vol. for 1873, p. 364, pi. VI, fig. 4 (Polyps); 
W ebster’s In te rn a tio n a l D ictionary , p. 37 (figure from life).

P la te  IV ; Fig. 1 (general), Figs. 2, 3 (spicules). P la te  X I ;  Fig. I.

This elegant species is common from the  gulf of St. Law rence to  southern  
New England, both  in shallow w ater and  down to  40 to  50 fathom s

A lthough very d istinct from G. rubiformis  it  has often been confused w ith 
th a t  species, especially when its colour is pink or pale red. U sually while living 
its colour is pale flesh colour or salm on colour, b u t it is often ligh t orange or 
pale red. I t  grows to considerable size, up  to  120 m m . high, or more, and  is 
then  much branched (see PI. X I). W hen fully expanded it  is tran slu cen t and 
very elegant in appearance (PI. IV , fig. 1). T he tips of its slender branches 
are covered w ith the  delicate and  alm ost tran sp a ren t polyps, in sm all clusters, 
and the  yellow or orange eggs can be seen in the  tubes of th e  branches and 
tru n k  th rough the  in tegum ent. In  contraction, the  branches becom e short 
with round or clavate tips, bu t it does no t have a dense coating of spicules, 
like the o ther two species already described. C onsequently  i t  is m uch softer, 
sm oother and more translucen t. I t  is often m uch more branched  th an  the 
specimen figured on PL IV, which was less than  half grown. I t  was ph o to 
graphed while living and fully expanded in a small p late  glass aquarium . An 
example of unusually  large size is figured on PI. X I, from  an alcoholic specim en. 

The spicules of th is species arc sm aller than  in the  preceding species, and 
though som ew hat sim ilar in general appearance, the ir form s arc characteristic  
(PI. IV , fig. 2). The larger ones of the stalks and  branches are p a rtly  sm all 
short double-heads, “ dum b-bells” or double clubs (fig. 2, i-k ) w ith very p rom 
inen t ornam ented processes or w arts, as in i, j, which are unusually  large forms, 
or in the form of acute spindles, as in g, h; m ost however are m ore irregular and 
smaller, w ith relatively  large projections (1-p), in popped-corn shapes, as seen 
enlarged 140 diam eters. U nder lower powers of the microscope m any  of the 
sm aller of the  spicules appear like small ste lla te  forms, especially when viewed 
endwise, like q, r, s.

The polyps are long and prom inent in expansion, bu t th ey  are very  co n trac
tile. T hey  are able to  re trac t entirely, bu t usually  leave the  an thocod ia  exposed 
when preserved in alcohol. The anthocodia is covered w ith a b u n d an t elongated 
slender w arted  spindles, some of which are ben t, b u t usually  there  are some 
sub-clavatc forms, or even branched form s; the  base of the  an thocod ia  contains 
a w reath of sim ilar spicules placed nearly  transversely ; the  proxim al p a r t of 
the  polyp in preserved specimens is sm aller, w rinkled and  usually  has few 
sm all transverse spicules or none. The ten tacles contain slender, irregular 
spindles, w ith rod-like and clavate shapes and other small form s; pinnæ usually  
have no spicules.

In  the  an thocodia the  slender spicules are ra th e r uniform  in size and  th ey  
are arranged in chevrons,pretty  regularly,in eight double rows becom ing obliquelv 
transverse  and form ing a w reath where the  m esenterial body-colum n begins. 
T he walls of the  proxim al p a rt of the  polyp or m esenterial region is nearly  
d e s titu te  of spicules; when any  occur th ey  are small slender rods and  spindles 
decidedly sm aller than  those of the  anthocodia. In  preserved specim ens it 
often happens th a t  th is more flexible p a r t is w ithdraw n and the  anthocodia
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rem ains exsert. T his m ay happen to  the en tire  colony, or p a r t  of the polyps 
m ay  be in th is  s ta te  and  p a r t m ay be en tire ly  re trac ted , depending upon the  
in ten s ity  of the  con traction . T hus th e  general appearance varies considerably. 
T he m ode of branching  in the larger specim ens is arborescent b u t quite  variable 
and  irregular.

The walls of th e  m ain sta lk  and  larger branches, when n o t g reatly  con
tra c te d  show, u n d er th e  microscope, the  small, short, often som ew hat ste lla te  
spicules sca tte red  and  well separa ted . On the  stem s of th e  sm aller branches 
th e  spicules are usually  m ore num erous, and  some are larger, often interlocking, 
b u t in some places well separated . The calicles are n o t a t  all prom inent, usually 
im m ersed, an d  su rrounded  or sep ara ted  by  a sm all am oun t of cœ nenchym a. 
T he spicules of th e  branches v a ry  m uch in size in different specimens, according 
to  the  locality  of origin.

In  general, th e  spicules are  m ostly  abo u t th ree-fourths the  size of the 
corresponding form s in G. rubiformis, b u t som etim es are nearly  as large. The 
figures of th e  spicules on PI. IV , are much m ore enlarged th an  those of the 
la tte r, or those of G. canadensis.

T his species is common on stony  or shelly bo ttom s from  the  southern  p a rt 
of the  gulf of S t. Law rence to  the  m oderately  deep w aters near Block island 
and  W atch  hill, R .I .. and off S tonington, Conn. I t  is m ost common in 10 to 
30 fa thom s b u t occurs down to  55 fathom s. I  have tak en  it a t low w ater of 
extrem ely  low tides a t  E as tp o rt, M aine. I t  was found by us particu larly  large 
and  a b u n d an t sou th  of Cape B reton , N .S., and  off C ape Cod in 15 to  20 fathom s. 
At the  la tte r  place i t  was associated w ith g rea t num bers of Gorgonocephalus 
(or Astrophyton) agassizii, which were clinging tenaciously  to  the A lcyonarians 
by  th e ir  tendril-like arm -branches. I t  does no t appear to  extend to  the  sub 
arctic  coasts nor to  any  g reat depths.

V a r i e t y  o r  S u b - s p e c i e s , G. carnea microstella V., P la te  IV ; fig. 3.

T he specim ens coining from south  of C ape Cod to  the  eastern  p a rt of Long 
Island  sound differ from  the  m ore no rthern  ones in having the  spicules of the  
cortex of the  sta lk  and  branches m uch sm aller and  fa rth e r ap a rt. T hey  are 
also m ore ste lla te  in form . T he modes of branching, form , and  colours, are 
the  sam e as in the  tryp ica l form  (see PI. IV , fig. 3, a-m ).

G ersem ia fruticosa  (M. Sars) M olander.

Alcyonium fruticosum  M . S a r s ,  Forh. Vid. Selsk. C hristiana, I860, p. 140. 
K o r e n  and D a n i e l s s e n , F au n a  L itt. N orvegiæ, Vol. iii, p. 81, pi. I I I ,  fig. 
8—II ,  1S77.

Gersemia florida M a r e n z e l l e r , A kad. W iss. W ien, Vol. 35, p. 375, pi. I I I ,  figs.
2-3 , 1878, (non R a th k e , t. Jungersen.)

Gersemia danielsseni M a r e n z e l l e r , D ie In te r . Polarf., 1882-1883 (t. Jungersen).
Voeringia fruticosa  +  V. arborea J u n g e r s e n , K ara  H avets Alcyonider, 

D ijin p h n a  T og tets, Zool. B ot. U d b y tte , pp. 375-378, pi. 32, figs. 1-13: 
pi. 33, figs. 1-12, 1887.

V. mirabilis + fruticosa+ abyssicola+ polaris+ pygmaea+ dry opsis+ J  an M  ayeni+  
clauata-\-capitata-\-Barathrobius digitatus +  B . palmatus-f-Krystalophanes pol- 
aris-\-Fulla schierztii +  Nannodendron elegans A  Nidalia  arctica +  Or g ani dus  
nordenskioldii +  Sarakka crassa, etc. (t . Jungersen), D a n i e l s s e n , N . 
N ordhavs E xped., A lcyonida, 1887, pi. 1, 2, 7, 8-10, 15, 16-21, 22, 23, in 
p a rt.
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Eunephthya clavata-{-E. fruticosa-{-Nidalia arctica+Krystallofanes+Sarakka,  
K ü k e n t h a l , Tiefsee Exped., 1 8 9 8 -99 ,  Valdivia, Vol. 13, pp. 73, 74, 77, 
1906 (t. Jungersen).

Eunephthya fruticosa J u n g e r s e n , D anm arks E ksped. til G rön lands N ord- 
o stkyst, 1906-1908, B. iii, No. 18, A lcyonaria of E as t G reenland, p. 489, 1916 
(gives full synonm y and d istribu tion).

Gersemia fruticosa M o l a n d e r , op. cit. pp. 4 8 ,  6 0 ,  pi. I, figs. 2 - 5 ,  9 ,  11, 1 2 ,  13, 
1915. Includes as varieties:— arctica; loricata-{-abyssorum; membraneafr  
hyalina and  frigida; pallida, nov.; and  rigida, nov. H e regards mirabilis; 
clavata-{-crassa as d istinct species, though un ited  w ith it  by  Jungersen .

P la te  I I I ;  F igs. 5-7.

This species, when well-grown, consists of a short naked sta lk , dividing 
from near the  base in to  more or less num erous branches, which again m ay 
divide and subdivide in large examples. The term inal b ranch le ts m ay  be 
b lunt, c lavate or cap ita te , m ostly clavate when contracted . E ach  b ran ch le t 
m ay be term inated  by few or m any slender, elongated polyps, arising  from  
slightly raised 8-lobed calicles, and  varying in age and  size. T he polyps are so 
stiffened w ith sm all spicules th a t  th ey  are nearly  or qu ite  incapable of com plete 
contraction w ithin the  calicles, b u t in alcoholic specim ens the  proxim al p a rt, 
abou t a th ird  or half of the length, is often contracted  to  a sm aller d iam eter 
and  less length th an  the more or less swollen d istal p a r t, or anthocodia , 
owing to  its  sm aller and less ab u n d an t spicules, and it  is th e n  usually  w rinked 
bo th  transversely  and longitudinally , and in th is s ta te  i t  m ay be p a rtly  w ith 
draw n into the  calicles. B u t the  enlarged d istal p a rt rem ains above th e  calicle 
as a prom inent an thodia , covered w ith an abundance of small, slender, often 
ben t, fusiform  w arted spicules, which are arranged in chevrons, in double rows 
on the  distal part, b u t become obliquely transverse, and  ab o u t tw elve in a group, 
on the proxim al p a r t of the  swollen region, thus form ing a “ w rea th ,” as it  
decreases in size to  join the sm aller basal p art. The la tte r  is m uch sm aller, 
in alcoholic specimens, cylindric, slightly  8-ribbed, and is streng thened  by  eight 
double rows of small fusiform, w arted , spicules, arranged  in chevrons. These 
spicules are m uch sm aller than  those in the  an thocodia  (see PI. I I I ,  figs. 5, 6). 
The tentacles also contain small spicules along the  aboral side to  n ear th e  end 
of the  stalk . The larger of these are small spindles which in a con trac ted  
ten tacle  appear to  lie nearly  transversely  to the  sta lk , b u t in the  norm al extended 
condition, they  appear to  have been arranged in open chevrons; none are  seen 
in the  pinnules. The tentacles are long, som ew hat swollen proxim ally, b u t 
tapered  to  slender tips; their larger pinnæ are long and  slender. T he ten tac les 
seem incapable of contraction  w ithin the  oral depression, b u t can be incurved 
ra th e r  closely, though in alcoholic specimens th ey  are  m ostly  n o t m ore th an  half 
contracted , and  some are nearly  fully distended. T he an thocod ia  te rm in a tes  
in eight small obtuse lobes or scallops, corresponding to  th e  ten tac le  bases. 
These lobes are stiffened by small spicules and in alcohol contain a d a rk  p igm ent. 
All the  spicules are w hite in alcohol.

The various form s of spicules from  the an thocodia  and  ten tacles, are m ostly  
illu stra ted  in PI. I I I ,  fig. 7, b u t the  sm aller form s are o m itted . T he larger 
spicules on the  distal p a rt of the  polyps (fig. 7, b -g ) are slender spindles, m ore 
or less w arty , often w ith one end m ore a tten u a ted  and sm oother th a n  th e  o ther; 
bo th  ends m ay be acute or one m ay be b lu n t or bi-lobed while th e  sm aller end 
m ay be acute. W ith these there are a few larger and sto u te r w arted  spindles 
(fig. a), and very m any sm aller w arted  form s th a t  come from  th e  proxim al 
p a rt of the polyp-body, from the ten tacles and from  o ther p a rts  (fig. 7, h -n )  
b u t only a few are figured: l-o  were p robably  also from  th e  ten tacles. T he 
slender spindles from  the an thocodia are m ostly  ten to  tw elve tim es longer
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th a n  th ick ; some are abo u t 0-28 m m . long and  0-03 mm. in d iam eter; others 
0-25 by  0-38, 0-25 by  0 -03 ; the  larger spindles are abou t 0-31 m m . long and 
0-05  th ick . T he superficial layer of the  s ta lk  contains very  small rough w arty  
spicules, b u t  n o t enough to  m ake it  rigid or firm.

T he A m erican specim en, described above, is from R ichm ond gulf, east 
side of H udson bay , in 15 to  30 fathom s, collected by  A. P . Low, June, 1899, 
accom panied by  G. rubiformis. T his specimen, which is a m ain branch of a 
large one, is only pa rtia lly  con tracted  in alcohol. I t  is 26 m m . long and 30 mm. 
broad. I t  divides near the base into th ree  m ain branchlets, each of which 
has num erous sm aller b ranchlets, m ost of which are clavate, w ith sm all clusters 
of exsert polyps; besides these are some single polyps arising both  from the  
stem  and  from  th e  sta lks of the branchlets. The in tegum ent of the  stalks is 
everyw here m uch w rinkled, showing considerable contraction , perhaps 50 per 
cen t or m ore. T he exsert polyps (PI. I l l ,  fig. 5), when full grown, no t including 
the  ten tacles, are from  1 - 8 to  2-5  m m . long, and  the  th icker d istal p a r t is from
0-8  to  1-00 m m . in d iam eter, in alcoholic specimens. T hree specim ens were 
collected in R ichm ond gulf, in 15 to  20 fathom s, 1920, by  F. Johansen. Young 
of Gorgonocephalus lamarckii adhered  to  these.

The num erous generic and specific nam es th a t  th is  species has received, 
are m ost of them  due to  too m uch im portance being given to  different sta tes 
of con traction  and  varia tions in the  form s of the colonies, also due p a rtly  to 
different stages of grow th.

A ccording to  Jungersen th is  species has a lready  been referred to  th irteen  
genera, and  has h ad  tw enty-five specific nam es. Y et none of the  com binations 
of nam es given by  him  seem to  be tenable.

T his species m ust be considered th e  type  of Gersemia (M arenzeller, 18S3), 
and  should receive th e  earliest specific nam e, fruticosa  (M . Sars), as M olander 
has used it.

I t  should no t be referred to the  earlier genus Eunephthya, for its calicles 
contain  only m inu te  spicules, n o t in th e  least th o rn y  nor w ith rough spinose 
projecting lobes, as explained above.

K ü k en th a l and  Jungersen also referred to  th is species w ith doub t the 
Gersemia longiflora, described and  figured by  me in 18S3 and  18S5, from deep- 
w ater off D elaw are bay. The la tte r, however, seems to  be qu ite  d istinct from 
all the  A rctic form s. I t  has larger and  very  m uch longer polyp-bodies, and  its 
spicules are m uch sm aller and m ore slender; m ostly  delicate rods and slender 
spindles (see PI. IV , fig. 8, PI. X IV , figs. 3, 3a).

As shown above in the  synonym y, both  K ü k en th a l and  Jungersen un ited  
under th is  species a large num ber of genera and  species well described and 
figured by  D anielssen (op. cit. 1887). T hey  were w ithou t full agreem ent in 
several cases. M olander accepted m ost of th is  consolidation, b u t kep t G. 
mirabilis, G. clavata, and G. uvaeformis as d istinc t species. A t the same tim e 
he recognized several m arked  varieties of G. clavata, viz.; arctica, loricata, frigida, 
pallida, and  rigida.1

\ B y  including in th e  synonym y given above, so m any of th e  nom inal genera and species described 
and figured b y  Danielssen, I do not assume to  express any personal opinion as to  so much consolidation, 
for I  hav e  not seen m any  of th e  form s described, nor have  I  given any adequate  stu d y  to th e  larger num 
bers of form s received from our northern  fishing banks, and now in the U .S. N ational Museum. In general 
th ey  received only superficial exam ination when brought in and listed for th e  w eekly records, for o ther 
duties requ ired  m ore a tten tio n . Danielssen saw all o r  m ost of those he described while in th e  living 
or a t  least fresh condition, and gives life-like colours, for be wms one of th e  naturalists of th e  Expedition. 
M oreover he ev id en tly  m ade careful studies of th e  spicules, and o th er microscopic details. In th is  group 
appearance in life should, no doub t, count for considerable value. Therefore those numerous nam es are 
included entirely  on th e  au th o rity  of Jungersen and K üken thal. V ery likely several should be om itted  
from  th is  synonym y.

D anielssen described and figured Nannodendron elegans as having numerous siphonozooids, w hich 
contained ova. I  hav e  never seen such structures in any Gersemia. In general appearance i t  is otherw ise 
m uch like G. rubiformis, hav ing  th e  sam e lobulate form of branches w ith  sm all re trac tile  polyps, b u t it  
h as no anthocodial w reath  of spicules. I t  is probab ly  a  valid  genus.
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The specimen described above and  figured by  me, from  H udson bay , 
seems to  agree best w ith the typica] form  from  off N ew foundland in 290 m eters. 
I have no t seen m any specimens from  the F ishing B anks. I t  is know n from  
Baffin bay, 358 m eters; D avis sound, 61 m eters ; G reenland, 70 to  738 m eters. 
I t  has a wide d istribution in the  Arctic ocean, and  is p robab ly  circum polar. 
I t  is common in the  K ara  sea. In  dep th  it  ranges from  10 to  1,300 fathom s.

G ersem ia m irabilis (D an.) M olander.

Voeringia inhabilis D a n i e l s s e n , op. cit . ,  pp. 1-8, pi. I, figs. 1-40; pi. I I ,  figs.
1-2, 1887.

Voeringia arborea J u n g e r s e n , op. cit., p. 375, pi. X X X III , figs. 1-12, 1887. 
Eunephthya mirabilis K ü k e n t h a l , op. cit., p. 345, 1907; Alcyon. Sibir. E ism ., 

p. 5, 1909.
Eunephthya fruticosa J u n g e r s e n  (pars), op. c it . ,  p. 11, 1916.
Gersemia mirabilis M o l a n d e r , op . c i t . ,  p . 48 , t e x t  c u t  12, p . 69, pi. I, fig. 10, 

1915.
P late  V; Fig. 5 (spicules). T ext Fig. 4.

This is a large luxurian t species (or varie ty) closely re la ted  to  G. fruticosa, 
to  which Jungersen, in his la ter works, has united  it. B u t K u k en th a l and  
M olander, who have apparen tly  had  ab u n d an t m aterials, have k ep t i t  separa te . 
I t  is a common form near or on the G rand B anks of N ew foundland, w here it  
som etim es becomes 150 to  200 mm. high.

I ts  spiculation is d istinctly  unlike th a t  of varieties of G. fruticosa  th a t  I 
have seen. Therefore I am led to keep it  d istinct, for our num erous specim ens 
are no t now available for reexam ination. I t  has a large s to u t tru n k , when 
well grown, which branches arborescently  from near the  base, giving off large 
branches w ith naked stalks; these iii tu rn  give off secondary and often te r tia ry  
branchlets, which bear clusters of few or num erous elongated polyps, bo th  
la terally  and term inally . These seem incapable of com plete re trac tio n . The 
anthocodia and the more or less curled up ten tacles rem aining exposed in alcoholic 
specimens. Perhaps the im m ature polyps m ay re trac t.

Fig. 4. Gersemia mirabilis (D a n ) . Type. A term inal cluster of polyps, enlarged. A fter Danielssen.

The anthocodia is commonly sm aller th an  th e  proxima] p art of the  polyp- 
body, in alcoholic specimens, bu t the  reverse is often seen. The proxim al p a rt 
is often swollen or inflated. The division betw een the  tw o regions is not notab le .
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T he an thocod ia  is filled w ith num erous spicules arranged  chevron-wise in 
e igh t double rows. These spicules are slender, elongated, finely w arted  spindles, 
and  rod-shaped forms, some of them  ben t in bow shape. These spicules, as 
w arted  spindles, extend in to  the  aboral side of the  tentacles, often to  near the  
tips, becom ing gradually  smaller, in contraction appearing  nearly  transverse, 
b u t really  in tw o rows, som ew hat in chevrons. T hey  do no t en ter the  pinnules, 
and  are sm all a t  the  bases of the tentacles. T hey  are m ostly  stum py , irregular, 
w artéd  spindles, and  b lu n t double spindles, w ith a few clubs and crosses.

T he m iddle portion of the  polyp-body also has short, b lun t, roughly  w arted  
spindles and  double spindles, m uch shorter and  rougher th an  those of the  
anthocodia.

T he proxim al p a r t of the  polyp-body has som ew hat larger and  m ore strongly  
w arted  b lu n t spindles, w ith some 4-parted  spicules or crosses. T he spicules 
of the  exterior of th e  branches and  sta lk , are sho rt th ick  strongly  w arted  or 
lobed ellipsoids, double-spindles, and  double-heads, often nearly  as broad as 
long; m any  are popped-corn shaped. (PI. V, fig. 5, h-1). The stom odæ um  has 
eight rows of sm all fusiform  spicules, according to  D anielssen.1

The ty p e  of th is  species was from  off Spitzbergen, in 267 m etres. I t  is 
also know n from  th e  Siberian sea and  K ara  sea. M olander recorded it  from 
off N ew foundland in 290 m etres. M any  specim ens of large size were form erly 
taken  in deep w ater, on and  betw een the  fishing banks off N ew foundland and 
N ova Scotia, and  presen ted  to  the  U.S. Fish Com m ission. T hey  are m ostly  
in the  U.S. N atio n a l M useum .

The description of th e  spiculation of th is species given by  M olander (op. 
cit. 1915) does n o t agree well w ith th e  original description and  elaborate figures 
given by  D anielssen. B y  the la tte r  the anthocodial spicules are represented  
as ab u n d an t, and  so are those of the  cortex of the stem  and branches, b u t M olander 
describes these p a rts  as feebly spiculose. M oreover he gives the  form s of 
spicules unlike those figured by  D anielssen in m any  cases. I have followed 
Danielssen in th is  case.

I t  m ay  prove to  be m erely the full-grown s ta te  of G. fruticosa, as Jungersen 
considered it.

G ersem ia clavata (D an.) M olander.

Voeringia clavata D a n i e l s s e n , o p .  c i t . ,  p p .  29-32, pi. X X , figs. 45-83, 1887.
Paraspongodes clavata S t u d e r , Res. C am p. Prince de M onaco in “ H irondelle,” 

Vol. X X , p. 31, 1901.
Eunephthya crassa K ü k e n t h a l , Revis. Alcyon., N ephthyidæ , Zool. Jah rb . 

A bt. Syst., Vol. X X IV , 1907: Voy. Olga, 1898; Alcyon. Sib. Eismeeres, 
1909, B r o c k , D uc d ’Orléans, C am p. A rct., p. 19, 1912.

Gersemia clavata M o l a n d e r , o p .  c i t . ,  p p .  48, 56, p i .  1, figs. 2 - 3 ,  8, 1915.

Eunephthya clavata var. pellucida K ü k e n t h a l , O lg a  Exped., p. 23, pi. 1, fig. 1, 
1906; Alcyon. Siberischen Eism eeres, p. 5, 1909.

P la te  V; Figs. 3, 3a, 4 (spicules).

This form  has th e  branches sho rt and  th ick , often clavate, and covered 
over m ost of th e ir  length  w ith the  polyps, which are usually  m uch crowded in 
con trac ted  specim ens. The sm aller specim ens are a p t to  be thyrsiform  or 
ovate  in shape. One exam ple before me, from  the  G ulf of S t. Lawrence, is of

■Danielssen (op. c it., 1887) gave very  excellent illustra tions (pi. 1, 2) of th e  anatom y and histo logy of 
th is  species, including th e  nerve-cells and ganglion cells, etc., as well as de ta ils of th e  spiculation. T h e  
colour in life, according to  h im , is yellow.
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th is form. I ts  height is 35 m m ., b read th  15 m m ., length of naked  stem  10 mm. 
I t  is a ttached  to  an annelid tube  which is en tire ly  enclosed by  th e  base. The 
polyps are all in p artia l expansion. T hey  en tire ly  cover th e  sh o rt clavate 
branches except for a very short naked basal area. A lthough crowded th ey  
show in some places naked  cœ nenchym a betw een-them .

The anthocoidal area of the  polyps is re la tively  large, strongly  eight-ribbed, 
often half the length of the  exposed polyp-body, and  is filled w ith eight double 
rows of slender w arted  spicules in chevrons. I t  is usually  separa ted  from  the  
proxim al p a r t by a constriction, and by  a w reath  of spicules, placed obliquely 
and transversely .

The proxim al p a rt of the polyp-body is usually  equal in d iam eter to  the 
anthocodia, and often larger. I t  is usually  eight-ribbed and  has eight rows 
of sm all spicules. In  strongly contracted  specim ens the  an thocodial area is 
the larger one.

The ten tacles have swollen prom inent bases, w ith th e  tip s  curled in over 
the  oral area in m ost cases. T hey are stiffened by  num erous sm all spindles. 
Those of the  proxim al p a rt of the  body are sim ilar bu t shorter, th icker and  m ore 
strongly  w arted. The spicules of the  cortex of the stem  are sho rt and  wide, 
ellipsoidal, ovoid, or short fusiform, p a rtly  of those kinds th a t  I  have called 
popped-corn shaped (figs. 4, h-1). Some of these have a narrow  naked  m edian  
zone; others none a t all; their lobes are prom inent, often divided or lacera te  a t 
the  tips. Some com pound crosses also occur w ith irregular unequal branches 
and prom inent lobes. For com parison I  have reproduced in ou tline  several 
of the  figures given by D anielssen, from  his type  (see PI. V, fig. 4). T h is form 
was united to G. fruticosa by Jungersen (1916), b u t was k ep t as a d is tin c t species 
by K üken thal (1906, 1909), and by M olander (1915). In  general form  it 
seems quite distinct, b u t there arc no m arked differences in the  spicules. K ük en 
tha l recognized a varie ty , pellucida, from  off Spitzbergen and  th e  Siberian 
coast in 40 and 21 m eters.

M olander recognized several varieties:— crassa, pellucida, and  truncata.
I t  is very  nearly  allied to  G. carnea, and  is widely d istribu ted  in th e  A rctic 

ocean. M olander records it from off N ew foundland in 164 m eters. The 
specimen described above was from S tation  35 or 36, 1873, in the  gulf of St. 
Lawrence, and was sen t by the  la te  D r. J . F . W hiteaves. S tuder recorded it 
from  off the  Azores in 927 m eters.

E unephthya Verrili (typ ical).

Eunephthya  V e r r i l l , Amer. Jour. Sei., Vol. 47, p. 284, M arch, 1869, R em arks 
on H alcyonid Polyps, No. 3. T ype designated was Nephthya thyrsoidea Ver. 
from C ape of Good H ope (not Eunephthya, of K üken  th a i, Jungersen and 
others, nor of Thom son, 1910, South A frican).

Capnella K ü k e n t h a l  (non G r a y ) ,  V aldivia E xped., B d. X I I I ,  1906; T h o m s o n , 
J. S., A lcyonaria of the  Cape of Good H ope and  N a ta l, A lcyonacea, T rans. 
R oyal Soc. of Edinburgh, Vol. X L V II, p a r t  3, No. 19, p. 375, 1910.

W hen th is genus was originally established by  me, E. thyrsoidea V. (there 
misspelled thyrsoides) was definitely designated as the  type . Several more 
recent w riters have m isin terp reted  the  genus, so as to  include several arctic 
and  boreal species th a t  are quite  unlike the ty p e  in the  charac ter of th e  calicles, 
spicules, etc.

W hen it was established, however, I m entioned an undescribed species 
from G reenland as one to  be included in th e  genus, under th e  nam e of E. 
glomerata (L ü tken ’s M S. nam e on labels). T he ia tte r  was then  briefly described 
(1869) and  was m ore fully described by me in 1883, as lutkeni (on accoun t of 
erroneously supposed previous use of glomerata). I t  has since had  various 
nam es bo th  generic and  specific (see below).
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As originally established, with its designated type, it  is identical with 
Capnella K ük en th a l ,1 who described m y species as C. rugosa.

Capnella has been made to include several other Indo-Pacific species, 
which should be referred to Eunephthya. Among these are E. spicata (M ay) 
from Zanzibar; E . gilchristi (Thomson) South Africa, 40 fathom s; E. fungiform is. 
E. thyrsoidea Verrili, was from 20 fathoms, off False bay ,C ape of Good Hope.

U nfo rtuna te ly  K üken tha l  applied the  nam e Eunephthya  to the  second 
species mentioned by me, and then extended it to include numerous other 
Arctic species belonging to  the  genera Gersemia M ar., Duva and D rifa  Danielssen, 
etc.

M y  E . glomerata, before K ü k en th a l’s “ em endation,” had already been 
placed in two new genera by Danielssen, viz., D rifa  and Gersemiopsis. Thus 
even if E. thyrsoidea had not been nam ed by me as the type, it would have 
become so autom atica lly  by  reason of the  placing of E. glomerata in a new 
genus by  Danielssen, in 1887, long before Capnella was expanded.

Paraspongodes2 has been used for these various northern  forms by M ay  
(1898), and by  others. I t  is a heterogenous group, practically a synonym  of 
Eunethphya  Küken thai, in its extended use, and preceded by eight generic names 
given by  Danielssen and  others, and therefore it  should be dropped for all of 
our northern  genera. K üken tha l  described and figured a new species, (P. 
crassa, p. 132, pi. viii, fis. 26, 27) which is apparen tly  generically distinct from 
any  of our forms, and m ight be considered the type  of his restricted genus.

M olander (op. cit. 1915) judiciously adopted  Gersemia (it being prior to 
Voeringia D an.)  for the  group typified by G ..fruticosa, bu t  he still retained 
E unephthya  to  include the  glomerata group (D rifa), together with the  florida- 
group, nam ed Duva by Danielssen. I  believe th a t  these two groups should be 
separated as genera, b u t  Eunephthya  should no t be used for either of them.

E unephthya thyrsoidea Verrili.

Plate V; Figs. 1, la .  Type.

This was briefly described by me in 1865, in Proc. Essex. Inst. ,  Salem, Mass., 
Vol. IV, p. 151, and more fully, with some figures, in the  same volume (p. 192, 
figs. 8 -8b); and  later, in 1869, the  characteristic spicules were described with 
their measurem ents. The larger original specimens seem to have been destroyed 
in the  grea t Chicago fire.3

However I still have microscopical preparations from the  type-specimen, 
including the  spicules now figured. I also have in m y  collection, a small co
type, in good preservation. This, so far as I know, is the  only one remaining. 
This specimen is 25 m m. high and  10 mm. broad. The naked sta lk  occupies 
about half the  height. The whole forms a thyrsoid  or club-shaped polypidom. 
The polypiferous p a r t  is thyrsiform, with about a dozen crowded, short, clavate 
larger branches, entirely covered by  the  polyps, which are closely crowded, 
th i r ty  to  fo r ty  standing  on each branch; below these there  are several small 
or incipient branches with three to  ten polyps, and some polyps s tand  singly 
or in pairs on the  upper pa r t  of the stem, and, also, sometimes on the branches.

1I t  does no t agree w ith  typ ica l Capnella G ray  (Ann. & Mag. N a t. H ist. Vol. I I I ,  p. 129, 1869), type 
Ammothea imbricata E d w . G ra y  says th e  outer surface is stu d d ed  w ith  sm all flat, sm ooth , irregular
shaped spicules and th a t  th e  cells are “ eam panulate s lig h tly  eigh t-lobed” aiso th a t  the  polyp? are re trac 
tile, all of w hich  are v e ry  d ifferent in Eunephthya (typical).

2K ukenthaI, Alcyonaceen von T ernate, p. 171, 1896.
3M ost of th e  collections of th e  N o rth  Pacific Exploring Expedition of w hich I w rote had  been returned 

to D r. W m. S tim pson, na tu ra lis t of the  Expedition, and then  D irecto r of th e  Chicago Museum, before 
th a t  M useum w as burned w ith  all i ts  valuable collections. A few duplicates were previously deposited 
in th e  Museum of C om parative  Zoology, where th ey  are s till preserved. Among th em  are co-types of 
th e  large Spongodes gigantea and S . capitata, and a  few o th e r A lcyonaria, b u t no t E . thyrsoidea.



30 o Canadian. Arctic Expedition, 1913-1918

Tlie exsert and strongly incurved polyps are echinate, with abou t four principal 
rows of lacerate and spinulose or tho rny  processes, arising from th e  larger ends 
and sides of rudely club-shaped spicules, and projecting through  the  cortex 
(see PI. V, figs. 1, la ) ;  more proximally the  spicules are less clavate an d  less 
foliate, with smaller spinule-like projections especially from th e  outer  side; 
laterally the  spicules are mostly coarsely warted spindles and  narrow clubs. 
Spicules are lacking on the incurved inner side. The tentacles are spiculose. 
In sections the sta lk  has numerous canals, separated by thick walls. This 
species has more recently been very fully described and i llustrated by K ükenthal,  
and also by Thomson (op. cit., pp. 575-577, pi. ii, fig. 10, general; pi. IV, fig. 
42, spicules) under the name Capnella rugosa. Thomson, in the  same work 
(pp. 5S0, 581, pi. iii, fig. 20, pi. IV, fig. 41, spicules), has described a very different 
species under the  nam e E. thyrsoidea V. I t  belongs, perhaps, to  a different 
genus, and does not have the clavate and foliated spicules in the  polyp-walls, 
so conspicuous in the former. I t  resembles ra the r  some northern  species of 
Gersemia.

From  the above discussion it will Ire evident th a t  the  nam e Eunephthya  
cannot be used legitimately for any of our northern  genera or species. T here
fore 1 propose to restore Drifa  Dan. with D. hyalina D. = E. glomerata as the  
type.

The D. glomerata (PI. V, figs. 2, 2a), originally referred to Eunephthya  
by me, does, however, resemble the type  to a considerable extent, for it  has 
the distal polvp-spicules of the anthocodia mostly club-shaped with rough 
somewhat foliated processes on the larger end, and in alcoholic specimens these 
processes often project slightly from the  surface, bu t these spicules are much 
smaller and much less foliated than  in the type. The polyps are also often 
unequal-sided and tu rned  inward, and spicules m ay, sometimes, be lacking on 
the inner side, as in the type. The longitudinal canals in the  stems are much 
larger and separated by thinner walls.

D r ifa  Da nielssen (Type D. hyalina D a n ,= D . glomerata V.).

Drifa  +  Xephthya  +  Gersemiupsis D a n ie l s ,s e n , o p . c i t . ,  p p . 59, 04, 81 , 99 , 
1SS7; Drifa  ty p e  =  7?. glomerata.

Evnejihthya (par.s) V e r r i l l , op. cit., 1S09, p. 284 (not of K üken tha l ,  Jungersen, 
Thompson and others.)

Paraspnngodcs (pars) K ü k e n t h a l . M a y , o p . c it . ,  1898.

Plate  V; Figs. 2, 2a. Type:

Polypidom, when full grown, variously branched or lobed, branches may 
be much subdivided. Polyps small, prominent, no t retractile, usually incurved, 
often with few spicules on the inner or shorter side. Outer convex side 
forms an anthocodia s trengthened with numerous small rough spicules, largely 
clubs, with the larger end more or less lobed and spinose, the  smaller end acute 
and w arted; with these arc warted spindles and  other  slender forms. They 
are arranged in chevrons; spicules also occur in the  aboral side of the tentacles 
and a wreath of more or less transverse spicules a t  the  base of the  anthocodia. 
Ccenenchyma nearly or quite lacking between the calicles. Cortex of s ta lk  and 
branches filled with small short roughly warted spindles, ellipsoids, with some 
clubs and various other forms.

Danielssen gives the meaning of Drifa  as a snow-nymph or snowstorm.
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Drifa g lom erata V errill.

E unephthya glomerata V e r r i l l , A m e r. J o u r .  Sei. V ol. 47 , p . 284, 1869: P ro c .
Essex Inst.  Vol. 6, p. 97, 1869.

Ammothea arctica N o r m a n ,  Proc. Roy. Soc. London, Vol. 25, p. 208, 1876.
L u t k e n , M edd. om Grönland, Vol. 6, p . 29 , 1883.

Am m othea lutkeni M a r e n z e l l e r ,  Akad. Wiss. Wien. Vol. 35, p. 372, pi. I I I ,  
fig. 1, 1898.

Alcyonium  lutkeni V e r r i l l ,  Proc. U.S. N a t .  Mus., Vol. 2, p. 200, 1879. 
Ammothea glomerata C a r t e r ,  Zoology B arents  Sea, Ann. Mag. N a t .  Hist., Ser. 5, 

Vol. 6, p. 253, 1883.
Eunephthya lutkeni V e r r i l l , Bull. M u s . Comp. Zook, Vol. X I ,  p. 43 , pi. IV, figs. 

7, 7a, 1883.
N ephthya p o la r is+ N . flavescens +  N . rosea+ D rifa  islanclica +  D. hyalina +  

Gersemiopsis arctica (teste J u n g e r s e n )  D a n i e l s s e n ,  N. N ordhavs Exped. 
Vol. 5, Alcyonaria, pp. 59, 65, 83, 87,92, 99, plates VI, VII, X -X V , 1887. 
Excellent figures.

Eunephthya glomerata +  E . hyalina  K ü k e n t h a l ,  Alcyonacea, Wiss. Erg. deutsch.
Tiefsee-Exped. Vol. 13, pp. 78, 79, 1906. (t . Jungersen).

Eunephthya glomerata J u n g e r s e n ,  F. E. Alcyonaria of E. Greenland, p. 493, 
1916; Alcyonarian and M adr. Corals, Bergens Mus. Aarbok, for 1915, 
1916, p. 14, 1916.

Paraspoyigades lü tken i+ P . polaris M a y , Jen. Zeitschr. N a t .  V ol. 33, p p . 148, 
154, 1899 (t . Jungersen).

Eunephthya flavescens M o l a n d e r ,  op . c i t . ,  p p .  72-78, pi. ii, figs. 15, 17, 19 
(g oo d  f ig u re s ) ,  1915.

P la te  V; Figs. 2, 2a (from type). P la te  X V IIa ;  Figs. 2, 3. P late  X IV ; Figs. 2-2b. 
P la te  XV; Figs. 1-5. Text Figure 5, Type.

The type  of this species was from Greenland, and was sent to me by P ro 
fessor Chr. L ü tken  under the MS. name glomerata, which he never published. 
The original description by  me in 1869, under the  name Eunephthya glomerata, 
was as follows:— I t  “ forms an upright corallum, with a s tou t  trunk , from all 
sides and to  near the  base of which arise short subconical branches, naked a t  
their  bases, like the  trunk , b u t  m ostly  covered with close clusters of 3 to 12, 
roundish, verruciform polyp-cells, which are rough exteriorly, and covered with 
num erous very rough thorny  club-shaped spicula, 0-20 to 0-35 mm. long, by 
•075 to  0-125 mm. th ick .’’

F ig . 5. Drifa glomerata V errili. Type. One of the  branches. From  Greenland, x about 3
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In  m y report on the “ Blake” Anthozoa, 1883, p .  43, the nam e was changed 
to E . lutkeni, following Marenzeller, because of the  prior use of the  nam e A lcyon
iu m  glomeratum  by Johnson; b u t  th a t  change was not valid, for the present 
species was not originally described as an Alcyonium .

In  the  la tte r  work it  was more fully described and figured, together with 
a few of the  spicules. In  th a t  place the  spicules were described as follows: 
“ The larger spicula are ra ther large, long, s tout, mostly  club-shaped, with the  
smaller end thickly covered with small warts, and the  large end covered with 
large, roughly lacerate warts, sometimes taking the  form of ragged spinules; 
in other cases having the  form of lacerate flattened lobes; with these are some 
roughly warted fusiform spicula, of similar size, and numerous smaller rough 
spicula, some of which are fusiform, others club-shaped, and some of them  
slender while others are stout.

Height, in alcohol, 60 to 80 mm., or abou t three inches; b read th  35 to 50 
mm.; diameter of contracted calicles (polyps) 1 to 1-25 mm. I t  sometimes 
becomes larger, up to 5 inches high.”

Several examples were dredged off Halifax, N ova  Scotia, in 52 fathom s 
(U.S.F. Comm, steamer Speedwell) in 1877. One small one was dredged by  the 
Blake off Delaware bay, in 1,186 fathoms, and several good specimens, obtained 
on the  Fishing Banks, off N ova  Scotia, by  cod and ha libu t fishermen have 
been presented to the U.S. Fish Commission.

