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LIST OF COLLECTING STATIONS
BY

S. F. H A R M  E R ,  Sc.D., F.R.S.
(Keeper o f Zoology, British Museum)

AND

D. G. L I L L I E ,  M.A.
(St. John's College, Cambridge ; Member o f the Expedition).

IN T R O D U C T IO N .

TH E greater number of the localities referred to in the following lis ta re  places 

where specimens were collected hy the party  on board the “ Terra Nova ” ; 

a large proportion of them being Plankton-stations. To these localities have 

been added a certain number of places where specimens were obtained by members 

of the Shore Party , particularly by Surgeon E. L. Atkinson, 11.N., and Hr. E. W. 

Nelson. The list has been verified In Commander H. L. L. Pennell, E.N., who was 

in charge of the log of the “ Terra Nova.”O O

In sorting the collection a system of numbering was adopted which has not provea 

suitable for more perm anent use. These “ provisional station-numbers ” are indicated 

in the third column of the list, blit the numbers in the second column, corresponding 

with the maps, are those which should alone be used in recording results and in 

labelling the specimens.

The Plankton-nets are described according to the number of meshes to one 

linear inch. The “ Full sp eed ” net had 180 meshes to the inch. “ B ucket” indicates 

that the specimens were caught by means of a bucket lowered over the ship’s side.

The meaning of a nautical method of indicating the position which has been used 
in certain eases may not be clear w ithout a word of explanation. Station 80, for 

instance, is given as “ From Summit, (it. King, N. 87J W., 1 I miles.” This indicates 

a point LÍ miles from Summit, fit King, in a direction 87 from the North, on, its 

Western side ; and is in fact almost due West. Similarly. Station 8“ , which is recorded 

as “ S. 40° E., 20 miles,” indicates a point 20 miles from the same place along a line 

40° from the Smith, on its Eastern side, and is thus not very far from South-East. 
The bearings are all true.o



“ T E R R A  N O V A ” EX PED ITIO N.

Map 1.

LIST O F C O L L E C T IN G  S T A T IO N S
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Map 1.
(P late I.)

1910.
Ju n e  17 1 1 48° 21' N., 9° 58' W . Surface B ucket 6.30 p .m . P lan k to n

,. IS 2 2 46 21' N ., 11 45' W . F u ll  speed 5.30-6.30 p .m . ,,
,. 19 3 3 13° 54' N., 12' 48' W . 11 ,, 3-3 .30 p.m . ,,
.. 20 4 -1 41 ' 20' Nr„ 13' 45' W . M 6.30-6.45 p .m . 5i
,. 21 5 5 38° 37' N ., 14 ' 42' YY. ,, M 12.30-1.45 p .m . 51

22 6 6 35° 47' N., 15 31' W . ,, 5 1 11.45-N oon ,,
,. 20 7 I F lo ra  ligh t, M adeira, ,, 15 3.15-3.45 p .m . ,,

X . 6 0 ' E . 7 m iles
.. 25 8 8 M an-o’-W ar’s A nchorage 0- 25 m etres A pste in 1 p .m .

F u n eh a l, M adeira
.. 25 9 9 Do. H X ansen ,, .,
., 20 10 10 32" 23' X., 17° 5' W . Surface F u ll  speed 12.45-1 p .m . ,.
.. 27 11 11 3 0 ' 21' N., 18" 14' W . ,, 12.30-12.45 p .m . ., ■
.. 27 12 12 55 H ,, .. 3.45-4.15 p.m . ..
.. 28 13 13 2 8 ' 13' N., 19 40' W . 1 5 * 5 11.40-N oon
, 29 14 14 27 10' N., 20' 21' W . ,, 11 12.25-12.45 p .m .
.. 29 15 15 >i i< ,, 50-m esh 10.40-10.50 a .m . ,,
., 30 16 10 26° 17' N „ 20' 54' W . 15 6.40- 7.0 a.m .
., 30 17 17 ,, ,, 10 m etres ’’ 7.30-7.50 a.m .

Ju ly  1 18 IS 2 5 ' 18' X., 21" 32' W . Surface F u ll speed 4.30-4.40 a .m .
.. 1 19 19 51 55 5 1 55 11.40-N oon ,,
.. 1 20 __ 55 15 „ — — F ly in g  fish w ith

p a rasite s
2 21 20 24 08' X., 22 13' tV. „ F u ll speed 12.15-12.40 p .m . P la n k to n
2 22 — 5 1 5 5 ,, __ — F ly in g  fish w ith

p a ra s ite  (dried up)
.. 3 23 21 22' 28' X., 23° 5' W. 1, F u ll speed 12-12.45 p.m . P lan k to n
., 3 24 22 2 -2 .10  p .m . ,,
.. 1 25 23 20 ' 47' X., 24" 6' 4V. ,, 12-1 p.m .
.. 5 26 24 18' 59' X.. 24' 56' W . 5 5 2 -2 .30  p.m .
.. 0 27 25 17' 8 ' X.. 25° 41' W . 5 5 55 2.30-4.30 p.m .

0 28 20 51 11 51 H a n d -n e t 10 a.m .
.. 7 29 27 15 38' N „ 25 24' W . 10 m etres F u ll speed 2-3 .30  p .m .
,, 8 30 28 13" 56' N „ 25 8' V . 2 „ ,, 1.10-3.15 p.m .

9 31 29 11 20' N „ 24 37' W . o-1 55 ,, 2.30 3.30 p.m .
. 10 32 30 9° 0' X., 24 17' V . Surface 51 1.30-3 p.m .

11 33 31 7 ' 0' X., 23 43' W . 55 51 2-3 .30 p.m .
U 34 32 2° 38' X., 21 16' W. 1 m etre 1 5 2 -3  p .m . 1

„ 21 35 33 11° 7' S., 25 49' W . Surface D ucket N oon ,,
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1910.
Ju ly  26-30 3 6 _ South  T rink la il Island — - B irds an d  o th er

lan d  - a n im a ls  ; 
sh o rc-co llec ting

28 3 7 — Off S. T rin idad  Is land , 
20° 28' S., 2 9 ' 23' AY.

— Sinal] sh a rk  w ith  
pa rasites

1913.
Apr. 13 3 8 II.V . 1 or IT. 1 3 2 ' 23' S., 63130 ' AY. 125 fath.(229m .) Agassiz — B ottom  fauna

traw l
.. 27 3 9 IT. 10 Six m iles off m o u th  of 

1 ’io de Ja n e iro  H arb o u r
2 m etres  50-m esh 11 p .in .-1 .30  a.m . 1‘hm kton

.. 27 40 11 Do. 5 5 5 5 2 .30-5 a.m .
M ay 2 41 11 (a) 22 36' S., 41' 34' AAT. Surface 8 a .in.

2 42 II.V . 2 or I I . 2 .. 40 fa th . (73 in.) Agassiz.
traw l

B o ttom  fauna  (sand)

3 43 I I . 12 22 ' G' S., 39r 40' AY. Surface 50-m esh 12.30-1 a.m . r ia n k to n
. .  4 44 .. lii 21 S., 3 7 ' 50' AY. 12.50-1.30 a.in.
.. 4 45 .. 14 '1 11 7-m esh 55 55
.. 4 46 . .  ir> 20" 30' S.. 36° 30' AY. Do. 10.30-11 p .111.
.. 4 47 .. 1G 50-m esh . .  ■■

(i 48 .. 17 18' 51' S., 33° 40' AY. 4.30-5 a. 111.
,. 0 49 .. 18 ,, ,, 7-m esh

7 50 .. 19 1 8 ' S.. 31° 45/ AY. 50-m esh 
3 n e ts  ou t

12.35-1.15 a .111.

.. 12 51 .. 20 5° S., 27° 15' AY. ,. 50-m esh 3-3.30 p .111.

.. 12 52 .. 21 >i » » 2 m etres 4-0  p .111.

.. 12 53 22 5 ' 2 6-7 p .111.

.. 12 54 .. 20 4 45' S., 27 20' AY. 4 .. 24-m esh 9 p .m .-M id n ig h t

.. 13 55 .. 24 4 30' S., 27f 1G' AY. 2 .. 50-m esh 1-3 a .111.

.. 13 56 .. 2.7 „  „ 2 10 -11.30 a.m .

., 1!! 57 ., 20 "  1* Surface 1.15-3 p.m .

. .  10 58 ., 27 0 . 2 5 ' 15' AY. . . 1-1.30 a .111.

.. 1G 59 ., 28 "  5 « . .

.. 17 60 .. 29 2 ' X ., 24 45 ' AV.

.. 17 61 . ,  :;o • • 55

. .  18 62 . .  iii 4 50' X., 2 4 ' AY.

. .  19 63 i!2 © IO o C
i 50-m esh 

2 n e ts  out
2-2.30 a .111.

. .  20 64 . .  iii! 2 3 ’ 28' X., 34' 45' AY. 50-m esh 1.30-2 a.m .

. ,  20 65 . .  Ü4 "  55

. .  27 66 . .  ii.7 25" 35' X ., 34 10' AY. . .

. .  27 67 . ,  iii) , , . .  . .

. .  28 68 , .  37 2 7 ' 22' X .. 33" 40' AY. . . 55

. .  29 69 . .  39 29 10' X ., 3 3 ' 3G' AY. 55

Ju n e 70 . .  40 Off I lo r ta  H arbour. 
F av a l, A zores

12 m etres 24-m esh Ü p .111. -  8  a .111. 
Ju n e  2 .Tune 3

i: -2

Map 1.
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Map 2.
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Map 2.
(Plate II.)

1911.
•Tnly 16 71 W . C. 5 34° 13' S., 172 17' E . 4 m etres 180-m esh 11 a .m .- l  p .m . P la n k to n

17 72 6 F rom  T hree K ings 
Is lan d s , New Zealand, 
W .N .W ., 41 m iles

2 50-m esh 10-10.30 a.m .

„ 17 73 7 F ro m  S um m it, t i t .  K ing, 
W . by  N., 5* m iles

2 180-m esh 11-11.15 a.m .

17 74 8 F ro m  Sum m it, G t. K ing, 0 -1 2 0  ,, A pste in Noon
W ., 5¿ m iles

.. 17 75 9 F ro m  Sum m it, G t. K ing, Surface 50-m esh 3-3 .30 p.m .
W ., 8  m iles

.. 17 76 , ,  10 Do. , , 180-m esh ,,
18 77 .. 11 34° 5' S., 171'’ 48' E . 5’ , , 5-7  p .m .

.. 21 78 .. 12 34° 39' S., 171’ 6 ' E . ,, 50-m esh 10.30-11 a.m .
21 79 ,, 13 34' 35' S., 171n 16' E . 55 1 p .m .
22 80 14 F ro m  S um m it, G t. K ing, 

N . 87° W ., 11 m iles
0 -1 0 0  m etres 24-m esh 5 p .m .

26 8 1 15 F ro m  S u m m it, G t. K ing, 
S. 60° E ., 28 m iles

0 -1 0 0 N anseu 9 a .m .

23 82 16 F ro m  S um m it, G t. K ing, 0 -1 0 0 A pste in 1 p .m .
S. 40° E „  29 m iles

,. 23 83 .. 17 Do. 2 50-m esli 1 -4  p .m .
23 84 18 F ro m  0 . M aria  van 

D iem en L ig h t, S.W . 
b y  W ., 15 m iles

2 ”
8-9  p.m .

,. 24 85 19 F ro m  C. M aria  v an  D ie ­
m eu L ig h t, W .N .W ., 
24 m iles

2 "
1-5 a .m .

25 86 20 O ffT hree K ings Is la n d s 3 8  p .m .-5  a .m .
2 4 th  25th

25 87 .. 21 F ro m  S um m it, G t. Iviug, 
S. à0 W ., 10 m iles

30 -
Noou

.. 25 88 22 Do. 1 „ .. Noon

.. 25 89 „ 23 Off T h ree  K ings Is lan d s Surface 24-m esh 8 -1 0  p.m .
2.5 90 N ew Z ealand  

B en th o s , 1
F ro m  S um m it, G t. K iug, 

T hree  K ings Is lau d s , 
S. 14° W ., 8 m iles

100  fa thom s 
(183 m etres)

D redge B o tto m  fau n a  (rock)

26 91 Do., 2 F ro m  S u m m it, G t. K ing, 
T hree K ings Is lan d s, 
S. 10° W ., 25 m iles

300 fa thom s 
(549 m etres)

D redge ”

27 92 IV. C. 24 F ro m  S um m it, G t. K iug, 
S. by  W ., 24 m iles

Surface 24-m esh 9 p .m .-4  a .m . 
26 th  27th

P lau k to n

28 93 „ 25 F ro m  S um m it, G t. K ing, 
S .E . by  S., 13 m iles

” 9 p .m .-4  a .m . 
27 th  28th

"

„ 30 94 „ 20 Off M ougonui, D o u b t­
less B ay

18 m etres 50-m esh 2-4  p .m . "

Aug. 2 95 New Z ealand 
lieu tlio s , 3

1 m ile S. of N o rth  
Cape, New Z ealand

10 -30 fa thom s 
(18-55 m etres)

O tter
traw l

--- B o ttom  fauna  (sand)

3 96 D o., 4 7 m iles E . of N o rth  
Cape, New Z ealand

70 fa thom s 
(128 m etres)

A gassiz
traw l

,, ,, (sand 
and rock)

3 97 W . C. 27 A nchorage, N o rth  Cape 20  m etres 50-m esh 9 p .m .-8  a .m . P lan k to n
2nd 3rd
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1911.
Aug. 4 9 8 W . C. 28 F rom  W est Island, 0—15 m etres A pstein Noon P la n k to n

T h ree  K ings Islands, 
S .W ., 5 m iles

.. 4 9 9 .. 29 Ilo. 0-70  „ Í ? Î ) i •

.. 4 1 0 0 .. 00 1)0 . Surface 50-m esh 1-2  p .m .

.. 4 1 0 1 ,. 31 Do. ,, ,, 4 -5  p.m .
4 1 0 2 32 Do. , , 8 —1 p .m .

.. 4 1 0 3 .. 33 Do. . . , , 5 6 p .m .

.. 4 1 0 4 ,. 34 Do. 0 25 m etres A pstein 4.30 p.m .

.. 4 1 0 5 .. 35 Do. 0 -8 0  .. J )

.. 4 1 0 6 .. 30 Do. Surface 50-m esh 7 -8  p .m .

.. 4 1 0 7 .. 37 1)0 . •• 24-m esh 8  p .n i.-5 .30  a .m . 
4 th  5th

,. 5 1 0 8 ,. 38 34° 15' S., 172" 0' E . •• 50-m esh N oon—1 p.m . 
a t  in te rv a ls

5 1 0 9 .. 39 3 m etres 24-m esli 8 ]i.111.-8 a .in . 
5 th  6 th

. .  6 1 1 0 .. 40 34° 4' S., 171° 55' E . Surface •• 9 p .m .-4  a .in. 
6 tli 7 tli

7 1 1 1 .. 41 O ffTliree K ings Islan d s jj ,, 10 a .m .- l  p .m . ,,
., 8 1 1 2 .. 41 (a) 33° 37' S., 171° 80' E . 3 m etres 50-m esh N oon-4 p.m .

9 1 1 3 .. 42 33° 12' S., 171° 05' E . 3 ,, 9 a .m .-N oon
.. 10 1 1 4 .. 43 32° 55' S., 170° 38' E . Surface 10 a .in .-4  p.m .
.. Ui 1 1 5 .. 44 34° 32' S., 172 20' E . 5 ? F u ll speed 3-5  p .m . ,,
.. Ui 1 1 6 45 ♦ ’ ÎI 0-50  m etres A pste in 5.30 p .m .
. .  10 1 1 7 ., 46 „ , , 0-150 „ 5 * 5.45 p.m .
.. 17 1 1 8 .. 47 Surface 50-m esh 9 p .m .-5  a .m . 

16th 17tli
.. 17 1 1 9 .. 48 ,, ,, ,, F u ll speed 9 a .111,-5 p .m .
.. 18 1 2 0 .. 49 34° 26' S., 172 14' E . 50-m esh 9 p .111,-5 a .m .

17th 18th
.. 18 1 2 1 .. 49 (a) Off C. M aria  v. D iem en ,, F u ll speed U nrecorded
.. 10 1 2 2 .. 50 F rom  C. M aria  van 

D iem en, S. 8 0 ' W .. 
21 m iles

50-m esh 9 p .111.-5 a.m . 
18th 19th

.. 19 1 2 3 .. 51 B etw een  N o rth  Cape , , F u ll speed 11 a .m .-4  p.m .
and D oub tless B ay

., 23 1 2 4 52 Do. ,, 9 a .m .- l  p.m .

.. 24 1 2 5 53 1)0 . •• Square
18-m esh

2 -4 p.m .

.. 24 1 2 6 .. 54 34° 13' S.. 172" 15’ E . , , Do. 9 a .m .-N o o n

.. 25 1 2 7 ,. 55 O ffT liree K ings Islands •• 50-m esh 9 p .111,-5 a .in . 
24th 25th

.. 20 1 2 8 ., 50 Do. •• 100-m esh 9 p.111,-6 a.m . 
25 th  26th

.. 20 129 57 Do. Square
18-mesh

6 p.m .-O  a.in . 
25tli 26 th

.. 27 130 .. 58 1)0 . 1)0 . 8 p .n i.-6 .30  a .m . 
26 th  27 tli

.. 27 131 .. 59 1)0 . Do. 9 a .m .-5  p.m .

Map 2.



Map 2.

Map 3.

TE II I! A N O V A "  E X P  EDITION.
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a S fp o p Provisional Locality. Depth. Time.Date. % *O a) GO rCl ^
| ° o
CÆ p

Station-number. Net. N ature  of Catch.

1911.
Aug. 29 132 W . C, 00 S p irits  B ay, n e a r N ortli 

Cape
10 m etres 50-m esh 9 a .m .-N o o n P lan k to n

,. 30 133 „ 61 20  „ Square
18-mesli

8 p .m .- 6  a .m . 
80 th  31st

J)

.. 31 134 New Z ealand  
B en th o s , 5

11 -20 fa th o m s 
(20-37 m etres)

1 >redge — B o tto m  fau n a  
(shelly)

Sept. 1 135 W . C 62 .. 3 m etres Square  
18-m esh

9 p .m .-6 .30  a .m . 
31st 1st

P lan k to n

2 136 „ 63 Surfaee Do. 9 p .m .-6 .3 0  a .m . 
1s t  2 nd

”

.. 4 137 ,. 64 34 2' S., 172 40' E . 50-m esh 9 a .m .-N o o u ..

. .  5 138 ,. 65 Off T hree  K ings Is la n d s ., 2-3 .30 p.m . . .

. .  6 139 .. 66 34" 30' S., 171" 53' E . Square
18-m esh

9 p .m .-6 .3 0  a .m . 
5 th  6 th

••

.. 6 140 ., 67 Do. 50-m esh 10 a .m .-4  p .m . . .

.. 7 141 ,. 68 34° 37' S., 171" 19' E . •• Square
18-m esh

11 a .m .-9  a .m . 
6 th  7 th

••

.. 8 142 ,. 69 34' 45' S., 170" 45' E . 2  m e tres Do. 9 a .m .-9  a .m . 
7 th  8 th

? ?

.. 9 143 ., 70 34° 58' S., 170 ' 12' E . Surface 50-m esh 4 p .m .-9  a .m . 
8 th  9th

”

,. 13 144 N ew  Z ealand  
B en th o s , 6

F ro m  Cape M aria  van 
D iem en, W . by S., 7 
m iles  (true  bearing)

35- 40 fa th o m s 
(64-73 m etres)

1 )rodge B o tto m  fauna 
(roek)

., 15 145 W . C. 71 A nchorage, N o rth  ( ’ape 24 m etres 50-m esh 1.30-3.30 p.m . P lan k to n

,, 18 146 „ 72 5 ,, 11.30 a .m .- l  p .m . • •

.. 24 147 „ 74 B etw een  D oub tless B ay 
an d  B ay  of Is la n d s

Surface F u ll speed 11 a .in .-4  p .m . ••

1912.
Aug. and 

Sept.
148 (None) B ay  of Is lan d s, 85 15' 

S., 174 10' E .
0 - 2-1 m etres 50-m esh "

” 149 — ?? ? ? — — — P a ra site s  from  
W hales

July- O c t. 150 — — — W hale  m ate ria l

Map 3. 
( P l a t e n i . )  

1910.
Sept. 8 151 39° 56' S.. 32' 12' E. — — 2 B irds

.. 9 152 39 38' S., 34' 52' E . 1 B ird

.. 10 153 3 8 ' 58' S., 35 24' E . — — 1 B ird

.. 11 154 39° 00' S., 37 56' E . 1 B ird

., 12 155 39° 57' S., 40° 34' E . — 1 B ird

Oct. 3 156 42° 17' S., I l l  18' E . 1 B ird  w ith  
p a rasite s

.. 4 157 4 2 ' 5' S., 114 > 41' E . — — — 1 B ird

.. 5 158 41' 49' S., 118 01' E. 3 B irds

, .  0 159 11' 16' S., 12T 39' E . — — P arasite s , from  
A lh a trU



COLLECTING s t a t i o n s  h a r m  k r  a n d  l i l l i k
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Dato.
5 S O£ V.
7  ~ ï C  

. o  j a  P  

I s  o

Provisional
Statiou-uum ber Locality. Depth. Net. Time. N ature of Catch.

1910.
Oct. H 160 41 08' S., 128 43' K. 1 B ird
O ctober 161 M elbourne H arb o u r. 

A u stra lia
12 m etres A’oung 

fish traw l
P lan k to n

Oct. 21 162 43° 40' S., 1.17° E . — — • 2 B irds
22 163 •14 2.1' S., 160° E. 3 B irds

Nov. 30 164 A. 1 47° 34' S.. 170° 38' E. Surface F u ll speed 4 p.m . P la n k to n
( C iiknow n) 165 — Off C am pbell Is lan d s, 

52° 20' S.. 167°30’ E .
— — — P a ra s ite s  from  a 

B ird
Dec. 5 166 A. 2 50 41' 8 . .  170° 23' E . Surface F u ll speed 5 p .m . P la n k to n

.. 7
S

S ’

167
168 
169

.. o  

.. 1

61° 22' S.. 179: 56' NY. 
03° 20' S.. 177 22’ W .

11

11 4 p .m .

1 B ird
9 170 A. 5 65 8 ' S.. 177 40' IV. Surface F u ll speed 4 p.m . P lan k to n

. .  10 171 . .  6 60 38' S.. 178 47 \V. 0-150  m etres Apstein 10 a .m . 11

. .  10 172 .. 7 11 " 0-400 .. N an sen 11 11

. .  10 173 60° 38' S., 179° 04’ W. 3 B irds (just a fte r  th e  
first ice w as seen)

.. 13 174 67° 28' S., 177° 58' NY. — . — 1 B ird

.. 11 175 A. 8 67’ 28' S., 177° 59’ NY. 0-400 m etres N ansen Noon P lan k to n

. .  1.1 

. .  1.1
176
177

. .  9 

. .  10
67 ' 23' S.. 177 59' NY. 0-250

0-.100
A pste in  

1 N ansen
1 1  a.m .

11

. .  15 178 „  H 11 0 - 5 0 0 24-m esh 9 p .m . •1

. .  1.1 179 — 07 23' S., 177° 58' NY. 2 B irds
22 180 A. 12 OS0 26’ S., 179 08' NY. 100 m etres ] 24-m esh 5 p .m . P lan k to n
•22 181 6 8" 41' S., 179’ 28' NY. — — 8 B irds (in pack-iee)

.. 21 182 A. 13 69 01' S., 178° 29' NY. 2  m etres 180-m esh 2  a .m . P lan k to n

.. 2.1 183 .. 14 69’ 1' S., 178° 28' NY. Surface H an d 1 a.m . 11

„ 26 184 — 69 09' 8 ., 178 13’ NY. P a ra s ite s , from  an 
Adélie Pengu in

.. 110 185 A. 15 72 17' S., 177° 09' E. 1 m etre 24-m esh Noon P lan k to n
. .  i l l 186 ., 16 72 .11' S., 174° 55' E. Surface 1 J M idnigh t , ,

„ 31 187 . .  17 11 *1 1 m etre 180-mesh 11

1911.
.Tau. 1 188 ,. 18 73' 5' S., 174° 11' E . Surface F u ll speed 11 a .m .

•• 29 189 B. 3 78’ 16' S., 175° 55' E . 3 m etres 3 p.m . , ,

•• 31 190 ,, 4 78 30' S., 170’ 35' NY. Surface 2.30 p .m .
Keli. I 191 A ntarctic  

B en th o s , 2
B ay of NYhales, G reat 

le e  B a rrie r
194-250 fa ths. 
(355-457 m .)

Dredge B o tto m  fau n a  (m ud 
and  stones)

18 192 (None) R o b ertso n 's  B ay Surface B ucket — Plank  ton
22 193 B. 5 69 23' S., 163’ 59' E . 1 m etre F u ll speed 6 p.m .
22 194 A n tarc tic  

B en th o s , 4
Of! O ates L and , 69 43' 

8 ., 163 24' E .
180-200 fa ths. 
(329-366 in.)

A gassiz
traw l

B ottom  fauna  
decom posed 
m al débris)

(a n ­
an i-

M ar. 6 195 B. 6 65° 14' S., 161 24' E . 2  m etres 50-m esh 5 p.m . P lan k to n
•• 11 196 ,. 7 61° 10' S., 163r 01' E . 1 m etre , , 6 p .m . . .

•• 14 197 „ 8 58’ 30' S., 161 35’ E . Surface F u ll speed 3 p.m .
’• 17 198 9 56’  14' S., 163’ 48' E . 11 100-mesh 2  p .m .

Map 3.
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Map 3.

Dato.

St
at

io
n-

nu
m

bo
r 

(to
 

be 
us

ed
 

in
 

1 
re

co
rd

in
g 

re
su

lts
).

Provisional
Station-num ber. Locality. Depth. Net. Time. N ature  of Ca

1911.
M ar. 17 199 B . 10 56" 14' 8 ., 163” 48' E . Surface 180-mesh 2  p .m . P lan k to n
•Tuly 11 2 0 0 W . C. 1 4 2 ' 06' S., 175" 13' E . „ F u ll  speed 1 p a n . , ,

., 12 201 Q11 40" 12' S., 177° 57' E . • i il 5 p .m .

., 13 2 0 2 3 38" 12' S., 178" 56' E . 11 3.30 p.m . 11

., 14 203 4 36° 33' S., 177' 0 ' E . Noon 11
Deo. 15 2 0 4 Ü. 1 43° 52' S., 173° 12' E . • 1 11 a .m .-N o o n 11

,. 15 205 2-J 11 11 11 11 1-4  p .m . 11
.. 16 20 6 », 3 45° 25' 8 ., 172° 28' E . 11 9 a .m .- l  p .m .
., 17 2 0 7 4 47° 44' 8 ., 173° 2' 5” E . 9 a .m .-4  p.m . 11
., 18 2 0 8 5 49" 40' 8 ., 171" 45' E . 11 1* N oo n -4  p .m . , ,

., 19 209 6 51" 48' 8 ., 172' 18' E . 11 lí 9 p .m .-9  a .m . 
18th 19th ’’

.. 20 2 10 7 53° 35' 8 ., 173" 06' E . 9 a .m .-N o o n

., 21 2 1 1 „ a 55r 16' 8 ., 173" 02' E . Noon

., 23 2 12 „ 9 59" 6 ' S., 177" 55' E . 11 9 a .m .-N o o n

., 24 2 13 10 60" 39' 8 ., 178" 40' W . 11 11 11
24 2 14 11 11 11 11 1-4 p .m . 11

.. 25 215 „ 12 62" 10' S., 175" 38' W . il 11 a .m .- 2  p .m . il

.. 27 2 16 ,. 13 64" 56' S., 175" 30' W . 11 11 N oon-1  p .m . H
„ 29 2 17 -, 14 66" 46' 8 ., 177' 48' W . 10 m etres 50-m esh 10.30 a .m .-N o o n 11

Nov. anti 
Dee.

2 18 — Cape A dare — — — 8 R irds

1912.
Ja n . 3 219 D . 15 R o b ertso n ’s H ay 10  m etres 50-m esh 5-6 .30 p .m . P la n k to n

, ,  3 2 2 0 A ntaro tie  
R en th o s , 5

Oft' Cape A dare, m o u th  
of R o b e rtso n ’s R ay

45-50 fa th o m s 
(82-92 m etres)

Agassiz
traw l

R o tto m  fauna  
(shingle)

„ 9 2 2 1 I). 16 N o rth  (True) of D ry ­
galsk i G lacier T ongue, 
T erra  N ova R ay

10 m e tres 50-m esh 1 -2  p .m . P lan k to n

10 2 22 „ 17 76' 3 ' 8 ., 165" 55' E . 10 „ il , , ,,
., 11 2 2 3 „ 18 76 2' 8 ., 165 ' 55' E . 10 „ ,, 9-11 a.m .

M ar. 9 2 24 ., 33 60 m iles E . of Cape 
A dare

1 ” 7 -9  p.m . 11

„ H 225 „ 34 69" 45' 8 ., 177 ’ 19' E . 20  „ 11 2-4  p .m . H
12 2 2 6 ., 35 69 ' 2.3' S., 177" 52' E . 10 „ 11 9-11 a .m . , ,

„ 15 2 27 ,, 36 68  03' 8 ., 169° 45' E . Surface F n ll speed 1 -2  p a n . 1 •
„ 1« 2 28 „ 37 64' 3' 8 ., 160" 12' E . ” 11 9 p .m .-4  a .m . 

17th 18th
11

„ 18 229 .. 38 i) n 80 m etres 50-m esh 8 .30-9  a .m . 11
.. 18 2 3 0 .. 39 M il 80 „ 11 11 a .m .-1 2 .3 0  p a n .
., 18 2 3 1 .. 40 ’1 11 80 .. 24-m esh 1.30-4.30 p .m . 1 1
„ 24 2 32 .. 41 55° 51' 8 ., 165° 49' E . Surface F u ll speed 1 0-11  a .m . lí
., 26 2 33 ,. 42 52° 41' S., 168° 15' E . 11 11 Noon lí
.. 26 234 ,. 43 >1 *1 3 m etres 24-m esh 2 -5  p a n . ,i
„ 26 235 „ 44 11 11 10 ., 11 7-10  p.m . lí
„ 27 2 36 ,, 45 52 ' 11' 8 ., 167 25' E . 80 „ , , 6 -8  p .m . lí
„ 27 2 37 46 .. 10 .. 11 M idn ig lit-8  nan . 

2 7 th  28 th



C O L L E C T I N G  » S T A T I O N S  II A l i . M HI! ANI )  L I L L I E .

Pat»'.
s  o ÇJ
— V.
7 ” be
0 ,2
1  s i
73 ¿

Provisional
Station-num ber. Locality. Depth. Net. Time.

1912.
2 3 8M ar. 27 1 •. 40 (a) 52 11' S.. 107 2.7' E . 30 m etres 24-m esh 10-10.30 a .m .

.. 27 2 3 9 — ., „ — -
.. 2S 2 4 0 P .  47 .71 57' S.. 107° 38’ E . 4 m etres 180-m esh 8 .30-9  a .m .

2S 2 4 1 .. 47 (a) .. Surface 24-m esh 9 p.m . 4 a.m . 
27th 28th

April 2 2 4 2 .. 4S Ofï A karoa H eads. New 
Z ealand

10 m etres 50-m esli 10 a .in .

.July-O ct. 2 4 3 N eighbourhood of A d­
m ira lty  Hay. Nelson. 
New Z ealand

])ec. 1.7 2 4 4 E . 1 45° 42' S., 174’ 43' E . 0 -2 0 0  .. tp s te in 8 p .m .
„  l(i 2 4 5 2 40° 58' b.. 170 3' E . 0 - 1O0  .. .. 10 am .
.. Hi 2 4 6 .. i! .. 0 -2 0 0  ..
.. J.S' 2 4 7 .. 4 51 22' S.. 179’ i s ' tV. 0  200  .. 10.30 a .in.
.. IS 2 4 8 5 Surface Large full 

speed
7 p.m .

.. i s 2 4 9 .. 6 • • 0 -400 m etres tp s te in 8 p.m .

.. 2(1 2 5 0 .. 7 54 2' S.. 177 0 V . Surface 50-m esh Noon 1 p.m .

.. 20 2 5 1 S V .. .. 8-8.30 p.m .

.. 21 2 5 2 .. 9 54 33' S.. 170’ 55' \V. .. 4-5  p.m .

.. 21 2 5 3 .. 1(1 54’ 38' S.. 176’ 24' \V. 0-400 m etres A pstein 8 p .m .

.. 21 2 5 4 ., 11 i. 0 -2 0 0  .. .. ..

.. 21 2 5 5 .. 12 .. 0  100 ..

.. 21 2 5 6 .. 13 .. 20 50-m esh 10 p .m .
22 2 5 7 .. 14 55 34' S.. 171 3.7' \V. 0 -2 0 0  .. A pstein 9 p.m .
22 2 5 8 .. 15 i. 0-400  ..

.. 22 2 5 9 .. 10 20  .. 50-m esh

., 2.7 2 6 0 .. 17 02 20' S.. 107 4.7' \ \  . 0 -360 .. Apstein 8  p.m .

.. 2.7 2 6 1 .. IS n 0-544 .. ,,

.. 20 2 6 2 ,. 19 04° 33' S.. 100 30' W . 0-330  ., ,,

.. 20 2 6 3 .. 20 "  11 0 -2 0 0  .. ,,

.. 20 2 6 4 .. 21 , , ,, 20  .. 50-m esh 9 p.m .

.. 27 2 6 5 ‘22 00  30' S.. 100  S' tv . 0-800  .. A pste in 8  p .m .

.. 27 2 6 6 .. 23 • 1 .. 0  600 .. , ,

.. 27 267 .. 24 .1 Surface 24-m esh 8-8 .30  p.m .

.. 2S 268 .. 25 OS 37' S., 100 14 \V. 0-400  m etres A pste in 8  p .m .

.. 2S 269 ,. 20 Surface Y oung 
fish traw l

6 -8  p .m .

.. 21) 270 .. 27 69 51' S.. 100 17' 'V. 0-60U m etres 24-niesh 8  p .m .

.. iii 271 ,. 2S 71 23' 8 .. 100 3' W. Surface ••

1913.
•laii. 1 272 .. 29 71 35' S.. 100 01' tV. so  m etres 1 p.111.

o 273 .. 30 .. 2 o .. 10-11.30 p.m .
.. :i 274 .. 31 71 29' S.. 100 0' tV. .80 .. 9 a .m .-N o o n

O 275 .. 32 • • .. 160 ,, 1-5 p.m .
") 276 .. 33 71 41' S.. 100 47 \V. 0-1750 .. i » 10.30-11.30 p .111
() 277 .. 34 .. 0 - 2ÜU .. tp s te in 11 a .m .-N o o n

K a tn rc  of ( 'a tch .

l ’lan k to n  
4 llird s  
P lank ton

L and  and  litto ra l 
fauna

1'lan k to n

Map 3.
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r1 X

D ate.

3  i"C CÄ
5 S S Provisional 
¿ a Sf Station-num ber.

J a l
s- g

Locality. Depth. Net. Time.

Map 3. 1913.
■Tau. 6 2 78 E . 35 71° 41' S.. 166° 47' W . 0-400  m etres A pstein 11 a .m .-N o o n

6 279 .. 30 m 0-600 „ ,, ..
(1 280 ., 37 m ,, 0-800 „ » 5 !’ V

.. 0 2 81 ., 39 80 „ 24-m esh 5.30-8 p .m .

7 2 8 2 .. 38 »» »» 0 -1 0 0 0  „ ’• 8 p .m .- 8  a .m . 
0 th  7 tli

7 2 83 ., 40 71° 39' S., 166° 47' W . 80 „ , , 1-3  p.m .

.. 8 284 .. 41 71° 49 ' S ., 167° 32' AV. 80 ,. . . 5.15-7.30 p.m .

.. 8 285 ., 42 », 0  600 ,. .. 8 -1 0  p .m .

9 286 .. 43 71° 44' S ., 167° 57' AY. 10 , . 50-m esh 11 a .m .-1 2 .3 0  p .m

9 287 .. 44 », »» 80 ,. 24-m esh 9 a .m .-7  p .m .

11 288 ,. 45 71" 59' S., 168" 43' AV. 00  ,. •• 8  p .m .-9  a.m . 
10th  11th

.. 12 289 ,. 46 72 S., 108" 17' AV. 24 ,. •• 8  p .m .-9  a .m . 
11th  12 th

.. 12 290 47 ,, 00  ,, .. 9 a .m .-3  p .m .

.. 14 291 ., 48 72' 41' S., 172" 37' V ’. 0-600  „ A pstein 10 a.m .

.. 14 2 92 „ 49 0-300 „ » 5
., 15 2 93 „ 50 73" 41' S., 177 AV. 0-370 „ » « , ,

,, 15 294 A n ta rc tic R oss Sea, 74" 25' S., 158 fa thom s Agassiz ---
B en th o s , 12 179 3' E . (289 m etres) traw l

„ 27 295 A n tarc tic  
B en th o s , 15

73" 51' S., 172 57' E . 190 fa th o m s 
(348 m etres)

A gassiz
traw l

F eb . 1 2 96 E . 53 03 ' 11' S., 158" 52' E . 0-400  m etres A pstein 8.30 p .m .

,, 1 297 ., 54 ,, ,, 0 -2 0 0  ,. »,
.. 1 2 98 ., 55 « » » 5 12 24-m esh »,

2 299 „ 56 01 18' S., 157 33' E . 0 -2 0 0  ,. A pstein 10 p .m .

,  2 3 0 0 ., 57 »' », 0-140  „ 24-m esh » 5

.. 3 3 01 „ 58 58 21' S.. 158 5 E . 0 -2 0 0  .. A pste in 8.30 p .m .

3 3 02 ., 59 V 5» 20  „ 24-m esh

M ar. 14 3 03 H . 1 (p) 45° 24' S., 174 55' E . Surface F u ll speed 11 a .m .-N o o n

„ 16 3 04 • • 2 (P) 18 33 S., 178 28' E . 4 m etres 24-m esh 2-2 .30  p .m .

„  21 305 .. 3 56 41' S., 162 05' AY. Surface 50-m esh 9-9 .30  p.m .

.. 24 3 06 „ 4 55" 55' 8 ., 152' 39' AY. Young 10 a .m .- l  p .m .
fish traw l

A pril 1 307 ,, Í) 55 16' S., 120' 3' AY. 6 m etres 24-m esh 0.15-8.45 p .m .

9 30 8 a 55° 29' S., 78 54' AY. 4 9.30-11 a .m .

.. 19 309 »? 7 40" 05' S., 54 39' AV. 4 ” 10.30 a.m .- 12.30 
p .m .

21 31 0 », 8 30" 57' S., 51 21' AY. Surface 50-m esh 3.30-3.50 p .m .

„ 22 311 „  0 35" 29' S., 50 ' 26' AV. 2  m etres Young 8 - 10 a .m .
fish traw l

N ature of Catch.

P lan k to n

B o tto m  fau n a

P lan k to n



COLLECTING STATIONS HAMMER A N I)  LILLIE, II

Unto. Provisional
Statiou-nnm ber. Localitv. Depth. N et. Time. N ature of Catch.

Map 4. 
(P late  IV.) 

1911.
.1:111. l'.l

. . 91

. .  hit

312

313 1!. 1

314 A n ta rc tic
B enthos. 1

..  2s  

l-’eh. 9

315 B. 2

316 A n tarctic
B en thos, 3

.1 nue 7 -  
Oct. 14

317

318
n

Aug. 7 319

•lune 1.-Î- 
S q it . 1C

•• u  320  

18-17 321

Sept. 4 3 2 2

Oct. 16- 3 2 3
Dec. 23

1911, 1912 3 2 4  

• 325

•• 326

327
328

77" i i i  S.. ICC" 24’ E .

Oti' Cape B arne, Ross 
Is lan d  

5 m iles N. of In a c ­
cessible I s l a n d .  
M cM nrdo Sound

E . of Cape Bird, Ross 
Is lan d

Off G lacier Tongue, 
ab o u t S m iles N. of 
H u t P o in t, M cM urdo 
Sound 

H ole  in ice betw een 
Cape E v an s  and  I n ­
accessib le Is lan d  

1) 0.

In  con trac tio n  - crack 
be tw een  Inaccessib le  
Is la n d  and  B arne 
G lacier

Inaccessib le  Is la n d

In  co n trac tio n  - crack 
betw een  Inaccessib le  
Is la n d  an d  B arne 
G lacier

1 )0 .

H ole  in  ice betw een 
Cape E v an s  and  I n ­
accessib le Island  

H u t  P o in t 
Cape E v an s

Cape E v an s and im ­
m ed ia te  ne ig h b o u r­
hood, various cracks 
and holes th rough  
tile  ice

Cape R oyds

1 m etre 24-m esh

222-241 fa ths. Agassiz
(406-441 in .) traw l

.1 m etres  F u ll speed

190-250 fa th s . Agassiz
(t!4H-4ö7 in .) traw l

175 m etres  T ow nets

175 m etres  T rap s and 
tan g les on 

b o tto m
F ish -tra p

150 fa thom s 
(275 m etres)

180-250 m etres  7-m esh

20 m etres  F ish -tra p .
dredge

168 ., Townets"

4-40  m etres  F ish -trap

11-11.15 a .m .

5.30 p.m .

P arasite s , from  
M cCorm ick's Skua 

P lan k to n

B ottom  fauna  (m ud)

P lan k to n

B o tto m  fau n a  (un- 
ilecom posed an im al 
rem ain s and m ud)

P lan k to n

B ottom  fauna

F ishes

Free N em atodes

B o tto m  fauna

P lan k to n

Shore collecting
M iscellaneous

collections
B o tto m  fau n a  and 

fishes

1 B ird
Shore collecting

1912.
J a n . 13 

.. 13 

., 14

329  1). 19
3 30  20
331  A n ta rctic

B en th o s , 6

N ear B eaufo rt Island  10 m etres  50-m csh
10 „

Off Cape B ird  Benin- 250 fa thom s D redge
sula, en tran ce  to  (457 m etres)
M cM urdo Sound

11-p .m . 
3—4 p .m .

P lan k to n

B o tto m  fau n a  (m ud)

Map 4.



Map 4.
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Date. Provisional 
m ac Statiou-num ber,£ ® n Locality. Depth. Ret. Time. N ature of Catch.

o s -
I s  o
C / 2  '  p

1912.
J a n . 16 332 I). 21 77° 15’ S.. 166 ' 0’ E . 0-550 m etres Agassiz

traw l
2  a.m . P lan k to n

.. 17 333 „ 22 77° 22’ S., 165° 22’ E. 80 m etres S quare  
18-m esh

l - o  a .m .

,. 19 334 (None) N ear G ran ite  H a rb o u r Surface H a n d -net
.. 20 335 1). 23 .. 0-300  m etres N ansen 10 a .m .
,. 20 336 24 1' Î» 10 m e tres 50-m esli 2 p .m . , ,

., 22 337 ., 25 Off Cape B ird  P e n in ­
su la

80 .. S quare
18-mesh

10.30 a .m .-N o o n . "

.. 23 338 A n tarc tic  
B enthos. 7

77° 13' S., 164° 18' E . 207 fa thom s 
(379 m etres)

Agassiz
traw l

— B o tto m  fau n a  (m ud)

,. 24 339 D o., 8 77° 5' S., 164 17' E . 140 fa th o m s 
(256 m etres)

Do.

„ 25 340 D o.. 9 76' 56' S., 164° 12' E . 160 fa th o m s 
(293 m etres)

Do. —

.. 25 341 (None) Off Cape B ird  P e n in ­
sula

80 m etres Square
18-mesli

7 p .m .-N o o n  
24 tli 25th

P la n k to n

., 31 342 1). 20 Off Cape B oyds 0-350  m etres N ansen 4 p .m .
Feb . 1 343 .. 27 0-600  ,. , , Noon

1 344 ., 2.8 , , 0-400  „ 3 p .m .
2 345 29 M e lln rd o  Sound 0-500  „ 8 .30-9.30 a .m .

.. 3 346 „ 30 ,, 0-450 „ 9 a .m .-5  p .m .
4 347 ., 31 Off Cape B arne 0-150 „ ,,

„ 13 348 A n tarc tic  
B en th o s , 10

Off B arne  G lacier, 
M cM urdo S ound

200  fa th o m s 
(366 m etres)

Agassiz
traw l

B o tto m  fau n a  (m ud)

.. 15 349 Do., 11 Off B u tte r  P o in t, 
W es te rn  Shore of 
M cM urdo Sound

30 fa th o m s 
(146 m etres)

Do. ,, (large 
catch  of glassy 
sponges)

l i a r .  4 350 D. 32 Off G lacier T ongue, 
M cM nrdo Sound

250 m etres 24-m esh 2-4  p .m . P lan k to n

Apr. 26 - 
Ju n e  7

351 H ole in  ice betw een  
Cape E v an s  an d  I n ­
accessible Is lan d .

205 T ow nets

Aim. 2 9 - 352 Do. 112
Sept. 26

Dec. 4-13 353 — Cape B oyds — — — lo  B irds

1913.
Ja n . 20 354 E . 51 77° 4 6 'S., 166 8 ' E . 12 m etres 24-mesh 11 a .iu .- 2  p .m . r ia n k to n

.. 20 355 A n ta rc tic  
B en th o s , 13

300 fa th o m s 
(547 m etres)

Agassiz
traw l

B o tto m  fauna

22 356 Do., 1 1 ( Iff G ran ite  H arb o u r, 
en tran ce  to  M cM urdo 
Sound

50 fa th o m s 
(92 m etres)

Do. (m ud)

„ 22 357 F . 52 77 1' S., 163° 22' E . 12 m e tres 24-m esh 2 -6  p .m . P lan k to n



B r i t . A n t a r c t i c  ( T e r r a  N o v a )  E x p e d .  1910 
Zoology. Vol E

Collecting S ta t io n s ,  PI. I.E n t  Mus (N a t  H is t)
304560

B R IT IS H

IS L E S
C A N A D A  I

Newfoundland

4 54 5

VA z o r e sFaya/
TO

M adei ram0 0
IO# 0 

 1 1- 12 » C a n a r y
i s .

14-15* -  /
1 8 -2 0 . '  16-17 /  
21 - 2 *

*303 0 ' 6 9
6 8

6 6 - 7

2 3 - 4 .

2 7 - 8 *  C. V e rd e
•  1 i -

2 9*  J  l s -

6 4 -5

* W e s t  I n d i e s

3 0

3 2
3 36 3

6 2
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OLIGOCHAETA.
A  PARASITIC ENCHYTRAEID.

BY H . A. BAYLIS, B.A.

I.— General. p a g e  

Occurrence of a species of Enchytræidæ in the gill-chambers of a
Land-ci'ah in South Trinidad . . . . .  . 13

II.— Systematic.
Species referred to Enchi/tra'u.s— diagnosis of hi. carcinophilus, sp. n. 14

III.— A natom  ical.
External features . . . . . . . . .  15
Internal anatomy . . . . . . . . .  16

I —G ENERAL.

T he “ Terra A o v a” was a t the island of South Trinidad (Station 36, Lat. 20° 28' S., 
Long. 29° 25' \ \ . )  from Ju ly  26-30, 1910. During this stay  the opportunity of 
shore-collecting was taken In the naturalists, and Surgeon E. L. Atkinson, R.N., 
collected some of the Land-crabs ((¡(’carduus liujostonia), which were taken alive on 
board ship. On the 30th some of them were dissected, and their gill-chambers were 
found to contain small worms, which were a t first thought to lie Nematodes. They 
prove, however, to be typical Oligochætes, and clearly belong to the family 
Enchytraeidae.

As records of Oligocineta occurring in association, either as parasites or as com­
mensals, with other animals are by no means frequent, and more especially as only 
one E nehy træ ii appears to have been described as occurring in such association, the 
fact of a member of this family having chosen sueli a situation is interesting.

The one previous instance known to me is tha t of J-’achi/drilus [_E/>ifelj>/tusdj 
catanensis Drago, occurring in the gill-chambers of the freshwater crab Telphusa 
fluviatilis  in Italy.*

It is worthy of remark tha t the worm seems to have undergone no special 
modification in structure as the result of its parasitic or semi-parasitic habit, but

* I am indebted to  Hr. It. T. Leiper for calling my atten tion  to the prelim inary account of th is 
species, in : Bull. Soc. En tom. Ital. A nno X IX ., 1887, pp. 81-83. D rago’s fu rth er account, w ith  figures, in : 
Itic. Labor. A nat. Homa, vii, Fuse. 1, 181)9, 1 have unfortunately been unable to consult.

I)
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remains in every respect similar to its near relatives, nearly all of which are earth ­
worms, or to a certain extent aquatic.

The worms occur in considerable numbers, lying on and among the gills of the 
crab, and also upon the lining of the dorsal wall of the gill-ehambcrs. The lining is 
here modified in these crabs into a richly vascular area, or “ lung,” by means of which 
oxygen can be absorbed from the air ; this adaptation being in accordance with the 
crab’s habit of living on dry land for the greater p a rt of the year. So far as is known 
from observations in other localities, the laud-crabs only repair to the sea for a few 
days a t one period of the year, for the purpose of allowing the larvae to escape from 
the eggs into the water. The crabs in which the worms occurred were collected, as 
Surgeon Atkinson informs me, a t “ 1,500-2,000 feet above sea line,” (i.e., w ithin 20 feet 
of the highest point of the island), and were “ feeding on decaying vegetation and 
perhaps a certain am ount of excreta from sea-birds.”

It would appear th a t the worms m ust be capable of w ithstanding exposure to sea­
w ater at least for a short time each year, unless they only m igrate into the erabs’ 
gill-ehambers during the period of terrestrial life. This, however, seems improbable. 
W orms of various ages and a t various stages of development, besides fully adult 
individuals, occurred in the gill-ehambers of a preserved crab in the “ Terra Nova ” 
collection,* which, by the kindness of Dr. W. T. Caiman, I was perm itted to examine. 
From this fact i t  m ay be inferred th a t they probably spend the whole of their lives in 
this situation. It would be of the greatest interest to know w hat advantage they 
derive from the crab— whether mere protection from enemies, or some special food. It 
is indeed impossible to s ta te  upon w hat nu trim ent they subsist ; it  seems improbable 
th a t they are capable of extracting blood from the crab’s gills or from the vascular 
epithelium, their m ouths being provided with no hard parts which would enable them 
to make punctures.

These questions m ust for the present remain unanswered, since answers to them 
can hardly be derived from the exam ination of spirit-specimens.

II.—SYSTEMATIC.

Morphologically, there seems to be no reasonable ground for the ereetion of a new 
genus for this worm. I t  appears to approach closely to the described species of 
Eiw/u/trœus, differing only in details of size, arrangem ent of bristles, and other small 
points ; for the present, therefore, i t  may be placed in th a t genus.

* I t  is also w orthy of notice th a t I found specimens of the same worm in individuals of Gecarcinus 
lagostoma collected in South Trinidad (a) by the “ Discovery ” expedition and (b) by the  late M ajor G. E. 
H . B arre tt-H am ilton’s expedition to South Georgia. The occurrence of the worms seems, therefore, to 
be quite common. I  have no evidence of the existence of the same worm in crabs from other localities, 
b u t a elosely-rclated species occurred in G. q u a d ra tu s, from Clarion Island. < >f this speeies 1 hope to 
publish an account elsewhere.
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hhichytneus earrinophilus, sp. n.
Diagnosis :—

Lenyth, 30-40 mm. Number o f sey ment s, 125. (.'hieta’, 3 per handle in fro n t o f 
edite!dum-, 2 or 3 per handle behind it. JJraui ne<u;ly straiyht held ml. Nephridia irith 
funne l only in fron t o f septum. Spennatheiur fuhidar, irith nealis e.vpnnded and fo lded  
at about the middle , and a feu- ylund-eells near the external openiny. Sperm-dnets very 
loii;/ and roiled.

Hah.— Stat. 30, South Trinidad Island, S. Atlantic. Living in the interior of the 
gill-ehambers of a land-oral) (Gentecillas layostonia, II. .Milne-Ihi wards).

III.—ANATOM ICAL.

Enchytran ts  earcino/diilas,  sp. n.

E x t e r n a l  F e a t u r e s .

The largest specimens measure 30-34 mm. in length, and have a thickness of 
about O'O mm. (In the region of the clitellum the thickness is somewhat greater.) 
These measurements are taken from specimens fullv extended, found in a crab 
preserved in spirit.

The number of segments, in a large specimen, is about 125.
The preserved specimens are colourless or slightly yellow.
The chætæ are short, simple and pointed ; straight, or only to a very slight 

degree sigmoid. They are arranged in four bundles, or transversely-placed groups, 
in each segment. In a mature specimen both dorsal and ventral bundles, anterior 
to the clitellar region, contain three bristles each. Behind the clitellum each bundle 
(dorsal as well as ventral) contains two or three bristles. In very young specimens, 
only the first six dorsal bundles contain the full number of three bristles, while in 
somewhat older individuals, which have as yet no clitellum or cenital ornans, the7 * ö  O '
first ten bundles were fouud to be complete. The first segment (peristomium) is 
devoid of bristles, as are also the segments occupied by the clitellum.

There is a minute “ head-pore ” in, or im mediately behind, the groove which 
marks oti' the prostomium from the peristomium ou the dorsal side. A series of 
dorsal pores, however, seems to be absent.

The clitellum, in mature specimens, is a baud of thickened epithelium, consisting 
of a single layer of tail ghmd-eells, and occupying segments XI.—X III. A t about 
the middle of its length, on the ventral side, and projecting laterally, are two large 
spermiducal pores, with thick, fleshy lips (Fig. 3, g). These are exceedingly 
prom inent, and conspicuous to the naked eye. They are situated in segment XII.

The oviducal pores are situated shortly behind the male pores, a t the septum 
between segments XII. and X III. (Fig. 8, %). The openings of the spermathecæ, of
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which there is a single pair (Fig. 1, Sp.), are placed far forward, just- in front of the 
septum  separating segments IV. and Y.

I n t e r n a l  A n a t o m y .

Alim entary (matai.— The mouth is on the ventral side, and is, as usual, over­
hung by the prostomium. It leads into a narrow buccal cavity, whose ouly 
peculiarity is the presence of a small, pointed, tongue-like organ on its Hoor. This 
“ to n g u e” (Fig. L2, T) lies with its point directed backwards, after the manner of 
the tongue of a frog. Its point is almost hair-like, aud the organ is probably 
sensory in function.

The buccal cavity is succeeded by a pharynx, whose roof is formed by a very 
thick muscular pad, provided w ith strong retractor muscles (Figs. 1 aud 12, 3lPh.). 
The whole; pharynx, with its muscular pad, appears to be capable of eversión, some 
of the preserved worms having been found in this position. In this case, the little  
“ to n g u e” on the floor of the buccal cavity is probably also carried to the exterior, 
and may there come into use as a feeler or gustatory  organ.

Ju s t behind the muscular pad of the pharynx the oesophagus commences, aud 
a t this point, ou the dorsal side, there open into it side by side a pair of short 
blind tubular organs (Fig. 12, Sal.), which m ay be the so-called “ salivary glands.”

Further back, on either side of the oesophagus there are three glandular masses, 
the “ septal g lands” (Figs. 1, 10, 11 and 12, Sep.); the first pair attached to the 
anterior surface of the septum between segm ent IV. aud V., and the second and third 
pairs attached in a similar manner to the twTo following septa. The glands thus 
occupy segments IV., V. and VI. ; they are massive aud solid, aud are L-shaped, 
each having a dorsal prolongation. They are not, however, continuous over the dorsal 
side of the oesophagus. This portion of the alim entary canal is richly liued with 
long cilia (Figs. 10 and 11, Oes). Behind it the intestine is continued w ithout any 
marked increase iu diameter, and passes down the whole length of the worm to the 
anus, which is terminal.

( -irculatory System .— The main reservoir of blood seems to be a large bloocl- 
sinus which surrounds the gut, and is most conspicuous (iu sections) in the region 
of the oesophagus (Fig. 11, B iá).

In addition to this there is the usual system of vessels characteristic of the 
Enchytræ idæ (Fig. 5). The dorsal vessel (DV) takes its origin a t a point ou the 
wrall of the intestine at the septum between segments X III. and XIV. Passing 
forwards ju st above the gut, it bifurcates in the first segment, forming the usual pair 
of lateral vessels (LY), which pass round the pharynx and join ju st behind it ou the 
ventral side, to form the ventral longitudinal vessel (VV). The dorsal and lateral 
vessels are connected also by two pairs of commissural vessels (C, C'), which arise 
from the dorsal vessel close together in the fourth segment. The anterior pair pass 
forwards and round the pharynx to join the lateral branches a little  behind their
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miadle. The second pair spring trou i the under side of the dorsal vessel, and join 
the lateral vessels behind the pharynx, ju st before they unite into the ventral trunk. 
Behind these commissural vessels, the dorsal vessel also gives off small branches to 
the viscera.

The blood is of a yellow or very pale orange colour— in living specimens ¡i 
may perhaps be red.

Nervous System .— The brain (Fig. 4) is of an oblong shape, but slightly broader 
posteriorly. Its  outline behind is nearly straight (very slightly concave). The brain 
gives off at its two anterior corners the usual pair of eireum-pharyngeal connectives, 
which join below to form the ventral nerve-cord. The first ventral ganglion appears 
to send out anteriorly a bundle of nerve-fibres to the body-wall. In other respects
there is nothing worthy of remark in the nervous system.

Nepltrnlia.— These (Fig. !)) are of the type usual in Encln/tneus. Only the ciliated 
funnel projects through the septum into the preceding segment, the main mass of
the organ lying horizontally, and its duet to the exterior passing off a t a right angle.

Male Genital Ortjans. The testes are in segment XI. on the septum  X ./X I. 
The large sperm-sacs (Figs. 1 and 8, SS) occupy segments X. and XI., and in the 
eleventh there is a pair of large sperm-funnels of an elegant urn-shape, for conveying 
sperm from the sacs to the exterior. These funnels (Fig. 7) are composed of three 
p a rts : the “ funnel” proper, being a trum pet-like expanded rim lined with long 
cilia; a thick-walled portion in which the contents of the cells appear granular and 
deeply-staining, and a wider portion forming the base of the urn. with walls composed 
of tail cells. From the base of this arises a very long and much convoluted sperm- 
duet (Fig. 8, SD), which finally opens on segment XII.  by the conspicuous fleshy 
protuberances (Fig. 8, $) mentioned among the external features. Ju st before its 
external opening (Fig. (>) the duct passes into a small bulbous expansion, and the 
orifice is surrounded by little groups of glandular cells (“ prostate g lan d s”), arranged 
in transverse rows (Fig. (>, Fr.).

Female Genital ( h y a n s . — The ovaries (Fig. 8, Uv.) are in segment XII.,  and give 
rise to large eggs with a very abundant supply of yolk.

The oviducts (Fig. 8, ?) are, as in other Enchytræids, mere funnel-like out-pushings 
of the septum X II./X III . to meet the body-wall. The external pores are very 
minute.

The sperma thecæ (Figs. 1 and 10, Sp.) open, as already mentioned, at, or ju st in
front of, the septum l V. / \  . They pass, as a pair of rather thick-walled tubes, between 
the first and second septal glands ou either side, and their inner ends open, as is 
(curiously enough) usual iu this family, into the oesophagus (Fig. 10). A t about the 
middle of its length each spermathcca becomes somewhat expanded, and its walls, 
which are ciliated, are a t this point thrown into one or more pockets. Near the 
external opening the ducts arc covered externally by a few large, stalked gland-cells
(Fig. 10, G.).



P L A T E  f.

E uchylreeus carriiiojihiluts.

E m . 1. D o rsa l v iew  of th e  a n te r io r  e n d  of a  sp ec im en  in g ly ce rin e .
l! r ,  b ra in  ; M P h , m u sc u la r  p ad  o f p h a ry n x  ; 1’ , r e t r a c to r  m usc les of p h a ry n x  ; S ep , th e  th re e  p a irs  
of se p ta l g la n d s  : S p , s p e n n a th e e a  : SS , sperm -sac.

P in .  2. D orsal v iew  of e n t i r e  w o rm , x  4.
F in . 3. A  sm all p o r t io n  of th e  su rfa c e  of th e  c lite llu m , h ig h ly  m ag n ified , sh o w in g  th e  o u te r  en d s  o f th e  

la rg e  g la n d u la r  cells.
F ig . 4. T h e  b ra in ,  as seen  fro m  abo v e .

C om , ro o t o f c o m m issu ra l n e rv e  ; 31, m u sc les  ; N l ’r, n e rv e  to  p ro sto m iu m .
F ig . 3. D o rsa l v iew  of th e  sy s te m  of b lood-vesse ls in th e  a n te r io r  reg ion .

C ,C ', th e  tw o  co m m issu ra l vessels of th e  le f t  s id e ;  D V , th e  d o rsa l v e sse l;  L V , th e  le f t  la te ra l  vessel ; 
V V , th e  v e n tr a l  vessel.

F i g . G. P o r t io n  of a  lo n g itu d in a l  se c tio n , sh o w in g  th e  te rm in a t io n  of th e  sp e rm  d u c t.
Pi-, “ p r o s ta te  g l a n d s '’ : S I ) ,  sp e rm -d u c t.

F in . 7. L o n g itu d in a l sec tio n  th ro u g h  a sp e rm -fim n el.
I ), c o m m e n ce m e n t of sp e rm -d u c t ; S , se p tu m .

F in . S. V e n tra l  v iew  of th e  reg io n  of th e  c lite llu m  a n d  g e n ita l  o rg a n s , fro m  a g ly c e r in e  p re p a ra tio n .
C l, C I', l im its  o f th e  c l i te l lu m ; N O , n e rv e  c o r d ;  < >v, o v a r y ;  SD , coils of sp c rm -d u c t ; S F , sperin -
fu n n e l ; SS , sp e rm -sac  ; ¿  , lleshy  lip  o f sp c rm id u c a l p o re  ; 9  i o v id u c t.

I in. !>. A  n e p h r id iu m .
O F , c il ia te d  fu n n e l : I >, d u c t to  e x te r io r  ; S , sep tu m .

F in . 10. T ra n s v e rse  sec tio n  in th e  reg ion  of th e  sp e rm a th c c e '.
C M , c ir c u la r  m u sc le s  D  V , d o rsa l v e sse l:  G , g lan d -c e lls  ; L M , lo n g itu d in a l m uscles ; N C , n e rv e  c o rd  ; 
( )es, .eso p h a g u s  ; S ep , se p ta l g la n d  ; S p , e x te rn a l  a p e r tu r e  of sp e n n a th e e a  : Y Y , v e n tr a l  vessel.

F in . 1 1. T ran sv  e rse  sec tio n  s l ig h tly  b e h in d  th e  sp e n n a th e e a '.
IIS , b lo o d -sin u s su r ro u n d in g  th e  e s o p h a g u s  : o th e r  le t te r in g  a s  in tig. 10.

F ig . 12. A p p ro x im a te ly  m e d ia n  sa g itta l  sec tio n  of th e  a n te r io r  p o rtio n  o f th e  body .
Ilr , b r a in :  ( ! , g lan d -ce lls  on  e x te r io r  o f i n te s t in e ;  31, m o u th ;  31 P h , m u sc u la r  p a d  of p h a ry n x  ; 
N C ,  n e rv e  c o r d :  < »es. u r o p h a g u s ;  l í ,  r e t r a c to r  m uscles o f p h a ry n x  : S a l ,  s a l iv a ry  g la n d  : Sep , 
se p ta l  g la n d s ;  T , “ to n g u e .”
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I N T  RO 1) U C T O E Y .

The material, comprising in all thirty-eight species, was obtained chiefly within the 
Antarctic Circle. A certain amount of collecting was done, however, during the outward 
voyage of the “ Terra Nova.'"' A preliminary account is given, therefore, of the various 
forms and their hosts according to the geographical regions in which they were found.

'I'ro/iii'nl Xoni’. -  Ou duly 3rd and 4th. 1910, when the “ Terra Nova ” was in 
Lat. 23 28' N.. long . 2 :!° 05' \Y. (Stat. 23), and Eat. 2 0 ° 47' N.. Long. 24° 0 G' \Y. 
(Stat. 25), two flying fish came aboard. From the contents of the alimentary canal of
one a few Trematodes were obtained. In the gall-bladder of the other, a fluke,
apparently a form of J ’u/i/xtiwuim, was found. Of these specimens only unrecognizable 
fragments remain, so that no description of them is given. The Hying fish wen; 
/■'.ronrfnx xj>i/t>jiiis. On the 27th -Inly, 1910, the “ Terra Nova ” arrived at S. Trinidad, 
a desert island in the South Atlantic in Lat. 2 0 ' 28' S.. Long. 29 25' AY. (Stat. 3(b 37).

Y



L'O “ TEH H A N O V A ” EXPEDITION.

The Stall' seized the opportunity afforded hy a day’s stay to make collections of the 
fishes, birds and crabs. The parasites obtained were :

(a) Three species of Cestode from the Trinidad petrels ((Est relata arminjoniana
and (E. trinitatis)  ;

(b) One species of Cestode from a Frigate bird (.Frn/a ta  aquila or E . ariel) ;
(c) Two larval Tetrarhynchus from a small shark ( Carcharias sp.) ;
(<!) Specimens of an Oligochaete, extracted from Land - crabs [decareinas 

hu/ostoma, I I .M.-E.).

The stay of the ship was so brief that the material collected is in 110 way indicative 
of the extent of the parasitic. Fauna of the Island.

S. Trinidad would probably afford a rich field for the further investigation of 
parasites, as many hosts, especially birds and fishes, abound and are easily procurable.

Temperate Zone.— On the 3rd October, 1910, when the ‘‘ Terra Nova ” was in 
Lat. 42° 17' S., Long. 11 I e 1 8 ' F. (Stat. 15(5), a Great Grey Shearwater ( l ’affinas cinereus) 
was caught, and provided one species of Cestode, Tetrabothrius heteroclitus. On the Gth 
October, 1910, when the ship was in Lat. 41° 40' S., Long. 1 2 f r 39' E. (Stat. 159), 
a Sooty Albatros or B u t to n ’s Albatros (Phoebetria palpebrata) was caught. This 
provided two species of Cestodes, one unfortunately only in fragments ami without 
a head. These proved to be :—

(a) Tetrabothrius nelsoni, 11. sp.
(b) Unrecognizable.

The following parasites were collected at the Bay of Islands in New Zealand, in 
Lat. 35c 15' S., Long. 174° 1 0 ' E. (Stat. 149), by Mr. D. G. Lillie, Biologist to the 
Expedition, when he wars on a wdmling cruise with a Norwegian ship :

(a) From a Humpback Whale ( J fe</a/>teru) numerous specimens of a Filariid
Nematode, Crassicauda crassinnu/a  (Creplin), from the renal tubules.

(b) From a Bor<jual (Jia/uenojrferu borealis, Lesson) one specimen of a. Cestjode
and some pretty  examples of the curious Pom porla/nchm turbinella.

(<j From a Shark (Mustelus antarcticus) ¡i Nematode, and
(d) From a Barracouta (Lepidopus caudatus) some larval Nematodes encysted in

the caecum, and with them a larval T e tr a r la jn c h u s .

In Lat. 52' 2 0 ' S., Long. 107' 30' E. (Stat. 1(55), off the Campbell Islands :—
(e) A Mollvmauk (Diomedea melanophri/s) was caught and provided some

Nematodes.

.Antarctic Zone.—  The larger portion of the collection of parasitic worms was made, 
however, in the vicinity of Cape Evansii! Lat. 77' 3 8 'S., Long. 1(56° 2 4 'E. (Stations 
3 I 2 , 3)2(5. etc.), during the winter months of 1911. In the succeeding year conditions 
were exceedingly unfavourable, and the collection could only be added to ver}- slightly.
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During these winter months, as soon as the hosts were killed or caught outside, 
their bodies or excised portions froze almost immediately. It was therefore necessary 
to take them hack with us to our hut and thaw them out in order to he ahle to 
examine them. In the ease of hug or animals, like the seals, this proved unpleasant 
for the other members of the party.

The fishes were caught by digging a hole through the ice. and lowering a trap 
baited with seal-meat or seal-intestine— the latter being the better bait. The trap 
was made of rabbit-wire, spread over iron bars, seized to hoops of iron. At either end 
there was a cone-shaped entrance made of wire. By this method as many as three 
hundred fishes were caught from one hole.

The fishes were all Trematomus hrmarchii.* " to g e th e r  five species of Trematodes. 
three of Mehinorhyiichi, some larval bchinorhynchi, larval Nematodes, and Cestodes, 
besides parasitic Crustacea and Protozoa, were obtained from these fishes.

The seals were of three kinds :— Weddell's Seals, Crab-eating Seals, and Sea- 
Leopards.

The Weddell’s Seals (J.cjitouj/rhotes mi/iW/i) were for the most part older than 
the others and seemed more heavily infected ; they contained at least six species of 
Cestodes, one Trematode of special interest, two Nematodes, and one or two species of 
bchinorhynchi. An encvsted FrlTnmrlii/nclnis larva is shown later to be the young of 

humanni, which attains maturity in Weddell’s Seal. A1 in L>. C. Lillie i olleeted two 
specie's of Nematodes and two of Cestodes from the Weddell s Seals caught on the 
Southern vovage of the ‘’ Terra Nova," Ih i 1-1912. The Trematode fi und in the 
Weddell’s and Crab-eating Seals turned out to he < >;/mo;/asfrr ji/irafus, previously 
described in 1829 by Dr. Creplin from the intestine of a Rorqual (Ba/acm ¡itera acuto­
rostrata) in the Arctic regions. In 1891 this form was again described by L. A. Jäger- 
skiöld from the alimentary canai of B. acutorostrata and B . musculus,j  obtained on 
the Northern shores of Norway. The infection of the alimentary canal of the old 
Weddell’s Seals was a truly wonderful sight. The stomach contained a mass of■1 O
Nematodes. Immediately after the pyloric opening there was a bunch of large 
Cestodes with their heads fixed beneath the first few yalvulae conniventes. The 
remainder of the small intestine was one felted mass of Cestodes, large and 
small.

The Crab-eating Seal ( L obodon  c a rr i iioj>hai/iis)  supplied one species of larval 
Nematode, one species of T ir/iiiio r/ii/ite /itis  and (h/iuoi/usfor j i l i r a fu s .  These seals were 
small and immature, and were comparatively lightly infected with parasites.

The Sea-Leopard ( /  li/driiri/a lc/ifoii//.r) provided one species of larval Nematode and

* -tIr. l l e g a n  lias ¡m in ted  o u t  t h a t  th e  fishes c a u g h t  in t r a p s  a t  t h e  W i n t e r  Q u a r t e r s  be longed  to  
tw o  species,  Trinm ito ih ix  bernacchii a n d  T . hansoni', a s  is sh o w n  b v  D r .  E .  A .  W ilso n 's  d r a w in g s  a n d  
spec im ens  (see V o l .  Í, No. 1, ¡i. .1, PI.  I ) .  T h e  co llecto rs  of t h e  m a te r i a l  a p p a r e n t l y  d id  n o t  d i s ­
t in g u ish  b e tw e e n  th e se  tw o  species .-  S.F.TT. 

f T h e  C o m m o n  R o r q u a l .— S .F .1 I .

F  2
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one speeies of h'eliiuorhi/uehus. This seal was young and immature, and comparatively 
free from parasites.

The birds in the iMcMurdo Sound Quadrant of the Antarctic Circle appear to have 
exceedingly few parasites. They were as follows :— The Emperor Penguin (A p te n o d y te s  

forsteri) provided a very interesting Cestode and several larval forins. In the majority 
of Emperor Penguins, on opening the abdomen, a considerable degree of peritonitis, 
both recent and old, was discovered. The peritoneal surface of the alimentary canal 
was eovered in places with hard, elastic and fibrinous cysts containing Cestodes, larval 
and mature. The walls of these cysts were composed of all the elements of the normal 
gut-well. Within these were the heads of the Cestodes, while the strobila of the 
worm hung within the gut-eavity. The canal connecting the cyst-eavity and the gut 
varied in length and direction.

The number of the occupants of the cyst varied. If they were immature then* 
were several, if mature only a single worm.

The Adélie Penguin (Pyi/oseelis adelia') was very disappointing. The many 
specimens caught provided only a few small Cestodes, otherwise tliev were free from 
Entozoa. The range of those caught was from Lat. 09° 8 . to Eat. 77r‘ 8 8 ' S.

McCormick's Skua (Jfeyu/estris marrona ie/ei) supplied one Cestode, Tetrabothrius 
ey/indrareus. These birds feed largely on the blubber of dead seals, preferring it to 
any other part. In this blubber there are often cysts of Cestodes. These, unfortunately, 
could not be brought back, as they were observed when we were away from the base 
and without facilities, but their occurrence has been noted by Dr. \\ S. Bruce, 
Commander of the Scottish National Antarctic Expedition, 1901-04.

The Giant Petrel ( ( tssifeaya. </i<jantea) was only an occasional visitor during tia* 
summer, and of those caught and examined none contained parasitic worms.

The method of fixing and preserving the material was as follows:—
Trematodes were placed in a test-tube with w ater; they were given one or 

two sharp downward shakes to make them elongate, and then an equal quantity  of a 
saturated solution of corrosive sublimate in water was added rapidly. After washing 
they were preserved in 70 per cent, alcohol.

Cestodes were fixed by means of Gilson's finid, and were afterwards washed, and 
preserved in 70 per cent, alcohol,

Nematodes were killed by dropping into boiling 70 per cent, alcohol, and 
were afterwards preserved in alcohol of the same, strength. By this method good, 
straight specimens were obtained.

To prevent, any damage to the material by the incessant shaking on shipboard, 
the tubes were filled completely with 70 per cent, alcohol. They were then immersed 
in large stoppered jars filled also with 70 per cent, alcohol and cotton-wool. The 
results from these methods have been excellent,

The Expedition is indebted to the Committee of the London School of Tropical 
.Medicine for the opportunity provided by them to Surgeon Atkinson to obtain
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]»i a< t ical acquaintance wit lí these methods before starting' on the Expedition, and 
for the faeilities afforded in the Helminthological Department for working out the 
materia] upon his return.

The elueidation of the anatomical structure of the various forms and the 
descriptive account of the Cestodes are birgei v the work of Surgeon Atkinson.

NEM ATODA.

F 11E E - E1V I N ( I X E  M A T C) D E S.

fji'jittisoinatinn, Bastian. 18(1:1.

I. Iji'jitiisiimnlma sr/nsian, v. Linstow. 18‘J (». (Plate 1, figs. 3. G, !).)

A tnhe containing a large number of this species occurred in the collection made
hv idr. Lillie from a depth of 250 fathoms in f\lei\lurdo Sound. Specimens were 
also collected from a depth of 150 fathoms off Inaccessible Island, Lat. 77 38' S.
(Stat. 320).

The vitreous appearance of tin* cuticle distinguishes this speeies from parasitic 
forms. The cuticle is not striated, but carries fine acicular spines in longitudinal rows 
on th(i.anterior part of the body, and, in the male, on the ventral aspect in the region
of the genital papillae and the anogenital opening. Both extremities of the worms
are bluntly rounded. The head-end is somewhat the more abruptly truncated. The 
head has a subcuticular shield of chitinons substance which gives these forms an 
exceedingly characteristic, appearance (PI. I, fig. 3, <i). This is shown in optical
section in PI. I, Jig. 9, u. The arrangement of the spines on the head has not been 
fully elucidated. They extend in linear series from the tip of the head backwards 
for a distance of about 0 ‘ 1 2  mm. (Fig. !), It).

In a male. 15 nun. long, the nerve-ring (PI. 1, fig. 3, <I) crosses the oesophagus
at 0'G5 mm. behind the head. The oesophagus measures 2 ‘3 mm. (Eig. 3, b).
The testicular tube is a thick solid tube ending anteriorly a t  4 ' G mm. from the
head in a blunt digitate process. I t  passes directly backwards without coiling to 
the anogenital aperture, which lies 0*5 mm. in front of the blunt and rounded 
tail. The spicule is a bent, short chitinons structure not unlike a boot-last in 
outline (PI. I, fig. G. •'-•/>). There is a well-developed shoe-shaped aegfssorv piece (<'/>)■

The genital papillae are sessile and are all preaual. There are four on one
side and, usually, five on the other (1*1. I, fig. G. />). On either side of the middle
line is a row of acicular spines. In the male there is also a series of diagonal
muscular bands which bring about the ventral coiling of the posterior end of the 
body, extending iorward for I mm. from the anogenital aperture. In the midventral 
line there is a curious little chitinons ring surrounding a sunken disc ( Fig. G, n), 
recalling the relatively large sucker seen in 1leteralcix.
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In the female the genitalia are very simple. The genital aperture lies t) ' 8 linn, 
behind the head. There is a triangular cavity representing the v ag n a  ; the apex ni' 
this is the vulva, and from earli basal angle there proceeds along the body a straight 
genital tube. The one which proceeds eephalad terminates in a bluntly rounded end 
at 3 ‘ 5 mm. from the oesophageal valves, while the candad tube ends similarlv.

JVention must be made id' the pair of beautiful ocelli ( l’l. I. fig. 3, <■) which 
are present on either side of the oesophagus at 0 ‘4(1 mm. from the head. Each 
is composed of a number of globules of a deep crimson colour.

PARASITIC NEMATODES.

F a m . A SCAR I DA E.

Kathlania ,* Leip. and Atk.

Kathleen«, Leiper and A tkinson, Proc. Zaal. Sue.. 1914, p. 22G. Genotype! Ascaris osculata, Kild.

A n A scarid with three large fleshy lips and th ree interlabia. The oesophagus has a solid appendage 
and the intestine has an an terior eaecal prolongation.

In  this genus mav he placed K. scotti, A sca ris  ra d ia ta ,  and . I. rectani/iila.

2 . Kathlania scotti, Leip. and Atk. (Td. I. figs. 2 , 5, >8 . Text-fig. 1 .)
Kathlania scotti, Leiper and A tkinson, Prac. Zaal. Sac., 1914, J>. 22.3.

W hitish  firm round worms. Male 1 5 x 0 -9  mm. Female the same size or slightly larger. In te rlab ia  
very large, pentagonal. Short curved oesophageal appendage 0 ‘2 mm. In testinal caecum 143 mm. 
Oesophagus 2-53 X 0 ‘4 mm. Spicules 3 x  2-7 mm. The tail of the male term inates in a b lun t dig itate 
process.

.Host.— Several whitish round worms varying from half to three-<|uarters of an inch 
in length were obtained from the intestine of a single specimen of th p  Holly ina uk 
{Diomedea melanophrys) killed off the Campbell Islands, Lat. 52 2 d' S., Long.
1G7° 30' E. (Stat. 165).

These worms are typical Ascaridea and show .several features in common with 
Ascaris osculata Rud., J .  radiata v. Linst., and J .  rectamjida v. Linst. of "Weddell’s 
Seal. They are accordingly grouped with them in a separate genus, of which A. osculata 
Rud. has been designated the type.

J^trasite.— A mature and fairly typical male measures 154 nun. in length, by 
0'9 mm. in greatest breadth. The posterior extremity curves centrally and tapers to 
end in a finger-like process. The anterior end is bluntly truncated owing to the 
presence of three particularly stout interlabia (PI. 1, fig. 8 , />) in addition to the usual 
three large fleshy lips {a, a', it") found in all A scalidae. The female is straight and 
its posterior end is also digitate. The skin is transversely striated. The interlabia 
arc very large and of pentagonal outline, measuring from base to apex 0'08 mm., and

* The diagnoses of the now forms collected by the Expedition have been reprin ted  from the 
Proceedings of the Zoological Society, with a few merely verbal alterations, by kind permission of the 
Committee of Publications of the Society.
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at the broadest portion noar the haue 0'05 miii. The three lips are 0'145 111111. long and 
tri:! nini. broad.

The oesophagus is a nuiseular in lie 2  ' 5 •' ! miii, long by 0'4 iii iii. broad (I’l. 1, fig. 2, <i). 
The terminal portion is slightly differentiated to form a muscular hulli with a glandular 
appendix (PI. I. fig. '1. />) characteristically short as compared with other forms 
possessing this .structure. It measures 0'55 nun. in length by 0"22 nini. in breadth.

The chvlc-intestine is very voluminous and its wall is markedly folded, 
has an anterior caecum extending forward for 1 ’8 mm. to within 0 ’7 nini 
the head (Pig. '2, <■). It occupies the whole of 
the perivisceral space between the oesophageal tube 
and the bodv-wall on one side, and attains a 
breadth of O'-l nun. These characters are dupli­
cated in the female specimens : the measure­
ments show a slight variation in accordance 
with the difference in the sizes of the complete 
worms.

The anogenital aperture lies 0\’>4 mm. in front of 
the tip of the tail, and two chitinons spicules are seen 
extended in mali}' of the specimens. Tliev are unequal 
in size, but of similar shape (PI. l.fig. 5, s/>). A t the 
proximal end these spicules are slightly dilated. They 
measure 4 nun. by 0 '0 'J nini., and 2’7 nini. by 0'09 mm.
The course of the testicular tube is obscured bv the. fob Is 
of the chvle-intestine, but it can be seen extending* 7 O
forwards at least fo the kwel of the oesophageal 
appendage.

The papillae are arranged in three sets. (Ironped 
around the base of tin* finger-like process (text-fig. 1 , />) 
which occupies the posterior end of the body are four 
pairs of papillae (text-fig. I. if). 1 hilf way between 
these and the anogenital aperture a Second set of four 
pairs (text-fig. 1, r) are set ou the lateral margins of 
the ventral aspect of the worms. A long series of
papillae then commences, extending to a considerable distance in front of the anogenital 
aperture (text-fig. 1 , e). These are arranged in two linear rows on each side. Four 
double pairs lie behind the level of the aims (i/), but this number miiv varv. These 
papillae, although situated postanally, belong to the preanal series. Twenty double 
pairs were counted in this series. This number is to be regarded as a minimum, as it 
was ini] lussii ile to be certain that the most anterior papillae actually observed were the 
terminal pairs of the scries.

77/e Funnies are slightly larger than the males. They present the same characters

s  c

~ - d

Fifi. 1.— KdlJilroia sm iti : ventral view 
of the posterior extrem ity  of tia; 
male, n, A nogenital aperture ; 
b, caudal process ; r, postanal 
pupillae ; <1, caudal group of papil­
lae ; r, preanal papillae ; / ’, cu ti­
cular alao.
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in the oesophageal and intestinal diverticula, hut these are smaller. The vaginal 
opening is 4 111111. from the head-end, the worm measuring i25 mm. in length. The 
vagina is stroug and muscular, aud the uterus runs caudalwards from this as a singleö  O  o
narrow tube. The eggs are iu very well-marked groups; they measure 0 '1  mm. by 
O’OG mm. The tail ends in a finger-shaped process, and the anus is 0’4 nini. from 
its tip.

3. Kittldceini mdhtta  (v. Linst.). (Text-fig. 2 .)

A sc u ris  ra d ia ta ,  v. L instow , 1906 (11907).
,, fa lc iije ra , R a illie t an d  H e m y , 1907.

H o s t .-  The Weddell’s Sefls throughout tli#Antarctic  Zone appear to be heavily 
infected with this parasite. I t  has been reported in large numbers by the Scottish 
National Antarctic Expedition and by the first French Autaretic Expedition. It is 
suggested bv Railliet and Henrv tha t some of the forms collected by the Geminus inO  O  4.

South Georgia in 1882-3 belonged to this species, although ascribed to Asra vis omdtifti.
Pttrnsitc.— The parasites are typical Ascarids when seen with the naked eye ;

i.e., they are stout wiry round worms of a whitish colour in the preserved state and 
showiug a ventral hook-like twist of the posterior end in the males. There is a wide 
range of size in the material at our disposal, this being due to the relative m aturity of 
the individual specimens. A mature male measures about 1 2 ’ 0  mm. long, a female 
13-20mui. long. The bodv has a diameter of from L'5 mm. to 2 ' 0  mm. The mouthO K
is guarded by three large lips, quadrate in outline and with a lateral cuticular ledge 
prolonged from the free angle. 'There are three sickle-slmped interlabia which, in 
specimens in spirit, showed a fini' striation of the internal substance of the cuticle. 
Upon this feature v. Linstow based the specific name.

The results of our examination confirm in the main the details of structure aud the 
minutiae of measurements giveu by Railliet and Henrv and by v. Linstow. In a small 
male specillum of L2■Omni, the oesophagus is I Mi mm. long and its greatest diameter 
is ()• 19 mm. There is posteriorly an oesophageal appendage containing the dorsal 
oesophageal gland. This extends OU mm. behind the junction of the oesophagus with 
the chyle-intestine. 'Phis organ is stated by v. Linstow to be of the length of the 
oesophagus. Railliet and Ilenry  mention the presence of the structure, but give uo 
measurements. Erom the chyle-intestine there passes forward a blind caecum, 0 '9  nun. 
in length, reaching just beyond the middle of the oesophagus.

The chyle-intestine is very voluminous, aud its walls are much folded. At 1 ' 0 nini. 
behind the oesophageal valves are the closely packed coils of the testicular tube. These 
coils occupy the succeeding 3 ' Omni., and thence the tube runs directly backwards to 
the anogenital opening (text-fig. 2 , a), 0 ' 19 nini, from the tip of the tail. The spicules 
are very similar in size aud shape. They are transparent aud colourless rods, 2  •Gunn, 
in length, and present somewhat characteristic outlines. There is a solid strengthening 
portion running along the whole length of the spicule to become the blunt tip. Iii the
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spicule tliere is also a hollow tulic. tia* walls oi' which taper awav towards the li]i. thus 
exposing the lumen.

The arrangement of the papillae aerees exactly with the description of Failliet and 
Henry. There are four pairs of simple papillae at the hase of the acicular lip (text-lig.
2. </). After a short interval, and lying well ou the ventral surface, there is a pair of 
large double-headed papillae (text-fig. y, r) ; alongside these1 on either side commences 
a double series of simple papillae, which extends forward to become preanal without a 
distinct break. These papillae continue still further in 
single series after about the eighth paired set. < hi 
either side the cuticle is raised from the bodv-wall 
and flattened dorsox entrally to form a shallow keel 
(text-tig. '2. />) not more than 0 ' 15 nini. (ha1]).

4. Kuthlrrna usru/nfn ( 1 {ud. ).
„ \ arta’Is osritluftt, I v 11(1. 1802.

A large number of somewhat immature forms of 
this common species were found in the Sea-Leopard 
( I It/i/riiri/ii lcjitoii//.f) and the Crab-eating Seal ( Lo'ml uii 
fitrrliin/i/iiii/us'). Forms which appear to be the larvae 
of this parasite were, encysted in the mesentery aud 
under the peritoneal coats of the pyloric processes and 
in the liver of 7'iriiu'foiiiiis limiui'cliii. The speeies has 
previously been recorded in Antarctic Seals by v. Lin­
stow and by Failliet and Henry.

5. Kufhli'nm lYt'fuiii/iilii (v. Linst.).
A x n ir ls  rcrliuiijitln, v. Linstow, 1900.

ntfiinrrphiilii, R a i l l i e t  a n d  H e n r y ,  1907.

I lusts. In association with the previously described
species, . I. nui in fn, in the Weddells Seal were a 
number of larger specimens. These have already been 
recorded by v. Linstow as Jseoe/A ri’rfuiii/uht ; and 
about the same time by Failliet and Henry under the 
name oi A s m n s  sfcnoi'ijihahi.

I ’nnisili-,— Male measures 2\5 cm. Female 5 cm.
rigid forms. To the lia 1*1 eve they appeal to be large and mature forms of 7\ utlda-nn
niilinfn. The general topography is the same. There are three labia intennedia. The 
oesophagus has an appendage and the gut has a blind anterior prolongation. Tim
papillae in tile tail differ onlv in detail from those of / \ . nui mht.

The spicules are eipial and measure 4'4 111111. ; tliev end in a slight dilatation. Tliev
are 0'04 111111. across. The anus is (V27 miii. from I lie rip of the tail.

Fie. 2 .— K iithh 'fiiii rm liiilii (v. 
L in st.)  : v en tra l view of the 
posterior e x trem ity  of th e  m ale, 
show ing th e  ch arac te ris tic  
a rran g em en t of th e  papillae. 
a. A nogen ita l a p e rtu re  ; h. cu ti­
cu la r a lae : <•, paired  double 
papillae : 4. caudal group  of 
four papillae.

Doth are stout, opaque and
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'Tht‘ Female* generally measure 5 cm. and are larger than the males, which they 
resemble in most of the characters. The vagina is 5 nini, from the head end. The 
anus is ()'•'! mm. from the tail. The eggs measure 0 ‘0'J nun. X O'OG mm.O O

Terranova, Leip. and Atk.

Terra nova, L eiper an d  A tk in so n , Piae. Zool. Sue., 1914, p. 226. G enotype, Terranova antarctica, 
L eiper an d  A tk inson .

A n  A searid  w ith  th re e  large  sim ple lips. N o  in te rlab ia . O esophagus sim ple, f lu t  w ith  a n te r io r  
(B 'ca l p ro longation . N o oesophageal appendage.

G. 'Terranova anfarefica, Leip. and Atk. (PI. I, rigs. 1, 4, 7.)

Terranova antarctica, L eiper and  A tk in so n , Proe. Zaol. Sue., 1014, p. 226.

F em ale  32 mm. long. T h ree  squa t fleshy lips w ith  pa ired  an te r io r  lobes. N o lab ia  in term ed ia . 
O esophagus w ith o u t appendage. T he in te s tin e  has a  long caecum . T he anus lies a t  th e  base of a  deep 
sideus.

I  fast.— -A single female specimen of this Asearid was found in the stomaeh of a 
shark ( Mustelus anta retiens) in the region of the Bay of Islands, New Zealand.

Favorite.— The specimen measures 32 mm. in length, and is coiled in one and a 
half spirals. The skin is coarse and striated transversely.

The worm is very thick and opaque, having a diameter of 3 miii. in the middle third 
of the body, which tapers gradually to end in a rounded head and a somewhat more 
pointed tail. The anus lies at the base of a deep sulcus which can be seen with the 
naked eye (PI. I, rig. 4, a). Behind this the tail rapidly tapers with a slight ventral 
inclination. The rhyle-intestine is pigmented with dark brown granules. The 
characteristic features of the worm are as follows :—

There are three squat, round, fleshy lips, each having a pair of spheroidal lobes 
projecting forwards (PI. I. rig. 7). The lips are not markedly separated from 
the neck.

There are no labia intermedia.
The oesophagus is a cylindrical muscular organ without oesophageal appendage 

(PI. I, fig. 1 , a). I t  enters the chyle-intestine laterally.
A large caecal prolongation of the gut extends forwards alongside the oesophagus 

to 1 mm. from the head (PI. 1, rig. 1 , h).

The absence of intermediate lips and of an oesophageal appendage necessitates a 
separation of the speeies from those which constitute the genus Kathleena.

The great opacity of the worm, even after clearing in creosote, obscures the 
arrangement of the ovarian and uterine tubules. The vulva is 14 mm. behind the head ; 
from it the vagina passes almost directly backwards. The uterine tubules are rilled 
with eggs apparently of small size, but these could not be measured in situ.
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F a m .  ? FILA Ul I DAE.

Crnssirnuda, Leip. aud Atk.

C rassicauda. L e ip e r  a n d  A tk in s o n ,  Proc. Zm d. Sur.,  1914, p. 220. G e n o ty p e ,  F ila r ia  
r rass in i  ltd a , C repl i n .

7 . ( 'rii.ssiriuu/ii rrtistsirmulu (Crepl.).
F ila ria  rrassira iiih t, C rep l  in, 1829.

A number of portions of long white Filaria-like worms were collected by
Air. hillie from the renal tubules and from the stomach (wall?) of the Humpback
Whale (Mt’i/n/iti’i'ii). Xo  complete specimen was recovered ; the portions, in some cases 
extending to 1 (> inches in length, belonged to both males and females.

There was upon both male and female portions a curious bulbous dilatation, which 
appears to have served as a “ holdfast," since the worms are almost all severed iu the 
neighbourhood of one of these swellings. The largest worm is the posterior part of 
a female. This portion measures 45 cm. in length and is toru across at a holdfast. 
The males are similarly broken, and are likewise entirely posterior parts.

The cntide is transversely striated, but these striae differ very markedly in
various parts of the worm. Af some places they appear more like rugae than striae,
but in others the cuticular markings are typically striae.

The longest male portion is 28 cm. long, and has a transverse measurement of 
4 mm. The posterior end is helicoid in all specimens. The tail tapers in the last half­
turn to a blunt tip. There are well-formed nipple-like papillae arranged in paired 
series and numbering un either side eight.O

In no case have we been able to discover any sign of a spicule. In view of the 
perfect transparency of some of the cleared specimens it must be concluded that in this 
species the spicules are absent.

The female also has a very peculiar feature in the arrangement of the genitalia. 
The genital aperture lies just in front of the posterior end of the worm. The vagina is 
reduced to little more than the site of fusion of the two long uteri, measuring only 
0 '4 5  mm. The worm is oviparous. The ovum measures O’Oa X 0 ’04 mm., has a 
thick chitinons wall, and contains a coiled embryo.

The alimentary canai discharges into a depression formed by the puckering oi' tin* 
posterior end of the worm. About 4 mm. in front of the tip of the tail the body is 
constricted. this constriction is figured by Creplin and usually appears just behind the 
vulvar opening.

The uteri have a transverse diameter of 0  ' 21) mm., extending forwards from the 
vulva without kink or coil for some distance into the hodv of the worm.

In spite of some difference in the number of papillae in the* male, and certain other 
minor features, we regard these specimens as of the same species as that described in 
1821) by Creplin from a Northern Jforqual. It should be pointed out, however, that the

G 2
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terminal position of the amis, the posterior situation of the vulva, anti the production oi 
I hick-shelled eggs, necessitate the separation of this form from the pernis Filaria in its 
modern acceptation. \\ e regard the present species as the type of a distinct genus, for 
which we have proposed the name < 'rusFieaniln.

A C A N TH O C EPH A LA .
( 'orj/nosoiwi, Liihe.

8 . ( 'nri/iitiniiiHt humanni (v. Linst.). ( 1*1. II, tigs. II ,  ¡2 .)

E rhhw rhunehitx  hiiiiniinii, v. Linstow.
Cori/noxiimtt m ita rrlirinn , R en n ie .
Kchim irhyiichits iiiilitrc tirns, R e n n ie .

,, sipho, R a i l l ie t  a n d  H e n r y .

I lost s. These thorn-headed worms were found in considerable numbers in 
Weddell's Seal, the Crab-eating Seal, and the Sea-Leopard. attached firmlv to the
mucous membrane of the small intestine.

Parasite. The parasites are pvriform and might in haste be mistaken for Amplii- 
stomes. The rostellum (I ’ 1. II. tig. 1 1 , it) is partially sunken into the broader and 
globular end, thus producing some resemblance to the ventral sucker of many of the 
Paramphistomidae. The species was also found by the Scottish Antarctic Expedition, 
and has recently been the subject of a monograph bv Dr. dolin Rennie. With his 
account our findings tally, save in three respects.

(u) The number of hooks upon the rostellum is, according to our reckoning, I áu 
to 170, whereas Rennie states that there are about 28 rows, caeli having ten 
hooks.

A re-examination of the type-material of là antaretims shows that this discrepancy 
is probable attributable to a different mode of counting. Owing to their peculiar 
alternating arrangement, the hooks mav be counted in a spiral fashion as well as in 
vertical rows.

(//) We have not found any departure from the normal arrangement in the male 
genital system.

As this has not been previously portrayed, it is illustrated in Pig. 1 I.
(r) In dealing with its systematic, position. Rennie contrasts this form with allied 

forms parasitic in agnatic birds.

The species which Dr. Rennie regarded as new would appear to be even more 
"losely related to Pel/ iuarhi/ueh as se inerme Forskal from I ’lmca vi fai ina, and to be 
synonvmous possible with là hamanni v. Linstow from Weddell’s Seal. In all three 
forms the spines ou the body extend along the whole of the ventral aspect and envelop 
the posterior extremity (PI. II tig. 1 1 , h). The number of longitudinal rows of hooks 
in là semi nue is stated to be twenty-four to twenty-six; v. Linstow gives for
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A'. hamanoi fifteen longitudinal rows and eighteen transverse mws. In aufarrfirns 
(tvp"-matei'ial and that in the present eolleetion) the hooks are arranged in ten 
longitudinal and fifteen to seventeen transverse rows. Throng'll the kindness of 
Dr. \\ . Michaelscn. of the Hamburg Museum, we have keen able to examine the type- 
material of F. hamanni v. Linstow also. Me find that the speeimens correspond in 
every essential with the tv pes of K. anta retiras and with our own material.

We therefore ascribe F. antaretiens Bennie and F. sipho l’ailliet and Henry 
to <'ori/ihistnnn /immuun, in addition to the material wdiieh forms the basis of the 
present note. A number of larval stages (PI. II. fig. 12) of this species were, obtained 
from Trematomus bernarrhii ; in some eases the rostellum was not evaginated.

Pmujmr/ij/iwhiis. 1 hirta.

'.). Poin/mr/n/ue/ni.s turbinella (Dies.) Porta. (PI. II. fig. IO.)
K rhinurhiinrlum  turb inella , Diesing, 1S50.

H a s t .— Numerous specimens of this curious form were collected by Mr. D. D .  Lillie 
from the 1 liimpbaek Whale (Megaptera) in the Bay of Islands, New Zealand (Stat. 140).

Parasite. -T h e  two sexes are of almost similar size and shape ; in some eases the 
bursa in the male is extruded from the centre of the posterior rounded end as a 
shallow funnel. The body is cylindrical, of about 1 '0  cm. to 1 '3 H i. in length andoM jm . 
in diameter. The body tapers anteriorly to form a narrow neck 2  mm. long 
(PI. 11, fig. 1 0 , e), which terminates in an almost globular head. This spheroid head has 
an armature of spines set upon coarse ehitinous bases on its upper aspect (Fig. IO./'). The 
spines are arranged in somewhat irregular series; there are five distinct rows on the 
peripheral portion, but those lining the sulcus surrounding the rostellum are very 
irregular. There are about ten rows in all. Their arrangement is somewhat irregular• 1 O ~
and the exact determination of their number is difficult. The shape of the head and the 
roughened appearance, due to the spines, remind one vividly of the rose of a watering- 
can. At the summit of the head there is a partiallv retracted rostellum (Fig. I O ,  a),  the 
unarmed base of which extends through the head to the insertion, of the neck. The 
hooks on the rostellum differ markedlv from those on the head : they arc smaller and 
more pointed. There are twenty longitudinal rows, caeli composed of three hooks.

In the male the pmstatie glands (Fig. 1 0 , e) are greatly elongated and deeply 
pigmented.

/■mluuorlnjueluis. ( ). F. Müller, 1770.

1 0 . /■ir/niiur/ii/nrhus riuiijiliil/i. Leip. and Atk. (PI. II. fig. Id).
Eehiitothijttchn* niiujilirlli, L e ip e r  a n d  A t k i n s o n ,  l 'ru r . Zuul. Sur.. 1914, p. lldd.

.Male 9 una. long. Female 1 U nini. Tliin-walled. 'J ' ñ nini, broad. Proboscis - nini. f l o k -hearing 
rostellum Om nini. llonks II linear series of S hooks caeli. Testes oval, oecupvilij' the third fifth of 
the hody.

H a s t .  Among the helmiorhvnehi irom 7 n in a tm n a s  bernarrhii  were a pair o f  

relatively large forms which are the co-tvpes o f  the present species.
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Puvasitt>.— Male 9 miii. long. Female 10 miii. Both are flattened forms, lmt 
whether this is due to treatment after death or not cannot be stated. The greatest 
breadth of both male and female is 2*5 nun. The worms are almond-shaped, the male 
tapering more rapidly towards the posterior end than the female. The proboscis 
(PI. II. fig. 13, a) measures 2  mm., the hook-hearing portion being 0*5 mm. long. The

hooks on the rostellum are arranged in fourteen linear series, 
each having eight hooks. There are no cuticular swellings around) ' > O O O
the hooks. Tn these features of the proboscis these forms differ 
from the succeeding speeies, to which they show considerable 
resemblance. The lcmuisei (/, /') are stout and club-shaped, 
having a length double tha t of the internal part of the pro­
boscis. The testes (iJ. <V) are oval, (P2  mm. by 0'25 nun., are 
diagonally situated, and occupy the third fifth of the body. 
The prostatic glands are aggregated into two large masses.

i l l

11. KchinorhynHuis rennicki, Leip. and Atk. (PI. II. fig. 15. 
Text-fig. 3.)

Echinorhynchus rennicki, Leiper ami A tkinson, Proc. Zool. Soc., 1914, p. '223.

Male 3 '7  mm. long. Female 4 mm. Proboscis 1 mm. I look-bearing 
rostellum 0 ' 3 mm. Hooks in 12 linear scries of G each. Those of a lternate  
rows are in line transversely. Each hook protrudes from a transparen t 
cuticular lapel. Lemnisci long and slender.

Host. — These medium sized thorn-headed worms were 
obtained from Trematomus bernacchii a t Cape. Evans, Lat. 77° 38' 
S. (Stat. 326).

Parasite.— The male and female of this species arc similar 
in shape, and can only be differentiated by their internal structure 
save where, in the male, the bursa is extruded posteriorly. 
The greatest breadth is quickly attained in the anterior half of the 
body. The posterior half tapers gradually and uniformly to the 
tail. The. male measures 3 ' 7 nun. in length and 0  ' 8 miii. in 
breadth. The female averages 4 111111. by I mm. The proboscis 
(PI. II., fig. 15, a), in the male is I 111111., in the female 1 '2  111111. 
long; the hook-bearing portion being 0 '3  111111. by (4*12 111111. 
There are twelve longitudinal rows of hooks with six hooks in 
each row. The hooks of every second row are in line trans­

versely. A striking feature of the proboscis is the presence of a transparent cuticular 
swelling from which each hook protrudes. By this character alone the species
can be distinguished readily from the other forms found in the same host. The
lemnisci (Fig. 15. /. I') are long slender bodies, from the posterior end of which a
bundle of muscle-fibres passes backwards and becomes attached to the body-well half

Fig. 3.—  Echinorhynchus 
rennicki: Female,
tilled w ith  eggs. 
Theouticular lapels 
covering th e  hooks 
on the proboscis are 
shown.
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way along ils length. These lemnisci are sometimes contracted, hut their normal 
length appears to he nhout the same as that of the proboscis. The females are filled 
with eggs. The genital tithe, as characteristically illustrated in text-fm. 2, is visible as'* *- * O
a rule.

Id. Echiaorhi/nclius , Leip. and Atk. (PI. 11. fig. 14. Text-tig. 4 .)
E chinorhynchus debenham i, L e iper  a n d  A tk in s o n ,  Pruc. X oni. Sur., 1914, j i .  223.

Male 2 “2nnn. long. Eemale 2-2  nun. Sirklc-shaped. S tout, cylindrical rostellum with hooks in 
12 linear scries of d each. Lemnisci lmgdike, extending hu t little  behind proboscis. Testes large, 
occupying anterior half of bodv-cavitv, deeply lohed. Female 
crowded w ith eggs.

Past.— A number of very small hut sexually 
mature and egg-hearing Eehinorhvnehi. of this 
species, were found in Trematomus hrrnarrhii. in 
association with the. preceding forms.

Parasite. Male "2 ‘ 2  mm. long. Female 2 ' 2  mm.
\ 11 the specimens are sickle-slmped. the dorsal aspect 

being convex. The rostellum is cylindrical and 
relatively stout. It hears twelve linear rows of six 
spines each. The proboscis ( PI. II, fig. 14. a) measures 
0 ’ 24 nun. in length, and is 0 ‘ Idium, in diameter; 
the portion anterior to the attachment of the in­
vagination of the hodv-wall being twice the lengtho * o o
of that which protrudes posteriorly into the body- 
cavity. The lemnisci (Fig. 14, 1,1') are bag-like and 
extend only a slight distance bevond the internal 
end of the proboscis. In the male there are two 
large testes (Fig. 14, </, <1') occupying the anterior y;i
half of the bodv-cavitv and reaching the posterior (A-
end of the proboscis. The testes are constricted in 
such a way as to give the impression that there are P i c .  4 . — -E ch inorhynchus debenham i:

a c t u a l l y  four separate testicular m asi ,s ; tliev measure f e m a l e ,  sh o w in g  cell-masses (c)
. " w h ic h  e v e n tu a l ly  fo rm  eggs, f ree

0 - 2  mm. by 0 ‘ 1 nun. 1 here are present m this i„  t h e  hudy-cav i ty .

form, as in hi. rrun 'aT i. cuticular lapels upon the
rostellum protecting the hooks : but they are not nearly so well developed. Idle eggs 
measure 0'0(i5 nini, in length. Some of the specimens were filled with cell-masses 
from which the eggs ultimately develop (text-fig. 4. c).

r
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liemi urns, End. I SOD.

13. J/emtunis oatesi, Leip. and Atk. (PI. III. fig. 17.)
llcminrnx autrui, Leiper and A tkinson, Proc. Zool. Sur.. 1014, p. Oi l.

Length 2 mm. Abdomen present h u t  retracted  wholly. Skin s h a r p ly  stria ted . \  en trai sucker 
( P o l i u m ,  in diam eter, twice th a t of the oral sucker. Enorm ous m u sc u la r  seminal vesicle. Yolk-masses 
compact, tabulated. Eggs exceedingly numerous and small.

Husi.— Six specimens of this species were collected from the tisii i'rematomus 
hci'lltici'lm.

Parasite.— An average example is 2  mm. long, bluntly rounded at both ends, but- 
tapering more at the anterior than at the posterior extremity. The greatest breadth. 
0 '0 8  mm., occurs just behind the middle of the body, at the level of the yolk-glands. 
There is a well-defined ‘' abdom en” (PI. 111. fig. 17. </), which is wholly retracted in the 
preserved state. The skin is sharply striated transversely, and these striae, although 
best seen on the ventral aspect, extend to the dorsum. The ventral sucker (/>) is near 
the oral sucker (a), and is about twice its size, measuring 0  • 04 nini. in external and 
0 '  L8 mm. in internal diameter. Owing to contraction the month and the oral sucker 
are somewhat bent ventrally. The pharynx is globular, measuring 0 ' 1 2  mm. longi­
tudinally and 0 ' 1  mm. transversely. The two main gnt-branehes (ƒ/,ƒ/) terminate 
bliudlv some wav in front of the base of the abdomen, whereas in other species they 
usually extend for a varying distance into this structure. The genital pore (i/p) opens 
immediately behind the lip of the oral sucker. A very noticeable feature is the enormous 
seminal vesicle (sc), which has a thick muscular coat. The yolk-glands (//,//') are 
compact and lobulated. and lie in the middle region of the body between the ‘'ab d o m e n ” 
and the ventral sucker. Immediately in front of these is a large ovary (or) 0 '34  nun. 
transversely and 0 ' Idium, longitudinally, and anterior to this two testes (/, /'), 
0 ‘2 mm. X O 'ginm .. situated slightly diagonally to one another. The uterus (iff) is 
filled with eggs. 0 ' Ob mm. X 0 ‘ 0-1 nun., and occupies most of the interstices between 
the posterior lobule of the yolk-glands and the ventral sin ker. The eggs are very small 
as compared with those in the succeeding Hemiuridae.

Ajumaros, Looss.

14. Aponurus hotrrrsi. Leip. and Atk. (PI. I l l ,  fig. 18.)
. Ij io it uru s bmrrrsi, Leiper and A tkinson, Pror. Zooi. Sor., 1914, p. 224.

Length 1 mín. The oral sucker has a characteristic ilesliv lip along its dorsal riui only. ( ¡ut-1 »ranches 
greatly  dilated, and extending to the posterior end of the body. The yolk-glands arc pecu liar: two 
half-moon shaped solid masses lying in apposition, imm ediately in front of the ovary.

/ lost.—  7 rriini/oioos benairr/ai.
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Parasite — Alost of the specimens appear comma-shaped, owing to the ventral 
bending of the anterior portion of the body. The worms taper considerably in front, 
having their greatest width at the level of the yolk-glands, where the body becomes 
thick and almost cylindrical. The posterior end is very bluntly rounded. The 
excretor}' pore lies at the base of a small dimple. There is 110 abdomen, nor does 
the skin appear to be striated, although on the ventral aspect irregular rugae are seen, 
apparently attributable to the bending of the specimen. The oral sucker (PI. III ,  
fig. IS, a) is about half the size of the ventral sucker (/>). The suckers vary considerably 
in shape and in the thickness of the muscular wall in different specimens. This is due to 
varying amounts of contraction. A characteristic, feature of the oral aperture is a 
flesh v lip extending around the dorsal but absent from the ventral rim.

The pharynx is small and globular. The main gut-branches (;/) are greatly dilated. 
They extend to the posterior end of the body, where they are almost contiguous.

The yolk-glands (//, //') consist of two half-moon-shaped solid masses lying in 
apposition, one anterior to the other. The ovary (or.) is smooth and oval, with the 
posterior aspect somewhat indented by the yolk-gland. The testes (t, t') are compact 
rounded bodies lying slightly diagonally to one another, immediately in front of the 
ovarv. The eggs as seen within the uterus (at) measure 0'04 nun. by 0 '0 2  mm., and 
are brownish in colour.

L E P O  C R  E  A D  j  I N  A  E .

Lejnnlora, Odhner, 1905.

15. Lepodora //tirm rdi . Leip. and Atk. (PI. I l l ,  fig. 2 0 .)
Lejtotlora i/iirrnrdl, Leiper and A tkinson, Pror. Zmd. Sur., 1914, p. 224.

E lat fleshy forms 3 nun. by 0-9 nun. Colour brownish, due to  numerous yolk-glands. Skin covered 
with delicate spines. V entral sucker 0-27 nun., oral sucker 0-37 nun. S tou t pyriforin pharynx, 0 2  mm. 
Eggs few but large. Testes tandem. Gut-branches wide and extending to the posterior end of the 
body.

Host.— Two specimens from the intestine of Trematomus bernacchii.
Parasite.— Flat fleshy forms, 3 mm. by 0'9 mm., of a brownish colour, apparently 

due to the large and numerous volk-glands, which extend from the level of theO O 1
bifurcation of the gut to the posterior eud of the body, and inwards also to unite across 
the body. Delicate spines occur on the skin. The ventral sucker (PI. I l l ,  fig- 2 0 , />), 
0'27 mm. in diameter, is slightly smaller than the oral sucker (a), and lies at the 
junctiou of the anterior and middle third of the body. The oral sucker, 0 ’37 mm. in 
diameter, opens subterminally. There is a prepharynx aud a stoutly developed pyriform 
muscular pharynx, 0 "2  mm., succeeded by a slender oesophagus. The two gut-branches 
(ƒ/) are of wide lumen and reach to within 0 ’ 1 mm. of the excretory opening. The 
genital orifice (;//>) lies immediately in front of the ventral sucker aud is unusually 
obvious. The cirrus is short and flesh}-. The globular testes (t, t1) lie tandem, aud 
immediately in front of them, and slightly to one side of the middle line, is a large

H
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smooth ovary (or) 0 ' 2 2  nun. The eggs are few in number but of very considerable 
size, and have a brown shell measuring O'l mm. by 0'03 mm. while still within the 
body.

A L L 0  CREA DUNA E.

Podocotyle, Dujardin, 1845.

IG. Podocotyle pennelli, Leip. and Atk. (PI. III ,  fig. 19).
Podocotyle pennelli, Leiper and A tkinson, Proc. Zool. Soc., 1914, p. 224.

Small forms tapering from the large pouting ventral sucker. The armed eirrus extends to  the 
posterior level of the ventral sueker. Yolk-glands large and discrete. Testes smooth, tandem . Eggs 
large, w ith a Hat knob-like protrusion a t  one pole.

Host.— About six members of this species were obtained from Trematomus 
bernucchii.

Parasite.— The specimens vary in length from 2'4 nun. to 2*8 mm. The greatest 
transverse diameter of the body is in the region of the large Meshy ventral sucker, 
from which the body tapers markedly in both directions. The skin is smooth. The 
position of the ventral sucker (PI. III. fig. 19, h) varies; the posterior portion of the 
body may elongate so that the sucker appears to be situated in the anterior third, in 
other cases the sucker is almost in the centre. The oral sucker (a) is a spherical 
muscular organ, 0 ’18 mm. by CRI5 mm., succeeded immediately by a round pharynx 
of half its diameter. The gut-branches (<j) do not extend quite to the hind end of 
the body, but end on a level with the posterior limit of the testes. The genital 
pore (y/t) opens midway between the oral and ventral suckers, always considerably to 
the left of the middle line. The armed cirrus is slightly extended, and can be traced 
backwards as a sausage-shaped mass to a level just short of the posterior rim of the 
ventral sucker. The yolk-glands (//, y') are discrete and extensive, ranging from the 
level of the genital pore to the posterior extremity. The testes ( t , t') are smooth oval
bodies which vary markedly in size in different specimens. They lie one in front of the
other in the intercaecal region behind the ventral sucker ; in front of them and «lighti vO J o
to the right is a large ovary (an), which may be pear-shaped or very slightly lobate.
The eggs are large, CROG nun. by CR04 mm. Each has a distinct knob-like protrusion of
the shell-sul»stance at one pole.

Allocreadium, Looss, 1900.

17. Allocreadium fowleri, Leip. and Atk. (PI. III, fig. 2 1 .)
Allocreadium fow leri, Leiper and A tkinson, Proc. Zool. Soc., 1914, p. 224.

Im m ature forms O ut mm. in length, 0'4 mm. broad. Skin smooth. Cylindrical excretory vesicle 
w ith line black pigment-granules. Large ventral sucker 0 ’3(i mm. Three small round bodies, 04  mm. 
in diam eter, represent the genital glands.

I lo s t .  Trematomus bernacchii.
Parasite.- A few microscopic Tremátodos of a deep red colour occurred with
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the other Tremátodos from this tisii. Xone were sexually mature. The largest 
specimen measures only 0'74 mm. in length. The greatest breadth is 0 ‘4 mm., in 
the region of the ventral sucker (Fig. ‘2 1 . 1>), whence the worm becomes bluntly pointed 
both anteriorly and posteriorly. The skin is smooth. The ventral sucker occupies 
almost the entire width of the worm, measuring O'-'Ui mm. transversely by 0'26 111111. 
antero-posteriorly. Its muscular wall, as seen in optical section, is O’l 111111. thick. 
The oral sucker (a) is about one-quarter the size of the ventral sucker. A muscular 
pharynx succeeds the oral sucker, and the alimentary canal then immediately divides 
into two dilated main gut-branches, which terminate blindlv a short wav behind theO V .

ventral sucker (</). The testes lie one in front of the other, somewhat diagonally, and 
the ovary is found 011 one side of the testes. These three bodies are smooth and 
round, measuring about 04  111111. in diameter. The extent of the volk-glands cannot 
be determined. No eggs were present in any of the specimens. Details of the cirrus 
and other structures could not be made out from the material available. The excretory 
vesicle («er) is cylindrical and in some specimens is rendered conspicuous by the presence 
of fine black pigment-grannles.

MOXOSTOMOIDEA.

Ogmogaster. Jägerskiöld, 1891.

18. ()</inoi/asfcr^!//iratus (Creplin). (PI. I l l ,  fig. 1 G. Text-figs. 5 and G.)

C linostom um  p lira tu m ,  C re p l in ,  1829.

¡J u sts . — The specimens of this Monostome were obtained from both Weddell's 
Seal (LeptoiMiotes iretlde/li) and the Drab-eating Seal (Lobodon cnrcinojJÊôjiis). 
Some occurred loosely attached to the coats of the small intestine, others upon the 
contents of the intestine.

Parasit?.— In  colour the worms were nearly always a light pink, like tha t of some 
corals and shells. The colour always disappeared on fixation, when they became 
isabellina to brown. The parasite is in shape exactly like the half of a hemp-seed split 
longitudinally.