In  life the colour is usually pink or pale red, brownish on the  stalk, and 
when fully expanded it  is translucent, sometimes yellow or orange. The mode 
of branching and form of the polypidom are quite  variable, and the s ta tes  of 
contraction cause notable changes in the appearance. ' This species, as shown 
above, has been referred to as least nine genera and has received a t  least eleven 
specific names, according to Jungersen. If  it  be considered generically d istinct 
from the type of Eunephthya  the  next available generic nam e will be either 
D rifa  or Gersemiopsis of Danielssen, 1887, and I would suggest the  former. 
I t  is nearly allied to Duva and Gersemia, b u t  differs from bo th  in having rough, 
clavate spicules, with the  acute processes projecting slightly from the  polyp 
walls, giving them  a rough appearance. The polyps are no t capable of entire 
retraction, and are often incurved, with few or no spicules on the  inner side. 
The anthocodial spicules do no t form a wreath proximally.

In  the  type  (PI. V, figs. 2, 2a) m ost of the  larger spicules of the  an thocodia  
have numerous rough, flattish, lacerated or foliated processes, varying m uch in 
form and size, on the  larger end of the  spicule, decreasing in size towards the  
small end, where they  are reduced to  small spinules or warts. These spicules 
stand in chevron with the  larger end outward, and the  tips of the  lacerate pro
minences often project more or less from the  surface, especially in dried or m uch 
contracted specimens, making them  rough.

According to Molander his E . greenlandica differs in having the  rough 
processes of the  clubs much more slender and more numerous. Some of our 
specimens agree fairly with D rifa islandica D an., others w ith  his flavescens 
and rosea. These last two are united  under the  former nam e as a d istinct 
species by Molander, bu t  its distinctness seems very doubtful, a t  least to  J u n 
gersen, who also unites into our species all the  nominal species well illustra ted  
by Danielssen. All are ovoviviparous.

Several of D an ie ls sen i  forms seem to me to be either distinct, or a t  least 
notable varieties, for they  differ very much from the  typical glomerata in the  
forms and ornam entation  of the  spicules as well as in o ther characters, as 
figured by Danielssen, bu t  his D. hyalina  and N . flavescens agree best with m y  
types.

The various specimens from the Fishing Banks, in the  Yale M useum , are 
not now available for study, for they  were boxed up  and p u t  in storage before 
the demolition of the  museum building, several years ago. Those examples 
undoubtedly  include several of the forms nam ed as distinct by  Danielssen.
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The type  of E . glomerata is in m y  private  collection, and is now before me. 
I t  agrees closely with the form nam ed N ephthya flavescens by Danielssen (op. 
cit:, Ph.X I ,  figs. 1-58) where it is very fully illustrated, with  m any  of its spicules, 
which are practically  identical with  corresponding spicules of the  type. The 
tentacles are figured as heavily loaded with small warted spindles, etc. A 
m uch enlarged contracted  polyp is represented as incurved, with the  inner 
side smaller and w ithou t  spicules. I t  is viviparous, and the figured planulæ 
arc a lready  filled with small spicules. (See P L X IV , figs. 4, 5, and text-cut).

M y  type  specimen also contains eggs and planulæ, as do all other specimens 
th a t  I  have  examined.

The N ephthya rosea D an. (op. cit., PI. X I ,  figs. 1-72), is united to flavescens 
by M olander, and bo th  are placed under glomerata by Jungersen. As figured 
the  branches are longer, less crowded, and  the polyps are more slender and 
longer, which m ight be due to  less contraction. B u t  the  larger club-shaped 
spicules figured have the  lacerate processes of the larger end elongated and 
slender, w ithou t foliations, and most of the  larger w arted  spicules are stouter 
and thicker th an  in the  type of glomerata. I t s  planulæ are also spiculose. 
N . polaris D an. (op. cit., PI. X I I I ,  figs. 2-45) seems to be a younger and  more 
strongly contracted ' form of M olander’s glomerata, with the same kinds of short 
thick clubs. I t  m ay  be a distinct species.

Gersemiopsis arctica D an. (op. cit., PI. X IV , figs. 1-49: and  PI. XV) seems 
to differ some from our type  as to  its spicules, b u t  the general figures show 
specimens less contrac ted  than  usual, and  consequently with more elongated 
polyps, some of them  expanded. Clubs have short slender branched foliations.

D rifa hyalina  D an. (op. cit., PI. VII, figs. 1-44). The general figure shows 
a large example more openly branched th an  usual, and with elongated polyps, 
some incurved. I t s  club-shaped spicules are, in general, smaller and more 
slender, w7ith  the  lacerate processes somewhat smaller th an  in the  type of 
glomerata bu t  otherwise similar. Spindles are more slender.

D. islandica  D an. (PI. VI, figs. 30-71) is openly branched, with polyps 
elongated as in the  last, b u t  the  larger club-shaped spicules figured are larger 
and coarser, s tou t, and often more rudely foliated, th an  in typical glomerata.

Of all these forms E . rosea and E . islandica seem to me to differ the  most 
from the  type. K üken tha l  has already recognized the  la tter  as a distinct 
form. M olander separated flavescens D an. as a species, bu t  th a t  is apparently  
identical with the  type . He united hyalina  and flavescens, b u t  rosea is most 
distinct in spiculation, and  m ight be considered a varie ty  worth recognizing 
a t  least. M olander proposed (1915) a new species E. groenlandica, distinguished 
m ainly on account of the  presence in the  polyps of elongated, slender, warted 
spindles, longer th an  the clubs, and the  la t te r  having narrow elevated processes 
a t  the  enlarged end, w ithout foliations. I t  seems to be a fairly distinct form, 
bu t  might be considered a variety.

The form  called E. glomerata by Molander does no t  agree with the  type. 
He says of th e  larger polyp-spicules th a t  th ey  are “ short clumsy clubs and 
spindles, 0 -2 -0 -3 8  m m. long, generally clubs, their thorns broad and low .” 
A glance a t  the  figures t h a t  I have given (PI. V, figs. 2, 2a) will show th a t  this 
is no t t ru e  of the  type, for the m ajor clubs are elongated with the smaller end 
much tapered . In  fact they  are more like his figures of E . flavescens (p. 71) 
than  like those t h a t  he gives as of E . glomerata. His species agrees be tter  as 
to spicules with D rifa islandica, as figured by  Danielssen (PI. VI, op. cit.) bu t  
the  la t te r  also has more tapered clubs. N . polaris is similar.

M y  impression is t h a t  Jungersen has gone too far in uniting all the  known 
northern  forms of this group (D rifa) under one species. P robab ly  two or three 
species should be recognized, each with subordinate  varieties, all based mainly 
on the  spiculation. M an y  of these forms occur on the  Banks, off N ewfoundland; 
bu t  I  am  no t  in a position to  express very decided opinions on any  of them , 
except m y  own types, because others are n o t  now accessible, w ithout too much 
trouble  and delay.

9343— 3
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D rifa  r a c e m o s a  Studer

Eunephthya racemosa S t u d e r ,  Note prelim., 2nd part, 1891; op. cit., 1901, Cam p. 
Hirondelle, p. 33, PI. IV, figs. 1, la ,  2.

P la te  X IV ; Fig. 3.
This appears to be a species distinct from D. glomerata. I t  is openly 

branched, with larger and more elongated polyps. The clubs of the anthocodia 
are much more slender. They have a more ab rup tly  enlarged distal end, while 
the proximal part is slender. The enlarged part  is covered with smaller spinules 
and more slender and shorter thorns; the slender part  is closely covered with 
small acute warts and spinules. The spindles are more slender and have smaller 
more regular, and much more numerous spinules. Polyps are 4 mm. long, 2 
mm. wide. I t  seems to be much like D. graniandica M olander,— perhaps the 
same. I t  was from off Newfoundland, in 1,267 meters. M olander considers it  
a form of J). flavescens.

D u v a  Kören and Danielssen. Type D. rosea Kör. and Dan.

Duva K o r e n  and D a n i e l s s e n ,  Bergens Mus., pp. 1-7, pi. i-iii, 1S83. D a n i e l s 
s e n ,  op. cit., 1SS7, pp. 36-57, pi. iii—vi.

Paraspongndes (pars) M a y ,  op. cit., 1900, pp. 391 394.
Eunephthya (pars) K ü k e n i h a l ,  op. cit., 1906, pp. 79—S1 (non V e r r i l l ) .  J u n g 

e r s e n ,  op. cit., 1915, p. 1969; op. cit., 1916, p. 495; Bergens Mus. Aarbok, 
2, 1916, p. 16; M o l a n d e r  (pars), op. cit., 1915, p. 79.

As s ta ted  above Eunephthya  cannot be used legitimately for this group. 
Therefore Duva, the earliest available name, must lie used. The genus and the  
several species referred to it by Danielssen were very full}' described and finely
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i llustrated by  him with abu n d an t  anatomical and histological observations, 
though he doubtless erred in making too m any  species, and by giving too much 
im portance to variations in the  forms of branching.

W hen well-grown the  polypidom has a stout s ta lk and numerous branches 
and branchlets, which bear a m ulti tude  of small crowded polyps a t  their tips, 
usually three to five in a cluster, with a little or no intervening cœnenchyma.

The branching is usually arborescent and often symmetrical, b u t  variable. 
The stalk  is usually smooth and naked for some distance, and the proximal 
pa r t  of the  branches is usually naked. The terminal branches are often clustered 
into umbel-like groups, and  in other cases into cyme-like or thyrsoid groups, 
usually of three to seven branchlets.

The polyps are no t  wholly retractile, and are often par t ly  expanded in 
alcoholic specimens. The anthocodia is usually p re t ty  well-developed and 
contains eight double rows of slender spindles and subclavates in chevrons, 
bu t the  basal wreath of transverse spicules is nearly or quite lacking, so th a t  
its limits proximally are no t well-defined. The polyps are often unequally 
developed in the  inner and outer sides, and spicules m ay  be few or none on the 
smaller inner side; in such cases the  polyps curve inward in contraction.

The spicules of the  anthocodia and the tentacles are mostly slender warted 
spindles and imperfect clubs. Those of the cortex of the branches and stalk 
are mostly small warted spindles, sub-clavate forms, double-heads, with more 
or less compound crosses, double stars, and various small irregular forms. Some
times the  lower p a r t  of the  stalk is nearly  destitu te  of spicules;-the upper part  
and branches are often w ithout spicules or with few. One of the most salient 
characteristics is the  absence of any  well developed wreath of transverse spicules 
defining the  proximal zone of the anthocodia. The rows of spicules run con
tinuously, or nearly  so, from the anthocodia to the base of the polyp-body with 
little change, though sometimes the spicules are small, few, or lacking proximally. 
The tentacles are spiculose usually nearly  to the  tips, and sometimes in the 
pinnules also. This genus is in m an y  respects in term edia ta  between Gersemia 
and Drifa. F rom  the  former it  differs in having less cœnenchyma, or none a t  
all, between the  polyps, and especially in not having a well-developed wreath 
of spicules defining the anthocodia. The spicules are mostly smaller and 
simpler, and those of thé  cortex are fewer and more generally small spindles 
and clubs. Also the  polyps are no t retractile. From  Drifa  it  differs especially 
in n o t  having the  anthocodial area covered with lacerately lobed or spinose 
clubs. The la t te r  also has larger and more clavate spicules in the  cortex of 
the branches. I t  agrees in lacking an anthocodial wreath of transverse spicules. 
The cymiform or subumbellate mode of branching is also generally distinctive 
for well-grown specimens of this genus.

D u v a  m u l t i f l o r a  Verrill. Sea-Cauliflower.

Alcyonium multiflora»} X e r r i l l ,  Proc. U.S. N a t .  Mus., \  ol. 11, p. 200, 1S79;
Ann. Rep. U.S. Fish Comm, for 1SS3, p. 533, 1SS5.

Duva arborescens D a n i e l s s e n ,  o p .  c i t . ,  p p .  3 7 -4 1 , pi.  ii, figs. 4 2 -5 4 : p i .  iii, figs.
1-17, 1887; probably  also including D. spitsbergensis D a n . ,  op. cit., pi. iii,
figs. 18—29, a n d  D. rosea K ö r e n  a n d  D a n . ,  op . c it ., 1883, pi. i.

Eunephthya rosea M o l a n d e r , o p . c it . ,  1915, p . 74, p i. ii, figs. 10, 20, 21.

Pla te  IV ; Fig. 7. P la te  X IV ; Fig. 6. Text Figs. G, 7.

This, when well-grown, is a large arborescent species often 100 to 150 mm. 
high, and  75 mm. broad. The stalk is large and  smooth; basal part of branches 
naked; branches very  numerous, subumbellate, bearing clusters of small crowded 
polyps a t  the ir  tips, and thus  in contraction resembling a cauliflower, giving 
reason for the nam e “ sea-cauliflower” used by fishermen.

9343— 31
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Colour in life is often light red or pink, fading in alcohol.
This species has been brought in from the  fishing banks, off N ova  Scotia 

and Newfoundland, by various vessels, and presented to the  U.S. Fish C om 
mission. I t  occurs in 130 to  300 fathoms, and is evidently  common a t  those 
depths. I t  is also widely distributed in the  Arctic regions, and  off the  northern  
coasts of Europe.

Fig. 7. Duva arborescens D an. T ype. One of th e  polyps, and p a r t of an o th er w ith  eggs. A fter

Jungersen united all the twelve nominal species of Duva, described and 
figured by Danielssen, under the common nam e Eunephthya florida (R athke).  
M olander re ta ined three as distinct. Our species seems to  agree best with D. 
rosea, and to  differ d i s t in c t^  from D. florida, judging by  the  figures of the  la tte r .  
Some of the  other species described by  Danielssen seem to me w orthy  of recog
nition, judging from his numerous figures of the  spicules, etc., especially those 
th a t  have in the  polyps much larger and more num erous spicules, like D. 
glacialis, to  which D. cinerea m ight be un ited ; and D. flava, PI. V, figs. 1-33, 
which has unusually large and s tou t spicules in the  anthocodia.

Stoloniferous Actinaria  having calicles more or less prom inent and filled w ith  
spicules, mostly rough warted spindles. Polyps also spiculose w ith  a spiculose 
anthocodia.

Polypidom consists of ra the r  large, low, verruciform or short  trunca te -  
conic calicles united by narrow creeping stolons, or by  a  th in  continuous basal 
expansion, usually a t tached to the  dead axis of a Gorgonian coral, and  stiffened 
by  closely packed fusiform spicules of unusually  large size.

Danielssen, enlarged. 

Fam ily  CLAVULARIDÆ. New family.

T racliythela Verrili. New genus. 

P la te  V II ;  Figs. 1-7.
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The walls of the  calicles and the  cœnenchym a are filled with large elongated 
acute  spicules, m ostly  in the form of warted spindles (PI. VII, figs. 4 and 5), 
which project from the  surface, especially in the sum m its of the  calicles, as 
sharp  spinules (figs. 1 and 2). Those of the  outer cœnenchym a (fig. 5) are 
m ostly  very roughly w arted  spindles, often ben t  or irregular; those of the  inner 
layer are smaller, more regularly spinulose or warted.

The polyps are large, capable of partia l  retraction, bu t  usually leave a 
large anthocodia  exposed (fig. 2). This has an opercular arm ature , consisting 
of eight convergent groups of large acu te  warted spindles, arranged in chevrons, 
in quadruple  series, on the  basal pa r t  of the  tentacles; and of a wide collar, 
m ade u p  of ab o u t  four to  six or more transverse rows of long, stout, acute spindles, 
mostly more or less curved (fig. 4). The  inner layer of the  cœnenchyma contains 
smaller spindles, often unequally  ended, and m any  small thorny  clubs and 
double clubs with prom inent warts  and other small forms (fig. 7).

The polyp-cavity  connects directly with the  large canals in the  basal 
s truc ture . The calicles m ay s tand  singly or they  m ay  be united in pairs, or 
in small groups of abour three, with small buds around them.

T rachythela  rudis Verrill. New species 

P la te  V II ;  Figs. 1-7.

M ost of the  characters of this, the  only known species, are included in the 
generic description above. The larger calicles are large, swollen or mammiform 
a l  the  base, wfith stiff spinulose cortex. The polyps are most frequently  united 
by a m em branous b u t  spiculose basal crust, bu t  no t uncommonly by narrow 
creeping stolons; bo th  m ethods m ay  occur in one colony. The calicles m ay 
stand singly b u t  are often grouped in twos or threes, or m ay  form close nodose 
clusters, 8 to  10 m m. high, composed of two or three larger and several young 
ones. T hey  are usually, when contracted in alcohol, about 3-5  mm. to 4 mm. 
in diameter, the  anthocodia abou t 3-5 m m. broad b y  about 2 to 2-3 mm. high; 
stolons m ay  be 3 to  4 m m. wide. M ost of the  calicles are surm ounted by a 
s tou t s trongly spiculose anthocodia  (fig. 2). The calicles are echinate or rough 
at the  margin with the  sharp projecting points of numerous spicules. Some 
of these large warted spindles are forked or branched. The larger spicules 
of the anthocodia  are 1-25 mm. long by  0-11 thick; 1-15 m m. long by 0-10 
thick; 1 -00 m m . long b y  0-10 thick. Some of the  larger spicules of the  cœnen
chyma are 1 -00 m m . long and 0-16 m m. thick; 0-70 long by  0-13 thick. Some 
from the  inner layer of the  calicles are irregular and some are branched or forked 
a t  one end; length of large ones (fig. 6), m ay  be 1-00 mm. long by  0-16 thick; 
0-80 long by  0-17 m m . thick.

N um erous smaller spicules, are present in the tentacles, to near the tips, 
and in the  pinnæ.

The ty p e  specimens were from the deep water fishing banks a ttached  to 
dead stalks of Keratoisis ornata V. Types are in m y collection. One large 
group was on Paragorgia arborea.

This peculiar new species does not appear to be very nearly allied to any 
species previously known. I t  is remarkable for its strong a rm ature  of large 
acute projecting spicules, on and around  the  margins of the calicles, and for the 
abu n d an t  large spicules of the anthocodia  and the  ten tacu la r  operculum. The 
polyps are often entirely retracted .

T he ra th e r  large spindles of the  base and calicles are so thickly packed, 
side by  side, th a t  these parts  change their sizes and forms but little in drying.
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Cornulariella m odesta  Verrill.

Cornuhtriella modesta If e r r i l l ,  Amor. Journ. Sei., Ser. 3, Vol. VII, p. 40, pi. 8, 
figs. 1, 2, 1S74; Proc. Amor. Assoc. Adv. Sei., Vol. for 1873, p. 390, pi. 6, 
figs. 1, 2, 1875. ,1. F. W h i t e a y e s ,  Amor. .Journ. Sei. Vol. VII, p. 2; Catal. 
M ar. Invert .  E. Canada, p. 30, 1901. V e r r i l l ,  Ann. Prnp. U.S. Comm. 
Fish and Fisheries for 18S3, p. 533, 1885.

P late  VI; Figs. 5, G. Text Figs. S, 9.

Tins is a small inconspicuous species, usually found growing on stones and 
dead shells; height 6 to 18 nini.; diameter of eolides, 3 nun.

m

to Verrili. T ype. Enlarged al><>ut four finies.

F ig . 9. ( 'ornuhtrifUa modesta Verrili. T ype. Some of Hie spicules of th e  l>asal stolon and cálleles. X  lili

The cylindric calicles arise either from narrow creeping stolons or from thin 
m embranous expansions,which are filled with slender fusiform spicules. The polyps 
are elongated, in contraction the soft upper portion can lie entirely re trac ted
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into the  firmer lower pa r t  or calicle, which then has a rounded top, with eight 
convergent grooves. The full-grown calicles are usually a t  least twice higher 
th an  broad, often more. The basal stolons and calicle walls are stiffened by 
an abundance  of ra th e r  large and long, acute, strongly spinulose spindles, closely 
packed together  in two or more layers; in the stolons they lie parallel, bu t  near 
the  bases of the calicles they lie crossing each other in various directions. In 
addition to  these there  are relatively few very small roundish or granule-like, 
rough spicules scattered over and among the  large spindles, and occasionally 
small compound crosses also occur sparingly. The retractile region and tentacles 
have eight double rows of small spicules.

The soft pa r t  of the  polyps when expanded is elongated, whitish, and. 
translucent, with spicules placed in chevrons. I t  is often constricted in the 
middle. The tentacles are white, long and graceful, swollen a t  base.

The ty p e  specimens were taken by us in Casco bay, 35 fathoms, and bay 
of F u n d y  in 80 to  100 fathoms, 1870-1,873. Dr. Whiteaves, dredged it south of 
Anticosti island in 220 fathoms. I t  has subsequently been taken in a num ber 
of places, a t  similar depths, off M aine and New Brunswick, and off Cape 
Sable, N ova Scotia, in 80 fathoms, 18S3 (“A lbatross” ).

Several additions have been made to the C anadian Alcyonaria by T. Studer 
in Resulta ts  des Campagnes Sei., A lbert 1, (Camp. Hirondelle, 1880 -1887) 
Fase. X X , Alcyonaria, published in 1901. These were as follows:—

From off Newfoundland, in 1,207 meters.
Clavularia concreta Studer, p. 15, PI. 1, figs. 1, 2.
Anthomastus agaricus Studer, p. 27, PI. 1, figs. 6-9.
Eunephthya racemosa Studer, p. 33, PI. IV, figs. 1, 2. See above, p. 34g . 
Acanthogorgia verrilli Studer, p. 44, PI. IV, figs. 4-0.

From  155 meters dep th :—
Paraspongodes danielsseni Studer, p. 31, PI. I I I ,  figs. S, 9; pi. X, figs. 1, 3, 7. 

See below, p. 48c;.

The Anthomastus agaricus seems to me to be only the young stages of 
A. grandiflorus Ver. Eunephthya racemosa was placed under E. flavescens (Dan.) 
by M olander; Paraspongodes danielsseni was united to Gersemia clavata (Dan.) by 
Molander.

Some additions have also been made to the  fauna  of the Newfoundland 
Banks by A. P>. M olander in “ N orthern  and Arctic Inver tebra tes  in the Collection 
of the Swedish S ta te  M useum .” 1 He records Gersemia uvaformis (M ay) from 
66 meters, 1871, p. 54, pi. 1, fig. 1; pi. I I I ,  fig. 28; G. mirabilis (Dan.), p. 69, 
pi. 1, fig. 10, from 290 meters; G. clavata Danielssen, from 164 meters, 1871, 
with which he un ited  G. danielsseni (Studer), pp. 56-60, pi. 1, figs. 2, 5, 8, pi. 
I l l ,  fig. 29; G. fruticosa, pp. 60-69, pi. 1, figs. 6, 9, 11, 13, pi. I l l ,  figs. 30, 32; 
Eunephthya flavescens (Dan. 1SS7), pp. 74-78, pi. 11, figs. 15, 17; 290 meters, 
1871, and iii this last species he includes E. racemosa Studer, and E. hyalina  
(Dan.), E. sarsii M ay, and E. candida (K. and D.).

Professor C. C. N utting , has  recorded Stachyptilum quadridentatum  N u tt ing , 
from Juneau , Alaska, in the collection of the University  of California. Proc. 
U.S., N a t .  M useum , Vol. X X X V , p. 709, 1909.

1 K ungl. Svenska , V etens.-A kad. H an llingar, ICI. 51, N o. 11, V II, Alcyonacea. S tockholm , 1915.
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Fam ily  A N T H O M A S T ID Æ . New family.

I now propose to establish a new family of Alcyonacea to include Anthomas
tus Ver., and Sarcophytum  Less., h itherto  included in the  family Alcyonida. 
I ts  principal diagnostic characters are the presence of an expanded polypiferous 
upper body supported  on a barren stalk, with the two regions well differentiated, 
and the  presence of numerous fertile siphonozooids between the polyps, on the 
upper surface. The form m ay be Agariras-like (mushroom-shaped), or the 
upper portion m ay be lobed or divided into frondose forms.

The genus Sarcophytum  Less, is ab u n d an t  in most tropical seas, except in 
the W est Indies and on West American coasts. I t  is characteristic of shallow 
water on coral ree fs . . I ts  polyps are small, bu t  i t  often grows in large frondose 
masses, as well as in mushroom-shapes. I t  is ab undan t in the  Red Sea, E as t  
Indies, Australian reefs, etc.

Anthomastus  (Verrill, 1878,) is a deep w ater  genus, confined to cold waters. 
I t  was first found on the  Newfoundland Banks in 1878, b u t  several species are 
now known coming from nearly all parts  of the  world where deep sea dredging 
has been done, both  in the  colder seas and in the tropics.

The polyps are always relatively large and retractile, while the fertile 
siphonozooids are small and desti tu te  of tentacles. All the  species appear to be 
of some shade of red or purple, and when m ature  are usually mushroom-shaped 
or biscuit-shaped. Some species become large. They  are often found on m uddy 
bottom s where they  anchor themselves by  lobulated root-like processes. B u t 
our species, and probably also all the  others, can also a t tach  itself to stones, etc., 
and it  then has a broad encrusting base, either simple or lobed. These notable 
differences are not to be regarded as specific, for all in term edia te  sta tes  are 
found in the  same species. So, likewise, the  forms of the individuals of a species 
vary  greatly, according to their ages and environment. They  m ay be tail with 
a long stem, or low and broad with a short stalk, etc.

A n t h o m a s t u s  g ra n d i f lo ru s  Verrill.

Anthomastus grandiflorus V e r r i l l ,  American Journa l  Science, ser. 3, vol. X V I, 
p. 376; Brief Cont. to Zoology, No. 39, 1878; Bull. Mus. Comp. Zool., 
vol. X I,  p. 41, pi. I, figs. 7—1 Ob ; Annual Report,  ILS. Comm. Fish and 
Fisheries for 1883, pp. 513, 533, pi. ii, fig 12, 1885. Also a figure in W eb
s te r ’s In ternational ' Dictionary, pp. 63, 1975, ed. of 1890 and in ed. of 
1904. W i i i t e a v e s ,  List. Invert . ,  op cit., p. 31, 1901.

Anthomastus purpureus  (as Sarcophyton) K ö r e n  and D a n i e l s s e n ,  F au n a  Litt .
Norv., 1883. M o l a n d e r , op c it ., p. 43, 1901 (d e ta ils ) .

Anthomastus agaricus S t u d e r , o p . c i t . ,  p . 27, p i. i, figs. 1 -9 , 1901 (Young).

P la te  X IV ; Figs. 5-7. P la te  X V II ;  Figs. 1 - ld .

When well grown this is a large species, with numerous very large polyps, 
perhaps the largest known in any  Alcyonarian genus, except th a t  those of some 
species of Umbellula m ay be as large or larger.

The form is usually somewhat mushroom-likc (Agaricus-shape). The
upper  p a r t  is thick and often considerably larger than  the stalk, and m ay become 
3 to 5 inches or more in diameter (75 to 120 mm.). The sum m it is more or less 
convex and when large bears a large num ber of large exsert polyrps, becoming in 
partia l  expansion 2 0 t o 25 mm. high and sometimes overall inch (25 to 30 mm.) 
across, the tentacles, even in alcohol. They are entirely retractile into calicles 
th a t  are only slightly elevated and eight-lob'ed. Young specimens often occur 
with only two or th ree  large polyps and with a thick convex top.
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Large num bers  of slightly raised fertile siphonozooids are scattered over all 
the  top, between th e  polyps. The sta lk  bears neither polyps nor siphonozooids. 
T he  base m ay  be either expanded and simple, or else lobed, when adheren t to 
stones; b u t  on m uddy  bottom s it usually has more or less numerous thick root- 
like or bulbous nodules and lobes extending downward into the  m ud for anchorage 
(figs. 6, 7). The cœ nenchym a is ab u n d an t  and contains numerous channels 
connecting th e  polyps and siphonozooids. The cœlenterons of the large polyps 
extend to  the base. The siphonozooids contain ova, bu t  have no tentacles.

T he  tentacles and their  pinnae contain numerous slender fusiform and rod
like spicules. The  cortex of the top  contains abu n d an t  rod-like, fusiform, and 
some club-shaped and double stellate spicules with a few crosses, etc. (see pi. 
X V II ,  fig. 1). The spicules of the  interior are mostly slender spindles and rods. 
Colour is usually deep red, varying to  purple and light red. I t  does no t fade 
m uch  in alcohol.

T he  Anthom astus purpureus (K. and D.) as Sarcophyton, of the  Norwegian 
coast, is m uch like our species, bu t  the described specimens are much smaller 
and probably  young. I t s  polyps, as described, are only abou t half as large as 
those of our full grown examples.

S tuder described A . agaricus from 1267 meters, off Newfoundland, (op. 
cit., p. 27, pi. i, figs. 6-9, 1901). His largest examples were badly contracted, 
small, and probably  very young, having only abou t 10 polyps. One had bu t three 
polyps. I t  is p robably  the  young s ta te  of A . grandiflorus. Colour was red. 
Spicules are much like those of our species. I have seen similar young ones of 
our form, associated with large ones. See pi. X IV , figs. 6, 7.

A . grandiflorus was taken  in large num bers on or between the  deeper banks 
off N ova  Scotia and Newfoundland, in 150 to 300 fathoms, They  were pre
sented to  th e  U.S. Fish Commission by the  Gloucester, Mass., fishermen, from 
1878 to 1881. I t  was also taken  by the “Albatross” and “ Fish H aw k” in 410 to 
1395 fa thom s off our northern  coasts. A similar species (A . agassizii Ver.) 
occurs in th e  W est Indies in deep water. I t  is light red and has somewhat 
smaller polyps and different spicules. The  rod-like spicules of the cœnenchyma 
and calicles are longer, larger, and more spinulose and the  short ellipsoidal and 
double stellate forms from the exterior of the cœnenchyma arc more strongly 
warted or spiunlose. (See P la te  X V II ,  figs. 2-2c.)

Suborder G o r g o n a c e a .

Fam ily  C H R Y S O G O R G ID Æ  Ver. or D A S Y G O R G ID Æ . Some authors.

R a d ic ip e s  S team s.

Radicipes S t e a r n s ,  Proc. U.S. N a t .  Mus., vol. VI, p. 97, pi. vii, figs^ 1, 2, July, 
1883. T ype  R. pleur acristatus, Japan . K i n o s h i t a ,  Journ . College bei. 
Tokio Im p. Univ., vol. X X X I I I ,  a r t .  2, pp. 1, 5, 1913.

Lepidogorgia V e r r i l l ,  Amer. Journ . Science, vol. X X V III ,  p. 220, 1884,_ Brief 
C ont. to  Zoology, No. 55 ) Annual R eport  U.S. Comm, of Fish and Fisheries 
for 1883, p. 512,' 1885.

Strophogorgia W r i g h t  and S t u d e r ,  hay .  Challenger, vol. \ I ,  Alcyonaria, p. 2, 
1889. In par t .

Chrysogorgidæ usually growing in the  form of long, simple rods, with the 
base divided into calcareous, branched, root-like processes. Cœnenchym a th in ,  
its spicules in the  form of th in  oblong scales. Polyp-calicles elongated, well 
separated , oblique, usually arranged in a secund m anner; their spicules are 
spindles.
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R a d ic ip e s  g ra c i l is  Verrili.

Lepidogorgia gracilis V e r r i l l , op. cit., 1SS4, p. 220; op. cit., 1S85, pp. 512, 533, 
pi. II ,  figs. 10, 10a.

io

Xi

Fiu>. 10 and 10a. Rudicijr .y gracilis Verrili. Fig. 10. Portion  fr un th e  m idd le  of th e  s ta lk  bearing  two 
p o lyps 10a. ba-MMjf .'.talk and basal root-like processes, x 2.

The axis is simple, tail, slender, tapered to the tip, terete, iridescent. Polyp 
calicles arc large, elongated, ofte'n wider than  the axis, seated obliquely, well 
apart ,  and secund. Colour when living is orange or salmon-color. Calicles are 
filled with elongated spindles. Cœnenchym a is very th in ; its spicules are thin, 
scale-like, oblong, with rounded ends and often constricted in the middle. Root 
processes are much branched, round, hard, calcareous, and tape r  to small slender 
tips. Height up to 3 feet or more MIGO mm.). I t  was taken by the  “ Albatross" 
in 18N3, off (Jeorges Bank, in S5S fathoms, and far ther  south in 1731 and 1735 
fathoms in large numbers. A comparison with the types of S team s shows the 
generic identity  of Lepidogorgia.

Family K E R A T O IS ID Æ  Gray, 18/U (emended).

Keratuisida1 +  Acanclladic +  Mojiseadœ {pars) G r a y , Cat. L ithophytes  Brit.
Mus., pp. 13. 1(1, IS, 1,870.

Cemfnisidic Y e r i u l l , Bulletin Mus. Comp. Zook, Vol. X I,  p. 11, 1SS3.

Axis simple or variously branched, with long calcareous joints, which are 
often hollow, alternating with shorter horny joints. Branches, when present, 
sometimes arise from the calcareous joints, but more frequently from the  horny 
ones. Base calcareous, usually divided into long, flat, irregular lobes, serving 
as anchors in the mud of the sea bottom . Cœnenchym a thin, commonly with 
long fusiform conspicuous spicules, sometimes with other small scale-like ones 
a( the surface. Calicles large and prominent, filled with large fusiform spicules, 
of which eight or more are larger than  the rest and commonly project as sharp  
marginal spines between the bases of the tentacles, forming an a rm atu re  for the 
protection of the incurved and imperfectly retracted  tentacles.
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K e ra to is i s  Wright.

Keratoisis  W r i g h t ,  Ann. and M ag. N a t.  Hist., I I ,  1869, p. 427; I I I ,  p. 24.
G r a y ,  C at.  Lith. Brit. Mus., 1870, p. 18. Ceratoisis V e r r i l l ,  op. cit.,
1S83, p . 11.

In  th is  genus the  branches are usually few and dis tan t and arise from the 
calcareous joints. Otherwise it  agrees very  closely with some of the sparingly 
branched species of Acanella. The  calcareous joints are tubular. The calicles 
are strongly arm ed with large spiniform spicules, and the cœnenchyma also con
tains large fusiform spicules.

In  this genus are included the  largest known species of the family. Some 
specimens of K. ornata, are abou t four feet high. These are found at considerable 
depths, in cold water, on the Banks off Newfoundland and Nova Scotia.

K e r a to i s i s  o r n a t a  Verrili. Gold-banded Coral.

Keratoisis ornata V e r r i l l , Amer. Jour. Sei., v o l. XVI, 1S78, pp . 212, 3 76 ; op .
cit., 1883, p. 11, pi. 1, figs. 4-41) (as Ceratoisis); op. cit., 1885, p. 533.

P la te  X V I;  Figs. 1 - lb .  P la te  X V II ;  Figs. 4-4b.

Coral tali;  sometimes over four feet high; d istan tly  and irregularly branched, 
the branches spreading, often nearly  a t  r ight angles, elongated, ra the r  slender, 
g radually  tapering, giving off, in the  same manner, elongated branchlets. The 
branches and  branchle ts  mostly arise from near  the proximal end of the cal
careous joints, b u t  sometimes from the middle. The calcareous joints are 
ivory-white, elongated, round, slightly enlarged a t  the  ends, usually faintly  and 
often indis tinc tly  s tr ia ted  longitudinally, appearing smooth to the naked eye, 
bu t  finely granulens under a lens; they  are tubular, having a central tube  equal 
to abou t a th ird  or a fourth of their to ta l  diameter. The chitinous joints are 
usually lustrous golden yellow or bronze-color, sometimes plain brown, short, 
scarcely longer th an  th ick  in the larger branches, about twice as long as thick 
in th e  smaller ones, where th ey  become translucent and brownish or amber- 
color, w ithout the metallic lustre seen in those of the larger branches. The 
basal p a r t  is deeply divided into irregular, palmate, flattened lobes, or root-like 
expansions, by  m eans of which it anchors itself in the mud.

One specimen, preserved in alcohol, shows remarkable variations in the 
length and  form of the calicles. Over m ost of the  branches th ey 'a re  very long 
and prominent, constricted in the middle, with an expanded base and enlarged 
summit, crowned by eight prominent spines, surrounding the incurved and nearly 
re trac ted  tentacles (PI. X V II ,  fig. 4a). In this form of calicle I he length is two to 
three times the average diameter. B u t on other branches the calicles are only 
prom inent, sub-conical verruc-æ, broadest a t  base, with the sum m it narrow, and 
the spines bu t little p rom inent (Fig. 4a); these are often abou t as broad as high. 
In te rm ed ia te  forms also occur on this specimen. The calicles are irregularly but 
ra th e r  uniformly scattered  over the whole surface, and are mostly separated by 
spaces two or three times as great as their breadth , though some are in contact 
a t  the ir  bases. T he  surface of the cœnenchyma and calicles is covered with a 
soft in tegum ent, which nearly conceals the spicules, except a t  the  border of the 
calicles; bu t they  become conspicuous when dried.

T he  calicles in dried specimens are usually prominent, elongated, somewhat 
expanding tow ard  the  end, and are crowded nearly equally over the whole 
surface; th ey  are covered with large, conspicuous, acute spicules which form, at 
the summit, eight sharp spinous points. (See PI. X \  I, fig. la ) .  The coeuen- 
chym a is thin, translucent, yellowish, filled with long and large fusiform, spicules.
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The large projecting spicules of the calicles are fusiform, usually more or 
less bent, and either acute at both ends or acute  a t  the  distal end and obtuse a t  
the  other. The larger of these measure 4-40 by  0-35, 4-10 by  0-30, 3-80 by 
0-30, 3-70 by  0-22 mm. With these, below the  margin and in the polyps, there  
are m any smaller and more slender, partly  fusiform, partly  oblong or rod-like 
spicules, with both  ends similar, and either acute  or obtuse.

The spicules of the cœnenchyma are large, fusiform, and striated, mostly  
acute a t  both  ends, and bear small conical spinules in rows. The larger ones 
measure abou t 4 -2  mm. long by -025 thick, bu t  most are smaller, abou t  2-5  to 
3 -5 mm. long by  -015 to -020 mm. thick.

One specimen, lacking the base, was about 40 inches high (1020 mm.) and 
one of its  branches was 27 inches, or 675 mm., long before dividing. One of the 
type  specimens was 660 mm. high. (See PI. X VI, figs. 1 - lb .)

M ost of the known specimens came up entangled by the  lines used in deep 
w ater fishing, in about 200 to 300 fathoms, around the B anks off N ova Scotia, 
and were presented to the U.S. Fish Commission, 1878 to 1881, by  the  Gloucester, 
Mass., halibut fishermen.

Acanella Gray.

A canella norm ani Verrili. Bush Coral.

Acanella arbtiscula N o r m a n ,  Proc. Royal Soc. London, 1876, p. 210, {non J o h n 
son, 1S62).

Acanella normani V e r r i l i , ,  Amer. Jour. Sei., X V I, 1S78, p. 212 (descr.); X X I I I ,  
1882, p. 315; Bulletin Mus. Comp. Zook, vol. X I ,  p. 14, pi. IV, figs. 2-2b, 
1SS3; Ann. Report U.S. Fish Comm, for 1SS3, pp. 512, 533, pi. X L IY , fig. 
198, a-f, 1885.

Plate  X V I;  Figs. 2, 3, 4. P late  X V II ;  Figs. 3, 3a. T ext Fig. 11.

This abundan t species grows in much branched bush-like forms about 
eight inches to a foot high and often nearly as broad. The colour, when living, 
is usually light chestnut-brown, varying to orange-brown and dark  brown; 
polyps when expanded are paler and transluscent.

Axis white with orange-brown nodes. Base much branched with flat 
divisions. Stems ra the r  stout; branches arise at nearly right angles to the stalk, 
m ostly in whorls of four, from the  horn-like nodes; distal ones slender, more 
upright.

Fig. 11. Acandla normani V errili. N aked  axis of a  b ranch and b ranch lets to  show m ode of branching; 
natural size.
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In te rnodes of the  s tem  are short, m ostly  6 to  12 mm. long; in the  branches 
often 18 to  20 m m . Calicles large, elongated, swollen near the  base, or a t  both  
ends, w ith  eight conspicuous, distal, marginal spines.

I t  was obtained in considerable num bers b y  the fishermen, in deep water, 
ab o u t  150 to  250 fathoms, on or near  th e  Banks off N ova  Scotia and Newfound
land. I t  was also dredged in m an y  places b y  the  “Albatross” off the New 
E ngland  coast in large numbers. Sometimes a hundred or more came up  in a 
single haul of the  trawl. I ts  range in dep th  here was mostly from 219 to  1735 
fa thom s. I t  was m ost ab u n d an t  in 300 to  400 fathoms.

Suborder P e n n a t u l a c e a  Verrill, 1865.

Fam ily  PENNATULIDÆ Dana.

P en n a tu la  acu leata  (Sars) Danielssen, 1858, Red Sea-pen.

P ennatula phosphorea, var. aculeata S a r s ,  1870. K ö l l i k e r ,  op. cit., 1869, p. 
154, pi. IX ,  fig. 73.