The size of the specimens varies considerably— those obtained from the Drab- 
eating Seal being generaliv the largest. The average length is 5-G 111111. , 11011e beili»-o 0 0  v o e> o 7 o

above 8  111111. ; they are, therefore, slightly smaller on the whole than those from 
Haha noptera acutorostrata and J>. musculus* described by Jägerskiold. The greatest 
transverse diameter varies from 4 • 5 111111. to 5 ‘ 5 111111. The ventral aspect is hollowed 
and cupped, the dorsal convex from end to end and from side to side. The worm is 
narrower at the cephalic end than at the caudal end ; its greatest diameter being at 
the equatorial line. The ventral surface is raised into a succession of longitudinal rugae 
(PI. I ll ,  fig. 1 G, r), averaging in number fourteen to fifteen, as ascertained from eross-

* T h e  C o m m o n  R o r q u a l . — S .E . I I .
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section. The number varies at different levels. PI. I l l ,  tig. 16, shows the manner of 
ending in the front region. In no specimen was the cirrus protruded as in the 
original description given by Creplin. The dorsal surface is smooth and without 
spines or hooks. The anterior extremity of the worm is surmounted by the oral 
sucker (text-fig. 5, a), 'flic wavy margin of the worm separates the oral sucker as by 
a short intervening lip (text-fig. 5, a') from the corrugated ventral surface on which, 
at a deeper level, is the common genital pore (PI. III, fig. 16, ¡/p). Just within this 
can be seen two important structures, a large ringed vaginal aperture (text-fig. 5, <l) 
and a smaller ringed cirrus (text-fig. 5, c).

This parasite was previously obtained by Dr. Creplin from Balaenoptera acuto­
rostrata, in 1829, in Arctic waters, and again by L. A. Jägerskiold from B. acuto­
rostrata and B. musculus, in 1891, on the northern shores of Norway. The seals are,

o

F ia. 5.— 0<jutorj(ister plicatus (Creplin.) : V en tra l view of the an terio r end, showing : a, a', a", the  ventral 
folds of the m argin of the body ; b, the genital sinus ; e, the apertu re  of the  male, and d, th a t of 
the  female genital duct ; e, the oral sucker.

therefore, new hosts, and are both confined to the Antarctic region. Whales, believed 
to be of the same species, occur, however, in both Arctic and Antarctic seas, and are 
known to have similar parasites in caeli region.

Internal Anatom;/.

Digestive Tract.— At the cephalic end is the oral sucker, measuring 0*5 mm., 
with an internal aperture measuring O '25 mm. The sucker opens immediately into 
the oesophagus, and this soon divides into the two gut-branehes, which run a 
tortuous course down either side of the worm to end at a short distance from the 
caudal extremity.

Only a very few points can be added to the excellent and exhaustive description 
given by L. A. Jägerskiöld.

Genital On/uns.— The genital opening is in the middle line ou the ventral
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surface, behind the oral sucker, from which it is separated by a lip. It is at a deeper 
level than the sucker. It consists of a thick ring surrounding the cirrus-opening 
and the. wider vaginal opening (text-iig. The volk-glands (PI. U l, fig. IG, //) vary
greatlv in number, from ten to eighteen occurring on either side. The variation in 
the size and shape of the ovary (Fig. IG, nr) is also marked, as will be seen from 
text-fignre G (a, b. c. d. e, f, g). The shell-gland is a thin structure immediately in 
front of tlie ovary, and is composed of large cells with a small nucleus.

The posterior ending of the rugae seems to be in a small punctate opening.
The occurrence of this parasite may serve to throw some light on the much 

discussed question of the specific identity of whales found in widely separated localities.

b

R io .  G.— O gm ogaster jilien tu s : T h e  o v a ry ,  o u t l in e d  f rom  sev en  spec im ens ,  to  sh o w  v a r ia t i o n  in  c on tour .

The occurrence of < 'ntssirauda rrussiraudd in a Northern Rorqual, as described 
by Creplin, and in ft, specimen of a Humpback (Jíyit / i fant)  caught off New Zealand, 
also has some bearing upon this matter.

CESTODA.

( ) r d e r  P S E U D t»PIIYLLII >EA.

F a m . B ( ) T H R 1  ( J C E P I I A L I D A E .

Ihf)o//irl<)i:<’}>/ttiliis, Lühe, 1899.

I f). / H/int/irioñ] > h u h o  f a m , Rennie and Reid, 1912.

Fhis minute Cestode occurred in large quantities in the stomach and in the upper 
part of the small intestine of all the specimens of Weddell’s Seal examined.

The average length, including the head, is l'Ginm. There is no neck, and 
segmentation begins immediately behind the head. The segments increase in breadth 
about the middle, and diminish, tending to become more elongate, towards the tail-end.
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The segments number from five to six: the broadest, measuring UTnXmm. transversely, 
and 0*22 mm. from before backwards. None show genital glands.

The genital pores are placed in the middle line, nearer the head-end of each 
segment.

The head is peculiar. It is relatively large, measuring 0'5S mm. in length, and 
in its broadest part 0'34 nini, in width. On either side there is a large sucker, guarded 
by peculiar lijjs, and having a small opening. The sucker is O'.'if) 111111. long, and 
0 ' I 8 nun. across in its broadest part.

The worms are so immature tha t we are unable to give a specific diagnosis. We 
place these forins, with some hesitation, under IK mohd/s, Rennie and Reid.

2 0 . Dihothrlocejil^Mrs coatsi, Rennie and Reid, 1912. (PI. V, figs. 37, 38.)

TTost.— These small Cestodes were collected from the small intestine of Weddell’s 
Seal. They come from a slightly lower level than the preceding form. The infection 
was in most cases an exceedinglv heavv one, the whole of the inner surface of the 
intestine being a felted mass of these minute worms. The intestine itself did not show 
any macroscopic changes resulting from their presence.

E.rtcnml < 'haractors.— The worms are from L cm. to I 'a cm. long, varying in colour 
from dirty grey to brown. The head is narrow and is bluntly pointed at its apex. 
There is only a very short neck, and the segments then become clearly defined at once. 
These, with the exception of the first two, become elongated 011 passing backwards.

I lead.—The dorsal and ventral surfaces of the blunt, elongated head are grooved 
by shallow, gaping slits or suckers, 0 7 5  mm. long; these suekers do not extend on to 
the top of the head. The head measures t ' l  111111. in length and 0'36 111111. across in its 
broadest part, which is, roughly, just below the upper third.

Si’i/ment.fi.— The fourteenth segment (PI. V, fig. 38) is narrow above, widens in 
front of the middle, and tapers again to the hind end. The segments do not overlap 
each other in any way. In a stained specimen there is an outer, clear and unstained 
portion at the periphery of the whole segment. The genital pores (e) are in the middle 
line, much nearer the cephalic than the caudal end of the segment. The cloacal opening 
measures 0 '1  111111. in its greatest length, and 0 ' 0 0  111m. in its greatest breadth. The 
cirrus was not extruded in any segment, and therefore was not measured. The uterine 
opening (d) is nearly circular, its diameter measuring 0'05 111111. in any direction. It is 
placed immediately behind the cirrus-opening. The ovary, uterus (c) and female organs 
are grouped for a short sjiace behind this. The limits of the uterus are circumscribed 
and do not extend far down the segment. This organ is simple and not branched, 
and usually contains from eight to ten eggs, which first appear in the sixth to the 
eighth segments, and measure 0*00 111111. in length. The testes number about ninety.G o 7 G

They are very distinct and are of a regularly rounded shape. They are not arranged 
in any characteristic manner, but are scattered generally throughout the segments, 
being fewest a t the anterior border.

G
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The segment described measures 1'04 mm. from before backwards, (r44 111111. in its
broadest side to side measurement, and (p:>4 mm. in width at the caudal end. The
surfaces of the segments are not folded. Two excretory canals jam down either side
of the segment ; the inner pair run down practically alongside the female organs, 
while the outer pair are separated from the others by a considei'able interval. The 
testes are distributed between and outside these canals.

2 1 . I )iht> thrion’]>h(tlus hi-s/di'i/l,  Peip. and Atk. (PI. V, tigs. 40, 41.)
jHibollirtiirijihiihis la ahi f  ¡¡i, Leipcr ami A tkinson, Proc. Zi/ol. Sue., 11114, p. 224.

2 to -I cm. in length. Young segments ([umhate. M ature segments .'1 to 4 times as long as broad. 
Head 1 '2  mm. long and 0 '7 7  mm. hroad. Suckers situated  laterally, almost circular, and not extending 
fa r down the head. Eggs first appear a t the 14th segment, and measure Ü • 0G mm. in diam eter. The. 
testes extend inwards in each segment in single series of three.

H o s t . — Weddell’s Seal ( i i ’/>toii//c/iote-s ire d d td li) .  This Cestoda, like the previous 
one, occurs in the upper part of the small intestine in large numbers.

Kvti’ntal Citanu-tcrf!.— The colour varies; the head and some part of the anterior 
end are wdiite, but where the segments begin to elongate the colour becomes pearly 
grcv. This Cestoda is larger than the preceding and measures dem. to 4cm. 
in length. The surface is folded, but this is probably due to contraction. The 
anterior segments are quadrate and shortened antero-posteriorly, broader from side 
to side than from before backwards. The hinder segments are enormously elongated 
and their leiwth is three to four times as great as their breadth. The head is some-O o
what conical, ending in a point, and is less markedly clubbed than in the preceding 
species.

liemi  (PI. V, fig. 40).—The head is relatively small, measuring 1 2  mm. in its 
greatest length, while its greatest breadth is 0 ‘77 nun. The central portion, between 
the two suckers, terminates as a nipple-shaped projection. No rostellum and no hooks 
are present. The suckers are placed on either side, not on the dorsal and ventral surfaces. 
They are almost circular and do not run down the head for any considerable distance. 
They measure 0 -24 nini. antero-posteriorly and 0 ’17 nini. from side to side. They 
are depressions, and have not the fold found in the following species (text-fig. 11 ). 
The liemi is continuous with the neck, which is short, the worm rapidly becoming 
segmented.

Si'i/ini'iit-s- (Fig. 41).— In the strobila examined the eggs first appear at the 
fourteenth segment. The anterior of the segments which are mature are broader
from side to side than from before backwards. The posterior are greatly elongated. 
'Plie former measure 1 ‘4 nini. from side to side and 0 ' G nini. from before backwards, 
flic latter measure 1 '8  miii. from before backwards, 0 -fJ2 mm. from side to side at the 
cephalic end, and 0 ‘5S nun. at the caudal end.

The genital pore is in the middle line and is a simple opening ; it is placed nearer 
the cephalic than the caudal border of the segment. It consists of the cloacal opening
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(Fig. 41, c), which is 0 ’ 13 mm. in its longest diameter, and 0 ’07 mm. in its broadest. 
The cirrus was not extruded in any segment, and therefore could not be measured.

The small uterine opening (</) is behind and slightly to one side of the cloacal 
opening. Its longest diameter is 0  • 05 nini. and its greatest breadth 0  • 03 nini. Behind 
the genital opening the ovarian and other female organs are always grouped very 
regularly and in a very characteristic manner. The uterus is small and simple, and 
only contains a few eggs, which measure 0  ' 0 G mm.

The testes are very numerous and are grouped in a definite manner, which is 
characteristic. They tend to be roughly in paired columns, and there is always, running 
toward the caudal end of the female organs, a definite row of three or more testes 
marked off by their direction from the remainder.

The excretory canals are continuous throughout the segments, and a single one 
runs down on either side, just outside the junction of the middle and outer thirds. 
The testes are distributed on their outer side as plentifully as on their inner side. The 
musculature is not well marked.

2 2 . Dihothrioeep/ndus archeri, Leip. and Atk. (Text-fig. 7.)
Dibothriueejihnlins archeri, Leiper and A tkinson, Proc. Zool. Soc., 1D14, p. 224.

G to 12 cm. in length. Large square head, 2-04 nun. broad. Lips of the suckers folded inwards. 
The eggs first appear in the 57th  segment and measure 0'07 mm. Testes scattered diffusely.

Hurt.- -Weddell’s Seal ( Leptonychotes /reddelli)] collected in fair quantities from 
the upper part of the small intestine.

External Characters.— The colour of the worms is a 
dirty white, and in length they measure from 6 cm. to 
1 2  cm. They are flattened dorso-ventrally, and attain
their greatest breadth as the caudal end of the worm is
reached. The anterior segments are more quadrilateral than 
the posterior, which tend to become broadened from side to 
side and shortened from before backwards. The genital 
pores are in the median line, and at about the middle of 
the segment.

Head.—The head is relatively large, and is somewhat 
square, its greatest breadth (2 '04mm.) being in the anterior part. Its length is 
2  mm.

The central portion, between the two suckers, terminates in a slight eone
suggesting a rostellum. There is no true rostellum, and no hooks are present. The 
suckers run down the head for 1'25 miii. of its length. The central, interior, portion
of the head seems to be a rod of more solid structure between the two suckers. On
looking at the head from the front, the two suckers are seen to be cup-shaped and 
folded (text-fig. 7) ; the outer lapel of the suckers running out from the head for sonic 
distance. The suckers, at their anterior end, measure 1 ‘0 2  mm. from side to side,

Fin. 7. —  Dibothriocephalus 
archeri: Optical tran s­
verse section of the head, 
showing the inw ard fold­
ing of the walls of the 
suckers.
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and O'SGmin. dorso-ventrally. They arc placed on cither .side of the worm, and not 
on its dorsal and ventral surfaces, 'flic apex of the head measures 1 \5G mm. from side 
to side and 0 ‘!)2 mm. from above downwards.

S i i/im  u fs . — That described is the ninety-seventh segment. The segments are 
<|iiadrate. their hinder and lateral portions slightly overhanging the following segment 
by a short nipple-shaped projection on either side. They are broader from side to side 
than from before backwards, with the exception of the first few segments. There is a 
long neck. In a stained specimen the outer portion of each segment stains diffusely 
with haeniatoxylin. Measurements: from side to side, I ‘5 limi. ; from before back­
wards, I nini.

'File genital pore is surrounded by a slight mound, which includes the aperture for 
the cirrus and the vaginal opening. The mound usually has an elongation towards the 
vaginal pore. The opening is placed about mid-way in the segment. The cirrus is 
extended in nearly all the segments that are mature. It ends in a clubbed, roughened 
portion having live lobes, but no hooks, and measures 0 -l '2 111111. in length. The opening 
is almost circular and measures 0 '0 :2 111111. The vaginal opening is very small, relatively, 
measuring 0'04 miii. in its greatest breadth and O'OG mm. in its greatest length. From 
it a well-marked vagina leads slantinglv backwards to the uterus. The female organs© O «/ O
are collected just behind the opening, forming a dark staining mass. The uterus is 
small and is confined to this space. The eggs begin to appear at the fifty-seventh 
segment, and measure 0'07 111111. The testes are numerous and are scattered throughout“ O
the tissue of the segment ; there are few on the outer side of the excretorv canals.O ' ^
There is no definite arrangement as in the preceding Cestode. The single pair of
excretory canals are wide. They lie just outside the junction of the outer and middle
thirds of the segment. The ventral surface of the segment seems to bear definiteO ©
transverse rugae. These may have been caused by contraction, but are more probably 
a permanent feature. The longitudinal muscular fibres are well marked, but the 
circular are less distinct. The shape of the genital opening is very distinctive ; as is
the shape of the extremity of the cirrus.

I Colii »old, 185!).

•J.’!. / >i/)/ii/lliili<)t/irhini pcrj'iiHiitiini, Failliet and Hcnrv, I !) 1'J. (Text-fig. 8 .)

Host. Weddell's Seal (Lr/ifniij/r/inti'x in thielli) ; small intestine. The parasite 
occurs ¡11 a well-marked tuft at the beginning of the small intestine. The majoritv of 
the individuals have their heads beneath the first two or three valvulae conniventes. 
The Report of the French Antarctic Expedition under Dr. C'lnircot. 1909. describes 
the same arrangement of the worms at the ileocaecal valve.

I’j.rfm in i  J///«v//v///#r.—-The worms measure. 011 the average, 14 cm. in length, but 
there is a certain amount of variation in size. The head and some portion of the

i
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S( ‘*41110111 s are of a. pearly white colour, varying to yellowish white at the hinder end. 
The segments, except those near the neck, show marked imbrication, and 011 the ventral 
surface, at the hinder border of caeli, there is a marked V-shaped indentation.

Ife<i<l.— The head (text-fig. 8 ) is club-shaped, broadening near its apex and then 
narrowing. It measures 1 ' 3 5 111111. transversely, and 1 111111. in a dorso-ventral
direction. The suckers are simple slit-like depressions which extend 011 to the summit 
of the head, where they are separated by a fairly broad ridge. One lies 011 the dorsal, 
the other on the ventral surface of the head. The lips of the suckers are narrow, with 
the result tha t there is 110 folding.

The lips approximate as they proceed down the head. The suckers have an 
extreme breadth of 0  ‘ 5 8 111111. in front, and are 0 '0 5  111111. broad a t the thin end. The
length from the front of the head to the end of the sucker is 1 111111. There is 110

rostellum, and there are no hooks. The head tapers to join the neck, which extends 
to about 0 '7  cm., after which the first segments appear.

Seyaients.— The segments are relatively wide, and vary in
breadth from 3 111111. near the head-end to 5 mm. near the tail.
They are exceedingly short, and markedly imbricated.

The genital pores are in the middle line and are placed 011 

a slight projection. The surface of the segment is folded around 
them to make a depression. The eirrus-sac is large, the cirrus itself 
simple and unarmed, and measuring 0 * 3 nini, in length and 0 • 1 111111. 
in breadth ; it is anterior to the vagina, which is a narrow straight 
tube, 0 ’ 35 nini, long and 0 ' 04 111m. broad.3 O

The uterus is convoluted and occupies the central and lateral 
portions of the segment. The testes are numerous and occupy the 
imbricated portion of the segment as well as the central portion ; 
some of them tend to be aggregated into small groups. Later the 
segments become full of eggs a t the expense of the other contents.

Well-marked bands of longitudinal muscular fibres are continued down the ventral 
and dorsal aspects of the central portions of the segments. The circular fibres are not 
so well marked. A single wide excretory canal runs down either side of the segment, 
near its outer part.

Fig. 8. —  Diphyllo­
bothrium perfo­
liatum, lta illie t 
and H enry  : The 
h e a d ,. showing 
the shallow lips 
of the sucker.

34. Dlj/Jtj/llobnthrium rufum, Leip. and Atk.

Diphyllobothrium rufum, Leiper and A tkinson, Proc. Zool. Sue., l 'J l t ,  p. 334.

3 to  ft cm. in length. The head, which is characteristically  pigmented brick-red around the liase of 
the suckers, measures 1-64 X I '44 111111. The puckers are dorsal and ventral. The segments overlap 
m arkedly, as in D. perfoliatum. The eggs m easure 0'035 111111.

/ In s t .— Weddell’s Seal ( Lt'/itnnyr/intcs multlM't) ; small intestine.
The worms are confined as a definite tuft to the first few valvulae conniventes as
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iii P. ¡h‘rfolintiiiii. They were fourni l>y Mr. If (!. Lillie, in ;i seal killed near ('millium 
Island. Lat. 74 S. approximately, and a similar set was seen al flut Point in 
Lat. 77° 45' S.

A'.rtrnui/ Ajipraraiirr. The worms are from dem . to Gem. long, the average 
length heilig about 5 ein. The strobila is shaped like an Indian elnb. being narrow in 
front, broadest behind the middle, and tapering slightly to the hinder end. The colour 
is a vellowish white. The head, around the suckers, contains a very characteristic 
scarlet pigment.

Ilni<l. The head measures I ‘G4 mm. from before backwards, and I ’44 nini. from 
side to side in its broadest part. Anteriorly there are two deep suckers lying ventralis- 
and dorsallv. The sucker measures 0 -52 nini, internally. 1 nun. externally, and 
I '45 mm. from before backwards. Its hinder part is surrounded by a free edge. A 
bright scarlet pigment-hand on the outer side of the fold surrounding the sucker is 
verv characteristic. It only encroaches partially on the inner side and measures 
(PI I 111111. at its broadest part.

Si’i/nifiitx.—The segments immediately succeed the head without the interposition 
of a neck. They vary in size, measuring 2  nun. transversely a t the head-end, 5 nini, 
at the broadest portion, and 3 mm. at the tail-end. The segment described is from 
near the head-end of the worm. The dorso-ventral measurement is 2 '14mm. The 
segment consists of a central portion, measuring 0 -32 nun. from before backwards, 
and two lateral portions. There is marked imbrication id’ the segments, as in 
P. jn’ffoliiitiiiii. The genital openings are central and are placed partly on the anterior 
surface of the overlapping edge. The cirrus is fairly large, measuring 0 4 1  mm. in 
length and O'] 1 mm. in breadth ; it is anterior to the vagina, which is a slender tubeO - ~ 7
measuring CP24 mm. in length and 0 02 nini, in width. The testes are numerous andO O
extend out into the lateral portions of the segment. The uterus is also extensive, the 
eggs, which measure 0'025 mm., being present in the later segments to near the 
periphery. Two winding excretory canals run down either side of the segment close 
to the junction of the central and lateral portions. The musculature is not so well 
marked as in P. ///’/'foliatum. The longitudinal bands are small and are not continuons 
o vera  large number of segments. The fibres are small and insignificant. The circular 
fibres are better marked.

25. I ‘hi'iici'i'fiHtl /arm, sp. inc. (PI. \ .  figs. 39, 42.)

A few larvae, apparently of lîothrioeephalid Tapeworms, were found encysted 
under the mucous coat of the pyloric processes of the gut of 'Trniiatiimns Iirnnirrlili. 
I t  is impossible to associate them with any particular species, but there is everv 
probability that they are the young stages of one or other of the species of Pihothrio-
i-rji/iahis or Pipln/llol/of/iriiim found in the Seals.
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O r d e r  T E T  l í  A P i  I Y L  L I  D E  A.

F am. PHYLLOBOTHRIIDAE.
Anthobothrium, Yan Beneden, 1850.

2 0 . Anthobothrium in/atti. Leip. and Atk.
Anthobothrium wyatti, Leiper and A tkinson, Pioc. Zool. Soc., 1914, p. 225.

Scalicus small, unsegmented. Four large auricu lar appendages, each occupied by two tandem  suckers 
A brightly  pigm ented band crosses the neck in the living state.

Attached to the wall of the rectum of the tisii Trematomus beriitieelui were a hiroa'o
number of small Cestode scolices characterised in the living state by the presence of a 
bright red ring of pigmentation in the neck. There are four auricular discs, each 
carrying a pair of round suckers. The rostellum also is occupied by a muscular sucker.

These parasites bear some resemblance to the forms figured by Yan Beneden in 
1801 as typical of his genus Anthobothrium, and they are accordingly referred to that 
genus. The scolex measures ITS mm. in length by 0'53 mm. in breadth. There is no 
indication of segmentation. The auricles measure 0'3 mm. by 0 T 8 nini. The suckers 
on each side lie one in front of the o ther; the anterior measuring OT nini. in diameter, 
the posterior being slightly larger, viz., 0 T 2  mm.

Oriana, Leip. and Atk.
Chiuna, Lei per and A tkinson, Proc. Zool. Soc., 1914, p. 226.

A  T etrapbyllid  witli large quadrate discoidal bead carry ing four round suckers. Rostellum absent.

27. Oriana tri I soni, Leip. and Atk. (PI. V, figs. .'12, 33, 34.)
Oriana wilsoni, Leiper and A tkinson, Proc. Zool. Soc., 1914, p. 225.

Segments all im m ature. Strobila 13 cm. long. H ead discoidal, 3 nun. in diam eter, quadrate in outline, 
4 round flickers present term inally. Neck very slender. Testes arranged in two definite groups of 7- S 
and 17-18. N ear to Dinobothrium.

Host.— These Cestodes were obtained by Mr. D. G. Lillie from the intestine of a 
Rorqual (Balaenoptera horea!is, Lesson), caught off the Bay of Islands, New Zealand 
(Stat. 149).

K,eterna! A/ipearame.— The worms vary very greatly in size and length and in
the number and shape of their segments. None contain eggs. The length of the
unsegmented part, or neck, varies also very greatly, sometimes being as much as 3 cm. 
The description is of an average specimen and will hold for the majority obtained.

llead .— The length of the strobila is 13 cm. to 14 cm. The head is discoidal,
anteriorly Hattened and square-sided, varying from 2 * 8  mm. to 3 ‘ 2  mm. in diameter. 
The neck is exceedingly narrow and is attached to the head much as is the stem toD a
the bowl of a champagne-glass. The four suckers, which almost completely occupy the 
anterior surface of the head, are nearly circular. They have a diameter, outside, of 
1 *35 nun. and, inside, of 0* 7(1 mm. They are fairly deep and are embedded for some 
distance in the substance of the head. There is no rostellum and there are no hooks.
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The murrius hotli of the head and of the orifices of the suckers are rounded (PI. V. figs.

Sc/juicut*. The segments figured (Fig. 34) are about the 221st and 222nd. The 
shape, of tlie hinder segments usually varies considerably, but in general conformation 
the remaining segments are the same. A typical segment measures 1 • 35 mm. trans­
versely, but is only 0 '4 7  mm. long. The genital pore opens marginally near the 
anterior border of the segment. There is a slender, elongate, unarmed and sometimesO 7
pyrilbrm cirrus, measuring 0 ’ 14 nini. The vas deferens makes its way as a straight 
uncoiled tube to the centre of the segment, where it ends in a slight dilatation.O O
Candad, but in Bosc proximity to this, is a narrower tube, the vagina, which runs to 
the middle of the segment, ending in a small punctate mass which possibly represents 
the shell-gland. The testes are rounded and are arranged very definitely in two sets, 
divided by the vas deferens and vagina. Tile set on the side of the pore usually 
numbers seven to eight, and that on the opposite side 17 or 18. The total number of 
testes is 24 to 25, of which the majority (from 17 to 18) occupy that side of the 
segment distant from the cirrus. They are situated internally to the excretory canals. 
The segments do not overlap in any way, and their lateral borders are rounded. A 
fair number of ehalk-bodies are present. Even in the most caudal segments there arc 
no eggs, and the uterus is not fnllv developed.

The infection of the Rorqual was evidently a recent and a very heavy one.
This species has been made the type of a new genus Oriana  near to Dipluhothviuin, 

a preoccupied genus, in the family Phyllobothriidae.

O m i t  CYCLOPHYLLIDEA.

F a m . TETRABOTHRIIDAE.

Tetrabothrius, Rud., 1819.

28. Tetrahothnu* heteroclitus, Dies.

Host.— Great Grey Shearwater (Pat/inns cinereus) ; small intestine.
¡■..eternal Character*.— These Cestodes are exceedingly long and slender an d a ré  

from 10 cm. to 13 cm. long. The segments are fairly uniform in shape, but towards 
the caudal end they become broader from side to side and decrease comparatively in 
depth. They are broader in front than behind and each overlaps the succeeding 
segment for a short portion. Their hinder ends are carried out as sharp points beyond 
the margins of the succeeding segments. The worms were in a tangled mass in the1 n O
intestine, and were thus exceedingly difficult to separate.

¡lenti. The head is shaped like a truncated eone bluntly rounded off. From the 
sides hang the four suckers with well-developed auricular appendages. The lips of the 
suckers are broad and folded inwards. The cavities widen posteriorlv. The suckers 
do not appear on the anterior surface of rhe head.

The head, which is succeeded by a fairly long and simple neck, measures 0'37 mm.
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in length. The apex is 0'24 mm. across, while the lower and broadest part is 0'4a mm. 
There is no rostellum and there are 110 hooks. The neck is broadest at its junction 
with the head and gradually narrows to the first segment.

SiyiiH’nfx.— The following information regarding the segments is derived from 
stained specimens, from near the head-end and near the tail-end of the worms.

M aturity is late. The general size and shape of the segments, which are broader 
than long, does not vary much. Antero-posteriorly they measure 0'32 mm., the 
cephalad border being 0 ’5 111111. in width and the candad border 0 ’f>2 111111. The staining 
of the segments is diffuse. The genital opeuings are 011 the side and are unilateral ; 
they vary considerably in formation in various parts of the worm. Thus in immature 
portions there is 110 projecting ring, while in those which are more mature there is a 
well-marked ring outside the border of the segment, while at a deeper level there is a 
second ring containing the openings of the cirrus and vagina. The cirrus is simple, 
rounded and unarmed. The straight vas deferens which runs from it ends in a slight 
dilatation. The vagina is below the cirrus-opening. The small and rounded testes 
are arranged in a circular manner around the dilated end of the vas deferens, and 
this is a characteristic feature of the species; they number from twenty-two to twenty- 
four. In the more mature segments thev are displaced to one side by the uterus. In 
front of them, and some distance from the anterior border, are the ovary and yolk- 
gland. These are of no great size, but can easily be. differentiated by their staining. 
A single excretory canal runs down each side, externally to the testes. The canal is 
uarrow and is internal to the genital atrium.

29. 'J'eti'dhothriim rp/indrareiis (Ruch), 1819. (PI. IV, fig. 31.)

J Ia s i.— McCormick's Skua ( JM/n/e.y/rA nutoronuirki) ; intesti m l These birds feed 
largely on blubber, and on the excrement of seals. They also feed on fish. Although 
a large number of birds were examined only a very few ( ’est-odes were obtained.

hlrternol Appenrmicr.— This is a fairly slender worm. The longest specimen
is 8 cm. long, and the segments are at first uniform in size, but gradually lengthen
towards the caudal end. The colour is a dirty  brown. Unfortunately, all the

•/

specimens had lost the scolex.
1)<’s<-ription o f  — The segments drawn (PI. IV, fig. o f)  are from fairly

near the anterior end of the fragment. They are quadrate, and measure 0 ’G4 111111. 
from side to side, and (V47 111111. longitudinally. Each segment is slightly narrower at 
the cephalic end than at the caudal border. In a stained specimen the outer portions 
remain unstained.

In the middle, occupying the more cephalic portion of the segment, is a deeply- 
staining mass composed of the testes (Fig. 31 ,/) .  These are numerous— fifteen to 
th irty— and arc generally arranged in a horse-shoe shape, with the concavity candad. 
'The ovary and volk-gland (////) are in front of these, fairly large, and immediately 
behind the cephalic border.
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The genital allium is ven  large ami lias a fleshy wall. The pores are single and 
o n  the same side throughout the strobila. The massive atrium occupies nearly the 
whole border of tile segment. The outer measurement of the atrium is 0'2:> num. while 
its envi tv is 0*1 5 mm. across. The cirrus (sy>) is usually extruded and hooked back­
wards in nearly every segment. It measures 0*05 nun., and its surface is roughened
bv ridges. The broad vagina crosses the segment, and. after turning oin-e upon itself. 
runs towards the centre. Two excretor} canals run down either side, immediately 
internally to the genital atrium, throughout the segments. The outer canai is small, 
the inner nearly twice as wide.

:>0. Tt'tni/iothriux jiriestlei/i. Leip. and Atk. (PI. IV, fig. 28.)
IV tm b o th r iu x  ]ir lc s tla jl , L e ip e r  a n d  A tk in s o n , P roc. Zool. Soc., 1914 , p . lilia.

Strobila IO cm. long, excessively slender, with large tulip-like head. Testes 17-20. N ear to 
'I'. jirliTiini, Fuhrm ann.

¡lout.— A Frigate bird (Frn/ntu itijuiln or F. oriel), shot at South Trinidad 
(Stat. -'Hi); intestine.

External „Ijijn’ttntiiec. -  The worms measure from 10 to 11 cm. in length, and for 
the greater part are exceedingly slender. The segments become enlarged only towards 
the caudal end. They are pearly white in the anterior thin part, changing to yellowish- 
white posteriorly. The worms were removed from the intestine in a tangled mass, and 
owing to their long slender necks were difficult to separate from one another.

liem i.—The head is comparatively large, and is armed with four suckers placed on 
the sides and not showing ou the top of the head. The suckers are narrow in front 
and expand to their greatest width behind. The head is 0'55 nun. long, and attains 
0'44 mm. in breadth at its broadest part. Each sucker is (J'42 miii. long and 0'22 miii. 
wide at its broadest part. The head-region is well-defined. There is a slight con­
striction behind the suckers, and this is succeeded by a fairly long neck, before the 
segments make their appearance.

Si’i/meiit.s-.— The segments figured (PI. IV, tig. 28) are from about the middle of 
the worm. ^Maturity is late. The segments stain diffusely with liaematoxylin. They 
are broader than long, measuring O ti mm. bv 0'P> mm. Their shape does not vary 
much, but they become thicker and broader toward the posterior end. The genital 
atria are unilateral, large and rounded, measuring 0 14 nini. They open laterally, 
flic cirrus is rounded and unarmed, measuring 04 nun. in length and 0'0G nini, in 
its greatest breadth. A short vagina lies behind it. The testes are relatively large 
and form about seventeen to twenty groups. They are confined to the central part 
of the segment. In some of them the bulk is increased markedly, and stained 
nuclei are found only round the periphery. The yolk-gland is placed in front of 
them, in the middle of the cephalic border. It is large, circular, and stains deeply, 
measuring 0'04 nun. across. A single excretor}' canai runs down either side, externally 
to the testes. The canai is broad and runs internally to the genital atrium. A most
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characteristic feature in a stained specimen of this worm is a series of altoni fifteen 
strong hands of muscular fibres which m u  down the ventral aspect of the worm. The)' 
are continuous from segment to segment.O O

Apart from the number of the testes, this form appears to be similar to that 
recorded by Fuhrmann in 1908 under the name Tetrabothrius jieleeani (Und., 181!)), a 
binomial abbreviation for Tuen in. pelecani aipiilae limi. The names 7 'acuta heterosoma 
and T. sulae fusca?  had previously been given by 1 laird (as nomina inula) to specimens 
in the British Museum, which both Monticelli and Fuhrmann, on re-examination, 
have pronounced to be identical with T. ] »‘lucani (End.)*

31. Tetrabothrius nelsoni, Leip. and Atk. (PI. IV, fig. 25.)

Tetrabo thrius nelsoni, Leiper and A tkinson, T roc. Zool. Sor., 1914, p. 22G.

Fragm ents only. H ead absent. Testes G to  8, aggregated a t the side of the segment remote 
from the cirrus.

I l o s t .—Sooty Albatros or I ln t to n ’s Albatros (Phoebetria palpebrata) ; intestine.
E sternal Aj/pearance.— Only fragments of the strobila were obtained. The 

anterior portions are white, the more mature segments grey and almost transparent.
Setpnents.— The figure represents the posterior end of a fragment, where the 

segments measure 2 mm. transversely and 0 -4 mm. in length. The hinder lateral 
borders of each segment overlap the succeeding segment considerably. The staining
is diffuse. The genital cloaca (PI. IV. tig. 25, a) is large and thick-walled ; i t  is always
on the same side of the strobila and opens directly on the side. The cirrus (c) 
measures 0 ' 82 nun. x  0 • 20 mm. From it there proceeds across the segment a very 
slightly coiled vas deferens (b). The vagina (r) runs an erratic course just behind the 
vas deferens to almost the middle of the segment, where it turns backwards to end 
in a large dilatation which varies considerably in the different segments. The contents 
give a chromatin staining and appear to be spermatozoa. Immediately in front of this 
is a large ovarian mass measuring 0*15 nun. in its greatest diameter. The testes (/), 
which number from six to eight, are large, measuring 0*09 mm., and they are 
aggregated together in a small area on the side of the segment remote from theCö O O O
genital opening. Two narrow excretory canals run down either side : they are external
to the testes and internal to the genital openings. The musculature is poorly marked.

32. Tetrabothrius r rea ui, Leip. and Atk. (PI. IV, figs. 2G, 27.)
T etrabo thrius rreitn i, Leiper a n d  A tk in s o n ,  1‘ror. Zool. Soc., 1914, p. 225.

Strobila 4 ' 5 ein. H ead 0 '8 4  nini. broad, carrying four suckers b u t no rostellum. Testes numerous. 
Yolk-gland large. C irrus 0 ' Oti nini.

Host.— 'This Cestode was obtained from the small intestine of (Estre/ata trinitatis 
and (E. arminjoniana. These two Petrels in all probability are only one species, the

See Fuhrm ann, “ Dic Custoden del' Vögel," Zool. Jahrb . Suppl. x, 1909, p. ,'i 1, note 5.
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variation in colours being due to ace. The birds were taken at South Trinidad (Stat.O  O  '

3C).
External Characters,— The worm is of a d i r ty  white colour. The head is followed 

by a short neck. The strobila measures from 4 ‘ 5 cm. to 5 cm. Each segm ent slightly 
overlaps its successor. About the middle of the body the segments are almost as long as 
they are broad, bu t towards the posterior end the breadth considerably exceeds the length.

Head.— The head (PI. IV, fig. 20) carries four suckers, which occupy ear-shaped 
projections on its sides. T h e y  are not visible from the top, as in the two other species 
obtained from this bird. The head measures 0 ‘ 84 mm. from side to side, and 0 ■ 92 mm. 
antero-posteriorly. Each sucker is longer than i t  is broad and measures 0 • 94 mm. 
longitudinally and 0 1 02 mm. transversely. There is no rostellum and there are no hooks.

Segments.— The segments described (PI. IV, fig. 27) are from about the middle of 
the worm. Each is slightly wedge-shaped, being narrower in front than behind, the 
hinder margin overlapping considerably. They measure 0 • 02 mm. antero-posteriorly, 
0 • 0 mm. from side to side in front, and 0 ‘ 82 mm. from side to side behind.

The genital pores are marginal and unilateral. They measure 0 - 14 nini. in 
length and are somewhat rounded. The cirrus is well developed, unarmed, and 
measures 0 - 00 nini. in length. The outer portion of each segment in a stained 
specimen remains clear and unstained. The testes and the female organs are confined 
to the space internal to this. Tile testes are numerous, numbering 35-50 or more, 
and are of medium size. The yolk-gland is relatively large and is placed in front 
of the lestes, at the anterior border of each segment. The uterus is a simple sac 
containing the eggs. Eggs are found only in the latter segments. Two well-markedO O O  O O  J  O

excretory canals run down either side, externally to the testes and just internally to the 
cirrus-opening.

33. Tetrabothrius catherinae, Leip. and Atk. (PI. IV, figs. 29, 30. Text-fig. 9.)
Tetrabothrius catherinae, L eiper and A tk in son , Proc. Zool. Soc., 1914, p. 225.

S tou te r th an  the  preceding speeies. H ead  com parative ly  sm all. Suckers m ostly  on th e  top  of th e  
head. The segm ents overlap  th e ir  successors by one-th ird . T estes 30 to  45, bunched  in  th e  m iddle of th e  
segm ent. < ¡en ita l organs very  characteristic . C loaca d iv ided  in to  o u te r and  in n er portions. T here  is 
a large p y rifo n n  sem inal vesicle in te rn a lly  to  th e  c irrus.

Jfosf .— Trinidad Petrel ( (JE trelata trin ita tis) ; small intestine.
¡externa! Charai-fers.— The colour is white. The worm is stouter and thicker than 

the preceding ( ’estode. The segments arc. broad from side to side, and short from 
before backwards; and this shape is uniform throughout. There is a comparatively 
small head, no neck being present, and the segments immediately follow it. These 
gradually increase in breadth until the worm ends eaudally. The genital pores are 
unilateral and open nearer the ventral than the dorsal aspect.

Head .— The head (PI. IV, tig. 29) is comparatively small, and is without hooks or 
rostellum. There are four suckers, which are placed mostly on the top of the head,

K



5 a “ T E R RA  N O V A ” EXPEDITION.

and do not extend for any great distance down the sides. They are not deep and 
have no overlianidn“' 1 »order.O O

The head measures 0 - 9 mm. in breadth and (P9 mm. in an antero-posterior direction. 
The outside m easurem ent of a sucker in its broadest part, is 0 ’42 nun., and in its 
heurest axis 0 ' IÍ2 mm. The “Tratest inside measurements are 0 '2 m m .  b v 0 ‘34mm.O o  »/
There is no neck, the head being immediately followed by the segments.

Segments -  -The segments described (Fig. 30) are those from the head-end of the
worm, and later, segments cut in serial sections from nearer the caudal end. Each
segment measures 1 1 4  mm. from side to side and 0*42 nini. antero-posteriorly. The 
hinder border of the preceding segment overlaps it for over a third of its ventral 
surface, and it in turn overlaps the following segment. The musculature is exceedingly 
well developed. There is a clear outer space in a stained specimen and a more deeply 
staining interior containing the generative organs. The testes are numerous, 30 to 45,

and are found internally to the excretory canals. They
are bunched more closely together in the middle of the
segment and are there difficult to count. A small ovary and 
yolk-gland are placed in front of them near the anterior 
border of the segment. The genital openings are peculiar. 
They are unilateral and open ou the side of the segment, 
but more on the ventral than on the dorsal aspect. There is 
a small punctate opening or depression showing signs of 
striation (text-fig. 9, er). Internally to this there is a well- 
marked ring (in) containing the male and female openings, 
and behind that a very large cirrus (*) and cirrus-sae (s/>). 

The outer opening has an internal measurement of 0 '0 2  mm. and an external diameter 
of 0 ‘ 04 nini. The inner ring has an internal aperture of 0 ‘ 04 mm. and an external 
opening of O'OO mm. The cirrus measures 0 ' 10 mm., and is unarmed.

In sections of more mature segments the whole of the interior is taken up by a 
mass of eggs in a sac-like uterus, which is simple and undivided. Well-marked broad 
bands of muscular fibres are present. Two excretory canals run down either side of 
the segments. The outer and smaller lies very near the edge. The inner, a far wider 
canal, runs down a t a short distance from it internally.

34. 7'rtrn/iot/i r/ns nic/tetnuti, Leip, and Atk. (Text-fig. LO).
Tetrabothrius aichesoni, L eiper an d  A tk in so n , P roc, Zool. Soi'., 1 il 14, p. 220.

S tro b ila  3 cm., m ore .slender th a n  in th e  preced ing  species. Segm ents m ore uniform , only o ver­
lapp ing  sligh tly . T estes a rran g ed  in  th re e  d is tin c t sets, very  num erous, fa r in excess of those of th e  
p revious forms.

Host.— "Trinidad l ’ctrel ((E strelata trinitatis) ; intestine.
External < ’/ntnn-ters.— This Cestode is of a dirty white colour, and measures 3 cm. 

to 3'5 cm. in length. It is a more slender worm than the preceding, and the segments

F ig . 9 .—  Tetrabo thrius ca ther­
inae : th e  te rm in a l o rgans 
of th e  g en ita l ap p ara tu s . 
ec, m uscu lar ex te rn a l 
po rtion  o f  cloaca ; ic, in ­
te rn a l po rtion  ; s, c irru s  ; 
sb, eirrus-sac.
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arc moro uniform in size and shape. The head is succeeded by a very short neck, and 
segmentation begins almost at once. The segments are uniform nearly the whole way 
down the body. The genital pores are single and unilateral.

¡h u il— -The head is larga. It expands from its narrow junction with the neck to 
its bulbous end. It has four large suckers, which are deeply hollowed. They open 
above on its upper surface, and run for some distance along its sides (text-fig. 10). 
There is a free border formed bv the flap making the edge of the sucker. The head 
measures O'!,1 d 111111. from side to side and 1 nini, from before backwards. It is roughly 
sapia re when looked at from in front. Each sucker has an outside measurement of 
Odd nini, and an inside measurement of 0'24 mm.

St’i/iih’n/.i,— Ihilike the last C'estode, the uniformity of the shape and size of the 
segments is marked. Tliev measure 0'40 nun. from before backwards, and 0 '70mm.O  ti
from side to side. The borders are rounded, and they slightlv overlap one another. 
In a stained specimen the outer portion of the segments
remains unstained. The genital openings are unilateral and 
occur at the sides, rather upon the ventral surface. The
opening measures 0 04 mm. and is rounded. The eirrus-sac
measures 0 14  mm. and is also rounded. The vagina is fairlvO *■
wide. The testes, which number 40 to 40, are small and 
rounded ; they are confined definitely to the space between the 
excretory canals on either side. They are also generally
arranged in three distinct sets—the number in the middle 
set being far in excess of that in either of the other two. In 
front of these and near the cephalic end of the segment are 
the deeply-staining yolk-gland and ovarv. The ovary is O'OR nini. across and is 
rounded. The uterus is a simple sac, and the eggs occur late in the hinder segments. 
Two excretory canals run down either side, internally to the cirrus but externally to the 
testes, and arc continuous throughout the segments.O O

The main differences from the previous Cestode are in the genital openings, the 
number, distribution and arrangement of the testes, the shape of the head and suckers, 
and the uniformity of the segments in shape and size.

d5. Ti’tnilmtltnns irrii/htl, Leip. and Atk. (PI. IV, fig. 22.)
Trtriihnlhrinx irrhjhll, Leiper and Atkinson, P ro f. Zool. Sur., 1914, p. 225.

Strobila 2-2 nini, long, none of the segments containing eggs. Head 0'1 nun. in length. Testes 
constantly twelve. Auricular appendages of suckers well developed.

Host.— A few of these minute (destodcs were obtained from the gut of the Adélie 
Penguin ( I ’i/i/nsre/1* iiilelnu). a species which is usually peculiarly free from parasites of 
any kind.

Iltiul. The short neck is surmounted bv a large head with four suckers and 
a peculiar rounded armature. There is no rostellum, nor do hooks occur. The head

K 2

Fin. 10. — Telrabolhrim  
it lehmani : view of the 
an terio r extrem ity of 
the scolex.
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measures 0'4 mm. in length. The suckers attain  their greatest breadth, 0'2 mm., 
posteriorly. They have overhanging edges and ear-like prolongations.

Segments.— The neck is followed by twenty segments. The segments gradually 
increase in length from behind the head without diminishing iu transverse measure-o o
meut. The last segment has a breadth of 0'3 mm., and a length of 0T 5m m . The 
internal organs begin to develop at the eleventh segmcut. The genital pores are 
marginal and on the same side. There is a large thick-walled cloaca. The cirrus 
is large and muscular. The vagina leads into a wide straight tube. The testes areo o o
few iu number (twelve in each segment) ; their staining qualities markedly diminish 
iu the last segments. The ovary is situated iu the middle liue, and near the anterior 
border of the segment. In  front of this is a small, deeply-staining yolk-gland. The 
cirrus-pouches are external to the excretory canals and are situated marginally, iu the 
middle third of each segment,

Iu all the material obtained from Adclic Penguins the strobila had the ex tra­
ordinarily small size above noted. The number of testes is constantly twelve, and the 
auricular appendages are well developed.

Three species of Tetrabothrius have been found hitherto in Penguins, viz., T. 
joubini, Paill. , T. eudyptidis, Lönnberg, and T. lutzi, Parona. T. wrighti seems to 
correspond in many points to the description given by Fuhrmann for T. monticellii. 
The limited number of testes is especially remarked upon by Fuhrmann as peculiar 
to this species. 7’. joubini is reported, however, to have only five to eight testes. 
The type-material of that species is said to be immature and poorly preserved.

F a m . DILEPID ID A E.

Anomotaenia, Cohn, 1900.

36. Anomotaenia zederi (Baird). (PI. IV, figs. 23, 24. Text-fig. 11.)
T am ia  zederi, Baird, 1853.
Tetrabothrius zederi, Monticelli.
Prostlieeocntyle zederi, Fuhrm ann.

Host.— Emperor Penguin {Aptenodytes forsteri) ; intestine.
External Appearance.— The worms measure 4 to 5 cm. in length. The head 

hears a rostellum and four suckers, and is pointed, while caudad from the suckers 
there is a well-marked pyriform swelling which subsides after a course of 0 • 7 cm. 
to join the segments (PI. IV, fig. 23).

Jdead.— The head (text-fig. 11) is pointed, and there is a well-marked rostellum 
(r) measuring 0 • 24 mm. by 0*15 mm. transversely. The rostellum is retractile 
within a well-marked groove on the surface of the head. Its centre, distally, is 
marked by a small opening, and communicates with a hollow interior which forms a blind 
sucker situated within the rostellum. There arc two series of well-marked hooks (h), 
nine in caeli series. The hooks measure 0 ' 09 mm. from end to end;  0 ' 04 nini. 
from the tip there is a well-marked guard. They are 0 -01 nini. thick. The four
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other suckers (*) on the head are circular, and have an external measurement of 0 ' 24 nun. 
a n d a n  internal diameter of O 'l  nun. Their surface, is ileshv, and they arc unarmed. 
The head is succeeded bv a large globular neck measuring 0 ‘7 cm. in length and 0 • 5 cm.i O O Cu O
trans\'ersely. In the interior two wide wavy excretory canals nui toward the segments.

Sey nients.— The segments are very peculiar. There is a central portion, rounded 
dorsally and cupped ventrally. From the outer borders of each segment there is a well- 
marked lapel or apron which crosses from either side toward the centre. It is divided 
by a deep cleft in the middle line from its neighbour of the opposite side. The edge is 
crenated and suggests the macliicolatious on ramparts. Only in the latter segments 
were there any genitalia developed. The testes number 40 to 40, and are confined 
definitely to the dorsal portion of the 
segment. They are large and show a 
crenated outline. Two wide excretory 
canals run down either side, at the junction 
of the lapels with the segments. No eggs 
were present in anv of the segments. The 
longitudinal muscular bands are vervO *
marked. The genital pore is peculiar and 
opens on the border of the lapel ventrally ; 
the pores probably alternate. The anatomy 
of the segments is exceediuglv difficult to

O  O  J

make out.
Encysted in the Emperor Penguin, and 

completely closed off, occur forms consisting
of only the head and neck (PI. IV, fig. 24). Uther cysts occur (Tig. 24) in wlucli 
several individuals are present and the cyst is connected with the gut of the host.
These worms consist of a head and a varying number of flat immature segments, the
beginning of the genital apertures being visible ou the sides. There also occur more 
mature forms in the cysts showing the peculiar conformation of the segments. Iu 
detail the heads and necks of the three forms are identical. An almost analogous 
case is mentioned by Railliet and Henry. These parasites were obtained by the
French Antarctic Expedition from Pygoscelis jxijntn, and the authors ascribe the
mature form to Anomotaenia zederi.

O rder  TRYPANORHYNCHA.
F a m .  TETRA Ul IYNOII IDAE.

7'etrarhynehus, Rud., 1809.

47. Tetra rhytidum  sp. (larva). (PI. Y, fig. 45.)

This interesting little Tetrarhynchus was collected together with some larval 
Nematodes, encysted in the wall of the caecum of a Barraeouta (Le/iido/m* rattdafus) at

E io. 11.— A nom otaen ia  zederi (Rail’d): anterior 
portion of scolex, h, hooks ; r, rostellum ; 
s, suckers.
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the Bay of Islands, New Zealand. The specimens are minute, pearly white and almost 
spherical bodies, measuring, on the average, 1 ' 02 mm. long. The greatest breadth 
is 0 ’ 96 miii.

On the outer aspect of the anterior half of the- body are four large He,shy suckers 
surrounding a depression from which four rostella emerge. The borders of the suckers 
project beyond the body at their posterior limits. The muscular fibres of the suckers 
give the walls an appearance, of coarse striation.

The rostella are long and slender, slightly bulbous at their distal ends, and well 
armed with series of backwardly curved hooks. They measure 0 ' 45  111111. in length,
0 ' 06  111111. in breadth at their distal ends, and 0 ' 0 4  111111. at their proximal ends. In
vertical series the hooks number eleven rows, and in horizontal series eight rows.

From the posterior end of each hook-bearing rostellum, a cylindrical portion, 
possibly muscular, proceeds backwards and is surrounded by a short kidney-shaped sac. 
These sacs are 0 ' 3 7 111111. Ion y and 0 114 111111. broad.

Into the posterior half of the body a broad but short “ abdom en” or tail is
countersunk, and the tail shows a slight median depression. There are always a large 
number of chalk-bodies contained in the interior. The surface of the body is smooth 
and the whole cyst appears to be enclosed in a delicate transparent capsule probably 
secreted by the host.

Abothros, Welch, L876.

,‘38. Abothros atrehurias, Welch, 1876. (PI. V, fig. 36.)

This worm, a larval form, was obtained from the stomach of a small shark 
( Carcharins sp.) caught in 1910 a t the Island of S. Trinidad (Stat. 37). I t  consists of 
a clubbed anterior portion, and a longer and more slender tail “ telescoped ” into the 
fore-body somewhat after the manner of the “ abdom en” of Hemiurus. The total 
length is 21 mm., the anterior portion measures 7'3 111111., and the tail-end is 13'7 111111. 
long. The tail-end is in part protrusible.

The body is surmounted anteriorly by four slender rostella armed with hooks. 
The length of the rostellum is 0'7 111111. ; the breadth, which is uniform, being O' l2 111111. 
The vertical number of hooks is twenty-seven, and the horizontal number is eight 
in each row. The hooks are sharply down-curved, sharp-pointed, and with a broad 
liase; they measure 0'03 111111. from tip to liase. There is a striking diminution in the 
size of the hooks of the proximal rows. There is a well-marked sac for each rostellum. 
To each are attached long bundles of muscular fibres which run back, to become inserted 
into the line of attachment of the abdominal portion of the body. The excretory canals 
run down into the tail-portion. The skin is smooth and unarmed. In the interior of 
the bulbous anterior end there are a large number of granules of brown pigment.

Somewhat similar forms have been described bv Welch from the stomach of a 
shark ( C u r r h u r i i t s  sp.) and by Bennie and Beid from the muscles of the Bonito.
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Owing to the al».senna of suckers, "Welch created a separate genus A b u f / i r o s  for his 
specimen. Our material does not appear to differ from his species J .  c i t v c h t t r i u * .  

Welch merely states that the number of hooks on each rostellum is about 200.

SUMMARY AM)  CONCLUSIONS.

AY e now summarise the species that have been collected by the various Antarctic 
Expeditions up to the present time. The species described as new in the corresjionding 
déports are indicated by an a Jm isk.

Ross’s Antarctic Expedition, 1841-4 . -  speeies (b o th  n ew ).
C E S T O D A  :

* D ib o th r io c e p h a lu s  a n ta rc tic u s  (R a il'd ), 1853.
* T a e n ia  ze d e r i, R ail'd , 1855.

National Antarctic Expedition, 1 9 0 1 -4  (“ D iscovery”). I  species (3 new , 1 p re v io u s ly  k n o w n ). 

C E S T O D A  :

D ib o th rio ce p h a lu s  a u ta n - lie u x  (R a ird ) , 1855.
,, sc o tti, S h ip ley , 1907.
,, w ilso n i, S h ip ley , 1907.

N E M A T O D A  : —
* L e p to so m a tu m  m is t ra le .

Scottish National Antarctic Expedition (“ S co tia ” )- O ’ species (8 new , 5 p re v io u s ly  k n o w n , 
■I d o u b tfu l) .

CESTODA :—
* D ib o th  r i  o cep h a l us sc o tic u s , R e n u ie  a n d  R e id , 1912.

,, co a ts i, R e n n ie  a n d  R e id , 1912.
,, a n ta rc tic u s  (R a ird ) ,  1853.
„ m o b ilis , R e n n ie  a n d  R e id , 1912.
., p y g o sc e lis , R e n n ie  a n d  R e id , 1912.

A n c h is tro c e p h a lu s  m icro cep h a lu s  (Rud.), 1819.
H  y  me u o lc p is  .sp. 1 
P h y llo b o th r iu m  sp. 1 
T e tra rh y n c h u s  sp . 1

N E M A T O D A  :—
(p a ra s it ic )  :

*. I sea ris m ilio la ,  \ .  L in s t., 190(1.
* „ re c ta n g u la , v. Luist., 1900.

,, o sc u la ta , R u d . 1802.
,, d io m e d e a e , v. L in s t. ,  1888.
„  sp. ?

* M o n o ryg m a  liru la tu m ,  v. L inst., 1900.
(free  liv in g ) :—

T h o ra co sto m a  se tosum , v. L inst., 1S90.

A C A N TH I »CEPH A LA  : -
* E c h in o rh yn ch u s  a n ta rc tic u s , R e n n ie , 1900.
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Expédition A ntarctique Française (“ Pourquoi P a s ? ”)- IS speeies (4 doubtful, S new, 6 pre­
viously known).

CESTO D A  :—
* D  ¡p h y llo b o th r iu m  re s im u m , R ailliet and H enry , 1912.

,, w ilso n i (Shipley), 1907.
,, p e r fo l ia tu m ,  R aillie t and H enry, 1912.
,, c la v a tu m , R aillie t and H enry, 1912.
,, a n ta rc tic u m  (Baini), 1853.

sp, 1
A n o m o ta e n ia  ze d e r i, Baird, 1853.

* T e tr a b o th r iu s  jo u b in i , R aillie t and H enry, 1912.
* C h o a n o ta e n ia  d o m in ic a n a , R ailliet and H enry, 1912.

T e tra b o th r iu s  h e te ro c litu s , Dies., 1850.
sp. (?)

? „ sp.
sp.

N E M A T O D A
A s c a r is  d e c ip ie n s , K rabbe, 187A 

,, o sc u la ta , R ud., 1802.
* „ fa lc ig e r a ,  R aillie t and H enry, 1907 ( =  A. r a d ia ta ,  v. L inst., 1906).
* ,, s te n o m p h a la , R ailliet and H enry, 1907 ( =  A. re c ta n g u la , v. L inst., 1906).

A C A N T H O C E P H A L A
* C orynosom a  s ip h o , R ailliet and H enry, 1907 ( =  0. a n ta rc tic u s , Rennie, 19061.

British A ntarctic Expedition (“ Terra N o v a ”) 1 9 1 0 -1 3 .
A. 9 Forms previously recorded from the A n tare tie  Zone, represented in the eolleetion.

N E M A T O D A
L e p to s o m a tu m  se to su m , v. Linst., 1906.
A s c a r is  o sc u la ta , R ud. [K a th lc e n a ] . . . (Hosts, H y d r u r g a  le p to n y x , L o b o d o n  c a rc in o p h a g u s

and (larvae) T re m a to m u s  b ern a cch ii).
„ r a d ia ta ,  v. L inst. [K a th le c n a ]  . . (H ost, L e p to n y c h o te s  w e d d e lli) .
„ re c ta n g u la , v. L inst. [K a tld c e n a ]  . ( ,, ,, ,, ).

A C A N T H I ACEPHALA :
E c h in o rh y n c h u s  h a m a n n i, v. L inst. [C ory- (Hosts, L e p to n y c h o te s  w e d d e lli , L o b o d o n  ca rc in o -  

noso m a ], p h a g u s , H y d r u r g a  le p to n y x ) .

C ESTOD A  :—
T a e n ia  ze d e r i, B aird [A n o m o ta e n ia ]  . . . (H ost, A p te n o d y te s  f o r s te r i ) .
D ib o th r io c e p la d u s  m o b ilis , Rennie and Reid, ( ,, L e y to n y c h o te s  w e d d e lli) .

1912.
D ib o th r io c e p h a lu s  c o a ts i, Rennie and Reid, ( ,, ,, ,, ).

1912.
D ip h y llo b o th r iu m  p e r fo l ia tu m ,  R aillie t and ( ,, ,, ,, ).

H enry , 1912.

B. 3 Forms previously recorded from the A retic Regions, now found in the A ntarc tic  Zone.
N E M A T O D A  : —

F ila r ia  c r a ss ic a u d a , Creplin [C ra s s ic a u d a ]  . (H ost, M e g a p te r a ) .

A C A N T H I »C EPH A LA
E c h in o rh y n c h u s  tu rb in e lla  (Dies.) Porta . ( ,, ,, ).

[P o m p o rh y n c h u s] ,

T R E M A T O D A  : -
M o n o sto m u m  p l ic a tu m , Creplin [O g m o g a ster]  . (Hosts, L e p to n y c h o te s  w e d d e lli , L o b o d o n  c a rc in o ­

p h a g u s) .
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(H o s t,  J fe tja les tr is  macear m ickiy  

(H o s t,  D iom edea itu'lfUHtjfhnjs).

C. I Form previously recorded elsewhere and now found within the Antarctic Circle.
CESTODA

Tetrabothrius eylindnirm us  (R u d .) ,  1 SIO

D. New species,t collected in tlit* Antarctic Zone.
NEMATODA :

* K a th fcc im  s m i t i .......................................
ACANTHOCEPHALA :

I  M i i iiorh i/n eh ft s' e a mjibe 11 i ......................................(H ost, Trem atom us bernacchii).
,, n u n  ¡ cl'i ..................................
,, t l r h e n l t a in i ................................ (

TREMATODA :
* [¡cm  in rus o a t e s i ................................................................

* A jionurns bntn r s i ............................................... (
* l.cjiodora ( f a r r a n i i ...............................................(

(

(H o s t.  Treina to nuia bernacchii).

). 
)•

* Podocotyle jtennelH  .
* A llocread ium  Jonde r i . 

C E S T O D A ; -
* D ibofhritieejihalns la side y  i

,, archeri
* Dijihyllohoth r i  a m rujian
* Oria na ir Usan i . . . .
* T e tra b o th riu s 'irritfiifi
* Anthobothrium  iryaff i

(

(Host, L e p to n y c h o te s  ir e d d e l l i ).

( .. .. ).
( -  )•
( ,, I iii/iieiioplern horra I i x).
( " Pygoscelis- m illia e ) .
( ,, Trem atom us lien iarrh ii).

E. Forins collected in Tropical and Temperate Zones during the voyage of the “ Terra Nova.”
(1) P re v io u s ly  reco rd ed  :

C E S T O D A  :
Abothros carcharias, Weldi., lSTCi . . . (Host, <‘areliariits nji.).
Tetrabothrius heteroclitus, D ies.. ÏSÖO ( P u ffin u s cinereus).

( - )  S a w  species.
CESTODA

* Tetrabothrius c e c il l i i .......................................(Hosts, Trinidad Petrels, ( l ix ireh íla  tr in ita tis  and Œ .
arm in jon iana).

(H o s t,  Œ . tr in ita tis ).

( »  »  )•
( „  F r ig a te  ï i i rd ,  F reija  ta aquila  o r  I', ariel).
( ,, S o o ty  A lb a tro s ,  Phoebetria  p a lp eb ra ta ).

(H o s t ,  Lcjiiiliijiiix ram lalnx).

,, 11 i elieri i II i .............................
ca therinae  . . . .

,, p r i e s t l e y i ...........................
„ n e l s o n i .................................

(•S) Undetermined.
CESTODA

T e tra rh y n c h u s  ( la rv a ) ..................................
F. New ( te n e ra .

N EM A TO D A
(1) C r n s s i r a u t l a ......................................................Cenotype. F ila r ia  c ra x x ira u ila , Creplin, ÎN'JO.
(il) T e r r a n u m .......................................................  ,, T e rra  nora  11 ul 11 re lien , Leip, and A tk .,

1014.
(3) K n t h l e e n i t ......................................................( lenotype, A s c a r is  o sc u la ta , Kud., 1802,

CESTf ) 1 ) A :
(4) O r i a n a ....................................................... (lenotype, O ria n a  n ilso n i, Leip. and A tk .. 1011,

• b In T re m a to m u s  lien ia ee liii canglit ¡11 ieehole-trajis were found the developmental stages of <'ori/in ixa ui a 
h a m a n n i. D ilio fh rin rep lia ln x  spp. and Asearids, which a tta in  n ia tn ritv  in the A ntarc tic  Seals.

t  Diagnoses of these new species have already been published in tile Proceedings of the Zoological 
Sociotv, 1014, pp. 222—220.



fio “ T E R R A  N O V A ” EXPE DI TI ON .

LITERATURE OF ANTARCTIC PARASITIC WORMS.

1853.— E aiiîd, W . “ Catalogue of the species of Entozoa, or In testinal "Worms, contained in the collec­
tion of the B ritish Museum.”

1853.— B a i r d ,  W . “ Descriptions of some new species of Entozoa from the collection of the British
M useum.” Proc. Zool. Soc., P a r t  X X I, pp. 18-25.

1 8 9 2 . — L i n s t o w ,  O .  vox. “ Helm inthen von Süd-Georgien. N ach d e r  A usbeute der Deutschen Station 
von 1882-3.” Ja h rb . H am burg. Wiss. A nst. IX , pp. 59-77.

1896. L i n s t o w ,  O. v o x  “ N em athelm inthen.” H am burg. Magalhaonsische Sammelreise, Lief. I , pp. 
1- 21 .

1 9 0 6 .--L i x s t o w ,  O. v o x .  “ Nematodes of the Scottish N ational A ntarctic  Expedition,” 1902-4. Proc. 
Roy. Soc. Edinh. Vol. X X V I, pp. 464—472.

1904.— Dn M a x ,  J .  G. “ Nematodes l ib r f f ” Res. Voy. S.Y. “ Belgica,” 1897-99. (Zoologie.)
1907.— R a i l l i e t  a n d  H u n k y .  “ Nem athelm inthes parasites.” Expéd. A ntarct. F ranc., 1903-5.
1912. R a i l l i e t  a n d  H e n r y .  “ H elm inthes recueillis par l’Expédition A ntarctique Française du 

P o u rq u o i-P a s .” Bull. Mus. Hist-, N at. X V II I .  No. 1, p. 3 5 ; No. 2, p. 153.
1907.— R e n n i e ,  J .  “ On Echinarliynchns antarcticaI, n.sp., and its allies.” Rep. Sei. Res. Voy. S.V.

Scot in , 1902, 1903 and 1904. V, P a r t IV .
1912.— R e n n i e ,  J ., a n d  R e i d ,  A. “ The Cestoda of the Scottish A ntarctic  Expedition [Scotia].’’ Trans.

Roy. Soe. Edinb. Vol. X L V IIL , pt. I I .  No. 22, jip. 441—153.
1907.— S i i i p l e y ,  A . E. “ Cestoda.” N at. A n tarc t. Exped. [Discovery], 1901-4. N at. H ist. Published 

by the British Museum. Vol. I I I .

OTHER LITERATURE CONSULTED.

1861. V. B e n e d f . n ,  P. J .  “  Mémoire, sur les vers in testinaux .”
1899.— F u h r m a n n ,  O. “ Das Genus Prosthccocotyle.” Ccntralbl. f. B akt., X X V , pp. 863-67.
1908.— F u h r m a n n ,  (). “ Dic Ccstodcn der Vögel.” Zoolog. Jah rb ., Suppl. No. 10, H eft 1, pp. 1-232.
1888.— L i n s t o w ,  O. v o n .  “ Report on the Entozoa collected by H A LS. Challenger during the years

1873 -6.” “ Challenger1 ” Reports. Vol. 23. Zool., pp. 1-18.
1900.— L i n s t o w ,  O. v o n .  “ Die Nem atoden.” ln  Römer and Schaudinii, F auna A rctica. Bd. I , 1. Lief.,

pp. 117-132. (Published Jan .).
1905.— L i n s t o w ,  O. v o n .  “ H elm inthen aus Ceylon und ans A rktischen B reiten.” Zeitsehr. f. wiss. 

Zool, L X X X IT . Festsohr. Ehlers. Vol. 1, pp. 182—193.
1905.— L i n s t o w ,  (). vox. “ H elm inthen der russischen Polarexpedition, 1900—03.” Res. Sei. Expéd.

Polaire russe en 1900-03 sous la direction du Baron E. Toil, Mém. Acad. Imp. Sei. St. Pétersb., 
phys. mat. (8). Vol. X V II I ,  No. 1, pp. 1-17.

1905.— O d i i n e r ,  T. “ Die Trematoden des A rktischen Gebietes.” In Römer and Schaudinii, F auna 
A rctica. Bd. IV , pp. 291-372.

1905.— P o r t a ,  A. “ Gli Echinorhinchi dei Pesei.” A rchivio Zool., Napoli. I I ,  pp. 149-214.
1906.— P o r t a ,  A. “ Ricerche anatomiche sull’ Echinorhynchus capitatus, v. L inst., e note sulla sistem ática

degii echinorinchi dei cetacei.” Zool. Anz., X X X , pp. 235-271.
1909.— P o r t a ,  A. “ Gli Acantocefali dei M annniferi.” Arehivio Zool., Napoli. IV , pp. 239-85.
1909.— R a n s o m ,  B. H . “ The Taenoid Cestodes of N orth  American B irds.” U.S. N at. Mus., Bull. 69. 
1876. W e l c h ,  F. H . “ The A natom y of two parasitic forms of the family T etrarhynehiiH e.’ Journ .

Linn. Soc. (Zool.). Vol. X II ,  pp. 329—342.

LO N D O N  : P R IN T E D  B V  W IL L IA M  CLO W ES A N D  SO N S, L IM IT E D , D C K K  S T R E E T , S T A M F O R D  S T R E E T , S .E . ,  A N D  (1R E A T  W IN D M IL L  S T R E E T , W .



Parasitic Worms, PI.



P L A T E  I.

P i g s .  1,  -i, 7 .— Terranova antarctica.
,, 2, o, ï>.— Kathleena, scotti.
,, .'1, G, (J.— Leptosomatum setosum.

P ig . 1.— Terranoca antarctica, Leiper and A tkinson ; eQ Mustelus antarcticus. A nterio r portion showing 
a, simple œsophagus, and b, caecal prolongation of tile intestine.

P ig . 2 .— Kathleena scotti, L e ip e r  a n d  A tk in s o n  ; ex  Diomedea melanophrys. A n te r io r  p o r t io n  sh o w in g  
a, (esophagus, w i th  b, p o s te r io r  ap p en d a g e , a n d  c, th e  caeca l p ro lo n g a tio n  of th e  in te s t in e .

Pig. 3.— Leptosomatum setosum, v. Linst. A nterio r end, showing a, cephalic a rm a tu re ; h, œsophagus ; 
c, ocelli ; d, nerve-ring.

P i g .  -1.—  Terranova antarctica. Posterior end of female, a, anus.

P ig . 5. Kathleena scotti. P o s te r io r  e x tr e m i ty  of m ale , sh o w in g  sp., sp icu les. T h e  p a p illa e  a re  i l lu s tra te d  
in  tex t-fig . 1.

Pig. G.— Liptosojmitnm setosum. Posterior end of male showing four papillae, p., and the peculiar spicules, 
spt., accessory piece, op., and sucker, s.

P i g .  7 .— Terranova antarctica. A n terio r end, showing outline of the lips. In terlahia are absent.

P i g .  S.— Kathlcena scotti. A n terio r end, showing the lips, a, a', a", from the ventral aspect. There is 
a large interlabium , b, separating the two ventra l lips, a, a". The other two are not visible 
in th is position.

P’lG. 9. Leptosomatum setosum. H e a d ,  sh o w in g  a, cep h a lic  a r m a tu r e  in  o p tic a l sec tio n , a n d  b, c u tic u la r  
sp ines.
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P L A T E  TI.

10.— Pumjx/rhynchns turb inella , Dies,, complete male ; ex Balaenoptera borealis : a, rostellum  ; b, head, 
hearing large hooks ; e, neck ; d, </', t e s te s ;  c, prost» tic g lands; ƒ, c irru s ; y, bursal s a c ;  
</', sac partially  protruded.

11.— Corynosoma hamanni, v. L inst., m aie; ex Leptonychotes ireddelli: a—y, as in Fig. 10; h, l t ,  
spines on skin of body.

1 - .—Corynosoma hamanni, v, Li nst. ; larval s ta g e ; ex Trematomus bernacchii : a—y, as in Fig. 10. 
E nlarged 43 diameters.

13.— Echinorhynchus campbelli, Leiper and A tkinson, male ; ex Trematomus bernacchii : a-y, as in 
Fig. 10. ; 7, 7', lemnisei.

14.— Echinorhynchus debenhami, Leiper and A tkinson, m alu; ex Trematomus bernacchii : a -y, as in 
Fig. 10 ; 7, I', lemnisei.

15. Echinorhynchus rennicki, Leiper and A tkinson, m ale ; ex Trematomus bernacchii : a -y , as in
Fig. 10 ; 7, 7', lemnisei.
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PLATE JH.

Ein. 1(3.- Oi/nuu/aster pileatus (Creplin) ; ex Leptonychotes weddelli. V entra l view ; a, oral sucker; h,
wavy m argin of body ; <tp, genital pore ; or, ovary ; r, rugae : t, t', testes ; tit, u terus ; //,
yolk glands.

Fin. 17. Hemiurus oatesi, Leiper and A tk in so n ; ex Trematomus bernacchii, a, oral sucker; b, ventral 
sucker; c, c irru s ; d, abdom en; ex, excretory vesicle ; ; / ,  branch of g u t ;  i j j i ,  genital pore; 
or, ovary ; pit, pharynx ; sr, seminal vesicle ; t, t', testes ; ul, uterus ; y, y , yolk-glands.

Fio. 18.— Aponurus bowersi, Leiper and A tkinson ; ex Trematomus bernacchii. L ettering  as in  Fig. 17.

Fio. 19. Podocotyle pennelli, Leiper and A tkinson ; ex Trematomus bernacchii. L ettering  as in Fig. 17.

F in. 20.— Lepodora, ¡¡arrardi, Leiper and A tkinson ; ex Trematomus bernacchii. L ettering  as in I' îg. 17.

E tc. 21.- Allocreadium fowleri, Leiper and A tk in so n ; ex Trematomus bernacchii. Im m ature form. L ette r­
ing as in Fig. 17.
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PLATE TV.

F ig . 2 2 . -  Tetrabothria* wrighti, Leiper and A tkinson ; ex  Pygoscuifs adeliae. Complete bu t im m ature 
strobila, showing characteristic suckers, and the arrangem ent of the testes in the segments.

Fig. 23.— Anomotaenia zederi, ex Aptenodytes forsteri, im m ature form from cyst.

F i g .  2 4 . — A. zederi. Cyst dissected out f r o m  in testinal wall and showing long neck and opening into 
lumen of the gut of the host.

F i g .  25.— Tetrabothrius nelsoni, Leiper a n d  A tk inson ; ex Phoebetria palpebrata. Segment, showing a, 
genital atrium  ; h, vas deferens ; e, cirrus : t, testes ; v, vagina ; vs, vesicula seminalis.

F ig . 26.— Tetrabothrius creani, Leiper and A tkinson ; ex Œstrclata trinitatis ; head, showing suckers.

Fig. 27.— T. creani. Segments.

F i g .  28.- Tetrabothrius priestleyi, Leiper and A tkinson ; ex Frigate Bird (Fregata aquila or F . ariel). 
Im m ature segments ; c, cloaca ; sp, cirrus ; t, testes.

Fig. 29.— Tetrabothrius catherinae, Leiper and A tkinson : ex Œstrclata trinitatis ; scolex.

Fig. 30. -T .  ca therinae. Segm ents; c, c loaca; sp, c irru s ; I, testes.

F ig . 3 1 .— Tetrabothrius cylindraceus, ex  Megalus!ris maccormicki. S e g m en ts , sh o w in g  h o rse  shoe a r r a n g e ­
m e n t of te s te s  ; e, c lo a ca  ; sp, c ir r u s  ; /, te s te s  ; yg, y o lk -g la n d .
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PLATE V.

Fie. 33.- Oriana wilsoni, Leiper and A tk inson ; ex lialaenopbra borealis. H ead, an terio r surface, showing 
four round suckers ; no rostellum.

F ie. 33.— 0. wilsoni. H ead seen laterally, showing modo of a ttachm en t of slender neck.

F ig . 34.— 0. nrihani. Segm ents.

F ig . 30. T e tra r h y n c h u s  sp., ex L e p id o p u s  c a u d a tu s . L arva removed from cyst.

F ig . 36.— A b o th ro s  c a rc h a r ia s , W elch, ex C a rc h a r iu s , sp. Complete specim en; only th ree  of the four
rostella are shown.

F ig . 37 .— D ib o th r io c e p h a lu s  c o a ts i, ex L e p to n y c h o te s  w e d d e lli . Complete strobila.

F ig . 38.— D . coatsi. M ature segment ; c, cloaca ; d ,  u terine pore : e, u te ru s, containing eggs ; t, testes. 

F ig . 3 9 . — -Plerocereoid larva, ex T re m u to m n s  b ern a cch ii.

Fig. 40.— D ib o th r io c e p h u l ns la s h le y i , Leiper and A tkinson ; ex L e p to n y c h o te s  w e d d e lli . H ead.

F ig . 41.— D. lash leyi. Segm ents ; le tte r in g  as in  Fig. 38.

F ig . 43.— Plerocereoid la m a , ex Trem atom us bernacchii.
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I.—INTRODUCTION.

Tuii following descriptive account deals only with a part of the ^Mollusca obtained by 
the “ Terra N o v a” Expedition, namely, the lTosobranchs, Scaphopoda, and Pelecypoda.

Although the amount of material is not large, the number of undescribed species 
is considerable, but it is rather disappointing tha t no new generic forms were 
discovered.

1. Among the Antarctic series (tifty-eiglit species) twelve are new to the region 
explored by the “ Terra Nova.” The paucity of new species in such a remote region is, 
of course, in a great measure due to the fact that almost the same part of the Antarctic 
had previously been investigated by the ‘•'Southern Cross” and the “ Discovery.”

2. From off the north of New Zealand only thirty-four species were obtained, 
including four undescribed forms, and at Port Lyttelton, in the South Island, a specimen 
of Abjlafnja sa ul ¡i was extracted from the hull of the “ Terra Nova.”

3. Seven species from Station 38 (west of the Falkland Islands, in 125 fathoms) 
include three nfflv species of Gastropoda, an uudescribed ( 'anlium, aud the Cuspidaria 
(Cardioaa/a) sim illim a , described as new, from Station 42, off Rio de Janeiro.
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IC •• t e w Ka  n o v a ” k x p k o j t i o n .

■I. A t S ta t i o n  4*2. o it' R io  d e  -Jan e iro , in  4 0  f a th o m s ,  tw e lv e  i n t e r e s t i n g  n e w  fo rm s  

w ere  o b ta in e d .  T h is  s e e m s  a la rg e  p r o p o r t io n  o f  th e  t h i r t y - t w o  s p e e ie s  d r e d g e d  a t  th i s  

s t a t io n ,  h u t  th is  is a e e o u n te d  fo r  i ro n i  th e  f a c t  t h a t  c o m p a r a t iv e ly  l i t t l e  d r e d g in g  h a s  

h i th e r to  b e e n  d o n e  o tf  t h e  B ra z il ia n  c o a s t ,  a n d  i t  c e r t a in l y  w o u ld  ö f te r  a  f a u n a  w e ll 

w o r t  11 i n  V es t ig a  t io n .
As is well known, a West Indian facies obtains along this coast, and in the present 

collection nine of the thirty-two species recorded occur in the Antillean region.
5. F r o m  S ta t i o n  3G, S o u th  T r in id a d  I s la n d ,  in  th e  S o u th  A t l a n t i c ,  7 0 0  m ile s  e a s t  

o f  B raz il, o n lv  tw o  sp e c ie s  w e re  o b ta in e d ,  o n e  o f  w h ic h ,  Modiolaria lateralis, is  o f  

s p e c ia l  in te r e s t  as  s h o w in g  th e  e x t e n d e d  g e o g r a p h ic a l  r a n g e  o f  t h i s  w e l l -k n o w n  

E u r o p e a n  sp e c ie s .

II. DESCRIPTIONS O F SPECIES.

l. ANTARCTIC.

L IST  OF STA TIO N S.

Station 11)4. OU' Oates Land, 09 43' S., 103’ 24' E., 180—200 fatlis.
., 220. *>11’ Caju- Ailarc. mouth of L obcrtson’s Lay, 45-50 fatlis.
„ 294. Loss Sea, 74’ 25' S., 179 3' E., 158 faths.
,, 314. 5 miles N. of Inaccessible Island. M cM urdo Sound, 222-241 faths.
,, 31G. Off ft Licier Tongue, abuut 8 miles N. of H u t Point, M cM urdo Sound, 190-250 faths.
,, 331. Off Cape Bird Peninsula, entrance to M cM urdo Sound, 250 faths.
,, 338. McMurdo Sound, 77 13' S., 104 1 18' E., 207 faths.
,, 339. McMurdo Sound, 77 5' S., 104° 17' E ., 140 faths.
„ 340. Loss Sea, 70° 50' S., 104 12' E ., 100 faths.
,, .348. Off Larne Glacier, M cMurdo Sound, 200 faths.
„ 349. Off B utter Point, W estern shore of M cM urdo Sound, 80 faths.
,. 355. M cM urdo Sound, 77 40' S.. 106' S' E., 300 faths.
,, 350. Off G ranite H arbour, entrance to  M cM urdo Sound, 50 faths.

1. Lepeta eopphujeri (Smitii).

Tartura ( 1‘il illium) coppi mjeri, Smith, Proc. Zool. Soc., 1881, p. 35, pi. IV , tigs. 12, 12a.
Lcprit« (P i l id iu m )  antarctica, Sm ith, ‘“ D iscovery” Lam ellibranchiata, p. 12, pi. I I ,  figs. 11,

1 1a (1907) ; lledley, B rit. A n tarc t. Exped. 1907-9, Biol., vol. I I ,  Mollusca, p. 3.
Lepeta ( P il id iu m ) coppingeri : Thiele, Deutsche Siidpolar-Exped., vol. X I I I ,  p. 185.

S ta t i o n s  2 2 0 , .”>40. 3 4 8 . D e p th  4 5  2 0 0  f a th o m s .

In describing tin1 single specimen obtained by the ” Discovery” 1 noted that it was 
‘'narrower than A. r<i/>piit;/eri from the Straits of Magellan,” and had “ fewer 
radiating line.” 1 now (ind tha t the characters referred to are somewhat variable.

2. M a n ja r i te e  ¡/(‘u m ia ,  n . sp . PI.  1, tig . I.

Sh(‘ll turbinate, moderately nmbilieated, thin, greenish-iridescent, finely spirally 
lira te throughout, the threads upon f lie base below the periphery finer than those
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above, sculptured also with fine arcuate lines of growth, which arc coarser towards 
the suture, giving a somewhat cancellated appearance to the shell at this part ; they 
cross the four or five spirals below the narrowly channeled suture, producing minute 
sharp points or nodules upon them: whorls 5¿, the nucleus globose, white, smooth, 
porcella nous ; the next whorl with four spirals ; the third with seven, not all equal 
in thickness ; the penultimate with eleven ; and the last having about fourteen above 
the peripher)' and about twenty-five below; the umbilical area is smooth, dirty white : 
peristome thin, subcircular, interrupted on its junction with the whorl, the columellar 
margin slightly thickened, expanded upon the whorl and very narrowly reflexed; 
aperture iridescent and finely silicate, the grooves corresponding to the external line. 
Greater diameter 22, smaller diameter 19, height 18 mm.

Station 194, oft' Oates Land, 180-200 fathoms.
Only a single specimen of this beautiful shell was obtained. M. <-/iaro/inx, 

\\ atson,* from Kerguelen Island, is an allied form, but differs in colour and details of 
sculpt ure.

Mnri/nritc-s du/ris (Smith).
Valvatella dulcis, Sm ith, “ D iscovery” Gastropoda, p. 10, pi. 11, fig. S (1907).
Margarites dulcis : Thiele, Deutsche Siidpolar-Exped., vol. X I I I ,  p. I OU, pi. X I, fig. 21.

Stations 3 1G, 331 : 190-250 fathoms.
The figure of this species in Thiele’s work is much better than that in the 

“ Discovery” Report. The characters distinguishing this form seem to be fairly 
constant, but one specimen from Station 331 has the uppermost lira rather nearer 
the suture than usual.

4. A/itri/ai'ifi’x crebrilirulata (Smith).
Valvatella crebrilirulata, Sm ith, “ D iscovery” Gastropoda, p. 1 1, pi. 11, fig. 9 (1907).
Submargarita? crebrilirulata : Thiele, D eutsche Siidpolar-Exped., vol. X I I I ,  p. 258.

Station 331 : 250 fathoms.
The angle upon the body-whorl above the periphery is more apparent in the two 

specimens in the present collection than is indicated in the figure in the " Discovery” 
Report.

5. Afart/itritt’s, sp.
Station 194: 180-200 fathoms.
A single dead shell with a broken spire from the above station differs from all the 

known Antarctic forms. I t would probably consist of about five convex whorls, 
increasing rather rapidly. The last is suborbieiilar, rounded a t  the periphery, and 
ornamented with numerous spiral threads of unequal thickness. Altogether there are 
twenty-seven, of which about nine are finer than the rest, and in places they are

* “ C hallenger” Gasteropoda, p. 78, pi. V, figs. G-Git.
M 2
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alternately coarse and fine. Lines of growth very fine. Aperture obliquely
subcircular ; peristome thin, margins joined by a thin callus. Columellar margin
somew hat expanded.

G. M an ¡a veil a rifti I(/cas (Smith).

Valvatella refulgens, Smith, “ Discovery ” Gastropoda, p. 11, pi. I I ,  fig. 7 (1907); Hedloy, 
P rit . A n tarc t. Exped. 1907-1909, Biol., vol. I I ,  p. 4.

Margarella refulgens: Thiele, D eutsche Siidpolar-Exped., vol. X I I I ,  p. 188.

Stations 194, 31G, 331, 340, 355 : 100-300 fathoms.
A specimen from Station 13 is rather larger than the type, being 6 mm. both 

in height and greatest width.

7. Ejàtnaium  antarcticum  (Smith).

Scala antarctica, Sm ith, “ D iscovery” Gastropoda, p. 8, pi. I , figs. 10-lO n (1907).

Station 294 : 158 fathoms.
Only a single specimen, agreeing in all respects with the type from much 

shallower water.

8. ßa lim a  lirulata, n. sp. PI. I, fig. 2.

Shell subulate, generally a little curved or excentrie towards the apex, white, 
glossy ; whorls 9, slowly increasing, slightly convex ; suture a little oblique, narrowly 
hyaline-marginate ; aperture inversely auriform ; labrum (viewed laterally) promi­
nently curved, obscurely sinuate near the suture ; columella a little thiekened, united 
to the end of the labrum by a very thin eallus.

Length, 9 mm. ; diameter, 2 '75 .
Station 316 : 190-250 fathoms.
Nine specimens containing the reddish animals. This is the largest of the 

Antarctic species. The former lips are not observable unless very carefully looked 
for. Although the spire is tapering, the apex is not acuminate.

9. E u lim a  solitaria, n. sp. PI. I, fig. 3.

Shell small, white, shining, somewhat curved, et insisting of seven slightly eonvex 
whorls which increase gradually and are separated by an almost horizontal suture, very 
narrowly hyaline-margined beneath. Spire slightly arcuate with an oblique obtuse 
apex ; aperture inversely auriform, about one-third the length of the shell ; columella 
straightish, united above to the outer lip by a thin eallus.

Length, 4 mm. ; diameter, 1 • 5.
Station 331 : 250 fathoms.
A single specimen. Differing from the known Antarctic forms by its curved 

growth, form of the aperture, etc.
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10. I ? ¡ # * » ¡ 1 1  miurensis, Smith.
R isso a  M iurensis, Smith, “ Southern Cross” Mollusca, p. 205, pi. X X IV , iig. 17 (1902); 

“ Discovery” Gastropoda, p. 8, pi. II, fig. 2 ; Melvill and Standen, Voy. “ Scotia,” Zool., 
vol. V, p. 102; Lniny, Deuxième Expéd. Antarct. Erane., Gastropodes, p. 10; Iledlev, 
Brit. Antarct. Exped. 1907-9, Biol., vol. II, Mollusca, p. 5.

Stations 220, 210, 221, 240: 45 250 fathoms.
A synonym of Rissoa is A/ianf Itausa, (listel (Naturgeseh. Thierreiehs. 1S4S, p. x.).

11. R i s s o i a  I/I neilli is, Smith.
R isso ia  ijh ic ia lis , Smith, “ Discovery ” Gastropoda, p. 9, pi. 11, fig. 1 (1907); Hedloy, ISrit. 

Antarct. Exped. 1907-9, ISiol., vol. II, Mollusca, p. 5.

Stations 220, 316, 221, 240: 45-250 fathoms.
Twenty-three specimens, obtained a t the above stations, show tha t the characters 

pointed out in the original description, drawn up from only two examples, are (pute 
constant. Their surface is not so glossy however, due probably to their having been 
in spirit for some time.

12. /¿issaiu ¡/dillii, Smith.
R is so ia  y e lid a , Smith, “ Discovery” Gastropoda, p. 9, pi. II, fig. -r> (1907); Hedley, Brit. 

Antarct. Exped. 1907-9, Biol., vol. 11, Mollusca, p. 5; Thiele, Deutsche Siidpolar-Exped., 
vol. X III, p. 195, pi. XI, figs. 37, 38.

Stations 220, 210, 331 : 45-250 fathoms.
This species is closely related to Jl. transenna. Watson,* from 140 fathoms, 

between Clarion Island and Prince Edward Island. It is. however, larger and more 
coarsely spirally liratc.

13. l i ¡sania demissa, n. sp. PI. I, iig. 4.

Shell imperforate, white, smooth, slightly glossy; whorls 4^, convex: the apex
large, obtuse, flatly arched at the top : last whorl rounded at the periphery ; 
aperture subcircular, obscurely pointed above ; peristome continuous, the ends being 
joined by a callus on the whorl, columellar margin thickened and reflexed.

Length, 2 nun. ; diameter, 1 • 32.
Stations 220, 31G : 45-250 fathoms.
This species may be the R . rol it nina, Pelsenecr,f but the spire appears to be 

shorter, and the aperture rounder.

14. Rissoia rei/ularis, n. sp. PI. I, fig. 5.

Shell ovately conical, narrowly rimate, of a greyish colour; whorls G, regularly
increasing, a little convex, smooth, exhibiting only delicate growth-striæ ; spire

* “ Challenger” Gasteropoda, p. 003, pi. XLV, fig. 9. 
f Voy. “ Belgica," Mollusca (1903), p. 21, pi. V, fig. 55.
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conical ; aperture rather round : peristome thin at the edge, columellar margin slightly 
thickened and reilexed, united above to the outer margin by a thin callus.

Length, 3 ' 5 mm ; diameter, 2.
Stations 220, 310 : 45—250 fathoms.
This species differs from lí. adarensis, lí. ¡/laciali.s-, 11. deserta, and some others, 

by the conical spire and less convex whorls.

15. Sublacuna Indecora, Thiele.

Su b la cu n a  indecora, Thiele, Deutsche Siidpolar -Expech, vol. X III, p. 195, pi. X II, iig. 4, 
shell; pi. X V , fig. 19, radula (1912).

Station 340: 100 fathoms.
Two specimens, the largest 4*5 nun. in height, and 4 broad. These shells agree 

exactly with Thiele’s description, but their penultimate whorl is not quite so high as 
represented in the figure. Allowing for some variation, this is not of much importance. 
The operculum is concave above, and consists of about four whorls, separated by a 
thread-like suture.

10. Cupula-.s s abra at] irrasus, Pelseuccr.

C apulus subcom pressus, Pclseneer, Voy. “ Belgica,” Mollusca (1903), p. 20, pi. V, figs. 52-51 ; 
Iledley, Brit. Antarct. Exped. 1907-9, Biol., vol. II, Mollusca, p. 5; Thiele, Deutsche 
Siidpolar-Exped., vol. X III, p. 199, pi. X II, figs. 13, 14.

Stations 310, 331, 355 : 190-300 fathoms.
The figure given lay Pulseneer is tha t of a young shell, as pointed out by Thiele, 

whose illustration exactly represents the specimens in the present collection.

17. Marseniopsis awii is (Smith).

L a m e lla r ia  mollis, Smith, “ Southern Gross” Mollusca, p. 205, pi. X X IV , figs. 19-21 (1902). 

Stations 194, 338: 180-207 fathoms.
Seven small specimens of Marsenia/isis or allied genera from Stations 314, 340, 

348, and 355 have still to be determined, but these had better be left to the anatomist 
for investigation.

18. Marseniopsis canica (Smith).

L a m e lla r ia  conica, Smith, “ Southern Cross” Mollusca, p. 206, pi. X X IV , iig. 4.

Station 35G, off Granite Harbour, entrance to McMurdo Sound : 50 fathoms.
The genus Marsenia of Leach has been used bv Lergh instead of Lamellaria  ofO ./ ©

Montagu, <m the grounds that Leach limited the first section of Montagu’s genus to
Oscanius, Leach, and the second to Marsenia, Leach. The latter author’s generic 
names, however, were not published in 1820, but first appeared in the Ann. Mag. Nat.
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J list., Is47, vol. XX, p. 208. I'lie circulation oí “ inore than one copy of the Proofs” 
(Gray*) of 110 pages of his posthumous work, “ 31 oil. Brit. Synopsis,’ about the year 
1820, does not constitute publication. These names, therefore, cannot date earlier than 
1847. In tin1 meantime, in 1880. M e n k e f  had limited the name Luiiirlhiriii to the 
second section of that genus, and therefore undoubtedly it should be employed instead 
of Marsenia.

19. TTÎchot rojiix iiii/iirrtirii, Thiele. P I .  I, fig. 0.

Tricho trop is an tarc tica , 'Thiele, 1 hui tuche Siidpolar-Exped., vul. X II I ,  p. 197, pl. X II ,  lig. 6 ; 
pi. X \  , fig. 21, radula (1912).

Station 355 : 300 fathoms.
A single specimen, much larger than the shell described by Thiele, which was 

probably young. I t  is 8 ‘5 nini, in its greater diameter, and 7 '75 in height. 
The soft, thick periostracum is very remarkable, forming a close, spine-like coronation 
upon the spiral ridges. The form of the aperture in this more adult specimen is 
rounded and not quite so much produced as shown in Thiele’s figure. In a younger 
shell the form would, I think, be as depicted by him.

20. Trichairiijiix //luiiis/iint, n. sp. I']. I.  tig. 7.

Shell depressed, orbicular, Hat above, rather widely uinbilicated, with three thick 
keels upon the body-whorl, clothed with a thick, soft, dirty white periostracum, except 
upon the two white apical whorls ; volutions three, very rapidly enlarging, the first a 
little rounded, the rest flat above, separated by a channeled suture ; last whorl with a 
strong keel at the shoulder, and a similar one at the periphery, bordering the base, 
upon which is the third carina ; the periostracum consists of closely packed threads of 
growth ; aperture subcircular, white within ; peristome waved by the ends of the, three 
carime, expanded, subeontinuous, the columellar margin united above to the outer lip 
by a thin callus. Greater diameter 9 mm., height 5 '5 .  The operculum is triangular, 
and is composed of fine curved lines of growth, the illudens being terminal, as 
represented by the fig. (>a on plate XXIX of Adams’ " Genera of .Mollusca.”

Station 314 : 222-241 fathoms.
This remarkable species, of which only one specimen was obtained, differs in its 

depressed orbicular shape from all other known forins of 'Trir/iofm/iis, and rather calls 
lo mind the general aspect of Tiji/iistiw.

Trichâtropi-c usually exhibits a very slight notch or rudimentary canal at the base 
of the columella, but this feature is scarcely indicated in the present species. The 
rather large umbilicus is not peculiar, since 7’. /,-royeri is also openly uinbilicated, 
whilst, on the contrary, some other species are imperforate.

* Synopsis Moll. UL licit, by Leach, 1852, preface, 
f  Synopsis method. Moll. ed. altera 1830, p. 87.
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21. Torellia (Trichoconcha) mirabilis (Smith).
Trichoconcha mirabilis. Sm ith, “ D iscovery” Gastropoda, p. G, pi. I , figs. 7-7c (1907).
Torellia ( Trichoconcha) mirabilis : Thiele, D eutsche Siidpolar-Exped., p. 197.

Station 31G : 190-250 fathoms.
Une adult and two half-grown specimens. The latter have the peristome formed 

like the full-grown shell, but the spire is more sunken at the apex. Dr. Thiele has 
suggested that this form approaches Ton'll in too closely for generic separation, 
and tha t beyond the greater elevation or sunken character of the spire there is little 
to distinguish the northern and Antarctic genera.

22. Neoconcha rest ila, Smith. PI. I, fig. 8.
Neoconcha vestita, Smith, “ D iscovery” Gastropoda, p. G, pi. I , figs. 11-1 l e  (1907).

Stations 194, 340, 35G : 50-200 fathoms.
“ I t  has the appearance of being the young state of a shell that might grow to a 

considerable size, judging from the large apical whorls.” This supposition is now 
confirmed by the series of adult shells in the present collection. The largest example 
is 28 mm. in its greater diameter, and 23 in height. Even a t  this stage the shellO '  o  o

is thin and flexible, and consists of four to four and a half volutions, the last being 
very large and inflated.

The remarkable, very thick, spongy periostracum is not produced into a sort of 
coronation, a little below the suture, in any of the specimens, as described in the type, 
but its growth in oblique, closely packed lines of increment is maintained. I t is so 
thick th a t  the outer margin of the peristome appears to be incrassated, but in fact the 
shell itself is quite thin. The columella is rather broadly expanded, and is united above 
to the outer lip by a thin callus. The aperture is of a very pale olivaceous tint 
inside, but the peristome is bordered within by a reddish brown colour, the extreme 
edge being paler. The umbilicus is more open in the adult stage than in young 
specimens.

This remarkable form is one of the gems of the collection, and does not appear to 
be circumpolar, since it has not been discovered by any other Antarctic expedition.

It seems to be fairly constant in its general features, but one specimen exhibits a 
spiral constriction or sulcus at the upper part of the body-vvhorl. Another example, 
somewhat smaller, has four such sulci, marking off five spiral rounded bands on the 
body-whorl.

2 3 . Neoconcha inrit/nis, n. sp. PI. I, fig. 9.

Shell globose, thin, narrowly uinbilicated, covered with a thick, light, dirty 
olivaceous, horny periostracum, which is produced into five prominent, equidistant, 
acute, and delicately fringed keels upon the hody-whorl, of which the uppermost 
revolves up the short spire ; whorls four, very rapidly increasing, the last very large ;
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apical whorls whitish beneath the periostracum, the embryonic one being glossy ami 
very finely spirally stria ted; the peri ostracii iii exhibits closei} packed, oblique lines 
of growth ; aperture large, with a very thin, whitish, calcareous lining, somewhat 
roundish ; peristome olive brownish, not thickened on the outer margin, but having 
the little curved columellar edge expanded and reilexed, a thin callosity upon the whorl 
uniting it with the outer lip.

Urea ter diameter, 22 : height. 20 in iii. Aperture, 1-1 mm. long, I 2 in width.
Station : 155 : 300 fathoms.
The animal has a small oblong foot, squarish in front, and the tentacles are long, 

slender, tapering to a sharp point, having the eyes at their outer bases. As the soft 
parts are to be investigated by an anatomist, the radula has not been extracted. 
Having the general features of Xeoeativ/ia und a similar kind of operculum, it may 
for the present be left in that genus.

It is a most remarkable shell, and is quite distinct from any other Antarctic form 
excepting +\euciatvhu vestita, from which it differs in the remarkable manner in which 
the periostracum is produced into the conspicuous varium. Can this be only variation ( 
Three similar specimens were obtained.

24. Xativa ¡/visea, .Martens.
Natica ifrisca, M artens, Sitz.-Ber. Gesell. N atu r. F reunde, Berlin, 1S78, p. 24 ; W atson, 

“ C hallenger” Gasteropoda, p. 432, pi. X X V II I ,  fig. 5 ;  Strebei, Schwedisch. Siidpolar- 
E.xjied., G a s t ro p o d e n ,  p. 61, pi. V , fig. 66 ; Hedley, B rit. A n tarc t. Exped. 1907—9, Biol., 
vol. 11, Mollusca, p. 7 ;  Thiele, Deutsche Tiefsee Exped., vol. V II, pi. IV, figs. 2 , 3 ;  
pi. V II I ,  fig. 44, radula.

Natica delicatula, Sm ith, “ Southern C ross1' Mollusca (1902), p. 206, pi. X X IV , fig. 6 ;  
“ D iscovery’’ Gastropoda, p. 5 ; Thiele, Deutsche Siidpolar-Exped., vol. X I I I ,  p. 199, 
pi. X I I ,  figs. 16, 17.

Station 010 : L'40-250 fathoms.
In the ‘‘ Discovery” Report I expressed an opinion that X. <leHcatul<i would 

eventually prove to be merely the young state of A. ¡/visea, Martens, from Kerguelen 
Island. An adult shell from Station 310 of the present collection confirms that 
suggestion, and there appear to be several other described forins from these cold 
regions which are scarcely separable.

25. Amauropsis rossiana, Smith.
A m a u ro p sis  rossiana, Smith, “ D iscovery’’ Gastropoda, p. 5, pi. I, figs. 6, 6x ( 1907 ) : lled lcv , 

Brit. A n tarc t. Exped. 1907-9, Biol., vol. II, Mollusca, p. 7.

Stations 314, 310. 33L, 338, 33*.), 348, 355 : 140-300 fathoms.
Young specimens were obtained at each of these stations. At this stage of 

growth, with one exception, they do not exhibit the peculiar oblique ridges upon 
the last and penultimate whorls noted in the adult form. The operculum is horny 
and paucispiral, as might have been expected. In every instance, as in the type, the 
tip of the spire is invariably eroded.

VOL. 11. N
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20. Cerithiopsilla antarctica (Smith).

Lovenella antarctica, Smith, “ D iscovery” Gastropoda, p. 10, pi. I I ,  figs. G, Ga (1907); 
Hedleyi 15 ri t. A n tarc t. Exped. 1907-9, Biol., vol. I I ,  Mollusca, p. 5.

Cerithiopsilla antarctica : Thiele, D eutsche Stidpolar-Exped., vol. X I I I ,  p. 20ô, pi. X II ,  fig. 28.

Stations o 16, 331 : 190-250 fathoms.
The generic name Lovenella, Sai's (1878), being preoccupied for a genus of 

Bydroids described by Ilincks in 1869, was changed to (Cerithiella by Verrili in 1882. 
According to Thiele the radula of this and two allied species differs from tha t of 
( 'erit ¡iiella.

27. Prosipho eloia/atus, Thiele.

Prosipiho elomjatiis, Thiele, Deutsche Siidpolar-Exped., vol. X I I I ,  p. 210, pi. X I I I ,  fig. 5 (1912).

Station 338 : 207 fathoms.
A single specimen, rather larger than the type, measuring 14-5 mm. in length 

and G in diameter. The periostracum is yellowish, thickish, and in the dried condition 
more or less deciduous. The shell is white externally, also within the aperture.

28. Prosipho similis, Thiele, var.

Prosipho similis, Thiele, D eutsche Siidpolar-Exped., vol. X I I I ,  p. 207, pi. X II ,  fig. 32 ; 
pi. X V I, fig. 7, radula (1912).

Station 194 : 180-200 fathoms.
A single specimen agreeing in form with the figure, but differing in having 

three spiral threads instead of four on the upper whorls. In this respect it agrees with 
P . ¡/mcilis, Thiele, figured on the same plate (fig. 33), but that species is much more 
slender, and its aperture much shorter in proportion to the whole length of the shell.

29. Prosipho roíanlas, n. sp. PI. I, fig. 10.

Shell shortly fusiform, dirty whitish ; whorls 5 V first one and a half smooth, convex, 
forming a mammillated apex ; three following whorls with four spiral liræ, the last 
with thirteen, of which the two or three uppermost, like those on the spire, are finely 
nodulous through being crossed by longitudinal threads, about twenty in number, on 
the penultimate whorl ; line lines of growth cover the entire surface ; aperture pyriform, 
smooth, and white within, less than half the length of the shell ; columella arcuate 
above, oblique below; anterior canal moderately broad, oblique, and slightly recurved.

Length, 7'5 mm. ; diameter, 3'5. Aperture, 3 ‘5 mm. in length.
Station 331 : 250 fathoms.
Only a single specimen, but quite distinct from the other known forms of the 

<i;enus.O
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.‘50. i j Yosipho tu!ten: ul at us, n. sp. PI. I, fig. 11.

Shell oviitely fusiform, whitish; whorls 4¿, the first one and a half large, convex, 
smooth, forming a mammillated apex, the two following convex, with three strong 
spiral line, the last with live similar lira;, with well-marked (about eighteen) acute 
tubercles upon them, and also upon those of tin1 spire ; about eight liner smooth 
liræ encircle the lower part of the last whorl ; longitudinal plica*, corresponding to 
the tubercles, not strongly developed in the interstices ; lines of i i i  renient very hue, 
closely packed ; aperture pyriform, half the length of the shell ; columella gently
arcuate above, a little oblique below : canal rather broad, recurved.

Length, 5 mm. : diameter, 2 ‘75.
Station 316 : 190-250 fathoms.
Allied to P. cancellatus, but separable on account of having three instead of two 

liræ on the spire, and, like those on the body-whorl, they are coarser also and 
closer together.

.'51. Pros!],ho cancellatus, n. sp. PI. I, fig. 1:1 ; PI. 11, fig. 15.

Shell ovately fusiform, dirty white, consisting of 4¿ whorls ; the one and a half
apical smooth, forming a rounded nucleus, the two following convex, with two spiral 
liræ around the middle, and the last with about twelve liræ, eight of which on the 
anterior part of the shell are finer than the four above, which, like those on the. 
spire, are acutely nodulous through being crossed bv fine longitudinal threads, about 
eighteen on the penultimate whorl ; extremely fine striæ of growth are observable 
between these threads; aperture almost half the length of the shell; anterior canai 
moderately broad, a little recurved ; columella rather straight, not quite perpendicular, 
smooth, covered with a thin white callus.

Length, 5 mm. ; diameter, 3.
Station, 340 : 100 fathoms. Also Station 42, off Rio de .Janeiro, 40 fathoms.
This species, of which only a single specimen is at hand from Station 340, 

must be closely related to P. uoilusus of Thiele, bu t the spiral line appear to be 
finer, the tubercles more acute, and more numerous. The longitudinal threads are 
more delicate, and are continued farther over the body-whorl, thus producing a 
cancellated appearance. The specimen from Station 42 is figured on Plate II.. fig. J5. 
I t  agrees in every respect with that from Station 340, and consequently it seems 
probable tha t some mistake in connection with the localities has occurred. It is not 
likely that this species lives in sueli remotely distant regions.

32. Prosipho cuin/eiiifus, n. sp. PI. I, fig. 12.

Shell shortly fusiform, whitish ; whorls 5, first two smooth, convex, forming a 
dome-like apex, two following convex, with four spiral liræ, of which the uppermost 
is finer than the rest; last whorl with live principal liræ, and about thirteen much

N 2
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filier ones below them ; the stronger liræ, like those on the spire, are more or less
nodose by being crossed by rather faintly developed longitudinal plieæ, about fifteen
on the penultimate volution ; aperture pyriform ; columella arcuate above, oblique 
anteriorly ; canai oblique, recurved.

Length, 7'5 nini. ; diameter, 3\5. Aperture, 3*5 long.
Station 194 : 180-200 fathoms.
In general features rather like P. mundus, bu t having less pronounced cancellation, 

a different apex, and finer spirals on the lower part of the body-whorl.

33. Pareuthria innocens (Smith).
Thesbia innocens t, Sm ith, “ Diseovery ” Gastropoda, p. 4, pi. I , figs. 1 - la  (1907); Hedley,

B rit. A n tare t. Exped. 1907-9, Biol., vol. I I ,  Mollusca, p. 6.
Pareuthria innocens: Thiele, D eutsche Siidpolar-Exped., vol. X I I I ,  p. BIB, pi. X I I I ,  fig. 23 ; 

pi. X V I, fig. 22, radula.

Stations 31G, 331 : 190-250 fathoms.
This species was originally doubtfully assigned to the genus Thesbia, but the 

study of the radula by Thiele shows tha t it is practically the same as tha t of 
Pareuthria.

34. Neobuccinum eatoni, Smith.
Neobuccinum eatoni, Smith, 1875. For full synonymy see Lamy, Deuxième Expéd. A n tarc t. 

Franç., Gastropodes, p. 5 (1911); Hedley, B rit. A n tarc t. Exped. 1907-9, Biol., vol. I I ,  
Mollusea, p. fi, pi. I, figs. 11-12.

Station 340 : 1G0 fathoms.
Although only one dead shell was brought home by the expedition, it is said 

to be “ abundant in five to sixty fa thom s” (Hedley).

35. Neobuccinum tenerum, Smith.
Neobuccinum tenerum, Smith, “ D iscovery” Gastropoda, p. 2, pi. 1, figs. 2, 2 a  (1907).
Probuccinum tenerum : Thiele, Deutsche Siidpolar-Exped., vol. X I I I ,  p. 2 1 1 ,  pi. X I I I ,  fig. 2 1 ,  

shell, 2 1 a , operculum ; pi. X V I, f ig . 2 1 ,  radula.

Stations 331, 340. 356 : 50-250 fathoms.
Three specimens rather older and more thickened than the type, and consequently 

hardly pellucid. The very slight modification in the radula, form of the shell and 
operculum does not seem sufficient to warrant generic distinction.

36. Volutini rjut climenti (Lamy).
Buccinum charcoti, Lamy, Deuxième Expéd. A n tare t. Franç., Gastropodes, p. 4, pi. I, figs. 1-2

(1911).

Station 194 : 180—200 fathoms.
Two specimens, the larger much broken, 22 nun. in length ; the small one, 

ex ideiitly young, only 13. Both have the spire more or less eroded, and even more 
obtuse than as represented by ban/iy’s fig. f.
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The .soft parts accompany the shell, and since they present no operculum, and 
taking into consideration also the general form of the shell, 1 am inclined, until the
animal has lieen investigated, to place this species in the genus I olnf harpa.

37. Tw/'hmi lomjstajji, Smith.

Trujilloii longstaffi, Sm ith, “ D iscovery” Gastropoda, ]>. 3, pi. 1, figs. 3 -3 1> (1007); Hedley,
B rit. A n tarc t. Exped. 1007-0, Biol., vol. IT, .Mollusca, p. 3, pi. I, fig. I I.

Station hoi : 250 fathoms.
A single specimen was found by AÍr. I!. E. Priestley, at “ Evans Cove, Terra 

Nova Bay, Victoria Land, in glacier 30 feet above sea level.'’ Possibly carried to 
this place by a bird, or, being very light when devoid of the animal, blown there 
by the high winds which prevail in tha t inelement region.

38. Trophon roni inanensis, Smith. PI. I, fig. 14.

Trophon coulmanensis, Sm ith, “ Discovery ” Gastropoda, p. 3, pi. I, figs. 4 —fit (1907) ; Thiele, 
Deutsche Siidpolar-Exped., vol. X I I I ,  p. 212.

Station 194 : 180-200 fathoms.
A single specimen from this station containing the animal is rather larger than 

the tvpe, and some of the lamella; on the back of the body-whorl are produced 
into hook-like hollow spines.

I t  is 1Í)'5 111111. in length, 10 in diameter, and consists of six volutions.

39. 'Trophon shackletoni. Iledley. PI. I. fig. 15.

Trophon shacldctoni, H edley, B rit. A n tarc t. Exped. 1907-9, Biol., vol. I I ,  (Mollusca, p. 7, 
pi. I , fig. 13 (1911).

Stations 810. 340, 355 : 100 800 fathoms.
This species is quite distinct from 7’. roni inanensis, differing in having the whorls

at the shoulder just below the suture rounded, and not tabulated or angulated. ín
character the erect lamella; are very similar to those of 'Trophon lari niât as (Martvn).

40. 'Trophon d rj/ijalskii, Thiele.

Troj/hon drygalskii, Thiele, Deutsche Siidpolar-Exped., vol. X II  I, p. 213, pi. X I 11, fig. 25 (1912).

Stations 310, 340 : 100-250 fathoms.
One specimen from Station 840, 8 mm. long, and 3 -5 in width, and a smaller one 

from Station 810. Bemarkable on account of the very numerous, delicate, and 
somewhat wavy lamellæ, alani} twenty-six on a whorl. Above the shoulder the 
volutions in these specimens are less sloping than as represented bv Thiele’s figure, ami 
the columella is not so straight, inclining to the left anteriorly.
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41. Mar<jinclla hyalina, Thiele.
M a rg in e lla  h y a lin a ,  Thiele, Deutsche Siidpolar-Exped., vol. X IIL , p. Li 175, pi. X I l l ,  lig. 26

(1912). '

Stations 310, 331, 339, 340 : 140-230 fathoms.
This species was described by J)r. Thiele from very young specimens, only 

3 ' 5 mm. in length. The largest “ Terra N o v a” shell is 14 mm. long and 7 in width, 
and the aperture is 11*5 nini. in length, and 3 wide. Although this specimen may 
be adult, it  does not exhibit any thickening of the labrum.

42. Volutomitra ƒ 'rat/illima, Watson.
V olu tom itra  f r a g i l l im a ,  W atson, “ Challenger ’’ Gasteropoda, p. 263, pi. X IV , fig. 7 (1S85).
P a ra d m e te  typ ica , Strebei, Schwedisch. Siidpolar-Exped., Gastropoda, p. 22, pi. I I I ,  figs. 

3 5 a -3 5 f ; Melvill and S tanden, Voy. “ Scotia,” Zool., vol. V , p. 131.

Station 194 : 180-200 fathoms.
The Kerguelen shell figured by Watson has a much shorter spire than other 

specimens from the same locality which agree perfectly with Strebel’s figure of 
Paradmete typica. The specimen in the present collection is of the same form, having 
the produced spire.

W ith regard to the generic position of this shell it appears to me to agree in all 
respects with Volutomitra rjrönlaiidica, and consequently the genus P anul mete was not 
required. The animals of these Antarctic forms are as yet unknown, bu t it is possible 
that, when they have been investigated, they may be found to otter characters sufficient 
to separate them from their northern allies, in which case the genus Paradmete will 
become available for their reception.

43. Admete delicatula, Smith.
A d m e te  de lica tu la , Smith, “ Discovery ” Gastropoda, p. 4, pi. I , figs. 5, 5a (1907).

Station 316 : 190-250 fathoms.
A single dead shell only, but agreeing in all respects with the type.
A. antarctica, Strebel (Schwedisch. Siidpolar-Exped., fiastropoden, p. 21, pi. IV, 

figs. 44a-o, 1908), is closely allied to the present species, but the spire is rather shorter 
and the spiral sculpture finer.

44. Dent/dium nutjorinum-, Mai nile and Eoche,brune.
D e n ta liu m  m ajorinum , M. and lt., Mission Scientifique du Cap H orn, Zool., vol. V I, Mollusques, 

p. 100, pi. IV , fig. 10 (1889) ; P ilsbry, Man. Conch., vol. X V II ,  p. 27, pi. X I I ,  figs. 98, 99 
(copy of M ab. and Roche.).

Station 194 : 180-200 fathoms.
The specimens from the above station agree, exactly with the figure, bu t the 

largest of them is only 24 mm. long, whereas the type appears to be about 50 mm. 
The longitudinal costai are about 18-20 in number anteriorly, fine, yet not acute, 
rather uniform in thickness, and a trifle narrower than the interveninir grooves, TheO O
fine stray of growth are a little oblique.
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45. Lis\(irra nntoirndrusi.s. Melvill and Standen, var. PL 1, tigs. IG, 17.

Listaren nutí.rcaflensis, M. and S., Voy. “ Scotia,” Zool., vol. V , p. 114, pi. figs. 14, 14a (1909).

Stations 194, :> 14, MIG, MM1, MMD. M40. Depth ranging from 140-457 fathoms.
The specimens from the above stations diifer slightly from typical examples from 

the South Orkney Islands. They are thinner and not quite of the same form, the 
hinge-line being a little shorter, so that the valves have a less broad-shoulderedO O '
appearance.

The number of the hinge-teeth is variable. IMelvill and Standen state that there 
are five on each side of the hinge-plate.” I have carefully examined two examples 
from the South Orkneys, and rind in both valves six in front of the central ligament 
and four behind.

In the “ Terra H o v a” specimens also similar variation as regards the hinge-teeth 
is observable, as indicated below.

Three specimens from Station 331.

A  specimen from Station 194.

The inner margin of the valves is described as “ crenulate,” but it should have 
been stated that on the ventral side, where the byssus would pass between the valves, 
the edges are smooth. The denticulatum in the “ Scotia ” specimens is a little stronger 
than that of the " Terra Nova ” shells.

Lissarca ¡/ourdoui (Lamy*), if not a variety of the present species, is very closely 
related, and L. Ivrf/mden.s-is (Thielef) is hardly separable. The species is probably 
circumpolar, and exhibits slight modifications in different localities, as indicated by 
the variation in the “ Terra N o v a” specimens, from those described from the South 
Orkneys.

4G. fJmnjtsis nutrioiteima, Smith (?).