Pennatula aculeata V e r r i l l ,  Amer. Journ . Sei., vol. V, pp. 5, 100, 1875; vol. 
X X X I I I ,  pp. 310, 315, 1882; Bulletin Mus. Comp. Zool., vol. X I ,  p. 2, pi. 
1, figs. 2, 2a, 1883; V e r r i l l ,  op cit. 1885, p. 532, pi. I I I ,  figs. 7, a, b. W h i t -  
e a v e s ,  List Invert . ,  p. 55, 1901.

P late  X V I I I ;  Figures 1, 2.

This e legant “ sea-pen” occurs very  commonly in moderately deep water 
off th e  coasts of N ova  Scotia and the  eastern United States, in 60 to  300 fathoms, 
and  also ab u n d an t ly  in deep water, down to  1255 fathoms. M r. Whiteaves 
dredged i t  in 160 to  200 fathoms, between Anticosti island and Gaspé in 1871-73. 
The Gloucester, Mass., fishermen also brought in numerous specimens from 
the  various fishing banks off N ova  Scotia, taken  entangled on their lines in 60 
to  300 fathom s. Large num bers were dredged by  the steamers “ Fishhawk,” 
“Albatross” and “ Blake,” south of M arth a 's  Vineyard, etc., in 200 to 1,000 
fathoms, 1880 to  1887. In  one instance 494 specimens were taken by the 
“ A lb a t ro s s” in one haul, in other cases over 200.

I t  is very  phosphorescent and is usually bright red or purplish red w ith  a 
yellow or pale orange stalk. Occasionally a white or albino specimen was taken, 
more frequen tly  a  p in k  or rose-coloured varie ty  (var. rosea Kor. and D an.).  
This was ta k e n  b y  th e  “ Albatross” in 157 to 410 fathoms.

In  the  deeper waters we took m any  specimens with the  pinnæ longer, 
more slender and more loosely arranged th an  usual (var. laxa, new name). Two 
of these  are figured on P la te  X V II I ,  Figures 1, 2. In  other respects they  agree 
nearly  with  th e  ord inary  kind.

Supplem ent to the Report on the A lcyonaria of the Canadian Arctic Expedition.

B y A. E. V e r r i l l .

After the  preceding report was w ritten  another  small collection of Alcyon
aria  and  A ctinaria  was received. These were collected by Mr. F. Johansen on an 
expedition to  H udson bay  in 1920.

Some of the  specimens are of special zoological interest. Others belong to 
species no t  h i the r to  recorded from th a t  region.
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Family N E P H T H Y ID Æ  Verrill, 1869.

D r i fa  g l o m e r a t a  Verrili. (See above, Page 31 G). ‘ Sea Cauliflower.’

P la te  V; Figs. 2-2a. Plate X IV; Figs. 2 -2b. P late  X V; Figs. 1-5. P la te  X V IIa ;
Figs. 2. 3. Text Figures 5, 12.
Three goofi specimens of this species were obtained. These confirm the 

identification of Voeringia flavcsens Daniel.-mui v illi I his species and show tha t  
Eunephthya glomerata Molander is not the 1 rue ghnnendu Verrill.

These later and larger specimens agree well with the original general figures 
of Danielssen and the spicules (PI. XV, figs. 1, 2) correspond well with his figures, 
(same Plate,Figs. 3, 4) and also with those of my type specimen (PI. V, fig. 2a;.

The largest specimen, well preserved in alcohol, but strongly contracted, 
is 85 mm. high and 75 mm. broad; diameter of stem, 14 mm. PI. X V IIa ,  figs. 2. 3.

Mr. Johansen sta tes  tha t its colour has kept fairly well in alcohol. I t  is 
now ra the r  dark  yellowish brown, the color being in the soft tissues. The spicules 
are white. The trunk-stem  is relatively small and is strongly grooved, due to 
vigorous contraction. I t  is but slightly translucent, ra the r  firm, but flexible, 
and its somewhat thick cortex contains numerous small thorny  spicules of 
various forms, beneath the surface.

The main trunk  and the stems of the branches and branchlets  are con
cealed almost completely by the abundance of the crowded polyjns, but can be 
seen in places by pushing the groups apart.  The"trunk  gives rise to numerous 
short branches from the base to the summit. The branches, as now contracted, 
have short stalks, or m ay be nearly sessile. (Most arise from one side of the 
trunk. The branches, as covered by the crowded branchlets and polyps, are 
mostly ovate-conical or pine-cone shaped. The branches are covered with n um 
erous small, short branchlets, shaped like the branches and bearing numerous 
crowded and unequal polyps, often up to twelve or fourteen on each. Some 
occur, however, with few polyps and small branchlets are also found arising 
directly from the main stalk.

The polyps are so closely crowded by contraction tha t  they  overlap or 
appear imbricated and many of the m atu re  ones are incurved more or less. 
The larger ones are from 1 to 2 mm. long and 0-75 to 1 -OU mm. broad. Between 
these are m any young ones not more than half as large, but of the same form. 
All have the tentacles closely incurved, so tha t they  show only the convex outer 
basal portions, which form eight acute convergent lobes, containing an ab u n d 
ance ui' small, white, rough, irregular spicules arranged chevronwise with their 
spinules directly outwardly. (See PI. XIV, fig. 2a).)

The polyp bodies are more or less clavate or clove-shaped. The anthocodial 
part is the larger and has eight narrow raised ribs, each containing two crowded 
rows oi white clararle spicules arranged chevronwise; the proximal or mesen
terial portion is usually somewhat narrower, and contains similar spicules, but 
smaller and not so many. The two regions are not separated  by a constriction 
nor by a transverse wreath r>l spicules such as occurs in Species of the genus 
I ,'rrscinia.

In transverse sections of the branch stems t inae  arc relatively few longi
tudinal ducts, usually S to 12, some much larger than  the others. They  often 
contain yellow ova and planuhe (Text Fig. 12). as do the polyp bodies. The 
membrane between them is ra ther thick and solt. Direct connections occur 
between them  and also indirect connections by fine channels, as in most species 
of this family.

The spicules of th(> anlhocodire arc mainly very 1 horny clubs of various 
forms, essentially like those from the type (see Plate XV, figures 2a— 2g), but there 
are ahu  various oll er feims; i si ally the ch i  s aie th iee  or four times as long as 
broad, with the v ide  cu te r  ei d ro v e n d  with n any longer ai d shorter, mostly 
blun t lobes and thorns, vbich  aie mine or less flattened; t im e  aie v id e  at the
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base; o thers  are slender. Thick “ clumsy” clubs and spindles, such as Molander 
figured and described as characteristic  of his glomerata, do not occur. The clubs 
usually  t a p e r  gradually  to the narrow acute  tip and are covered proximally with 
shorter  thorns  and small lobes or spinules. W ith the  clubs are much" fewer 
spindles of abou t the  same length, acute at oni', or both ends, and covered with 
more or less acu te  th o rn y  processes (2 h). Some have larger lobes or thorns on 
one side, which is then convex. Some are intermediate between clubs and 
spindles.

Fig. 12. Drifa glomerate V errili. Ovum  and tw o planulæ taken from  one of the polyp bodies; one is only 
in outline. M uch enlarged.

The spicules of the  cortex of th e  branches are of various forms and sizes, 
and are m ostly  covered with very prominent, mostly obtuse lobes and irregular 
prominences (PI. X ’i , figs. 1, a - t ) ,  so tha t they are ap t  to interlock and cling 
together in clusters when cleaned. Some of the larger forins are stout, regular 
spindles, b u t  the  more abundan t ones, of the  larger sizes, are sho r t , irregular, 
b lun t  forms (a, b, d, g), m any of them being subclavate, like (c, f, h, i); others 
have a m edian smooth zone, (j, k); but much greater numbers are much smaller, 
irregular spindles (m, o), double heads and double stellate forms and other 
forms with a median narrow naked zone and few relatively high prominences, 
appearing stellate  when seen endwise (q, r, t) ;  m any  forms occur th a t  are not 
figured.

The largest specimen and a small one were taken in Richmond gulf, about 
three miles from the  entrance, east side of Hudson bay, on a bottom of stones 
and sand, in 25 fathom s, Aug. 27, 1920. The other specimen was taken near 
the same place, four miles from the entrance, in 10 to 20 fathoms, stones and 
algæ, Aug. 24, 1920, by F. Johansen.

These specimens agree in form and mode of branching with the Eunephthya  
flavescens of M olander  (his PI. 2, figs. 15. 17). The spicules of the  latter, as shown 
by m y  figures of those from the type of E. florescens, agree much be tte r  with 
m y type  specimens than  do those th a t  he refers to in his E. glomerata. Those th a t  
he figured and described from the la t te r  (his text-fig. 13, op. cit.) are much 
s tou ter  and thicker, both  the clubs and spindles, and the clubs are less evidently 
club-shaped. His figures of the anthocodial spicules (figures 13, a, b) agree 
much b e t te r  with those from the cortex of the  branches of my type, not tapering 
rapidly to an acute  end, as they do in his flavescens and in my type. He states 
th a t  he had examined also the type  of Ûanielssens’ florescens. Danielssens 
figures of the  entire organism and of numerous forins oi spicules are excellent 
and agree with those of m y type. (See my PI. X \  , figs. 3a-f, after Danielssen.)

These specimens, like the  type, contained eggs and planulæ in various 
stages of developm ent. (See figure 12.)

Therefore I  am convinced th a t  D. flavescens is a synonym of the true glom
erata. Th<‘ glomerata of M olander is either a strongly marked varie ty  or a 
distinct species, if the spicules arc correctly figured and described. 1 he mode 
of b ranching  and arrangem ent of the  polyps is essentially alike in both forins, 
allowing for the  unequal effects of strong contraction  seen in alcoholic specimens 
of this and all o ther species of this family.
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The character of the spicules of M olander’s species is m uch like those of 
D. islandica Danielssen in most respects, and it  m ay  be referable to th a t  species 
or variety.

Gersem ia studeri, Verrili New name.

Paraspongodes danielsseni S t u d e r ,  op. cit., 1901, p. 31, pi. III, f ig s -  8 ,  9 ;  pi. 
X , figs. 1, 3, 7 (non Marenzeller, species, 1877).

Since this species also belongs to Gersemia, i t  should have a new name. 
In mode of branching and form of the  colony it  is like G. rubiformis, and like 
th a t  species it  has an abundance of cœnenchyma between the  entirely retractile  
polyps, bu t  the  polyps are more crowded with spicules in the  anthocodia  and 
tentacles, while in the  proximal pa r t  there are transverse rows of s tou te r  and 
rougher spicules. The thick spindles of the  stalk are covered with sharp  spinules; 
those of the anthocodia and its wreath are slender spindles. Color in alcohol 
was grayish brown. Off Newfoundland, in 1267 m.

Gersem ia rubiform is Pallas. (Ehr.)

See above, page 4 g , and Plate I ;  Figs. 1—If. Pla te  I I ;  Figs. l - 4 a .  P la te  X V IIa ;
Fig. 1.

Additional specimens of this species were collected by M r. Johansen  in 
1920. One is from near the entrance of Richmond gulf, in 25 fathoms, sand and 
stones, Aug. 23. Two other specimens are from near the  same place in 15 to  20 
fathoms, stones and algae, Aug. 24, 1920.

W ith this was a very interesting young specimen in hemispherical shape, 
about 2mm. broad. I t  has a central polyp, surrounded by  seven slightly smaller 
unequal ones, and there are about eight to ten still smaller younger ou te r  ones 
irregularly alternating. The base has a thin transparen t  ou ter  edge. All the  
polyps are entirely contracted. The tissues are translucent and show th e  usual 
bright red spicules. The outer polyps are quite  young and imperfectly developed.

Another specimen was taken between G rea t  Whale river and Richmond 
gulf, L. 56° N., August, 1920 (Johansen coll.).

G ersem ia longiflora Verrill.

Gersemia longiflora V e r r il l , Bull. Mus. Comp. Zoology, vol. X I ,  p. 44, pi. I I I ,  
figs. 6-6b, 1883; Annual R eport  U.S. Comm, of Fish and Fisheries for 1S83, 
pp. 513, 533, pi. I I ,  fig. 13, 1885.

P late  IV ; Fig. 8. P la te  X IV ; Figs. 3, 3a, variety. T ext Fig. 13. Type.

This species has a naked stalk, sometimes bulbous a t  the base and enclosing 
m ud, though i t  evidently s tarts  adhering to some solid object; m ost frequently  
a dead gorgonian axis. I t  branches openly and the  polyps lie along the  elongated 
branches, ra th e r  loosely. They are longer than  in most species and nearly 
cylindi'ic, with  little or no cœnenchyma between them . The spicules of the  type  
are nh tab ly  slender (PI. IV, fig. 8). M ost of them  are slender w arted  spindles 
and slender oblong foims; some are almost rod like. They  are more slender than  
in any  other described species of this genus, and quite unlike those of G. fruticosa, 
which has a similar mode of branching. J u n g e r s e n i  supposition th a t  it  was the
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same as G. fruticosa is incorrect. The type  was taken  by  the  “ B lake” in 1186 
fathoms, off Deleware, only one specimen was then found. I t  was taken  by  the 
“Albatross” and the  “B lake” off New Jersey and Delaware, in 1186 to 1917 
fathoms, and off Georges B ank  in 858 fathoms, in 1883. Common in the deeper 
stations.

Fig. 13. Gersemia longiflora V errili. T ype, a, one of the  branches, enlarged abou t tw ice; b, one of the 
polyps, m ore enlarged; c, some of th e  spicules.

I t  is possible t h a t  the  later specimens, such as the one figured on my PI, 
XIY, fig. 3, are no t  identical with the type. The latter, as originally figured, 
has elongated cylindrical calicles, resembling those of a Telesto, with no cœnen- 
chyma between them  and the spicules are more slender than  usual in Gersemia, 
while the la ter  specimens are more like Gersemia fruticosa in form. U nfortun
ately these types are n o t  a t  present available for reexamination. I t  is possible 
th a t  the  type  does no t  belong to the  genus Gersemia.



5 0  g Canadian Arctic Expedition, 1913-1918

E X P L A N A T IO N  O F P L A T E S .

P l a t e  I.

F ig. 1. Gersemia rubiformis (Pallas.) One of th e  polyps nearly  expanded, som ew hat fla ttened  by  pressure.
X ab o u t 20.

F rom  S tation  20g, P o r t Clarence bay .
F ig . la .  T h e  sam e. A nother polyp, less compressed, showing th e  sm all spicules of th e  anthocodial por

tion. X ab o u t 20.
la 1. One of th e  sm aller im m ature polyps.

Fig. lb . T h e  sam e: two of th e  tentacles. x ab o u t 45.
s, s1, s 11, spicules from th e  anthocodia. x 45.

F ig . le . T h e  sam e: tip  of a  branch let w ith  re trac ted  polyps showing th e  charac te r of th e  calicles.
Figs. Id , Id 1. T h e  sam e: sections of branches showing th e  arrangem ent of th e  longitudinal tubes: Id  is 

from a  large branch . x ab o u t 10.
Fig. le . T h e  sam e: d isk  of a  polyp w ith the  tentacles rem oved . x 20.
Fig. If. T h e  sam e: group of th e  eggs from th e  tubes, som e are  im m atu re . x 20.
Figs. 2, 2a. Gersemia canadensis, new sp. T ype. Tw o of th e  exsert polyps, som ew hat con trac ted , x 20.
Figs. 2b, 2c. T h e  sam e: tw o nearly  re trac ted  polyps, exposing th e  an thocodia above th e  caliele; 2c 

h a s  som e young polyp calicles around th e  m atu re  one. x 20.
Fig. 2d. T h e  sam e: end of a  branch showing a  group of s te lla te  calicles and one an thocodia . x 20.
F ig . 3. Gersemia rubiformis: a  pale v arie ty  from  O rphan B ank. A large caliele and an thocodia  from  th e

tip  of a  branch let, surrounded b y  im m atu re  calicles. x 20.
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P l a t e  I .
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P l a t e  I I .

Fig. 1. Gersemia rubiformis (Ehren.) R ed spicules from  a P o rt C larence b ay  specimen. S ta tion  2 0 g .
x ab o u t 165.

Fig. 2. T he sam e: group of red  spicules from a  specimen from Station  24; a—g are from  th e  superficial layer 
of th e  calicles: e, f are  endwise views; h—k  are  from th e  s ta lk . x abo u t 165.

Fig. 3. T he sam e. R ed  spicules of specimen from  point Barrow —m ostly  from th e  superficial layer 
of a  branch. x 165.

F igs. 4, 4a1. T h e  sam e. A pale v arie ty  w ith  nearly  w hite spicules, from  O rphan B ank; F igs. 4, a—c are 
from  th e  sta lk ; 4a, a—m  are m ostly  from  th e  external layer of th e  caliele, and surrounding 
surface layer; j is a  compound cross; i, j , k , are  end views. x 165.

Fig. 5. Gersemia canadensis, new species, type. Group of spicules from  an entire  b ran ch le t and  th e  basal 
expansion; a—g are  the  larger spicules from th e  th in  a tta c h e d  base; a , b , c, are  classed as 
w arted  double-spindles; e, f, are irregular double spindles; h ,-o , are  m o stly  w h ite  double
spindles from th e  surface layer of th e  calicles; n, n, are  end view s of th e  sam e k ind; p is an 
irregular compound cross; q , r, r , s, are simple w arted  spindles; t 1, t 11, are slender spindles 
from  th e  anthocodial portion of th e  calicles. x 165.

Fig. 6. G. rubiformis (Ehrenberg). Red spicules of th e  larger k inds from  a specim en from  P o in t Locker, 
c is seen endwise, e is a compound cross-shaped form  frequent in th is  species. x 165.
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P l a t e  I I I .

Fig. 1. Stylatula columbiana Verrili. New species. T ype. One of th e  wings or pinnæ from near the  
d is ta l end, w ith  a  reduced num ber of polyps, som e of w hich are  nearly  expanded, x abo u t 10 

Fig. 2. T h e  sam e. B asal p a r t  of wing, m ore enlarged to  show arrangem ent of th e  spicules on sta lk  and 
b ase  of wing. x 20.

Fig. 3. T h e  sam e. One of th e  larger wings from  th e  central p a r t  w ith  th e  polyps p a r tly  contracted , some 
of th e  crow ded polyps are o m itted . x 10.

F ig . 4. T h e  sam e. F our of th e  m ature  polyps from  one of th e  larger wings, nearly  expanded. x 20. 
F ig . 4a. Some of th e  supporting spicules of th e  sam e. e, T ransverse sections of som e of these 

spicules. x 45.
F ig . 5. Gersemia fruticosa (Sars.) T ip of a  sm all branch let, w ith  a  cluster of polyps partia lly  expanded, in 

alcohol. F rom  R ichm ond gulf, Hudson b ay . x 10
Fig . 6. T h e  sam e. A nother polyp as com pressed under th e  cover glass to  show th e  arrangem ent of th e  

spicules. x 20
Fig . 7. T h e  sam e, a -o , A group of spicules from  polyp-walls and tentacles; b -g , a re  slender spicules from 

the  larger o r anthocodial portion; a , one of th e  largest spindles, p robab ly  from  th e  collar
like transverse ro-ws; h -j, from  th e  narrow er proximal portion; k -o , m o stly  from  th e  ten
tacles; p - t , from th e  cortex of a  branch. x 165

Fig . S. Gersemia canadensis V errili. T ype. One of th e  nearly expanded tentacles. x about 45

All by  th e  author.
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P l a t e  III.
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P l a t e  I V .

Pig. 1. Gersemia carnea (Ag.) Ver. A young specimen nearly fully expanded, copied from  a  photograph 
of a  living specimen in aquarium , o—o, eggs. x abo u t 2.

F ig . 2. T h e  sam e. Spicules from a specimen taken  a t  E astp o rt, Me. a -e , from  th e  anthocodiæ  and 
tentacles; f, a  group from  th e  anthocodia; g -h , double s ta rs ; i, j, k , double h ead s from  the  
ecenenchyma of th e  cortex; 1, l l, spindles; m , n, popped-corn-shaped from  th e  cortex; t , u, 
sm all double heads. x 140.

Fig. 3. T h e  sam e: v a rie ty  microstella V errili, a , b, c, from th e  an thocodia and  ten tacles; d—n, from 
th e  cortex; d , e, f, double heads; g, h, I1, double sta rs; i-1, ste lla te  form s seen endwise; 
m , n, ve ry  irregular branched spicules. x 140.

Figs. 4 and 5. Primnoa reseda (Pallas). Ver. L arger and sm aller b ranches (from th e  B anks); a , b, young 
calicles; c, a  m ature caliclc of th e  larger kind; d , one of th e  sh o rte r  k ind . x 2.

F ig . 6. T he sam e: side view of one of th e  sho rter m ature calicles showing th e  form s and arrangem ent 
of th e  scales. Much enlarged.

F ig . 7. Duva arborescens D an. Spicules, a fter Danielsseni a—d, from th e  polyp-bodies; e—j, spicules 
from th e  branchlets; k, spicules from  upper p art of a  branch; 1, m , spicules from  a  branch; 
n, spicules from  th e  base.

F ig . S. Gersemia longiflora V errili. V arie ty?  Spicules m ostly  from th e  anthocodiæ  and tentacles of a 
specimen from  th e  gulf of S t. Lawrence, a, b , c, Slender rod-like bodies, sparingly w arted 
or spinulose, from  th e  anthocodiæ; d—h, S tou ter rods, o r oblong form s from  th e  anthoco
diæ; i, an irregular rough spindle; j—n, im perfect double spindles b lunt a t  ends; 1—q , small 
form s m ostly  from th e  tentacles. F o rm s like a-f predom inate and m any  are  m ore slender 
than  those figured. x 110.
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P l a t e  I V .
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P l a t e  V.

Fig . 1. Eunephthya thrysoidea Verrili. T ype from cape of G ood Hope. Side view  of one of th e  polyps to 
show  th e  arrangem ent and form s of th e  spicules, and  th e  spinose convex surface of th e  antho
codial region. T h e  tentacles are strongly incurved. x 36.

Fig. la . T he sam e. Spicules, a , a  foliated and spinose club from  th e  ou ter row s of th e  anthocodia, 
one of th e  m ore common forms; b , a  one-sided club from  lower p a r t  of th e  sam e area; c, a 
m ore slender form  of club from  th e  anthocodia; d , an irregular trilobed  form ; e, a  small 
spindle from  a  tentacle. x 70.

Fig. 2. Drifa glomerata V errili. Spicules from th e  ty p e  of Eunephthya glomerata V . a -f, clubs and a 
rough spindle from  th e  anthocodia for com parison w ith  those  of fig. 1 a . x 132.

Fig. 2a. T h e  sam e: a —e, various form s of clubs from  th e  anthocodia; f—g, one-sided clubs; h , a  com
pound cross; j—1, sm aller clubs; m , a  spindle spinose on one side; n, a  norm al spindle1
o—̂ r, sm all spicules from th e  tentacles. x 132.

F ig. 3. Gersemia clavata Dan. A polyp p a rtly  expanded, from an alcoholic specim en, from  th e  gulf of S t.
Lawrence. T h e  anthocodial region is som ew hat flattened b y  pressure, and therefore appears 
re la tive ly  too wide. x 36.

F ig . 3a. T h e  sam e specimen: spicules, a—h, from  th e  anthocodia; i—m , from  th e  cœ nenchym a of a 
b ranch le t; n—p, from  a  tentacle. x 132.

F ig. 4. Gersemia clarata D an: Spicules of th e  type, a fter Danielssen. a—e, spicules from  th e  anthocodia; 
i, j, 1, from  th e  cortex of th e  stem ; k—m , from  th e  cortex of a  b ranch .

F ig . 5. Gersemia mirabilis D an: Spicules from th e  type , a fte r D anielssen. a ,  b , c, spindles from  th e  
anthocodia; d—g, from  th e  tentacles; h—1, from  th e  cortex of stem  and base.
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P l a t e  V .
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P l a t e  V I.

F ig . 1. Anthothela grandiflora (Sars) V errili. C alicles from  th e  type  described in 1869. 
F ig . 2 . T h e  same;

a -h , spicules from th e  anthocodia and tentacles.
a, c, spindles.
b , curved or bow-form from w reath  a t  base of anthocodia. 
d , h , sm aller form s from  the  tentacles.

F ig . 3. T h e  same;
a—f, spicules from  th e  cœ nenehym a.

Fig. 4. T h e  same;
a—g, spicules from th e  axis.

Fig. 5. Cornulariclla modesta V errili. Spicules from  th e  type.
a , b , spin lie s  from th e  cortex of th e  base.

Fig. 6. T h e  sam e; a , b , c, spicules from th e  calicles.
Fig. 7. T h e  sam e. Spicule from  th e  polyp.
Fig. 8 . Paramuricea placomus{h.) Koti.

a—p, Spicules from th e  anthocodia and tentacles of a large Norwegian specimen, 
a , b , c, h , ben t spicules from th e  anthocodia. 
d , e, e1, s tra ig h t spindles, 
f, g* h , j, j1, irregular form s.
1—p, sm all spicules from  th e  tentacles, 
i, irregular sm all clubs from th e  caliele.

F ig . 8a; T h e  sam e;
a—e, spicules from  th e  calicles and cœ nenehym a.

x 8. 
x 66.

x 66. 

x 66.

x 132. 
x 132. 
x 132.
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P l a t e  V I I .

Figs. 1—7. Trachythcla rudis V errili, new sp. T ype.
F ig . 1. A nthocodia and top of caliele, end view.
Fig. 2. T h e  sam e: side view  of anthocodia and spicules in th e  base of the  tentacles.
F ig . 3. View of a  pa rt of a  stolon w ith caliele rem oved.
Fig. 4. T h e  sam e.

a—s, spicules from th e  anthocodia and tentacles.
F ig. 5. T h e  sam e.

a—o, spicules m ostly  from th e  cœ nenehym a.
F ig . 6. T h e  sam e.

a—g, spicules from  th e  inner p art of polyp, m ostly  irregular form s.
F ig . 7. T he same: spicules from the  inner layers of th e  cœ nenehym a. 

a , one of th e  larger clubs, 
b—d, larger form s of spindles, 
e—k, sm aller form s of club3.
1—o, irregular sm all form s.

x 7. 
x 7. 
x 7. 

x 56.

x 56.

x 56.

x!90.
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P l a t e  V III .

Fig. 1. Lepidomuricea grandis Verrili. Type.
Group of spicules from  th e  cœ nenehym a. x abo u t 48.
a —f, f la t rough, irregular, scale-like form s, 
g—h , elongated irregular spindles.
], acutely  w arted  or thorny  irregular club w ith  th e  point projecting from th e  surface, 
y , a  simple slender spindle.

Fig. 2. T h e  sam e specimen. Group of spicules from th e  calicles. x 50. B y  A .H .V .
a—e, flattened som ew hat scale-like im brica ted  spicules, 
f—g, sim ilar f la t form s w ith  sho rt acute ou ter tips. ^
h , a  m ore acute spicule w ith  an acute d is ta l projecting tip  and a  branched  root-like inserted  base

belonging to  one of the  proximal series of th e  spiniform calicinal a rm atu re .
i, a  m ore spiniform spicule from  near th e  m argin of th e  caliele. 
j, a  sim ple spindle w ith  a  spiniform tip .
1—p, b en t spindles from  th e  basal collar of th e  anthocodia.

F ig . 3. Paragorgia pacifica V errili. T ype. P a r t  of a  section across a  b ranch , x 15, original b y  A .H .V . 
a —a—a , larger longitudinal canals and ƒ sm aller canal in the  cœ nenehym a o r ou ter layer, 
d—d, g—g, sm aller canala in th e  m idd le  layer.
h , h , canals in th e  inner o r axial layer.
i, central canal, 
c, cœ nenehym a.
s, s , s , polyp cav ities .

F ig . 4. T h e  sam e specimen: spicules from  the  outer p a rt of th e  cœ nenehym a. x 130.
F ig . 4a. T h e  sam e: spicules from  th e  m idd le  layer. x 130.
F ig . 4b. T h e  sam e: spicules from th e  inner o r axial layer; i, h , are  seen endw ise. x 130.
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P l a t e  IX .

Primnoa reseda (Pallas). Photograph of a  ra th e r  large specimen from Queen C h a rlo tte  islands, B ritish  
C olum bia. A bout I nat. size.
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P l a t e  X.

Lepidomuricea grandis Verrili. Type. Photograph  of a  large specimen ab o u t I  na t. size.
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P l a t e  X I.

Gersemia carnea (Ag.) V errili. Photograph of a  large specimen con trac ted  in alcohol. A bout n a t. size.
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P u t e  X I I .

Ptilosarcus gurneyi G ray . Photographs of a large specimen from  O rca, A laska. 
F ig. 1. B ack side, to  show large areas of siphonozooids.
F ig . 2. T h e  sam e specimen, front view  of polypiferous side.

B oth  figures about f natural size.
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F ig . 1. P arago r<j i a a rho rea ( I,. )

P late X I I I .

A branch, about ) natural size, of a  ra th e r  slender specimen
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P l a t e  X IV .

Fig. 1. Paragorgia arborea (L .). Swollen end oí a  b ranch , enlarged abo u t 1§.
F ig . 2 . D rifa glomerata Ver. T h ree  polyps from  a  large H udson b ay  specimen; p, a  planula-iorm  larva 

being d ischarged. Two of these polyps are  im m atu re . Much enlarged.
Fig. 2a. T h e  sam e. Surface spicules of th e  an thoeodia as seen m ore o r  less endwise in natu ra l positions; 

m uch enlarged.
Fig. 2b. T h e  sam e. Surface spicules of th e  cœ nenelym a, w ith  th e  sam e enlargem ent.
Fig. 3. Gersemia longiflora v a r . (?). V er. A specimen surrounding a  fragm ent of a  gorgonian axis and 

then  extending its  base so as to  include a  lum p of m ud for anchorage. E nlarged I 5. T h is  is not 
th e  typ ical form .

F ig . 3a. T h e  sam e. One of th e  branches, enlarged ab o u t 3.
F ig . 4. Drifa ramosa S tuder. Spicules of th e  type  from  off New foundland, after S tuder; a , one of the

spindles; b , c, two clubs from th e  anthoeodia; enlarged 270.
Fig. 5. Anthomastus grandiflorus Ver. A sm all specimen w ith  only  seven large polpys in nearly  full

expansion, from  a  fresh specimen. T h e  tentacles are  not of th e ir  full length . A bout natural size.
Fig. 5a. T h e  sam e. T hree  of th e  spicules; (a) club; (b) double s ta r; (c) spindle. M uch enlarged.
F ig . fl. T h e  sam e. A v e ry  young specimen w ith  th ree  o r  four con trac ted  polyps. A bout natural size.
F ig . 7. T h e  sam e. A younger one w ith  th ree  expanded polyps. T h is  and th e  la s t hav e  c lavate  lobes at

th e  base for anchorage in soft m ud. A bout § natu ra l size.

Figs. 1, 5, 0, 7 b y  J . H . E m erton; the  o thers b y  th e  author.
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P l a t e  XV.

Fig. 1. Drifa glomerata Ver. A group of spicules (a-u) from th e  cœ nenchym a of a  branch from  a  large 
Hudson b ay  specimen, much enlarged. Leitz N o. 6 .

F ig . 2. T h e  sam e. A group of spicules from  th e  anthoeodia; a-g, som e of th e  larger and rougher form s of 
clubs; h , a  spinulose spindle; m uch enlarged.

Fig. 3. Drifa flavescens D an . = D . glomerata V er. Spicules from  th e  type , a fte r Danielsseni a , b , club
and spindle from  th e  anthoeodia; c, d , club and spindle from  th e  low er p a r t of a  polyp; e, f,
double s ta r  and double spindle o r gird led  spindle from  th e  cœ nenchym a of th e  s ta lk ; much 
enlarged.

Fig. 4. T h e  sam e. T ransverse section of a  polyp containing eggs and planaire, a fte r Danielssen. Enlarged.
Fig. 5. T h e  sam e. One of th e  planuke m uch enlarged, afte r Danielssen. T h e  planulæ even in th is  early  

stage are filled w ith  sm all fusiform spicules.
Fig. 0. Duva rama D an. T ype. A term inal branch , after Danielssen. E nlarged abo u t 2.
Fig. Ga. T he sam e. Spicules from  the  anthoocdia; (a) slender; (b) stou ter w arted  spindles. A fter Daniels

sen; (Ob) the  sam e. Spicules from the  branches m uch enlarged.
Fig. 7. Duva multiflora V er. One of th e  calilles m uch enlarged. B y  th e  author.
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P l v t e  X V I.

Fig. 1. Keratoisis ornata V er. Photograph of th e  type specimen about \  natural size. T h e  axis is exposed 
in som e places. Specimen was d ry ; from  th e  Banks.

Fig. la . T h e  sam e specimen. A portion having th e  d ried  calieles m ore or less d istu rb ed . A bout natural 
size.

Fig. lb .  T h e  sam e specimen. A  calcareous segm ent, w ith  two of th e  sh o rt horny ones (c, e,) partly  de
tached . A bout natural size.

Figs. 2, 3. Acanella normani Ver. Tw o branches, each  w ith  th e  rem arkab le  egg (e, e,) of Myxine gelatinosa 
a ttach ed . A bout natural size. F rom  th e  B anks.

Fig. 4. T h e  sam e. A group of polyps in expansion. E nlarged ab o u t 6 tim es.
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P l a t e  X V II.

F ig . 1. Anthomastus grandiflorus Ver. Spicules from  th e  cœ nenchym a: a -d , elongated rod-like form s 
and slender spindles, these are th e  dom inan t form s; e-g , club-like form s; h -m , sh o rt irregular 
spicules; n-o, sm all crusses; p, an unusual large branched form .

Fig. la . T h e  sam e. S lender internal spindles from  th e  cœlenteron walls.
F ig . le . T h e  sam e. Spicules from  th e  tentacles of N o. 6430.
Fig. Id . T h e  sam e. Spicules from th e  outer lay er of th e  tentacles of a  specimen from  th e  B anks (lot 404)
Fig. 2. Anthomastus agassizii Ver., new sp. Spicules from th e  cœ nenchym a, ou te r layer; a -d , sho rter 

spindles strongly spinulose; e-g, short ste lla te  and irregular form s.
Fig. 2a. T h e  sam e. Spicules of (he interior, from th e  cœlenteron walls; h -k , slender rod-like form s; these 

are th e  dom inant kinds; 1, a  club; m , a  sm all cross—few of these occur.
Fig. 2b. T h e  sam e. Spicules from  th e  tentacles; n-o, rod-like form s; p, a  sh o rt irregular kind.
Fig. 2c. T h e  sam e. Spicules from th e  ou ter layer of th e  polyps; r -v , sh o rt, th ick  ellipsoids and ovate

form s, strongly spinulose; \ ,  ste lla te  form ; y , a double s ta r; z, a  sm all cross seen in profile.
F ig. 3. Acanella normani V errili. A cluster of four contracted  polyps from  tip  of a b ranch ; enlarged 

about 7 tim es.
F ig . 3a. T h e  sam e. Spicules* not the  largest.
Figs. 4, 4a. Keratoisis ornata V errili. Two calicles; a longer and a sh o rte r one from  th e  sam e sta lk .
Fig. 4b. T h e  sam e. One of th e  larger spicules from th e  calicles; b, th ree  of th e  sm all spicules from th e  

cœnenchyma.



Alcyonaria
P l a t e  X V II.

g 83



84 g Canadian Arctic Expedition, 1913-1918

P l a t e  X V I I a .

F ig . 1. Gersemia rubiform is  (E lii .) . F ro m  a  p h o to g ra p h  u n d e r  w a te r , of a  la rg e  alcoholic
specim en , on ly  p a r t ly  c o n tra c te d , from  G ran t.ley  h a rb o u r , P o r t  C la ren ce , A laska,
s ta t io n  20d, in 2-3 fa th o m s. A b o u t n a tu ra l  size. See p a g e  6 g .

Figs. 2 and  3. D rifa  glomerata V errili. F ro n t  a n d  b a c k  view s, p h o to g ra p h e d  u n d e r w ater, from
th e  la rg e s t H u d so n  b a y  a lco h o lic  spec im en  d esc rib ed . See pag e  46 G. A ll p h o to 
g rap h ed  b y  P rofessor A lex an d er P e tru n k e v itc h .
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P l a t e  XVT11.

F igs, 1, 2. Pennatula aculeata (Sars) D an. A deep-sea v a rie ty  (var. laxa, new) having th e  pinnæ unusually 
long and far apart, and w ith  fewer and m ore separa ted  calicles th an  in th e  ord inary  kind; natural 
size, from photographs.



Alcyonaria

P l a t e  X V I I I .

g  87





III.

T he A ctinaria  of th e  Canadian Arctic Expeditions, w ith  N otes on In ter
estin g  Species from  H udson Bay and other  

C anadian L ocalities.

B y A. E . V e r r i l l

Professor Emeritus, Yale University 
(W ith  th ir te e n  p la te s  a n d  n in e  te x t  figu res).

Only a few specim ens of A ctinians were received by me from  the  C anadian  
A rctic E xpedition , 1913-18, besides a few larval form s, belonging to  a Cerianthus. 
One specim en is of in te rest because i t  is in process of dividing by fissiparity. 
Three species of A ctin ians of considerable in terest and no t previously known 
from  H udson  bay  were obtained by M r. F. Johansen  in 1920. O thers were 
collected th e re  by D r. A. P. Low. T hree species from  H udson bay  are now 
described as new  species.

In  add ition , I have th o u g h t i t  best to  include a num ber of little  known 
species, from  bo th  coasts of C anada, th a t  need revision, and especially those 
from  th e  rich fauna of the  fishing B anks off N ova Scotia and  N ew foundland. 
B u t th is  article is n o t in tended  to  include a com plete list of the  B anks species, 
though it  includes m ost of those commonly found there.

T he draw ings from  living specimens were m ostly  m ade by M r. J . H . E m erton. 
I  am  m uch indeb ted  to  Professor A lexander P etrunkev itch  of Yale U niversity  
for the  pains he has tak en  in m aking for me photographs from  several difficult 
sub jec ts figured in  th is  p a r t and  th e  preceding p a r t of th is report. Several 
of th e  anatom ical draw ings in  each article were m ade by M r. A. H . Verrili.

O rder A C T IN A R IA  

Fam ily SAGARTIADÆ Gosse.

A ctin ians usually  w ith num erous re tractile  tentacles, and  alw ays having 
acon tia  and  norm ally  cinclidæ. A contia m ay be em itted  from  the  m outh  as 
well as from  cinclidæ. Colum n variab le , either w ithou t suckers or w ith suckers 
or verrucæ . S phincter muscle is usually  mesogloeal and more or less diffuse, 
or i t  m ay  be in tw o p a rts ; rarely  i t  is m ore or less endoderm al. M esenteries 
are usually  hexam erous, b u t they  m ay be pentam erous, decam erous or irregular. 
O ften only 6 to  12 pairs, including directives are perfect down to the  bo ttom  of 
the  stom odæ um , and  the  six p rim ary  pairs are nearly  always sterile; more 
pairs m ay  be ad h eren t to  the  stom odæ um  near the  oral disk, and som etim es 
for its  whole length . V ariations from  th is  norm al arrangem ent are frequent. 
T here m ay  be tw o siphonoglyphs and two pairs of directives in the more norm al 
species, b u t  some species of Sagartia, Metridium,  etc, m ay have only one siphon- 
oglyph and one p a ir of directives, as often as tw o pairs, or there  m ay be th ree 
or m ore pairs and corresponding siphonoglyphs. Such varia tions are believed 
to  be due to  th e ir  asexual m odes of reproduction . See below under Metridium.

A m ong th e  eastern  A m erican species th a t  have such notab le  varia tions are 
Sagartia {Thoe) luciae Verrill, and  S. spongicola Verrili, and M etridium dianthus. 
(See M cM urrich , Zool. B ulletin , Vol. 1, No. 3, 1897). Among English species
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rem arkable variations of th is kind occur in Sagartia venusta, S. miniata, and 
o ther allied species. (See Dixon, Proc. Royal D ublin  Soc., Vol. V I, pp. 136-142, 
1888).

S u b -fam ily  S A G A R T IN Æ  V errili, 1S68.

Sagartian  actin ians having a flexible colum n wall, w ithou t a closely adherent 
epiderm al coating, w ith cinclidæ, w ith  or w ithou t adhesive suckers, w ithout 
thickened tubercles or verrucæ.

M etrid ium  d ian th u s (Ellis) Oken.

Actinia dianthus E l l i s , Phil. T rans., Vol. 47, p .  428 ,  PI. X IX , fig. 67, 1767.
E l l i s  and S o l a n d e r , H ist. Zoophytes, p. 7, 1786; also m any  la ter writers. 

Metridium dianthus O k e n , Lehrb., Vol. I I I ,  p. 450, 1815; H . M .- E d w a r d  and 
H a l m e , C orrall., Vol. 1, p. 253, 1857; M cM u r r i c h , A nnals New York 
Acad, of Science, Vol. X IV , No. 1, p. 3, pi. 1, figs. 1-5, 1901. (Sections). 