Limopsis marionensis, Smith, “ C hallenger” Lam ellibranchiata, p. 1254, pi. X V II I ,  tigs. 2-2h 
(1885).

Stations MIG, 349 : 80-250 fathoms.
Only two worn dead valves were obtained, and it is consequently difficult to 

determine with certainty to which species they belong.

Anterior. Posterior.
L igh t valve o o

O

ff J) 5 3
j * 5 5

Left ,, 5 3
J) >> 5 3
yy 5 3

Flight ., G 5
■Lítíf t  y y • G 5

* D e u x ièm e  L x p é d .  A n t a r c t .  F ra n ç a ise  (1 9 0 8 - 1 9 1 0 ) ,  p. 91 (1911) ,  a s  A rea  (B a th y a rc a ) ijaunloui. 

I  D e u t sc h e  S i id p o la r -E x p ed . ,  vol. X I I I ,  p. 253, pi. X V U I ,  tig. 7 (1913).
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47. Limopsis lilliei, u. sp. PI. I. fig. 18.

Shell quadrately rounded, rather convex, a little inequilateral, very slightly 
broader behind than in front, covered with a yellowish pilose periostracum ; hairs very 
short, glossy, golden, crowded, arranged in concentric and radiating series, some of the 
latter, inillim. apart, having coarser setæ than the very delicate intervening series ; 
valves rather thin, a little shorter in front than behind, broadly curved anteriorly, a 
little higher and less curved posteriorly, ventrally very broadly arcuate, white within, 
very delicately radiately striated, except a narrow smooth band along the lower 
margin, and a smooth space on each side defined by a faint ridge enclosing the large 
subpyriform adductor-scars ; margins smooth, not ercuate; hiuge-platc narrow, with 
three or four denticles on each side of the elongate triangular ligament ; umbonosO  O  O  '

obtuse, eroded at the tip.
Length, 14 m m .; height, 13; diameter, 7.
Stations 331, 339. Me ¡M urdo Sound, 350 and 140 fathoms.
This species is apparently quite distinct from any of the known Antarctic forms 

of Limopsis, and is chiefly distinguished by its beautifully and delicately setose 
periostracum, and also by the unusually broad form. A single valve from Station 339 
is rather narrower posteriorly than the type from Station 331.

48. Lim opsis (/rondis, Smith. ,

Limopsis grandis, Sm ith, “ D iscovery '' L am ellibranchiata, p. 5, pi. I I I ,  figs. 7 -7n (1907); 
Thiele, Deutsche Siidpolar-Exped., vol. X I I I ,  p. 228.

Station 355. McMurdo Sound, 300 fathoms; also oft’ new land, south of Ballone 
Island, in 200 fathoms.

A number of specimens in fresh condition, showing tha t the periostracum is light 
brownish rather than “ yellowish,” as originally described.

I t  has been suggested by E. Lamy* tha t this species is the same as L. jousseaumei, 
’Mab. and Roehebr., but on the other hand Dr. Thiele has shown that they are distinct, 
on account of certain hinge-characters.

49. Adueñaren nitens, Pelseneer.

Adacnarca nitens, Pelseneer, Voy. “ Belgica,” Mollusca (1903), pp. 24, 41, pi. V II, figs. 83-88 ; 
Sm ith, “ D iscovery” Lam ellibranchiata, p. 5, pi. TII, figs. 6-Gc ; Lamy, Expéd. A n tarc t. 
Franç., Pélécyp., p. 19; id., Deuxième Expéd., Pélécyp., p. 2 7 ; Thiele, Deutsche 
Siidpolar-Exped., vol. X I I I ,  p. 228 : Hedley, B rit. A n tarc t. Exped. 1907-9, Biol., vol. I I , 
Mollusca, p. 3.

Stations 194, 316, 338, 339, 340, 356. Depths, 50-250 fathoms.
Apparently a circumpolar form.

* D e u x iè m e  E x p é d .  A n t a r c t .  F r a n ç . ,  Fé lécypodes ,  p. 20.
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50. P/ii/o/na/a /¡mn!</es, Smith.
P h ilo b rya  Humbles, Smith, “ Discovery ” Lam ellibranchiata, p. I, pi. I l l ,  figs. 2 - 2 n  (1907) : 

lledlov, Brit. A n tarc t. Exped. 1907-9, Biol., vol. II, Mollusca, p. 3.

Stations 194, 294, 014. 3 Ui, 031. 009, 040.
Mr. .lames Murray, in his preface to Mr. Hedley’s report, states that this species 

and Lima ln xL /so iii were abundant. The largest specimen from Station 009 exceeds
the dimensions given in the ‘‘ Diseoverv " report. It is 9 -75 nan. in length,
10, 25 high, 5 in diameter.

51.  I '¡ilam i/*  calix’c h i  ( S m i t i i ) .

Pecten colbecki, Smith. Report “ Southern C ross” Mollusca (1902), p. 212, pi. X X V , fiii. 11 ; 
“ D iscovery” Lam ellibranchiata, p. 0, pi. I l l ,  figs. 9, 9 a :  Lamv, Deuxième Exped. 
A n tarc t. F rançaise (1908-1910), p. 2.9 ; Melvill and Standen, Vov. “ Scotia,” Zool., 
vol. V, p. l i l i ;  Hedley, llrit. A n tarc t. Exped. 1907-9, Biol., vol. II, Mollusca, p. 3 I 
Thiele, Deutsche Siidpolar-Exped., vol. XIT1, p. 225.

P ec ten  ra co v itza i, Pelseneer, Voy. “ Belgica.” Mollusca (1903), p. 27, pi. V II I ,  tigs. 101- 102 ; 
Lam y, Exped. A n tare t. F ranç., Pélécyp., p. 10, pi. 1, figs. 19-21.

Station 350 and on shore K va lis Cove, Terra Nova Bav.

52.  L Í  u m  ( L Í ""itala) hoili/sanl, S m i t h .

L im n  (L im a tu la )  hodgsoni, Smith, “ D iscovery” Lam ellibranchiata, p. 0, pi. I l l ,  figs. 9 -0a
(1907); Hedley, B ritish A ntarc t. Exped. 1907-9, lîiol., vol. IT, Mollusca, p. 3 ;  Thiele,
Deutsche Siidpolar-Exped., vol. X I I I ,  p. 220.

Stations 194, 3 Ui, 331, 339, 348, 355. 350 : 50-300 fathoms, and " Evans Cove, 
Terra Nova Bay, in glacier. 30 feet above, sea level (1!. E. Priestley).

Apparently very abundant. “ The L Í  u m  is constantly present at depths of 
twenty-five to eighty fathoms. Very commonly the animal is embedded in a sponge, 
usually in one of the softer horny kinds ’’ (.). Murray in the preface to Mr. Hedley s 
report).

53. I'anllta  astartoides,]Martens.
C ardita  astarto ides, M artens, Sitzungsberichte Gesell. Xat. Freunde, Berlin, 1878, p. 25 : 

Smith, “ C hallenger” Lam ellibranchiata, p. 212, pi. X V , figs. 2-2c ; Lamy, Expéd. 
A n tarc t. Franç., Pélécyp., p. 1 4 ; Smith, “ D iscovery” Lam ellibranchiata, p. 2 ;  Lamy, 
Deuxième Expéd. A n tarc t. Française (190S-191U), p. 2 1 ; Thiele, Deutsche Südpolar 
Exped., vol. X I I I ,  p. 230, pi. XVI1T, fig. 10.

Stations 194, 294. 310, 331. 339, 340, 355 ; 140-300 fathoms.

54. Keili" s'nttuhm*, Smith.
K e llia  sim ulans, Smith, “ D iscovery” Lam ellibranchiata, p. 2, pi. I l l ,  fig. 1 (1907); Lamy, 

Deuxième Expéd. A n tarc t. Française (1908-1910), p. 20.

Stations 194, 331 ; 180-250 fathoms.
Only five specimens were obtained. The largest of them is a trifle larger than

the type, being 8 mm. long, 5 75  high, and 3 7 5  in diameter. In describing this species
VOL. II. o
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it was stated timt there were two small cardinal teeth in the left valve. One of 
these, immediately heueath the umbo, should perhaps he regardeil rather as a 
thickening of the hinge-line than a tooth. The second distinct denticle is just in 
advance of the umbo.

55. Tellimya antarctica, Smith.
T e llim ya  an ta rc tica , S m ith , “ D isc o v e ry ” L am ellib ran ch ia ta , p. 3, pi. I I ,  figs. 1G-1Gb (1907).

Station 331. Off Cape Bird Peninsula, entrance to HeMurdo Sound, 250 fathoms.
Only two specimens obtained. ( [yamiitin subquadratum, Pelseneer,'* is the same 

size and very similar in form, but is described as flattened aiid reddish brown. 
J [outatjuia charcoti, Lamv.f and Tellimya minima, Thiele,| are also closely allied to the 
present species.

50. Anatum  elliptica, King and Broderip (1831).
For references and synonymy, see Lamy, Deuxième Fxped. Antaret. Française 

(1908-1910), Aioii, p. 21.
Cape Evans, HeHurdo Sound, February 8th, 1911, in 5 fathoms (D. C. Lillie).
A single specimen containing the animal. The species has a circumpolar range, 

and also occurs at Kerguelen Island. AIr. Hedley (Brit. Antarct. Exped. 1907—9, 
Aioii, p. 3) states that it was found “ abundant from 7-30 fathoms.”

57. Thracia meridionalis, Smith.
T h ra c ia  m erid io n a lis, Sm ith , “  C hallenger ” L am ellib ranch ia ta , p. GS, pi. V I , figs. 4 -4 n  

(1 8 8 5 ); “ D isco v ery ” L am ellib ran ch ia ta , p. 1 ; L am y, E xpéd . A n ta rc t .  F ran c ., Pélécyp., 
p. 15 ; id ., D euxièm e E xpéd ., p. 22 ; H ed ley , P r i t .  A n ta rc t . E xped . 1907-9 , Biol., vol. I I ,  
M ollusca, p. 3.

Stations 31G, 331, 348, 349, 35G, and Evans Cove, Terra Aova Bay, Victoria 
Land, 30 feet above sea level in glacier (lb E. Priestley).

A single dead valve only from the last locality, probably blown there.

2. A BAY ZEAL A AD.

1. ] I el ci oni sc us radians (Cfmelin).
P a te lla  ra d ia n s, G m elin, Syst. n a t., p. 3720 (1790).
H elcioniscus r a d ia n s :  P ilsb ry , M an. Concii., vol. X I I I ,  p. 139, pi. L X 1 X , figs. 25 -39 , 

pi. X X I I I ,  figs. 4, G-8 ; S u tor, D a n .  N.7Í. M oll., p. 81, pi. V I I ,  fig. 13.

Station : Bay of Islands.
One specimen The species is very variable, very common, and widclv distributed 

throughout Aew| « a la in i .  //. antipodum  (Smith), regarded by Suter (Haima], p. 79) 
as a separate species, I now regard B; a variety of II. radians. The figures illustrating

* Voy. “ B elgica,” M ollusca (1903), p. 15, pi. IX , fig. 124. 
t  Expéd. A n ta rc t . F ranc ., Pélécyp., p. 13, pi. I , figs. 13, 14.
I  D eutsche Hiidpolaj'-Exped., vol. X I I I ,  p. 284, pi. X V I1 1 , fig. 13.
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Suters work, although here quoted in the text, have not yet heen issued, hut were
“ expected to he available b\ the end of I i) 14.

‘2. f ’mit/inriilu.* rufozona, A. Adams. Id. I, fig. 1!).
C anth iridus ru fozona , A. A dam s, Proc. Zool. Soc., 18.7], p. 170.
Cantharidus rufozona: S n tcr, Proc. Alulae. Soc., vol. I I ,  p. 274, fig. of im m atu re  shell, p. 27 1 : 

id ., M an. X .Z . M oll., p. 127, pi. X X  A V, lie. 1G.

Station CU, near North Cape, New Zealand : I I  20 fathoms.
This shell is described hv Sutor as " ra th e r  thin,” hut this is not the fact, since,

for a shell of sueli small size, it certainly is rather solid. It varies in form, some
specimens being narrower than others, and the spiral liræ are sometimes fewer and 
coarser.

0. Solariella rijeini, Could.
Solarium egenum, Gould, Proc. Post. Soc. X a t. H ist., 1840, vol. I I I ,  p. 84 ; id., U .S. E xp lo r. 

E xped . 1848-1842 , vol. X I I ,  Moll. p. 19G, A tla s , pi. X I I I ,  tigs. 22G—22Gc.
Monilea egena : P ilsbry , M an. Conch., vol. X I , p. 254. pi. X X X V II ,  tig. 14 ; S u te r , M an. 

X .Z . .Moll., p. 141, pi. X X X V I I I ,  tig. 25.
Margarita dilecta, A . A dam s, Proc. Zool. Soc., 1854, p. 4 0 : P ilsb ry , op. c it., p. 471.

Station l:.U, near North Cape. New Zealand : 11-20 fathoms.
This species, originally described as a Solarium, has since been placed in the 

genus Torinia by \Y. 1?. Marshall,® in Monilea bv Pilsbry and Sutor, and now is 
referred to Solariella. I lu t ton f  has described this shell as Monilea ze/am/iea, and 
SowerbvJ has figured it with the same specific name, but placed it in the genus 
,1/im /nrifa.

The locality "S tra i ts  of Magellan,” given by A. Adams for his Margarita d  i ! ceta, 
is undoubtedly incorrect, and is merely o n e  more instance of the many errors of this 
kind met with in the Cuming collection. The genus Minolia. A. Adams, 1800, with 
.1 f. jntnetura, A. Ad., as the tvpe, is apparently equivalent to Solariella of Searles 
Wood, 1842. The latter has been retained by Pilsbry for certain northern forms. 
Monilea, Swainson, should be regarded as beyond recognition, being founded upon 
some unknown species, and not upon the Trochus calliferus, Lamarck, as stated by 
Pilsbry.

4. Solariella p/iratn/a  (Murdoch and Suteri, var.
Minolia ldicatnla , M urdoch and  S utor, T rans. X .Z . In s t., vol. X X X V I I I ,  p. 299. [4. X X V [,

figs. 4 7 -4 9  (190G).
Monilea plicatula : Sutor, M an. X .Z . M oll., p. 142, pi. X X X I I I ,  fig. 12.

Station CU, near North ( ape. New Zealand: 11 20 fathoms.
Two specimens differing from the typical form in having tin* longitudinal

* T rvon ’s Man. Concii., vol. IX , p. 22, pi. 5 I, figs. 22, 24.
t  C at. M arin e  Moll. X .Z.. p. 40 (1874). 
i  Concii. Icon., vol. X X , pi. I I ,  fig. 17.

o 2
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plications upon the upper part of the body-whorl almost obsolete, and the two 
circninumbilical carinæ are almost smooth, whereas in the type they are described 
as “ beaded.”

5. vl.sDvm heliotropium  (Martyu).
Trochus heliotropium, K a rty n , U niv. Conchol., vol. I , pi. X X X  (1784).
Astralium heliotropium : P ilsbry, M an. Conch., vol. X , p. 228, pi. LVT, fig. 87.
A s tr x a  he lio trop ium  : Suter, M an. X .Z . Moll., p. 106, pi. X L I, fig. 1.

Station 134, near North Cape, New Zealand : 11-20 fathoms.
This species should be regarded as the type of Bolten’s genus Autrani*  since (as 

A. imperialis, Gmelin) it heads the species he quoted.

G. Litorina mauritiana (Lamarck), var.
Phasianella 'mauritiana, Lam arck, A nim . s. V ert., vol. V II ,  p. 51 (1822).
Litorina mauritiana : Euter, Man. X .Z. Moll., p. 188, pi. X X X V III ,  fig. 28.

]lab.— Bay of Islands, New Zealand.
The type of L. m auritiana , figured by Deles,sert, was an inch long, bu t the New 

Zealand form of the species, according to Suter, does not exceed half tha t length. 
However, beyond this difference in sizfl there do not appear to exist any features 
by which they can be separated. L . unifasciata, Gray ; L. diemenensis, Quoy and 
Gaim ard; L, arata, Menke ; and L. antijiodum, Philippi, are synonyms.

7. Turritella cittata, Hutton.
Turritella (Haustator) vittata, H u tton , Cat. M arine Moll. X .Z., p. 2!) (1873) ; id., M an. X .Z. 

Moll., p. 81 (1880).
Turritiila  carlottæ, W atson, J .  Linn. Soc., vol. X V , p. 222 (1881) ; iii., “ Challenger ” Gastero­

poda, p. 178, pi. X X X , tig. 5 ;  Suter, Man. N .Z . Moll., p. 266, pi, X X X IX , fig. It).

Station 134, near North Cape, New Zealand : 11-20 fathoms.
The name vittata, Hutton, has been discarded by Murdoch and Su ter j  on the 

ground tha t Lamarck had already used that term for another species. Since, however, 
1 have failed to find any reference to sueli a species, either in Lamarck’s or any other 
author’s writings, I here adopt H u tton’s name, which has eight years’ priority over 
W atson’s carlotta’.

Mr. Hedley’s observations J  upon the “ Challenger ” specimens are altogether 
incorrect with regard to two out of the four specimens probably being from Bass 
Straits. The two shells referred to are examples of T. symmetrica, Hutton, and 
doubtless were dredged with the two other specimens on the same tablet in Queen 
Charlotte Sound. The shell from East Monta our Island, Bass Strait, quoted by

* Mus. Ruiten, p. 79 (1798). The name A s t r e a  was u.ied in 1789 by P. Browne, a “ non-binom ial”
a u th o r .

f  Trans. N.Z. Inst., vol. X X X V III ,  p. 292 (1906).
È Proc. Linn. Soc. X.S.AV. 1913, vol. X X X V I I I ,  p. 292.
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Watson, is preserved in a box bv itself, and is distinct. It evidently was not seen 
by .Mr. Hedley.

7'. n'ttiftn attains mneli larger dimensions than those given by Hutton or Suter. 
The latter quotes a specimen trolli Channel Island, :>2 111111. long; but a shell 
presented to the British Museum in I8Ü0 by the liev. lí. Taylor has a length of 
8Ö 111111.. and the last whorl is It) 111111. in diameter at the periphery.

8. C'ri'/iiihilit 11i111nix1jl.1i (Lesson).

C nlyptrien (C rep id u la ) m onoxyla , Lesson, Vov. l ' C o q u i l le ,” p. 391 (1830).
C repidula  m on o xyla :  T ry m i ,  M an.  Concii . ,  vol. V I I I ,  p. 128, pi.  X X X V I I ,  lies. 35 ,  3G, a f t e r  

Q u o y  a n d  G a im a r d  ; H a r r i s ,  C a t .  T e r t i a r y  Moll.  A u s t r a l a s ia ,  p. 24G (1897).
C repidu la  coniorta, Q uoy  a n d  G a im a rd ,  Voy. "  A s t r o l a b e , ” Zool. ,  vol. I I I ,  p. 118, pi. I , X X I I ,  

tigs. 15, Hi (1835) .

C rypta  p ro fu n d a ,  H u t t o n ,  C a t .  T e r t i a r y  Moll.  N .Z . .  p. 11 (1S73).

Crepidula crepidula, H u t t o n  (non  L in n .) ,  I n d e x  F a u n a  X .Z . .  p. 79 : S u te r .  M a n .  X .Z .  M oll . ,  
p. 280,  pi.  X U  V, fig. 5, 5 a  (1904) .

Crepidula (Ianarux) unguiformis, H a r r i s  (11011 L a m a r c k ) ,  op. cit. p. 248.

Station 134. near North Cape, New Zealand: 11-20 fathoms. From months of 
shells inhabited by Hermit Crabs.

Although this species has a very close resemblance to the Mediterranean 
<\ there is one feature, at least, by which these two forms may be
distinguished. Deshaves* has pointed out that in C. i-iv/ddtiln the shells present a 
notch at the right extremity of the internal septum where it joins the wall of the 
shell. This is not met with in C. The septum is described by Lesson
"rectiligne à son bord libre,” and Uuo\ and Caiman! characterise it as “ lisse et droite.”o  7 */

1 have examined a large series of the New Zealand shell, and have not found aO 7
trace of a notch.

The shells are very variable in form, according to the object to which they are 
attached. When the surface is Hat or convex the Crepidula assumes an arched 
form, but when resting on a concave surface, sueli as the interior of Castro pod shells, 
then it becomes almost Hat. It mav be noticed that in convex specimens the septum 
is almost Hat or even concave, whereas in Hat examples it becomes arched or convex.

1). Cri'juditht enstatii, Sowerby.

C repidula  costata, S o w erb y ,  G e n e ra  Lee .  a n d  fuss, shells ,  p a r t  23. pi.  152, fig. 3 (1824)  ; S u te r ,  
M a n .  X .Z .  Moll. ,  p. 287. pi. X L I Y ,  figs. G, G a  ; Q u o y  a n d  G a im a rd .  Vov. “  A s t r o la l i e , ” 
Zool. ,  vol. I I I ,  p.  114,  pi. L X X 1 I ,  figs. 1 0 -1 2 .

Crepidula costata, 1 tesliayes,  E ney c lo p .  M e th o d . ,  V ers ,  vol. IT, p a r t  2 . p. 20 ( 1 8 3 0 ) ;  id., A n im ,  
sa n s  V er t . ,  ed.  2, vol. V I I ,  p. G44.

On beach, Spirits Bay. near North Cape, New Zealand.

* A n im ,  sa n s  V er l . ,  ed. 2. \o l .  V I I .  p. Gi l ,  footnote .
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A very common shell, which has heen referred to the C. aculeata of Ginelin by 
H utton Harris, and Trymi, and Snter also appears to he of the same opinion, although 
he adopts Sowerby’s name because, he says, it ‘‘ was first figured.” This, however, is 
not true, since Gmelin’s C. aculeata was figured hv Chemnitz in 1788. The latter, 
however, is a very different shell from C. costata, and does not occur in Xew Zealand. 
It differs from the Xew Zealand species not only in its form and prickly sculpture, hut 
also ui the character of the internal septum, which has a waved free margin, and not 
an almost straight margin, as in costata.

10. Sii/apatclla uonu-zelandia’ (Lesson).

Calyptrsen (Sigapatella) novæ-zelandiæ, Lesson, Voy. “ C’o<¡uille,” Zool., vol. 11 , p. 3 9 5  ( 1 8 3 0 ) .

Calyptræa novæ-zeelamliæ : Suter, Trans. X.Z. In.st., vol. X X X V 1I1 , p. 326 (1905).
Crepidula maculata, Quoy and Gaim ard, Voy. “ A strolabe,’' Zool., vol. H i ,  p. 122, pi. L X X II, 

figs. 6 -9  (1835).

Calyptræa maculata* : Deshayes, Anim. sans V ert., ed. 2 , vol. V I 1, p .  6 2 8  ; Suter, Man. N .Z. 
Moll., p. 2 8 5 ,  pi. X IV , f ig s .  3 ,  3 a  (subgen. Sigapatella).

Station, on the beach. Spirits Bay, near Xortli Cape, Xew Zealand.
Although Hr. Suter admits tha t Lesson's name has priority over that of Quoy 

and Gaimard, he adopts the latter because the species was first figured by these 
authors. But this conclusion is not admilsible, since a species, if recognisable from 
an unillustrated description, must always be accepted.

W ith regard to the generic position of this shell it seems to me to differ from 
('alyptnca  sufficiently to warrant its separation. The character of the septum in C. 
chiliensis, Limi., the type of Culyptncu , is different.

The genus Sigapatella has the septum with a simple curved free margin, whereas 
in Cahmtnra. s tarting from the centre or umbilical region, it  ju ts  out to a point and 
then recedes.

In the Cuming collection there arc three very fine specimens (the largest 86 mm. 
in diameter) labelled 1‘ comma-notata, Sowb.” These specimens passed through Gray’s 
hands when preparing his revision of the ( 'ali/ptru’ida;j- and without referring to 
Sowerby’s description, J  and concluding that these shells were correctly named, he 
naturally placed the species iu the synonomy of mandata, Q. and G. They certainly 
are quite distinct from C. comma-notata, said to have a central apex and to come from 
the coast of Guinea.

* Also quoted under this name by M artens and H u tton . I t  is the Calypiræa calyptræiforinia of
Tryon, I la n . Moll., vol. V I I I ,  p. 122, and of H arris, Cat. T ertia ry  Moll. A ustralasia, ]>. 252. Lam arck’s
ralypincformits is a different species.

!  Proc. Zool. Soc. 1867, p. 736.
J Tankerville Cat. Appendix, p. vii (1825).
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11. Si</<t/ititt'//tt co/i/jitrofunilis (Lamarck).

Trofims calyptricformis, L a m a r c k ,  A n im ,  sa u s  V e r t . ,  vol N 11, 1>. 1-, nu. 7 (1822).
Culyptnea lamarrii. Desliaros ,  K nrye l .  M e th o d . ,  V ers ,  vol. 11, p. 170 (1830) .
C repidula  tomentosa, gluov a n d  ( ia in ia rd ,  V o \ \  *• A stro la l io ,” Zool. , vol. I I I ,  p. IHI, 

pi. L X X I J ,  lies. 1 -û  ( I 83â) .

Trochita rai ypt n e f  or mis : l lueve ,  Concii . Icon.,  vol. X I ,  lig. 11 ( sep tu m  too dcep lv  a rc u a te ) .

Calyptraea rai yptrirj'onitis : P r i t c h a r d  a n d  (¡atlill", l ’roc. IL Soc. V ic to r ia ,  vol. X I I ,  p. l'Jil 
(l'JOO) : H e d lev ,  P roc .  L im i .  Soc. X .S .W . ,  vol. X X X V I I I ,  p. 288 (l 'Jl .' I) .

Station 1 d4. near North Cape. New Zealand: 11-20 fathoms.
Tli i s species, which also occurs on the coast ul' New South Wales and South 

Australia, although greatlv resembling S', ntwu-zeluntliu\ is. as described by I’eevc. 
" rather more spiralix' convoluted." Ctlier differences are the larger penultimate whorl, 
the spire nearer the centre, and the umbilicus less marked and not so near the side. The 
periostraca are not quite the same, and although the interior of the shell is usually 
tinted with a purplish flesh-colour, it is not marked with dark purplish brown or 
purple, like nocue-zeluntlitv. The septum is usually of a more or less lilac tint, whereas 
in Lesson’s species it is white. The largest specimen is 00 mm. in diameter.

12. SnjtijHitelhi ft nais (Crav). I’l. 1. tigs. 20-22.

Clypeola tenuis, C ra v .  P ro c .  Zool.  Soc., 1SG7. p. 735.
Trochita tenuis: H u t t o n ,  C a t .  M a r i n e  Moll.  X .Z , ,  p. 33 (1873) .

Trochita scutum: H u t t o n .  J o u r n .  de  C onch.,  vol. X X V I ,  p. 30  (1878).

Calypitræa sentum: H u t t o n ,  Index  K-iume A .Z . ,  p. 70 ( 1 0 0 4 ) ;  S u te r ,  M a n .  X .Z .  Moll.,  
p. 284, pi. X L T V .  tig. 4 (1013).

Calyptræa tenuis: H e d le y ,  P roc .  L in n .  Soc. X .SAV., vol. X X X V I 1 T ,  p. 280 (1013) .

Station 1:34. near North Cape. New Zealand : 11—20 fathoms.
This species has been considered the same as C<t/i//>fnrn (Su/a/infr/ln') seutwn of 

Lesson,* but it seems verv doubtful whether that supposition is correct. There are 
several features mentioned in Lesson’s description which are not observable in the shell 
before us. In the first place the size given by Lesson (11 lines =  27 mm.) is never 
reached bv S. tennis. It is described as " à tours de la spire plus marques et plus
grands” than in Sit/njmte//u unvie-zelttutlitv. As a matter of fact the whorls are
traceable with much more difficulté in tenuis. The epidermis is said to be " blond
doré,” the columella " courte, un peu dilatée à sa base." the septum “ e'chancrée en 
devant," and the umbilicus "presque nul."

Now in N. tenuis the periostracum is so thin that it is generally worn off, the 
columella is liardlv dilated at the base, the septum is curved, not notched, in front, 
and there eertainlv is no trace of an umbilical chink. Lesson twice refers to the 
jienrlt/ interior, but this is a character whi'B does not occur in the < iih/jitnruhr. and

* V oy.  •• Coijuil lc ,”  Zool,, vol. I I ,  p t .  1. p. 3 (J7> (1830).
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his words ” narrée, très-lisse ” and “ narré brillant ” probably are merely descriptive of 
a highly g'loss}r and perhaps slightly iridescent surface.

I t  is of course possible that a mistake has occurred, and that the specimens he 
described came, not from New Zealand, but were obtained elsewhere during the same 
vo va ite../ O

The South Australian shells which have been called C a / j / j i f n e a  scu t  u n i  by Gatliff 
and Gabriel are separable from the New Zealand species, since they have not the 
hollow axis of that form. They appear more depressed and spread out, and they do 
not exhibit the finely tuberculous or pustulo.se external sculpture of the true .S', te n u is .

The septum also in the Australian shell is curved outward, whereas in the New 
Zealand form it is incurved.

Gray’s inadequately described types were from New Zealand, and are in the 
British Museum collection.

Since Mr. Hedley was the first to call attention to the difference in the axis of' 
these two forms I have associated his name with the Australian shell.

13. S 'u ju p u te lh t  hed le t/ i ,  n. sp. 1*1. 1, figs. 23-25.

Galerus pellucidus : Angas, Proc. Zool. Soc., 1SG7, p. 211.
C alyp træ a  p e llu c id a  : Tate, Trans. R. Soc. S. A ust., vol. X V II , p. 19'J (1803) ; Tate and May,

Proc. Linn. Soc. N.X.W., vol. X X V I, p. 37G (1901).
Calyptraea scutum: GatlifF and Gabriel, Proc. 11. Soc. Victoria, vol. X X I I ,  p. 38 (1909).
C a lyp træ a  te n u is :  Hedley, Proc. L inn. Soc. N .S .W ., vol. X X X V III ,  p. 289 (1913).
Calyptraea ealyptraforniis, partim  : W atson, “ C hallenger” Gasteropoda, ¡i. 4G0.

The I 'mehitu pellucida of Reeve confused with this species is a true Cali/ptru-a, 
having the same kind of septum as < c /a ' iu u s i s , the type of the genus.

A single specimen from off East Moncœur Island, Bass Strait, named by Watson
C. e a l i / j i t r a f m i n i s , belongs to the present species.

14. ('ham ula ,* sp. juv.

Station 134, near North Cape, New Zealand : 11-20 fathoms.
A single young specimen of a " T r i t o n ” in perfect condition, allied to the early 

stage of the well-knowm ( t r i t o n i s  (Linn.). It consists of six and a half whorls, of which 
the first four and a half form the protoconch. These are brownish, corneous, smooth, 
convex. The last two volutions are rosaceous, less convex, with spiral series of small 
pustules and spiral striæ between them. There are five rows of nodules on the
penultimate whorl and eight or nine on the last, which has an oblique curved
rounded varix on the left side and a similar one outside the labrum, which is thickened 
within with a fine whitish riblet bearing twelve very small nodules. The columella is

* See I rcd id c ,  N a u t i l u s ,  vol.  X X V I I ,  p. 05  (1913),
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st raigii tisii ¡iliow, then oblique at tin? canai, aliove which there is a slight callus and
two or three oblique wrinkles. The aperture is of the same rosy tint as the exterior,
irregularly oval, and about half the length of the whole shell.

Length, 11*5 m m .; diameter, (!.
This specimen is not the voting of ( \  rubicunda ( l’erry), another large " Triton ” 

occurring in Xew Zealand. The protoconch in that species is purplish, and the following 
normal whorls arc linelv spirallv striated, and without rows of pustules.

15. I f.n/lmn (Ibtsia) biconicum (Murdoch and Suter).
Vulpecula (Bushi) biconica, M u rd o c h  a n d  S u to r ,  T ran s .  X .Z .  In s t . ,  vol. X X X  \  I I I ,  p. -8!), 

pl. X X  II I, tig. 22 (Ii)OG).

Station J:!4. near North Cape, Xew Zealand : 1 1—20 fathoms.
This species has been considered bv Suter,* the same as Turricula l u u n / i i n t / u .  

H utton,f a tertiary fossii from Wanganui, but judging from his description and figure 
there seems sufficient difference to separate these two forms. Moreover, an allied fossil 
species of M ih ¡ihi' had already been described by Lamarck J under the name Mitra 
ntan/inafa.

10. I crconclla dilatata  ((jnov and Gaimard).
F usus d ila ta tu s , Q u o y  a n d  G a im a rd ,  V oy .  " A s t r o l a b e , ” Zool., vol.  I I ,  p. 4 Mis, pi.  X X X I  \  , 

figs. 15, 1G (1833) .

V erconella  d ila ta ta  : I redu le ,  Proc .  M a iae .  Soc.,  vol. X I ,  p. 175 (1014) .

Station.— Xew Zealand.

17. Verconella nodosa (Martyn).
llucc in  a m nodosum, M a r ty i )  , U n iv .  Concii .,  vol. T, fig. 5 (1784).

Station.— Mouth of bay of Islands. Xew Zealand : 20 fathoms.

18. Cominella adspersa (Bruguiera).
B uccinum  adspersum , l ’ru g u iè re ,  Knevel. M e th o d . ,  V e rs ,  vol. I ,  p. 2G5 (178!)).

Buccinum  m aculatum , M a r ty i )  (nee L in n é ) ,  I n iv .  Concii . ,  vol. I I .  tig. 4!) (1781).
C om inella m aculata : S u t e r ,  M an .  X .Z .  Moll . ,  p. 385  ( fo r  sy n o n y m y ) ,  pi. X L V ,  fig. 7.

Station 184. near North Cape, Xew Zealand ; 1 1-20 fathoms.

I!). Arcularia coronata, wir. l’l. I, tig. 28.
B uccinum  coronatum , P r u g u ic r e ,  Kncyel. M e th o d . ,  V e rs ,  vol. I, p. 277, no. 4G (178!)).
N a ssa  coronata : P e e v e ,  C onch .  Icon.,  vol. V I I  1, pi.  I I I ,  lig. 20.

Station IM4. near North Caju1. Xew Zealand: 11 20 fa tholus.
The single dead shell is rather narrower than typical examples, has flattisli whorls

V ol ..  I I.

* Man. X.Z. Moll., p. 3G3.
t  Trans, and Proe. X.Z. Inst., vol. X V I I ,  p .  315 (1885). 
J Anini. sans V ert., vol. VI I ,  p. 324 (1822).

1’
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and rather a feeble columellar callus. This species has not been recorded from New 
Zealand. It has a wide distribution from South Africa to the Pacific.

20. Voluta (Alcithoe) arabica, var. dej mensa. PI. 1, figs. 20, 27.
Jluccinuni arabicum, M artyn, U niv. Conch., vol. I I ,  fig. 52 (1784).
Fulguraría (Alcithoe) arabica : Suter, M an. N .Z . Moll., p. 445 (for synonymy), pi. X LV 1I1, 

fig. 5.
V ar. F u lg u ra r ía  (A lc ith o e) depressa , Suter, op. cit., p. 447 ,  pi. X L V III ,  fig. 7.

Station 134, near North Cape, New Zealand : 11-20 fathoms..
beyond the fact that the spire is less produced, I do not observe any distinguishing 

feature in Mr. Suter’s V. de/tressa. The character of the markings, nodulation of the 
whorls, and the columellar folds are precisely the same as in the typical form.

21. Voluta (Alcithoe) ¡/radii*, Swainson.
Voluta gracilis, Swainson, Q uart. Bourn. Sei. L it. A rts, vol. X V II , p. 32 (1824).
Cymbiola gracilis, Swainson, Exotic Conch., ed. 2, p. 20, pi. X L II .
Fulguraría (Alcithoe) gracilis: Suter, Man. N .Z. Moll., p. 448, pi. X L V II I ,  fig. 8.

Station.— Mouth of Bay of Islands, 20 fathoms ; Station 90, Three Kings Islands, 
100 fathoms ; Station 134, near North Cape, New Zealand, 11-20 fathoms.

The generic name used by Mr. Suter is given Fuhjoraria  by Schumacher, not 
Fuhjuraria  ; and the species described in 1824 apparently was not figured in the first 
edition of the “ Exotic Conchology.”

22. Ancilla mucronata (Sowerby).
Ancillaria mucronata, Sowerby, Species Conehyl., p. S, figs. 47, 48 (1830) ; K iener, Coq. Viv., 

p. 7, pi. I I I ,  fig. 3 (1843).
Ancillaria pyramidalis, Reeve, Conch. Icon., vol. X V , pi. IV , figs. 11 a— 11 lí (1804).
V ar. Ancillaria mucronata : Sowerby, jun ., Thesaurus Concii., vol. I l l ,  p. G3, pi. 211, fig. 11 ; 

Reeve, op. cit. pi. IV , figs. 1 0 a - 1 0 b .

Station 134, near North Cape, New Zealand : 11-20 fathoms.
The figure 47 in Sowerby’s “ Species Conchyliorum ” is a good representation of 

A. /a/ram idai is, Beeve. I t  shows the acuminate spire of that so-called species, and not 
the more obtuse and callóse spire of A. mucronata, as depicted in the “ Thesaurus 
Conchyliorum” (fig. 11), and by Reeve (figs. 10a— 10b).

However, I consider tha t these two forms are not specifically separable. The 
type ( = /njramidalis) is rather broader than the variety ( = mucronata, auctt.), besides 
having the more acute spire ; hu t in the British Museum collection intermediate 
examples occur.

Weinkaun* and Suter f  have placed Reeve’s ¡n/ramidalis in the synonymy, or as a

* Concii. Cali. Ancillaria, p. 10. 
t  M an. N .Z. Moll, p. 452.
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variety of J .  australia, Sowerby, and 1 admit that, beyond a difference in coloration, 
there does not appear to be any important distinction.

23. -1 iiallu iHH'ti’-ct’ftnuHti’ (Sowerby).
Ancillaria nor;c-zelan<liu\ So w erb y , T h e s a u ru s  C oncii., vol. III, î. 65, j >1. lii.'!, figs. IS, lfi (ISñfiJ.
Ancilla bicolor: S u te r , M an . X .Z . M oll., p . 453 , p i. X L V 1 , fig. 20.

Station 134, near North Cape, Xew Zealand: 11-20 fathoms.
-1. t r i c o lo r , Sowerby,* nee Cray, and .1. u m iu ,  Watson.f are svnmivins of this

species. 13)' a slip of the pen or misprint NI i . Snter has given the name bicolor

instead of tricolor.

24. Jlitri/nic/lit muscaria, Lamarck.
Ma njinei I a muscaria, L a m a rc k , A n iin . sa n s  V e r t . ,  vol. V T1, p. .'!5fi (1 8 2 2 ) :  S u te r , M an. X .Z .

A ioii., p . 41)15 (fu r .synonym y), p i. X L V I ,  fig. 21.

Station 134, near North Cape, New Zealand : 11-20 fathoms.
Only a single immature specimen.

25. Columbarium «uteri, n. sp. PI. I, iig. 30.

Shell slenderly fusiform, with angular coronate whorls, dirty whitish, with pale
brown spots between the short spines which adorn the middle of the whorls; perio- 
stracuiu pale straw colour, deciduous ; the two apical whorls large, smooth, obtuse at 
the top, the rest sloping above the middle, which is prominently carinate, the keel 
being produced into short spines or acute tubercles, ten on the last whorl. Below the 
keel the volutions are contracted to the suture, which is oblique; above the earina, 
on the last and penultimate whorls, there are three tine spiral threads, and below it, 
on the last whorl, there are three rather coarser threads, below which the rest of the 
slender rostrum is covered with oblique, very much finer threads. The keel has one 
or two spiral striæ upon it, and the whole surface exhibits fine but distinct striæ or 
lines of growth ; aperture somewhat triangular above, produced below into a very 
slender straight canal ; outer lip thin, angled at the keel, faintly or shallowly si una ted 
above it ; columella covered with a thin glossy callus, which extends from the tip
of the canal to the outer lip above.

Length, 17 mm. ; diameter, (i. Aperture, with canai. 11 in length.
Station 134, near North (.’ape, New Zealand : 1 1—20 fathoms.
The unique specimen, judging from the protoconch, is merely the. young stage 

of a shell which attains larger dimensions. I t  consists only of six whorls, but its 
characters are so striking that I have not hesitated to found a new species upon it.

In general form it considerably resembles C. s/niurairta. .Martens, from Last 
Australia, but it differs considerably in the details of its ornamentation.

* T h e s a u ru s  C ouch ., vol. I l l ,  p. 63. p i. 211, figs. fi, 10. 
f  ' ‘ C h a l le n g e r ’' < last uropoda, p . 230 , pi. X V I I .  fig. 10.
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The genus Columbarium, which, us fur us ¡it present known, consists of a very 
few species, Inns not hitherto been recorded from New Zealand. I have associated 
with this species the name of Mr. Henry Suter, as a mark of appreciation of the 
immense industry displayed in the production of his “ Manual of the New Zealand 
Mollusca,'’ published in 1912. Although it may be necessary to revise the nomen­
clature in a considerable number of instances, and occasionally to correct the 
synonymy, there can be no doubt tha t this will always remain n standard work, 
or even the standard work, on New Zealand Mollusca. To have produced such a 
volume of 1120 pages, without the advantage of consulting such complete libraries 
and collections as we have in this country, reflects the greatest credit upon the 
author.

2G. Maiti/ilin huttoni, n. sp. PI. I, tig. 29.

Shell ovately fusiform, whitish, with a pale brown zone round the middle of the 
body-whorl between the costæ, ¡i pure white thread above it, another pale brown band 
below the suture, and the anterior extremity stained reddish ; whorls G-7 probably 
(tip broken off), convex ; the first normal volution with four spiral threads, the rest 
obliquely costate, costæ about twelve in number, narrowed above a t  the suture, 
extending below the middle of the last whorl, but not to the extremity ; ribs crossed 
by a number of spiral liræ (5-6 on the penultimate whorl), and excessively fine striæ 
between them ; aperture narrow, half the length of the shell ; labrum thickened outside 
with the last rib, smooth within, faintly sinuated towards the suture ; columella 
arcuate above the middle, oblique below; anterior canal oblique, rather narrow', 
scarcely recurved.

Length, 9 mm. ; diameter, 2 '75.
Station 134, near North Cape, New Zealand: 11-20 fathoms.
Allied to M. .sinclairii, Smith, bu t more fusiform, with less convex whorls, the 

last being longer in proportion to the length of the spire. The sculpture also is 
different, tha t of M. xinrlairii being coarser. Named .1/ huttoni in remembrance of the 
late Captain I'. W. Hutton, F.l'.S.

27. Aren (Jiurhatin) novte-cenlnnilia\ n. sp. PI. II, figs. 1, 2.

A rca  (lecnusafa of N ow  Z e a la n d  a u th o r s  (n o n  S o w erb y ).
A rca  (B a rb a tia )  ilcnisxnta  : S u te r ,  Maxi. N .Z . M oll., p . S t s l  lii. L V T , ligs. g  2 a  (1 9 1 3 ).

This species, hitherto confused with .1. i/eeitssafa, mai be recognised by the minute 
crenulation on the anterior and posterior inner margins of the valves, and also by both 
the exterior and interior being more or less stained vdth a reddish tint. Neither of 
these features is met with in the true ihrussutn, which is always pure white within and 
without, and its lateral margins are broader, flattened, and invariably smooth. 
Although very similar externally, it may be observed th a t  the radiating sculptura upon
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tin1 posterior dorsal area is liner than in A. decussata, and more distinctly defined by an 
obtuse, rounded umbonal ridge. The posterior adductor impression in -I. decussata is 
large and round, whereas in .1. uura'-zcalaudue it is HSmnclv truncate behind

Length. G7 nini. : height. 30 : diameter, 24.
Station (.)(i, north of Xew Zealand : 70 fathoms.
The three characters above referred to ( l )  the crenulatum of the lateral margins: 

(2) colour; (3) fine posterior dorsal sculpture— should,! think, be suflicicnt to separate 
this species from .1. decussata of Sowcrbv.

Similar marginal crenulatum occurs in . Ira/ fusca, Bruguiera. of which J .  mila/:!, 
1 )nnker, is a .synonym.

28. Ult/ci uteris laticostata (Quoy and (Jaimard).
P ectunculus liiticostntiis, Q. !in<l C ., V ov. ‘‘ A s tro la b e ,” Z ool., vol. I l l ,  p. 100, pi. 77, figs. 1 -0  

(183-.).
G li/cim eris la ticosta ta  : S u te r , M ail. X .Z . A io ii., p. 851, pi. L V T , figs. .'5, 3 a .

Station 104, Spirits Bay, near North Lape, north of New Zealand : 11-20 fathoms.
Two dead valves with some egg-capsules of a (lastropod attached, also incrusting 

Polyzoa, etc.

29. C/datu//s consociata, n. sp. PL I I ,  ligs. 3 and 8.

Shell allied to P. zelaiuliic, (fray, but Hatter, with smaller ears, especially the 
anterior auricles : valves thinner, with about twenty-four delicate principal costæ, with 
one or two still Huei' ones in the intervening grooves ; all minutely spuamose, the scales 
more closelv packed in some, specimens than in others; anterior auricle of left valve 
having about eight thread-like sijnamate radiating line, the one forming the dorsal line 
stronger than the rest ; the posterior auricle similarly sculptured, but line fewer: 
anterior car of right valve with a moderately deep byssal sinus, with five radiating 
line above, the upper marginal one twice as strong as the rest ; colour pale pinkish or
reddish, sometimes showing a few irregular opatpie white markings ; interior of the
valves glossv, whiter than the outside, radiately grooved and ridged.

Length. 29 nun. : height, 2(>‘5; diameter, (i1 5.
Stations 90 and 9(1, north of New Zealand : 70-100 fathoms.
There is a marked difference in the size of the anterior auricles in this species and 

P. zelandia\ and besides being Hatter, and more delicate in texture, the present form 
has a tendency towards obliijnity in growth.

80. Chia na/s (Pali iani) ciutre.rus (Quoy and (milliard).
P cc tm  conrc.nis, <>. a n d  (! ., Vov. “ A s tro la b e ,"  Z oul., vol. I I I ,  ]>. I 13, pi. 7(1, figs. 1 -3 (1S 35) ; 

S u te r , M a n . X .Z . M oll., p. S71I, pi. L V T , f i g s .  8 ,  8 a .

Station 90, north of New Zealand : 100 fathoms.
(hilv a few dead valves covered with Polyzoa, etc,
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31. I 'eneriatnlia purpurata  (Deshayes).
Venericardia australis, Lam arck?, Anim . sans V ert., vol. V , p. GlO (1818).
Venericardia australis (Lamk. ?), Quoy and G aim ard, Voy. “ A strolabe,” Zool., vol. I I I ,  p. 480, 

pi. 78, figs. 11-14.
Cardita purpurata, Deshayes, Proc. Zool. Soc. 1852, p. 100, pi. X V II , figs. 12, 13.
Cardita quoyi, Deshaye.s, I.e., p. 103.
Cardita tridentata, liceve (non Say), Concii. Icon., vol. I, pi. V, figs. 2 2 a —2 2 iî .

Station 134, near North Cape, New Zealand : 11-20 fathom«.
1 have not adopted Lamarck’« name for this common New Zealand shell, although 

it has been employed in all works on that fauna. We have no proof that the specimen 
(4-5 mm. in diameter) described by Lamarck is, in fact, the young of this species, 
i t  appears to have been considered as sueli by Quoy and Gaimard, but these authors 
do not state that they had seen Lamarck’s type said to be from “ Nouvelle Hollande.” 
AI oreover, Deshayes distinctly says that the Quoyian species is different, and has 
given to it the name ('mul i fit tpnn/i. The shells he had before him (now in the British 
Museum), said to be Australian, belong undoubtedly to the same species as the New 
Zealand shells in question.

Air. H edley*  has made some observations upon this subject, and in pointing out 
Deshayes’ misquotation of Quoy and Gaimard’« plate and figures has fallen into a 
similar error himself. The correct reference is given above, and is not pi. 70, figs. 
12-14, bu t pi. 78, figs. 11-14.

32. Mactra (Mactrotoma) elongata, Quoy and Gaimard.
M a ctra  e longata , Q. and G., Voy. “ A strolabe,” Zool., vol. I I I ,  p. 518, pi. 83, figs. 1, 2

(1835) ; Suter, Alan. N .Z . Moll., p. 9G5, pi. L X , fig. 2.

Station 134, Spirits Bay, near North Cape, north of New Zealand : 11-20 fathoms.
Two dead valves, encrusted with Gastropod egg-capsules, Polyzoa, worm-tubes, etc.

33. Clnone (I'hamelea) sj lissa (Deshayes).
Station 184, near North Cape, New Zealand: 11-20 fathoms.
For svnonymy and references see Suter, Proc. Maiae. Soe., vol. VI, pp. 202 -5 ; 

Smith, loc. cit., p. 20G ; Suter, Manual New Zealand Aioii., pp. 901-2, pi. LXI1, fig- 4.
A common and variable New Zealand shell. Air. Suter still maintains his opinion 

that C. spissa ( =  crassa)j and C. mesiu/csma, Q. and G., are distinct. On the other
hand, a further study has failed to convince me of the correctness of tha t conclusion.

34. ( 'a n i iani (.Xemocardiam) pulchellum (Gray).
Cardium, pulchellum, Gray, Dieft'enbach’s New Zealand, vul. I I ,  p. 252 (1843); lleeve, Concii. 

Icon., vol. I I ,  pi. V I I I ,  fig. 42.

Station 134, near North Cape, New Zealand : 11-20 fathoms.

A ustralian  Fisheries lleport, 1911. P a r t  I, pp. 97-98. 
t  Preoccupied by Gmelin : Syst. nat. p. 3288.
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loir other references ami localities see Suter. Manual Xew Zealand .Mollusca, p. 
10(10 (1013). This is the onlv species of cockle found in Xew Zealand.

35. Pano/w cetniii/lfit. qtuov and (laimard.
P aw qr.ru  zelandica . and G.. Vov. “ A strolabi'.” Zool., vol. Tl I,  p. 517, ¡>1. 85, tlos. 7 H 

(1835); Sutor, .Man. X.Z. .Moll", p. 101 lí, pi. L.X1, ligs. 10, 10.\.

Station 134. Spirits Bay. near North Cape, north of Xew Zealand : 1 1-20 fathoms.
A si utile valve with egg-capsule* of a Castropod attached.

30. Xi/iofn/u saulii (Wright).
N a u sito ra  sa u lii, W right, Trans. Linn. Soc., vol. X X V , p. 5G7, pi. Gá, figs. 9—15 (1805).
T e m ío (Xyhilri/a) saulii : Sutor. Man. X.Z. .Moll., p. 1021, pi. LV, figs. 8 a - S ii (191 1).

The single specimen in the collection was taken from the hull of the “ Terra 
N ova” in Lyttelton llarliour. The general .structure of the shell agrees with .specimens 
of A', saulii, presented to the British Museum by Mr. Suter, but the character of the 
pallets is somewhat different, the joints being drawn-out and arranged closely together.

3. WEST OF FALKLAND ISLANDS.

1. d ianjaritrs iris, n. sp. PI. II, tig. 4.

Shell depressed turbinate, narrowly umbilicata, thin, whitish, opalescent ; whorls 
5, the apical one smooth, glossv, rounded, opaque white, the rest rather convex, 
ornamented with spiral thread-like cords, four ou the second whorl, about six or 
seven on the next, eight or nine on the penultimate, and about forty on the body- 
whorl ; the threads vary in thickness, some being very much more slender than 
others; the body-whorl is obtusclv subangled a t the periphery and in the umbilical 
region is opaque white, smooth except for some growth-lines ; the whole surface of the 
shell exhibits curved lines of growth, but- tliev are not strong enough to make the 
spiral liræ distinctly granóse: the aperture is pearly within, large, subcircular ; outer
lip thin ; columella obliquely* arcuate, thickened, white, retlexcd, oppressed to the
umbilical region.

D rea ter diameter, 14 nun. ; lesser diameter, 12 ; height. 12. Aperture, 7 mm. across.
Station 38. West of Falkland Islands: 125 fathoms.
Three specimens of this beautiful shell were obtained. The manner in which 

the columella is rcllexed anil appresscd to the shell is a peculiar feature.

2. ( 'iii/pi euthria aruu/iuata, u. sp. PI. II. fig. 5.

Shell slender, with a long acuminate spire, dirty whitish, spotted irregularly 
with a light reddish colour: whorls Sr', first one and a half smooth, rounded, pale 
brown, forming a mammillatod apex, the following whorls almost Hat at the sides.
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slowly increasing, .sculptured with slightly curved longitudinal fine costæ and spiral 
liræ, the points of intersection forming small rounded nodules ; costæ about twenty- 
six on the penultimate whorl, liræ six or seven ; body-whorl contracted below the 
middle, beneath which the shell is scarcely affected by the longitudinal costæ, so 
that the transverse liræ are smooth, and not nodulous ; aperture narrow, suboval ; 
labrum thin at the edge, a little thickened exteriorly, with about seven slender, 
short liræ within, a short distance from the margin ; columella arcuate above, 
oblique below, covered with a thin callus.

Length, 15 mm. ; diameter, 5'5. Aperture, with canal, G mm. long, 2 broad.
Station 88, West of Falkland Islands : 125 fathoms.
Remarkable for the slender acuminate form. Although the obscure colour 

markings are somewhat irregular, the light reddish spots are mostly at the upper part 
of the whorls, and the body-whorl has an obscure baud just below the periphery.

8. Tnydion />eiseneer i, n. sp. PI. II, figs. G, 7.

Shell fusiform, dirty white : whorls 7¿ . Tin*, apical two and a half, forming 
the embryonic shell, convex, smooth, the rest sloping above, then angled and 
contracted below, having longitudinal lamellæ, produced above into hollow bae.kwardly 
curved spines, spirally lirate rather strongly, and also sculptured with very finely 
lamelliform lines of growth. The longitudinal lamellæ are about eleven in number,O O
smooth on the front side, but sculptured behind with the lines of growth and the 
spiral liræ; aperture pyriform, produced into a rather narrow, oblique, anterior 
canal; outer lip thickened by the last lamella; columella arcuate above, covered 
with a thin, white callus, joining the outer lip above, and extending along the 
canal in front.

Length, 2CP5 mm. ; diameter, ÍP5. Aperture, with canal, 11 long, 4 in width.
Station 38, west of Falkland Islands: 125 fathoms.
Two specimens. Remarkable for the strong spiral liræ and the longitudinal 

lamellæ, produced A w a rd  into hollow curved spines. The general form of the shell 
is rather like, tha t of T. carduelis, Watson,* found in 410 fathoms oti' Sydney. Named 
after Professor Pelseneer of Ghent.

4. Tt/phis belcheri, Broderip.
Typhis belcheri, Eroderip, Proc. Zool. Soc., 1832, p. 178; Sowerby, Thes. Concii., vol. I l l ,  

pi. 281, tigs. 8, 9 ; id., Conch. Icon., vol. X IX , pi. I I ,  fig. 9 ; Tryon, M an. Concii., vol. I I ,  
p. 137, pi. X X X , figs. 300, 301.

Murex (Tyjdiis) cleryi, Petit, llev . Zool., 1840, p. 327 ; id., Mag. de Zool., 1842, pi. 34.

Statiou 38, west of Falkland Islands : 125 fathoms.
A splendid series of sixty-seven specimens of this very remarkable shell was

* ‘‘ C h a l le n g e r ” g a s te ro p o d a ,  p. 107, p i. X , fig. 7.
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obtained. Although originally described as from Cape1 Blanco. West Africa, it seems 
very likely that this locality was incorrect, and the ( ape Blanco may have been the 
proinii&nce with that name on the east coast of 1’atagonia. This seems to be probable, 
since I have not noticed any other record of its occurrence on the West African 
coast. ^Moreover, Petit gave the locality “ ('ape Saint Thomas, Brazil,’ and now it has 
been collected still further south, west of the Falkland Islands.

.Most of these specimens are marked with somewhat interrupted, spiral, reddish, 
broad lines, about six ou the back of the body-whorl. The upper ends of the varices 
are so much hooked that they curve over and touch the whorls above.

5. f 'ii.sjiit/ariti ( < 1nr<l 10111//11) si millium, 11. sp. »Ser p. 104.

(!. .1/ru (.I/Í///////7/) chemnU :1, Philippi.

For synonymy and references see Lamy, dolini, de Concii., 1007. vol. LY.,
p. '27'2.

Station 38, West of Falkland Islands : 125 fathoms.
Cnlv a single dead valve obtained. It agrees very closelv with .1. il\irhi<jin/i, 

Kobelt, from the Wrest Indies. This species, according to Lamv, is the same as 
clii’miilt:i, Phil. Its known range is from the WTest Indies to South Brazil, and 
consequently 1 am doubtful whether this valve really came from Station 38 ( =  11.V. 1). 
but think it more, likely it occurred .at Station 43 ( =  H.Y. 2) off Bio de Janeiro.

7. fliri/iiim del ¡rut ulum, 11. sp. PI. II, fig. 0.

Shell roundish, a little inequilateral, longer than high, thin, greyish white, with 
obscure reddish markings ; radiating eostæ fine, about 38 in number, not prominent, 
those down the middle portion of the valves slightly rounded, with a series of minute
tubercles down the middle of caeli of them, almost three times as broad as the inter­
vening grooves. Fight to ten of the cost# on the posterior side are ornamented with 
distant prominent prickles, and an equal number of ribs in front exhibit prickles, but 
not quite so strong as those behind ; lunular area lanceolate, smooth, the hinge- 
margin in both valves being refiexed in front of the umbones. which are smoothO O
at the tip and contiguous; interior of the valves whitish, but faintlv tinted with 
pale red or yellow towards the umbones, finely sulcate radiately ; hinge normal, 
delicate.

Length. 22 111111. ; height, 20 ; diameter, 14.
Station 38. west of Falkland Islands: 125 fathoms.
This species probably attains much larger dimensions than those given above. 

Young shells of ('. miiricii/iiin, Limi., which occur at the \Yest Indies and along the 
Brazilian coast as far south as Bio de Janeiro, must be rather like the present species. 
Their costai, however, would be more elevated, and the tubercles upon them are 
attached to the sides and not down the middle.

VOL. I I .  g
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4. OFF RIO DE JANEIRO.

1. T w r is  formosissima 11. sp. PI. II, i Un 10.

Shell elongate, fusiform, white, excepting a reddish beei below the suture, and a 
faint reddish zone below the convex part of the body-whorl ; whorls 13 ? ; apex broken 
oti’ : remaining volutions slightly convex, with three spiral keels, of which the central 
one round the middle is thicker than the other two ; between the keels the shell is 
sculptured with oblique divergent lines of growth, and a spiral thread iu each intor- 
carinal space ; the suture is also bordered above by a spiral thread ; last whorl with 
five principal keels, and numerous other less pronounced liræ below them. The strong 
raised lines of growth become much finer on the rostrate part of the whorl ; aperture 
oval above, produced anteriorly into a long, narrow, straightish canai ; labrum thin, 
shortly siuuated above at the principal earina ; columella straightish, smooth.

Length, if complete, about 26 mm. ; diameter, 7 ' 5. Aperture, with canal, 11*5 mm.
Station 42, oti’ Rio de Janeiro : 40 fathoms.
Only two specimens. Allied to T. antillurum (Crosse),* but differing apparently 

in the interearinal sculpture. The uppermost keel also is not so strong as the central 
one, whereas iu the West Indian species they are described as equal.

2. Drillia hruziliiinsis, u. sp. PI. II, fig. 11.

Shell slender, fusiform, light brown, with whitish nodules; whorls 11, slowly 
increasing, the two apical smooth, forming a large rounded protoconeh, the rest 
longitudinally obliquely costate, the costæ most prominent at the middle of the whorls, 
where they are crossed by two spiral liræ, which form transversely elongate nodules 
upon them ; a wavy earina passes along the upper margin of the whorls, and a finer 
thread borders the lower suture. On the body-whorl the costæ are produced down­
wards below the middle, but do not extend quite to the eud of the rostrum ; the 
spirals are about eighteen, and about seven of the upper ones are more or less nodulous 
on crossing the costæ, the rest below are finer and smooth ; between the nodulous 
liræ, both on the spire and on the last whorl, there are fine thread dike lines, and the 
whole surface exhibits delicate wavy growdh-striæ ; aperture brown within, not quite 
one-third the length of the shell ; labrum thin at the edge, distinctly sinuate below the 
sutural keel, and having a costa or varix, larger than the other costæ, on the outside ; 
columella straightish, covered with a pale callus, formed into a tubercle at the sinus.

Length, 21 mm. ; diameter, 6.
Station 42, off Rio de Janeiro : 40 fathoms.

* J o u r n .  de  C o n ch . 18G5, vol. X I I I ,  p . 3 4 , pi. 1, fig. .S.
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This species, of which two specimens were dredged, is closely allied to !>. bilirata, 
Smith.* hut has about twelve finer costæ, and the protoconch is larger. The spiral 
thread-like lines also are much more distinct.

Prill ¡a rioensis. D. sp. 1*1. 11, fig. 12.

Sin'll fusiform, pale brown, with whitish costæ; whorls 9, two apical smooth, 
convex, forming a mammillae apex, the rest concave above the convex, oblique 
costæ (ten on the penultimate whorl) with transverse tubercles on the middle 
caused by spiral liræ passing over them ; the tubercles are more pronounced upon 
some of the upper volutions than upon the last two or three ; in the upper concavity 
the threads are finer than those below : last whorl attenuated in front, finelv lira te
throughout ; aperture white within ; labrum with a strong external varix a little war
from the thin brown finely denticulate edge; posterior sinus modératele deep, rounded ; 
columella smooth, with a thin callus united above to the end of the outer lip ; anterior 
canai slightlv recurved.“ a

Length, 2 2 -5 mm. ; diameter, 7. Aperture 10 mm. long, width in the middle 2 - f).
Station 42, off l’io de Janeiro : 40 fathoms.
Two of the spiral liræ around the middle of the whorls are more conspicuous than

the rest, and much more distinctly nodulous. The fine growth-liues are sinuosa, and 
most evident at the upper part of the whorls.

4. 1 faryimlla fraterculus, n. sp. 1*1. II, fig. 1:5.

Shell subevlindrical, pale straw-colour, smooth, shining ; spire very short, pale 
reddish at the rounded tij» ; wlmrls 4-5, the last with gently curved outlines; suture 
marked with a thin white line : aperture almost as long as the shell : labrum thickened 
externally, white, a little incurved; columella with four white plaits; in one specimen 
there are five, the fifth being less pronounced than the rest, and situated above them.

Length, :50 n u n .;  diameter, 15.
Station 42, off Rio de Janeiro: 40 fathoms.
I am somewhat in doubt whether this may not be a dwarf variety of .1/. cucu ri, 

Jousseaume.y from which it differs iu its rather narrower form and more distinct and 
elevated spire. One of the four specimens from Station 42 is of an opalescent brown 
colour, rather similar to that of M. bullata, Born.

5. Mnn/inrlla janeiroensis, n. sp. PI. II, fig. 14.

Shell small, fusiformis ovate, white, smooth, shining ; whorls four, apex obtuse; 
last and penultimate whorls sloping above, then faintly angled ; aperture narrow ,

* A n n . M ag. N a t .  H is t . ,  1888, vol. I I ,  p. AO:». 
f  R e v u e  e t M ag. ile  Zool. 1875, vol. X X V I ,  p. 251.



9(5 •‘ TERR A N O V A ” EXPE DITION.

mure than half the length of the shell ; hihruin thickened, with seven small denticles 
on tlie inner margin, the most posterior one being the largest; columella with four 
equidistant plaits.

Length, 4 ‘25 111111. ; diameter, 2 ‘25. Labrum, 3 111111. long.
Station 42, off Rio de Janeiro : 40 fathoms.
This species appears to be very like M. scalaris, of Jousseaum ei in some respects, 

but differs in the absence of very fine longitudinal striæ. Considering the larger size 
and absence of colour, it does not seem probable that .1/. scalaris is the same as 
.)/. striata. Sowerbi', as suggested by Tryon.f

G. Aiirillu dimidiata (Sowerby).
A n c illa r ia  d im id ia ta ,  S o w erb y , T h e s a u ru s  C onch ., vol. I I I ,  p. (i2, pi. 213 , figs. 55, 5G (1 8 5 9 ) ;  

R eev e , C o n ch . Ico n ., vol. X V , pi. X , figs. 3 9 a -3 9 h  ; T ry o n , M a n . C o nch ., vol. V , p . 9G, 
p i. X X X I X ,  fig. 50, a f te r  R e ev e .

Station 42, off Rio de Janeiro : 40 fathoms.
This species was said to lie from the Red Sea, which evidently was an error, since 

specimens of it from Rio de Janeiro are in the Museum from three different sources. 
One example was dredged in three fathoms by J. Maegillivray during the voyage of the 
" R a tt le sn a k e ” iu 1845. A second example was obtained by  Captain D. W. Barker 
between Rai Island and Maricas Islands, off Rio de Janeiro, in 30-41 fathoms. The 
third specimen is that from Station 42.

It is quoted by Sow erbyi as a South African species, but he does not say upon 
what evidence. Until some confirmation of this statement can be adduced I am 
inclined to regard it as incorrect.

7. Prasijilii) cancellatus, n. sp. See p. 71.

8. Turritella haidari. Reeve.
T u r r i te l la  h o n k e r i , R eeve , C o n ch . Ico n ., vol. V , pi. X I ,  tig. G1 (1 8 4 9 ) ;  T ry o n , M an . C o n ch ., 

vol. V I I I ,  p. 20G, pi. L X I V ,  fig. 9, a f t e r  R e ev e  ; K o b e lt,  C onch . C ab ., p . 29 , p i. V I ,  fig. 11.

Station 42, off Rio de Janeiro : 40 fathoms.
The locality of this species has not hitherto been recorded, although the types 

described by Reeve were labelled "Cape Frio,” which is east of Rio de Janeiro, where 
Captain Ross touched in June. 1843, on the voyage home from the Antarctic. The 
species attains a considerably larger size than the specimen figured by Reeve, which 
was only 20 mm. in length. The largest shell from Station 42 has the upper part 
of the spire broken off, but when perfect it must have been fully 30 mm. long, and 
consisted of about nineteen whorls.

* R e v u e  et- M ag. «le Zool. 1875, vol. X X V I ,  p. 189. pi. V I I ,  fig. 9. 
t  M an . C oncii., vol. V , p . 2(>. 
f  M a r in e  S h e lls  of S o u th  A frica , p. 17 (1892).
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The apical whorl is smooth, rounded at the top. and the rest have two prominent 
keels round the middle, and a third adjacent to the lower suture. They are concave 
between the carina), and exhibit some rather obscurci spiral lines in the interstices,
more visible on the lower than on the upper whorls.

Í). <'re/tiilnia in'iilenfii (tlmelin).
Pnlt’lht ilarionia, <lindii!, Syst. nat.. j>. 3095 (1790).
Patella fornicata limb ata, Chemnitz, Concii. Cab., vol. X , p. .'LI I, pi. IOS, lies. 1024, I02->.
Crepidula aculeata : Carpenter, M azatlau Cat., pp. 2GS-271. A full discussion of the species.

Station 42, oft' lii«» de Janeiro : 40 fathoms.
The specimens from this station are small, thin, white externally, delicately

spinosa, with a red stain within in the depth of the shell. Chemnitz gave West
Indies as the locality for his specimens.

If ( ’. h i/s t  ri.r, Broderip, and <\ e c h n iu w Broderip, as suggested by Carpenter, 
Reeve, and Tryon, b e l o n g  to this species, it has a very remarkable distribution. 
D'Orbigny® lias quoted it from Patagonia, Bio de Janeiro, and the West Indies. It 
is also known from Cape Colonv.

10. 'I'riicliilniii rmiileitiiit (d’Orbignv).
Infundibulum candeanum, d ’Orbigny, in Ramoii de la Sacra’s H ist. Cuba, Mollusques, vol. I I , 

p. 190, pi. X X IV , figs. 28, 29 (I8KI).
Cahjpdnea candeana : Trvon, i la n .  Concii., vol. 5 I I I ,  pi. X X X IV , figs. 70, 77 (copy of 

d ’Orbigny).

Station 42, off Bio de Janeiro : 40 fathoms. West Indies (d’Orbigny).
This little species in general aspect resembles the young of the European ( 'u l i / j i trn  n 

r l t i i iens is  (Linn.), but is separable on account of the perforate axis and a smaller proto­
conch. D’Orbigny mentions very fine radiating stria), but after a careful examination 
of his types and the numerous specimens from Station 42, I have failed to observe any 
sueli marks.

11. ( 'n i lm s tin ia /  n u b i lu m  (Philippi).
Trocíais nubilus, Philippi, Zeit sell. Mnlak., 1848, p. 110 ; Conch. Cab., p. 255, pi. X X X V 11I, 

fig. 2.
Calliostoma nubilis (sic) : P ilshrv, Man. Conch., vol. X I, p. 344, pi. XVTTI, fig. 22. copy of 

Philippi.

Station 42, off S io  de Janeiro : 40 fathoms.
A single specimen, with a rather taller spire than the type, but agreeing in other 

respects. ( 'u i im s tin ia /  n o e i i s e , Dali, is a closei}’ allied species.

12. A biei/ln ti rmj uni/e its/s, Smith.
Nucula urutjuai/cnsis, Smith, Ann. Mag. X at. Ilis t., 1880, vol. V I, p. 320 : id., "C h a lle n g e r” 

Lam ellibranchiata, p. 229, pi. XVITT, figs. 12-I2n.

Station 42, off Bio de Janeiro : 40 fathoms.

Yov. Amor. Mörid., vol. V. p. 404 Sagra’s l l is t .  Cuba, Moll., vol. II, p. 191.
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Onlv a doad valve obtained, but showing tha t the species occurs much farther 
north than the original locality.

I :î. Xncn/ana (Adruna) electa (A. Adams).
Leda electa, A . Adams, Proc. Zool. Soe., 1 8 5 6 ,  p. 4 8  ; H anley, Thesaurus Conch., vol. I I I . ,  

p .  1 0 9 ,  p i .  2 2 7 ,  f i g s .  4 0 ,  4 1  ; Sowerby, Conch. Icon., vol. X V IIL , p i .  I, f i g s .  2 a , 2 b .

Nucula lanceolata (Lamk. ?), Sowerby, Genera, pi. 82, fig. 1.
Leda  (Adrana) electa: H . and A. Adams, Genera Moll., vol. I I ,  p. 547.

Station 42. oft' Pdo de Janeiro : 40 fathoms. One broken valve only. Santos, 
Brazil (A. Ad.).

Larger, smoother, and whiter than X. janeiroensis, also differently sculptured.

14. Xacukuia. (Adrana) janeiroensis, n. sp. PI. II, fig. 1G.

Shell elongate lanceolate, acuminately rounded anteriorly, rostrate behind, a little 
inequilateral, dirty  white, concentrically finely striated or very delicately sculptured 
with threadlike liræ, which are rather stronger near bu t not upon the anterior dorsal 
slope, which is more finely striated ; they are also coarser at the rostrate end. There 
is a smooth linear lunule defined by a delicate keel extending from the umbo a 
considerable way towards the end of the dorsal margin ; posteriorly there is a rather 
broader smooth escutcheon bounded by a rounded carina, which is strongly sculptured 
with close lamellæ ; a second keel radiates from the umbo a t a little distance from the 
other, both terminating at the end of the rostrum ; the valves are moderately strong, 
convex, and glossy white within ; teeth numerous, erect, extending about the same 
distance on both sides of the small, broadly triangular resilinm-pit.

Length, 28 mm. ; alt., 8 ; diameter, 5.
Hah. -Off Rio de Janeiro in 40 fathoms. Lat. 22° 5C/ S., Long. 4 In 34' W.
At first sight this species exhibits a close resemblance to X. crenifera, Sowerby,* 

from Xipixapi, on the west coast of South America. I t  is, however, less acuminate 
anteriorly, the hinder dorsal margin is more eoncavely curved, the concentric sculpture 
at both ends is a little coarser, the waives are a trifle more convex, and the distinct 
ridge or keel which borders the front dorsal margin of X. crenifera is absent in this 
species. The hinge-teeth in the former are both finer and more numerous— quite fifty on 
each side the resilinm-pit— whereas in A", janeiroensis there are only about thirty-eight.

.V. decoraj (A. Ad.) is similarly sculptured, bu t is shorter, a little more convex, 
with a shorter hinge-line and fewer teeth than the present species. 1 feei in 
some doubt, whether they ought not to be considered forms of the same species. 
However, judging by the amount of material a t  hand, there is no difficulty in 
distinguishing them.

" Thesaurus Caneli., vol. UL, p. 110, pi. 227, figs. .‘17, .'18. 
f  Thesaurus Concii., vol. I l l ,  p. I l l ,  pi. 227, figs. 47, 48.
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15. MnUctiu fu m I ni/ll (Hanley).
.Srim ella ciimimjii, lLanley, l ’rnc. Zool. Soc., lSliO, ]>. 411 ; iii., Thesaurus Concii., vol. I l l ,  

]i. 1(14, (4. 22li, 11*;. .'I : Sowerby in Reeve’s Conch. Icon., vol. X V II I ,  tig. (much 
overcoloured).

Station 42, oti' Rio de Janeiro : 40 f i t  hom».
Described bv llanlev from tile Falkland Islands, it has not since been recorded

further north. One dead valve only in the present collection.

10. L/n/o/isI.s- jn/ieiroi'iisis, n. sp. Fl. II, tig. 17.

Shell oblique, produced posteriorly, rather solid, white, moderately convex,
concentrically striated with lines of growth crossed bv very line close-set radiating 
striai ; anterior outline prominently convex, posterior side oblique, almost straight, in 
some young shells a little excurved ; dorsal edge straight : area narrow ; central
ligament-pit triangular and subequilatera! in each valve; hinge-teeth about eighteen, 
a few in the middle under the ligament-pit small or obsolete, seven or eight on the 
posterior side arranged in a downward curve, those in front not so obliquely disposed ; 
interior of the valves very faintly and minutely radiately striated near tin* palliai line, 
beyond which the margin is smooth and glossy ; anterior adductor small, oval, close to 
the end of the hinge-plate, posterior very much larger, and considerably remote from 
the end of the row of teeth.

Length, 19 mm. ; height. 17 ; diameter, 9.
Station 42, off Rio de Janeiro : 40 fathoms.
Allied to L. /x'lai/ii'ii, Smith,* from mid-Atlantic, but more solid, more finely 

radiately striated, and having rather different liinge-teeth.
L. hrrliixi'ii/it, Pelseneer.f has a curved posterior outline, and the hinder margin 

of the valves is peculiarly thickened behind the adductor scar.

17. /  Vinifulu minodii, Lamarck.
Plicatula ramosa, Lamarck, A ahu, sans V ert., vol. VI (1), ]>. 184 ( lS l 'J ) ;  H anley, Recent 

Biv. Shells, j*. 288 ; Sm ith, “ Challenger ” Lam ellibranchiata, p. '-’St;.

Station 42. oti' Rio de Janeiro : 40 fathoms.
This West Indian shell occurs along all the coast of Brazil as far as Rio de 

Janeiro, according to d ’Orbignv,J who recorded it as P H a th th t  />iirl><i(leiixis, Petiver. a 
non binomial author, whose conehologieal names are not admissible.

18. Pericu ;  ir sur (Limneus).
Ostrea ziczac, Limneus, Syst. nat., ed. 12, p. 1144 !
Pecten ziczac: Reeve, Conch. Icon., vol. V I I I ,  j >1. V I, fig. 20.

Station 42, oti' Rio de Janeiro : 40 fathoms.

" ‘•C hallenger” Lam ellibranchiata, p. 254, pi. X \  I I I ,  figs. .'î-.'îa.
t  Vn\\ “ Belgica,” Mollusca (11)03), p. 24, pi. V II , figs. 51, 52.
J In  Ramon de la Sagra's H ist. Cuba, Mollusques, vol. II, p. ."(it).
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Two small broken valves only.
This species occurs throughout the West Indies, laii has not lieen recorded so far 

smith as Rio de Janeiro. The localities “ Red Sea and Philippine Islands.” given by the 
monographers Sowerby. Reeve, Ilanley, and Kobelt, evidently do not apply to this 
species.

11). ('Iilniiii/K tehuelchus (d’Orbigny).
Pericu tehuelchus, d ’Orbigny, Voy. Am érique Morid., At<>11 , p. 662, pi. L X X X V , tigs. 21-24 

(1847) : Bavay, Jo u n i. de Concii., 190G, pp. 1—10.
Pecten darwinii, lleeve, Conch. Icon., vol. V I I I ,  fig. G2 (1853).

Station 42, off Rio de Janeiro : 40 fathoms.
This species has been recorded by d ’Orbignv and Reeve from the east coast of 

Patagonia, and by M. Bavay from the shores of Argentina. AI. Bavay also mentions 
its occurrence in a fossil state iu several places on the coast of the Province of Buenos 
Aires. Only young specimens were obtained a t Station 42, and these exhibit the 
variation in the number of costæ and sculpture indicated by M. Bavay.

20. Ch/aiuj/s nudosas (Limneus).
Pecten nodosus (L inn .): Peeve, Conch. Icon., vol. V I I I ,  fig. 1 5 ; Sowerby, Thesaurus Concii., 

vol. I, p. GG, pi. X V , fig. 115, pi. X V II , fig. 147 : K iister, Concb. Cab., pp. 41, 112, 
pi. X I, figs. 3-5 , pi. X X X II , fig. 2.

Station 42, off Rio de Janeiro : 40 fathoms.
One right valve, an inch long.
This common West Indian shell has not been known previously from so southern 

a localitv. The specimens I recorded from St. Helena* as /'. c o n tii m o itiés, d’Orbigny. 
I now consider small examples of the present species.

21. Luriini costata, d ’Orbignv.O •/
Lucina m utata , d 'Orbigny, Vov. A m er. Mérid., Al oil., p. 58G ; id. in Panion de la Sagra’s H ist. 

Cuba, Moll., v o l. 'l l ,  p. 296 pi. X X V II , figs. 40-42 (1846).
Lucina antillarum, Peove, Concii. Icon., vol. V I, pi. X , fig. 37.

Station 42, off Rio de Janeiro : 40 fathoms.
A few odd valves differing from the typical form in exhibiting only concentric 

sculpture on the posterior dorsal area, and in having the anterior adductor impression 
a little shorter than usual in this species, which also occurs in the A est Indies.

22. Larina ( / HrariceUa) ijuai/risMutfa, d ’Orbigny.
Lucina quadrisulcata, d'Orbigny, Voy. Anuir. M é.ridÂHoll., p. 584 (1847) ; id., Sagia 's H ist. 

Cuba, Moll., vol. 11, p. 294, pi. X X V IT , figs. 34, 3G ; Sm ith, “ C hallenger” Lamelli­
b ranchiata , p. 177.

Lucina chui nea, Peeve, Com-li. Icon., vol. V I, pi. V I I I ,  tig. 49.
Lucina americana, C. B. Adams, Contrib. Concii., p. 243.

Station 42, off Rio de Janeiro : 40 fathoms.

* Proc. Zool. Soc. 1890, p. 306.
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( higinally described bv d ’Orbigny from Rio de Janeiro. Ile also (|uotcd it from 
various islands in the West Indies. The habitats “ St. Elena, West Columbia and 
l ’anania,” given bv Reeve for L. c/mnii'ii, lfljuire eontirmation.

2:1. I hjilmloiifti jHttiii/oiiint (d’Orbignv).

Luriini jHitaijonira, d'Orblgnv, Vov. A m ir. Múrid.1 Moll., p. .r>87, pi. L X X X IV , fa's. 10, 17 
(1847). "

Loripes piilujtmicit : Tryon, Prop. Acad. X at. Sei. Philad., 1872, p. 90.

Station 42. off Rio de Janeiro : 40 fathoms.
D’Orbignv describes this shell as "a lb ida .” and as inhabiting the “ sable vaseux, 

au niveau des marees basses” a t San Bias, north of Patagonia. 'I’his may account for 
the pale brownish tint of his types in the British Museum, which have the appearance 
of being mud-stained. Bevond being much whiter the shells in the present collection 
agree in all other respects. / >1/i/mlonfit lini«!/lensia, .Mittre (1850), Liiciiut janeiron/xl*,
Reeve (1850), L. snlii/lo/iosa, C. B. Ad. (1847), and L. //mtntiiiMLt, d’Orbigny (1847), 
appear to belong to the same species, but differ in form from IK jinfiujiniirn. They are 
all recorded from Brazil, excepting siihij/n/xi.sit, said to be West Indian.

24. Tel/Inn jn’tlfimiii, d ’( Irbigny.

Tellina petitiana, d ’Orbigny, Voy. Amer. Mcrid., vol. V, Moll., p. a.117, pi. L X X X 1, figs. 2G,
27 (1817) ; Bertin, Nouv. Arch. Mus. Paris, série 2, vol. 1, pp. 211, 299, name oni)-.

Station 42, off Rio de Janeiro : 40 fathoms. Off Cape Saint-Thome, Brazil, at a 
depth of 80 metres (d’Orbigny).

This species appears to have been overlooked in the monographs by Sowerby * and 
Römer,f  and was merely noticed by Bertin as non-existent in the Pans Museum. It is 
of a very elongate form, rounded at the anterior end. and pointed at the other 
extremity. The right valve has two divergent cardinal teeth, of which the hinderO O '
one is bifid. The laterals are slender, that on the anterior side, slightly divergentO  O

from the dorsal margin, is connected above with the oblique anterior cardinal. 
The posterior tooth is more remote and passes into the nymph which supports
the ligament. The anterior of the two cardinals in the left valve is thick,
triangular, and bifid ; the posterior slender and inclined backwards. The anterior 
adductor-sear is pyriform, the posterior rounder. The palliai sinus is very deep 
and extends almost across three-fourths of the shell, which is pure white within 
and without.

Several odd valves were obtained bv the “ Terra Noca,” the largest being
V O

30 111111. in length and 10 iu height.
O  O

VOL. II.

* Concii. Icon., vol. X V II .
f  In M artini and Chemnitz. Conchvl. Cab., 1870—75.

R
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25. JA imma (iiii/iisfd, lí. sp. PI. II, tigs. IB, 19.

Shell oblong, inequilateral, longer in front than behind, white, rounded anteriorly, 
narrowed, shortly rostrate, and obliquely truncate posteriorly; valves thin, finely 
concentrically striated, the right a little less convex than the left ; the front dorsal 
margin longer than the posterior, a little curved, bu t not much descending; hinder 
margin obliquely sloping, somewhat concave ; in both valves there is a faint keel 
extending from the umbo to the extreme point a t the hinder end ; two cardinal teeth 
in each valve ; in the right the anterior tooth is thicker than the posterior, which is 
bifid ; in the left the anterior is bifid, and much stronger than the hinder one, which is 
quite slender, and directed backwards ; interior of the valves glossy, faintly radiately 
striated a t the ventral margin ; anterior adductor-sear elongate, posterior roundly 
pvriform ; palliai sinus extending three-fourths across the valves, rounded in front.

Length, 16 '5  mm. ; alt., 9 ; diameter, 4.
Station 42, oti' Pio de Janeiro : 40 fathoms.
Mamina assimilis, Hanley,* from the Philippine Islands, closely resembles the 

present species as regards form ; it is, however, rather more obtuse in front, and the 
valves are more tumid and more glossy.

2(5. Sennin maliformis,  Chemnitz.
Tellina cordiformis, Cherna., Conch. Cab., vol. X I, figs. 1941-2 (1795).
A m p h id esm a  cordiformis : lleeve, Conch. Icon., vol. VITT, pi. V, fig. ,‘SO.
Semele cordiformis : Smith, Pro e. Zool. Soc., 1890, pp . 301, 321.

Station 42, off Pio de Janeiro : 40 fathoms.
One small valve only.
Some remarks on the synonymy and distribution of this species are given by the 

present writer in the place cited above.

27. Mactra ( J factrinnla) janei coensis, n. sp. PI. II, fig. 20.

Shell broadly subtrigonal, a little inequilateral, longer behind the umbones than 
in front, white, snhpellucid, thin, concentrically plicate upon the umbones, and finely 
striated with the lines of growth upon the lower half of the valves ; a rather sharp keel 
running from the tip of the umbones to the posterior end of the valves marks off the 
hinder dorsal area ; there is also a smooth lunular area ; the concentric ridges or 
plicæ do not extend into cither the lunular or the posterior area ; in the latter, one or 
more faint radiating keels or ridges are also usually observable ; dorsal margins 
oblique, at first nearly rectilinear, then curving downwards at the ends ; anterior end 
sharply rounded, posterior rather more acuminate, ventral margin very widely 
arcuate ; umbones smooth at the extreme tip, inclined towards the front, a little

Thes,-n in is C ouch ., Mil .  I., p. 302 , p i. L V 111, fig. 95, as T ellina .
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autcniedian. approximated, lait not «ĵ iiito touching; interior of the. valves showing 
traces of the external sculpture, white, rather glossy; hinge normal, somewhat 
delicate ; anterior adductor impression narrowly pyriidrm, posterior larger, round ; 
palliai sinus long, rounded at the end. extending about half-way across the 
valves.

Length, 31 m m .; height, 20 ; diameter. 1 it.
Station 42, oti’ 1 * io de Janeiro : 40 fathoms.
J/. angusta, Deshaves,* from Panama, is rather like this species, lmt is Hatter, not 

so trigonal in shape, being broader at the anterior end. The plicæ on the nmbuues 
are less developed, and the hinge is rather more delicate.

28. Macrut'alltxta mandata  (Linnieus).

V enus m acula ta , L im i., S y s t.  n a t . ,  eil. X , ]>. (iSß.

V enus (C ytherea, C a llista ) m acula ta  : K ö lner, M onog. Venus, ( 'a llis ta , p. lii, pi. X V I ,  fies. 1 le .

Station 42. oti Rio de .Janeiro : 40 fathoms.
Duly one small valve obtained.
For references and synonymy see Romer and Dall.f A very common West 

Indian shell, and already recorded bv d ’Orbignv from Rio de Janeiro.V J  o  t/

The late AI r. Jukes-Browne (Proc. Plaiae. Sue., vol. X.. p. 444) upheld the use of 
the genus Callista of Poli as restricted by Id. and A. Adams in 1857. but as pointed 
out by Dali this name of Poli’s had already in 1852 been applied to <piite a different 
group of Veneridæ.

Air. Jukes-Browne’s argument (I.e. p. Koti) upon this subject appears to me 
unconvincing, and I fail to see that in this instance " the rule of priority is breaking 
down from the shear weight of absurdities.” etc.

2D. Imitarla rostrata (Koch).

Cytherea rostra ta , K ocli, in  P h i l ip p i’s A b b ild .,  vol. I ,  p. lot),  p i. I ,  fig. ,'i (1 8 1 4 ).

Station 42. off Rio de Janeiro : 40 fathoms.
For synonymy, references, and some remarks, see Smith. “ Challenger 

Lamellibranchiata, p. 147. Only a number of odd valves were obtained at the 
above station. They are rather longer in proportion to the height than the typical 
form figured by Philippi, and the palliai sinus is wider and not so pointed.

Length of largest specimen, •”>4 nun.; of Koch’s type, 39 mm. Height of largest 
specimen, 2(5 nini. ; of Koch’s type. 3(1 mm.

* R e ev e ’s C oncii. Icon., vol. V I 11, fig. 93. 
t  T ra a s .  W a g n e r  ru s t .  Sei. F h ilad .. vol. I I I .  p. liiôi» (ltHKi).
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80. ('orlmla ti'jjniii, Smith. IM. II, tigs. '21, 22.
('orbilia tryoni, S m itii, A im . iMag. N a t .  H is t . ,  1880, vol. V I ,  p . 821 .

Station 42, oti' Pio de Janeiro : 40 fathoms.
Ontv a single lower valve was dredged at the above station. The species was 

originally described from 48 fathoms in 82° 45' S. lat., 50r 80' W. long.-, east of 
Uruguay. The figures now given are taken from the type specimen.

81. < 'itsju'ihirin braziliensis, n. sp. PI. II, fig. 28.

Shell not very thin, elongate, rounded in front, prolonged and rostrate behind, 
moderately globose, exhibiting fine growth-line,s and minute crowded granules upon 
the entire surface, those upon the upper slope of the rostrum being arranged in 
closely packed transverse series ; dirty white, surface dull, not glossy ; dorsal margins 
oblique, anterior straight at first, then curving into the rounded end, posterior longer, 
a little concave« lower margin siuuated below the beak, then widely curved. 
Umbones antemedian. An oblique faint depression from the umbones to the sinus 
in the ventral outline marks off the rostrum, the upper part of which is feebly 
defined by an oblique obscure ridge. Character of the hinge normal. Interior of the 
waives white, somewhat glossy, exhibiting some rather faint irregular radiatiug striæ, 
which are more or less interrupted by a subpunctate impression from the anterior 
adductor-,scar to the broad, rounded, palliai sinus ; anterior impression ovate, posterior 
semicircular, truncate above.

Length, 27 m m .; height, 15; diameter, 11.
Station 42, off Pdo de Janeiro : 40 fathoms.
This species is a t  once distinguishable from others, more or less similar in form, 

by the minutely granóse surface, a most uncommon feature in the genus.

82. Cusjihhtria ( C'anfinmi/a) simillima, n. sp. PI. II, fig. 24.

Shell ovate, posteriorly rather shortly rostrate, inequilateral, longer in front of 
the umbones than behind, white, very convex ; valves thin, with about twenty-five 
curved radiatiug cestellae upon the greater part of the surface, but not upon the 
rostrum ; a few of the posterior costæ are stronger than the rest, the hindmost one 
marking off the comparatively smooth beak ; this, however, exhibits a few (nine or 
ten) very fine curved liræ, some of which near the dorsal margin are rather indistinct, 
being crossed by crowded grow'th-striæ ; the rest of the surface of the valves is also 
covered with very fine lines of growth ; anterior dorsal margin obliquely arched, 
posterior more obliqneh inclined, and a little concave ; anterior end sharply rounded, 
ventral edge widely arcuate, bu t slightly incurved at the rostrum ; umbones smooth 
at the tip, almost contiguous, inclining backwards; lunular area w'ithout radiatiug 
line, and there is also a lanceolate, smooth, sunken escutcheon posteriorly; interior
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of the vulves faintly radiately silicate, except towards the lower margin, where the 
grooves are deeper, producing; a pectinate edge; hinge normal, and posterior adductor- 
sear hounded by a rounded ridge passing from under the hinge-line.

Length. 15 nun. :  height, 10 ' 25:  diameter. 8 '5.
Station 42. oti' l!io de .Janeiro. 40 fathoms; and Station MS, west of Falkland 

Islands. 125 fathoms.
C'loselv allied to ( \ curta, .leifreys, but rather longer in proportion to the height, 

and more distinctly róstate upon the anterior half of the valves. The anterior dorsal 
outline is not so hunched up as in carta.

5. SOUTH Til INI! >AI ) ISLAND.

1. Arra (Barbatia), sp.

Station MG, South Trinidad Island : on the shore.
Two specimens, in somewhat decomposed condition, appear to he very closely 

related to the ^Mediterranean Arca barbata, hut owing to the bad state of preservation 
it would be hazardous to pronounce a definite opinion.

2. Mad iola rid latí ralis (Say).

M u tilu s la tera lis ,  S ay , J o u r n .  A c a d . N a t .  Sei. P l i ila d .,  vo l. I I ,  ¡i. 201 ( lS i ’2).
M odio la  m arm orata , F o rb e s  (ISMS) ; F o rb e s  a n d  H a n le y , l i r i t .  M o ll., vol. I I ,  p. 198, p i. X L V ,

%  4-

Station MG, South Trinidad Island : on the shore.
Originally described by Say from Florida, this species occurs further north along 

the coast of the United States. It is also known from Bermuda. On comparing 
British with American specimens I fail to find any real distinguishing features. 
M. cuneata. Oould. and M. caenobita. Vaillant, may be regarded as forins of 
this species.
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I N D E X .

aculeata, Crepidula, 82, 97.
,, Patella , 97.

acum inata, G lypteuthria, 91. 
acuta, Eitun'na, 80.
\  daena rea nitens, 7G. 

adarensis, Hissuia, G5, GG.
Adm ete an tarctica , 71.

,, delicatula, 74.
adspersa, Cominella, 85. 
adspersum, Huccinum, 85.
Vmauropsis rossiana, G9. 

am ericana, Lucina, 100.
Amphidesma cordiformis, 102.
A natina  elliptica, 78.
A ncilla bicolor, 87.

,, dim idiata, 90.
,, m ucronata, 8G.
,, nana, 87.
,, novaezelandia-, 87.

A ncillaria australis, 87.
,, dim idiata, 90.
,, m ucronata, 80.
„ novaezelandia', 87.
,, pyramidalis, 80.
,, tricolor, 87.

angusta, Macoma, 102.
,, M actra, 103. 

an tarctica , A dm ete, 74.
,, Cerithiopsilla, 70.
,, Lepeta (Pilidium ), G2.
,, Lovenella, 70.
,, Scala, 04.
,, Tellimya, 78.
,, Trichotropis, 07.

antarcticum , Epitonium , 0 1. 
antillarum , Lucina, 100,

,, Turris, 94.
antipodum , Helcioniscus, 78.

,, L itorina, 80.
arabica, F ulguraría (Alcithoe), 80.

,, Voluta (Alcithoe), 80. 
arabicum, Buccinum, 80.
A rca (Anadara) chemnitzi, 93.

,, barbata, 105.
„ (B arbatia) nova- zealandia', 88, 89,

A rca ( Barbatia) sp., 1 05.
,, (B athyarca) gourdoni, 75.
,, decussata, 8,s.
,, d ’orbignyi, 93.
,, fusca, 89.
,, rodatzi, 89.

A rcularia coronata, 85. 
assimilis, Macoma, 102. 
astartoides, C ardita, 77.
Astra-a, 80.

,, heliotropium, 80.
,, imperialis, 80.

A stralium  heliotropium, 80. 
australis, Ancillaria, 87.

„ Venericardia, 90.
barbadensis, P licatula, 99. 
barbata, Arca, 105. 
belcheri, Typhis, 92. 
bicolor, Ancilla, 87. 
biconicum, Vexillum  (Pusia), 85. 
bilirata, Drillia, 95. 
brasiliensis, Diplodonta, 101. 
braziliensis, Cuspidaria, 104.

D rillia, 94.
Buccinum adspersum, 85.

,, arabicum, 86.
,, charcoti, 72.
,, coronatum, 85.
,, maculatum, 85.
,, nodosum, 85. 

bullata, M arginella, 95. 
calliferus. Trochus, 79.
Calliostoma nubilum, 97.

„ riorn.se, 97.
C alyptnca, 82, 84.

,, calyptra-formis, 83, 84
,, ca.lyptru-iformis, 82.
,, candeana, 97.
,, chinensis, 82, 84, 97.
,, comma-notata, 82.
,, (Crepidula) monoxyla,
,, lam arcki, 83.
,, m aculata, 82.
,, novie-zeelandiie, 82.
,, pellucida, 84,
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Calyptrum, scutum, 83, 81.
,, (Sigapatella) novæ-zelandi*', 82. 
,, „ scutum, 82.
,, tenuis, 82, 8 t,

cah'tru'formis, Calyptraea, 82.
,, Sigapatella, 82.
,, Trochita, 8.2.

Calyptraeidae 82. 
calyptraeiformis, Calyptraea, 82. 
cancellatus, Prosipho, 71, 96. 
candoanaj Calyptraea, 97.

„ Tnfundihulum, 97.
,, Trochilina, 97.

C antharidus rufozona, 79.
Capulus subcompressus, GG.
C ardita astartoides, 77.

„ purpurata, 90.
,, quoyi, 90.
,, trid en ta ta , 90.

Cardium delicatulum , 92.
„ m uricatum , 93.
,, (Nemocardium) pulchellum, 90.
,, pulchellum, 90. 

carduelis, Trophon, 92. 
carlotta', T urritella , 80.
Cerithiella, 70.
Cerithiopsilla antarctica, 70. 
charcoti, Buccinum, 72.

,, Montaguia, 78.
,, V olutharpa, 72.

Charonia rubicunda, 85. 
sp. juv., 8-1.

,, tritonis, 84. 
chemnitzi, A rca (A nadara), 93. 
chinensis, Calyptraea, 82, 97.
Chione (Chamelea) spissa, 90.

,, crassa, 90.
,, mesodesma, 90.

Chlamys colbecki, 77.
,, consociata, 89.
,, nodosus, lOO.
„ (Pallium ) convexus, 89.
„ tehuelchus, 100. 

cleryi, M urex (Typhis), 92.
Clypeola tenuis, 83. 
caenobita, Modiolaria, 105. 
colbecki, Chlamys, 77.

,, Pecten, 77.
Columbarium, 88.

„ spinicincta, 87.
,, suteri, 87.

Cominella adspersa, 85.
,, maculata, 85. 

comma-notata, Calyptraea, 82.

congenitus, Prosipho, 71. 
conica, Marseniopsis, GG. 
consociata, Chlamys, 89. 
contorta, Crepidula, 81. 
convexus, Chlamys (Pallium), 89.

,, Pecten, 89.
coppingeri, Lepeta, 02. 
corallinoides, Pecten, 100.
Corbula tryoni, 104. 
cordiformis, Amphidesma, 102.

„ Semele, 102.
„ Tellina, 102. 

coronata, A rcularia, 85.
„ Nassa, 85.

coronatum, Buccinum, 85. 
c<Bata, Crepidula, 81.

„ Lucina, 100. 
coulmanensis, Trophon, 73. 
crassa, Chione, 90. 
crebilirulata, M argarites, G3.

,, Subm argarita ?, G3.
,, V alvatella, G3. 

crenifera, N uculana, 98.
Crepidula, 81.

,, aeuleata, 82, 97
,, contorta, 81.
,, costata, 81.
,, crepidula, 81.
„ eehinus, 97.
,, hystrix, 97.
,, (Ianacus) unguiformis, 81.
,, maculata, 82.
,, monoxyla, 81.
,, tomentosa, 83.

C rypta profunda, 81. 
cumingii, M alletia, 99.

,, Solenella, 99.
cuneata, Modiolaria, 105. 
curta , Cuspidaria, 105.
Cuspidaria braziliensis, 104.

,, (Cardiomya) simillima, 61, 93, 104 
,, curta, 105. 

cuvieri, M arginella, 95.
Cyamium subquadratum , 78.
Cymbiola gracilis, 86.
Cytherea rostrata , 103. 
darwinii, Pecten, 100. 
decora, N uculana, 98. 
decussata, A rca, 88, 89. 
delicatula, Adm ete, 74.

,, Na tifa , G9. 
delicatulum, Cardium, 93. 
demissa, Rissoia, G5.
Dentalium majorinum, 74.
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depressa, F u lguraría  (Alcithoe). 8G.
„ V oluta, 8G. 

deserta, Rissoia, G6. 
diemenensis, Litorina, 80. 
d ilatata, Verconella, S5. 
d ilatatus, Fusus, 85. 
dilecta, M argarita, 79. 
dim idiata, Ancilla, 96.

,, A ncillaria, 90.
Diplodonta brasiliensis, 101.

,, patagonica, 101. 
d 'orbignyi, A rca, 93.
D rillia b ilira ta, 95.

,, braziliensis, 94.
,, rioensis, 95. 

drygalskii, Trophon, 75. 
dulcis, M argarites, 03.

,, V alvatella, 03. 
eatoni, Neobuccinum, 73. 
eburnea, Lucina, 100, 101. 
echinus, Crepidula, 97. 
egena, Monilea, 79.

,, Solariella, 79. 
egenum, Solarium, 79. 
electa, Leda, 98.

,, ,, (A drana), 98.
,, N uculana (A drana), 98. 

elliptica, A natina, 78. 
elongata, M actra, 90.

,, ,, (M actrotoma), 90.
elongatus, Prosipho, 70.
Epitonium  an tarcticum , 04.
Eulim a exulata , 04.

,, solitaria, 04. 
exulata, Eulim a, 64. 
formosissima, Turris, 94. 
fragillim a, V olutom itra, 74. 
fraterculus, M arginella, 95. 
Fulgoraria, 80.
Fulguraría, 80.

,, (Alcithoe) arabica, 80.
„ ,, depressa, 80.
„ „ gracilis, 80.

fusca, A rca, 89.
Fusus d ila ta tus, 85.
Galeras pellucidus, 84. 
gelida, Rissoia, 05. 
gemma, M argarites, 02. 
glacialis, Rissoia, 05, 00.
Glycimeris laticostata, 89. 
G lypteuthria acum inata, 91. 
gourdoni, A rca (B athyarca), 75.

,, Lissarca, 75. 
gracilis, Cymbiola, 80.

gracilis, Fulgoraria (Alcithoe), 80.
,, Prosipho, 70.
,, V oluta, 86.
,, ,, (Alcithoe), 80.

grandis, Limopsis, 70. 
grisea, Natica, 09. 
griinlandica, V olutom itra, 74 
guaraniana, Lucina, 101. 
hedleyi, Sigapatella, 84.
Helcioniscus antipodum , 78.

,, radians, 78. 
heliotropium, A stræa, 80.

,, A stralium , 80.
,, Trochus, 80.

hodgsoni, Lima, 77. 
hookeri, T urritella , 90. 
huttoni, M angilia, 88. 
hyalina, M arginella, 71, 
hystrix , Crepidula, 97. 
imperialis, A stræa, 80. 
indecora, Sublacuna, 00.
Infundibulum  candeanum, 97. 
innocens, P areu th ria , 72.

,, Thesbia, 72. 
insignis, Neoconcha, 08. 
iris, M argarites, 91. 
janeiroensis, Limopsis, 99.

,, Lucina, 101.
,, M actra (M actrinula), 102 
,, M arginella, 95.
,, Nuculana (A drana), 98. 

jousseaumei, Limopsis, 70.
Kellia simulans, 77. 
kerguelensis, Lissarca, 75. 
kriiyeri, Trichotropis, 07. 
laciniatus, Trophon, 73.
Leviuscula, Limopsis, 99. 
lam arcki, Calyptraea, 83.
Lam ellaria, 00, 07.

„ mollis, 00. 
lanceolata, Nucula, 98. 
lateralis, Modiolaria, 02, 105.

,, M ytilus, 105. 
la ticostata, Glycimeris, 89. 
laticostatus, Pectunculus, 89.
Leda (A drana) electa, 9S.

,, electa, 98.
Lepeta coppingeri, 02.

,, (Pilidium ) an tarctica , 02. 
lilliei, Limopsis, 70.
Lima hodgsoni, 77. 
limoides, Philobrya, 77.
Limopsis grandis, 70.

,, janeiroensis, 99.
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Limopsis jousseaumei, 7G.
Leviuscula, Ui).

,, lilliei, 76.
,, marionensis. 75.

jielagica, i)!).
Lippistes, 67.
Lissarca gourdoni, 75.

., kerguelensis, 75.
,, notorcadensis, 75.

Litorina acuta, 80.
,, antipodum, 80.
„ diemenensis, 80.
., m auritiana, 80.
,, unifasciata, 80.

longstaffi, Trophon, 75.
Loripes patagonica, 101.
Lovenella, 70.

„ antarctica , 70.
Lucina am ericana, 100.

,, antillarum , 100.
„ costata, 100.
,, (D ivaricella) quadrisulcata, 100. 
,, eburnea, 100, 101.
„ guaraniana, 101.
,, janeiroensis, 101.
„ patagonica, 101.
,, subglobosa, 101.

Macoma angusta, 102.
„ assimilis, 102.

M acrocallista m aculata, 103.
M actra augusta, 103.

„ elongata, 90.
„ (M actrinula) janeiroensis, 102.
,, (M actrotom a) elongata, 90.

maculata, Calyptraea, 82.
,, Cominella, 85.
,, Crepidula, 82.
,, M acrocallista, 103.
,, Venus, 103. 

maculatum, Buccinum, 85. 
majorinum, D entalium , 74.
M alletia cumingii, 99.
M angilia huttoni, 88.

,, sinclairii, 88.
M argarella refulgens, 61.
M argarita, 79.

,, dilecta, 79.
M argarites crebriliru lata , 63.

,, dulcis, 63.
gemma, 62.

,, iris, 91. 
m arginata, M itra , 85.

,, Turricula, 85.
M arginella bullata, 95.

V O L .  I I .

M arginella cuvieri, 95.
., fraterculus, 95.
„ hyalina, 74.
,, janeiroensis, 95.
,, muscaria, 87.
,, scalaris, 96.
,, s tria ta , 96.

marionensis, Limopsis, 75. 
m arm orata, Modiola, 105.
Marsenia, 66.
Marseniopsis conica, 66.

,, mollis, 66.
m auritiana, Litorina, 80.

„ Phasianella, <80. 
meridionalis. Thracia, 78, 
mesodesma, Chione, 90. 
minima, Tellimya, 78.
Minolia, 79.

,, plicatula, 79.
,, punctura, 79. 

mirabilis, Torellia (Trichoconcha), 68.
,, Trichoconcha, 68.

M itra  m arginata, 85.
Mitridie, 85.
Modiola m arm orata, 105.
Modiolaria caenobita, 105.

,, cuneata, 105.
., la teralis, 62, 105. 

mollis, Lamellaria, 66.
,, Marseniopsis, 60.

Monilea, 79.
,, egena, 79.
„ plicatula, 79.
,, zelandica, 79. 

monoxyla, C alyptnea (Crepidula), 81.
,, Crepidula, 81.

M ontaguia charcoti, 78. 
m ucronata, Ancilla, 86.

,, A ncillaria, 86. 
mundus, Prosipho, 70, 72.
M urex (Typhis) cleryi, 92. 
m uricatum , Cardium, 93. 
muscaria, M arginella, 87.
M ytilus lateralis, 105. 
nana, Ancilla, 87.
Nassa coronata, 85.
N atica delicatula, 69.

„ grisea, 69.
N ausitora saulii, 91.
Neobuccinum eatoni, 72.

„ tenerum , 72.
Neoconcha, 69.

,, insignis, 68.
vestita, 68, 69.
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niteus, Adacnarca, 70. 
nodosa, Verconella, 85. 
nodosum, Buccinum, 85. 
nodosus, Chlamys, 100.

,, Pecten, 100.
,, Prosipho, 71.

notorcadensis, Lissarca, 75. 
nova-zealandia', A rea (B arbatia), 88. 
nova'-zeelandia?, Calyptraea, 82. 
novaezelandia', A ncilla, 87.

„ ,, A ncillaria, 87.
,, „ Calyptraea (Sigapatella), S2.
„ ,, Sigapatella, 82.

nubilum, Calliostoma, 07. 
nubilus, Trochus, 97.
Nucula lanceolata, 08.
N uculana (A drana) electa, OS.

„ ,, janeiroensis, 08.
,, crenifera, 08.
„ decora, 08.

N ucula uruguayensis, 07. 
orbignyi, Arca, 93.
Oscanius, G15, 67.
Ostrea ziczac, 90.
Panopaea zelandica, 91.
Panope zelandica, 01.
Paradm ete, 74.

,, typica, 74.
P areu th ria , 72.

,, innocens, 72. 
patagonica, Diplodonta, 101.

,, Loripes, 101.
,, Lucina, 101.

P atella aculeata, 97.
,, radians, 78.

Pecten colbecki, 77.
,, convexus, 80.
,, corallinoides, 100.
„ darwinii, 100.
,, nodosus, 100.
,, racovitzai, 77.
,, tehuelchus, 100.
,, zelundiæ, 89.
,, ziczac, 00.

Pectunculus laticostatus, 80. 
pelagica, Limopsis, 90. 
pellucida, Calyptraea, 84.

„ Trochita, 84. 
pellucidus, Galerus, 84. 
pelseneeri, Trophon, 02. 
petitiana, Tellina, 101.
Phasianella m auritiana, 80.
Philobrya limoides, 77.
P ita ria  rostrata , 103.

planispira, Trichotropis, G7.
P licatu la barbadensis, 00. 
plicatula, M inolia, 79.

,, Monilea, 79.
P licatu la ramosa, 90. 
plicatula, Solariella, 70.
Probuccinum tenerum , 72. 
profunda, C rypta, 81.
Prosipho cancellatus, 71, 9G.

,, congenitus, 71.
,, elongatus, 70.
„ gracilis, 70.
,, mundus, 70, 72.
,, nodosus, 71.
,, similis, 70.
,, tuberculatus, 71.

pulchellum, Cardium, 90.
,, „ (Nemocardium), 90.

punctura, Minolia, 70. 
purpurata, C ardita, 90.

,, Venericardia, 00. 
pyramidalis, Ancillaria, 86. 
quadrisulcata, Lucina (Divaricella), 100. 
quoyi, C ardita, 90. 
racovitzai, Pecten, 77. 
radians, Helcioniscus, 78.

,, P atella , 78. 
ramosa, P licatu la , 99. 
refulgens, M argarella, 64.

,, V alvatella, 64. 
regularis, Rissoia, 65. 
rioense, Calliostoma, 07. 
rioensis, D rillia, 05.
Rissoia adarensis, 65, 66 

,, demissa, 65.
,, deserta, 66.
,, gelida, 65.
,, glacialis, 65, 66.
,, regularis, 65. 

rodatzi, A rca, 89. 
rossiana, Amauropsis, 69. 
rostrata , Cytherea, 103.

,, P itaria , 103. 
rubicunda, Charonia, 85. 
rufozona, C antharidus, 70. 
saulii, N ausitora, 91.

,, Teredo (X ylotrya), 91.
„ X ylotrya, 91.

Scala an tarctica , 64. 
scalaris, M arginella, 96. 
scutum, Calyptnea, 83.

„ „ (Sigapatella), 83 .
,, Trochita, 83.

Semele cordiformis, 102,
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shackletoni, Trophon, 73.
Sigapatella, 82.

,, calyptraeformis, 83.
,, hedleyi, 81.
,, novaezelandia1, 82, 83.
,, tenuis, 83.

similis, Prosipho, 70.
simillima, Cuspidaria (Cardiomya), Gl, 93, 10 
simulans, Kellia, 77. 
sinclairii, M angilia, 88.
Solariella, 79.

,, egena, 79.
,, plicatula, 79.

Solarium, 79.
„ egenum, 79.

Solenella cumingii, 99. 
solitaria, Eulim a, GL 
spinicincta, Columbarium, 87. 
spissa, Chione (Chamelea), 90. 
stria ta , M arginella, 9G. 
subcompressus, Capulus, GG. 
subglobosa, Lucina, 101.
Sublacuna indecora, GG.
Subm argarita ? crebriliru lata , 63. 
subquadratum , Cyamium, 78. 
suteri, Columbarium, 87. 
symmetriea, Turritella, SO. 
tehuelchus, Chlamys, 100.

,, Pecten, 100.
Tellimya antarctica , 78.

,, minima, 78.
Tellina cordiformis, 102.

,, petitiana, 101. 
tenerum, Neobuccinum, 72.

„ Probuccinum, 72.
tenuis, Calyptr.-ea, 83.

,, Clypeola, 83.
,, Sigapatella, 83.
,, Trochita, 83.

T ere d o  ( X y lo try a )  sa u lii, 91.
Thesbia, 72.

„ innocens, 72.
Thracia meridionalis, 78. 
tomentosa, Crepidula, 83.
Torellia, 08.

,, (Trichoconcha) mirabilis, G8.
Torinia, 79.
T ric h o co n c h a  m ira b ilis ,  G8.
Trichotropis, 07.

,, an tarctica, 07.
,, kroyeri, G7.
,, planispira, 07.

tricolor, A ncillaria, 87. 
triden tata , C ardita, 90. 
tritonis, Charonia, 81.

Trochilina candeana, 97.
Trochiluin scutum, 83.
Trochita calyptraeformis, 83.

,, pellucida, 84.
,, tenuis, 8.3.

Trochus calliferus, 79.
,, heliotropium, 80.
,, nubilus, 97.

Trophon carduelis, 92.
,, coulmanensis, 73.

drygalskii, 73.
„ laciniatus, 73.
,, longstafli, 73.
,, pelseneeri, 92.
,, shackeltoni, 73.

tryoni, Corbula, 104. 
tuberculatus, Prosipho, 71.
Turricula m arginata, 85.
Turris antillarum , 91.

„ formosissima, 94.
T urritella  carlo tta1, 80.

,, hookeri, 9G.
,, symm etrica, 80.
,, v itta ta , 80, 81.

Typhis belcheri, 92. 
typica, Paradm ete, 74. 
unguiformis, Crepidula (Tauacus), 81. 
unifasciata, Litorina, 80. 
uruguayensis, Nucula, 97.
V alvetella crebriliru lata , 03.

,, dulcis, 03.
„ refulgens, 04.

V enericardia australis, 90.
,, purpurata, 90.

Venus m aculata, 103,
Verconella d ila ta ta , 85.

,, nodosa, 85.
vestita, Neoconcha, 08, 09.
Vexillum (Pusia) biconica, 85. 
v itta ta , Turritella, 80.
Voluta (Alcithoe) arabica, 80.

gracilis, 80.
,, depressa, 80.
„ gracilis, 80.

V olutharpa charcoti, 72.
Volutom itra fragillima, 74.

,, grönlandiea, 74.
X ylotrya saulii, 91. 
zelandiæ, Pecten, 89. 
zelandica, M oidion, 79.

,, Panopaei, 91.
,, Panope, 91.

ziczac, Ostrea, 99.
„ Pecten, 99.
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PLATE I.

IG. 1. Margarites ¡/emma, n, sp.
2. Eulima exulata, n . sp.
3. ,, utilitaria , u . sp.
4. Rissoia ile i i i  issa, 11. sp.
5. ,, regularis, n. sp.
G. Trichotropis antarctica, T h ie le .
7. ,, planispira, n. sp.
8. Neoconcha vestita, »Smith.
9. ,, insitjnis, n. sp.

10. Prosipho mundus, n. sp.
11. ,, tuberculatus, n. sp,
12. ,, congenitus, n. sp.
13. ,, cancellatus, n. sp.
14. Trophon coulmanensis, Smith.
15. ,, shackletoni, H e il loy.
IG, 17. Lissarca notorcadensis, v a r .
18. Limopsis lilliei, lí. sp.
19. Cantharidus rufozona, A . Ad. 
2 0 -2 2 . Sitjajiatella tenuis, G ra y . 
2 3 -2 5 . ,, hedleyi, n. sp.
2G, 27. Voluta arabica, v a r . depressa.
28. Arcularia coronata, v a r .
29 . Mangilia huttoni, n. sp.

,, 30 . Columbarium suteri, n. sp.
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PLATE Tí.

F ig s .  1, 2. A re a  (U n  riui I in) nora-zetdaudiac, n . sp. 
,, 3, 8. C hlam ys consociata, 11. sp.
,, 4. M a rg a r ite s  iris , 11. sp.
,, 5. G ly p te u th r ia  a cu m in a ta . n. sp.
,, 6, 7. Trophon pe lsen eeri, il. sp.
„ 9. C ardium  d e lica tu lum , n. sp.
„ 10. T u rr is  fo rm o s iss im a ,  n. sp.
,, 11. D r ill ia  braziliensis , n. sp.
,, 12. ,, rioensis, n. sp.
,, 1.3. M a rg in e lla  fra te r c u lu s ,  u. sj).
,, 1 1. ,, ja n e iro e n s is , ii. sp.
„ 15. P rosipho  cancella tus, u. sp.
„ lii. N u c u la n a  (A d ra n a )  ja n e iro e n sis , n. sp.
,, 17. L im o p s is  ja n e iro e n s is ,  n. sp.
,, 18, 19. M acom a augusta , n. sp.
,, 20. M a ctra  ( M a c tr in u la ) ja n e iro en sis , n. sp.
,, 21, 22. C oibnla truani, Smitii.
,, 23. C usp idaria  b ra zilien s is , n. .sp.
,, 24. (C a rd io m ya ) s im illim a , u. sp.



B rit .A n ta rc tic íT e r ra N  ova) Exp e d. 1910.
B rit.M us. (N at.H ist.) Z o o lo g y  .Vol.II. M ollusc euP art I, PHI.

M M

J  G r e e n  d e l . e t  l i t t u K u t t i  i m p .





NEMERTINEA.
BY H . A . BAYLIS, B.A.