Actinoloba dianthus ( B l a i n v i l l e ) G o s s e , Actinologia B rit., p. 12, pi. I, fig. 1, 
I860. A n d r e s , A ttinie, p. 133, fig. 15 (after G o s s e ).

Metridium marginatum  (LeS.) H . M .- E d w a r d , op. cit., p. 234, 1857; V e r r i l l , 
Revision Polyps E . C'oast, pp. 22-24, 1864, and  m ost o ther American 
w riters form erly.

Metridium Jimhriatum V e r r i l l , Proc. Essex In s t., Vol. IV , p. 150, 1865, des
cribed from C alifornian specienms.

Metridium senile M cM l’r r i c i i , T rans. Royal Soc., C anada, Vol. IV , section 4, 
p .  60, 1910, (not Actinia senilis L i n n ., 1767, nor Priapus similis L i n n ., 
1761).

P late  X X V I; Fig. 2. P la te  X X X I; Fig. 6.

This species is readily  distinguished by its  sm ooth colum n, well defined 
parapet, widely expanded oral disk, which in well grown specim ens when ex
panded is throw n into a num ber of m arginal frills or w avy lobes covered with 
large num bers of small and ra th e r slender tentacles. T he ou ter ones much 
sm aller th an  the inner ones.

W hen very  large it  m ay have abou t a thousand  ten tacles, and  a corres
ponding num ber of m esenterial pairs, and abun d an t w hite acontia, which 
are readily em itted  from scattered  cinclidæ when the  creature is roughly  handled, 
and  also from  the  m outh.

I t  is very changeable in form  while living. In  full expansion it m ay be 
m uch higher th a n  broad, or its  height m ay be less th a n  its d iam eter. The 
disk is usually m uch v id e r th an  the  column. I ts  disk and  ten tac les can be 
com pletely inverted  together w ith the  upper p a r t of the  colum n, and  then 
i t  m ay have a hem ispherical form  or become even m ore depressed in form.

I ts  colours on the  New England coast are very  variable, rare ly  w hite or 
blotched w ith white. M ost frequently  its colour is dull yellowish brow n, dark 
olive-colour, or chestnu t brown to um ber brown and often b lotched or streaked 
w ith  lighter colours; sometimes it  is pale buff, salm on-colour or flesh-colour, 
rarely  brick-red. The ten tacles are usually paler or even w hite.

Professor W. R. Coe, who was one of the  n a tu ra lis ts  on th e H a rr im a n  Alaska 
E xpedition, tells me th a t  a t Victoria, B ritish  C olum bia, he found th e  piles 
of the  w harves, a t low tide, entirely  covered w ith large exam ples of th is  species, 
which were, when in expansion, w hite or nearly  so.

I t  is capable of reproduction  asexually in several w ays: by longitudinal 
fission; by budding from  near the  liase or rarely  elsewhere; and  b y  breaking 
off fragm ents from  the edge of the  expanded basal disk, each of these pieces 
developing in to  a young one in a sho rt tim e. T his last is a com m on mode of 
increase.
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I t  m ay  have either one, tw o, th ree  or m ore siphonoglyphs and  directive 
p a irs  of m esenteries according to  the  positions whence fragm ents are taken  
o r a basa l b u d  arises. I t  rarely  buds from  the  stom odeal region. Longi
tu d in a l fission is n o t infrequent.

T he m esenteries also show considerable varia tions in  the ir arrangem ents 
largely , no d oub t, in consequence of these asexual reproductions.1

I ts  d is tribu tion  is circum polar. I t  is essentially  a shallow w ater species, 
seldom  found in  m ore th a n  25 fathom s. I t  frequently  occurs above low-water 
m ark  am ongst stones, on piles of w harves, and especially in cavernous places 
in  shore cliffs. I t  likes the shade.

On th e  E aste rn  Am erican coast i t  extends southw ard to  Long Island  sound 
and  n o rth e rn  N ew  Jersey. I t  is m uch m ore ab u n d an t no rth  of Cape Cod, on 
th e  coasts of M assachusetts  and M aine and in the B ay of F undy, etc., where 
i t  becom es very  large; also in th e  Gulf of St. Lawrence, etc.

On th e  n o rth e rn  E uropean  coasts it  is ab u n d an t and extends southw ards 
to  E ng land , etc., and  varies in colours m uch as it  does on the Am erican coast. 
I t  som etim es becomes large there.

T he C anad ian  A rctic E xpedition specimens were from  P o rt Clarence bay, 
A laska, S ta tio n  20y, in 2 to 3 fathom s, m ud and th read  algae, A ugust 4-13. 
Two m edium -sized specimens, collected oy F. Johansen; several young ones 
were on a sponge, from  th e  same place.

I ts  range extends southw ard on the  Pacific coast to  San Francisco, where 
it  w as found by  D r. W m. Stim pson and  described by  me as a new species {M. 
f imbriatum)  m any  years ago (1865). H is specimens were very  large, pale orange 
or salm on-colour, d o tted  w ith brow n; lips orange.

On th e  N o rth  P a’cific coast i t  has been reborded from only a few places 
betw een B ering s tra it and  San Francisco. I t  was recorded by  me, in 1869, 
from  P u g e t sound. Prof. Coe, as m entioned above, gives V ictoria as a locality. 
M cM urrich  described it  from  P uget sound, and  recorded it  from  S itka (observed 
by  C alkins).

Possibly i t  has been carried to  San Francisco from  more no rthern  localities 
on th e  bo ttom s of vessels. I t  is well ad ap ted  for such tran sp o rta tio n , like 
Sagartia luciae, w hich has now been found on the  English coast, a t N aples, and 
a t  San Francisco, a lthough only know n from  southern  New England a few 
y ears  ago. Being a very  hardy  shallow w ater species and very prolific it  m aj 
well be carried  across th e  oceans on vessel bottom s.

M etrid ium  dianthus is also very  hardy , as ind icated  by its northern  and 
arc tic  d istribu tion . Like S. lucice, i t  can w ith stand  freezing. I have kep t 
specim ens in  dishes of w ater un til frozen w ith in  a solid m ass of ice. W hen 
slowly thaw ed  ou t th ey  com pletely revived.

W hen deprived  of food for a long tim e a large one will g radually  decrease 
in  size and  num bers of ten tacles. Some th a t  I  have tried  becam e less th a n  half 
th e ir  original sizes and  looked like young ones.

A fter an  experience of over fifty  years, I  have no t been able to  find any 
reliable differences betw een the N o rth  Pacific and A tlan tic  forms.' M cM urrich  
also failed to  find any  tangible anatom ical differences (1921). A t present 
th ere  seems to  be no doub t of the  id en tity  of the  Am erican and European 
form s, though  A ndres k ep t them  distinct.

Prof. M cM urrich  has endeavoured to  restore for th is species a nam e (senilis) 
used by  Linnaeus, for a small indeterm inable species very  im perfectly  described in 
1761. (F auna  Suecica). The description does no t in the least app ly  to  th is

i P o r descriptions and discussions of th e  numerous variations of the  m esenteries ai d siphonoglyphs 
of Metridium, and  also its  sexual m odes of reproduction, see G. H . P arker;—T he m esenteries and siphono
glyphs in M etridium marginatum, in Bull. Mus. Com p. Zool., Vol. X X X , No. 5, pp. -.59 273. w ith  plate; 
also in th e  sam e w ork Vol. X X V , pp. 43-53, 1899. H , B . T orrey , O bservations on Monogenesis in M et
r id ium  in P r“ c. Calif. A cad. Science, ser. 3, vol. i, N o. 10, pp. 345-360, pi. X X I , 1898; also in J k  Wash- , 
ington À cad . Sei., Vol. IV , pp. 395-Í06, 1902. C . W. H ahn , D im orphism  and R egeneration in M etrid ium , 
in Journ. Exper. Zool., Vol. ii, N o . 2, pp. 225-235, 1905.
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species. H e described his th ing  as the size of th e  last jo in t of a finger, sordid, 
rough, w ith a subcoriaceous tun ic . Such a description could n o t possibly apply  
to  th is soft and sm ooth species, which is n o t in the  least subcoriaceous. I t  
would apply  b e tte r  to  a Phellia or to  Actinia digitata, and o ther local species 
available for him , b u t it  would be mere guesswork to  say w hat species he had 
in view.

E uropean  rvriters, who have had the best opportun ities, have n o t been 
able to  agree as to  th is question. M oreover, aside from  th is u n ce rta in ty , m ost 
m odern w riters have rejected m ost of the  L innæ an nam es of ac tin ians on account 
of th e ir obscenity or indecency. Prof. M cM urrich  (1910) tried  to  identify  
th is species by  m eans of the earlier works loosely quoted by Linnaeus, b u t th a t  
is no t conclusive. The figures referred to  usually  represen t rudely  m ore th an  
one species, and none agree w ith his descriptions.

E uropean  w riters have given the  nam e senilis to  a t  least four very  diverse 
species. M any have applied it  to  Urticina crassicornis, e.g. C uvier, B rugiere, 
Fabricius, Blainville, Lam arck, etc. M artens, 1838, used i t  for Cereus bellis 
or pedunculatus. M acri (1778) identified it w ith  Anemonia sulcata. Adam s 
applied it  to  dianthus; E hrenberg to  coriacea, etc.

All th is  confusion shows the  im possibility of fixing the nam e, even if it 
were no t otherwise objectionable. I t  should be forgotten  or ignored, like the 
generic nam e used by  Linnæus in 1761, and by some others of th a t  period, for 
species of Actinia. T heir indecent nam es were usually th e  L atin ized  form s of 
vulgar nam es used by  fishermen, some of which are still in use am ong th e  fisher
men of our own coasts, for sim ilar things.

Metridium dianthus? (See above p. 8 9 g).

The specimen m entioned above as undergoing fission is placed under th is  
species w ith some doubt, partly  on account of its apparen tly  larger ten tacles 
and  the  peculiar areolation of its  body-wall. I t  is very  s trong ly  contracted , 
abou t an inch in diam eter, and half as high, and  subconical in  form . I t  does 
no t show the tentacles externally. I ts  ou ter in tegum ent is irregularly  rough
ened or verm iculated by m inute broken transverse and  longitudinal w rinkles. 
In  life, according to  the  note accom panying the  exam ple, i t  was red. I t  has 
scattered  cinclidæ, from  which a few broken acontia pro truded . I t  has a d istinc t 
p arape t and  ribbed capitulum . I t  has two well separated  disks and  m ouths, 
and two com plete sets of tentacles. N o t wishing to  destroy th e  single specim en 
I have m ade only a superficial exam ination of its in ternal s tru c tu re  by  partia l 
sections. I ts  s ta te  of preservation is no t suitable for a positive identification  
of the  genus or species, b u t it  seems to  be Metridium dianthus.

The wall of the  body is th in , b u t tough and  no t lubricous. N o suckers are 
visible. T he tentacles are ra th e r larger th a n  usual in preserved M etridium,  in 
a sim ilar s ta te  of contraction. T hey  are entirely  re trac ted  and  m uch com
pressed in flattened forms. No acontia  were observed inside, except those 
lodged in the  cinclidæ.

The sphincter muscle is strong, m esoderm al, nearly  round in transverse  
sections. M esenteries tow ard the  base arc in abou t 96 pairs. T here are  abou t 
twelve pairs of w ider and  m ostly  perfect m esenteries; those of th e  th ird  cycle 
are well developed; those of th e  fifth cycle very  small. All or nearly  all of the  
m esenteries bear gonads. The longitudinal muscle is definite and  w ell-developed 
in the  larger m esenteries, and placed near the  m iddle. T here  is considerable 
irregularity  in the  m esenteries above the  m iddle of the  stom odæ um , due to  the  
fission. I t  was taken  by F. Johansen  a t  S ta tion  41, in  B ernard  h a rb o u r 
D olphin and Union s tra it, N orthw est T erritories, in 10 m eters, on a b o tto m  of 
sandy  m ud, Ju ly  20, 1915.
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Sub-fam ily  C H O N D R A C T IN IN Æ  H ad d on.

Chondractininœ H a d d o n , Sei. T ran s . R oyal. D ub lin  Soc., vol. IV , p a r t  V, 
pp. 304, 305, 1889, (Revision B ritish  Actiniæ, P a r t  I) . M cM u r r i c h , 
Proc. U. S. N a t. M useum , vol. X V I, p. 183, 1895.

Lower p a r t  or m ost of th e  colum n is usually  more or less firm and  often 
verrucose; upper p a r t  is differentiated . I t  is softer or m ore flexible, often 
w ith crests or flutings, or defined by  a transverse row of verrucæ , and  is capable 
of being strongly  infolded; outside of the  lower p a r t of th e  column m ay have a 
m ore or less ad h eren t epiderm al coating; cinclidæ few, no t to  be easily detected  
unless in  use while living. A contiæ  are p resen t b u t n o t num erous. T entacles 
contractile , large, num erous, in  several hexam erous cycles. Two siphonoglyphs 
and tw o pairs of d irective m esenteries are norm ally presen t. U sually there  are 
six or tw elve pairs of wide perfect m esenteries, which m ay be sterile, b u t m any 
o ther pairs m ay be a ttach ed  to  the  upper p a r t of the  stom odæ um , near the  oral 
disk. Sph incter m uscle is mesoglœal and  usually  strong. Base m ay enclose a 
ball of m ud for anchorage, or it  m ay  be a ttached  to  stones, etc., or it m ay clasp 
and surround slender supports, such as the  axes of alcyonarians.

A ctinauge Verrill.

Actinauge V e r r i l l , Bull. M us. Com p. Zook, Vol. X I, p. 50, 1883. Type A.
verrillii, form erly Urticina nodosa Verrill (non  M üller).

Actinauge  H a d d o n , op. cit., 1, p. 3 1 7 ,18S9. M c M u r r i c h , op. cit., p. 183,1893.

Large ac tin ians of the subfam ily C hondractininæ , having the  ten tacles 
and upper p a r t of th e  body or capitu lum  capable of involution. In tegum en t 
of the body form ed of tw o kinds; th a t  of the lower p a r t is firm and often th ick , 
w ith persisten t, solid verrucæ  or tubercles, usually in vertical rows, and often 
more or less covered w ith  a th in , tough, epiderm al coating; th a t  of the  upper 
p a rt of the  body  form s a m arginal, b righ ter coloured capitu lum  below th e  te n 
tacles, w here it  is softer and lubricous, secreting m ucous abundan tly , and 
usually rising into longitudinal ridges, crests, or oblong tubercles, w hich run 
to  and  un ite  w ith  th e  bases of all or nearly  all of the  tentacles. Cinclidæ are 
few, sca ttered , and  inconspicuous am ong the verrucæ, A contia are present. 
T he basal disk m ay be broad and  flat, adheren t, or it m ay be bulbous, clasping 
m ud, or it  m ay  ensheath  the  branches of Gorgonidæ, etc. Tentacles long and 
large w ith a basal aboral lobe, contractile  and  retractile. T he basal lobe m ay 
be inconspicuous in strong ly  contracted  specimens, or the  d ista l p a r t  m ay be 
p a rtly  invag inated  in to  the  basal lobe in some cases. Lips w ith large folds and 
two gonidial grooves.

T he soft subm arginal band  or capitu lum  is usually  phosphorescent, due 
to the  m ucous. In  con trac ted  specim ens it is usually  entirely  invectecl and 
concealed.

T his genus, like Actinernus, has m arginal elevations of the  wall, running 
to and un iting  w ith  the  ou ter bases of the  tentacles, b u t in Actinernus, 
there is no specialized subm arginal zone or capitulum , and the  body is no t 
verrucose.

T he sph incter m uscle is large and  mesoglceal. Six or tw elve pairs of 
m esenteries are perfect and  usually  sterile in the middle p a rt of th e  body, b u t 
m any m ore m ay  be perfect near th e  disk; usually only th e  six large p rim ary  
pairs reach the  base of the  stom odæ um . M esenteries m ay form  four to  six 
hexam erous cycles, o r even m ore in large examples. Mesogloea is very  th ick , 
especially in the  upper p a r t  of the  column a t the  p arapet.
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A ctinauge verrillii M cM u rric h .

Actinauge verrillii M c M u r r i c h , op. cit., p. 1-4, pi.  X X X ; Figs. 86-89; PI.
X X X I; Figs. 90-92; PL X X X V ; Fig. 121, 1893, (S tructure).

Actinauge nodosa (pars) V e r r i l l , B ulletin  M us. Comp. Zool., A ol X I , p. 50, 
PI. VI, figs. 7, 8, 8a, 1883; Ann. R eport U.S. Com m . Fish and  Fisheries 
for 1883, pp. 514 (12); 534 (32); PI. V, fig. 20, 1885.

Actinauge verrillii W h i t e a v e s , op. c it., p. 38, 1901. H a r g i t t , A nthozoa of 
W oods H ole R egion, p. 249, 1914.

P la te  X IX ; Fig. 1. P la te  X X V II; Fig. 2, (anatom y). P la te  X X X ; Fig. 2.

The m ost common adu lt form  in expansion has the  body m ore or less 
cylindrical, vary ing  to  hour-glass shape. The base m ay be broad and  flat 
often m uch broader than  the body, and adheren t to  stones and shells; it  m ay 
closely clasp cylindrical w orm -tubes, branches of gorgonidæ, etc., or m ore often 
i t  m ay be deeply concave and bulbous, and enclose a m ass of sand  and  m ud. 
(PI. X IX , Fig. 1). Specimens w ith these different styles of base m ay  all occur 
in the  same locality, w ithout o ther corresponding differences.

T he column is usually nearly  covered w ith hard , prom inent, and  persisten t 
verrucæ , arranged in p re tty  regular vertical rows, the  upper ones becom ing 
larger and m ore prom inent, often with a hard  sharp tip , the  lower ones gradually  
dim inishing and disappearing close to  the base. U sually there  are 12 larger 
rounded ones in a transverse row, below the capitulum . In  very  large exam ples 
the  lower p a rt of the  body is usually nearly  sm ooth and naked, w ith  a firm, 
cartilaginous tex tu re , due to the  th ick  mesoglcea, b u t higher up there  will usually  
lie some conical or rounded verrucæ  or small tubercles, on some of which the  
brownish epiderm al coating is still retained.

The ten tacles are no t very large, m oderately long and ra th e r  sto u t, change
able, w ith the  tips either acute or obtuse; and with a d istinc t swollen basal 
lobe; in large examples they  are num erous, up to 120 or more, form ing several 
rows. In  sm aller specimens often 72 or 96. P la te  X X X , Fig. 2.

W hen preserved, the  upper p a rt of the column is generally strongly  involuted 
and th e  ten tac les and  p a rt of the  capitu lum  are concealed. In  th is  condition 
th e  capitulum  is covered with convergent, strongly raised folds, or crest-like 
ridges, larger and sm aller ones irregularly  alternating . These crests correspond 
in num ber to  the  tentacles, and run up to  th e ir outer bases; the  larger ones, 
which correspond to  the  inner or p rim ary  ten tacles, can be traced  inw ard 
betw een the  ou ter ten tac les un til they  run  to  and coalesce w ith  th e  external 
basal portion of the inner ones. (P la te  X X X , Fig. 2). The upper portion of the  
column, covered by  these ridges and crests, is d ifferentiated from  the  p a r t  below 
it, for its in tegum ent is soft and lubricous, and usually  decidedly red or pink 
in colour during life; and th is portion, like the  ten tacles, secretes an  a b u n d an t 
m ucous, which is strongly phosphorescent. A row of rounded w arts or larger 
tubercles, or a m ore or less m arked, transverse, verrucose ridge or “ p a rap e t ’ 
separates th is  upper or subm arginal capitu lum  from the  general surface of th e  
colum n, which is firmer, more or less verrucose, and generally w holly or p a rtly  
covered w ith  a d irty , brownish, tough, and firmly adheren t coating, w hich is 
strongly  w rinkled in contracted  specimens, and som etim es has hydroids, bryozoa, 
and even such shells as Anomia  adhering to  its surface. This covering is often 
partia lly , and  som etim es wholly w anting, especially in very  large exam ples. 
I t  often persists on the  larger upper verrucæ , even when ab sen t elsewhere, 
and  in some ra th e r  exceptional specimens it  is m uch th ickened  on these w arts, 
or even form s for them  hard  conical tips, som etim es affecting th u s  only the  
u pperm o st row , b u t a t  o ther tim es several series of them .

The colour of the  body, in life, is usually  dull pale red, flesh colour or sal
mon, where i t  is no t concealed by  the d irty , dark  brown epiderm is; th e  verrucæ
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are often w hitish  or p ink , while th e  w rinkles and  grooves betw een them  are 
dark  brow n or m ud-colour; th e  subm arginal zone, which is 15 to  20 mm. or 
m ore b road  in th e  larger exam ples, is b rig h t red, orange-brow n, or chocolate- 
brow n; th e  colour is often in stripes of darker and ligh ter tin ts . T he ten tac les 
are usually  d a rk  p ink , salm on, orange or orange-brow n, vary ing  to  dull red 
and chocolate-brow n. D isk  usually  orange or reddish brow n, or chocolate, 
w ith ligh ter and  d a rk e r rad ii.

Specim ens from  sto n y  bo ttom s have th e  base broad  and  firm ly adheren t 
to  pebbles, shells, e tc . On fine san d y  and  m uddy  bo ttom s in  deep w ater th e  
base usually  becom es bulbous and swollen, enclosing and nearly  surrounding 
a large m ass of sand or m ud ; in  these situa tions th e  basal p a r t  of the  column is 
evidently  buried  in th e  m ateria ls of th e  bo tto m  and as the base has only a small 
opening to  its  large cav ity  i t  is unable to  w ithdraw  itself from  the  enclosed m ass 
of d irt, of w hich th e re  is often  several ounces in each of the  large actin ians, and 
there m ay  be a hundred  or m ore of these in  a single haul of the  traw l.1 The 
haul gave excellent sam ples of th e  bo tto m  deposits unaltered  by washing out.

This species, like several others, also has th e  h ab it of a ttach ing  itself to  
the dead stem s of gorgonians, to  stem s of large hydroids, to  sponges (Cladorhiza 
grandis), and  especially to  th e  large quill-like tubes of th e  large annelid, Hyalin-  
æcia artifex Ver., w hich is often very  ab u n d an t on th e  sam e m uddy  bottom s 
where th is  ac tin ian  abounds. Such examples, as th ey  grow larger, fold th e  basal 
disk around  th e  supporting  stem  or tube  un til th e  tw o edges m eet and then  
firmly un ite  together, by  a su ture, so th a t  th e  stem  seems to  go th rough  th e  base 
itself.

These th ree  form s of th e  base occur in specimens th a t  are otherwise sim ilar, 
and also in  several varie ties based on the  tubercu la tion  of the surface. Speci
mens having flat and  o thers w ith bulbous bases often occur in the  same haul 
and some have been tak en  th a t  are in term ediate , having one edge of the  base 
a ttached  to  a sm all shell or pebble, while the  rest of it  enclosed m ud.

T his species grows to  a large size. Exam ples were often taken  th a t  were 
80 to  100 m m . (4 inches) in  d iam eter, and 100 to  150 m m . (6 inches) high. 
O rdinary ad u lt specim ens are 50 to  75 m m . broad, and 80 to  100 m m . high, 
w ith the  larger ten tac les abou t 15 to  20 m m . long.

I t  has been tak en  by  th e  U.S. F ish  Com m ission a t a large num ber of s ta tions 
on the  Gulf S tream  slope, off M a r th a ’s V ineyard, N an tu ck e t, and Long Island , 
and off C hesapeake bay , during 1880, to  1886, in 86 to  1,098 fathom s. In  th is 
region it  is often very  ab u n d an t and of large size. T he sm aller ones here m ostly  
occur clasping th e  large tubes of Hyalinoecia ; the  large ones in the  deeper localities 
generally enclose a ball of fine sand or m ud in the  bulbous base.

A ctinau ge rugosa. New species.

Urticina nodosa (F ab r.) V e r r il l , Amer. Jou rn . Science, Vol. VI, p. 440; vol. 
V II, p. 413, pi. V II, fig. 7, 1874 (non  F a b r ic iu s  sp.), Proc. Amer. Assoc. 
Adv. Science, Vol. for 1873, p. 349, 1874, (E xploration of Casco B ay). 
N o t Actinauge nodosa V e r r il l , of 1882-3. Sm it h  and  H a r g e r , T rans. 
Conn. A cad. Science, Vol. I I I ,  pp. 11, 54, 1874.

P la te  X IX ; Figs. 2 & 3. [P la te  X X IV ; Fig. 2. P la te  X X V II; Fig. 1.
T ex t Fig. 14.

Colum n m ostly  ra th e r  rigid w ith  a th ick  and  firm cortex, w ith some ad h eren t 
epiderm is; generally  nearly  cylindrical w ith  a som ew hat expanded base; upper 
p a rt or cap itu lum  defined by  a transverse  row  of ab o u t tw elve larger or more

'A t som e localities in deep w ater, off th e  northeastern  U nited  S ta tes coast, a t  least a  barre l full or 
hundreds of large actinians were brought up in a single haul of the trawl. This species made up the greater 
part of such lots.
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prom inent usually compressed and  irregular, obtuse or subconical tubercles; 
below these the  surface, except near the  base, is covered w ith  ra th e r  scattered  
and unevenly placed firm tubercles, vary ing  in  size, and  m ostly  transversely  
elongated in  contraction ; betw een these the  surface is strongly  transverse ly  and 
longitudinally  w rinkled in contraction. T he tubercles in  large specim ens do 
n o t show any  notable arrangem ent in vertical rows, in m ost cases, because of 
th e ir fewness, b u t th ey  are ac tually  in  rows, m ore ev idently  so in  th e  young. 
The upper p a rt, or capitulum , has a softer in tegum ent and is closely covered 
w ith num erous prom inent folds or crests, having the  th icker aboral lower edge 
lobed or verrucose, or irregularly scalloped or crenu lated ; less so in  th e  young; 
each of these extends to  and joins a ten tacle , becom ing th in  and  sm ooth n ear the 
m argin. This capitu lum  can be com pletely con tracted  and  infolded, together 
w ith the  reversed tentacles.

The ten tacles are num erous, 96 or more in  the  larger specim ens, arranged 
in abou t five cycles. T hey are ra th e r s to u t no t very  long, usually  b lu n t in 
expansion; the  inner 12 or 24 are m uch the  larger; those in th e  ou ter rows are 
no t very  small in the  type. Two siphonoglyphs and  th e  lip-lobes are large. 
The colour of the  column, when cleaned of its d a rk  coating, below the  capitu lum  
or collor, in  life was usually  dull pale red or flesh-colour, w ith the  exposed sum 
m its of the  tubercles w hitish. The capitulum  was b righ ter red  and lubricous; 
ten tac les were either dull salmon-colour or brow n, som etim es chocolate-colour.

F ig . 14. A ctinauge rugosa  V errill. Im p e rfe c t m esen te ries  of th e  4 th  a n d  5 th  cycles w ith  th e  
gonad s p a r t ly  rem oved , m u ch  en larged .

I t  was first tak en  by  the  “B ache,” in 1873, in 430 fathom s, off Georges 
bank. I t  also occurred off Casco bay  in 1873, in 95 fathom s. Also in  the 
Gulf of St. Law rence (Coli. W hiteaves). A num ber of specim ens tak en  on 
the  G rand  Banks and other fishing banks were b rough t in by  the  G loucester, 
M ass., fishermen and presented to  the  U.S. Fish Com m ission in  1878 to  1881. 
T hey  were all listed then  as U. nodosa. I t  was no t nearly  so a b u n d an t in our 
collections as A . verrillii. I t  has also been tak en  by th e  Ü. S. Fish Com mission 
off Cape Cod, in 50 to  90 fathom s; Gulf of M aine, M assachusetts bay , B ay  of 
Funcly, in  50 to  150 fathom s; off N ova Scotia, in 50 to  110 fathom s, 1877.

A few specimens of relatively sm all size are in the  collections from  H udson 
bay  in 1920. These are strongly contracted  and some are still p a rtia lly  covered 
on th e ir  sides and bases w ith a dark  brow n adheren t epiderm al coat'ing, as in 
m ost o ther localities. The bases were ad h eren t to  stones. T he verrucae of the 
walls are no t very conspicuous, b u t form  im perfect longitud inal rows. The 
surface betw een them  is strongly w rinkled both  ways. T he cinclidæ are  incon
spicuous am ong the wrinkles and  appear to  be few.

One lo t (of 2) was from  R ichm ond gulf, abou t th ree  miles from  th e  entrance
east side of H udson bay , in 12-13 fathom s, stones, sand and  red  algæ abou t
N . la t. 56°, Aug. 23, 1920. Collection of F. Johansen.
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The o ther was from  R ichm ond gulf in 25 fathom s, Aug. 24, 1920, obtained 
from  Eskim os by F. Johansen . A nother specim en came from  R ichm ond gulf in 

.15-25 fathom s. Collected by  A. P. Low, June, 1899. In  collection of V ictoria 
M em orial M useum , C at. No. 55, C œ lenterates.

I t  was n o t previously know n to  occur in H udson bay, nor in  such shallow 
watey.

I t  has also been tak en  by  th e  U .S. Fish Com m ission off Cape Cod, in 50 to  
90 fa thom s; G ulf of M aine; M assachusetts B ay; B ay of F undy , in  50 to  150 
fathom s; off N ova Scotia, in  50 to  110 fathom s, 1877.'

In  longitud inal sections (PI. X X V II, fig. 1) the  colum n wall is seen to  be 
very th ick , especially in the  upper p a rt, or p arapet, nex t the  capitulum , owing 
to  th e  th ick  m esoglœa, especially if the  section cuts one of the  larger verrucæ. 
The sph incter m uscle is very  large and  th ick , w ith  a simple p innate  arrangem ent 
of the  m uscle fibres. T he stom odæ um  is large w ith strong longitudinal folds. 
Only a few acon tia  were found.

In  a transverse  section of a small specim en from  H udson bay, abo u t 30 
mm. in d iam eter, abou t the  m iddle of the  stom odæ um , there  are four complete 
hexam erous cycles of m esenteries. T he six p rim ary  pairs are alone perfect and 
sterile; th e ir  longitudinal muscles are ra th e r  th in  and  extend nearly  across 
them . All th e  o ther m esenteries are covered w ith  gonads, w hich com pletely 
fill all th e  areas betw een the  p rim ary  pairs. T he secondary pairs nearly  reach 
the stom odeal w all; th e  tertia ries are sm all b u t well developed; those of the 
fourth  cycle are qu ite  narrow  and th in , b u t all bear gonads.

In  a transverse  section m ade across the  upper p a r t of the  stom odæum , near 
the oral disk, m ost of th e  tentacles, or th e ir basal lobes, are cu t across, for they  
are infolded w ith in  th e  stom odæ um ; here there  are 12 pairs of nearly  equal 
perfect pairs of m esenteries, and  i t  is no t easy to distinguish those of the  first 
and second cycles except by  th e ir  positions, for all are m uch alike. T heir 
muscles are th ickened . In  this section th e  m esenteries of th e  th ird  and  some of 
the fourth  cycles b ear gonads; those of th e  fo u rth  cycle are very  small and some 
are lacking.

T h is was form erly  believed by  me to  be the  tru e  Actinia nodosa of O. 
Fabricius (1780), from  deep w ater off G reenland, very  briefly and poorly 
described.

H addon  (op. cit., 1890, p. 308, PI. X X X III , fig. 13, PI. X X X V , fig. 4) 
described an d  figured a very  different looking specim en, tak en  off G reenland, 
as the  tru e  nodosa, and  referred it  to  th e  genus Chondractinia, after L ü tken , 1860.

H ad d o n ’s specim en looks m ore like m y C. tuberculosa th a n  like the  presen t 
species, w hich is a tru e  Actinauge, having the  capitulum  covered w ith  high 
crests. H is specim en had  a sm ooth capitu lum  and  the  column tubercles are 
conical and in  regu lar vertical rows, while the  ten tacles lack th e  basal lobe. 
I ts  colum n wall w as unusually  rigid.

H ow ever, am ong th e  m any hundreds of specim ens of th is group, dredged 
by th e  “ A lb a tro ss” in deep w ater there  were some th a t  had  verrucæ  arranged 
as in  H ad d o n 's  C. nodosa and  probab ly  were the  sam e species. T hey  were a t 
th a t tim e classed as one of the  varie ties of the  present species. T hey  are no t 
now accessible for exam ination .

T he Actinauge nodosa of D anielssen is also unlike H addon s C. nodosa, and 
m ay be identical w ith m y Chondr actinia tuberculosa. I t  is covered w ith large, 
irregular tubercles and has a sm ooth cap itu lum . Tentacles ra th e r long and 
stou t, round  tip p ed .

9343— 7
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A ctinauge borealis. New  species.

P late  X X IV ; Figures 1 - lh .

Among the  H udson bay actinians were tw o specim ens th a t  seem to belong 
to  an  undescribed species resembling Actinauge rugosa externally , b u t having 
m uch longer ten tacles which lack the large basal lobe usually seen in  th a t  genus, 
and  differ in o ther ways.

B oth  specimens are very strongly contracted , so th a t  the  in ternal organs 
form a com pact mass. The longer inverted  ten tacles reach to  and  below the 
base of the  long stom odæum , or quite  to  the basal disk in some cases.

The column-wall is firm, strongly wrinkled both longitudinally  and tra n s
versely; it  also has vertical rows of low, bu t persisten t, verrucæ . T he whole 
surface below the  capitu lum  is covered w ith a firmly adheren t, th in , dark  coloured 
eipderm al coating, much as Phellia. Tin' capitulum  is strongly  inverted , but 
sections show that, it  is covered by num erous raised ridges, w ith a plain  edge 
tow ard the  m argin, b u t thickened' and crenulated tow ard the  p arap e t.

The verrucæ on the parapet, are not much more prom inent th an  those 
below, and have the  same structure.

The ten tacles are num erous, up to  84 to  90, slender, the inner ones nearly 
as long as the  colum n; they  are so crowded by contraction th a t th ey  are angular 
in sections.

The stom odæum  is elongated w ith the  walls strongly p licated. Two siph- 
onoglyps are present.

T he sphincter muscle (P late X X IV , figs. 1, la ) is mesoglceal and  very  well 
developed. In transverse sections, m ade near the  oral disk (figs. Ib -lc )  and 
including some of it, there  are about 24 to 40 perfect m esenteries, w hich are 
all very much alike, w ith strong re trac to r muscles extending nearly  across the ir 
whole b read th .

Between these perfect m esenteries there are pairs of small, narrow  ones, 
which bear gonads. A little  lower down there are twelve pairs of perfect m esent
eries; and below the middle of the  stom odæum  there are only six pairs. They 
are sterile (fig. If). All the  o ther m esenteries bear dense c lu ste fi of gonads and 
filam ents, squeezed com pactly together by the severe contractions of the  walls.

Between every pair of m esenteries there is a narrow , angular, raised endo- 
derm al ridge (r, r,) which appears triangu lar in the  transverse sections. These 
occur of larger size and less acute between the prim aries, and are very  small 
between those of the fourth  and fifth cycles (fig. If).

The ectoderm  (figs. le , If, h, h) is m oderately th ick  and firm, w ith deep 
grooves caused by wrinkles, and containing m ore or less of the  dark  epiderm al 
coating, and w ith thickened places caused by the  verrucæ  (figs. Id , Ig , v, v).

The m esogkea is m uch th icker than  the  ectoderm  and endodenn com
bined (le , lg , h, h). I t  is crossed by num erous very fine, nearly  s tra ig h t, m uscu
lar lines, running out. from  the endoderm a t nearly  right, angles, often m ore th an  
half way across. In  some sections th ey  are bent a little  in zigzag forins.

None of the  original colour rem ains except, a tinge of light red on the  re trac ted  
oral p a r t of the  disk and upper part of the  m esenteries (fig. 1, m ).

T he contracted  specimens are nearly  cylindric and higher th a n  broad. 
The larger one is 25 mm. high; 13 mm. in diam eter; length of the  longer re trac ted  
ten tacles 22 m m .; ou ter shorter ones, about. 10 to  12 mm.

These two specimens came from Richm ond gulf, east side of H udson  bay, 
in 25 fathom s, A ugust 24, 1920, obtained from  Eskim os by F. Johansen .

T he generic position of th is species seemed a little  doubtfu l. I t  looks 
m uch like some species of Phellia, b u t differs in having a verrucose wall and  a 
ribbed capitulum . From  typical Actinauge i t  differs chiefly in lacking notable 
basal ten tacu la r lobes and in having very long slender ten tacles. H ow ever, a 
careful exam ination shows the basal lobe on some of the  less pow erfully com
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pressed ten tac les. T heir ap p aren t absence on others is p robab ly  due to  the 
v iolent pressure p u t  on them  during  contraction .

T he d a rk  epiderm al coating is th icker, rougher, and  m ore firm ly adheren t 
th a n  in  th e  allied species. I t  covers th e  basal disk and all th e  colunm -'vall up 
to  th e  cap itu lum , and  p ene tra tes deeply in to  th e  w rinkles of the  surface, as seen 
in sections.

S tep h anau ge Verrili.

Stephanauge V e r r il l , A m er. J o u rn . Sei., Vol. V II , p . 145, n o te , F eb ., 1899 
T y p e , S. nexilis  V er.

Stephanactis  H e r t w i g , Voy. Challenger, Zool. Vol. V I, p . 87, 1882. T ype w as 
S. tuberculata, p i .  iii, figs. 7-7a, (non Verrili, 1869).

? Hormathia  Gosse, Ann. and M ag. N a t. H ist., ser. 3, vol. I I I . ,  p. 47, 1859. 
? H a d d o n , op. cit., 1889, p. 309 (in part?).

C h itonactin inæ  w ith  the  g rea ter p e rt of th e  column-wall th in , flexible, 
sm ooth or nearly  so below the  th ickened p arapet, w ith  or w ithou t an  im perfect 
epiderm al coating, and  w ith few small and usually obscure cinclidæ; and 
bearing tow ard  th e  to p , in  typ ica l species, a transverse row of verrueæ  on th e  
parapet, defining th e  capitu lum , which is m ore flexible and covered w ith folds 
or small ridges runn ing  to  the  bases of th e  ten tacles. Tentacles are num erous, 
swollen a t  th e  aboral base, and w ith  th e  capitulum , th ey  can be entirely  re trac ted . 
Sphincter m uscle mesoglceal and  ra th e r large. U sually 12 or m ore pairs of 
m esenteries m ay  be perfect near th e  oral disk; lower down 12 pairs m ay be 
perfect; n ear th e  base of the  stom odæ um  only 6 pairs are perfect; all m esen
teries m ay  bear gonads, except perhaps the  six prim ary  pairs. A contia few. 
The base m ay be e ither am plexicaul or flat. The typ ical species seems to  differ 
from  Hormathia  m ain ly  in having lobed ten tacles and the  capitu lum  covered 
w ith ridges, and  n o t having so no tab le  a row of subm arginal tubercles or verrueæ. 
The am plexicaul h a b it is no t a generic character.

Stephanauge n exilis Verrili.

Actinauge nexilis  V e r r i l l , op. cit., 1883, p. 55, pi. VI, figs, 4, 5; op. cit., 1885, 
pp. 511, 534, pi. V II, figs. 22, 22a. .

Stephanauge abyssicola V e r r i l l , Amer. Jour. Sei., Vol. V II, pp. 145, 217, note, 
fig. 31, 1899; (non M o s e l e y  sp.).

P la te  X X II ;  Figs. 5, 6. P la te  X X V III ; Figs. 1-4. P la te  X X X ; Fig. 3.

V The colum n wall is ra th e r  th in , b u t strong, and it  is nearly  sm ooth, except 
for wrinkles, w ith  no notab le  verrueæ ; folds of the  capitu lum  are notable. rlh e  
sphincter m uscle is mesoglceal and  som ew hat th ick . Tentacles are m oderately 
stout, num erous, ab o u t 96 to  108 in th e  larger specimens, arranged in four or 
T v e  hexam erous cycles. T heir bases are som ew hat swollen, opposite the  
cap itu lar folds. In  a transverse section, near the  disk, the m esenteries of m any 
pairs join th e  stom odæ un and disk; betw een m ost of these pairs there  is a smaller 
pair of the  fo u rth  or fifth cycle, m ostly  bearing gonads and no t a ttached  to  the 
stom odæum . Lower dow n only abou t 12 pairs are perfect, and  near th e  lower 
end of the  stom odæ um  there  are only 6 perfect pairs. Many^ of these, especially 
those of th e  second and  th ird  cycles, bear gonads (P la te  X X X ; Fig. 3.)

A contia are ap p aren tly  few; so litary  ones are occasionally seen em itted  
from  th e  sm all sca tte red  cinclidæ, which are seldom noticeable when n o t in  use.
. 9343— 7I
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One specimen (PL X X II, fig. 7) had several very  d istinc t cinclidæ, and  some 
ou ter in tegum ent. I t  m ay be a very  d istinc t species. No sections of it  were 
m ade.

This species is very closely related  to  Actinauge, to  which I  form erly referred 
it. The onljT notable distinctions seem to be the lack of tubercles below the 
p arap e t and the th inness of the walls w ith a corresponding decrease in th e  th ick 
ness of the  sphincter muscle. The character of the  cap itu lar ridges, the  swollen 
bases of the  tentacles, and the arrangem ent of the m esenteries are nearly  the 
same if specimens of equal age be com pared.

I t  has been suggested th a t it  m ight be re la ted  to  K o ro n a  margarites of 
Danielssen, 1887, b u t th a t  appears to  be quite different, although i t  has the 
same am plexicaul hab it, as do m any other unrelated  species. Korema  has a 
nearly  sm ooth column w ith a few perforated  papilla?, p robably  raised cinclidæ, 
and with some sim ilar papilla? on the  disk. The m argin is crenulated  and  there 
are no cap itu lar folds. I ts  tentacles seem no t to  be re trac tile . I t  has 12 pairs 
of perfect m esenteries. I t  probably belongs to  the same subfam ily.

I t  m ay be nearer Actinia abyssicola Moseley.
Our species has been taken  on the  fishing B anks off N ova Scotia m any 

tim es by  the  G loucester, M ass., fishermen. I t  was dredged by th e  “ B lak e” 
and by  the  “ A lbatross” a t several sta tions in 168 to  245 fathom s, nearly  always 
a ttached  to  bare portions of the axis of living Balticina, som etim es singly, b u t 
more often in clusters of three or more, united  together by  su tures and so large 
and  heavy th a t  the Balticina bends over. The Challenger specim ens of S. 
abyssicola had  the same hab it aud were from the same region.

H ertw ig included two species in his genus Stephanactis, viz. : first, S. tuber
culata H .; and second, S. abyssicola (Moseley, sp. H e very  fully described the 
form er extenially  and internally , bu t owing to  the  s ta te  of the  two specimens 
of the second he did no t give m uch new inform ation, b u t found th a t it  agreed 
in m ost s truc tu ra l characters w ith the  form er. B u t he no ted  th e  relative 
sm oothness of the  capitu lum  and th e  presence of a few cinclidæ.

H is S. tuberculata had strong capitu lar ridges or folds, some of them  lobate, 
and a verrucose p arape t; the  ten tacles had swollen bases, and he found a few 
papilliform  cinclidæ. I t  is, therefore, very like m y S. nexilis in appearance 
and  structure .

The generic nam e, Stephanactis1 was, however, used by me m any years 
previously for a very different genus. Therefore, I proposed in lS 9 9 to  use 
Stephanauge for the generic nam e, b u t I  erred in th ink ing  th a t  >S. abyssicola 
was the same as nexilis, and figured the  la tte r  under the  nam e, .8. abyssicola. 
The real abyssicola m ay be generically d istinct, if th e  character of th e  parapet 
and capitu lum  are to  be considered im p o rtan t in th is group.

Stephanauge tuberculata (H ert. sp., op. cit., p. S7, pi. I I I ,  figs. 7-7b) was 
tak en  in .345 fathom s, L at. 35° 11' N .; Long. 139° 28' E a s t: a ttach ed  to  dead 
p arts  of the axis of a Virgularia.

R aphactis Verrili.

Raphaelis V e r r i l l , A m e r .  J o u r n .  S c ience ,  Vol. V II, p. 144, 1899. T y p e ,  
R nitida V e r r i l l .

Stephanactis (pars) H e r t w i g , op . c i t . ,  1S82, (non V err i l i ,  1S69).

M y  g e n u s  Raphactis  (op . c i t . ,  1S99, p .  144) is  m u c h  l ike  Stephanauge e x te r 
n a l l y  a n d  in t e rn a l ly ,  e x c e p t  t h a t  n o  a c o n t i a  w e re  f o u n d ,  so t h a t  i t  w a s  fo r m e r ly

1Stephanactis Verrili, (Proc. Essex Inst., Vol. V I, p. S9 (38), 1869), was th e  nam e given to S  indica 
Ver., of th e  fam ily  D iscostom idæ. I t  was from  G aspar S tra it . T h e  type  has 12 v e ry  m useular perfect 
m esenteries. T h e  sphincter muscle is endoderm al, circum scribed, large, oval in section; column is w ithou t 
verrueæ or suckers noticeable in alcoholic specimens; cortex is strongly  w rinkled in bo th  directions
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referred to  P arac tid æ . P robab ly  its  acontia  had been lost by  strong contraction . 
In  th a t  case i t  would belong to  th is  subfam ily and  would come near Hormathia, 
on account of its  sm ooth  cap itu lum  and  scapus, b u t it  differs from  th a t  genus, 
as a t  p resen t understood , in  lacking a circular row of coronal verrueæ  on the 
parapet.

In  these characters i t  is like th e  Actinia abyssicola M oseley, referred to 
Stephanactis  b y  H ertw ig . B oth  he and M oseley described the parap e t as th ick 
ened b u t n o t verrucose. H ertw ig  found a few cinclidæ, b u t no acontia.

R aphactis abyssicola (M oseley) Verrill.

Actinia abyssicola -Mo s e l e y , T rans. L inn. Soc., Ser. 2, Vol. 1, p. 297, PI. 45, 
fig. 5, 1877. A ndres, op. cit., p. 364.

Stephanactis abyssicola H e r t w ig , op. cit., 1882.

P la te  X X II ;  Fig. 7(?)

A ccording to  M oseley, in life its colour on the  column was reddish yellow, 
paler on the  p a ra p e t; capitu lum  rose-red, w ith darker rad ial lines; disk rose- 
red, ten tac les paler red. H eight was 5 m m .; g rea test b read th , 35 m m . I t  
was tak en  in  la t. 40° 17' N ., sou th  of N ova Soctia, in  1,350 fathom s, in  1873.

I t  p robab ly  should be called Rajihactis abyssicola, for it  agrees well w ith 
the ty p e  of th a t  genus, in  m ost respects. P erhaps m y fig. 7, of pi. X X II , is 
the  sam e species, from  n ear the  same region.

S yn an th u s m irabilis Verrili.

Synanthus mirabilis  Ve r r il l , Amer. Journ . Science, Vol. X V III , p. 474, 1879; 
vol. V II, p. 211, fig. 23, 1899 (pars)-, Bull. M us. Comp. Zool., vol. xi, p. 48 
1883. (P robab ly  no t fig. 9, pi. VI).

F ig . 15. S y n a n th u s  m ira b ilis  V errili. T w o  in d iv id u a ls  su rro u n d in g  an d  g ird lin g  a  b ra n c h  of 
P aragorgia  (c, cl,), a n d  u n ite d  b y  a  su tu re  ab o v e  an d  below  (a, b ,) ;  x a b o u t l j .

T his sm all species has no t ye t been obtained in  a sufficiently good s ta te  
of p reservation , for com plete anatom ical studies by  sections; it  has abou t 48 
pairs of m esenteries; only six pairs are perfect; sphincter muscle mesoglœal, 
thick.

I t  has th e  am plexicaul hab it, common to m any other deep sea species. 
This p a rticu la r species seems to  prefer to  a tta c h  itself to  the  sm aller branches 
of Paragorgia arborea. I t  th en  spreads its  base around the  branch, the  two 
opposite lobes m eeting and  un iting  by  a su tu re , th u s  girdling th e  b ranch  and  
som etim es causing a deep constriction , a t  w hich the  b ranch  m ay easily b reak  
off. F req u en tly  tw o or m ore un ite  together, to  form  th e  girdle, as in th e  figure.



102 G Canadian Arctic Expedition, 1913-1918

The column and basal expanse are sm ooth, w ith  no epiderm al coating , 
ten tacles are num erous, about 96, small and  n o t very  slender. A contia rvere 
no t observed, b u t its general hab it and  in ternal s tru c tu re  are so m uch like some 
of the Sagartiadæ  th a t  it probably belongs to  th a t  fam ily. I t  is possibly related  
to  Raphaelis nitida Verrili or to R. abyssicola (M oseley).

T his has been found chiefly on large specimens of Paragorgia from  the 
B ank fisheries, Such specimens are generally dried, and  so th e  A ctin ian  is 
spoiled. Specimens on the  stalks of dead gorgonians in alcohol, form erly 
described and figured by me as th is  species (op. cit., 1883, p. 4S, pi. V I, fig. 9) 
m ay be a d istinc t species. I ts  in ternal s tru c tu re  was n o t studied.

C hondractin ia L ü t k e n .

Chondrcictinia L ü t k e n , Vidensk. M eddel. N a tu rh is t. F o ren . K jö b e n h a v n , 
p. 184, 1860. (T y p e  C. digitata M ü l l .). H a d d o n , op . cit. p . 305, 1S89. 
M cM u b r ic h , op. cit. p . 1S7, 1S93.

Actinauge (pars) V e r r il l , op. cit., 1SS3. -

Column stout, firm, bearing on the g reater p a r t large, perm anen t, thick 
verrueæ  or tubercles in more or less ev ident longitudinal rows, and usually 
more or less covered w ith an  im perfect epiderm al coating. Cinclidæ ind istinc t; 
subm arginal zone softer, flexible, no t bearing crests or ribs. S phincter muscle 
large, th ick , mesoglceal; mesogloea unusually  th ick  and  firm. Six prim ary  
pairs of m esenteries strong, sterile. Two large siphonoglyphs. T entacles 
stou t, w ithou t basal lobes.

C hondractinia tuberculosa (Verrill).

Actinauge nodosa var. tuberculosa V e r r il l , Bull. M us. Com p. Zoology, vol. 
XI, p. 53, pi. VI, fig. 7,1883; A nnual R eport of Comm, of F ish  and Fisheries 
for 1SS3, p. 612, pi. V, fig. 20a, 1885.

Chondractinia tuberculosa M cM u r r ic h , op. cit., 1893, p. 187. W h it e a v e s , op. 
cit., p. 3S, 1901.

P la te  X IX ; Fig. 5.

The body in th is  species is covered w ith  rem arkab ly  large (5 to  10 m m . 
broad), prom inent, often hem ispherical, firm tubercles, arranged irregularly  
and no t very num erous. The in tegum ent is very  th ick  and firm, except on the 
pink or red capitulum , below the tentacles, where it is softer, slightly  long itud i
nally ridged, or nearly  sm ooth, and probably  capable of secreting a phosphores
cent m ucous, as in A. verrillii.

The lower tubercu lar p a rt is usually  covered w ith  an  ad h eren t d ir ty  brow n 
or m ud-coloured epiderm al secretion. W hen th is coating is rem oved the  colour 
is usually light brown, flesh-colour, or pale red ; the  tubercles w hitish.

The tentacles are num erous, dull red or reddish brow n, ra th e r  long, usually  
not bulbous a t  the base nor m uch tapered . The sphincter m uscle is large and 
thick.

The m esenteries are regularly hexam erous in the specim ens dissected, and 
very unequal. Six pairs are wide and  perfect, and  some m ay bear sm all gonads 
near the  liase. T heir longitudinal muscles are no t very  strongly  developed, 
being scarcely th icker th an  the plicated transverse on es.' Those of th e  second 
cycle are nearly  as wide as the  prim aries in th e  la tera l system s. All are m uscular 
and bear large gonads. M uch narrow er m esenteries of the  th ird  and fou rth  
cycles occur in all the  system s and bear gonads.
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T he stom odæ um  is large and  long. I t  has five deep la te ra l sulci, and 
four large in terven ing  w rinkled lobes on each side. Siphonoglyphs are large 
and  deep. N o cinclidæ were found.

T he descrip tion above was m ade m ostly  from  a m edium  sized specimen 
from  th e  G ulf of S t. Law rence, in  112 fathom s (Coll. J . F . W h iteavesi. I t  
grows to  m uch larger sizes. Some specimens are abou t 100 m m . (4 inches) 
high and  45 to  50 m m . in  d iam eter. In  contraction , tubercles are often 5 to  8 
mm. in  d iam eter, or m ore. N one of th e  specim ens tak en  alive would expand.

I t  is only know n from  ra th e r  deep w ater. M any  specimens have been 
taken  on th e  fishing B anks off N ew foundland and  N ova Scotia by  the  G lou
cester, M ass., fisherm en and presen ted  to  the  U.S. F ish  Com mission in  1878 to 
1881.

T he G loucester, M ass., fisherm en b rough t it  in from  a num ber of localities 
on all th e  fishing banks, from  Georges to  the  G rand bank, in  30 to  300 fathom s. 
I t  is p articu la rly  com m on on th e  stony  bo ttom s of Le H ave bank, W estern 
bank, and  B anquereau , off N ova Scotia. I t  was also dredged by  the  U.S. 
Fish Com m ission off N ova Scotia and  in the  Gulf of M aine.

I  form erly (1883) classed th is  as a doubtfu l v arie ty  of A . nodosa, b u t it 
appears to  be a d istin c t species. According to  the  classification of H addon 
(op. cit., 1889) i t  belongs to Chondractinia, for i t  lacks the  ribbed or crested 
capitu lum  an d  th e  ten tacu la r lobes found in Actinauge. I t  seems to  be ra th e r 
closely re la ted  to  C. nodosa of G reenland, as determ ined by  H addon; b u t its 
verrueæ  are larger, fewer, and  n o t in  such regular rows. D an ie lssen i Actinauge 
nodosa, as figured by  him , is m uch more like th is  species, and  belongs to  the  same 
genus, for D anielssen s ta te s  th a t  th e  capitu lum  is sm ooth, w ithou t ribs. Very 
likely i t  m ay  be th e  sam e species.

T he original descrip tion  of Actinia nodosa, from  deep w ater off G reenland, 
was very  brief an d  im perfect. I t  would apply  equally well to  any  of these large 
verrucose species. P robab ly  several species occur there , as on our fishing Banks, 
and very  likely he considered them  all th e  sam e species. As H a d d o n i specimen 
came from  G reenland, it  m ay be the  correct one.

Fam ily  URTICINIDÆ . New  N am e.

Bunodidæ  G o s s e , A nn. and  M ag. N a t. H ist., ser. 3, vol. 1, p. 417, 1858; A ctin .
B rit., p. 183, 1860. V e r r i l l , Revision Polyps, p. 15, 1864.

Tealiadœ R . H e r t w i g , o p .  c i t . ,  1882.
Bunodactidœ V e r r i l l , o p .  cit., 1899.
Cribrinidœ M cM u r r i c h , o p .  cit., 1902, p. 590.

A ctinians wdth a large, circum scribed, endoderm al sphincter m uscle; num 
erous (12 or m ore pairs) of perfect m esenteries, m ostly  fertile, often sterile, some
tim es in  p a rt. N o acontia . Tentacles re tractile . Colum n usually  has adhesive 
suckers or verrueæ . M an y  species are viviparous.

U rticina  (Ehrenberg, restric ted , 1869).

Urticina E h r e n b e r g , Coral. R o th . M eeres, p. 33 (as sub-gem us), 1834. T \p e ; 
U. crassicornis.

Rhodactinia L. A g a s s i z , R evue Zoolog. Soc. Cuvier, p. 394, 184L V e r r i l l , 
R evision Polyps E . C oast U.S., p. 18, 1864. C a r l g r e n , Olga Exped. 
A ctin ., p. 79, 1902. C l u b b , A ntarc tic  E xped., Vol. IV , p. 9, 1908.

Tealia  G o s s e , op. cit., p. 417, 1858; Actinologia B rit., p. 205, 1860. Also of 
m any  o ther la te r au thors.
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Urticina  (em ended, type  assigned) V e r r il l , T rans. C onn. A cad. Science, vol. 
I, p. 469, 1869; Comm. Essex In st., Vol. VI, p. 62 128), 1869.

Actiniums, often of large size, w ith num erous large re trac tile  ten tacles, 
usually  perforate a t  tip . Colum n furnished w ith longitudinal rows of small 
re trac tile  suckers capable of a ttach ing  foreign objects, b u t usually  sm all and 
inconspicuous when contracted  or no t in use, or th ey  m ay appear nearly  obsolete. 
A feeble parapet.

Sphincter muscle very large, endoderm al, circum scribed or cordiform . 
Perfect and im perfect m esenteries num erous; nearly  all of th e  perfect ones, 
except th e  directives, m ay bear gonads, as well as m any of those th a t  are im per
fect; those of the first and second cycles often  sterile. The ty p e  species m ay be 
hexam erous, octam erous, or decam erous, m ost frequently  decam erous. N either 
acontia nor cinclidæ. C ircular muscles of the  ten tac les m ay  be p a rtly  ecto
derm al and extend into the  mcsoglcea or they  m ay be en tire ly  mesoglceal. 
Type species is viviparous.

U rticina crassicornis, (M üll.) E hr.

Actinia spectabilis ? 0 .  F a b r ic iu s , F auna G ronlandiea, p. 351, 17S0. 
Rhodaetinia davisii Ac.., op. cit., 1847. V e r r il l , M em . Boston, Soc. X . H ist., 

Vol. I, p. 18, pi. 1, fig. 9 (descriptions, varia tions in colours, etc .), 1864; 
Amer. N atu ra lis t, Vol. I I , p. 259 (habits).

Tealia crassicornis ( M ü l l e r ,  1776). G o s s e ,  A ctinologia B rit., p. 209, pi. IV, 
fig. 1, (coloured). A n d r e s , op. cit., p. 199, fig. 24, 1884. P a r k e r , Amer. 
N at., N X X IV , p. 752, fig. 9, 1900. H a r g it t , A nthozoa W oods Hole 
Region, p. 244, figs. 3, 4 (sections), 1914.

Urticina crassicornis E I i r e n b e r g , 1834, p. 33. V e r r i l l , T rans. C onn. 
Acad. Science, Vol. I, p. 469, 1869; Comm. Essex In s t., Vol. VI, p. 62, 
1867; ' H ow gate Polar Exped., p . 152; also of m any la te r articles; Amer. 
Journ . Science, Vol. V II, p. 216, 217, fig. 32 (hexam erous), 1S99. 

Rhodaetinia crassicornis (pars) C a r l g r e n , Olga Expech, A ctin., p. 39, 1909. 
C l u b b , (pars) N a t. A ntarctic Expech, vol. IV, p. 9, pi. iii, fig. 22 (photo
graph of English specimen), 1902.

Urticina felina M cM u r r ic h , Trans. Royal Soe. of C anada, vol. IV , section 4, 
pi. 1 (general fig. coloured); pi. ii, figs. 2-4, (sections); pi. iii, fig. 5, (section), 
1910, (not A . felina of Limneus).

P la te  X IX ; Fig. 4. P la te  X X ; Fig. 13. B oth  from  life. P la te  X X V I; 
Fig. 7. P la te  X X X I; Fig. 5.

T his when well grown is a very  large, stou t, and  b righ t coloured species, 
w ith a g rea t num ber of large, th ick  tentacles, usually  banded  w ith red  and  
w hite. In  large specimens there m ay be 150 or more.

The exterior of the  column usually has m any longitudinal rows of ra th e r  
d is tan t, very small, im perforate suckers, which are capable of a tta ch in g  foreign 
objects, though m ore frequently , when in still or deep w aters, none are carried. 
These suckers are seldom conspicuous and  when no t in  use are often  so re trac ted  
as to  be hard ly  noticeable, especially in  specim ens from  ra th e r  deep w ater, thus 
con trasting  w ith the  species of Tcaliopsis, in which they  are conspicuous and 
persistent. The column wall is very  soft, flexible, and  changeable in  form .

The ten tac les can be entirely  re trac ted  and the  cap itu lum  and  colum n 
m argin rolled inw ard over the disk. The form, therefore, is very  variab le  in 
specim ens more or less contracted . In  full expansion th e  heigh t usually  exceeds 
the d iam eter of the body, which m ay be eylindric, or swollen in the  m iddle or 
d istally , etc
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T he colours, also, are very  variable. T he body-w all is usually m ore or less 
red, vary ing  from  paie red or p ink  to  b righ t red, crimson, and dark  red, often 
streaked  or b lo tched w ith  lighter and  darker red, or in  the  case of litto ra l speci
m ens, w ith b lo tches of dull olive green or dark  red on a brow nish red ground
colour. M cM urrich  (op. cit., 1910, PI. 1) has well figured th is  litto ra l colour- 
variety . M ore rare ly  th e  body-w all is flesh-colour or pale pink, or even yellowish- 
white, T he disk is nearly  alw ays lighter-coloured, and  m arked  by conspicuous 
double lines of b rig h t red  or crimson rad ia ting  from  th e  m outh  to  th e  bases of 
the  ten tacles, w hich th ey  enclose, as in fig. 13 of P la te  X X . These m arkings 
are very  characteristic  of th e  species and are seldom lacking. The ten tacles 
are nearly  alw ays annulatecl w ith  bands of red and white, or th ey  are red w ith 
one or tw o bands of w hite.

T he specim en figured on PI. X X , fig. 13, from life, had the  body b righ t 
cherry-red, b lo tched w ith paler red, and  w ith pale red suckers; disk flesh- 
colour w ith  crim son rad ia tin g  lines and deep red lips; ten tac les b righ t red 
w ith a m edian band  of w hite and  a w hite or p ink tip , and a V -shaped lavender 
or pale lilac-coloured m ark  near the  inner base, running down to  the  base as 
a narrow  line.

The specim en figured on PI. X IX , fig. 4, from  life, was flesh-colour, streaked 
with a very  ligh t red, an d  th e  ten tac les were very  pale red, w ith a subterm inal 
band of w hite, bu t th e  red rad ial lines of the  disk were d istinct. This example 
was over 6 inches (150 m m .) across the expanded tentacles.

T he sph incter m uscle is very large, roundish, and  cord-like, or well circum 
scribed, often appearing  oval, reniform , or subcordate in a cross section, (PI. 
X X V I, fig. 7) w ith  th e  rad ia ting  lines of muscle fibres very  num erous, fine, 
and dichotom ously branched . T he proxim al ones are arranged p innate ly ; 
the d ista l ones in a pa lm ate  m anner.

The m esenteries of th e  first th ree  cycles m ay all be perfect and m any of 
them  m ay be fertile, though those of the  first tw o cycles are often sterile. The 
perfect m esenteries have a longitudinal m uscle, on the  inner half, w ith  branching 
supports, but. becom ing very  th in  on th e  ou ter half. The m esenteries of the 
fourth and fifth cycles are im perfect and  m ostly  fertile. Prof. M cM urrich  
(op. cit., 1910, pp. 65, 66, PI. ii and  iii), has well described and figured the 
sphincter muscle and  m esenteries. H a rg itt  (op. cit., 1914, figs. 3, 4) has also 
figured them .

The form  of the  sphincter muscle, as seen in cross sections, varies a g rea t deal, 
largely due to  th e  various s ta tes of contraction  and modes of preservation , bu t 
also according to  th e  age.

T he a rrangem en t of th e  m esenteries, w hich are very  num erous in  large 
examples, as well as of th e  tentacles, is m ost often  s tric tly  decam erous, b u t 
hexamerous and  octam erous specim ens are no t uncom m on. Two well developed 
siphongylphs and tw o pairs of directive m esenteries are usually  well developed. 
Num erous pairs of perfect m esenteries of ab o u t th ree cycles are p resen t and 
like m ost of th e  im perfect ones m ay  bear gonads, except the  directives. Large 
specimens m ay have five cycles, th e  fifth cycle often incom plete.

Eggs are re ta ined  in th e  body-cav ity  u n til th ey  develop in to  well form ed 
red young, w ith  tw o or m ore cycles of tentacles.

This species is circum polar, extending down on the E aste rn  A m erican coast to 
N an tucket Shoals, B lock Island  and  W atch  Hill, R .I., and F ishers Island  sound. 
I t  has been found off A laska an d  B ritish  C olum bia on th e  w est coast, and 
perhaps in P uget sound. On the  E uropean  side it reaches E ngland  and  perhaps 
the M ed iterranean  as U. coriacea4 I t  was taken  in  Bering stra it and the
adjacent A rctic Ocean in considerable num bers by  the  N orth  Pacific Exploring 
Expedition (1852-56), as recorded by  me in 1867.

1 According to  C arlgren (1902), th is  form  is a  d is tin c t species. M ore verrucose, etc.
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John  M urdoch, 1885, p. 162, reported  from th e  region of P o in t Barrow , 
Urticina crassicornis and Phellia arctica Ver. (?), now Pseudophelia  arctica 
Verrili. The form er was described as orange red splashed in stripes w ith 
crimson. I t  was washed ashore in a gale in 1882, and  was said to  be p len ty  
on the  fishing grounds in 10 to  15 fathom s. A few were dredged off Point 
F rank lin  in 13f fathom s. I t  is m ainly a ra th e r shallow w ater species. The 
g rea test dep th  in which it  was taken  off the  A tlan tic coast, by  th e  U. S. Fish 
Commission steam er “ A lbatross” was 141 fathom s. N o t com m on below 50 
fathom s. I t  is ab u n d an t between tides and in shallow w ater and often  of 
large size on the  shores of the  B ay of F undy  in the  cracks and  crevices of ledges 
and also fully exposed. I t  is also common there  in 10 to  20 fathom s. The 
specimens from off W atch Hill, R . I., and  F ishers Island  sound were tak en  in 
shallow w ater in 1873 and 1874, by me. The type  of R. davisii was from 
N an tu ck e t shoals, sou th  of Cape Cod.

Some, a t  least, of the  specimens from P uget sound, referred to  th is  species 
by M cM urrich  (1901), seem to  me to  belong to  a d istinc t species, hav ing  a 
firmer tex ture , m ore num erous and more prom inent verrueæ ; a b rig h t red 
body; tentacles usually no t annu lated ; and the  disk often w ithou t red radial 
lines. See below under U. columbiana.

U. crassicornis, the  type, is, however, the  only species clearly determ ined, 
up to  th is tim e, as belonging to th is  genus, unless U. coriacea (Cuv.) is d istinct, 
as claimed by m any w riters. A closei)’ related  species, described as the  same, 
occurs in  the A ntarctic  waters.

B ran d t (Prodrom us Descr. Anirn. a M ertensio, p. 13, 1835) described in 
few words, from  drawings m ade by  M ertens, his specimens having been lost,1 
two species, one or both  of which were perhaps colour varieties of th is  species. 
B oth  were from Alaska.

H is .4. laurentii had the body red, blotched irregularly  w ith green and 
brow n; ten tacles verm illion; Bering stra its . This was p re tty  certa in ly  U. 
crassicornis, litto ra l form.

The colours described are essentially like those of some specim ens tak en  a t 
low tide a t  E asport, M aine, by  me m any years ago. (See Revision Polyps 
E. Coast, 1864, pp. 18, 19). B u t clear red ten tacles seldom occur on specim ens 
on our coast. No good notes on the  living actin ians of Alaska have been p u b 
lished in la ter years. M cM urrich (op. cit., 1901, p. 31) refers to  a coloured 
draw ing by Alexander Agassiz, of a specimen referred  to  th is  species, w hich 
was coloured like the  litto ral form. H e s ta ted  th a t  th e  colum n was grass green, 
irregularly  blotched w ith deep red ; ten tac les pinkish, w ith a dark  red  b an d  a 
short distance above th e  base. N o suckers were represented. L ocality  of the  
specimen was not given. M r. Agassiz collected m ostly  in th e  Gulf of Georgia, 
while em ployed on the  U.S. Coast Survey, abou t 1S60.

Actinia elegantissima B ran d t was described as having th e  body pustulous, 
greenish reel or spotted  w ith red or purple; ten tacles of m oderate size, d ilated, 
white in the m iddle, purple a t the  end.

M cM urrich  has referred th is to  his Cribrina elegantissma, w hich he had 
from  P uget Sound (op. cit., 1901, p. IS, PI. i, fig. 7; PI. ii, figs. 8-14), w hich is 
a Tsoliopsis or form er Bunodes. He m ay be correct, b u t th e  la tte r  has no t 
been obtained from Alaska in recent years, so far as I know, while Evactis  
artemisia, which is also a green verrucose species, is common there . B ra n d t’s 
species m ay possibly have been the la tte r, b u t m ay have been th e  litto ra l colour 
varie ty  of U. crassicornis, in which the  colour is greenish m o ttled  rvith red or 
brown. This form  could hard ly  be called pustulous, though  it  often has rows 
of small papilliform  suckers.

Prof. Louis Agassiz to ld  m e, m any years ago, th a t  M erten's collections were lost in a shipw reck.
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Prof. M cM urrich , op. cit., 1910, has erred, I  believe, in adopting  the  specific 
name felina,  as from  Linnæus, for th is species. I t  certa in ly  is no t his species, if 
his five-word descrip tion  (1767) be tak en  in to  account.

I t  has no “glande m u r i c a t a nor are th e  words “striata ■laevis” applicable 
to  th is  species. H is reference to  B a s te r’s figures should n o t be tak en  very  
seriously for he was often  very loose in  his references to  th e  figures of earlier 
writers in  various groups of anim als, and  a t  th a t  tim e very few recognizable 
figures of actinia; existed. Linnæus him self had  only the  slightest and  m ost 
superficial know ledge of actin ians and  applied to  the  few th a t  he did m ention 
obscene or indecen t nam es. M any  w riters, for the  p ast hundred  years, have 
rejected th e  nam es he gave to  his Actiniae on account of th e ir indecency, in 
addition to  th e  im possibility  of deciding ju s t w hat he did try  to  describe.

E uropean  w riters have no t agreed as to  w hat species L innæus had  in view. 
A lthough some have identified his A . felina  w ith  th e  presen t species, others have 
referred i t  to  M . dianthus (e.g. B ruguiere, 1789). The nam e and  description 
by Linnæus apply  far b e tte r  to a gephyrean worm, w ith a m uricate  proboscis 
(armed w ith  hooks) th a n  to  any  ac tin ian . H is nam es should be forgotten . 
He, himself, re jected  h is  earlier generic nam e, Priapus,  (1761) apparen tly  on 
account of its  too  conspicuous indecency.1

U rticina  co lu m b iana . N ew  species.

Urticina crassicornis (pars) M cM urrich , op. cit., 1901, pp. 28-34, pi. 1, fig. 6.

P la te  X X IX ; Figs. 1, 2. F rom  life.

This large red species, often over four inches in diam eter and height, occurs 
in P uget sound and  in  P o rt Tow nsend bay, etc. I t  has large and long tentacles. 
I t  appears to  be closely allied to  th e  preceding species, b u t is, I  believe, specifically 
distinct. I  have th ree  good coloured draw ings of it, m ade from living P o rt 
Townsend specim ens by M r. J . G. Swan. A lthough I have form erly seen 
large alcoholic specim ens of it, and  also draw ings, I  have m ade no recent dis
sections.2

The body-w all in  the  type  figured is clear b righ t orange-red, and th e  very 
num erous conspicuous, raised, verruciform  suckers are ligh t yellow. T hey  
form m any regular vertical rows and  are m uch more notable, larger, and  more 
persistent th a n  those of U. crassicornis. T he tex tu re  of the wall is ra th e r 
thicker and firm er, and  in  partia l contraction  i t  usually  form s m any strong 
concentric w rinkles or “ ruffles,” on which th e  suckers, standing  in  rows, “ look 
like bead-w ork .”

The ten tacles are long, th ick , tapered , often subacute, and  th e  larger ones 
are often m ore th a n  one and  a half inches (30 to  38 m m .) long. T hey  are tra n s 
lucent, pale flesh-colour, or yellowish, w ithou t bands, b u t the  12 inner ones are 
red a t th e  inner base. In  the  draw ing there  are ab o u t 72, b u t the num ber m ay 
be up to  200 or more. T he disk has a broad  brigh t red  band  near the  tentacles, 
with small rays runn ing  from  it p a r t  w ay to  th e  m ou th ; oral region light yellow; 
lips pink.

I t  lacks th e  pairs of rad ia tin g  red or purplish  lines usually  conspicuous in 
U. crassicornis, and  th e  ty p e  lacks bands on th e  tentacles. The base is deep

1 U nder th a t  genus (ed. X ) he included bo th  gephyrean worms and actin ians._ Personally  I believe 
th a t h is original P . felina was a  m uricate  or arm ed  gephyrean, to  w hich h is otherw ise obscure description 
would apply, as well as its  resem blance to a  c a t’s penis, ind icated  by  th e  nam e P  .felina. N o o th er explana
tion can account for th e  use of such a  nam e, nor for h is  use of “  glande muricata

2 In  1861, just before th e  C iv il War, I  prepared a  rep o rt on th e  A nthozoa collected b y  the  parties on 
the N o rthw est B oundary  Survey. Several specim ens of th is  large species were in th e  collection. I  hey 
were dredged in P uget Sound. D uring th e  w ar th a t  report and th e  illustrations and collections were lost, 
like m any o th e r th ings in W ashington.
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ved beneath . T he type, as figured from life, was 6 inches (150 m m .) across the 
ten tacles in expansion; diam eter of body, when contracted , ab o u t 4 inches (100 
mm.)

T he largest specimens th a t  I have seen, considerably larger th an  the  one 
described, came from  the collections of the  U.S. X o rthw est B oundary  Survey. 
T hey  were dredged in Puget Sound. The ty p e  described and figured was from 
P o rt Townsend bay, in 30 fathom s.

Professor M cM urrich (op. cit., 1901, pp. 28-34, PI. 1, fig. 6) has described 
sim ilar specimens, in alcohol, from P uget sound, and he referred th em  to  L. 
crassicornis, finding them , as to  anatom ical characters, like the  la tte r . B u t I 
th in k  he did no t fully appreciate the ir different appearance in life. I t  often 
has happened th a t  no apparen t differences in in ternal ana tom y  can be found for 
distinguishing species th a t are perfectly  d istinct, in  various o ther classes of 
anim als, as well as am ong actinians, (e.g. species of Sagartia am ong A ctinaria). 
Therefore m ost of his specimens, if no t all, m ay have been of th is species, especi
ally the  v arie ty  th a t  was found living buried in sand. B u t i t  is possible th a t  the 
true U. crassicornis m ay also occur in P uget sound, as well as in A laskan w aters.

M cM urrich  s ta ted  th a t  some of his specimens had bands on th e  tentacles. 
The column of his arenieolous v arie ty  was b righ t red, “ like a tom ato  baked 
in bread crum bs,” and had sand a ttached  to  th e  suckers. Prof. M cM urrich  
examined m y drawings, now described (see his note, op. cit., p. 31) an d  noted 
the colours, etc. and  sta ted  th a t  th ey  represented a specimen “ ev idently  the 
same as the  arenieolous v a rie ty ” described by him.

T he exposed specimens th a t he described were either uniform  red or orange- 
brown. H e found m uch variation  in th e  num ber and size of the  suckers, owing 
to  different sta tes of contraction, b u t in  nearly  all th e  cases described they  
were evidently  more num erous and more notable th a n  in our A tlan tic  U. crassi
cornis.

H e found considerable variations in the  form and s tru c tu re  of the  sphincter 
muscle. H is specimens were decam erous w ith irregularities in the  fifth and 
sixth cycles. H e found from 81 to  104 pairs of m esenteries.

T he notable variations in the  form  of the  sphincter muscle, p a rtly  due to 
variab le contraction, are such as to  preclude the  use of th is  featu re  as a reliable 
m eans for distinguishing allied species in th is group. Among the  P u g e t sound 
specimens M cM urrich  found the  lamellæ of the  sphincter usually  arranged  in a 
pa lm ate m anner, b u t in one case in a p innate  form  (see his fig. 6, PI. I ) . In 
th is  the form of th e  section was obovate, being one-th ird  longer th a n  broad . In  
east coast crassicornis i t  is often broader th a n  long.

H e found the  longitudinal muscles of the  ten tac les en tire ly  mesoglceal, 
and the  m esenteries of the  first and second cycles were sterile in th e  specimens 
examined.

H aving studied  m any hundreds of living specim ens of U. crassicornis, 
coming from num erous localities and various depths, I  have never seen any 
from the  A tlan tic  coast, having a sim ilar colour p a tte rn , or th e  sam e abundance 
and prom inence of the  papilliform  suckers. Therefore I  believe i t  should be 
considered a d istinc t species, even if the  sphincter muscle and  m esenteries are 
m uch alike. I t  is obvious th a t the  form and size of those m uscles m u st vary  
g reatly  according to  the  am ount of contraction. T hey  have also been found to 
v a ry  even in different examples of a species from the sam e locality  and  preserved 
in the  same way.

W ith our presen t knowledge, it  appears th a t  some of th e  in te rn a l organs 
are abou t as variable as the  external colour, etc. A t any  ra te  i t  is unsafe to 
rely  en tire ly  on sections of alcoholic specimens, variously  con trac ted , for the 
separation  of allieri species of a genus, or for un iting  them . L iving specimens 
m ust be consulted, as well as in ternal s truc tu re , to  determ ine th e  real s ta tu s  of 
actinians.
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U. crassicornis, u n d er the  nam e of Rhodaetinia crassicornis, has been recorded 
from  th e  A n tarc tic  by  J . A. C'lubb (N ational A n tarc tic  Exped., N a t. H isto ry  
Vol. IV , C oelenterata, p . 9, 1908).

As in o ther cases, th e  external characters of the living specimens are 
no t know n.  ̂Therefore I  consider th e  identification as extrem ely doubtful. 
U. crassicornis, so fa r as know n, is no t a deep sea species, and on our coast it 
has n o t been found m uch south  of Long Island , in the  extensive series of d red
gings m ade all along the  U.S. coast an d  in the  W est Indies by the “ B lake,” 
“A labatross,” and various o ther vessels.

Therefore, I would propose to  call the  A ntarctic  species Urticina antarctica. 
As for th e  genus Rhodaetinia, i t  is a plain synonym  of Tealia  Gosse. B u t the 
la tte r is a synonym  of Urticina E h r., 1834.

Rhodaetinia  h ad  no definite s ta tu s  in nom enclature un til I personally 
described it  in 1864. Agassiz m erely used the  nam e w ithout any  description, 
and w ithou t reference to  any  described species. H e spoke of i t  m erely as a 
large red ac tin ian . T here are several o ther large red actin ians from  the  same 
vicinity. I personally  knew it only from  having seen the  original specimen. 
I t  was no t a large one. I t  was certain ly  U. crassicornis, as now known.

I  definitely restric ted  Urticina E h r. to  th is  ty p e  in 1864, and nam ed A.  
crassicornis1 (M üll.) as th e  type species. I t  wTas the  first of the  species referred 
to th a t  group b y  E hrenberg , and it  also agrees w ith  his diagnostic description. 
He did no t quote  R a p p ’s figure to  illu stra te  it, b u t said th a t  R app had confused 
two species.

Various species form erly referred to  Urticina by  me and others, when theii 
in ternal s tru c tu re  was unknow n, have since been found to  belong to  other 
genera. Of th e  E a s t A m erican species some belong to  Actinauge, viz.: nodosa = 
rugosa Ver. and  A. longcornis; nexilis to  Stephanauge. See above.

M y U. perdix, a very  large, handsom e, variegated , deep w ater species, is a 
Paractis, subgenus Archactis Verrill, 1899.

U. consors Verrili (1882), which is a large handsom e, light red, or flesh- 
coloured, deep-sea species, living as a com m ensal on th e  back of a herm it-crab, 
is a Sagartia (S. consors). I t  has acontia  and  scattered  cinclidæ; its  m esenteries 
are regularly  hexam erous in four cycles; six pairs are perfect and sterile. See 
figure in  Bull. M us. Com p. Zook, Vol. X I, p. 49, PI. V III, fig. 4, 1885.

T he sph inc te r m uscle is mesoglceal, strong, and divided into two portions; 
the upper is elliptical or fusiform  in section. M esenterial muscles are th in ; 
two pairs of directives are a ttach ed  to  dow nw ard extensions or siphonoglyphs 
a t the base of th e  stom odæ um . M esoglœ a is firm; ectoderm  is th in , soft,_ and 
easily destroyed in  preserved specimens. C inclidæ are m ostly  above the  m iddle 
and hard  to  see.

U. callosa Verrili is a large, firm, sub-coriaceous, red or orange-coloured, 
som ewhat verrucose species, from  deep w ater, w ith  very  m any short tentacles. 
I t  was m ade the  ty p e  of the  new genus, Actinostola Ver., in 1882, in the  fam ily 
Paractidce. A ccording to  M cM urrich , who exam ined the type, the  genus Dysctctis 
of Hertw'ig, 1S82, is iden tical w ith  Actinostola (op. cit., 1901, p. 209). The 
name 'Dysactis was used b y  me in 1864, for a very  different genus. Therefore 
Actinostola m u st be used.

1 A ndres has referred  E h re n b e rg i  species to  A . equina Linn., bu t th a t  opinion seem s to  m e unsound. 
E hrenberg quoted  A . crassicornis G m elin and L am arck , w ith  doubt, as synonym s, and he described 
equina (as mesembryanthemum ) on ano ther page (p. 36) from  personal observation . H is crassicormŝ was, 
perhaps, U . coriacea (C uv.). H e  gives its  size as half a foot, ten tacles sh o rt and th ick . M cM urrich has 
suggested ‘papillosa E h r. as th e  type ( = crassicornis). T h is , he th in k s, m ig h t avo id  any  doubt.
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T ealiopsis D a n ie ls s e n .