W ITH  F o r I I  ETHEKES IX T1IE TEXT AND PLATES I — 11

I. General. pauu

Remarks on the «‘(tiledinu. with Summary . . . . . I 1 .'1
Methods of study . . . . . . . . .  114
Tai »le of Collecting Stations and Species taken . . . . 115

11. Systematic and Morphological.
I Inscriptions of. and remarks on. the various species :

Kam. Amphiporidae . . . . . . . Ilf!
Prostomatida1 . . . . . . . . 118
Baseodiseida1 . . . . . . . .  L 0
Lineidae . . . . . . . . .  I 22

111. -  Literature . . . . . . . . . .  1:44

I —GENERAL.
T h e  Nemertinea colleeted by the ‘ I'erra N o v a” came, for the most part, from 
the Antarctic and Sulta iita retie regions, chiefly from drcdging-stations in the Ross 
Sea and MtAlnrdo Sound.

Three species, caeli represented by a single specimen, were captured off New 
Zealand.

The total number of species in the collection is small, and of this number verv 
few are certainly new to science. A survey of the whole collection gives the following 
results :

Total number of species, 10.
Previously described species. 5.
New species, 2.
1 loiibtful species, :i.

The previously described species are the following :—

(u) From the Antarctic regions: -  

Aiiijilujinnts m/>se/ei/l, Ilubr.
Im/ihi/ioi'iis iiiullHni^tiftns, .loitbin.
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Prosta mu m iii¡liratum (Joubin).
Lineas cornu/atus, M'Int.

(/i) From New Zealand:- -
B a s e o d i s c u s  i/iardii (I lui »r. ).

The two forms described as new are :—
Bascad ¡sens antarcticus, sp. 11.. and 
Uncus scotti, sp. 11.. 

both from the Antarctic regions.

The three doubtful forms are : —

(a) From the Antarctic regions :—

A very small specimen, apparently belonging to the genus Cerebratulus, 
and probably very young.

{!>) From New Zealand :—
Two species probably belonging to the genus Lineas, each represented 

by one specimen only. They are referred to in the sequel as 
Lineus, spp. " A ” and " 13."

The material 011 the whole is Æ rv well preserved, and no difficulty, on the ground 
of preservation, has been experienced in making out microscopic details by means of 
sections or otherwise. On the other hand, the number of specimens in some cases is 
s o  small that it was thought undesirable to dissect them to any great extent, and the 
accounts given of their structure must be regarded as subject to modification at some 
future time, when more abundant material may be available.

It is a m atter for regret that almost no record appears to have been kept of the 
colours and markings of the various species during life. The specimens, by the time 
tha t they were handed over to me for study, were all, with a very few exceptions 
which will be mentioned in their appropriate places, deprived of all traces of their 
natural colours by the spirit in which they had been stored.

Transverse sections taken by hand were employed as a means of assigning many 
of the specimens to their position. This method was found extremely valuable for 
rapidly sorting individuals which were so contracted, or of sueli nondescript external 
appearance, as to be inseparable by mere inspection. The sections were lightly stained 
with Paracannine or Picrocarmine, and rapidly difierentiated, dehydrated, cleared 
(preferably in Xylol) and mounted in Puilsam. In the cases where serial sections were 
made, the best results wore obtained by staining on the slide with Haunalum, or 
with D Tela field’s 1 hematoxylin followed by Eosin.

Creosote was found useful in clearing some preparations, sueli as the proboscis of
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tlie Ymphiporidæ, iii order to see details of structure without making permanent 
mounts.

The following Tai ile gives a conspectus of the various collecting stations, and the 
species of Nemertinea collected at each station. The* numbers in the left-hand column 
correspond with tin* numbers in thick type in the general " List of Collecting S tations’’ 
of the Expedition (Vol. 11., pp. 1-12):—

Sta t ion N a tu re D ep th  (iii
Species.No. Position. of fa thom s and

B ottom . metres).

91 From Summit, Great King, Three 
Kings Islands, S. 10 W ., 25 
miles (New Zealand)

Bock. 300 tins. 
(518 in.)

( / > ascot h  sells g ia n t  ii.
1 h i  m 'uii, sp. “ B."

131 Spirits Bay, near N orth  Cape, New 
Zealand.

Shelly. 11-20 fins. 
(20-37 in.)

Liucim , sp. “ A.

220 OU' Cape Adaro, mouth of Bolicrt- 
sou’s Bay (Antarctic).

Shingle. 4 5 —5(1 fm s .  
(82 92 in.)

i A ui¡th ¡¡»trun moseleyi.
1 A . ui u l t lii nata M/s.

1 'rost a i i i  a un ilinea tum . 
I Liueiia corrugatus.
\ L . scotti.

294 Boss Sea, Lat. 71 25' S., Long. 
179' 3' K.

CO 158 fms. 
(289 in.)

1 A m phiporus moseleyi. 
L in eu s  corrugatus. 

[L . scotti.

3 14 5 miles N. of Inaccessible Island, 
McM urdo Sound (A ntarctic).

Mud. 222-241 fms. 
(400-441 m.)

( liu sro tlisn u i antarcticus, 
I L in en s  scotti.

310 OU’ Glaciei1 Tongue, about 8 miles I ’ndecomposed 190-250 fms. 1A  inphiporus liui lii hasta tus. 
L in eu s corrugatus.

1 L. scotti.
N. of H u t Point, AI c M un  lo 
Sound.

animal re­
mains and 
mud.

(348-457 m.)

331 ( Ml’ Cape Bird Peninsula, entrance 
to M cMurdo Sound.

Mud. 250 fins. 
(457 in.)

! A  mph ¡¡ionia m ultihasta tus. 
L in e u s  corrugatus.

(B . scotti.

338 M cM urdo Sound, Lat. 77 13' S., 
Long. 104 18 K.

- 207 fms. 
(379 m.)

( L in eu s  corrugatus, 
t L . scotti.

339 E ntrance to  McMurdo Sound, Lat. 
77 5 'S., Long. 104 17' E.

140 fms. 
(250 in.)

1 A m p h ip o ru s moseleyi,
1 L in en s corrugatus.
1 I,, scotti.
1/ C erebratulus, sp., juv.

.">40 Boss Sea, Lat. 70 50' S., Long. 
104 12' K.

V 160 fms. 
(293 m.)

\ h im  ns corrugatus, 
t L . scotti.

.355 AlcMurdo Sound, Lat. 77 40' S., 
Long. 100 8 'K.

(?) 300 fms. 
( 5 4 8  in .)

( Ilaseoilisrus an tarc ticus. 
1 L ineus scotti.

350 1 OU’ G ranite H arbour, entrance to 
M cM urdo Sound.

Mud. 50 fins. 
(92 m.)

\ A m phiporus m ultihasta tus, 
t L in eu s corrugatus.

T 2
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I I . -SY STEM A TIC AN D  M ORPHOLOGICAL.

O r d e r  M ETANEM ERTINI.

Fam. A M T 11PO PJPÆ .

Am/imiHjrttx, Ehrenberg, 18.'! 1.

1. Ani/ilii/ionis Dmse/i’//¡, llubrecht.

A m p h ip o ru s  mousleyi, Hubrecht, 18.87, pp. 20-22 ; PI. 1. figs. 20, 21 ; PI. IX, figs. 1, 7-9 ;
P I. X , tig. :i P I . X V , figs. 11, 12, 20.

Stations 220. 294, 3OU : 45-158 fathoms.
The collection contains three small specimens and various fragments, including 

pieces of the proboscis, which I assign to this species, not, however, without some 
hesitation. The material being so scanty, and the specimens not attaining to the 
large size of the types in the "C h a llen g e r” collection, though some of them arc 
sexually mature, it may be questioned whether we are not here dealing with a new 
form. Pu t on comparing the details of the prohoscis-armature, and hand-sections 
taken through the whole animal, with the "C h a llen g e r” preparations and figures 
of this species, the resemblances are so great, and the differences so slight, that I 
do not feei justified in making a specific distinction.

With so small a number of specimens at my disposal, I was unable to cut 
a series of sections, and have therefore no important contribution to make to the 
anatomy of the species. I t  may be remarked, however, that in the various trans­
verse sections taken by band, chiefly in the middle or posterior region of the 
body, the lateral nerve-stems do not appear to be situated quite so far dorsally 
as in the type material, llubrecht, indeed, lays particular emphasis ou the point 
that the nerve-stems lie <d>ore the lateral gut-cæca in J .  nmselet/i, and notes this 
as one of the characteristic features of tin1 species. In the examples now under 
consideration the nerves do, apparently, lie at some distance from the lateral margin
of the body, and nearer to the dorsal than the ventral side, but they are not
entirely dorsal to the gut-cæca, parts of which extend outwards both above and 
below them, and may be said to envelope them, as it were, on three sides. This 
slight discrepancy may, of course, be due merely to different states of contraction, 
or to a difference in the level at which the sections were cut.

The nerve-layer of the proboscis, as 1 find is the case in the “ (Challenger ”
material, contains fourteen longitudinal nerves.

The genital organs are also arranged as stated in H ubrerht’s account.
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rho oulv other j X >i 111 specially observed vas  11 u* great development, iii smnc 
specimens, of musele-lmudles running through the gelatinous parcmdiyme. in a dorso- 
vontral direction. These muscles pass through the longitudinal muscle-layer, and 
are connected with the circidar muscle-layer dorsally and vcntrallv.

2. Atn/i/ii/iorii.s initltiliastntiis, Joubin. (PI. I. tigs. 1, 2, 5. 7. 11.)

Anijili'qinrnx ninlliliimtnlnx [Punnett  (in lili.)], Jouliin, 1'JlO, )>]>. 11-12; Tcxt-ligs. le ,  l i t ;
PI. I, figs. 7, 8.

Stations 220. RIK, I . :!5(‘> : 45 -250 fathoms.
This species appears to he tolerably ahundant in and near McMurdo Sound. It 

was tirst recorded from Cape Adaro, in the ■•Southern Cross” collection, and some 
of the “ Terra N o v a ” material comes from the same locality. The collection contains 
thirteen specimens and some fragments belonging to this species. As it has been 
possible to cut some serial sections, and to examine the proboscis carefully, a few
points in the structure of the species, which have not previously been described, may
now be noticed, and a few measurements given.

E x t e r n a l  F k a t i r k s .

The largest specimens measure about 5 cm. in length. Their thickness, according 
to the state of contraction, is very variable.

The alimentary canal and proboscis-sheath have a common opening on the head, in 
the. form of a median vertical slil (PI. I, iig. 2, M.). The external openings of the
cerebral organs are in the form of crescentic slits, mainly transverse in direction (PI. 1.
Iig. 2. C.S.) Xumerous eyes were found to be present : they are situated rather deep
in the substance of the head, and are arranged in two lateral patches (PI. 1, tig. 1. IT).

I n t k r x a i , A n a t o m a .

1/nuciitiirj/ ('(limi. flic »esophagus is at tirst (in the region of the brain)
vcrv narrow. Soon, however, it expands into a voluminous stomach, with much 
folded walls. This is succeeded again by a narrower pyloric canal (PI. 1. tig. 5. 
Pyi.) which opens into the mid-gut at about 4 nun. (in a spirit specimen, as 
calculated from serial sections) from the tip of the head. There is a large cæcuni
(PI. I. tig. 5. Cæc.) extending forwards from this point, vent rally to the pvlorie
canai, as far a s  the posterior end of the folded stomach, with which it appears to be in 
idosc contact. This cincum sends out numerous lateral pockets (PI. 1, iig. 5, P.P.), 
which curve upwards within the muscles of the body-wall.

/ ’I'lihiisris. The most striking feature of the proboscis in this species, as
M. .louiiin notices, is its vcrv great thickness in proportion to the animal's bodv. Its 
anterior portion is exceedingly muscular, and its diameter is about eipial to half that
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of the. I io<l y (PI. T. tig. 5, Pr.). Tile nerve-layer of this portion of the organ eon tains 
sixteen longitudinal nerves.

The armature of the proboscis (PI. I. tig. 7) is quite distinctive. The stylets are 
of a blunter and stouter shape than is usual in the genus, and are particularly 
broad at the base. The functional stylet measures 0 ’2S m m .-0 ’40 mm. in length, 
and in width, at tlicB point of attachment, 0 • 12 mm.- 0 '2 2  mm. The basis of the 
functional stvlet is also very broad and stout, and is of a somewhat triangular*> •> O
outline. It measures 0 '7 0  nini.—1 • 3 mm. in length, and 0 '4  m m .-0 '8  mm. in 
width at its thickest part, which is posterior.

The reserve stylets are contained in twenty-eight or thirty pockets, arranged in 
a circle round the bulbous expansion of the proboscis (PI. I, fig. 7). Each pocket 
contains one, or a t most two, stylets.

Um!¡/-iriill.— The external epithelium stands on a comparatively thick basement- 
membrane (PI. 1, figs. 5 and 9, E.M.). The circular muscle-layer is not verv thick, 
but the longitudinal layer (PI. I, figs. 5 and 1), |,M .)  is well-developed, and about 
equal in thickness to the external epithelium and basement-membrane together.

('ephulh' Organ,*.— Each of the crescentic apertures leads into a cavity which is 
wide a t  first, but soon becomes a narrower tube, circular in section, running backwards 
and inwards to come into connection with the anterior part of the brain. The 
inner end of each organ is surrounded by the usual ganglionic and glandular structures.

Genital (hyans .— In both sexes the gonads are arranged in a manner very similar 
to that of J .  moseleyi; i.e., they are distributed round the inside of the bodv-wall, so 
tha t several may be seen in the same transverse section (PI. 1, fig. 9, (}.), and without 
any definite alternation with the gut-cæca. Their ducts open, for the most part, at 
the sides of the body, but towards the hinder end, where the genital sacs are more 
numerous, some of' the openings are dorsal and ventral.

V a u . PROSTOMATIDA,

Prostoma, Ant. I luges, 1828. [ =  Tetrastemma, Ehrenberg, 1831.]

3. Prostoma unilineatum (Joubin). (PI. I, figs. 3, 8. Text-figs. 1-2.)

T< trastemma un i linea tum  [P u n n e tt ( in  litt.)], Jo u b in , 1910, p. 12 ; PI. I, fig. 9.

Stations 220, 339 : 45-140 fathoms.
Of this pretty  little species there are nine examples in the present collection.* The 

type specimens in the “ Southern Cross ” collection are in poor condition, but there 
can be little doubt of the determination of these individuals. One of them (PI. I, fig. ;;)

* A t  tbo time of studying the material, only two specimens were available. Seven more very small 
individuals were subsequently sorted out from among dredged material from Station 220.
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is somewhat larger than the type specimens, the body measuring 8 nun. in length, and 
'! mm. from side to side at the widest part, which is about the middle. The animal 
tapers towards the head and tail. The dorsal surface is convex, the ventral surface 
concave. The proboscis was extruded to a distance of :> nini., hut is now broken off. 
and a microscopic preparation has been made of it 
to show the armature.

Several of the specimens are very minute, 
measuring oulv about 2 nini. in length.

The coloration (in spirit) is as follows : the 
dorsal side is of a vellowish llesh-eolonr, with a 
distinct reddish-brown pigmented median stripe ; 
the ventral side is of a pale ochreous yellow.

The four large eves have been made outO V
by clearing in creosote. The two on either side 
lie close together, one behind the other. (Text- 
fig. 1.)

F in . 1.— P roxtom a un ilin ea tu m  : d o rsa l v iew  
InTKKX VI, A xaTO.MY. the anterior end, magnified, showing

the eyes (K.)
The anatomy has not been fully worked out, 

as serial sections have not been cut. A few transverse sections taken by hand reveal the 
following characters :

lio<Ii/-iraU.— The external epithelium (PI. 1, fig. 8, Ep.) consists of very tail cells, 
interspersed with many unicellular glands and their secretions, which are seen escaping 
to the exterior. It rests on a thin basement-membrane, which separates it from the 
circular muscle-la ver. lîoth this latter laver and the succeeding longitudinal layer are«. j  O O •/
thin and but feebly developed.

Oni .— The largest specimen is a female, and the entire, space within the 
longitudinal body-museles, where not occupied by the gut and its lateral diverticula, or 
by the proboseis-sheath, is filled with eggs of relatively enormous size (PI. T. fig. 8, Ov.). 
measuring about 0 '4  mm. in diameter. Their nuclei are also large ( O '08 mm.-O' 1 mm. 
in diameter) and contain many réfringent globules.

mid Proboscia. The proboseis-sheath 
is proportionally large, and is supplied with strong circular 
muscles.

The proboscis is relatively very stout, but its armature 
is minute, in accordance with the small size of the whole 
animal. The form of the central stylet and its basis is repre­
sented in text-fig. 2. The basis measures 0 '  la  mm. in 
length. There are two pockets containing reserve stylets to 
the number of about four in each.

O'! mm.

I'm. 2. Praslini!« unilinea­
tum : the functional
sty let of the. proboscis, 
and its basis, highly 
magnified.

1___1 1  I___I___1___I___1___l_  J___ I
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O r d e r  HETERONEMERTINI.

T a m . B ASEOD ISCIDÆ.

Riesing, 18.10. [ =  Eupolia, lin i »recht, 1 887.]

4. J>as('otlisens antarcticus, sp. il. (PI. I, figs. 4, G.)

Stations 814 and 355 : fjdcAIuvdo Sound, 222-300 fathoms.

A  fairly distinct constriction imm ediately behind the m outh, when the head is not retracted .
Cephalic grooves la teral and vertical. M outh small and circulai-. P rim ary  basement-mem brane of cutis
deep, but loose, and w ith m any radial muscle fibres. A well-developed layer of gland cells in connection 
w ith the cutis. Bundles of fibres in outer longitudinal muscle-layer of bodv separated bv much gelatinous 
tissue. C ircular muscle-layer thin. W alls of gu t not folded. Proboscis slender, and proboseis-sheath 
thin-walled.

Two specimens which I refer to this form occur in the collection.
The hirger of the two measures 5 ‘ 5 cm. in length, and has a maximum thickness 

of 9 mm. The smaller, which is apparently a young female, measures onlv 2 cm. in 
length and 5 nini. in thickness.

There, is no trace of colour or markings upon either individual.

E  XT ERN A L F  BATU R ES.

In the small specimen the characters of the head (PI. I. fig. 4) can he fairly well made 
out ; it is marked oh’ from the body by a moderately distinct constriction, immediately 
behind the mouth. The proboscis-pore (P.P.) is a well-marked vertical slit just below 
the apex of the head. The shallow cephalic grooves (G.) aiB lateral and vertical, and 
apparently do not form a complete ring. The mouth ™ .)  is small and circular, with 
regularly wrinkled margin.

In the larger example the head is much retracted, and little of these features can 
be made out with certainty.

I N TER N A L A N A T O M V.

A small piece was taken from about the middle of the body of the small specimen, 
and cut into transverse sections (PI. I, fig. G). These reveal the following features :

The external epithelium of the body (Ep.) consists of tali cells, resting on a 
secondary basement-membrane (BAI2.), succeeded by two thin layers of mnscle-fibres. 
an outer circular and an inner longitudinal. Beneath the latter is a well-developed 
layer ((41.) of large glandular cells. Next comes the thick primary basement- 
membrane (BAI1.), consisting of a rather loose connective tissue, through which many 
bundles of mnscle-fibres pass outward radially.

The outer layer of longitudinal bodv-muscles (BAI2.) comes next in order. The
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bundles of fibres belonging to ibis layer are somewhat scattered, and are embedded 
in a considerable amount of gelatinous and solid-looking connective tissue.

The circular muscle-layer ((AM.) is thin. between it and the outer longitudinal
muscles lie the large lateral nerve-stems ( L.N.).

The inner layer of longitudinal muscles (BAI1.) is comparatively thick and dense. 
Beneath it lie the proboseis-sheath (ITS.), the gut, and a certain amount of loose 
connective tissue. In this connective tissue, between the muscles and the mit. there 
are numerous large spates, some of which are probably blood-,sinuses, but others appear 
to be the gonadial sacs. The former are situated dorsally and ventrallv. the latter at 
the sides. In the anterior part of the series of sections these gonadial spaces are
empty, but more posteriorly ova are beginning to be developed from their walls. Tile
ova always appear on that side of the sae which is towards the exterior. The sex of 
the larger specimen was not determined, and 1 am unable to give anv particulars as to 
the arrangement of the gonads in the male.

The gut (PI. 1. tig. b. Int.) is simple and spacious, and its wall is not folded,
The proboscis is feebly developed, and its sheath is thin-walled, .and not abundantly 

provided with jmuscles.
With such scanty material available, nothing further can be said at present of the 

anatomy of this species. Its chief interest lies in the fact that it is the only member 
of the genus as yet recorded from truly Antarctic waters, unless we accept Eupolia 
punnetti as a " good ” species. I shall further state my views with regard to this 
question under the heading of Linen.s eama/atns ; but 1 may be permitted to remark 
here that 1 can see no reason for referring that form to the genus Eupolia (or 
Baseodiscus). If this view be correct, the present species will be the only one. 1 
believe, hitherto recorded from a latitude further south than 42 .

5. Basend/sous ¡pardii (Ifuhr.)

E u po lia  ijiiird ii [ M ' l u t i  o lí (óf / // / .) ] ,  H iiL rc c lit, 1SS7, pp . 11 — IA : PI. 1, figs. 7 -1 ); P I. Y ;
P I . V H  figs, t—11 ; P I. V i l ,  figs, i ,  5, S ; P I . X ,  fig. (’> ; P I . X I ,  iig. 12.

Station 1)1 : .”>00 fathoms,
A single specimen taken near Three Kings Islands, New Zealand, appears to 

belong, in all probability, to this species. It measures about (i cm. in length, and has 
a thickness of fi nini. The head-mid tapers somewhat, and shows a faint surrounding 
gToove, as described and figured by llubrecht, The tail is conically pointed, and 
thicker than the head.

The specimen is a female.
No traces of colour can now be made out.

V O L .  I I . IT
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F a m .  L1XEIDÆ.

S ux-Fam . LIX’E I N Æ .

Lineus, Sowerliy, 180(1.

6. Lineus rorrui/ntus, INI*Int. (Text-figs. 3-4.)

L im as eorrui/atus, fcPIntosli, 1876, pp. 322-323. IfP In tuH , 187!), p. 262 ; PL X V , fign. 17, 
18. S tuder, 1879, p. 123. Bürger, 1904 (1), pp. 96-97. Joubin , 1910, pp. 2-8  ; 
Text-figs. 1 -1 0 ; PI. 1, figs. 1-5.

Cerebratulus corriu/atiis, llu b re ch t, 1887, pp. 4 1 -4 3 ; PI. I , fig. 17 ; PI. X I, fig. 9 ; PI. X I I ,  
figs. 3, 4 ; PL X I I I ,  figs. 1-6 ; PI. X IV , figs. 2-4. Joubin, 1908, p. 6.

1 Cerebratulus charcoti, Joubin, 1905 (1), pp. 315-318, and text-figure. Joubin , 1905 (2), 
}>. 432. Joubin, 1908, pp. 2-G ; Fig. 1.

Jaiieus hanseni, Joubin , 1910, pp. 8-9 ; Fig. 11.
Hapalia punnetti, Joubin , 1910, pp. 9-10  ; Figs. 13, 14.

Stations 220, 294, 316, 331, 338, 339, 340, 356 : 45-250 fathoms ; Station 
324, McMurdo Sound, on shore.

This line species forms the hulk of the present collection, having been captured at 
nearly all the dredging stations in the Ross Sea and McMnrdo Sound, where it is 
evidently very abundant.

The best account of this form is still tha t  of Hubrceht (1887) in the report on the 
“ Challenger ” collection. His description and figures of the histological details of the 
body-wall in particular are most accurate and complete.

The original description of the species by MTntosh (1876) is very brief, and may 
be quoted here in full

“ Body (in spirit) flattened, rather abruptly ¡jointed anteriorly, and more gradually 
posteriorly. The oesophageal region is marked externally by a series of prominent 
and somewhat regular rugæ. which sweep from the mouth dorsallv and ventrally ; so 
tha t the dorsal view recalls tha t observed in Arion uter.

“ Colour dark olive throughout, with the exception of a white band, which crosses 
the anterior border of the snout, and passes backward to the posterior third of the 
latera] fissure, where it bends dorsallv and terminates.

“ The special characters are the very large mouth, with the prominent rugæ. 
which show that the animal probably possesses unusual powers of oesophageal 
protrusion— a supposition borne out by the great development of the external circular 
muscular fibres and the succeeding longitudinal coat of the organ. The internalo  O  O

glandular lining is also very firm. The outer layers of the proboscis correspond with 
the type in the Lineidæ : but the internal longitudinal layer is largely developed.”

In size the specimens in the present collection vary very greatly ; the smallest 
of the young individuals measure about 6 ein. in length, and are generally coiled 
ventrally in a spiral when in spirit, The largest specimen is 65 cm. in length ; 
this example was found “ washed up on H ut beach, Feb. 28th, 1911,” and is in a
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very expanded condition. Another measures 52 cm., and ihcrc are several of
nearly this size.

The colours of the large examples are no longer distinguishable—some are 
perfectly white, while others have apparently been discoloured by the spirit in which 
they were kept.* The young, however, still show the characteristic markings mentioned 
in MTntosh’s description. The ground colour is now (in spirit) a dirty reddish brown 
above, somewhat paler below, and with slight indications of a paler longitudinal stripe 
on either side in some cases. The cephalic slits arc edged with white, and a white 
streak passes dorsallv from near the hinder end of each slit, forming a nearly complete 
band across the head.

In some of the large examples the head is exceedingly elongate, the mouth
measuring 2d  111111. (in the “ H ut beach” specimen dO 111111. )  in length, and the 
cephalic slits about fi 111111.

Une specimen, measuring about 50 cm. in length, exhibits a very marked 
flattening of the posterior end, which led me to question whether this was not of a 
different species from the rest. It is, indeed, remarkably similar to the form described 
bv -Ionian (11)08) as <' i 'n h r i i tu lu s  rh u v ru l  t. l»v means of sections, however, 1 have 
satisfied mvself that there is 110 ground for believing that it is not an example of 
/. .  rui ru i /u fu s .  It is a male, and in the flattened posterior portion the testes mav be 
seen in section, disposed peripherally' within the muscles of the body-wall. The various 
lavers of the body-wall are much reduced in thickness in this region, and the miiscle- 
1 avers in particular appear at this point to be very weak. Hence the probable 
explanation of the flattening (which is seen in varying degrees in other specimens 
alsof) is that at the time of sexual maturity the. body-wall becomes reduced in thick­
ness, and less strouglv muscular, in order to provide more room for the sexual
products which are ripening within. The natural result of this process would
be that the weakened portion would participate less fully in the muscular contraction 
which takes place under the action of a fixing reagent, and. if already flattened, would 
remain so.

1 have been led, during my' investigation of this species, to entertain doubts as to 
the validity of certain other species from Antarctic waters, and it is appropriate here 
to make some reference to them. While working on the " Terra Nova ” collection I 
have had at my «lisposal the types of the *• Challenger,” “ Discovery, ’ and “ Southern

* The following not«; 011 the ir colours during life has heen subm itted to me by Air. D. G. L illie :— 
o The long Linens-like specimens obtained in the A ntarctic were of a purplish light red or terra-cotta 
colour on the dorsal side, and a yellowish-ereamy white 0 1 1  the under surface. The colouring was very 
much alike in all the larger specimens obtained.1’ H e adds, with regard to this species, th a t “ they had 
g reat power' of elongating and contracting their bodies.’’

f  T h e  “ H u t  b e a c h ” sp ec im en  is f la tte n e d  th ro u g h o u t  i ts  e n ti r e  le n g th , h u t  i t  is p ro b a b le  t h a t  th is  
in d iv id u a l w as in  a  m o rib u n d  co n d itio n  w h en  co llec ted , a n d  f d o  n o t  a t ta c h  a n y  im p o r ta n c e  to  i ts  
ex cep tio n a l a p p ea ran c e .

U 2
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Cross” collections. Among them there are good series of sections of Linen* eorrui/atus, 
Lineus hanseni, and .Eupolia punnetti. I have worked through all the series, paying 
particular attention to those (twelve in all) which were taken through the heads of the 
worms, and which show the arrangement of the. lira in, cephalic organs, and blood-spaces 
in that region. On carefully comparing all these series together, and also with the 
• 'Terra N o v a” specimens of L. eori’iie/ufus. I can find 110 reason, either in the grosser 
anatomv, or even in the finer details of histologv, for regarding anv of them as distinct

•j 7 o  •/ o  o  ^

species, and I therefore consider them all synonymous with that originally described 
by ANntosh (187(i).

One of the most characteristic features of Lineus corrugatus, as has been noticed 
by M. Joubin (1910), is the arrangement of the large blood-sinuses in the head. I 
have paid special attention to this system in all the species mentioned, and find it in 
every instance identical. Such slight apparent differences as there are, are evidently 
the result of different states of contraction, and are in 110 way due to any variation in 
structure. At the point where the blood-sinus traverses the nerve-collar it becomes so 
compressed in some specimens as to be almost obliterated, but it can nevertheless be 
traced, and shown to go through essentially the same changes at different levels, in all 
the specimens examined, and in all the “ species " above named.

As my conception of this blood-sinus and its transformations differs somewhat in 
details from tha t of AI. Joubin (1910), and as it is an important feature of the species, 
I have prepared a series of diagrams illustrating its appearance as it is traced back 
through anv series of transverse sections, commencing with the snout of the animal.O »/ O
These diagrams were all outlined with the camera lucida, though they were not all 
taken from the same series of sections, as the vessels in a given region were better 
displayed sometimes in one specimen, sometimes in another, according to its state of 
contraction. In all, however, they could be traced with more or less ease, and reduced 
to the same plan.

Starting, then, with the tip of the animal’s head, we find a single blood-,sinus 
occupying a median position dorsal to the rhynchodæum (Fig. 3, A.). This sinus soon 
widens out (Fig. 3, B.), and becomes divided into two lateral spaces by the develop­
ment of a partition from the dorsal side of the rhynchodæum to the opposite wall of 
the sinus (Fig. 3, C.). The blood-spaces, a little behind this point, come to embrace 
the rhvneliodæum between them, each being of a crescentic shape in transverse section 
(Fig. 3, D.). This condition remains constant until the region of the brain begins 
to be reached. The connective and muscular tissues in the centre now begin to 
increase at the expense of the blood-spaces. which become very attenuated (Fig. 3, 
F. H.). This development of muscular tissue is the first indication of the proboseis- 
sheath proper, whose muscles are at this point continuous with those of the proboscis 
itself.

A space, or spaces, now begin to S p e a r  in the central tissue. These represent 
the beginning of the lumen of the proboseis-sheath, whieh soon completely surrounds
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Fie. n.— TÀm-us ru m u ja tn s .-  Diagrams of a sériés of transverse sections, illustrating  the vascular system, 
which has heen represented in solid black. The brain and nervous structures are hatched. 
Pi'., proboscis ; P.S., cavity of proboseis-sheath ; /?., rhynchodaunu, seen opening to the exterior 
in the first diagram  (A).

A—Shows the median blood-sinus in the snout, lying dorsallv to the proboscis-pore (/?.). Blood-sinus represented 
in solid black.

B -The proboscis-pore has passed into the rhyuchodicum (/?.), and the blood-sinus is of wider calibre.
C -The blood-sinus becomes divided in to  two by a partition  of connective tissue developing on the dorsal side.
D —There is now a complete wall of connective and m uscular tissue dividing the two blood-spaces, and enclosing the 

rkynchodanun.
E—Morves from the anterior part of the brain are appearing laterally, and the central tissue is encroaching more and 

more upon the blood -spaces, so as to reduce them  in size.
F -The central m uscular tissue begins to show spaces—the beginning of the cavity of the proboseis-sheath (P.S.). 

Blood-spaces still fu rther reduced.
G -The cavity of the proboseis-sheath is now seen completely surrounding the proboscis (Pr.), and separated by a thin 

wall from the  blood-spaee on either side. The blood-spaces arc pressed between the brain and the proboseis- 
sheath, so as to be very narrow a t this point.

H —The blood-spaces have coalesced ventrally, so as to form a U-shaped vessel enclosing the proboseis-sheath.
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the proboscis. It has only a thin wall ventrally and laterally, separating it from the 
blood-sinus, whieh is now a single U-shaped eavitv, the two lateral sinuses having 
coalesced below. ( log. 0, II.)

The blood-sinus may be regarded as a single cavity throughout, broken up bv 
the encroachment of 1 »ridges of connective and muscular tissue, which appear quite 
irregularlv, and are not alwavs svmmetriral on the two sides. Immédiat el v after 
passing behind the brain, a median ventral blood-spaee is formed for a short distance, 
as shown by M. Joubin (Fig. 4, A.). This, however, is soon divided again into two 
lateral spaces (Fig. 4, B.), which become more and more widely separated by the 
intervening mass of connective tissue (Fig. 4, C.). This median space is (jurae distinct 
from the vessel of the proboseis-sheath. and instead of [»assing gradually into it, as 
described by M. Joubin, never has any connection with it whatever. This vessel, 
usually called the dorsal vessel, though clearlv belonging to the proboseis-sheath, is 
a small cavity in the wall of the sheath itself, ou the ventral side, appearing tirst 
at the level of the hinder part of the brain, and extending, probably, throughout 
the length of the sheath. Its dorsal wall aiMuiorly is a very thin and collapsible 
membrane. Posteriorly the vessel sinks more deeply into the tissues below the 
proboseis-sheath, so that its dorsal wall becomes much thicker. Not having cut a 
whole worm into sections (which would be a somewhat extensive undertaking), I am 
unable to state what actually becomes of this vessel at the hinder end ; but so far as 
m v evidence goes it is not, at anv rate at the anterior end, in direct communication%/ O 7 J
with the other system of sinuses. To continue the historv of the main system, as 
we pass backwards through the series of sections to the region where the mouth 
and oesophagus appear, the lateral sinuses, at first, few and large (Fig. 4, C.), are 
seen to spread round the outside of the oesophagus, so as to embrace it laterally 
and dorsallv, except for the interruption of the proboseis'-sheath. They subseojiiently 
become more and more subdivided by the bridges of connective tissue and muscles, 
and a t the same time smaller and less conspicuous.

Finally, behind the mouth, their condition is that of a network of quite small 
vessels almost completely surrounding the gut (Fig. 4. D.). They lie between the 
inner longitudinal body-muscles and the circular muscle-layer which surrounds the 
gut, and have now acquired a much more definite lining epithelium of their own. 
They now present, in fact, exactly the appearance described and figured by llubrecht 
(1887, PI. X I I I ,  fig. fi).

One other point may be mentioned in connection with the vascular system, in 
■which I cannot entirely agreHwith NI. Jonbin’s description (1910). Ile states that 
both in L. ct>rr uyatus  and in L. han w u i  there are certain “ orifices” by which the 
cavity of the rhynehodæum is in communication with that of the blood-sinus in 
the head. This communication is said not to be direct, but certain “ ampullae ” in 
the thickness of the wall of the rhynehodæum are said to communicate through a 
kind of spongy tissue with the blood-sinus, being a t their inner ends in direct
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1. Lineus i-firnn/nlnx. Continuation of  tliu series of diagram s illuslrH ing  tile vascular system (sulu! 
black). C.M., circular muscles; Int . ,  in testine: M., m outh ; Oes.,  «.esophagus; P.S. ,  cavity of  
proboseis-sheath.

A Bridges of connective tissue aud mnseles begin to cross the  blood-spaee irregularly, breaking it up into a network 
of'intercom m unicating  vessels. A small blood-vessel, w ith very th in  dorsal wall, is now appearing in the wall
of the proboseis-sheath, on the ventral side. (The proboscis is 110 longer seen, having been torn  out in this
specimen.)

B -A median ventral blood-spaee has appeared tem porarily, but is already being encroached upon by the connective 
tissue, and separated into two lateral spaces.

C — th e  branches of the blood-spaee are becoming widely separated, and spreading round to embrace the walls of the
oesophagus and m outh, which have now appeared.

D—The final condition of the blood-spaee with its network of vessels. These now lie below the inner layer of 
longitudinal mnseles, and completely surround the intestine. The blood-vessel of the proboseis-sheath is 
still seen, its dorsal wall being an exceedingly th in  mem brane (exaggerated in thickness in the  drawing).
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communication with the lumen of the rhynehodæum. The ligure,s given, however, 
are not altogether convincing ; and on re-examining the material (which is not 
conspicuously well preserved), 1 have formed the conclusion that the “ ampullæ ” 
are to a certain extent artificial results of the contraction of the wall of the 
rhvnehodæum. They are, in fact, a kind of “ hernia ” of the lining epithelium, 
which is here and there pushed outwards between the muscles, thus forminu minute 
diverticula still in communication with the main cavity of the rhynehodæum. They 
do notj occur in all the series of sections examined, and are not, therefore, an 
essential feature of the species. Moreover, their outer communications with the 
blood-sinus are, I believe, imaginary. In no case have I detected any actual 
opening, and though they sometimes come very near to the surface, I believe that 
this appearance is entirely due to artificial causes.

Having already stated my conviction tha t Lineus hanseni and Eupolia punnetti 
are synonymous with L. corrugatus, I may perhaps be permitted further to add that I 
feei some doubt as to whelher ( 'erehratulus charenti, .Ioubiu, should not come under 
the same category. The author’s description (1908) does not appear to me to show 
any very satisfactory grounds for its separation ; no description or figures of its internal 
anatomy are given, and the main points upon which the distinction of the species
is based are (1) the marked flattening of the posterior end of the bodv : (2) certain
very vague features of colour : and (3) the great length and attenuation of the head. 
Now (1) the flattening of the body, as I have attempted to show above, occurs in 
specimens which I cannot regard as other than L. corrugatus ; (2) colour, in spirit- 
preserved material, can hardly be said to have any importance at all, being often 
affected by the pigments of other specimens, &e., which may have been immersed 
in the same spirit ; wddle (3) the comparative length of the head, mouth, &<•., in
these worms is a matter obviously dependent upon the growth of the individual
and the mode oí fixation or preservation employed, and may be extremely variable 
in preserved specimens of the same species.

Taking all these facts into consideration, I think the evidence points to the 
conclusion tha t in all four cases (Lineus corrugatus, Lineus hanseni, ( 'erebrafu/ns 
charenti, and Eupolia juiiiuetfi) we are dealing with one and the same species, and that 
this is the form originally described by NfMntosh (lS7(i) under the name of Lineus 
corrugatus.

1 ) l S T K l l i U T l ( ) X .

By the inclusion <>1 the Several species above-mentioned in the synonymv of 
L. corrugatus, the range of the latter is seen to extend to the western as well as the 
eastern side of the. subantarctic regions. The specimens determined by NI. Joubin as 
( 1 e rebrat ul us corrugatus and C. charcoti came from Booth-AVandel Island. I have also 
to add tha t some immature specimens brought from Cumberland Bav, South Georgia, 
bv tin* late ¡Major G. B. H. Barrett-Ibunilton’s Expedition, 1918-1914, belong, in
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my opinion, to tin* same species. Combining, therefore, all these records, we liase 
the following ;—O

Locality. Collection. Approximate
Latitude.

Approximate
Longitude.

Gape A dare ( “ Southern Cross,” 
( “ T erra Nova.”

72 ,s. 170” E.

M cMurdo Sound . ( “ Discovery,” 
( “ Terra N ova.”

77 S. lii5” E.

H eard Island “ Challenger.” 53 S. 74 E.

Kerguelen ( British T ransit-of-Venus E x p ., 
(“ Challenger.”

50 S. 70 E.

Booth-AYnndcl Island C harcot’s 1st Exp. G5 S. (5(5’ AY.

South Georgia (M ajor B arre tt-H am ilton’s Exp., 
’ '( 191:5-1914.

54 S. 37 AY.

These localities lie in a fairly complete circle, between the approximate latitudes 
of 50° S. and 77 S., and it appears that we are dealing with a single common species 
which extends completely round the subantarctic region. It is. perhaps, somewhat 
remarkable that the species, occurring as near as South Georgia, should not have been 
recorded from the Strait of Alagellan, which lies well within its range of la titude; and 
possibly sooner or later it will lie found there. Its northern range, however, with the 
exception of Kerguelen and Heard Island, appears to lie within the extreme limits of 
the pack-ice.

7. Lineus scotti. sp. n. (Ld. II. tigs I—(j.)

Skin smooth. H ead b lun t and rounded. M outh ra th e r .short. A transverso groove encircling the
head behind the cephalic slits. The la tte r  are deep, and communicate w ith the brain only a t their hinder 
ends. P rim ary basement-membrane of cutis lacking. G landular cells in epithelium w ith a brownish 
secretion. O uter longitudinal muscle-layer very dense and thick. Proboscis w ith four longitudinal 
nerves. I ts  circular mnscle-fibres form dorsal and ventral crosses. Cerebral organs large, projecting into 
lateral head-siuuses.

Length up to IO- 7 em. (probably often greater).

Stations 220. -21)4. d id . d 1C», ddl, ddS, dd!), 340, 355: 45-300 fatlmms.
The species seems lo occur together with L. comn/ntus  in ncarlv even ' case.
A number of specimens of this L in en s , which is (dearly distinct from L . co rn n /n /iis . 

occur in the collection. 1 have named this species in honour of the lamented 
Commander of the Expedition. The two forms, when inspirit,  are generally rcadilv
separated by mere external inspection, though by this means some specimens of
L. sco tti might easily lie taken for immature individuals of L . c o rn n jn tn s  which had 
become decolorised.
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E x t e r n a l  F e a t u r e s .

The chief points in the external apj)earanee of L. scotti which serve to distinguish 
it from L .  c o r r u g a t u s  are as follows :—

The skin is com paratively smooth, and not thrown into marked wrinkles and 
furrows.

The head is usually blunt and rounded in front. The snout is, however, evidently 
capable of some extension, as in a small number of individuals it has been fixed in a 
more tapering form.

The young specimens do not appear to coil up ventrally in a spiral when killed, 
as do those of A. corrugatus.

The mouth (PI. II, fig. 1) is a longitudinal slit, bu t not nearly so elongate ¿is in
the other species. In the largest individual it measures 5 nini. in length. The
lips ¿ire thrown into regular folds transversely to the long axis of the mouth.

There, is in many eases a more or less well-marked transverse groove behind the 
cephalic slits. This is especially noticeable on the ventral side (PI. II, fig. 1), where 
it runs back in the middle line to meet the anterior end of the mouth, thus forming a 
V-shaped furrow.

The cephalic slits are very deep and clean-cut, measuring about 4 mm. in length 
in the largest individuals.

The proboscis-pore (PI. II, fig. 1) is, ¡is usual, ¡i vertical slit a t the tip of the
snout, crossing a t right ¡ingles a slight groove which joins the anterior ends of the
cephalic slits.

In length, complete specimens (of which there ¡ire few) measure from 2 ■ 4 cm. to 
10*7 e.m. The larger specimens are all fragmentary, and it is impossible to guess at 
the maximum length probably attained ; but this would seem to be certainly very 
much smaller than tha t reached by L. ferrugatus. In thickness, the largest fragment 
measures about 8 mm. laterally and fi mm. dorso-ventrally ; the other specimens vary 
creatlv in thickness according to their state of contraction.O »/ O

No traces of the original colours of the species can be made out.
Nearly all the specimens appear to be sexually im m atu ^ M

I n t e r n a l  A n a t o m y .

I J o i lg - in t l l -The outer epithelium (PI. II, fig. 3, Ep.) consists of very tail ciliated 
cells, with numerous smaller interstitial cells at their bases. Between the tali epithelial 
cells are scattered many large club-shaped cells (PI. II, fig. 3, Ul.2) full of a refractive 
yellowish-1 irown secretion.

Below the epithelium there is a thin but solid-looking basement-membrane (BAI.), 
scarcely as deep as the epithelium itself. Beneath this again there is a thin layer of 
circular mnscle-fibres (CUM2.). A well-developed and conspicuous, deeply-staining layer 
of bargii glandular cells (Ul.) succeeds this, resting immediately upon, and being partly
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embedded Among, the fibres of the outer longitudinal musele-laver (L.M2.). The deep 
primary basement membrane,” so conspicuous in /i. corrtu/uftts, separating the 

glandular layer from the musculature, is entirely absent.
The outer layer of longitudinal muscles (Id. 11, figs. 2, .'I. 4. f>. L.M2.) is 

exceedingly thick and well-developed. Its fibres are separated into groups only bv 
slight partitions of connective tissue, so that under a low power of the microscope tliev 
appear closely and evenly placed together, and the whole layer has a very solid aspect. 
Between this layer and the circular muscles there is present the usual nerve-plexus 
(PI. II, fig. 2. X .P.), with the two large and well-developed lateral nerve-stems and a 
small dorsal nerve.

The circular muscle-layer (PI. 11, tigs. 2, 4, 5, (AM.), like the outer longitudinal 
layer, is very stout and solid in appearance. It is succeeded by a comparatively thin 
inner longitudinal layer (L.M1.). The last two layers together make up a thickness 
nearly equal to that of the outer longitudinal coat.

Aliiiieii/iti'i/ Cmini.— The intestine is U-shaped in transverse section (PI. II, tig. 2, 
Int.), and without marked lateral diverticula. It seems to be characteristic of this 
species that the •"crypts,” or pockets, in the lining epithelium — at least, in the 
oesophageal portion of the gut— form very regular and acute angles.

J^roboscis-shcuth and Proboscis-.—The proboseis-sheath is larger in diameter, 
relatively to the size of the whole animal, than that of L. cornu/ntus. Its lining 
epithelium rests on ( l )  a thin basement-membrane, followed by (2) a thin longitudinal 
coat of muscle-tilires ; (2) a thin circular coat of muscles, connected dorsally with the 
circular musculature of the body-wall; and (4) another coat of longitudinal muscles, 
which is in reality part of the inner longitudinal coat of the body-wall.

The dorsal blood-vessel (PI. II, figs. 2, 4, 5, D.V.), or vessel of the rhynchocœle, 
as it might more descriptively be called, lies, anteriorly, on the inside of the circular 
muscles of the proboseis-sheath ; more posteriorly, it sinks through the circular 
muscle-layer, and eventually comes to lii' below it, among the outer longitudinal 
muscles. I t  has very thick vails, as compared with the corresponding vessel in 
L. corrugatus.

The proboscis is thin, and its musculature is not strongly developed. In trans­
verse section (PI. II, fig. (i) some of the circular musele-fibrcs are seen to cross each 
other dorsally and ventrally ( ( ’., (A), and pass outwards to the periphery, as in the 
common ( 'crebra/,tdos margina/ns. "Within the circular layer of muscles there is a 
nervous layer, containing four large longitudinal nerves (X. ). There is no inner 
longitudinal layer of muscles separating this nervous layer from the lining epithelium. 
The latter is mainly composed of tail glandular cells.

Vasndar S i / s f n n . — The blood-sinuses in the head are arranged on a plan similar 
in essential points to that of L .  c o r r u g a t u s , already described; lint after the I ’-shaped 
sinus has passed behind the dorsal commissure of the brain, its two arms extend 
dorsallv ami outwards (111. U, fig. 4, U.S.), so as to embrace the dorsal ganglia and

X 2
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(■croîtrai ornans. They then become separated by muscular tissue from the ventral
portion of the " lT ” (PI. II, fig. 4, Y.B.S.), just as in /,. corrugatus, so that there are
for a short distance three apparently distinct spaces. Further back, the system of 
intercommunicating vessels is not nearly so elaborately developed as in the former 
species; the blood-spaees round the gut are by no moans so distinct or so numerous, 
the most conspicuous being a pair of longitudinal vessels situated to right and left of 
the prosboscis-sheath, dorsal to the gut (PI. II, figs. 2 and 5. B.S.). A few smaller 
and more irregular vessels can be seen laterally and ventrally.

Scnsc-orgaus ami Nervous Sgsfem .— There is a minute “ frontal organ ” a t  the 
tip of the snout, and the head is very abundantly supplied with gland-cells, some 
ui' which are probably connected with it.

The cephalic slits are very deep and straight-sided. There is very little expansion 
at the bottom of the furrows, which communicate with the brain only at their hinder 
ends. On the posterior wall of each slit there is a prominent transverse ridge, 
containing a groove which leads into the canal of the cerebral organ.

O  o  O

The upper extremity of the dorsal ganglion of the brain on either side ends
immediately in front of the cerebral organ. In the anterior and upper part of the 
dorsal ganglia, the largest or “ g ia n t” type (Bürger) of ganglion-cells are extra­
ordinarily well seen, and are of very large size in proportion to the whole brain.

The cerebral organs (PI. II, fig. 4, C.O.) are well-developed, large, and abundantly 
supplied with glands. On their inner and dorsal sides they are closely surrounded by 
the lateral portions of the cephalic blood-sinus.

The lateral nerves, with their investment of ganglionic cells, run out almost at 
right angles to the long axis of the animal for a considerable distance on leaving theO  O  O  o

brain (PI. II, fig. 4, L.N.), and then turn back to run in the usual manner along the 
sides. They are very stout, and lie somewhat towards the ventral side of the animal 
(PI. II, fig. 2, L.N.).

There is a complete plexus of nervous tissue (PI. II, fig. 2, N. P.) immediately 
outside, the circular muscles of the body-wall. and a small dorsal nerve in this layer, in 
the middle line, as in L . corrugatus.

(lenita! Organs.— In a female specimen examined, the gonads appear to form a 
continuous series along either side of the worm (PI. II, fig. 5, G.). They compress 
the gut between them, and are not separated from their neighbours bv any 
lateral gut-cæca. The eggs contained in this individual measure about 0 -2 mm. inO  o  o

diameter.
I am unable to give any account of the arrangement of the genital organs in 

the male.

Note :— It may be rem arked th a t there is nothing in my description of th is form contradictory to the 
supposition th a t it is identical w ith Cerebratulus raliilus, Bürger, from South Georgia. On the other hand, 
the description ( 18ÎKÎ) of the la tte r  species is based upon one specimen only, and is so brief th a t it would 
be scarcely possible to  determ ine the species from it, and moreover no figures are given. Hence Ï have 
not hesitated to regard the “ T erra  Nova ” m aterial in the  light of a new species.
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8, 9. Lineus, spp. “ A ” ami l' B.”

“ A,” Station 194. '• I'»,’’ Station 91.
There remain two specimens, apparently of this genus, from the. New Zealand 

waters, belonging evidently to two distinct species; lmt as to the determination of 
these 1 prefer to reserve judgment. T hesitate to found a new species upon a single
specimen, as the description must necessarily lie incomplete, and may onlv lead to
confusion. One of these two individuals, which I will call Lineus sp. " A,” is interesting 
mainly on account of the following features : The body is slightly llattened, and the 
head is shaped like un arrow-head, the posterior ends of the cephalic slits projecting 
considerably at the sides, and the snout tapering to a point. The cephalic slits arc 
8 • 5 mm. long. The mouth is small, and measures only slightly over 2 nini. in length. 
The skin is deeply pigmented, of a rather dark olive-green colour. The pigment- 
grannles arc closely crowded together in the thick primai-} basement-membrane, and in 
another layer immediately outside the circular muscle-layer of the bodv-wall. Between 
these two main lavers scattered granules are also seen in the radiatum strands of» O O
connective tissue amono- the outer longitudinal muscles. The snout, and the edgesO O o
of the cephalic slits and mouth, are oehrcous, and may perhaps have been red during 
life. [Length of specimen (tailless). 5 cm.]

S u b - R a m . M T C R U R T N Æ .  

enel/ratu/us, Renier, 1804.

10. Í C e re / tra fu /u s ,  sp. (juv.)

Station 349.
There is a single very small specimen in the collection, with a minute tail-like 

appendage at the posterior end. The total length of the animal is about 7 111111. The 
skin is transversely wrinkled, and the general colour yellowish, thickly dotted with 
minute reddish-brown spots of pigment.

The snout is thick and square, and the whole head large in proportion to the 
body. The cephalic slits measure a little over 1 nini. in length. The mouth is 
elongate, but not large, and lies behind the cephalic slits.

It is only provisionally that I assign this specimen to the genus Cerebratulus, and 
1 regard it as probably a very young individual.
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PLATE I.

F i g s .  1, 2, 5, 7, M —Amphiporus multihastatus.
,, 3, S.- Prostoma unilineatum.
„ 4, 6.— -liam idim uf antarcticus.

F i g .  1.— Amphiporus multihastatus, Joubin . Dorsal view of an terior end, showing E., the two groups 
of eyes.

Pm . 2.— Amphiporus multihastatus. V entral view of an terio r end. M., single opening of the mouth and 
proboscis-pore ; C.S., cephalic slits.

P i g . 3 . — Prostoma unilineatum  (Joubin). Dorsal view of the en tire  animal, X  8 .  Fr., the partially
everted proboscis.

F ig . 4.— Baseodiscus antarcticus, sp. n. V entra l view of an terior end, showing G., la teral grooves in 
which the openings of the cerebral organs are situated  ; M., mouth ; P .P ., proboscis-pore.

Fig. 5.— Amphiporus multihastatus. Transverse seetion near the an terior end. IÏ.AI., basement-mem­
brane ; Oæe., an terio r eæeum of the in te s tin e ; C.M., circular m uscle-layer; I)., a  genital 
d u c t ;  Ep., external ep ithelium ; G., gonadial sac (tes tis ); LA E, longitudinal muscle-layer ; 
L .N ., la teral nerve-stern; L .P ., la teral pouch of intestinal cæcum ; P r., proboscis; P.S., eavity 
of proboseis-sheath ; Pyl., pylorie eanal.

F i g . (i . - Baseodiscus antarcticus. Transverse section a t  about the middle of the body. B A I1., prim ary 
basement-mem brane ; B A I2., secondary basement-mem brane ; GAL, circular muscle-layer ; 
Ep., ex ternal epithelium ; Gl., glandular layer of the integum ent ; In t.,  in testine ; L A I1., inner 
longitudinal musele-layer ; L A I2., outer longitudinal musele layer ; L .N ., la teral nerve-stoni ; 
P r., proboscis ; P.S., cavity of proboseis-sheath.

F i g . 7 . -  Amphiporus midtihastatus. Middle portion of the proboscis, seen by transparency, showing the 
arm atu re  and reserve-stylets.

F i g . 8.— Prostoma unilineatum. Transverse seetion in the middle region of the body. Ep., external 
ep ithelium ; Tut., in te s tin e ; L .N ., la teral nerve-stem ; Ov., ova; Pi., dorsal band of p igm ent; 
P.S., eavity  of proboseis-sheath.

F ig. 9 .—Amphiporus multihastatus, Ç . T ransverse section in the middle region. P .M ., basement- 
membrane.; CAI., circular m uscle-layer; G., gonadial sacs, containing ova; Tnt., in te s tin e ; 
LA L, longitudinal muscle-layer ; L.N., la teral lierve-stems ; P.S., cavity of proboscis-slieath.
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PLATE 11.

Lil l i  lis scotti, sp. 1 1 .

Fin. 1.— Y en tra l  view of th e  an te r io r  end of nue of th e  smaller specimens, magnified, anil showing the  
mouth , cephalic slits, proboscis-pore, and the ¡'move form ina a  “ V  ” imniediatelv  iii f ro n t  of 
the  month.

Fin. 2 .—Transverse  seetion towards th e  middle of the  body. P .S .,  hlood-sinns ; C .M., c ircular muscle- 
layer ; D.M., dorsal nerve ; D.V., dorsal blood-vessel ; 0 1 . ,  glan du la r  layer of th e  in te rn m e n t  ; 
in t . ,  in tes t ine  ; L A P . ,  inner  longitud inal nmscle-layer : L A I 2., ou te r  longitudinal muscle-layer ; 
L .X .,  la te ra l  nerve-stern ; X .P . ,  nerve-plexus : P .S .,  cav i ty  of prohosris-sheath.

F ig . d .— P ort io n  of th e  ou te r  p a r t  of th e  body-wall in t ransverse  section, highly  magnified. Jî.JM ., 
(secondary) basem ent-m em brane ; ( ' A l 2., layer of c ircular muscle-fibres ; C.T., connective tissue 
s t r a n d s ;  Ep., ex te rna l  e p i th e l iu m ; O l . ,  g landu lar  layer ; Gl2., glund-cells of th e  ep i th e l iu m ;  
L .M 2., ou te r  longitudinal muscles.

F ig. 4.— Transverse  section im mediately  behind the  brain . 11.S., blood-sinus ; O.O., ceH bral canals ;
C .M., c ircular muscle layer ; C .0 . ,  cerebral organ ; D .X .,  dorsal n e rv e ;  D .Y., dorsal blood­
vessel ; Oh, g landu lar  layer : L A Ih, inner  longitud inal  inusele-layer ; L A I 2., ou te r  longitudinal 
m uscle-layer;  L .X.,  la te ra l  nerve-stem passing ou tw ards  from the  b r a i n :  P.S., cav ity  of 
proboseis-sheath ; Y .P .S . ,  ven tra l  portion of blood-sinus.

F i g . 5.— T ransverse  section th ro ug h  th e  middle region of th e  body of a  female specimen. I (S . ,  blood- 
sinus ; C A L , circular muscle-layer ; D .Y .,  dorsal blood vessel ; G., gonadial sac, filled with 
o v a ;  In t . ,  in tes t ine  ; L A IE, inner  longitudinal muscle layer ; L A I2., outer longitudinal muscle- 
layer ; P .S., cav ity  of proboseis-sheath.

F i g . 6.— Transverse  section th ro ug h  th e  proboscis, highly  magnified. C., C., points where the  circular 
muscle fibres cross each o ther  dorsally  and  ce n tra l ly  ; X ., longitudinal nerves.
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MYZOSTOMIDA.
BY C H A R LES L. BOULENGER, M.A., D.Sc.

(ZiHiloijIritl D epartm en t, U iiirersiti/ n f  H imiiinjltitiii).

AVI T U  O N E  P L A T E .

I.- INTRODUCTORY.

I ’llK collection nf Mvzostomes 1 trought hack hy the “ Terra Nova ’ Expedition is a 
small one, consisting of one free-living specimen and five cysts obtained within the 
Antarctic (finde at Stations *204 and .'>55.