Tealiopsis D a n i e l s s e n , op. cit., pp. 45-47, 1890. T ype, T. polaris D an . 
Bunodes G o s s e , T rans. Linn. Soc., X X I, p. 274,1855, (not of D a n i e l s s e n , 1890, , 

nor of H e r t w i g ) ;  nam e is preoccupied by Bunodes E i c h w a l d , 1853, for r 
a fossil.

Bunodactis  and  Bunoddla  V e r r i l l , Amer. Journ . Science, vol. V I I ,  p p .  42, 43, , 
Jan ., 1899.

Cribrina M c M u r r i c h , o p .  c-it., 1893; a n d  1901, p . 17, (n o t  of E h r e n b e r g , 1834, , 
n o r  of H a d d o n , 1890).
Colum n wall is m uscular and flexible, furnished w ith  longitud inal rows of i 

true , perm anent, verruciform  suckers, to  which foreign bodies m ay  adhere; ; 
the  rows m ay no t reach the base, d istal ones are usually  largest; ten tac les large, , 
num erous, retractile, commonly w ith  a term inal pore. M alls generally, if not ; 
always, im perforate. No acontia. Sphincter muscle large, circum scribed or 
cordiform , endoderm ak Perfect m esenteries usually  in 12 to  48 pairs, often l 
variable in th e  same species.

Siphonoglyphs usually tw o, som etim es one or th ree  or m ore, w ith  cor- • 
responding pairs of directive m esenteries.1

All or m ost of the  perfect m esenteries, except th e  directives, m ay bear • 
gonads; also m ost of the  im perfect ones.

The following species and others are viviparous. T he genus Tealiopsis : 
D an .2 is apparen tly  equivalent to the  typical Bunodes of Gosse and  later 1 
w riters, and to  Bunodactis Verrill. As Bunodes is clearly preoccupied, i t  m ust , 
be dropped. Tealiopsis is the next in order of p rio rity  and  should be used. 
T he type  (T. polaris D an.) is well described and illu stra ted . I t  is regularly 
verrueose and has IS perfect m esenteries (See his PI. 1, figs. 7, 8; PI. V III, 
figs. 2, 3). I t  resembles T. stella, b u t is more strongly verrueose, th e  lines of 
verrueæ  reaching the base. Danielssen sta tes th a t  the  walls are im perforate ; 
and acontia are lacking, and th a t  the  m usculature  of the  column wall is endo- • 
derm al.

Tealiopsis will receive num erous species. Among those th a t  seem to  belong 
here are T. verrucosa (Penn.); T . balli (Cocks); T.thallia  Gosse; T. rigidus (And.);
T. sabelloides (A nd.); (all of E urope); T. inornata  Ver., H ong K ong; T, japonica . 
V er.; T. pluvia (D ray ton  in D an a); T. stelloides, W est Ind ies; T. m anni  Ver., 
H aw aiian Is.; T. elegantissima (M cM urrich , as Cribrina),  P uget Sound; T. 
bunodiformis (H ertw ig.); T. oetoradiata (C arlgreni and T. hermaphroditica . 
(Carlgren) as Bunodes, A ntarctic. See also Clubb, op. cit., 1908, PI. I I I ,  for figures.

Prof. M cM urrich (op. cit., 1901, 1902) has used the  nam e Cribrina (ex 
E hrenberg, 1834) for th is genus. I explained as early  as 1S64, th a t  Cribrina 
E hr. is essentially a synonym  of Cereus Oken, 1915. T he m ore typ ica l species ; 
were the same in each. E hrenberg did not fully describe his genus, b u t gave a , 
L atin  diagnosis3 and applied to  it  the vernacular nam e, “ S ieb-anem one” (Sieve- 
ancm one), which is merely a transla tion  of Cribrina, clearly referring to  the

1 See Dixon, G. Y . and A. F . 011 th e  variations found in Bunodes thallia and B . verrucosa. P roe . Royal 
D ublin Society, N . Ser., vol. V I, pp. 310-326, P la te s  IV , V, 1889.

2C arlgren (1902), according to  McM urrich (1910, p. 7S) has identified  D anielssen’s ty p e  w ith  Stomphia 1 
coccinca=S. carneola Ver. T h is  cannot be correct, for th e  la t te r  is a  perfectly  sm oo th  species* w ith  no 1 
yeri ucae, and its  circular muscles are mesoglceal. I t  belongs to  ParaticUe. If C arlgren m ad e  an exam- • 
ination of th e  supposed type, labels m ust have  been in terchanged, D anielssen 's figures are  good.

H is general figure from  life shows conspicuous row s of verruciform  suckers as large as in T . stella, and 
h is figures of sections of th e  w all also show verrueæ. H e described th e  verrueæ and described  th e  circular 
muscles as endodcrm al, as also shown in h is  sections. H is  type  seem s closely re la ted  to  T . stella. See ! 
below and P la te  X X X , fig. 1 for our Stomphia carneola.

3 H is diagnosis is as follows; “ Poris la teralibus in structa  (latere respirantia , ten tacu lis non perforatus) ’1 
op. ci t. ,  p. 40.
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perforations in  th e  body-w all, now  called cinclidæ, characteristic  of the fam ily 
Sagartiadce. H e placed in the  genus 10 species. A t least 7 of these belong to  the 
Sagartiadœ. T he  th ree  th a t  he had  personally  stud ied  were C. effoeta and  C. 
polypus, now in Calliactis; C. palliata, now the  ty p e  of Adamsia.  O thers were 
plumosa, th e  ty p e  of Metridium  O ken; and  bellis', th e  type  of Cereus Oken. C. 
filiformis  (R app) is a S agartian ; C. diaphana  (R app) is an Aiptasia,  of the  same 
family.

T he affinities of th e  th ree o thers are different: coriacea ( =  crassicornis?) 
belongs to  Urticina, in  which it  was included on a previous page (p. 337) by 
him. Tw o o th e r species, verrucosa and  glandulosa, have been referred to  Bunodes, 
bu t he described b o th  of them  as having vertical rows of pores. H e evidently  
m istook the  suckers, as figured, for pores. Of the  verrucosa, his first species, he 
s ta ted  th a t  no good figure existed. I t  is a typ ical Bunodes or Tecdiopsis w ithout 
pores. Y et M cM urrich  m akes it  the  ty p e  of Cribrina, the  “sieve-anem ones,” 
presum ably because i t  was the  first in the  list of species, th u s u tte rly  ignoring 
E h re n b e rg i diagnosis. B u t E hrenberg  did no t always p u t his more typical 
species first, b u t ra th e r in the  m iddle of his lists. A t any  ra te  it  is absurd to 
take for the  ty p e  of a genus a species th a t is the opposite of w hat the au th o r 
intended and  described, and  one th a t  ev iden tly  had a  place erroneously in his 
list only because of bad figures.

The only real generic character th a t  he ind icated  is the  perforated  wall. 
E very  species th a t  he included either has perforations or else the  figures, then  
available, led him  to  describe them  as perforated . H owever, Cereus of Oken, 
1815, was based on the  same fea tu re  and included some of th e  same species. 
Therefore Cribrina should properly be regarded as its  synonym . W ere it  to 
be revived a t  all, i t  should displace Adamsia  or Calliactis, for those were the 
forms th a t  he had  personally  stud ied  and  correctly  described. M oreover, 
he had already  pu t papillosa and o ther verrueose species under Urticina on a 
previous page, s ta tin g  th a t  the  papillae are im perorate.

H e also p u t crassicornis in Urticina (first species), and th a t  has im per
forate papillae or suckers, and  m ay be identical w ith coriacea, which he placed in 
Cribrina, m isled by  figures, as in th e  case of verrucosa. Thus, to  use one of 
these erroneous species as th e  ty p e  of Cribrina, as M cM urrich  has done, would 
make Cribrina a synonym  of his Urticina.

Such a resu lt shows the  absu rd ity  of entirely  shifting th e  in ten tions and 
meaning of th e  a u th o r as to  his genus Cribrina. If used a t all it should be used 
only for perfo ra te  species of th e  fam ily S agartiadæ .1

The species th a t  D anielssen referred to  Bunodes had  acontia and verrueose 
walls, wdtli an eudoclermal sphincter muscle. I t  should be referred to  a different 
genus and  also to  a different fam ily. P erhaps it  should go in Madoniactidœ  
(D an.), if th a t  fam ily is to  be kep t separate  from  Sagartiadæ . T h a t fam ily has 
acontia, an  endoderm al sphincter muscle, and verrueose or sucker-bearing 
walls, according to  Danielssen.

The ty p e  genus, Macloniactis, he s ta te s  has six sterile perfect m esenteries. 
By extending the  fam ily to  include genera w ith 12 or m ore perfect m esenteries 
it  m ight include all th e  genera having acon tia  and an endoderm al sphincter, 
and often verrueose walls, thus resem bling typ ical Bunodes or Tealiopsis ex ter
nally, w hen th e  cinclidæ are n o t easily to  be seen, and still m ore closely 
resem bling Actinauge  and  allied genera. These differ in having the  sphincter 
mesoglœaï.

H ertw ig ’s Bunodes was a ChitonacUs, one of the S agartiadæ  of the  sub
fam ily C hondractin inæ , and  his fam ily  B unodidæ  is a synonym  of Sagartiadæ .

1 See also Haddon, op. c it., 1S89, pp. 323, 324, who has independently expressed the  sam e views.
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Tealiopsis ste lla  Verrill.

Bunodes stella V e r r il l , Revision Polyps E . C oast U .S., M em . B oston  Soc.,
N a t. H ist., vol. I, p. 16, P la te  I, figs. 1-8 (old and  young), 18G4 ; Amer.
N atu ra lis t, vol. II , p. 258. P a r k e r , Synopsis, Amer. N a tu ra lis t, Vol.
X X X IV , p .  752, fig. 10 (a f t e r  V e r r i l l ).

Bunodactis stella. Verrili, Amer. Journ . Science, Vol. V II, p. 42, Ja n ., 1899.
Cribrina stella M cM u r r i c h , Trans. R oyal Soc. of C anada, IM, sect. 4, p .  70, PI.

I I I ,  figs. 0, 7, 1910 (sections). W h it e a v e s , C’ata l. M arine In v ert. E.
C anada, p. 39, 1901 (after M cM urrich).

Bunodes spectabilis V e r r il l , H ow gatc P olar Exped., B ulletin  U.S. N at. M us.
No. 15, p. 152 (non Fabrieus, 1780).

P late  X X ; Figs. 4-12. P la te  X X V I; 'F ig s .  1-6. P la te  X X X I; Fig. 3.

T his species, when well grown, has about 120 ra th e r  long and large, sm ooth 
tentacles, in abou t four or five cycles; ord inary  m edium  sized specim ens have 
about 72, when abou t 25mm. in d iam eter. The body-w all is covered, except 
near the  base, w ith m any longitudinal rows of prom inent, adhesive, verruci
form suckers, w ith longitudinal suleations betw een th e  rows (PI. X X V I, figs. 
6, 6a). M ost of these suckers in preserved specim ens are transversely  elliptical, 
w ith a central cav ity  and  a raised crenulated m argin. T h o i v a ry  in size and 
elevation in ad jacent rows, and arc often so crowded as to  be nearly  in  contact, 
bu t are separated  by wrinkles. The m arginal suckers or verrueæ  are generally 
larger th a n  the others and often swollen. While in th e  sea, fragm ents of débris or 
grains of sand are usually held by the suckers, bu t in aquaria  th ey  are generally 
soon discarded.

The colour of the column is generally translucen t olive-green, varying to 
flesh-colour and to darker green. The disk is usually  a lighter shade of the 
same colours, and alm ost always has six conspicuous rad ial lines of opaque 
white, each line running to  one of the  inner p rim ary  ten tac les; the  lines running 
from  the  two siphonoglvphs are the  -widest; the  others arc som etim es fa in t or 
laeking; sim ilar lines sometimes go to  the  ten tacles of the  second cycle. The 
tentacles are generally of the same colour as the  column, b u t paler and more 
translucent ; they  often have a crescent-shaped spot of opaque w hite on the 
adorai side of the base, and a band of the  same near the  m iddle, and  some
tim es another between these, but the  la tte r m ay be lacking on the  twro inner 
cycles of tentacles. Inside of lips usually light orange.

Large specimens in expansion m ay be 50 mm. high and  ab o u t 30-40 mm. 
in d iam eter of body.

This, like m any allied species, is viviparous. The young in various stages 
of grow th are to  be found in considerable num bers in the  bodv-cav ity , belowT 
the  stom odæum , betw een the m esenteries, and som etim es in th e  ten tac les and 
stom odæum . W hen extruded th ey  vary  in size, b u t m ost are ab o u t 2— 3 mm. in 
d iam eter and have from 12 to 24 ten tacles and then  are well form ed; some are 
larger, up to  3— 4 nini, w ith as m any as 36 tentacles, and when of th a t  size often 
have the radial w hite m arkings on the  disk. (See PI. X X , figs. 8-11.)

T he larger specimens from H udson B ay, 1920, contained eggs and  well 
developed young, some of which I have figured, and  also an  egg (fig Sa).

The larger specimens m ay have five cycles of m esenteries, w ith  m ore or less 
of the  sixth cycle. Those of the  fourth  and fifth cycles are fertile. Two or 
more cycles of m esentries are perfect, w ith ra th e r th in  b u t wide longitudinal 
muscles on the  inner p art. PI. X X X I, fig 3. M uscles of th e  ten tac les are 
ectoderm al. The sphinctei is laige, well circum scribed or cordifornr, short 
ovate or nearly  round in section, w ith the  lamella? fine, m uch branched  and 
» In n a te ly  arranged. (See PI. X X V I, figs. 1, 2.)
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Colonies of th is  species are som etim es found in  large num bers, occupying 
th e  cracks and  crevices of ledges covered w ith algæ a t low tides, as a t  E as tp o rt, 
M aine, and  G rand  M anan  island. In  o ther places i t  occurs in sheltered tide  
pools, buried  to  its  ten tac les in sand, as a t  C ape E lizabeth , M aine, where it 
was first found; or som etim es under stones.

T he specim ens from  H udson bay , tak en  in  1920 by  F. Johansen , were 
found in  shallow  w ater, buried in sand. All th e  adu lts contained young. T hey  
com prised one specim en from  a sm all island betw een Long island and  Cape 
Jones, A ugust 31, an d  tw o specim ens from  th e  b ay  outside R ichm ond gulf, 
A ugust 19.

I  have exam ined m any  large specimens received from  C um berland gulf, 
Penny harbour and  G ravel beach, head of gulf, June  1, 1878, from  th e  H ow gate 
E xpedition to  Baffin Island . I t  is a very  local species on th e  no rth ern  coasts 
of New E ngland  and the B ay of F undy , b u t it  seems to  be common in arctic 
w aters. I t  has never been taken  by us in deep w ater. I t  is essentially a litto ra l 
and shallow  w ater species.

Professor M cM urrich  (1910) described young specimens from  Passam a- 
quoddy bay , N .B ., and gave figures of the  sphincter muscle and a perfect 
m esentery. T he la tte r  has a wide b u t n o t very  th ick  longitudinal muscle on 
the inner half. H is figure of th e  sph incter is no t very  different from  m y own 
figures from  a H udson bay  specim en. (See PI. X X V I, figs. 1, 2.).

One H udson b ay  specim en had a large am phipod crustacean in  its  stom ach. 
A nother had  a long, slender nem atode parasite , abou t 25 m m . long, halfw av 
through the  basal m em brane.

Evactis Verrill.

Evadís  V e r r i l l , T rans. Conn. Acad. Science, Vol. I, p a rt 2, p. 471, 1869. 
T ype, E. artemisia.

Cribrina (pars) M cM u r r i c h , op . c i t . ,  1901, p. 17 ( n o t  of E h r e n b e r g ) .

U rtic in idæ  hav ing  ectacm eous ten tac les and th e  column wall perforated  by 
pores, capable of ejecting w ater, and  bearing rows of no tab le  verruciform  
suckers. In te rn a l s tru c tu re  sim ilar to  th a t  of Tealiopsis.

M cM urrich  (op. cit., 1901) u n ited  th is  genus to  Tealiopsis (as Cribrina) 
because he failed to  find la tera l pores in his bad ly  con trac ted  specimens. T he 
evidence th a t  such pores exist an d  are of use seems conclusive. (See below.)

W ere we com pelled to  un ite  th e  tw o genera, the  nam e Evactis would have 
to be ad o p ted  for th e  whole, for i t  has p rio rity  over any o ther available nam e. 
T h a t course, how ever, seems to  me to  be entirely  unw arran ted .

Evactis artem isia  (D rayton) Verrill.

Actinia artemisia D r a y t o n ,  in D ana, R eport U.S. Expl. Exped., Zoophytes, 
p. 149, A tlas, PI. IV, fig. 38, 1846.

Evactis artemisia  V e r r i l l , op. cit., 1869, p. 471.
Cribrina artemisia M c M u r r i c h , op. c it . ,  1901, p. 23, PI. I I , figs. 15, 16; PI. I I I , 

figs. 18-20 ( s t r u c t u r e ) .  T o r r e y , op. c it . ,  1902, p. 390.

T his species was originally  described from  D iscovery harbour, P uget sound, 
where i t  was sa id  to  be ab u n d an t living buried  in sand. The specim ens seen by 
me, 1861, were also from  P uget sound, as were those described and  figured w ith 
s tru c tu ra l details by  M cM urrich . T orrey  records it from  b itka , V a k u ta t, Popof 
island and  D u tch  harbour, Alaska, ab u n d an t.

934 3— 8
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T h e ty p e  specimens were figured as fully  expanded. T hey  were yellowish 
green w ith dark  sap-green suckers, fading ou t below. T en tac les variab le  in 
colour; disk greenish, darker near ten tac les; lips flesh colour. D iam eter, in 
expansion, 2 • 25 inches.

M cM urrich  quotes Prof. C alkin’s notes on th e  colour. H e says th e  column 
was greenish yellow above, and yellowish w hite  lower dow n; ten tac les with 
scarlet or purple tips. The type had the ou ter ten tac les one inch long; inner 
ones 0-5  inch. I t  ejected w ater from  small la te ra l pores “ as from  a w atering  
p o t.” M cM urrich  failed to  find any  pores in his strong ly  co n trac ted  specimens, 
b u t th a t  was no t strange, they  are often hard  to  find in alcoholic S agartiadæ .

Prof. IV. K. Fisher has told me th a t  specimens, k ep t by him  in an  aquarium , 
did eject strong curren ts of w ater from  the  sides when d istu rbed , as w hen he 
was cleaning off the  m ucous, secreted ab u n d an tly  by them .

T he existence of lateral pores and the  ectacm erous condition of the  te n 
tacles, very  unusual in th is  family, certain ly  w a rra n t th e  re ten tion  of th e  genus 
Evactis.

E p ig o n a c tis  Verrili.

Epigonactis  V e r r il l , Amer. Journ . of Science, Vol. V II , p . 37S, M ay, 1899.
T ype, E. fecunda V e r r i l l .

Two large and rem arkable species of this genus have been brought in from 
the  fishing Banks, by the  G loucester, M ass., fisherm en. N either of them  has 
been seen in  the  expanded condition and the ir colours are unknow n. Both 
carry  num erous eggs and young em bedded in  deep p its on the  upper p a r t  of 
the column.

They  were described and figured by me in the A m erican Jo u rn . of Science, 
vol. V II, pp. 376-3S0, figs. 35, 36, 1899.

In  in ternal s truc tu re  they  are sim ilar to  Urticina, and doubtless belong 
to  the  fam ily Urticiuidir. C apitulum , above the  th ick  collar, is sm ooth, but 
sulcated in contraction.

T hey  seem to lie nearest related  to  Pseudo phellia, which carries the  eggs and 
young in the same way, but th ey  do no t have the firm epiderm al coating present 
in th a t  genus. The sphincter muscle is largely circum scribed; perfect m esen
teries are num erous and fertile, up to 24 pairs or more. T entacles are s to u t and 
num erous.

Epigonactis fecunda Verrili, (op. cit., p. 37S, fig. 35) came from  th e  Banks 
off N ova Scotia, in 15 to  200 fathom s.

E. regularis Verrill, (op. cit., p. 380, fig. 36), came from  the N ew foundland 
banks, in deep w ater.

P s e u d o p lie ll ia  Verrili.

Pseudophelia  V e r r i l l , Amer. Jou rn . Science, vol. V II, p. 377, 1899. Type, 
P. arctica Ver.

Column, except the  capitulum , is covered w ith a firm epiderm al coating; 
tow ard the  m iddle i t  has transverse rows of sunken p its  contain ing eggs or 
young. C apitulum  smooth.- T entacles of m oderate size and n o t v e ry  num er
ous. Sphincter muscle is endoderm al and circum scribed. Perfec t m esenteries 
num erous.
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P seudophellia  arctica Verrili.

V e r r i l l ,  Am er. Jou rnal Science, vol. V II, p. 377, fig, 34, type, 1899.
Phellia arctica V e r r i l l ,  Proc. Essex In s t., Vol. V, p. 328, 1869; T rans. Conn.

A cad., Vol. I, p. 490, 1869. M u r d o c h ,  op. cit., 1885, p. 162.

P la te  X X X I; Fig. 2.

T his species is one of the few actin ians th a t  carry  the  eggs and young 
a ttached  to  th e  exterior of the  body un til th ey  develop. The greater p a r t of 
the colum n is covered w ith  a th ick  epiderm al coating, as in Phellia, b u t it  is 
easily rem oved. N o verrueæ  nor pores were seen. Sphincter muscle is large, 
ovate in section. P erfect m esenteries in 24 pairs ; the ir muscles are th ick . I t  was 
taken n o rth  of Bering s tra it in 30 fathom s (N. Pacific Expl. Exped.) I t  is, 
apparen tly , allied to  Epiactis. The Phellia arctica? recorded by M urdoch was a 
rough th ick  species covered w ith sand. I t  was tak en  in to  5 fathom s on 
the A rctic coast of A laska. A nother specimen, perhaps no t the  same species, 
was w hite and  translucen t. As the  in ternal s truc tu re  was no t examined in  either 
case the identifications are doubtful.

F am ily  BOLOCERIDÆ M cM urrich .

Large ac tin ians having num erous s to u t ten tacles which are no t re tractile, 
b u t usually  read ily  cast off. C olum n usually  sm ooth, secreting m ucous abund
an tly . N o cinclidæ nor acon tia ; usually no suckers nor verrueæ . M esenteries 
regularly hexam erous; m any pairs fertile and perfect. Sphincter muscle 
relatively  small, endoderm al, m ostly  diffuse.

Bolocera Closse, 1S60.

Type, Bolocera tuedice (Johnst.) Gosse.

Carlgren has separa ted  the following species from  B. tuedice, w ith  which it 
had long been un ited . N o doub t th ey  are closely allied, b u t our American 
specimens ap p ear to  have m uch longer and m ore num erous ten tacles th an  the 
typical B. tuedice.

Bolocera longicorn is C arlgren.

Bolocera tuedice V e r r i l l , Amer. Jou rn . Sei., V, pp. 5, 14, 1873; VI, p. 440; 
V II, 1874, pp. 413, 500; Vol. X X II I , p. 315, 1882 (d istribu tion); Bull. 
M us. Com p. Zook, X I, 1883, p. 59, (not of Gosse). W h i t e a v e s , List. 
In v ert., p. 41, 1901. V e r r i l l , op. cit., 1885, pp. 514, 534.

Bolocera longicornis C a r l g r e n , Ofversigt af V etenskaps-A kad. Forhand liugai, 
No. 8, pp. 241-250, 1891. M c M u r r i c h ,  op. cit., 1894, p. 155.

P la te  X X II I ;  Fig. 1.

This is a large species easily distinguished by its sm ooth, lubricous, stou t, 
usually cylindric, orange or red body, and  by  the  very large, non-retractile  
tentacles, easily cast off. I t  often expands to  150 to  200 m m . (6 to  8 inches) 
across th e  ten tacles. T he longer ten tac les are often  50 to  75 m m . (2 to  3 finches) 
in length, and  10 to  12 m m . in d iam eter. T he body is ordinarily  50 to  75 mm. 
(2 to 3 inches) in d iam eter and height, often higher th a n  broad when expanded.

9343— 81
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The longer inner tentacles are large and  long and  usually  swollen tow ard 
the  base, tapering  to  the  obtuse tip . T hey are soft and  lubricous, w ith fine 
longitudinal striations, due to  m uscular fillers; a t  the  base th ey  have a strong 
circular muscle capable of detaching them  by contraction.

They  are in about three or four subm arginal rows. The inner are much 
larger th an  the  outer ones.

The colour of the  disk is deep orange-red, finely rad ia ted  w ith  darker lines, 
which are often indistinct, b u t som etim es very  conspicuous. M argin  of m outh 
is thickened and has num erous folds, usually b righ ter red  th a n  th e  disk, often 
rose or red-lead colour, bu t som etim es the  same as the  disk. A t each end there 
is a large siphonoglyph form ed by two conspicuous th ick  folds w ith a deep sulcus 
betw een them . These are usually brigh t red or rose-colour, vary ing  to  purple, 
and  brighter th an  the  lips, both  w ithin the  stom odæum , and a t th e  edges. 
Tentacles usually, about the same colour as the  disk, bu t m arked longitudinally 
w ith lines, which are a lternately  highly coloured and m ore or less translucent, 
b u t w ithout any  transverse bands. The outer ones are sm aller and often  paler 
and the  tips are usually pale and have a term inal pore.

The column is usually unicoloured and  of the  sam e colour as th e  disk, 
bu t m ostly paler; most frequently  deep salmon, orange, or orange-red, generally 
sm ooth, and usually having a fain tly  verm iculata appearance due to  contrac
tion. One specimen had the  disk ami ten tacles brigh t rose-red, w ith  bright 
blood-red lips, the  siphonoglyph purplish red, th e  body deep salm on, becoming 
orange tow ard the base and rosy tow ard the sum m it. In  th is the  body m 
p artia l contraction was broad urn-shaped; transversely  and  longitudinally 
w rinkled, w ith a  conspicuous fold below th e  tentacles, on which as well as below, 
the surface was raised between the  intersecting  grooves.

Some specimens had the body yellowish w hite or pale salm on and the  outer 
ten tacles the same colour, or even translucen t w hite w ith opaque w hite lines, 
b u t the  inner tentacles and disk deep rose-red in one and orange-red in another; 
in the  form er the border of the  m outh  was dark  brown, the  siphonoglyphs salmon; 
in the  o ther the  border was pale lemon-yellow w ith rosy angles. Another 
specimen had a brigh t orange body and outer tentacles, b u t the  inner tentacles 
and disk dark  brow n; the border of the  m outh  b rig h t orange-red.

W hen detached, which often happens, the  ten tacles re ta in  th e ir  plumpness 
and  fusiform  shape, and are capable of contracting  and expanding, so as to 
change the ir form s for some tim e, so th a t  th ey  resem ble en tire living worms 
or holothurians.

These detached ten tacles have powerful nem atocysts and  are capable of 
stinging the  hum an hands painfully, especially when th e  skin is softened by 
overhauling the  w et contents of th e  dredges. T hey  were often very  plentiful 
in the  deep w ater dredged m ateria ls and  gave some of us m uch troub le  by their 
stinging. T hey  are often abou t as long and  as large as a m a n ’s sm aller fingers 
and usually light red or p ink in  colour, w ith  paler stria tions and  a soft lubricous 
surface. T hey  have a basal circular muscle th a t  closes the  apertu re  where 
they  break  off, b u t th e  opening in  th e  disk rem ains open for some tim e. I t  
is no t uncom m on to  find dredged specim ens from  which all or p a r t of the  ten
tacles have broken aw ay, leaving open pores in the  disk. W e often  dredged 
large num bers of loose ten tacles w ith  no corresponding bodies.

H ertw ig ’s genus Liponema. (Voy. Challenger, VI, p. 158) was based on a 
Bolocera from  which all the  ten tacles had broken off, according to  M cM urrich, 
who has exam ined the  type. (Seo Proc. U. S. N a t. M us., X V I, p. 209, 1894).

This species is ab u n d an t and widely d istribu ted  off th e  U. S. C oast, especi
ally on m ore or less m uddy  bottom s in  ra th e r  deep w ater. I ts  know n range is 
from  the  fishing B anks off N ova Scotia to  deep w ater off Cape Fear, N .C . In  
depth  i t  ranges from  37 to 1,106 fathom s, b u t it  is no t common in less than 
100 fathom s.

C arlgren records it from off the Scandinavian coasts in 40 to  SO fathom s.
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F ive large specim ens were also dredged by  the  “ B lak e” a t S ta tions 303, 
309, 310, in  304 an d  260 fathom s, off sou thern  New  England.

I t  w as dredged a t  a large num ber of localities by  th e  U.S.' F ish  Commission 
parties from  1872 to  1887, in th e  deeper p a rts  of th e  B ay  of F undy , in 50 to  
109 fa thom s; off N ova Scotia, in  50 to  100 fa thom s; Gulf of M aine, in  50 to  
150 fa thom s; off Casco bay , in  40 to  90 fathom s; M assachusetts bay, in  40 
to  52 fa thom s; off C ape Cod, in  37 to  90 fathom s. Off M a rth a ’s V ineyard, 
on th e  Gulf S tream  slope, it  has been dredged, often  in abundance and  of large 
sizes, a t  m any  localities, in  160 to  500 fathom s, and  sparingly in 65 to  100 fathom s, 
in 1880 to  1887.

A few specim ens have been b ro u g h t from  the  fishing B anks, off N ova Scotia, 
by  th e  G loucester, M ass., fishermen.

A closely re la ted  species (B. kerguelensis) has been described by  S tuder 
from  th e  A n tarc tic  ocean, off K erguelen island; and  another, B. occidua, by 
M cM urrich  from  the  Pacific.

P a r a s it e s  and  C o m m en sa ls .

W e often  found in  th e  stom ach of th is  species, a very  rem arkable parasitic  
lernean c rustacean  (Antheacheres dube?iii Sars). I t  is soft and usually  p ink in 
colour, or like its  host. The sexes differ m uch in form  and  bo th  are often living 
in  th e  sam e stom ach.

W e also occasionally found a large commensal orange coloured scaly 
annelid (Polynoe aurantiaca Verrill) living am ong the  long ten tac les and  agreeing 
w ith them  in colour. (See Verrill, op. cit., 1885, p. 514, pi. X X X V I, figs. 167, 
168; pi. X L , fig. 175.)

Eubolocera. New  genus.

Type, Bolocera multicornis  V e r r il l , 1879.

I  propose to  establish  a new genus for th is  rem arkable species, on account 
of its  short, b road  form , w ith a m u ltitude  of m esenteries and tentacles, the 
ten tacles a lm ost covering th e  very  w ide disk, and stand ing  crowded in abo u t 20 
rows in th e  large specim ens. T he sph incter muscle is sim ilar to  th a t  of Bolocera.

T he disk and  ten tac les  are no t re trac tile . The muscles of the  m esenteries 
are th in  and  feeble.

Eubolocera m u lticorn is  Verrill. New  name.

Bolocera multicornis  V e r r il l , Proc. U.S. N a t. M us., p. 198, N ov., 1879; E xp lor
ations m ade bv  A lbatross in  1883, A nnual R ep o rt Comm. F ish  and Fisheries, 
for 1883, p. 536, [14] 1885.

P la te  X X I I I ;  F igure 2.

Eubolocera multicornis  is a large, b righ t red  species, or abou t red-lead 
colour, w ith  over 200 crow ded ten tacles, w hich are of m oderate length, 14-18 m m . 
long, or ab o u t equal to  one-fifth th e  d iam eter of th e  disk. The ten tacles are of 
about th e  sam e colour as th e  colum n and no t banded.^ T he very  broad  disk of 
the ty p e  is convex and  ab o u t 3-75 inches (194 m m .) in d iam eter; to ta l height 
a t  centre is 30 to  33 m m . The colum n is very  short and  th ick , m uch narrow er 
th an  th e  disk, w hen in  full expansion.

I t  was first know n from  off C ape Cod, on “ C larks Ledge,” near Georges 
bank, in  45 fathom s, la te r elsewhere off Cape Cod, in 33 to  90 fathom s, in 
1881 an d  1882. I t  doubtless lives also on the_ o ther m ore no rthern  fishing 
Banks, in  rocky  places. B. brevicornis M cM urrich , from  th e  Pacific, seems to  
be a sim ilar species.
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F am ily  P A R A C T ID Æ  H ertw ig (em ended).

A ctinians d estitu te  of acontia and cinclidæ. Tentacles num erous. Sphinc
ter muscle is mesoglceal, either th ick  or diffuse. U sually m ore th a n  one cycle 
of perfect m esenteries, up to  th ree or four or more cycles; all or nearly  all may 
be fertile. Im perfect m esenteries usually num erous, up to  the  sixth cycle in 
some adults, and m ostly fertile.

No acrorhagi nor pseudobranchiæ . Colum n usually  sm ooth or wrinkled, 
bu t w ithout real verrueæ or notable suckers, though sm all suckers m ay occur. 
Aboral disk adheren t; it m ay be large or m uch reduced. In  some deep sea 
genera the  tentacles are no t retractile.

S tom phia Gosse.

Stomphia G o s s e , A nnals N at. H ist. Ser. 3, Vol. I I I ,  p. IS , 1859; A ctin. Brit., 
p. 221, 1S60. C a r l g r e n , op . cit., 1892. V e r r i l l , A m er/Jo u rn . Science, 
Ser. 4, Vol. V II, 1899. M cM u r r i c h , op. cit., 1910, p .  77.

Colum n soft, sm ooth, w ithout verrueæ  or suckers, very  changeable in form, 
th in  in sections. Basal disk, th in , broad in expansion, b u t can con trac t to  small 
size. D isk m ay be flat, concave, or convex, very  m utab le . T entacles numerous, 
m oderately  stou t, re tractile. Two siphonoglyphs; labial lobes num erous, small. 
M esenteries th in , num erous, 12 to  24 pairs or m ore perfect and  m ostly  fertile; 
longitudinal muscles feeble.

Gosse (op. cit., 1860, p. 225) s ta tes th a t  the  sexes, in th e  types, are separate 
and  th a t  the  gonads of the  m ale are salmon-color, while those of the  female 
are brillian t scarlet, in “ grape-like clusters.” H e also records th e  discharge 
of “ globular ova of the size of m ustard  seed and  of a rich scarlet h u e ” (p. 223). 
This is of in terest, because Urticina crassicornis is v iv iparous, discharging 
well developed young ones, often w ith two or more cycles of tentacles.

According to  M cM urrich  (1910) C arlgren has un ited  to th is  sm ooth species, 
the strongly  verrueose Tealiopsis polaris D an. and  also Sagartia repens Dan., 
and  others. Danielssen described <S. repens as having acontia.

N either species, as figured from life, looks like Stomphia carneola.

S tom p h ia  carneola (Stim pson) Verrill.

Actinia carneola S t i h p s o n , In v ert. G rand M anan , p. 7, 1852.
Actinia nitida  (provisional nam e) J . W. D a w s o n , C anad ian  N a tu ra lis t, 1858. 
Rhodaetinia davisii (pars) V e r r i l l , op. cit., 1864, pp. 19, 20.
Stomphia churchiœ G o s s e , op. cit., 1859; A ctin. B rit., p. 22, pi. V III, fig. 5, 

1860. A n d r e s , op. cit., 1884, p. 369. C a r l g r e n , K ongi. Svenska Vet. 
Akacl. H andi., vol. X X V , 2, p. 80, PI. 1, V III , IX , X , IS92 (anatom y). 

Stomphia carneola V e r r i l l , op. cit., 1899, pp. 206-20S, figs. 24-24d (description, 
struc tu re , synonym y, etc.)

Stomphia coccinea (p a r s )  C a r l g r e n , op. cit., 1902. P robab ly  n o t A. coccinea 
M ü l l e r , 1776. M cM u r r i c h , op. cit., 1910, p. 77.

P la te  X X X ; Fig. 1.

T he general characters of th is species are s ta ted  above in the  o-eneric des
cription. As indicated  it  is very  p ro tean  in form  in confinem ent. Although 
norm ally cylindrical, ra th e r  higher th an  broad, it  m ay become m ore elongated
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or extrem ely  sh o rt; i t  m ay be hour-glass shaped, or become m uch swollen, 
as in  PI. X X X , fig. 1, w ith  the  basal disk appearing relatively  small. T he disk, 
also, is p ro tean  in  form , changing from  concave to  convex. T entacles are ra th e r 
sto u t in  full expansion, b u t  m ay  be ra th e r long and  tapered , num erous, up to 
96 or m ore in good size specimens. The region of the  sphincter muscle some
tim es shows a slight th ickening.

T he colour is also variable. Large specimens usually  have the  colum n tra n s
lucen t p ink  or flesh-colour or pale greenish, w ith paler m esenterial stripes showing, 
b u t i t  m ay  also be m o ttled  or streaked  irregularly  w ith  pale red, rose-red, or 
scarlet, b u t th e  cap itu lum , ju s t below th e  m argin, is generally paler, w ithou t 
red m ottlings, b u t th is  area is often  poorly defined.

T he ten tac les are often tran slu cen t pale flesh-colour or pink, w ith  two or 
m ore, often  th ree , bands of carm ine or light rose-red, th e  d istal one a t the tip . 
T he basal b and  usually  extends around  the  sides of the  ten tac les and often 
extends inw ard  as a p a rtia l rad ial line on the  disk. The disk is coloured sim ilarly 
to  the  colum n; i t  often has a circle of light red or rose-red spots, or a continuous 
ring of red or scarlet around  the  m outh , and ano ther circle of red spots farther 
ou t tow ards the  ten tacles.

N early  alw ays there  are tw o small flake-white spots in  fron t of each ten tacle 
of th e  inner circle, m ore noticeable in the  young, in which the o ther colours 
are paler and  the  tex tu re  more translucen t. The tw o siphonoglyphs are usually 
b rig h t red  or sçarle t; inside of m outh  is p ink or salmon-colour. The sphincter 
muscle in the  larger specimens is well defined in sections w ith an ovate or clavate 
outline, vary ing  in  form  according to  the  am ount of contraction and the age.

I t  often grows to  ra th e r  large sizes. Some examples had  the colum n in 
expansion over 2 inches (50mm) high and nearly  as broad; others were consider
ab ly  larger. M ore com m only it  is abou t half th a t  size; ten tacles abou t 10-16mm 
long.

T his handsom e species often  closely resem bles Urticina crassicornis in its 
colours, especially w hen young, and  it  is very  often confounded w ith  the  la tte r, 
when th e y  occur together, as th ey  often do in the  b ay  of F u n d y  and the  sheltered 
bays n ear E a s tp o rt, M aine. I t  seldom has the  no tab le  red rad ial lines on the 
disk and running  ou t betw een the  ten tac les generally, b u t no t always, charac
teristic  of U. crassicornis.

T he b est w ay  to  d istinguish it  is to  m ake a transverse section of the  sphincter 
muscle, w hich is mesoglceal instead  of being large, circum scribed endoderm al, 
as in  Urticina.

I t  never has sm all suckers, usually  m ore or less evident on Urticina, nor 
any  verrueæ , characteristic  of Teahopsis. (See ab o v e ,p . 110g, note). I t is d e s -  
titu te  of acontia  and  cinclidæ, w hich distinguishes i t  from  all the  Sagartiadæ .

M cM urrich  (1910), following C arlgren, adopts for th is  _ species the  nam e 
Stomphia coccinea (M üller, 1776). I  fail to  see any  good evidence th a t  the  A .  
coccinea of M üller was th is  species. Gosse and others have referred it  to  Sargartia 
coccinea, w ith  m ore reason, I  believe.

T his is essentially  a ra th e r  shallow  w ater species, and  seldom litto ral. I t  
occurred frequen tly  in m y m any  dredgings, from  1860 to  1872, in the  bay  of 
F undy , E a s tp o rt harbou r, M aine, South  bay, etc., in  8 to  35 fathom s. I t  did 
no t occur in  th e  la te r  deep dredgings of the  U. S. Fish Commission. I t  has 
no t been found South  of Cape Cod.

D aw son dredged i t  in the  m o u th  of the S t. Lawrence. M cM urrich  records 
i t  from  P assam aquoddy  bay, young, (1910). I t  generally occurs on gravelly 
or stony  b o ttom s, a ttach ed  to  stones and dead shells. I t  seems to  be ra th e r 
rare on th e  n o rth e rn  E uropean  coasts. Gosse records several exam ples from  
M oray  F ir th , Loch Long, etc., all b rough t up on the  lines or nets of fishermen. 
T here are  no reliable A rctic records know n to  me.
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Fam ily  H A L C A M P ID Æ  A ndres, 1884.

Ilyanthidœ (pars). M any  authors.

Column usually narrow  and m uch elongated, generally_ w ith o u t a  definite 
basal disk or w ith a very small one; m ost often the  base is pointed , w ith  or w ith
ou t a central pore T entacles usually  few (8— 24); m ost frequen tly  12. M esen
teries few, hexam erous; m ost often only 6 or 12 pairs; all m ay  be perfect and 
fertile; those of the  second cycle m ay be im perfect; som etim es th e  m esenteries 
exceed th e  num ber of tentacles. Sphincter muscle feeble, diffuse, or lacking. 
M esenteries usually have a strong, often narrow  or circum scribed, longitudinal 
muscle. A conchula m ay be either well developed or lacking.

Sub-fam ily  H A L C A M P IN Æ  Verrill. N ew  nam e.

Halcampidae which lack a conchula and ap p aren tly  a pore a t the  aboral 
end of the  body. Scapus sulcated, it  m ay be naked or i t  m ay be covered with 
a loosely attached  epiderm al coating consisting m ainly  of m ucous, fine sand, etc. 
Tentacles usually 12, sometimes 10, 14, 20, or 24; m esenteries 12 to  24; 12 
usually perfect and fertile. L ongitudinal m esenterial m uscle strong , restricted.

Genus H alcam pa Gosse.

Peachia (pars) G o s s e , Trans. Linn. Soc., X X I, p . 271, 1855.
Halcampa G o s s e , Ann. and M ag. of N a t. H ist., 3rd series, i, p. 418, 1858;

Actinologia B rit., p .  240, 1S60. A n d r e s , op .  cit., p. 100, 1884.

C olum n very  contractile, m uch elongated and slender in expansion, occupy
ing holes in the  earth  or am ong rocks, etc., bu t able to  creep abou t, adhering 
by the  sides.; in contraction  irregularly  cylindrica], often  w ith constrictions; 
colunm -wall m em branous th roughou t, translucen t, w ith  or w ithou t adherent 
sand, etc. Base capable of being enlarged and g rea tly  distended, w ithout a 
d istin c t disk, b u t capable of adhering slightly  b y  its  surface to  foreign bodies 
by very  m inu te  sucker-like organs; app aren tly  im perforate . T entacles 12, 
rare ly  10, short, in tw o cycles. Perfect m esenteries, usually  12. They are 
very  th in  nex t the  wall, bu t near the  m iddle have a very  strong, longitudinal, 
m uscular thickening, which narrow s both  above and below. T he peripheral pores 
of the  m esenteries are large and well defined; six pairs are im perfect.

H alcam pa duodecim cirrata  (Bars).

Edwardsia duodecimcirrata IM. B ars, X y t. M ag. N a t. H ist., V I, n. 10, p. Í42, 
1851. M o m u s and M e y e r , W ig . Arch. f. N aturges., Jah r. 29, b. 1, p. 70, 
pi. I I I ,  figs. A, D, 1S63.

Edwardsia farinacea (]>ars) V e r r i l l ,  Amor. Jou rn . Sei., Vol. V II, pi. V III , fig. 5, 
187 1 (not fig. 4, nor the  tex t).

Halcampa farinacea (pars) A n d r e s , op. cit., 1884, p. 102.

P la te  X X I; F igures 1, 2, 2a.

< 'olum n changeable in form, often nearly  cylindrical, a t o ther tim es swollen 
in the m iddle or posteriorly, capable of contracting  to  less th a n  half its  full 
length. < 'ohunn is usually covered w ith sca ttered , feebly adheren t, fine grains
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of sand  an d  sm all fo ram inifera w hen first caught, bu t it  soon discards these 
w hen in  an  aquarium .

T he following descriptions are from  living specim ens tak en  in th e  B ay of 
F u n d y , in  60 fa thom s, on a soft m uddy  bo ttom , in 1872. Tentacles 12, ra th e r  
sho rt, b lu n t, ab o u t half as long as th e  d iam eter of the column. A lternately  
a little  longer an d  shorter.

• L eng th , in  expansion, 25 to  30 m m ; d iam eter, 4-5m m ; length  in contrac
tion , 10 to  12 m m .

C olum n usually  cylinclric, pale salm on colour, vary ing  to  yellowish brow n, 
coated  th in ly  w ith  m inu te  grains of sand and foram inifera, except near th e  ends. 
T h e  disk usually  p ro tru d es; n ear the  lips there  is a circle of small purplish 
brow n spo ts and  an o th er circle of th e  sam e colour near the  bases of th e  te n 
tacles, th e  tw o connected by brow n rad ial libes. These spots are long-oval, 
th e ir  po in ted  end ou tw ard . Each ten tac le  has a spot of reddish brown on each 
side of its  base, and  has about six w avy or crescent shaped transverse  spots 
of redd ish  or pale brow n, a lternating  w ith  w hite or flesh-colour. T he six 
a lte rn a te  sho rte r ten tac les are a little  darker th a n  the  others, due to  the  darker 
brow n spots. T he brow n m arkings often run  down to  a point or become 
V -shaped on th e  inner side of th e  bases of the  tentacles.

C olum n below th e  ten tac les clear salm on-colour, w ith pale purplish  brown 
double spots a lte rn a tin g  w ith  the  ten tac le  bases. On th e  shorter dark  ten tacles 
th e  brow n transverse  m arkings often run  together on th e  ou ter side form ing 
a m ed ian  brow n spot.

One sm all specim en from  th e  sam e place has a m edian line of brow n spots 
on th e  ten tac les  in te rru p ted  b y  flake-white spots; lips w hitish, surrounded by 
12 brow n spots, m idw ay betw een the  m outh  and tentacles, and w ith ano ther 
circle of brow n spots near the bases of the  tentacles.

A nother specim en from  the  B ay  of F undy , off H ead  harbour, G rand M anan  
island, in 50 to  60 fathom s, was 38 m m  long, 5 to  6 m m  in diam eter. Like the 
preceding, i t  was covered in the  m iddle w ith fine sand th a t  i t  soon entirely  cast 
off, leaving th e  whole surface clean, sm ooth and translucen t, showing the inser
tions of th e  m esenteries as white lines bordered w ith purple; general colour of 
the  colum n pale salm on. T entacles salm on-colour, crossed by  abou t five 
w avy bands of purplish brow n; m ost of these surround the ten tacles and  run 
dow n in to  a V -shaped or W -shaped m ark  on the  inner surface; the  basal band is 
da rk est. T he m outh  has 12 w hite labial lobes; a circle of small purplish spots, 
a lte rn a tin g  w ith  w hite, surrounds the  m ou th ; another circle of triangu lar 
purp lish  spots is s itu a ted  farther ou t; a t the  inner bases of the tentacles there 
is an o th e r circle of lighter purplish brow n spots. Below the  ou ter bases of the 
ten tac les  th ere  is a circle of 12 purple spots, divided by w hite lines; the  
a lte rn a te  spots run  dow n as purplish lines alongside the  m esenterial w hite lines.

T his specim en agrees closely w ith one figured on P la te  X X I, fig. 1.
T h is species was dredged b y  us in m any localities in the  B ay  of F u n d y ; 

E a s tp o r t  h a rb o u r; South  bay, near E as tp o rt, M aine, 1864-1872, and in Casco 
b ay . 1873.

’ I t  occurred only sparingly, usually  only one a t a tim e, in 6 to  90 fathom s, 
on sand  or m ud bottom s.

V arie ty  n itid a . New varie ty .

P la te  X X I; F igures, 2, 2a.

T en tacles 10, short, th ick , obtuse, usually  abou t half as long as the  dia
m eter of th e  disk, or som ew hat longer in full expansion.

T he colum n is cylindrical and  has a th in  loosely a ttach ed  coating of fine 
sand  grains on the  m iddle portion ; both  ends w ithou t sand, soft and sm ooth, 
translucen t, w ith  ten  longitud inal w hite lines, due to  the  m esenteries; on the
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capitu lum  there  are ten  stripes of dull brow n, a lte rn a te ly  ligh ter and  darker, 
corresponding w ith the  ten tacle bases; these stripes are  specked w ith  flake 
white irregular spots, becoming more evident near the  ten tac le  bases.

The tentacles have a pair of la teral brow n spots on th e ir ou te r bases, form
ing a conspicuous circle of 20 brown spots; th e ir tips are tran slu cen t; on the 
inner surface there  are abou t 5 w avy brow n bands and  spots, some of them  
extending around back of the  ten tac les; th ey  a lte rn a te  w ith  transverse  lines 
of yellow or w hite; the  basal band  is the  darkest and  often V -shaped or 
M -shaped.

The m outh  has 10 brownish labial lobes; the  disk is pale yellow, w ith 10 
radial rows of pale brow n spots, running  to  the  tentacles, separa ted  by  pale or 
w hite m esenterial lines. Length abou t 1 inch (25m m ); d iam eter of column 
abou t 3 mm. D escribed from living specim ens.

T ype locality, off No M an ’s Land, in 19 fathom s, Sept. 2nd, 1871, U. S. 
Fish Commission.

H alcam pa (?) anom ala. New  form.

P la te  X X X I; Fig. 4.

This form, which m ust be abnorm al, is rem arkable for having an unusual 
num ber and arrangem ent of the  tentacles.

I t  has 14 norm al shaped tentacles, about equal in  length, and  3 smaller 
ones, each united  to  one of the larger ones as if it were p artia lly  sp lit off from 
it, or had arisen as a bud from  its side. One of the  larger ten tac les stands 
nearer the m outh  th an  the others. The larger ten tac les are th ick , mostly 
obtuse, ra th e r longer th an  half the diam eter of the  disk as seen iu th e  living 
specimen, and probably  not full}’ expanded. T hey  are crossed by  about 7 
more or less curved or waved reddish brow n m arkings or bands, alternating  
w ith bands of yellowish white.

T he disk is ornam ented w ith circles of reddish brow n spots alternating  
w ith those of yellowish white. Two lateral w hite spots a t  the  base of each ten
tacle run  down on the  capitulum . Colum n is pale flesh-eolour. L ength , in 
expansion, 44 m m ; diam eter abou t 6 m m . In te rn a l s tru c tu re  was no t examined. 
On account of its sim ilar colouration i t  is referred w ith  do u b t to  th is  genus, 
though  it  has an abnorm al num ber of tentacles. D escribed from  a living 
specimen.

A single specimen was taken  in M assachusetts bay, off Race p o in t; S tation 
292, 19 fathom s, fine sand and m ud, by the  U. S. Fish Com m , in  1879.

T he branched form of some of the ten tacles is doubtless abnorm al.

H alcam pa farinacea (Verrili) Andres.

Edwardsia farinacea V e r r i l l , Amer. Journ . Science, vol. X L II , p. 118, 1869; 
Ann. and M ag. N a t. H ist., Ser. 4, vol. IV , p. 163, 1S69; Proc. Amer. Assoc. 
Adv. Sei., for 1873, p p . 353, 36S, pi. VI, fig. 1; Arner. Jou rn , Sei., Vol. 
V II, p. 413, PI. V III, fig. 4, 1S74 (not fig. 5).

Halcampa farinacea (pars) A n d r e s , op .  c i t . ,  18S4, p. 102 ( r e fe re n c e s  in c o r re c t . )

P la te  X X I; Fig. 3.

Colum n changeable in form, no t very slender, often swollen in th e  middle 
or near the  base, tapering  upw ard, b u t som etim es swollen near th e  tentacles, 
p a rtly  covered w ith small, firm ly adheren t grains of sand, the  in te rna l lamellae 
showing th rough fain tly , b u t becom ing more d is tinc t on th e  naked, tran sp aren t,
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swollen basa l portion , which is m arked by  12 corresponding w hitish sulcations, 
m eeting  a t  th e  end and  a lte rn a tin g  w ith  some finer lines. U pper p a r t  of colum n 
is tra n sp a re n t and  naked  for ab o u t 3 or 4 mm.

T en tacles 12, ra th e r  short, in a single circle a t  the  m argin of the  disk,
n o t crow ded, pale yellowish w hite, sprinkled w ith fine flake^-white specks'w hich
becom e m ore crow ded on the  inner m edian line and  a t  the  tips. D isk small, 
often p ro tru d ed ; m o u th  largely d ila tab le , som etim es elevated on a eone; lips 
w ith  12 irregu la r lobes. D isk and  naked space below the  ten tacles pale yellow
ish w hite, finely speckled w ith  flake-white, the disk w ith fa in t w hitish rad ia ting  
lines. L eng th , 12-15 m m ; d iam eter, 4-5 m m ; of disk, 3-4 mm. T he type  
locality  was South  bay , near Lubec, M aine, in 8 fathom s, m ud, 1872. I t  was 
subsequen tly  tak en  by  us in various places in th e  B ay  of F u n d y  and Casco bay , 
in 10 to  95 fathom s.

T he fig. 5, as of the  disk, pi. V III , Ann J . Sei., 1874, is no t th is species.
I t  belongs to  H. duodecimcirrata. A ndres un ited  th e  tw o species and erred
in his references.

Su b -fam ily  S IP H O N A C T IN IN Æ  Verrili. N ew  nam e.

F am ily  Siphonactinidæ  A n d r e s , 1884, (em ended).

Halcam pidae having one siphonoglyph prolonged in to  a lobed conchula, 
capable of being p ro truded . Posterior end usually  provided w ith a pore. 
T en tac les usually  12, rarely  8 or 10. Six pairs of perfect strongly m uscular 
m esenteries; often four or more pairs of narrow , im perfect, fertile ones.

Some of th e  species are parasitic  on jelly-fishes, a t  least while young; others 
burrow  in th e  earth .

S ip h onactin ia  D an. and  Koren.

Siphonactinia  D a n i e l s s e n  a n d  K ö r e n , F au n a  L itt. Norvegiæ , ii, p. 88, pi. 
12, figs. 4-6, 1856; A nnals and  M ag. N a tu ra l H istory , Ser. 2, vol. X V III , 
p. 219, pi., 1856.

Bicidium  L. A g a s s i z ,  Proc. B oston Sóc. N . H ist., V II , p. 24, 1859. V e r r il l , 
Revision of th e  Polyps of the  E aste rn  C oast of the  U nited S tates, M em oirs 
of B oston Soc. of N a t. H ist., Vol. I, p. 31, PI. 1, figs. 14, 15, 1865.

? Peachia (pars) G o s s e ,  A ctinologia B rit., p. 243, 1860 (not of 1S55). V e r r i l l  
(pars), op. cit., 1866, 1873.

Philomedusa (pars) A n d r e s , op. cit., p. 112, 1884; (? no t of M ü l l e r , 1860). 
Bicidium  M c M u r r i c h , Proceedings Zool. Soc., London, I I ,  p. 967, 1913.

Colum n naked , soft, elongated, in life very  changeable in form, often 
cylindric, or tap erin g  to  the  aboral end, where there  is no disk, b u t a cen tral 
contrac tile  pore, often tig h tly  closed in contraction. B oth  ends are capable of 
invection. In  expansionffhe oral end is usually  the  larger. T entac les 8 or 12, 
usually  12. M esenteries usually  12, all perfect, w ith  th ick  longitudinal muscles. 
C ircu lar m uscles of the  colum n are mesoglceal, m oderately  developed, some
w hat stronger near each end; sph incter little  or no t a t  all d ifferentiated .

U sually  th ere  is only one siphonoglyph, which m ay become tu b u la r  by 
union of its  edges, ending in a simple three-lobed conchula, capable of pro
trusion . Surface .of colum n capable of adhesion by  m eans of m inute suckers, 
usually  n o t visible to  the  naked eye unless in use.

T he genus Siphonactinia  D an . and  K ören, 1856, appears to  be identical 
w ith B icid ium  Agassiz, 1859. I ts  conchula is te rm in a ted  b y  three simple lobes, 
as in th e  la tte r . I t  is represen ted  as m uch exsert and  tu b u la r, b u t  I  have seen
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the  conchula of Bicidium parasiticum  exsert to  nearly  th e  same ex ten t, and  the 
edges of its siphonoglyph can cohere, m aking a tu b u la r  form.

A ndres m akes it  identical w ith Peachia Gosse, 1855, b u t  P. hastata, the 
typ ical species of Peachia, has 10 pairs of m esenteries and a m ore com plex con
chula.

Philomedusa M üll. (1860, p. 57, PI. 2, fig. 1) is now believed to  be the 
parasitic  larval form of a M editerranean  Halcampella, according to  H addon. 
B u t if identical w ith Bicidium, as A ndres supposed, th e  la tte r  nam e and also 
Siphonactinia  are bo th  earlier nam es.

The larvae of a species of E uropean  Halcampa (H. chrysanthellum) are also 
parasitic on jelly fishes (t. H addon). A closely rela ted  species (H. farinacea 
Ver.) is common on our coast and its larval form  should be looked for on our 
hydrom edusæ.

Siphonactin ia  parasitica (Ag.). Xew nam e.

Bicidium parasiticum  L. A g a s s i z , op. cit., p. 24, 1859. Y e r r i l l , op. cit., p. 31, 
pi. 1, figs. 14, 15, 1SG4. H a r g i t t , A nthozoa W oods H ole Region, p. 239, 
fig. 2, 1914. M cM u r r i c h , op. cit., p. 967, pi. 98, fig. S, 1913.

Peachia parasitica Y e r r i l l , Proc. Boston, Soc. N a t. H ist., Yol. X , p. 338, 1866; 
In v ert, of V ineyard Sound, p . 739, (445), 1873. H a d d o n , Proc. Royal 
D ublin Soc., 1887, p. 475.

Philomedusa parasitica A n d r e s , Le A ttin ie, p. 112, figs. 9, 9 b ,  after Yerrill, 1884. -

P late  X X ; Figures 2, 3. P la te  X X V ; Figure 3 (section).

T he following description was m ade from  living specim ens parasitic  on 
Cyanea arctica in E as tp o rt harbour, M aine, where it  was abundan t.

B ody variable in form and size. In  full extension elongated, up  to  80 mm 
long and 12 to  14 mm. in d iam eter; th e  sam e specim ens in contrac tion  usually 
tapering  to the  base. In  contraction usually  elliptical or ovate, often swollen 
tow ard the  basal end; som etim es nearly  spherical; no basal d isk; aboral end 
often involuted; tru e  pore seldom visible.

The visible pore m ay often be due to  a tem porary  deep infolding of the ‘ 
in tegum ent a t  the  center, owing to  the  contractile  m ovem ents of the  mesen
teria l muscles and the  circular muscles near it, even when the  real pore is tightly  
closed by  its sphincter muscle.

The column-wall is soft, and it  has 12 suleations corresponding to  the 
m esenteries, visible th rough the  wall; in tervals betw een the  sulci are convex, 
crossed by  m any transverse  wrinkles, and tow ard  the  base each has a longi
tud inal row of six to  eight m inute paler or thin spots, sim ulating pores, bu t 
p robably  serving as suckers, no t alw ays visible to  the  naked eye.

The tentacles, in expansion, are about 12 m m . long, th ick , often swollen 
a t  the  base; tips have a term inal pore, often ra th e r  conspicuous. Perhaps 
microscopic suckers are present, for the  sides of the  body are adhesive to  the 
sides of an aquarium , etc.

The m outh , when contracted , is often nearly  regular, w ith nine equal lobes 
or folds, and three others, obtusely rounded, s tanding  a little  fa rth e r back a t 
one end of the  m outh  form ing a conchula in connection w ith  the  deep siphouo- 
glyph. B u t the  m outh and lips tak e  various form s, according to  the  sta te  of 
contraction . T he conchula can be m uch p ro truded  a t  tim es. I t  adheres to 
the  jelly-fish p a rtly  by m eans of the  m outh-lobes.

T he color of the  body varies from  uniform  ligh t flesh-colour to  ligh t brown, 
greenish brow n, or liver-brown. Som etim es the  darker brown specim ens have 
pale flesh-coloured tentacles, w ith brow n tips, a narrow  light brown b and  on
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th e  d ista l th ird , and  a diffuse spo t of th e  sam e colour a t  each side of th e  base. 
Inside  of lips w hitish ; lips fL-sh-colour; disk paler w ith  w hite rad ia l lines 
runn ing  o u t betw een the  ten tacles, due to  insertions of the m esenteries.

W hen well expanded in life, th e  conchula is often m uch exserted, som etim es 
nearly  as long as th e  tentacles. I t  has th ree nearly  equal, rounded, th ick  lobes, 
a sim ple m edian and  a sim ilar b u t sho rter la tera l one on each side, w ith  a deep
groove betw een them  (PI. X X , fig. 3). Som etim es the  two ad jacen t lip-
lobes, w hich are  less prom inent, seem to  reinforce the  conchula and are then
larger th a n  th e  o th e r lip-lobes, b u t sim ilar in form. M ou th  and lips very
changeable.

T h is species is n o t uncom m on on Cyanea arctica, from  Cape Cod to  N ova 
Scotia, in sum m er. I t  is uncerta in  w hether its ad u lt form  is y e t known.

T he following generic description applies to  the  specimens th a t  I form erly 
considered th e  a d u lt s ta te , b u t the  conchula is so different th a t  it  m ay well 
be en tire ly  d istinc t. M oreover, it  has 10 pairs of m esenteries. A t any  ra te  
no in te rm ed ia te  stages have been found during the p ast 47 years, so fa r as I 
know.

Prof. M cM urrich  has described a closely allied species from  P uget sound, 
near V ancouver island, under the  nam e Bicidium œquoreœ, parasitic  ou a species 
of Æquorea. H e found no aboral pore in the  con trac ted  specimen, and no 
conchula, b u t his figure of the  labial lobes is m uch like those of th e  same p a rts  
in som e alcoholic specim ens of our species. No d o u b t it  belongs to  the  same 
genus. I t  had  tw elve perfect m esenteries. I  believe it should be called Siphon
actinia œquoreœ, in spite of the  reduced conchula.

Bicidiopsis. N ew genus.

F o rm  and  general appearance m uch as in Siphonactinia  and  Peachia. 
In  life very  changeable in form , contracting  and expanding its body actively, 
especially when burrow ing.

T h e  colum n-w all is soft and  naked, b u t provided w ith circular muscles, 
m ore ab o u n d an t tow ards the ends, b o th  of which are capable of involution. 
T he colum n-w all usually  shows 10 or 20 sulcations due to  the  insertion of th e  mesen
teries; in contraction  i t  is m uch w rinkled. T entacles usually  12, som etim es 
8 or 18, of m oderate  length, ra th e r  stou t, abou t equal, nearly  in one circle. 
M o u th  large, w ith  large labial lobes. One deep and often tu b u la r siphonoglyph, 
capable  of extension and  bearing the  conchula. The conchula consists of three 
th ick  basa l lobes, each surm ounted b y  one or tw o sm all papilliform  or n ipple
shaped processes; often there are  five of these, one m edian and two pairs la tera l; 
b u t th e re  m ay  be only one la tera l pair.

T he sph incter muscle is mesoglœal and  b u t little  dilated , even in m uch 
co n trac ted  specimens.

T he m esenteries are 20, in 10 pairs; G pairs are perfect, w ith  th ick  longi
tu d in a l m uscles, recurved  in th e  d ista l p a r t;  4 pairs are sm all and  im perfect, 
though  som e m ay  un ite  w ith  th e  stom odæ um  near its bo ttom ; some or all m ay 
extend  to  the  aboral end; others to  ab o u t the  m id-length of the  stom odæum . 
T he pairs of im perfect muscles are in th e  sulcar exocœles and  sulco-lateral 
exocœles, as in Peachia hastata, as figured by  H addon (op. cit., 1889, p. 338, 
fig. 1). Viewed from  th e  inside the  12 perfect m esenteries, and som etim es the 
o thers, reach  nearly  to  th e  centre of the  base, w hich is occupied by  a small, 
roundish , cen tra l pore, or in con traction  by  a th ick  area of m uscular tissues 
closing it. T ow ard  the  aboral end of th e  colum n there are some very  small 
and n ea rly  tra n sp a re n t spots, as viewed from  the  inside, which m ay be small 
suckers or else m inu te  pores closed b y  con trac tion ; th ey  are in rows, b u t not 
num erous.
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T his genus seems closely related  to  Peachia Gosse, especially to  P . triphylla, 
which has a three-lobed conchula. B u t th a t  was no t the  typ ica l species. I h e  
earlier described species, L. hastata, m ust be tak en  as the  ty p e  of Peachia. 
T h a t species has a far more com plicated conchula, b u t its  m esenteries are arranged 
in essentially the  same way, though the  longitudinal m esenterial muscles are 
very different in form, being recurved, m uch wider and n o t so thick, and 
p innate  instead of reniform  or crescent shaped as in our species.

B oth have tw o cycles of m esenteries, those of the  second cycle being un
developed in th e  sulcular la teral exocœles, so th a t  there  are b u t 10 pairs of mesen
teries in each genus. B ut the arrangem ent is s tric tly  hexam erous. T he failure 
to  develop tw o pairs of m esenteries of the  second cycle does no t change the 
regular hexam erous condition of the  six prim ary  perfect pairs.

The only external character for the separation  of Bicidiopsis  from  Peachia 
th a t  can now be relied upon is the  g rea t difference in the  conchula.

In  P. hastata th e  conchula is described and figured by  Gosse (Act.in. B rit
ánica) as very large, consisting of tw o large rounded lobes, bearing 12 to  20 
processes, m ore or less divided, and therefore very different from  th a t  of our 
species. H e sta tes  positively th a t it lias a basal pore, as in our species.

M cM urrich  failed to  find a term inal pore in preserved specimens th a t  he 
described under the nam e Peachia quinquecapitata, from  N anoose bay, Van
couver Island, in 15 to  25 fathom s (op. cit., 1913). P robab ly  the pore was 
tigh tly  closed in his specimens. H is species belongs to  Bicidiopsis, as here 
defined.

Andres described a species, evidently  of th is genus, under the  nam e Siphon
actinia tricapitata, b u t having only three papilliform  processes on the conchula. 
One of his specimens had IS ten tacles; the  o ther tw o had 12 tentacles each. 
H e did no t describe its in ternal s truc tu re  b u t gave a good coloured figure. 
I t  closely resem bles B. tubicola in form  and colour. I t  should be called Bici
diopsis tricapitata.

1 have separated  this genus from  Siphonactinia  on account of tin ' presence 
of 20 m esenteries, instead of 12; and because of the  more e laborate conchula, 
which carries a group of papilliform lolmles, not found in th a t  genus.

B ic id io p s is  tu b ic o la .  New species.

P la te  X X ; Figure 1.

The following description was m ade from tw o living specim ens tak en  by me 
in the  harbour of E astpo rt, M aine, a t  low w ater m ark  of a very  low tide, 
burrow ing in sand and gravel, up to  the  tentacles.

The body of the larger specimen in partia l expansion was nearly  cylindrical, 
abou t th ree tim es longer than  broad, obtusely rounded and perforated  a t  the 
base, w ithout a basal disk. The body-walls are salm on-colour and somewhat 
translucen t, allowing the  m esenteries to  show through as w hitish lines. The 
in tervals between these lines are swollen and transversely  corrugated by  wrinkles; 
posteriorly  th e  surface appears som ewhat reticu lated  by  w rinkles, enclosing 
polygonal areas. No suckers are ordinarily  visible, b u t the crea tu re  can adhere 
to  th e  side of a glass dish by th e  surface of the body, indicating  th e  presence of 
m inute or re trac tile  suckers; m inute round pits, which m ay be contracted 
suckers, are often visible with a. lens on the  preserved specimens.

T entacles twelve, large, stou t, tapering , b u t usually  obtusely pointed. 
T heir colour is pale salmon, brown a t  the inner base, and crossed by  four bands 
of light brown. The disk is small, brownish around th e  m outh , outside of this 
it  has a circle of pale salm on, and is then  brow nish a t  th e  bases of the  tentacles. 
T he m outh is salm on-colour inside. I t  is furnished with a large, prom inent,
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often  exsert, th ree-lobed  conchula a t  one end, connected w ith a deep siphono- 
glyph. T he la te ra l lobes are swollen and  each is te rm ina ted  by  two small 
d a rk  brow n papillæ . A m edian or term inal process is longest, often reaching 
to  th e  m iddle of the^ ten tacles, or beyond, when expanded in life.

T he larger specim en, as stud ied  in life, and  no t fully extended, was abou t 
75 m m . (or 3 inches) long and 25 m m . in d iam eter; ten tacles abou t 10 m m . 
long; 3 m m . in d iam eter. The o ther specimen was ab o u t two th ird s  as large, 
40 m m . long and  18 m m . in d iam eter. W hen first found th ey  were consider
ab ly  longer. T aken  A ugust 26, 1870, buried  in holes in gravel and sand, under 
large stones, a t  low tide, a little  south  of Dog island, E astp o rt, M aine. This 
was before th e  h a rb o u r becam e polluted by  the  offal from  m any sardine factories 
b u ilt th e re  in la te r  years, which has now destroyed m ost of the  rich fauna origin
ally  found  there , even under the  wharves, w here the extrem e tides were about 
28 feet.

T h is species was for m any years th o u g h t by  me to  be possibly the  adu lt 
free stage of th e  parasitic  Bicidium parasiticum, and  the  description was no t 
published for th a t  reason, hoping th a t  additional free specimens m ight be found. 
T h is has no t happened  during nearly  fifty years, so far as I know, un til sim ilar 
specim ens were found in H udson bay  by  M r. F. Johansen in 1920. (See 
below.)

I ts  general appearance is som ew hat like the  parasitic species, b u t the  colour 
is en tire ly  different, and it is m uch larger. The m ost im p o rtan t external differ
ence is in  th e  conchula, which in th is  species is larger, m uch elongated, w ith two 
papillæ  on th e  la te ra l lobes, and w ith  th e  m edian process th ree-parted . In  
th e  parasite , th e  th ree  lobes are simple and the  organ is m uch less developed.

I have never m ade sections from  these specimens and a t p resen t th ey  are 
n o t availab le  for exam ination. T hey  belong to  th e  collections of the  Yale 
U n iversity  M useum , now in storage.

B icidiopsis arctica. New species.

P la te  X X Y ; Figs. 1-lk . P la te  X X Y I; Fig. 8. T ext Fig. 16.

Two specim ens sen t to  me from  the Geological Survey of C anada were 
from  th e  east side of R ichm ond gulf, in 15 to  20 fathom s, taken  June, 1899, by 
A. P . Low. C atalogue No. 54, (Ccelenterates), V ictoria M em orial M useum , 
O ttaw a . T ype. I have m ade some sections from  them , for anatom ical details. 
See P la te  X X V ; figs. 1 - lk .

As strong ly  con trac ted  in alcohol they  are soft, w ith m any transverse 
w rinkles, due to  contraction . One is nearly  spherical; the  o ther is ovoid. 
T hey  are som ew hat translucen t, pale flesh-colour, and' the m esenteries show 
th ro u g h  th e  in tegum ent, T hey  have twelve stou t, som ew hat long, b lun t, 
equal ten tac les, crowded in two a lte rn a te  rows. T hey  tap e r b u t little  and are 
s trong ly  an n u la ted  w ith wrinkles (fig. le ). T heir walls are th ick  and m uscular. 
T he m outh  has a t  one end a prom inen t three-lobed “ conchula,” w ith a deep 
su lcate  siphonoglyph, tu b u la r  in p art. (PI. X X V , fig. lb .)  The conchula has 
tw o large bilobed la te ra l lobes, each bearing tw o small nipple-shaped appen
dages, th e  cen tra l lobe, as contracted , is smaller, less swollen, and^ bears a 
sm all m edian papilla . In  the larger H udson bay  specimen there  is a firm 
cen tra l m uscu lar th ickening  a t the  aboral end, w ith  no pore to  be seen w ithou t 
careful exam ination  ; i t  is no t larger th an  a small pinhole. In  the  o ther speci
m en th ere  is a round  term inal pore, nearly  2 mm. in d iam eter, w ith  the  ribbed 
ectoderm  extending  in to  it by  invection and form ing a tube  (fig Ik ). I t  was 
filled w ith  a m ass of p a r tly  digested food, etc., and  the  bo ttom  lobes of the 
stom odæ um  were n early  in con tac t w ith its inner lum en.
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In  a transverse section twelve com plete m esenteries and  eigh t incomplete 
ones can be seen (PI. X X V , fig. 1; ' pi. X X V I, fig. 8). T hey  are  unequal in the 
tw o sides of the  body, due probably  to  contraction . T heir longitud inal muscles 
in the  upper p a rt are large, restric ted , som ew hat reniform  or crescent-shaped in

F ig. 16. B ic id io p sis  aretica  Verrili. T yp e. From  a contracted  H udson  b a y  specim en.

sections, th ick  in the  middle region, th inn ing  ou t tow ards each edge, and re
curved (PI. X X V , fig. la ) . A t th e  base of the  stom odæ um , th ey  are thinner 
and no t recurved (PI. X X V I, fig. 8). All the  perfect m esenteries bear con
voluted m esenterial filam ents (PI. X X V , figs. l f - lh ) . T he m esenteries all 
reach nearly  to  the central pore in the  posterior end, and  end ab ru p tly  (figs. 
l j ,  Ik ). The sphincter muscle (fig. le) is th in  and diffuse. T he column-walls 
are ra th e r th in , the  ectoderm  layer (g), being th ick , g landular, and soft exter
nally  (fig. li) . The mesoglœa (1) shows five, six, or more, narrow  parallel lines 
for the  circular muscles (h1)-

This species is evidently very  closely related  to  Bicidiopsis quinquecapitata 
(M cM urrich), referred to  Peachia by  him. He described it  as from  Nanoose 
bay, V ancouver island, in 1.5-20 fathom s. (Proceedings of the  Zoological 
Society of London, 1913, p. 963, pi. 9S, figs. 1-4).

His species has the same num ber and the  same arrangem ent of mesenteries, 
and the  re trac to r muscles of the m esenteries have nearly  th e  sam e form . Its 
conchula is three-lobed, the m edian lobe is small and bears a m edian papilla; 
each side lobe bears tw o papillæ, as in m y species. T hus the  conchula has 
e ssen tia le  the  same structu re  as in the  H udson bay  specimens.

The agreem ent is so close th a t  it  is possible th a t  the  tw o belong to  the same 
species, b u t additional specimens should be studied before th is  can be decided 
definitely.

Prof. M cM urrich , in the  same article, (p. 967, PI. 98, figs. 5-7) described 
Bicidium œquoreœ, a new species found parasitic on the  bell of Æquorea forskalli, 
and suggested th a t  it  m ay be the larval form  of the  preceding species. I t  has 
a rud im entary  conchula, and lacks the five papillæ. I t  had  only 6 pairs of mesen
teries, all of them  perfect.

I ts  m esenterial m uscular pennons were m uch th in n er th a n  in th e  preceding 
species. I t  seems to  me unlikely to  be th e  young of the  la tte r. I t  was nearly 
as large. I believe it  should be called Siphonactinia œquoreœ.
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Fam ily  EDWARDSIDÆ Andres, 1880.

C olum n elongated , slender, w ithou t an  adheren t basal d isk; usually  w ith 
th e  th ick e r m iddle portion , or scapus, covered w ith a firm ly ad h eren t dark  
epiderm al coating, in to  which th e  naked  cap itu lum  and  th e  aboral naked area 
can be re trac ted . Som etim es w ithou t a cen tral coating. T entacles m ostly  
slender, ra th e r  few, often 16, rarely  up to  48. Perfect m esenteries fertile; 
u sually  only  e igh t; tw o pairs of d irectives; 4 la tera l ones n o t paired ; all o thers 
narrow  an d  im perfect. Som etim es sm all rud im ents of few or m any additional 
ones occur n ea r th e  disk. Some species are able to  adhere to  stones, etc., 
by  m eans of th e ir  sides. A pparen tly  no aboral pore. T he species usually  live 
in tub es an d  crevices or buried  nearly  up to  the  ten tacles in sand or m ud; some 
are  parasitic  on jelly-fish while young (e.g. Edwardsia leidyi Verrili, of th e  New 
E n g land  coast.)

Edwardsia Q uatr.

Edwardsia (pars) Q u a r t r e f a g e s , C om ptes rendus, Acad. Sei., Paris, X IV , 
p. 630, 1842; A nnals and M ag. N a t. H ist., Ser. 2, Vol. X V III , p. 65-109, 
1842. G o s s e  (pars), A ctin. B rit., p. 254,1860. T o r r e y , op. cit., 1902, p. 376. 
A n d r e s , op. c it., p. 90, 1884, (restricted).

T en tac les usually  16, often a lte rn a te ly  longer and  shorter. Scapus covered 
w ith  a  firm ly ad h eren t epiderm al coating; its wall is thickened by  a th ick  
mesoglceal layer, m uch th icker th a n  in th e  capitu lum  or physa. R u d im en ta ry  
m esenteries ab o u t eight; som etim es m ore near th e  disk.

T he species having  m ore th a n  16 ten tacles were separa ted  from  th is  genus 
b y  A ndres, u n d er th  e nam e Edwardsiella.

Edwardsia elegans Verrili.

Edwardsia elegans V e r r i l l , op. cit., 1869, p. 162. A n d r e s , op. cit., 1884, p. 95.

P la te  X X I; Figs. 5, 6. T ex t F igure 17.

T h e  ty p e  specim en of th is species was im m ature. I ts  length in life was 
25 m m .; d iam eter, 2 -5  m m .; length  of tentacles, 2 -5  m m .; length of bare  capit- 
tu lum , 2 -5 m m .

Specim ens subsequen tly  found in the  same localities were four or five tim es 
as large, up  to  100 to  150 m m . long, and differed som ew hat in colour. T hey  
u n d o u b ted ly  belong to  th e  sam e species, b u t for convenience m ay be designated 
as v a rie ty  picta.

T h e ty p e  h ad  16 slender ten tacles, w hich were pale flesh-colour w ith  a 
m edian lig h t orange-red line beneath , d ista  lly ; th e  cap itu lum  was pale pink, 
w ith  8 w hite lines due to  insertions of the  m esenteries; disk pale flesh-colour; 
lab ial lobes pale yellow. T aken  a t  low tide a t  C lark ’s ledge, near E as tp o rt, 
M aine, and  a t  In d ian  island, N .B ., Aug. 21, 1864.

Edw ardsia elegans, v arie ty  p icta . New  varie ty .

P la te  X X I; Figs. 5, 6. T ex t Figure 17.

A la rge  an d  long form , the longest being 150 m m . long. A living specimen 
75 m m . long and  5 m m . in d iam eter, had  th e  naked basal po ition  25 mm. long.

9343— 9
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T he cen tral coated portion or scapus was slightly sulcated and  transversely  
w rinkled; epiderm al coating was firm ly adheren t, pale orange-brow n, or d irt- 
brown.

T entacles 1C, long, slender, very  mobile, variously  curved, sometimes 
spirally, and often recurved, up to  10 to 12 m m . long. T hey  were, in life, pale 
flesh-colour or yellowish, w ith a reddish m edian stripe on the  ou ter surface 
d istally  and to  near the  tip ; on th e  adorai side, near the  base, there  is a tran s
verse spo t of opaque flake-white or pale yellow, and  an oval spot of th e  same 
on the  ou ter side of the  base running  dow nw ard in a V-shaped m arking, and 
extending upw ard as a w hite line; on a lte rn a te  ten tac les th e  V-shaped spots 
som etim es connect w ith the yellow spots on th e  capitulum .

F ig. 17. E dw ardsia  elegans, var. picla, Verrili. T ype, v iew  of th e  expanded d isk  and tentacles, 
from  life; x about 4; b. one of the  ten tacles, more enlarged. B y  the  author.

The disk is usually  projected in a low eone; the  m outh  has S sm all labial 
lobes; eight lines of reddish or purplish brown run  from  betw een th e  labial 
lobes and split in fron t of the tentcales, so as to  pass each side of a ten tacle; 
shorter radii of the  same colour run to  the  bases of the  a lte rn a te  ten tacles, b u t 
often do no t reach the  labial lobes. Between the  reddish lines there  are  often 
squarish w hite spots, forming a circle; or else a continuous w hite line.

T he naked capitulum , which in extension m ay be 35 m m . long, has eight 
pale depressed lines, a t  the  insertions of the  m esenteries. J u s t  below the  te n 
tacle bases there is a circle of light lemon-yellow angular spots; below these 
there  is a band of a lternate ly  larger and sm aller often ill-defined spots of light 
reddish or purplish brow n; the  sm aller ones, s itu a ted  a little  h igher, tap er 
down into a line below; the larger spots are usually  em arg inate  above and 
som etim es below. Below the reddish spots there  is a b and  of 8 broad-oval 
pale yellow spots, each divided m edially by  the  pale p ink line a t  th e  m esentery 
insertion. Below these spots the  capitu lum  is pale orange, light flesh-colour, 
pinkish, or yellowish, like the naked basal area.

Found first a t  low w ater of a very low tide in gravel under stones a t  C larks 
ledge and  P rince’s cove, E astpo rt, M aine, 1S64 and  1S6S.

A slightly different colour varie ty  occurred a t D og island, n o t far from 
C larks ledge, a t low w ater m ark.
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l i n s  had  16 long slender tentacles, often recurved against the column 
lin e n  well expanded  in  confinem ent. T he disk was often p ro truded  in a conical 
lorm , w ith  th e  8 sm all labial lobes prom inent. The disk had  8 flake-white 
rad ia l stripes separa ted  by  narrow er lines of purplish  brown. T he ten tacles had 
a  basal spo t of red  brow n on each side and a basal squarish  spot of flake-w hite; 
tow ards th e  m iddle a crescent-shaped transverse spot of w hite and  a  sm aller 
w hite spo t near th e  tip . C apitu lum  brigh t salm on-colour w ith eight m esenterial 
lines of w hite and  a circle of purplish brow n spots near th e  bases of the  tentacles. 
G rea test length, 38 m m . This, in addition  to  the  litto ra l localities, has been 
dredged by us in  various places, in the  B ay of F u n d y  and  Casco bay, in 10 to 
64 fa thom s; also in  P o rtlan d , M aine, harbour in 9 fathom s, Ju ly  28, 1873, (speci
m en figured, PI. X X I, fig. 6).

Edwardsiella Andres.

Edwardsiella A n d r e s , o p .  cit., p. 93, 1884.
Edwardsia (pars) of m ost w riters.

T en tacles more th a n  16, vary ing  from  abou t 20 to  26, or more. R udi
m en ta ry  m esenteries near the disk v a ry  in num ber and arrangem ent, according 
to  age, o ften  m ore num erous th a n  the  tentacles, som etim es as m any as 36. 
Perfec t m esenteries have a th ick  longitudinal m uscle; all are fertile; two pairs 
of d irectives; basal muscle well developed.

W all of colum n has im bedded capsules of nem atocysts; scapus has its meso- 
glcea th ickened ; its  epiderm al coating is firm ly a ttached .

Edwardsiella sipuncu lo ides (Stim pson) Andres.

A d in ia  spunculoides S t i m p s o n ,  M arine In v t. of G rand M anan, p. 7, pi. 1, 
fig. 2, 1853.

Edwardsia sipunculoides V e r r i l l , op. cit., 1864, p. 28, pi. 1, figs. 12, 13; op. 
cit., 1863, p. 58. T o r r e y , Proc. W ashington Acad. Sciences, vol. IV , p. 
378, figs. 8-15, pi. X X IV , figs. 1-3, 1902 (from Alaska).

Edwardsiella sipunculoides A n d r e s , op. cit., pp. 93, 95, 1884, figs. 5, 5b, (after 
V errili).

P la te  X X V I; Fig. 9. P la te  X X X I; Fig. 1. T ex t Figure 18.

C olum n very  elongated, cylindrical, w ith  eight longitudinal sulcations, 
betw een w hich i t  is som ew hat swollen in the  form  of broad, rounded, slightly  
p rom inen t ridges, crossed in  con traction  by  num erous strong transverse wrinkles. 
T he ten tac les are  ab o u t 24 to  36 in  num ber, vary ing  w ith the  age, arranged  
som ew hat crow dedly in tw o rows close to  the  m argin. T hey  are long, slender, 
tap e rin g  to  a  po in t, the  ou ter ones a little  shorter th a n  the  inner, which are 
tw ice longer th a n  th e  d iam eter of the disk, or even m ore; m outh  w ith four 
sm all p rom inen t lobes on each side.

T he colour of the  scapus coating is usually  yellowish brow n or m ud-colour, 
b u t varies according to  the  colour of the  m ud where found; the  basal naked 
area  is pellucid  yellowish w hite; cap itu lum  yellowish w hite surrounded, abou t 
m idw ay betw een th e  ten tacles and sheath , by  a  ring consisting of eight lunate, 
arrow -shaped, or square, opaque w hite spots, which are close together and 
som etim es extend dow nw ard a t th e ir lower angles, form ing a w hite line along 
th e  sides of each su lcation ; som etim es there  is a trace of ano ther ring of smaller 
w hite spots lower dow n; ten tacles tran sp a ren t yellowish w hite, sprinkled w ith

9 3 4 3 — 91
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num erous flake-white dots, som etim es w ith small w hite spots a t  th e  outer 
base. Lips and  stom odæum  b righ t red, disk usually  convex, yellowish, with 
fa in t w hite radii, and  often w ith w hite spots surrounding the bases of the  tentacles^

Fig. 18. Edw ardsiella  sipunculoides  (Stim pson). Transverse section  of a perfect m esentery of 
a specim en from Alaska; b, basal m uscle. A fter Torrey.

Length of the largest specimens, when in full expansion, about 5 inches 
(125 m m .); in d iam eter about 4-5 m m .; when con trac ted  ab o u t 36-45 mm. in 
length.

Some specimens (No. 108) from near E astp o rt, a t C lark 's ledge, differed 
considerably from  th e  typical ones in colour. N aked  p a rts  of the  colum n were 
clear salm on-colour; no spots on the capitulum , b u t light lines, due to  the  mesent
eries; stom odæum  pink; tentacles pale salm on, w ith a darker salmon-coloured 
central line; disk salmon-coloured, no spots. T entacles are ab o u t 36, closely 
crowded in two rows, very slender and pointed  in extension; length  ab o u t twice 
the d iam eter of the  disk, more num erous and  more slender th a n  usual in typical 
specimens of the  same size.

The epiderm al coating of th e  scapus is firm, obscurely 8-grooved, colour 
dark  yellowish brow n; length in life abou t 50 m m .; d iam eter, 4-5 m m . These 
were found under a  stone in a tide-pool, some were ligh tly  a ttach ed  to  small 
pebbles by  the  naked aboral end or physa, p robab ly  by  adhesive m ucous.

T orrey  (op. cit., 1902) has described the  s tru c tu re  of th is  species w ith good 
figures. He found as m any as 32 sm all ru d im en tary  m esenteries in a specimen 
having 25 ten tacles (PI. X X V I, fig. 9). T hey  were irregularly  arranged; the 
num ber between ad jacen t perfect m esenteries varied  from  4-6; one occurred 
betw een each pair of directives.

The muscle pennon on the perfect m esenteries is very  th ick  w ith  branched 
supports, and  is restric ted  to  the  inner p a r t  of the  m esentery. T he colum n has 
num erous scattered  nem atocyst capsules, and  a  very  th ick  m esoglœa in the 
scapus.

Com m on form erly near E as tp o rt, (Maine, near D og island, C la rk ’s ledge, 
Princes cove, etc., betw een tides and  a t  low tide m ark, and  a t G rand  M anan 
island, N .B . One small specimen, ap p aren tly  the  young, abou t 25 m m . long, 
was taken  off G rand  M anan in 60 fathom s. D redged by us in Casco bay, 
1873, in 18 to  64 fathom s.
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¿< -^ecorded from  H enley harbour, C hateau  bay, southern  L abrador, by A. 
o. P ack ard , 1865. G ulf of St. Lawrence, off Prince E dw ard  island (W hit- 
eaves).

T orrey , 1902, described specim ens from  D u tch  harbour, U nalaska (H arri- 
m an  A laska Exped.)
. . T h is  species has been found in  very  few places, and  usually  very  sparingly
in its  localities. In  the  v icin ity  of E as tp o rt, M e., a t  a po in t ju s t sou th  of Dog 
island, I  once succeeded (1861) in obtain ing several hundred  specimens in  a 
very  sh o rt tim e b y  tu rn in g  over the  large stones. T hey  were seen projecting 
from  the  m ud, chiefly near the  edges of the  stones, looking m uch like some 
species of worm s. As m any as fifteen to  tw en ty  were som etim es found under 
a single stone. T hey  here occupy the  lower th ird  of the  litto ra l zone. W hen 
p u t in sea-w ater th ey  expand readily  and m ove abou t w ith worm-like gyrations. 
W hen touched , th ey  suddenly jerk  aw ay the  upper p a r t of the  body before 
w ithdraw ing  th e  tentacles.

D rillactis. New genus.

Type, Edwardsia pallida Verrili. B ody long, slender, changeable, worm 
like, in tegum en t soft, w ith  no adheren t epiderm al coating on the colum n; scapus 
an d  cap itu lum  no t no tab ly  d ifferentiated; ten tacles 18 to  24 or more, changeable 
in form .

D rillactis pallida. New name.

Edicardsia pallida V e r r i l l , N otice of R ecent A ddit. to  (Mar. In v ert., P a r t  I,
in Proc. N atio n a l M us., I I , p. 198, 1879.

Halcampa pallida A n d r e s , op . cit., 1884, p. 105.

P late  X X I; F igures 4, 4a.

A long, slender, soft, flaccid, g ray or w hitish species. Colum n sm ooth, 
soft, d e s titu te  of an y  perm anen t investm ent, b u t som etim es w ith  grains of 
sand, slightly  ad h eren t; surface fain tly  longitudinally  sulcated, and  som etim es 
finely w rinkled  transversely . T he form  is changeable, elongated, nearly  cylindri
cal, b u t often  tapered  a t  the  posterior end, and  often swollen in some places.

T entacles 12 to  24, often 18, very  changeable in form, varying from short 
fusiform  or club-shapes to  long and  slender forms, which are often curled and 
tw o to  th ree  tim es as long as the  diam eter of the  disk, or even longer, often 
acu te  a t  the  tips, or w hen swollen the  tip  m ay be acum inate. (See PI. X X I, 
figs. 4a, b-i).

T he ten tac les are  usually  pale greenish or grayish white, often w ith a pale 
olive-green cen tra l line, in te rru p ted  by  a line of opaque w hite spots, often ten  
to  tw elve on a  ten tac le , or som etim es by  transverse  lines of w hite; th e  central 
d a rk  line is som etim es absent. C olum n is translucen t, dull g ray  or grayish 
w hite, or pale flesh-colour, striped w ith  narrow  flake-white lines, due to  the  
m esenteries, betw een which the dark  or purplish in ternal organs show through ; 
a circle of lu n a te  spots of opaque yellowish w hite is s itua ted  ju s t below the 
ten tac les, corresponding w ith th e  broader longitudinal stripes. D isk is often 
m uch p ro tru d ed , yellowish white, rad ia ted  w ith  opaque w hite spots; or these 
spots m ay  be prolonged in to  w hitish  lines, fading ou t lower dow n; peristom e 
som etim es brow nish.

L eng th  up to  ab o u t 4 inches while living and  in  extension (80 to  100 m m .); 
d iam eter 4 to  6 m m . T entacles m ay extend to  12-16 m m ., or tw o to  th ree 
tim es the  d iam eter of the  body.
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In  confinem ent th is species secreted from  its colum n a  coating of soft and 
ra ther loose mucous. I t  is no t a ttach ed  to  the tubes or burrow s in w hich it 
lives. I t  tw ists and wriggles abou t like an earth-w orm  when ou t of its b u r
rows.

Type locality, Provincetow n, M ass., in sand  a t  low -w ater (U.S. F ish  Com 
mission).

I t  is possible th a t  th is species m ay prove to  be the ad u lt form  of the  peculiar 
parasitic  species frequently  found adhering to  the  jelly fish, M nemiopsis leidyi, 
on the coast of New England in sum m er. The la tte r  was nam ed by  me Edward
sia leidyi in 1899 (Amer. Journ . Science, vol. VI, p. 496, figs. 2, 3). I t  has 
n o t been raised m uch beyond the  stage when it has eight sho rt ten tacles, and 
som etim es rudim ents of S others. I t  is sm ooth and lubricous, v a ry  change
able in form, from very long and  slender to  short ovoid or globular. I ts  colour 
is reddish, rosy, or purplish

Fam ily  C E R IA N T H ID Æ . M . Edw. and H aim e, 1S52.

Body much elongated, tapered  to  the base, w ithou t a basal disk, b u t usually 
w ith a term inal pore. Tentacles of tw o kinds, m arginal and  labial; all elongated 
and  slender, very  num erous in adu lts  and  arranged  in m any  cycles. One 
siphonoglyph. M esenteries very num erous, unequal, arranged  bilaterally , 
few (2 to 10 or more) reach the posterior end. (Most species form  coherent 
tubes of mud, m ucous, etc. Some live a t  the surface of the  sea, even when large.

C e r ia n th u s  Delle Chiage, 1S30.

Cerianthus borealis Verrili.

Cerianthus borealis V e r r i l l , Amer. Journ . Science, Vol. V, p. 5, 1S73: Proc. 
Amer. Assoc. Adv. Science, Vol. for 1S73, p. 391, 1S74 (in E xplorations of 
Casco B ay); Ann. R eport U.S. Fish Comm, for 1SS3, p. 534, 1SS5; W ebster’s 
In te rna tiona l D ictionary, E d it, of 1904, pp. 1606, 1977 (good original 
figures of type  supplied by me ; also in an earlier ed itio n ). S m i t h  and  H a r g e r , 
T rans. Conn., Acad. Sei., Vol. I I I ,  p. 54, pi. II, fig. 5, 1874. K i n g s l e y , 
T ufts  College Studies, No. S, pp. 345-361, figs. 3-5, adu lt, and  fig. 1, three 
views of young Arachnactis, 1901.

Cerianthus borealis M cM u r r i c h , in Journ . M orphology, vol. V, p. 147, pi. IX , 
figs. 9-13, 1S91. E. L. M a r k , Selections Em bryological M onographs, 
Polyps, pi. X II , figs. 16-23,18S4, in M em . M us. Com p. Zool., vol. IX , 1SS4.

Arachnactis brachiolata A. A g a s s i z , Proc. Boston, Soc. N a t. H ist., vol. IX , p. 
159, 1862; Journ . B oston Soc. N at. H ist. vol. V II, p. 525, 1S63 (young).

P la te  X X II ; Figs. 1-4. T ex t F igures 19, 20, 21, a, b, b 1; 22.

This species grows to  a very  large size. O rd inary  ad u lt specim ens m ay 
have the body from  175 to 225 mm. in length  an d  40 to  50 m m . in  greatest 
diam eter of body; b read th  across expanded ten tacles 125 to  150 m m . (5 to  6 
inches); the longer inner m arginal ten tacles being 50 to  60 m m . long; outer 
m arginal ones 20-25 m m .; the  oral ten tacles 25 to  30 m m .; larger specimens 
som etim es occur. One from  off the coast of M aine was about IS inches long 
(450 m m .) and  7 inches (175 mm.) across the  expanded disk; o thers were some
w hat larger.
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I t  occupies a  very  long, rough, th ick , flexible tube, composed of m ud and  
various debris, cem ented together by  hardened m ucous, b u t very  sm ooth inside. 
T hese tubes, one to  tw o feet long, are often  tak en  in  deep w ater w ithou t the  
o ccupan t. In  n a tu ra l positions a t  the  bo tto m  th ey  are probab ly  m uch longer.

T he body  is sm ooth ; in  contraction  usually  m ore or less w rinkled length
wise.^ I t  m ay  ta p e r  regularly  or be som ew hat swollen or vase-shape tow ard  the 
an te rio r end, an d  expanded close to  the m argin.

T h e  m arginal ten tac les are very  num erous, long and slender, tapering  to
slender tip s ; th e  inner rows, m uch longer th a n  the  outer ones; no t very  con
trac tile . T he oral or labial ten tacles are abou t one-th ird  as long as the  longer 
m arg inal ones, or up  to  abo u t 20 to  30 m m . long. T he num ber of m arginal
ten tac les m ay  be 150 to  200 or more, in large examples. T here is a cen tral
pore in th e  posterior end. According to  K ingsley five pairs of m esenteries 
reach  the  aboral end, to  near the  pore. He found it  to  be a herm aphrodite 
species.

T he colour in life is som ew hat variable. In  the types the  body was dark  
chestnu t-brow n, often tinged  w ith bluish or purplish near the  m argin; disk pale 
yellowish brow n; around  the  m outh , w ith in  the  circle of labial tentacles, deep 
brow n w ith  paler fine rad ii; labial ten tacles pale chestnut-brow n; ou ter tentacles 
ligh t chestnu t-b row n or deep salm on, the  longer ones transversely  barred  w ith 
five to  e igh t deep reddish brow n spots pa rtia lly  divided in the m edian line by 
paler colour. Some specimens had  the  body orange brow n; others dull bluish 
or greenish gray, or m ud-colour. O ther varia tions were noted. This species 
has been tak en  a t m any  places in the  B ay of F un d y ; Bedford basin; Gulf of 
M aine, 110, 156 fa thom s; off Casco bay, 35 to  75 fathom s; off Georges bank, 
etc., in  20 to  150 fathom s on soft m uddy  bottom s, and  also off southern  New

19 20

Í
c-

F ie  l<> C erian thus borealis (?) Verrili. A  you n g specim en w hich has lost its m arginal tentacles, 
bu t reta ined  th e  labial ten tacles, thu s resem bling an I ly a n th u s:  x 2. B y  A . H  
V errili.

F ig . 20. T h e  sam e (?). \  larger abnorm al specim en th a t appears to  have been  injured and
to repaired  and h as also lost th e  m arginal ten tacles; x 2. B y . A . H . Verrili.
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E ngland  in 18 to  264 fathom s. Off W atch Hill, R .Ï., in 18 fathom s, young. 
I t  was also b rough t from the fishing B anks off N ova Scotia by the  G loucester, 
M ass., fishermen. I t  seems to be a common species in deep w ater, judging by  
the num ber of em pty tubes b rough t up in the  dredges. I t  also occurs J n ^ th e  
Gulf of St. Lawrence (W hiteave’s coli.)

Young specimens from 25 to  35 mm. long are often found off the  New 
E ngland  coast in m oderate depths.

One of these, abou t 33 mm. long, is figured (X 2 ) on pi. X X II , fig. 3, from 
life. This had  22 slender m arginal ten tacles; the  labial ten tacles were relatively  
shorter th a n  in the  adu lt. The body wall was translucen t, so th a t  the  larger 
m esenteries could be seen by translucency. T he aboral end was m obile and 
changeable in form, often inflated, as in the  figure. In  colour it  was sim ilar to  
some of the  adults, b u t the  body was pale greenish brown.

W hen th e  m arginal ten tacles of such specimens are broken  off, as often 
happens in a dredge containing stones, shells, etc., the  young Cerianthus, w ith 
its m argin contracted , and  showing the  labial tentacles, very  m uch resem bles 
an Ilyanthus,  and  m ay easily be m istaken for th a t  genus w hen superficially 
exam ined (fig. 19). W hen more closely exam ined the th ick  m argin shows its 
real na tu re . Of course an  exam ination of the in terior by sections shows the 
difference a t  once.

A small specim en, abou t 75 m m . long and  6 m m . in d iam eter, tak en  off 
W atch H ill, R .I ., Ju ly  31, 1S74, in IS fa thom s, had the body pale purplish  brown 
an teriorly , greenish brow n to  olive posteriorly ; just below the ou ter bases of the 
ten tacles was a ring of orange-brow n; ou ter ten tacles flake-white a t  base; inner 
m arginal ten tac les had a spot of purple on each side an d  on the  fron t of the 
base; labial ten tac les were purplish, w ith some flake-white a t  the  tips. Some 
of the m arginal ten tacles had a w hite stripe a t abou t the  m iddle, on each side.

Arachnactis brachiolata A. A g a s s i z .

Young larvæ  of Cerianthus.

T ext F igures 21, a, b, b 1, 22. P la te  X X II ;  Fig. 4.

Two stages of developm ent of th is interesting larval form  were tak en  Oct.
4, 1 913, a t  S tation  2 7 1, u, Collinson point, A laska, swim m ing under ice in about 
1 f a thom  of w ater.

According to  M r. F . Johansen’s notes, these larvæ  were floating w ith the 
ro u n d ed  basal end upw ard, and  the four larger ten tacles dow nw ard. The
ten tac le s  were slightly  curved a t the  tips, and  spread out in a quad ra te . The
tip s  of these ou ter ten tacles were orange-brow n, elsewhere the  larvæ  were pale 
yellow ish brow n, the  ends being darker. T he length  was abou t 4 -5  m m . Two 
p a irs  of inner or oral ten tacles were observed.

T he three specimens received by me represen t tw o diverse stages of develop
m en t. (See Text F igures 21, a, b). T he  younger stage (a) has tw o pairs of 
o u te r ten tac les well-developed, bu t som ew hat unequal, w ith rud im ents of one 
of the  th ird  pair. I t  has two ru d im en tary  oral ten tac les and  a large, slightly 
em arg inate , p ro trud ing  oral lobe or lip. T he body is short and  th ick , evenly 
rounded  posteriorly . One pair of m esenteries is conspicuous. T he other 
specim en (b, b ’) is considerably older. I t  has the  th ird  pair (i, i, i) of tentacles 
p re tty  well developed and  crossed by  a  w hitish band  on the inner surface. There 
are rud im ents of four oral tentacles (two pairs) unequally  developed. E ig h t 
unequal pairs of m esenteries can be seen by translucency; only one pa ir reaching 
nearly  to  the  end of the  body.
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The specimens are well preserved in formaline, bu t are heavily stained with 
dark greenish brown, so th a t the internal structure cannot well be seen. The 
sto ' lodæum is visible as a short sac below the mouth. There are two large 
distinct mouth-lobes, unequal in size.

I

F ig . 21. A ra ch n a c tis  brachiolata  A . A gassiz. T he larva or young of a C erian thus , probably of 
C. borealis Ver. A very young sta g e  w ith  bu t two pairs of the ten tacles o f the  
outer row (i, ii), and w ith  rud im ents of three ten tacles of th e  inner circle; also traces 
of 8 m esenteries; m uch enlarged. C anad. Arc. E xp ed . C . C . A  later stage  of th e  
sam e larva, v iew ed from opposite sides; three pairs of outer ten tacles (i, ii, iii) are 
n ow  develop ed , b u t of unequal sizes; also tw o  pairs of the  inner or oral circle, 
in  a rud im entary form; eight unequal m esenteries are v isib le and also tw o pro
m inent lab ial lobes, and th e  stom odæ um . M uch enlarged. D raw n b y  th e  
author.

F ig . 22. T h e  sam e. From  a very  you n g N ew  E ngland  specim en. M uch enlarged. B y  J. H . 
E m erton .

T hese stages do no t quite  correspond in the  s ta te  of developm ent w ith 
sim ilar larvæ  previously described, b u t th ey  appear to  be identical w ith the  
sim ilar larvæ  found on the  no rthern  New E ngland  coast. (See T ex t Fig. 22, and 
PI. X X II , fig. 4). T he la tte r is p robably  the  larva  of Cerianthus borealis Ver
rili, a  com m on form  in the deeper w aters of northern  N ew  E ngland, the  Gulf 
of S t. Law rence, etc., and  the  only species know n from  th e  very  no rth ern  w aters 
of A m erica, b u t n o t y e t reported  from  the  Pacific coast.

F o r add itional details concerning Arachnactis brachiolata, see G. S. K ingsley, 
D escrip tion  of Cerianthus borealis, T u fts  College Studies, No. 8 ,1904, w ith th ree 
figures of larvæ  from  Casco bay. .Also J. L. M cM urrich , T he G enus A rachnactis, 
Jo u rn . E xperim en ta l Zoology, Vol. IX , No. 1, 1910, pp. 159-168, fig. 4, (com
p ared  w ith  o ther species). Also Journal of M orphology, Vol. V, p. 147, pi. IX , 
figs. 9-13, 1891.
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A dditional species of A ctinaria from  A laska and ad jacen t w aters and 
probably  inhab iting  w aters of B ritish  C olum bia have been recorded in the 
following w orks:—

H. B. T o r r e y . Papers from  the  H arrim an  A laska Expedition , xxx; 
Anemones, w ith  D iscussion of V ariation  in Metridium,  Proc. W ash. Acad, of 
Sciences, vol. IV , pp. 373-410, plates X X IV , X X V , and  tex t-cu ts, 1902.

I le  described Edwardsia sipunculoides ( S t i m p s o n ) V e r r i l l ; w i t h  ana tom 
ical details. F rom  D u tch  harbour, A laska.

Charisea saxicola, new genus and  species, S itka, Alaska.
Cribrina artemisia = Evactis artemisia. ( D r a y t o n ) V e r r i l l . From  Sitka, 

Y akutat, Popof island, D utch  harbour, and P uget sound. Epiactis prolifera 
V e r r i l l . From  P uget sound to  San Pedro and  Pacific Grove, Cal. Epiactis 
ritteri, new sp., Popof island.

J. P. M cM u r r i c h , R eport on the H exactiniæ  of the  Colum bia U niv. Exped. 
to  Puget Sound during the sum m er of 1S96, A nnals New Y ork Acad. Science, 
Vol. X IV , No. 1, pp. 1-48, plates I-1 II, 1901. In  th is work he described Metri
dium dianthus ( E l l i s ) and  i t s  variations, from Puget sound, etc.

Cribrina elegantissima ( B r a n d t ) M c M u r r i c h . Should be Tealia pai s ele
gantissima ( M c M u r r i c h ) V e r . Identified doubtfully  w i t h  B ra n d t’s species, 
and only by the  colours based on M ertens’ drawings. (B ra n d t’s au thority  
b e tte r be om itted). The specimens collected by V iertens are said to  have been 
lost, by shipwreck. Puget sound; S itka (B rand t).

Cribrina artemisia ( P i c k e r i n g , i n  D a n a ) =  Evactis artemisia V e r r i l l . 
Discovery bay. Recorded from Alaska by Torrey. See above. Com m on in 
Puget sound. Shore and  shallow w ater.

Urticina crassicornis ( M ü l l .) E h r .  A natom ical studies, varia tions. Now
considered a d istinct species by ine. ( U . columbiana V e r r i l l .) (See page 1 0 7 g .)

Anthopleura xanthogrammica ( B r a n d t )- Body greenish to  light. Tips 
of ten tacles pink or bright red. According to  B rand t, his species had  copper- 
green tentacles. Identification  is very doubtful. Port Tow nsend and San 
Francisco. (Sitka, B rand t).

Epiactis prolifera Ve r ., op. cit. 1S69. p. 492; op. cit., 1899, p. 377, fig. 25. 
Recorded from  P uget sound to  Pacific Grove, Cal., by T orrey . Colours de
scribed. A natom ical details given. F irst recorded by me from P u g et Sound.1

J. P. M c M u r r i c h , in Proceedings of the  Zoological Society of London, for 
1913, V o l .  II , pp. 963-967, P late  X C V 1II. On t w o  new A ctinians from  the  coast 
of B ritish Colum bia. The species described are Peachia quinquecapitata and 
Bicidium aequoreae. B oth  were from  the coast ui' V ancouver island. T he form er 
belongs to  m y genus Bicidiopsis  of th is  report ; the la tte r  to  Siphonactinia, as 
here defined. (See above pages 125 g , 128 g .)

1 Larvæ of small size were found inside tlie original specimens, similar to the smaller ones earried in 
the pits on the outside. Some of the latter had twelve tentacles.
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P l a t e  X I X .

Fig. 1. A ctinauge ucrn llii M cM urrich. S ide-view  of a liv in g  specim en p artly  expanded. About 
2 natural size. T he base enclosed a ball of m ud for anchorage.

2. A ctin a u g e  rugosa  Verrill. N ew  species. A  m edium  size specim en in life  w ith  the  body
strongly contracted; about $ natural size.

3. T he sam e. T ype. View of a large liv in g  specim en, nearly expanded. A b ou t natural
size.

4. U rtic ina  crassicornis (M idi.) Ehr. V iew  of th e  d isk  and expanded ten tacles of a large
liv ing specim en, w ith  nearly p lain-coloured ten tacles. A bout f  natural size.

5. C hondroctinia tuberculosa Verrill. T yp e. V iew  of an alcoholic specim en. About
natural size. D raw ings b y  J. H . E m erton , except N o . 2, by th e  author.



A-ctinaria
G 141

P la t e  XIX.



1 4 2  g Caiiammi Arctic Expedition, 1913-191S

P l a t e  X X .

F ig. 1. B ic id io p s is  tubicola  Verrill. N ew  species. T yp e. S ide v iew  from  life . A bout  
natural size. B y  J. H . E m erton .

2. S ip h o n a c tin ia  parasitica  (L. A g .). A nterior part. From  a large liv in g  specim en.
C onchula is nearly retracted; x 2.

3. T h e sam e. V iew  from life of th e  disk  and ten tacles, w ith  the  m outh  d istended; con
chula is b u t litt le  protruded; x about 3.

4. T ealiopsis stella  Verrill. S ide v iew  of an alcoholic specim en from H udson  b ay; x 1| .
5. T h e  sam e. One of the  cotyp es, contracted and covered w ith  adherent sand, etc. ; natural

size.
6 . T h e  sam e. T yp e. From  a living expanded specim en: f  n atu ra l size. A fter E . S..

M orse.
7. T he sam e. Part of a longitud inal section , show ing th e  sphincter m uscle (s); t, ten

tacles; V, verru ca; u, m esoglceaof body w all; f, foram en in a perfect m esentery; r, 
an im perfect m esentery. E nlarged.

S. T h e sam e; (a) an egg, x 2 ;  (b) larva, n a t. size; taken  from  a H udson  b a y  specimen;
(c) one of th e  extruded young, contracted; x  about 3.

9. T he sam e. One of the young, soon after birth, from  life; x about 4.
10 and 11. T h e sam e. T w o of th e  young taken  from  inside of an alcoholic specim en from'

H udson  bay; x 4.
12. T h e sam e. D isk  and ten tacles; 1-4, are ten tacles of first to fourth cycles; 1, d, d, two

d irective ten tacles; about J natural size. A ll b y  th e  author.
13. U rtic ina  crassicornis (M üll.) E hr., D isk  and ten tacles of a large liv in g  decam erous.

specim en, about § natural size. C opied from  a photograph  b y  A. H . Verrili.
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P l a t e  X X I .

. H alcam pa duodecim cirrata  (Sarsi. G eneral figure from  life; x 4.
. T h e  sam e. V ariety n itida , new . T yp e. V iew  of the upper part from  life; x  4.
a. T h e sam e specim en. View  of the  disk  and ten tacles; x about 3J.
. H alcam pa fa rinacea  (Ver.). G eneral figure from  life; x about 4.
. D rillactis pallida  Ver. G eneral figure from  life; x about 2. T yp e.

4a. T h e sam e; a, b, c, d, several form s assum ed b y  the  ten tacles; m ore enlarged.
5. E dw ardsia  elegans, var. picta  Ver. S ide view  of upper parts from  life; x about 6 . Type. 
C. T h e sam e. A nother colour variety , from P ortland , M aine, general figure from  life; x 31.

Figures 1, 5, 6 were by J . H . E m erton ; th e  others b y  th e  author.
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P l a t e  X X II .

F ig . 1. C erianthus borealis Ver. V iew  of the expanded disk and ten tacles of a liv in g  specim en. 
A bout }'i natural size.

. T he sam e. Side v iew  from life. A bout 3 natural size. B oth  b y  J. H . E m erton .

. T he sam e. A  young specim en, x 2.

. T h e sam e; larva in th e  braehiolaria stage. M uch enlarged.

. Stephanauge n exilis  Verrill. A group of three, contracted , and surrounding th e  denuded
axis of a live  B altic ina . A bout -§ natural size. From  the B anks.

6 . T h e sam e. One partly  expanded from another group. A bout J natural size. I t  had 
a few  acontia  exposed.

7. H a p la c tis  abyssicola  (M oseley?) Verrill. A  sm ooth  specim en having  th e  sam e amplexi- 
caul habit as the last, strongly contracted  and show ing p la in ly  a few  cinelidæ ; x 2 .

D raw ings b y  J. II . E m erton .
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F ig. 1. Bolocera longicornis Carlgren. From  a liv in g  specim en; about § natural size. N ot
full grown. B y  J H. E m crton . Colour, orange red; ten ta c les , p ink.

2. Eubolocera m ulticorn is Verrili. T ype. From  a fresh, bu t n o t liv in g , specim en. About
three-quarters natural size. C olour, ligh t red.
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1. A ctinauge borealis. N ew  species. L ongitudinal section  of th e  upper part of the
colum n; e, sphincter m uscle; o, retracted  capitulum : h, m esoglcea; g, ectoderm  with  
rem ains of dark coating; d, invected  disk; t, t', loases of crow ded ten tacles; v, 
larger tubercles of the  parapet; m, upper ends of th e  m esenteries, p ink in colour; 
o, oral region of disk.

la . T h e sam e, less enlarged; letters the  sam e; th e  inner long slender crow ded tentacles  
(t', t") were turned inward, reaching th e  base of th e  stom odæ um . 

lb . T he sam e; part of a transverse section  m ade near th e  oral d isk, where the  m esenteries 
of the  first and second cycles are all perfect and nearly  equal. 

le . A nother part of the  sam e section .
Id . A nother section  from  the sam e region more- enlarged, 
le . A nother part of the  sam e section;

I, I, m esenteries of the  first cycle; II , a m esentery of th e  second cycle; r, r, sections of 
angular ridges of the endoderm ; p, outer layer of stom odeal w all; h, mesoglcea; 
e, endoderm ; g, ectoderm ; v , verrucæ; i. endoderm .

If. T he sam e. Transverse section  at about the  m iddle of the  stom odæ um ; i, i, primary 
perfect m esenteries; ii, iii, iv , m esenteries of second to  fourth pairs w ith  gonads 
rem oved; letters as in last, 

lg  T he sam e. L ongitudinal section  of wall.
lh . T he sam e. A nother longitudinal section  m ore enlarged; letter in g  as in le .
2. A ctinauge rugosa  Verrili. L ongitudinal section  of the  upper part of th e  colum n-w all;

c, capitulum ; e, sphincter m uscle; lí, m esogloea; g, ectoderm ; v , verrucæ  of parapet;
d, d isk; t, bases of ten tacles.

A ll drawings b y  the author.
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Fig. 1. B ic id io p s is  arctica Verrili. T yp e. T ransverse th ick  g lycerine section  across near the  
upper part of th e  colum n, show ing 12 perfect and e igh t im perfect m esenteries; 
d, sulcar; d', sulcular d irectives and siphonogh lyphs; 1, 1, gonads on im perfect 
m esenteries; o, stom odæ um . Schem atic, in part, 

la . T he sam e. One of the  perfect m esenteries m ore enlarged, 
lb . T h e sam e. C onchula and siphonoglyph m uch enlarged, 
le  T h e sam e. D ista l part of a ten tacle; m uch enlarged.
Id , a, b. Sections of tw o ten tacles com pressed in to  angular form s b y  crow ding, 
le .  T he sam e. L ongitudinal section , in th e  region of the  sph incter m uscle (e); much 

enlarged.
If. T he sam e. Portion  of a m esenterial filam ent partly  uncoiled . Ig . A nother portion  

mure enlarged; lh , trifid portion, 
l i .  T he sam e; transverse section  at base of the  stom odæ um , show ing th e  bases of the  

d irective m esenteries (d); g, ectoderm ; h, m esoglcea; h ', lines of circular m uscles, 
l j .  T he sam e; term inal pore and ends of m esenteries seen from inside; enlarged.
Ik. Section of aboral < nd and pore expanded; m, m esentery; p, pore.
2. M etrid iu m  d ian thus  fEllid). A large liv in g  specim en w ith  som e acontia  em itted;

from  M assachusetts B ay; n, n, acontia; about § natural size.
3. S ipho n a c tin ia  parasitica. Tw o of th e  m esenteries in transverse section . A fter M cM ur-

rich, w ith som e changes.

Figures 1 -lk , were m ade from rather th ick  sections m ounted in g lycerine-je llv  and therefore 
differ from hardened sections in Canada balsam . By th e  author. F ig. 2, after J. H . Em er- 
to n , w ith som e changes.
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F ig . 1. Tea liopsis stella  Verrili. V ertical section  of th e  sphincter m uscle and a ten tacle of a 
H udson  b ay  specim en; x 10.

2. T he sam e. Sphincter m uscle more enlarged.
3. T he sam e. Part of a rather th ick  transverse section  show ing a m esentery of the  third

cycle (III) and a pair of those of th e  fourth and fifth cycles (IV , V) covered with  
gonads, densely  crowded ; g, ectoderm ; h, mesogloca; e, circular m uscles; i, endo- 
derm ; x IS.

4. T h e sam e. Part of a transverse section  show ing tw o im perfect m esenteries deprived of
gonads. L ettering as in fig. 3; x 25.

5. T he sam e. Longitudinal section  of th e  colum n wall, show ing branched lam ellæ  of the
circular m uscles, etc.; x IO.

5a. T h e sam e. M ore enlarged; g, ectoderm ; h, m esogloea;i, endoderm ; c, circular muscle 
lam ellæ ; x IS.

G. Surface v iew  of som e of the suckers on th e  m iddle of th e  colum n; x IS.
6a. One of the suckers more enlarged; x 30.
7. U rticina crassicornis (Elir.) Section  of the  sphincter m uscle. A fter H arg itt.
S. B ic id io p s is  arctica  Verrili. T yp e. P art of a th ick  transverse section  m ade near the 

lower part of th e  stom odæ um  (P .), show ing a perfect m esentery (i) and a  pair of 
the  im perfect ones deprived of gonads. L ettering as in  fig. 3. From  a H udson  
bay specim en.

9. E dw ardsiella  sipuncu lo ides  (Stim pson). A  diagram m atical section  near th e  disk  
show ing the  arrangem ent of the  rudim entary m esenteries and bases of th e  ten ta 
cles; d. d, d irectives. A fter T orrcy, from an A laskan specim en.

A ll the figures, except 7 and 9, were m ade b y  the  author from rather th ick  section s, m ounted  
in glycerine-jelly , to  avoid  more shrinkage.
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F ig. 1. A  d in a  uge rugosa  Verrili. N ew  species. L ongitudinal section . E nlarged , cp, infolded  
capitulum : a, a, ten tacles: e, sphincter m uscle; d, f, verrucas or tubercles; o, 
stom odæ um ; p, w all of stom odæ um ; n, its  external layer; m , s, 1-4, perfect 
m esenteries of 1 to  4 pairs; r, a pair of prim ary perfect m esenteries: g, ectoderm  
of body w all; i, endoderm ; n, m esoglcea; c, circular m uscles of body-w all; 1, 1, 
gonads and m esenterial filam ents; b, sufrace of base; t, section  of base; x about 2.

2. A ctinauge verrillii M cM urrich. L ongitudinal section  of a rather sm all specim en, 
enclosing a ball of m ud (s) in the  bulbous base. L ettering as in F ig . 1, w ith  the  
addition of b, ten tacle lobe; m, m outh lobes; k, section  of d isk; v , opening of 
the bulbous base; x about K . D raw ings b y  A. H . Verrili.
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F ig . 1. Stephanauge n exilis  Verrili. C otypc. L ongitudinal section , from a photograph; 
x about 2.

2. T he sam e. A nother specim en. T ransverse section  across th e  upper part, cu ttin g  the
inner part of the retracted disk  and invected  tentacles.

3. T he sam e specim en. A section  m ade a litt le  lower down.
4. T he sam e specim en. A section m ade still lower dow n, x 2. B y  th e  author.

I
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F ig . 1. U rticina colum biana. N ew  species. P artly  contracted . A bout § natural size.
2. T he sam e specim en. View of expanded disk  and ten tacles from  a liv in g  specimen. 

A bout f  natural size. B oth  drawn in  colors b y  M r. .1. G. Swan.

C o lo u r  of b o d y  b r ig h t  r e d ,  w i th  p a le  y e l lo w  pap illae o r  s u c k e rs ;  te n ta c le s  l i g h te r  r e d ;  b a s e  d a r k  r e d .
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Fig. 1. Stom phiu  carneola (Stim p.). Side v iew  of a liv ing specim en of a pale flesh-coloured  
variety, in one of the odd shapes it often  takes. From  B ay of F un d v. B y  J. H . 
E m erton, natural size! ( 'olour, pink, tran slu cen t.

2. A ctinauge verrillii Mc-Mur. V iew of the  upper part show ing th e  cap itu lum  (c); ver
rucæ (v, v ,);  ten tacle lobes (1); and ten tacles (t). Enlarged. D raw ing b y  A . H . 
Verrili.

3. Stephanauge nexilis  Verrili. T ype; transverse section  near th e  disk; 1-1, h primary
pairs of m esenteries; d, d, d irectives; P, stom odæ um ; s, s, siphonoglyphs; g, 
ectoderm : h. m esoglcea; i, endoderm . Enlarged from a photograph by A. H . 
Verrili.
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F ig . 1. Edw ardsiella  sipunculoides (S tim p so n ). S ide v iew  of th e  u p p e r  p a r t  o f th e  co lum n 
a n d  bases of th e  ten tac le s , from  life , x a b o u t 4. B y  th e  a u th o r .

2. Pseudophellia arctica V errili. T y p e . S ide view , w ith  p a r t  o f th e  o u te r  co a t rem o v ed .
E ggs a n d  larvae show  n e a r  ih e  base. B y  A. H . V errili.

3. Tcaliupsis stella V errili. T ra n sv e rse  sec tion  of a  p e rfe c t m e se n te ry  from  a  H u d so n
b a y  specim en ; m , lo n g itu d in a l m usc le ; b , b a sa l m usc le ; i, en d o d erm ; p , o u tside  
of stom odæ um . By Ih i' au th o r.

4. H alcam pa  (?) anom ala  V irrill. N ew . S ide v iew  of th e  ty p e ,  fro m  life ; x a b o u t 4;
b , one of th e  b ran ch ed  te n ta c le s  m o re  en larged . B y  th e  au th o r .

5. U rticina crassicornis  E h r. T ran sv e rse  section  of a  te n ta c le ; g, e c to d e rm ; h , m esogloea;
i, en d o d erm ; 1, m uscle lam ella;, a f te r  M c M u rric h . M u c h  en la rg ed .

6. M etriiHuni d ian thus  (E llis). F ro m  a  p h o to g ra p h  of a  sm a ll liv in g  specim en . Som e
w h a t en larged .
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