The onlv AI vzostomida previously recorded from Antarctic regions are those 
collected hv the National Antarctic Expedition (" Discovery ’ ), 1901—4, and described 
hv v. Stummer-Trannfels in 190S. The ' 'T erra  N o v a ’’ collection contains represen­
tatives of the two species dealt with in this author’s report, and includes no forms new 
fo science ; it is. however, not devoid of interest since the cyst-forming specimens 
belong to the remarkable species M j / c o s f o u i n  r j / s f / t ' t / I a ,  v. Grafi, and four of the five 
cysts were obtained from the peculiar CTiuoid PniDiiic/mrrtniiy kinyiKhnnnixix, a form 
not previously recorded as the host of Myzostomida.

In the structure  of their cvsts and iu their position on the body-disc of the 
host these parasites differ from all previously known examples ; their size, moreover, 
considerably exceeds th a t  of the specimens described by v. Stnmmer-Trannfels and 
other observers of the species,

II.- SYSTEMATIC.

MYZOSTOMA, F. S. Leuekart.

M ; /  cusfiDiiii (iiiftirrticmii, v. S tum m .-Tr.

Mi/zr>stomti aiitiirrt ie inn , v. S tum mer-Traunfels,  N a t .  A n t .  E \p .  ( “ D isco v e ry ” ), 1901-1, 
vol. iv, 1908, Mvzostomida*, p. 2.

This species was formed bv v. Stumm er-Traunfels for a number of free-living 
specimens from *1 Dfi’ilmi </<lri<tin, Bell, collected by the ‘“ Discovery Expedition. I t  is 
represented in the “ Terra Nova ” collection by a single individual taken at a depth of
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547 metres at Station :’>5ñ. 77' 46' S., 166 8' lí. (MeiUurdo Sound). Tim host- is
unfortunately unknown, the worm having heen found loose.

The “ Terra Nova ’’ specimen is larger than any deserihed by v. Stummer-Traunfels, 
having a length of 8 mm. Tlie lateral margins are bent downwards so as to make the 
dorsal surfais' very convex, but when flattened out the body is seen to have a breadth 
of nearly 9 mm.

A narrow, translucent marginal area is rather sharply marked oft" from the very 
thick hodv-dise, its border is slightly crenulated and presents distinct concavities at the 
anterior and posterior extremities.

As in the tvpe specimens the dorsal integument, except in the marginal area, is 
covered with small, closely set tubercles, too small to be distinguished by the naked 
eve, bu t giving the skin a very characteristic ‘‘ w a r ty ” appearance when viewed under 
a low power of the microscope, v. Stummer-Traunfels describes the ventral surface 
as smooth ; in the specimen before me, however, the ventral integument is sculptured 
in a similar but less pronounced manner than th a t  of the dorsal surface.

The ten pairs of cirri arise from little notched in the margin, they are bilaterally 
symmetrical in their arrangement and approximately equidistant from one another, 
except in the case of the first and last pairs, the members of which are much further 
apart than the others.

The structure of the parapodia., suckers, and other organs is exactly as in the type 
specimens.

Jii/costoma cysticola, v. Graff.

Myznxloiiut fi/sl iculaw,  v. Graft’, “ C hallenger ” Re]>., vol. x, 1884, p. (¡6.
,, ,, v. S tum m er-T raunfels ,  up. cit.,  p. 7.
,, ,, var.  o r ie n tó le , M cClendon, Hull. Anier. Mus. X a t .  Hist.,  vol. xxii,

1906, p. 120.
,, ,, sub-sp. ci/slihijtiie)ii)i]fx. M cClendon, Proc. U.S. N a t .  Mus., vol. xxxii,

1907, p.

1 have referred all the eystieolous specimens collected bv the “ Terra N o v a ” 
Expedition to this very interesting species. M. cysticola was first described by 
v. Grafi' in 1884 from a number of specimens forming small cysts (1-3 111111. in length) 
011 the arms of Actinometra, ‘mead¡analis, var. carinata, from Brazil and Grenada.

The species was redescribed in 1906 by iMcClendon from a single specimen 011 

Antedon discoidea obtained by the “ A lbatross” Expedition off the eastern coast of 
Japan ; 011 account of the large size of this cyst (5 111111. in length) and of certain slight 
differences in structure it was referred by the author to a new variety orientale.

v. Stnmmer-Traunfels, in his report on the “ Discovery” collection, points out 
that the differences between McClendons and v. Graff’s specimens are undoubtedly due 
to individual variation, and includes two large cysts (5 111111. and 6‘2 111111. in length) 
from Antedon adrana in this widely distributed species. Tlie cysts and the worms 
enclosed in them agree in most particulars with the tvpe specimens, apart from size the
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«•liief difference being' in the thickness of the cyst-will, which is considerably less in the 
Antarctic specimens than in those described by v. Graii, v. Stnnnner-Trainifels puts 
forward the view that in the cysticolous Myzostomids the character of the cyst-wall is 
likely to varv with different hosts, and also that large cysts may be expected to possess 
thinner walls than small ones: in this connection he calls attention to v. G raii’s sta te­
ment that the smallest of the tvpe cvsts was of more solid consistency than the rest'.

"Whilst v. Stummer-Trannfels’ memoir was in preparation iMeClendon published a 
second paper containing a short account of a still larger cyst of this species from the 
Trinity Islands ; owing to its large size (7’5 mm. in length) and the micalcified nature 
of the cyst-wall lie considers it to represent a new sub-species which he names 
M. ri/stifo/mn vi/stihi/mi’noilrs.

The five cysts obtained by the “ Terra Nova ” Expedition are, with one exception, 
larger than any previously recorded; they measure (>, 8, 10, 11 and 12 mm. in 
length, respectively. Four of these cysts were found attached to the body-discs of 
E)romarhorrinus h-rri/ur/curusis, dredged at a depth of 547 metres at Station 855 in the 
McMurdo Sound, the fifth beili g lixed to a  fragment of a Orinoid arm* from Station 294O O
in the Ross Sea at a depth of 289 metres.

Except in size the latter specimen very closely resembles those described by 
v. Stummer-Traunfels. The cyst (Fig. 5) is ovoid in shape, 10 mm. long, with a 
maximum width of about 5 nini. ; it is attached bv its whole length to the arm ofV O
the Crinoid, along the ambulaeral groove. The cvst-wall is thin and flexible, and isO O W
not calcified.

The two openings at the extremities of the cyst are both quite conspicuous. 
They are, however, very unequal in size ; the one directed towards the disc of tlie host 
measures a little less than a millimetre in diameter, whilst that at the opposite extremity 
has a diameter of nearly .’1 mm. The latter opening is not quite terminal, being set 
slightly obliquely to the long axis of the evst ; through it the cloacal extremitv of a 
large .Myzostoma projects for about I '5  nun.

As mentioned above, the four cysts from Promachocrinus /.viyitr/riiciisis are 
peculiar in being attached to the bodv-discs of their hosts instead of to the arms : 
three specimens of the Grimmi were found with the parasites, one bearing two cvsts.

The cysts have a characteristic and apparently constant position on the actinal 
surfaces of the discs (Fig. G), each has its anterior extremity in close proximity to the 
point of bifurcation of one of the posterior ambulaeral grooves, and is attached by its 
whole length along the branch of the groove which lies closest to the anal tube of the 
Crinoid. In the case where two cysts occurred on the same host these occupied similar 
positions on either side of the anal tube.

The cysts from / ’romarhorriints lori/uotciiens/x are approximately oval in shape,

* The fragment can hardly I j u  determined with certainty, luit Prof E. J. P e l i  believes it to h a v e  

belonged to A ntedon  m i r i m ! . — S. E. H.

v 2
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but slightly depressed, the breadth, which measures about oue-balf of the length, being 
always a, little greater than the height. The cyst-walls are thin and uncalcified. The 
usual openings are present near the extremities, but, unlike the specimen described from 
the Crinoid arm, these are approximately equal in size, having a diameter of about 
1 millimetre.

The above description shows that both in structure and position on the host the 
four cysts from Station :»55 differ markedly from all previously recorded examples; the 
worms enclosed in them correspond, however, so closely both with those from the fifth 
cvst and with those described by v. ( ¡raff, v. Stummer-Traunfels, and McClendon, that 
I have no hesitation in referring them all to the same species.

One of the cysts on tin1 body-disc of PnmKirJinrrlinis ker<ju<dent’iisix was left intact, 
all the others were opened, and each was fouud to contain the usual pair of Myzostomes, 
consisting of a large individual (so-called “ fem ale”) occupying the greater part of the 
cyst-eavity, and a small individual (so-called male ”) lying in the narrow space 
between the former and the cyst-wall.

The, large individuals all had the characteristic “ tu b u la r” shape, the sides of the 
body being bent upwards so that the lateral margins come almost to meet in the 
mid-dorsal line ; the margins were never found overlapping as in some of the specimens 
described by v. Stummer-Traunfels. In their rolled up condition the measurements of 
these individuals are as follows :—

Depth.

2 ' 25 mm.
4 ' 5 mm.
5 mm.
4 ' ila nini.

Specimens tt, l> and c are from the cysts on the body-disc of Pruniai'lioci'inuis 
¡Yi'i/Hcli'ittiisiw I t  will be noticed tha t these are slightly depressed in shape, in 
conformity with the shape of the cysts. The orientation of these large individuals 
within the cysts was characteristic and evidently constant ; caeli worm, as usual, lay 
with its ventral surface downwards, bu t its vertical plane was not a t  right angles to 
the surface of the disc, being inclined slightly to one side, so that the mid-dorsal line, 
represented by the groove between the body margins, came to lie directed towards the 
anal tube of the Crinoid host.

I have not much to add to previous accounts of the structure of the large 
individuals (c/i Figs. 1-3). The palapedia are quite small, almost vestigial ; suckers 
and cirri are absent. The ventral surface of the body is smooth and not sculptured ; 
in some specimens it is divided up into a number of areas by faint grooves (Fig. 1). 
The month is situated a t the bottom of a deep anterior concavity, the pharynx is 
protruded through the cyst-opening in the majority of cases, ami appears as a. stout 
cylindrical organ, without papillas on the oral margin.

Length. Breadth.
it 5 ' 5 nun. 2 ‘ 5 nini.
h . 10 mm. 5 nini.
c 11 ‘ 25 nini. 5 ‘ 5 nini.
d . 9 nini. 3 ‘ 5 linn.
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The size of tlie small individuáis seems to vary with tha t of the large individuals, 
those found in the larger cvsts from the "Terra- N ova” collection being considerablyO * ' ^
larger than the specimens described by previous observers. They are approximately 
circular in shape, but always a little longer than broad, as shown by the billowing 
measurements :

Length. lírcadtli.
it . 1 ' 85 nini. I ‘ I nini.
h . I • Î)Y 111111. 1 ‘ 8 nini.
r . 2 '2  mm. 2 mm.
<! . . 2 • 1 mm. 1 • 8 nini.

Jn structure these specimens agree perfectly with those described by v. Stummer- 
Traimfels, and the largest show no marked advance over the smallest investigated 
by previous observers (the “ m a le” individual described by v. (¡raff had a length of 
‘8 nini. only).

The ditferent individuals show considerable variation in the mode of branching of 
the intestinal caeca; the latter may even differ on the two sides of the body, as shown 
in Fig. 4.

The exact positions of the parapodia also vary somewhat ; in all the specimens, 
however, the third parapodium of each side is situated nearer the ceiitreBif the body 
than the rest. The other organs are exactly as described by v. Stummer-Traiinfels.
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PLAT E I.

Myzostoma cysticola, v. Grafi’.

Fie. 1. Large individual ( “ fem ale”) from cyst on body-disc of PrvinacJtncrinws kerijnclenensis, ventral 
view, X 7.

F ie. '2. Same individual, dorsal view, x  7.
F id. 3. Same individual, la tera l view, x  7.
F id. 4. Small individual (“ m a le ”) from the same cyst as the specimen shown in Figs. 1-3 : ventral view,

as seen when cleared in cedar-wood oil, X 38.
Fid. 5. Cyst on the arm  of a  Crinoid, X 7.
Fia. 0. P a r t of the body-disc of Promachocrinus kerguelenensis w ith  attached cyst, x  4.1.

L E T T E R IN G .

nii. t., A nal tube of Crinoid. 
cl.. Cloaca.
inf., Branch of intestine.
M., Myzostome pro truding through cyst-opening. 
m., 31 outh of Crinoid.
M.C., Cyst of Myzostome. 
p.. Parapodium. 
ph., Pharynx. 
st., Stomach. 
te, Testis.
¿ , Male genital opening.
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1.—INTRODUCTION.

T he  Cephalopoda taken l>v the “ Term N o v a” consist of about sixty-eight specimens 
belonging to seventeen species and twelve genera. More than half of the collection, 
consisting of nine species and some forty specimens, belong to the Octopoda, the 
abundance of the genus Moschites being very striking. The Myopsida are represented 
by one species only, and, while it is not surprising to find that the Sepia family is 
entirely absent, it seems rather remarkable tha t so few small Oegopsida were taken. 
Geographically, the waters explored by the “ Terra N ova” in which Cephalopoda 
occurred may lie separated into three divisions—namely, the Atlantic from south of 
[Madeira to off Monte Video ; the Pacific, to the north of North Island, New Zealand ; 
and, thirdly, various points within the Antarctic Circle, doubin (1912) has remarked 
on our scanty knowledge of the Cephalopod fauna of this latter region, and, un­
fortunate K . the present collection does not add any more species to tin* list, only two 
species discovered by the locncli Antarctic. Expeditions being met with here—namely, 
Museliltc* charcoti (doubin), [taken at 80 -207 fathoms on a varying bottom of mud, 
glassy sponges, or lindeet imposed animal t/rfo'ift], and Mohrii i tes fanjarfi (doubin), 
[taken at 222-300 fathoms ou mud], A large damaged Moschites also occurred, and 
possiblv the eyes of a large ( leg*ipsid. particulars of which will be found in the text, 
are referable to this region.

In the Pacific, off North Island, New Zealand, M o sc h ite s  seemed to be entirelv 
a,lisent, but only six hauls of* the bottom fauna were made in this region, and

VOL. I I .  %
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Cephalopolis were only once present, in shallow water on a shelly bottom, 
when four specimens of the very local Polyqrus australis (Hoyle) occurred. Other 
species taken in plankton-nets in this region included Argonauta bdttgen, Alaltzan, 
which, as far as our knowledge goes, is absent irom the Atlantic and Arctic 
regions, and raimes in Polynesian and Indian seas from China and Hawaii to AustraliaO O *-

and New Zealand ; Tremoctopus violaceus, Helle Chiaje, a cosmopolitan pelagic species 
recorded from all seas except the neighbourhood of the poles, the most northerly 
locality known being apparently Japan, and the most southerly the. new records of the 
“ Terra Nova ” ; larvae of lyco teu th is (Pterygioteuthis) giardi, Fischer, a species with 
a yvide range in the Atlantic, Pacific and Indian oceans ; llhipwhotcutluon, of a type 
recorded by Chuii from the Indian and Atlantic oceans; Pyrgopsis pacificus (Issel), 
a species widely distributed in the Pacific, having been recorded from Japan to Tahiti ; 
and Teuthowenia antarctica, Chun, the type of which was taken at 55 57' S., 1G 14' E. 
This species is very nearly allied to Teuthowenia megala]at (Prosch), a species of the 
North Atlantic which has been found at various points from Greenland to the south 
of the Canaries. A specimen of Moroteuthis ingens, E. A. Smith, was taken at the 
surface off Three Kings Islands. Pfeffer (’12, p. 112) enumerates thirteen Patagonian 
examples of this species preserved in various museums. Hoyle (’12, p. 28 1-282, fig. 9) 
records an example from the South Orkneys, and fragments of another, which were 
taken in the stomach of a Boss’ Seal from off the same island group. The only other 
specimen known seems to be tha t brought to Cambridge by Darwin from the voyage 
of the “ Beagle.” As regards the Atlantic specimens, quite a striking group was trawled 
in forty fathoms on sandy ground at Station 41, off Bio de Janeiro, close to the Tropic 
of Capricorn. This group included the only ïïyopsid, Semirossia tenera ( \  c m il), a 
species limited to the Atlantic, where it has been recorded from Spitsbergen to the 
south and west coasts of Patagonia ; Polypus rugosus (Bosc) d ’Orb., a species of the 
South Atlantic, Indo-Malayan, Japanese and Australian regions ; Poly/ms brucei, Hoyle, 
the type male of which was taken off Tierra del Fuego; and Moschites brevis (Iloyle), 
the type of which occurred a little south of this, off Monte Video.

Moschites turqueti (Joubin) and Moschites charcoti (Joubin) both extend their 
range from within the Antarctic Circle, and from the South Shetlands and South Orkneys 
to this point. Although the llio de Janeiro specimen of M. charcoti appears to be 
exactly like the Antarctic examples, its locality suggests the possibility that the present 
species, in sprite of the various differences pointed out by Joubin (’05, p. 7), may after 
all be only a form of Moschites verrucosa (Verrili), a species of the north-east coast of 
America. Joubin (op. cit.,]). 17) remarks of M. cerrucosa and M. charcoti, “ Ce sont 
deux espèces évidemment voisines l’une de l’autre.” Polypus occidentalis (Stecnstrup 
AIS.) was taken between tide-niarks on the shore of South Trinidad Island, and has 
been recorded previously from Ascension and the Galapagos Islands, as well as from 
the typc-locality of Cuba. A specimen of the cosmopolitan Onychoteuthis banksi 
(Leach) was washed on board the “ 'Perra N o v a ” south of Aladeira, and the broad­
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bodied form of Uln/ncjiotriitliitm was taken at the surface in a plankton-hanl made not 
far from this. A larval specimen of Pi/ rot eut his ( /  'fi'ri/i/mtriitliis) i/'mnli, Fischer, was 
captured in a young fish-trawl oil' .Monte \  ideo ; a young damaged I listiotciithid, which 
I have doubtfully referred to Sfii/iiKitotrnthi.v rbuni, Pfeifer [ =  < 'n/litnit/iis h o//Ir i. 
Chuii], being also present. The type of this species was recorded from 4° 44' S., 
53° 42' E.

It will be seen from this summary that many species known to occur in one portion 
or another of the waters explored are conspicuous by their absence; e.g., three 
Cirroteuthis species have been described by Hovle from the Pacific and Southern oceans ; 
Puli//ms fontanianus  (d'Orb.), originally recorded from Peru and Patagonia, has 
recently (.loubin. Oh, p. I) been found in Antarctic regions; ]\>l///ms /attut/onirns 
(Lonnberg), Lolujo pututjonirn, F. A. Smith, Lolhjo (?) ellipsura, Hovle, <lunatus 
iintarrticiis, Lonnberg, and ( 'n/stul loteuth is i/luriulis. Chini, are but a few of nianv 
interesting forins occurring in Southern seas. This list can be expanded enormously by 
a careful perusal of Dr. Hoyle’s "Catalogue of decent Cephalopoda” with its two 
Supplements.*

All the large specimens have been preserved in alcohol, and the smaller examples 
taken in plankton-hauls were preserved in formalin.

In conclusion. I wish to express mv thanks to my colleague, Air. lí. Southern, for 
three of the drawings, and for help on various occasions. Many of the other drawings 
have been done by Aliss E. E. Harnes, of Dublin, in a room kindly lent for the purpose 
by Aliss Stephens. National Alusenm, Dublin.

II.-D ESC R IPTIO N S OF SPECIES.

F a m i l y  A K C O N A C T I D A E .

I. Anjonantn hutt;/eri, Alaltzan. Figs. 1. 2.

Argonauta Höltgrri, M altzan, Jouru . <le Concii., X X IX , p. 1G4, pi. 9, fig. 7, 1881.
Argonauta höttijcri, If. A. Smith, Ami. Mag. X at. Hint., ser. â, X X I, p. 109. pi. 17, figs. 

1 —G, 1887.'
Argonauta Hüttner!, Hidalgo, ltev. It. Acad. Cien. M adrid, p. 9, 1907).
Argonauta  böttgeri. Dali, Bull. Mus. Comp. Zool., X L IT I, no. G, pp. 22G, 229, 1908; Bei'i'V, 

Bull. Bur. fish ., X X X II , pp. 277-280, pi. 48, fig. 7), tex t figs. .■1-7, 191 I.

Station 140. oti' Three Kings Islands, surface, si.piare 18-mesh net. plankton. 
Aug. 27th, 11)1 1. — One ?.

This has a somewhat rounder body than berry’s specimen, which is possible 
due to some difference caused bv preservation. There is a deep ventral furrow, and 
the mantle-opening is very wide. The funnel reaches above the eyes, ils apex being 
about on a level with the month. The funnel-organ consists of a median A  shaped

* Broc. Boyal Phys. Soc. Edinburgh, '8G, '97, '09.
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Fie. 1.— Argonauta hottgcri, radula, X 00.

pad. and two lateral piula, just as in Berry’s (op. c if.) text-figure 5. The web extends 
t<> about the third sucker laterally, and to about the fourth do really and ventrally.

The highly-elevated suckers are very 
large on the proximal two-thirds of the 
arms, and very small distally. Round, 
expanded, brown chromatophores are 
present on the posterior dorsal surface, 
and elongated transverse ehromato- 
pliores on the head. Small, contracted, 
round, dark chromatophores are dotted 
about a t  the base of the suckers, and are 

placed in two rows on the dorsal surface of the arms. Some of the arms have
had the surface abraded, so that it cannot be ascertained if the chromatophores were
in two rows on all of them. The radula (Fig. 1) of the present 
specimen differs considerably from that of A . an/o, Linn., as figured 
by Ja tia  (’1)6. pi. 18, tig. 19)—e.g., the median tooth has three 
denticles, and the first laterals are much smaller instead of being of 
the same size : the second laterals have a longer base, which is
produced both in front and behind the denticle, and the marginal plates are not so
long in proportion to their width.

Dimensions in Jfi/1 ¡metres.

F ia . 2. —  Argon 
until böttgeri, 
m andible,X 2.

E nd of bo d y  to  ventral mantle-margin . . . . 8
B readth  of m antle . . . . . . . S
B readth of head . . . . . . . 9
L ength of funnel . . . . . . . 5 -50
1st righ t arm  (to expanded portion) . . . . S
2nd righ t arm . . . . . . . . U
3rd right arm  . . . . . . . . en. 10
4th right arm . . . . . . . . en. 1 1
1st left arm  (to expanded portion) . . . . 8
2nd left arm  . . . . . . . . 12
3rd left arm  . . . . . . . . m utilated
4tli left arm  . . . . . . . 9
D iam eter of largest su ck er. . . . . . 1

Distribution.— 1Mauritius and Chagos Islands (E. A. Smith) ; JMasbate and 
Philippines (E. A. Smith, Hidalgo); China Sea and Australia (E. A. Smitii); 
Hawaiian Islands (Dali).

2. Tremoctopus rio! aecus, Helle Chia je. Figs. d, 4,
(?) Trcniocti i/ms rtohiantx, Delle Cliiaje, Memoria sulla s tru ttu ra  c Nut omia degii nuimali senza 

vertebre del Regno di Napoli, I. pis. Io and 71, LS'_’9 ; Deserizione e Notom ia degii 
animali invertebrati della Sicilia citeriore I, Molluscbi Cefalopodi e Pteropodi, I, p. <1, V, 
p. fib, INU.

Octopus grnrUis, Soulevet, in Evdoux and Souleyet, Vov. Doiiite, Zool., p. 13, pi. I, figs. S—9, 
1852.
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(?) O-lojiits (Inlihix, Soulcyet, in Fydmix and Souleyet, >qi. cit., i>. 1">, pi. I, figs. 10-1 1, 
IS.',2.

TrcmoiJojiiix quoyanus, Hovle, Hull. .Mus. Comp. Zooi., X L I1 Í , no. 1, ¡i. 12, fig. A, 
1904.

Tremoctopus violaren», J a l ta ,  Cefalopodi, Fauna u. Flora O. v. >> raped, .Monogr. 2d. pp. 201-9, 
pi. 0, lig. 2 ; pi. 20, iigs. 1 IS, ls9(j; Ttcrrv, Hull. I!ur. Fish., X X X II , pp. 2S1-2SC, 
pi. 49, figs. d, 4, text-ligs. S-10, 191 I.

Station 89, off Three Kings Islands, surface, 24-mesh net. plankton, dulv 25 th, 
191 1.— Two $, two Ç.

Station 129. oti' Three Kings Islands, surface, sijnare 1 S-mesh net, plankton. 
Aug. 2Gth, 1911.— Two ?.

These are all young specimens, the two males having a ventral mantle measuring 
4 mm. and 4'25 mm. The smallest shows the third right (hertorntvlized) arm coiled 
round beneath the skin. The females have a mantle measuring 4 to 5 mm. The 
largest shows the two aquiferous pores at the hase of the dorsal arms, hut those on the 
ventral surface cannot he seen ; unless, however, the delicate integument is quite 
uninjured the pores cannot he discovered. The colour of all the specimens is pale 
huff, with a few rust-coloured or dark chromatophores on the mantle, and more 
numerous and very dark chromatophores on the dorsal surface of the head. Ksnallv, 
though not in one of the specimens, a very large 
dark chromatophore is present at each side of 
tin1 hase of the siphon. The chromatophores mi 
the dorsal surface of the arms in the six examples 
follow a very definite plan— namely, a single row 
is arranged proximally. changing into two rows 
distally. There is also a well-defined row on
the outer surface of suckers a t each side of the Flfi- Tremoctopus rioh,cm*, radula,

X 140.
arm, and a tew are dotted about on the inner
surface of the sue,kers. In the largest specimen fourteen to fifteen suckers are 
present on each of the third arms, and about forty-two were counted on each 
of the first arms. The web extends dorsally to the fifth sucker, and to the 
fourth ventrally. On the mantle of this female being slit open the visceral envelope 
was found to he much more deeply pigmented with dark chromatophores, both 
dorsally and ventrally, than the outer surface. The anal aperture has verv long 
appendages (Fig. 4, a.nj>/>.). The ink-sae is of an elongated flask-shape, and is 
somewhat deeply imbedded in the liver, which latter has a strong median indentation 
posteriori}'. The nidamental glands, which are dotted with chromatophores, are 
circular rather than oval, and are coiled round, and raised up in the centre. The 
ridged grinding pads of the stomach appear like transverse hands glimmering 
through to the outer surface. The posterior salivary glands are somewhat triangular 
in outline, the anterior margin being the shortest. The radula (Fig. ■)) of this 
specimen is very like that figured by Ja t ta  (u/>. cit.. pi. 20, fig. 14).
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Fm. 4.— Tremoctopus vivlareus, alim entary  canai, X -}7. u., A n u s; tt. iijip., ¡i mii appendages ; er.
e rop ; Int., in te stin e ; L., liv e r; <>rs., oesophagus ; ¡os.;//., posterior salivary g lands; Sji.C.
spiral caecum ; St., stomach.
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D im  n is io t i s  m  M  i lh  n u t  res.

End of body to ventral m antle margin . . . . . . .  5
End of body to eve . . . . . . . . . . .  S
llm id tli of body . . . . . . . . . . (i-50
Prcad th  of head . . . . . . . . . . .  7
Umbrella between dorsal arm s . . . . . . . . .
1st left arm  . . . . . . . . . . . .  20
2 n d  left a rm  . . .  . . . . . . . .  m u t i l a t e d
3nl left man . . . . . . . . . . . .  5
4th left arm  . . . . . . . . . . . .  0

Ti/jir locality.— Of violaceus, the Ihiv of Naples, I ta ly ;  of yrari/is, long. 10(1° 
W., lat. 8° N., Pacific Ocean (/ule Tryon).

Distribution.— Of violaceus, Mediterranean (Helle Chiaje, -lutta, e tc .) ;  middle 
A tlantic: -lapan (Wiilkcr). Of ¡/raci/is, eastern mid-Facific (Soidevet) ; neighbourhood 
ot the Hawaiian and Midway Islands ( . \lbafross) ; eastern tropical Pacific (1 loyle, as 
quoyanus)-, between Papua and Japan (Hoyle): near .Mauritius (Sonleyet, as dubius) 
( Perry).

F a m i l y  POLYPODIIDAE.

3. Ibi/yjais rui/osiis (Bosc), d'Orbigny. Figs. 5 ,0 .

Sepia rugosa, I ¡ose, A ctes Soc. d 'histoire nat. Paris, p. 21, pi. 5, h g.s. 1, 2, 1792.
Octopus rugosus, d ’Orbigny, Céphalopodes acétabulifères, p. 45, pis. G, 23, Gg. 2, 1838; Hrock, 

Zool. Jah rb ., 11, pp. 591-014, pi. 10, tigs. 1-4, Jena , I8S7 ; Joiibin, lí uii. Soc. Zool. 
France, X X II , p. 99, 1897.

Octopus granulatus, Lam arck, Mém. Soc. d ’histoire mit. Paris, p. 20, 1799; Hoyle, 
“ C hallenger” Ilep. (Cephalopoda), X V I, pp. 80-81, 1880 ; Goodrich, Trans. Limi. Soc., 
V I I ,  p. 19, 1890 ; V ö lk e r . Abh. AYiss., I I I .  Suppl. lîd. I. A bh., pp. 5, G, M ünchen, 1910.

Octopus boscii, la r .  pallida, Hoyle, Diagnoses I, p. 223, 1885 ; Prelim, liep. I, p. 97, 1885 ; 
'‘ C hallenger” Pep., pp. 81-83, pi. 1, pi. 3, fig. 2, 1880.

Octopus poli/zcniit, G ray, P rit. Mus. Cat., p. 13, 1849 ; E. A. Smith, liep. Zool. Coli. Indo-
Pacitic Ocean during voyage of II.M .S. “ A lert,” p. 34, pi. 4, fig. A, 1884.

(?) Octojnis loi goshilucnsis, O rtm ann, Zool. Ja h rb .. V , p. O il, pi. 21, lig. 2, 1888.

Station 42, off Rio de Janeiro, 22° 55' S., 41 34' W., 40 fathoms (73 in.).
Agassiz trawl, bottom fauna (sand), May 2nd, 1913. Une $.

This has the arms two and a half to three and a half times the length of the hard,o  '
stitt’, rugged body. The arms are so much curled up that tin* measurements given 
below must be regarded as approximate. The web is much less than the ventral 
mantlc-length, and about eijttal all round, slightly lowest between the ventral anus,
and highest between the left lateral arms ; it is not much continued up the arms, but
forms expansions at the distal portion of each, especially on the fourth pair. The 
suckers are very large, and are enlarged on the four lateral arms.

1 lectoeotvlus very minute. A furrow is present on the ventral mantle. Funuel- 
organ W -shaped. Colour reddish-brown above with oblong dark markings, pinkish 
buff below. Surface very rugose, even ventrally. and inside web. Large ocular cirri.
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This seems to have somewhat longer arms, with the dark and light coloration, 
between their dorsal and ventral surface, less marked than usual, and a longer 
umbrella, especially between the dorsal arms, than is customary in typical examples. 
On the whole, however, the assemblage of characters, particularly the very minute 
hectocotylus, point to its being this widely distributed species. The radula and 
mandibles are figured (bigs. 5, G).

Fm . 5.— -Polmms rugosus, radula, X GO.

D im ensixA  in Millimetres.
E nd of body to mantle-margin . 
End of body to eye .
Breadth of body
B readth  of head
W eb between ventra l arms
W eb between dorsal arm s
W eb between left la tera l arms .
W eb between righ t la teral arms
1st rig h t arm
ánd righ t arm
3rd righ t arm
4tli r igh t arm
1st left arm
ánd left arm  . . . .
3rd left arm  . . . .
4 th  left arm  . . . .
Hectocotylus . . . .
Diam eter of largest sucker

Fir;. G.- Polypus rugosus, 
mandibles, X 3.

30
37
27
25
18
20
2«
20 
90 

122 
9 G 
9G 
93 

110 
119 

89 
1
3 • 50

Distribution.— Africa, west and south ; Peru ; Indo-Malayan region ; Japan 
Australia.

4. Poli/pus occidentalis (Steenstrup, gfr\, Hoyle). Figs. 7, 8.

Octopus occidentalis, S teenstrup, IMS. in Mus. H avu.
Octof/us vulgaris, var. americanus, d ’Orbigny, Moll. Cuba, p. 14, pi. 1, Paris, 1853.
Octopus occidentalis, Hoyle, “ C hallenger” Cephalopoda, X \  I, pp. 77-78, 188G.
Polypus occidentalis, Hoyle, Bull. Mus. Comp. Zool., X L ! I I ,  p. 14, 1904.

Station oG, South Trinidad Island, shore between tide-marks, July 2Gth, 1910. 
—One ?.

The dorsal surface of this is much paler (a smoky grey on a light ground) than 
that of the female in the British ^luscum, taken by the “ Phallenger Kxpedition at
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As<-elision. The peculiar sculpture is tile same in both— e.g.. numerous small papillae, 
which lomi rosette-like clusters inside umbrella and on dorsal arms, are present all over 
the dorsal surface. The two specimens are also alike in the broad head, constriction 
between it and body, very narrow mantle-opening, and short web between dorsal arms. 
1’he funnel-orgau oi the present specimen is not in very good condition, but appears to 
be W -shaped, with the median pads much narrower than the lateral ones. This mav 
be due to contraction, however. The siphon is narrow and pointed, and extends about 
one-third of the distance to the margin of the umbrella. The radula and mandibles 
are shown in Figs. 7. S. All the arms are mutilated, except the fourth pair, which 
are about four times the length of the mantle. The umbrella is verv soft, loose, and 
semi-transparent, and measures about a quarter the length of the arms, and is much 
extended up them.

Fin. S.— Polyjms oi'flflrnlulis, 
inaudibles, x 2.

Fic.. 7.- -Polypus occidentalis, radula, x 60.

Dimensions m 1 fillnnûti'i’x.
End of bndv to ventral mantle-margin
End of body to er’e . . . . . . .
Breadth of body . . . . . . .
B readth of head . . . . . . .
Breadth of constriction between head and body 
] tiainetcr of largest sucker . . . . .
W eb between dorsal arm s . . . . .
W eb between ventral arm s . . . . .
Fourth  left arm . . . . . . .

j.)
31
20
oo
16 

:2 • 

18 
:23 

102

DiMrihution.— Cuba (d’Orbigny) ; Ascension and (íalapagos Islands (Hovlc).

a. (lush'd/is (lloyle). Figs. ‘1, 10.
Octopus australis, Hoyle, Diagnoses 1, p. 221, 1885 ; Prelim , ltep . I, p. 1) 8 ,  1885 ; “ C hallenger” 

Rep. (Cephalopoda) X V Í, pp. 88-89, pi. 3, ligs. 4 and 5, 1886 ; Brazier, Cephalopoda, 
Sydney, A ustr. Mus. Cat., p. 5, 1892.

(!) Octopus duple.,-, Hoyle, Diagnoses I. p. 226, 1885; Prelim. Hep. I, p. 101. 1885 ; 
“ Challenger"’ Rep. (Cephalopoda) X"\ I, pp. 10-91, pi. 7, fig. •>, 1886.

Station 104. Spirits l»ay, near Xorth Cape. New Zealand. I I-20  fathoms 
(•20-37 m.). dredge, bottom fauna (shelly), Aug. :11st. 1011.— (hie one ?, two 
immature.

The simgde row o f  large brownish spots u p  each ventral arm. extending into bars 
on the dorsal arms, make this a very pretty and distinctive species. In the young 
specimens the spots are quite round and very dark. These specimens are all without

V O L . IT .  —1 *A
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the mined ridge oti the ventro-lateral margin of body present in the “ Challenger” 
specimens, possessing instead a very slight ventral furrow; but in all other external 
characters thev are in close agreement with the type e.g., arms about three times the 
length of mantle, and umbrella about one-third of length of arms, and usually a little 
longer laterally than ventrally, mantle-opening rather narrow, siphon extending half 
way to mantle-margin, funnel-organ W-shaped. Branched ocular cirri arc present, 
and there are many tubercles on body. There is a strong constriction between head 
and body, lleotoeotylus broad and clumsy, with the lateral margins folded over. 
P. australis seems to be very near I', globosus, Appellöf, but, compared with Bombay 
examples belonging to the Indian Museum, which I have referred to P. globosus, the 
present specimens have a more closely tubercled body, thicker and shorter arms, 110 

enlarged suckers in male, a longer umbrella, and the already-mentioned row of large 
spots on arms. An Indian example of /'. g lo b o s u s , with mantle of only 6 nun., shows 
two rows of large spots on all the arms, which are not distinguishable in the larger
specimens. The colour of the chromatophores is redder in P. oust n il is, and browner
in / 1 globosus. The hectocotylus of the la tter is much narrower, but this may be due 
to the Indian specimen being younger (mantle 12 mm.).

Some specimens which I have seen of P. muerojnts, Risso, belonging to the British 
and Indian Museums, quite support M. Joubin’s remark ('97, p. 99) as to the close
relationship of P. globosus and P. macropus. The types of P. duplex (Hoyle) hear
a strong likeness to the various sized specimens which are referred here to P. (instruits, 
and I think it is probable they will eventually prove to be the young o f th a t  species.

Dimensions in Millimetres o f Mule.
End of body to mantle-m argin 
End of body to eye .
U readth of body 
Breadtb of bead 
1st right arm 
2nd righ t arm 
3rd right arm 
4th righ t arm 
1st left arm .
2nd left arm .
3rd left arm .
4 th left arm  .
H ectocotylus .
Diam eter of largest sucker

F ig . 10. —  Pol mms  
australis, m and i­
bles, X 2.

17
23
20
17
52 
50 
46 
00
53
57
58 
55

5

F ig . D.— Polypus australis, rad u la , X 00.
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/  hsfnbuf  um. Typein British AIusenm, from Bort Jackson, Australia, 0 I 5 fathoms,
nue female, one immature (Iloyle) ; George's Beaeh. Bort .laeksom X.S.AV. (Bra/.ier).

(I. Poli/j/iis brucei, Iloyle. Fig. I 1.

Puli/Jills brucei. Hoy le, Trans. Hoy. Soe. Edinburgh, X C V ITI, pt. II. (1 1 0 . 11). pp. 27G-27S, 
te x t-figs. 2 (beet.), 3 (radula), 191t!.

Station 4L’, oti Rio de Janeiro, 22 50' S.. 41° 34' A\.. surface, 40 fathoms (7h m.).
Agassiz trawl, bottom fauna (sand), A lay 2nd, 191:3.— Une ?.

This is a pretty little specimen with a quite smooth surface, short equal web. 
attached as in the type, and long spiderv arms, with 
close-set bead-like suckers. The arms are about four 
times, and the web about one quarter, of the mantle- 
length. The mantle opens just below the eye. The 
siphon does not extend half-way to the margin of 
the umbrella. Colour as in the type, “ dull purplish 
above, changing gradually into a pinkish stone colour iqG. n .  brucei, radula, x GO.
below.'’ The ehromatophores are very small, and of
a purplish brown tint. The radula has the median teeth without any cusps, and closely 
resembles that figured 1rs Iloyle (/>/>. cit.. p. 280, text-fig. 7 [II 924]) for Moschites 
charcoti (Joubin), but the teeth next the outer lateral teeth have the broad bases just
as in Hoyle’s (<>/>. cit.) fig. 3 [II 924] of I ’, brucei.

Dimensions in Millimetres.
Rail of body to mantle-margin
Paul of bodv to eye . . . . . . . . • . 1 2
P read th  of bodv . . . . . . . . . .  Id
P read tb  of bead . . . . . . . . . .  9
D iam eter of largest sucker on anil . . . . . .  cri. ' i o
Length of first righ t arm  . . . . . . . . 1
L ength  of second right arm  . . . . . . . .  48
Length of th ird  right arm  . . . . . . . . .  m utilated
Length of fourth right arm  . . . . . . . . .  43

Distribution.— Off Tierra del Fuego, a male specimen (Hoyle).

7. M o sc h ite s  charcoti (Joubin). Figs. 12—21.
Eledone Clinrcoti, Joubin, Exp. A ntarctique Française, pp. 2-9, text-fig. 1, pi. 1, figs. 1-2, 

190-") ; Joubin, Deuxième Exp. A ntarctique Française, pp. 31-37, text-figs, 1, 2, 19N.
aíonehites elmrcoti, Hoyle, Trans. Loyai Soe. Edinburgh, X L V f l l ,  pt. 11 (no. I I). pp. 2 i9 -  

2S0, text-figs. fi (liect.) and 7 (radula), 1912.

Station 42, oil líio de Janeiro, 22J 5 0 'S., 41 3 4 'A\ ., 40 fathoms (73 in.), .Agassiz 
trawl, bottom fauna (sand), AI ay 2nd. 1913.— One ?.

Station 194, off Oates Baud, 0 9 '4 3 'S.. 103 24' B., f 80-200 fathoms (329 -300 m.). 
Agassiz trawl, bottom fauna (undecomposed animal debris), Feb. 2nd. 1911. One 
voting.V O
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Station 2!>4, Boss Sea, 74° 25' S.. 170 3' 1*7, 158 fathoms (280 m.). Agassiz trawl, 
bottom fauna, .Ian. 15th. 1013.— Tinta* ?.

Station 338, AlcAlurdo Sound, 77 13' S., 1G4 18' E., 207 fathoms (370 m.).
Agassiz trawl, bottom fauna (mud), dan. 23rd, 1012.— Four $, six ?, and four young1.

Station 340, off Butter Point. Western Shore of McAIurdo Sound. 80 fathoms 
(140 m.), Agassiz trawl, bottom fauna (large catch of glassy sponges), Feb. 15th, 
1012.— One

Joubin (14) has pointed out tha t the only important difference between this 
species and .17. turqueti (Joubin) is that in .17 charcoti the back and upper surface of 
the dorsal arms are covered with fine cutaneous tubercles, while in J Í. turqueti these 
parts of the body are smooth. The above collection of five males, ten females, and

Fir,. 12.— ilfo.se/u7es charcoti, male reproductive organs, skin of Needlmm’s pouch 
stripped off to  show sperms, natu ra l size, app. pi'., Appendix to  prostate  ; G., 
genital gland ; N., Needham ’s pouch ; p., p rosta te ; peli., pouch-like d ila ta tion  ; 
pen., pen is; up., spermatopliores ; V.D., vas deferens; Y.E., vas efferens;
F.N., vesicula seminalis.

five young specimens have a mantle-length varying from 40 to 7 mm. The funncl- 
organ consists of two V-shaped pads, which, although placed closely together, arc 
distinctly separate, so as not to form the W -shaped organ seen in .17. cirrosa (lank.), 
and in .17. moschata (Link.).

Three males from Station 338 (Jan. 23rd) were partially dissected, and are 
distinguished by the letters A, B, and (A The mautle-lengths of each are— A. 40 nun., 
I!. 32 mm., and C, 25 mm. The male reproductive organs (Fig. 12) all show a very 
large pouch to the penis, and possess a large prostate and small accessory gland, and 
the vas efferens is very short and thick. Specimens A and B possess a genital gland 
measuring about 25 by 17 mm., and show no trace of sperms in any part of the genital
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Tin* li(‘ct<><•<)tvllis is broad and

ducts, the internal walls of which are longitudinally ridded throughout. Specimen (' 
(Fig. 12) lias a very small genital gland, and Biormons s|ierins ready for exclusion 
are packed in the spermatophorc-sac : one of these (Fig. I d ) ,  which was found loose 
in the mautle-oavity, measures 80 nini. in length, 
thick. Specimens A and lí have each about nine 
transverse grooves in the hollow part, and specimen 
C has only four. B has also a distinct longitudinal 
ridge, absent in the other specimens. The sperm- 
canal is well developed. The digestive svstem 
(Fig. 14) seems to resemble in all its main features 
that of M. ¡'irrasa figured by Isgood (’Of), pi. 4. 
fig. 17). Hie intestine usually appears thicker, and

the ink-sae smaller, in M. 
rltnrmfl, but the shape of 
these must depend largely 
on whether they have 
been recently emptied.
The anterior vena cava, 
the lateral venae cavae, 
with their venous append­
ages and branchial hearts, 
are placed as in Isgood s 
illustration (’09, pi. VII, 

fig. 52) of the same in M. ¡'Irrasa. The size of the liver in specimen A is about 2G 
nun., and 20 mm. in diameter: the stomach is about Id by 9 m m .; the

Ou. 13.— moschites charcoti, 
a spermatophore, X 4.

Firs. 14. Moschites charcoti, alim entary 
canal, § natural size, c., A nus ; a.s.i/L. 
an terior salivary g lands; b., bucca! 
m ass: o \ ,  crop; int., in testine ; I .s., 
ink-sae; L., liv e r; m., m outh : or.*., 
oesophagus ; ps.ijl., posterior salivary 
glands : sp.i-., spiral caecum ; st., 
stomach.

o
In

Fir.. 15.— Moschites charcoti, rHlula, x  3 i\

spiral caecum about 10 by 5 mm. ; and the branchial hearts measure about 9 mm. 
in length and breadth. The mandibles (Fig. 10) call for no special remark. The 
radula (Fig. 15) of specimen A contains about 120 rows of teeth, and measures about
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17 muí. iu length. The median tooth lias a central denticle, and usually two lateral 
cusps at each side. The radula« of specimens 13 and C show much the same variation 
in the shape of the median tooth, and the different lateral teeth are in agreement with

F i g . l i i .  -'Moschites charcoti, m a n d i b l e s ,  x 2.

F i g . 17 .— Moschites charcoti,îiume\- 
organ, X l.1,.

F ig . 18.— Musch i tes charcoti, ovary, X 3. oil.. 
Oviduct ; oil iß., oviducal gland ; or., ova.

F ig . 20.— Moschites charcoti, oviducts and interior
of ovary, x  3. cut.od., E n trance to oviduct ; F ig . 21.— Moschites charcoti,
oil., oviduct ; uii.¡/I., oviducal gland ; ov., ova. statolith , X 35.

those of specimen A. The ovary (Fig. 18) of a female from this haul, with niantle- 
lcngtli of 35 mm., is packed with eggs (Fig. 19), the largest measuring 1 '50  nini, in 
length. They have longitudinal ridges on their outer surface, and somewhat similar

ocL•

Fig. 19.— Moschites char­
coti, ova much enlarged.
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ri lilacs are apparent on the external surface of the oviducal glands. Part of the interior 
of the ovary, with eggs in situ, is shown in Pig. 20. The contents of the stomach and 
crop of specimens A. I », and < and those of two females from the same hani, were 
examined, and consisted of fragments of sponge and man)' sponge-spicnlae, pieces of 
glandular skin, setae of Polwhacta, opérenla of Sju'rur/us, a foraminifer, and a quantity 
of much digested animal drhris. some of it apparently crustacean. These specimens 
were taken on muddy ground, and in no ease was there a great quantity of food 
present ; either erop or stomach, in some instances, being quite cmptv. In a young 
specimen from (Jates Land, from a bottom of nndeeomposed animal ilrhris. the stomach 
and crop were distended to their utmost capacity with animal substances.

D i infusions iii Millimetres.

Station 349. Station 338.
6 Ad BS Gá 9 9^

End of body to m antle margin 55 40 32 25 55 33
B readth of bodv 39 50 53 42 4 2 38
Breadth of head 30 11 28 33 30 23
1st righ t arm 72* 12 t 93 77 mutilated 64
2nd righ t arm 71* 112 99 78 29 G2
3rd right arm 74 101 89 05 98 65
4th right arm 85* 151 99 82 102 05
Ilectocotylus G G 5 5
D iam eter of largest sucker 3 4 4- 75 2•50 o

Dis/rmutioi).— Type, a female taken at EoothAVandel Island, South Shetlands, 
(iá 05' S. lat., among algae and shingle on the beach, Sept. 3rd, 1004 (Joubin, 05). 
South Orkneys, August, 190:1, 10 fathoms, a m a le ;  same locality, May, 1903,
9-10 fathoms, a female (Iloyle, ’12). Antarctic, two specimens (Joubin, ’14).

8. Moschites turqueti (Joubin). Figs. 22 -28.
Eleihute Turqueti, .Joubin, Exp. A ntarctique Française, pp. 9-11, pi. 1, figs-. 3-0 , 1905 ; Joubin, 

Deuxième Exp. A ntarc tique Française, pp. 57-38, text-figs. 5, 4, 1914.

Station 42, off Rio de Janeiro, 22 50' S., 41° 34' W., 40 fathoms (73 m.). Agassiz 
trawl, bottom fauna (sand), (May 2nd, 1913.— One ?.

Station 314, 5 miles A. of Inaccessible Island, Mc.Murdo Sound, 222-241 fathoms 
(400-441 m.), Agassiz trawl, bottom fauna (mud), Jan. 23rd, 191 1.— One ?.

Station 355. off Cape Evans, M< Mnrdo Sound, 77 40' S.. 1G0 8' E., 300 fathoms 
(547 in.), Agassiz trawl, bottom fauna, Jan. 20th. 1913.— Due J, one ?.

The male from Station 355 and the female from Station 314 have both got a 
squat body, with a very few dorsal tubercles, closely resembling that figured bv Joubin 
(’05. pi. 1, figs. 3, t). The. females from Stations 355 and 42 have a longer, narrower 
body, but both are wrinkled and distorted; neither has any tubercles. The colour of 
the specimens varies from pinkish to purple-grey. The chromatophores are always

Less tip.
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uniformly distributed in line dots. Arms two and a haii to three times of body, and 
weh one-third to one-fifth of arms. The fuunel-organ is ver}' like that oí d/i charcoti, 
and consists of two V-shaped pads of ver}' hroad outline, especially posteriorly. The 
hertorotylus (Kig. li(>) is hroad and clumsy, and the outer edges of the spoon-shaped 
process have a number of ridges, but the hollow inner surface is almost <juite smooth. 
The sperm-caual is very broad, and its outer surface is closely striated. The specimen

v.s.
Fin. 22.—J [uschites turqueti, male reproductivo organs, natural size. 

nre.gl., Accessory g lan d ; N., Needham ’s pouch; p., p ro sta te ; peli., 
pouch-like dilatation ; pen., penis ; I I)., vas deferens; V.E., vas 
efferens ; F.-S'., vesicula semiualis.

c ct,

Fin. Iff). — JioxrJiitcn 
turqueti,ex trem ity  of

Fin. 21. Moschites turqueti, ovary, x  3. uii., O v iduct; hectoeotylized arm,
uil.jl., oviducal gland. slightly enlarged.

taken oti lí io de -Janeiro, which has the arms three times the length of bodv, and a web 
extending one-fifth of their length, and almost obsolete ventrally, is referred here with 
some slight hesitation, as it is paler in colouring, and the arms seem a little longer and 
slenderer, with more prominent suckers, than those of the other specimens. In the 
shape of the body, however, it resembles the female from Station .”>55, and the funnel-

F w . 23. Moschites tur­
queti, genital gland, 
X 2.

Fin. 2 5 .— Moschites 
turqueti, ova, mucli 
enlarged.
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organ, narrow well, (piitc smooth surface. and uniform small ehromatophores, am all in 
harmony with tlm other specimens ; the anus, moreover, are longer ami slenderer, and 
the umbrella narrower than in Qovle's description of Moschites rot umiu (’Sti. pp. 104, 5. 
pi. S, tigs. 4 (i), a species of the Pacific and Southern oceans. A remarkable feature 
ui M. rotunda is that the colour of the umbrella is deepest on the inner surface, which 
is the reverse of what prevails in this specimen. The male reproductive organs of M.

M oschites tu rqueti, r a d u la ,  X 40.)i

turqueti (bigs. 24, 2.’!) closelv resemble those of M. charcoti (Joubin). having the same 
huge pouch to the penis, enormous prostate, and very small accessory glands. The ovary 
of the female from Station .'155 (Pig. 24) was examined, and the oviducts seem to lie 
placed closer together than in that of M. charcoti (Pig. IS). Probably, however, 
this is a variable feature dependent upon the number of eggs with which the uvarv is

I 'm .  2S.— Maurii it/»  turqueti, a n a l  apex .  A . ,  f r o n t  v i e w :  1 î .. side 
view, X I*). a.iijqi.. A n a l  a p p e n d a g e s  ; ;/r.7.. g n a w e d  
l in in g  of i n n e r  wall of  a n u s  : i.ih , in k  d u c t  : !.)>., ink 
d u c t  pap il la .

distended. The oviducal glands show no external ridges. A small yellow swelling is 
present ou the left oviduct, above the oviducal gland, and seems to have no opening, 
either externallv or into the oviduct; the internal wall of the latter is ridged, and its 
apex is a simple median aperture. The right oviduct has the apex folded. ]»critaps 
nccidentallv. so that it [»resents the appearance of two minute nidamental glands. The 

vol.. lí. 2  I'.
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pear-shaped eggs are ven  faintly grooved externally, and have, an aperture at the free 
hroad end. No anatomieal ditferenee seems to exist between this species and M. 
charcoti (.loui>in) as regards the alimentary system, gills, venae cavae, and mandibles. 
The anal apex of the female from Station :>55 (Fig. 28) is in very good condition, and 
shows that the long appendages commonly seen in the Oegopsida and Myopsida are 
here limited to a short upright projection at each side, between which the ridged 
internal wall is seen hanging over the edge of the integument in front like a tongue, and

O  O  O  O  O

the papilla of the ink-glam! opening into the dorsal wall is observed to have its aperture 
slighth  above the level of the anal apex. The stomach and crop of this specimen were 
perfectly empty, as was also the crop of the male of this haul : the stomach of the 
latter contained some much digested animal remains, and (?) crustacean ova. The 
radula (Fig. 27) is very like that of M. charcoti (Joubin); the chief difference seems to 
be that the base of the first lateral teeth has a wider projection at the side next the 
median teeth than in that species.

Dimension* in Milli metres.
S ta t ion  42. S ta t io n  314. S ta t io n  355.

9 9 <5 9
End of body to m a n t l e  margin . 30 12 48 14
Bread t l i  of body . . . 27 17 61 37
B readth  of head . . . .  26 17 47 32
1st r igh t arm  . . . .  ila 42 115 80
2nd righ t arm  . . . .  07 m utilated 123 88
3rd right arm  . . . .  100 43 110 87
4 th  right arm  . . . . 1 0 3 43 130 05
Hectocotylus . . . . — 8 —
D iam eter of largest sucker . . 3 — 5 1

Distribution.— Antarctic (Joubin, 05, 14). Type female., and four
examples.

9. J Foschites breeis (Iloyle). Figs. 20-22.
Eledone brevis, Hoyle, Diagnoses I , p. 230, 1385; Prelim. Rep., p. 106, 1885 ; “ C hallenger” 

Rep. (Cephalopoda), X V I, pp. 105-106, pi. 8, fig. 7, 1886.

Station 42, off Rio de Janeiro, 22° 5Gi S., 4P 34' W., 40 fathoms (73 m.), Agassiz 
trawl, bottom fauna (sand). May 2nd, 1913.— One $.

This has a raised ridge on the ventro-latoral margin of body, but no ventral 
furrow. The arms are nearly twice the length of the body, and the web extends 
nearly half the length of the arms. There are about forty-three suckers on the first 
right arm, and about twenty-five on the third right arm. The hectocotylus is very 
minute, and as if imperfectly developed. The sperm-canni is well defined. The siphon 
is somewhat pointed, and reaches less than half-way to umbrella-margin, and the 
funnel-organ (Fig. 30) consists of two V-shaped pads. Colour buff, with dark purple 
chromaiophores above, and many of a reddish tint on the ventral surface. Large 
ocular cirri and numerous irregular tubercles are present on the dorsal surface. As
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remanís anatomy, there sccm.s to I io nothing particular to note, except that the
posterior salivarv glands seem to lie somewhat rounder than in .1/. turqueti (.louliin)
and M. r/uirruti (.lonhin). The anal aperture has the usual two narrow lateral 
appendages. The genital organ is shown as in rita in Fiji 211. The pouch of the penis
is very distinct, (hi breaking the visceral envelope surrounding the genitalia, the penis
was found to lead into an oval sac attached to the genital gland ; but no trace of 
sperms, or of the various regions present in the adult reproductive, organs of male 
specimens of this genus, could lie discovered, so that the specimen is apparently 
immature. Tin* radula and mandibles are figured (Figs. h i.  02).

F i g . : t 0 . -  Moschites brevis, f n n n e l -  

organ, X 3.1.

F i g . 1*9. Moschites brevis, male re­
productive organs, x '>■ prit-, 
Pouch-like d ila ta tion ; pen., penis; 
T., testes ; TP. I '.C., w ater vascular 
canai. F i g . 3 1.— Moschites brevis, r a d u l a ,  X CO.

Dimensions in Millimetres.
End of body to ventral mantle-margin 
End of body to eye 
B readth  of body . . . .  
Brandtii of head . . . .  
1st righ t arm  . . . .
2nd righ t arm  . . . .
3rd right arm  . . . .
4 th righ t arm . . . .
Jlectocotylus . . . .  
D iam eter of largest sucker

X 7  ^
F i g . 3 2 . —  Moschites 

brevis, mandibles, 
X 2.

20
27
20
17
40
47
39
40

1 - .-,o
2  • ">U

Distribution.— Tvpe specimens. < >tf Monte Video. February 14th. 187G
37° 17' S.. 53° 52' AV., (¡OU fathoms, green sand.—Three females (Iloyle).

10. M o sc h i te s ,  sp. Fig. 0:1.

Rock Pool, Cape Fvaus, McMnrdo Sound.-- ( hie.
This verv large specimen was in deplorable condition when 1 had the good fortune 

to examine it ; as a consequence of which, in the dimensions given below, the arms are
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numbered one to eight, as they had all become detached from the bodv, and overv 
vestige of web had disappeared. The funnel was in very bad condition and did not 
show fuunel-organ. The anterior salivary glands were present on the buccal bulb; one 
was oval, and the other somewhat heart-shaped; neither had the marginal indentation 
figured by Isgood (’O'J, pi. 4, tig. 22) for .1/. cirrosa. The sub-lingual salivary gland is 
heart-shaped above, the narrow end just meeting the A-shaped indentation of the gnlar 
lamina of the lower mandible. This npper part measures 2,i x 20 mm., and the lower 
surface of the gland is considérai>lv longer, extending to a length of about 35 mm.O  V O -  o  O

The upper mandible measures 50 mm. in length by 27 mm. in breadth and 40 mm. in 
height ; the frontal lamina projects about 10 mm. beyond the palatine lamina ; there is 
no noteh below the rostrum, but only a moderate scoop out between it and the inner 
end of the ala ; the base of the palatine lamina is very straight, The lower mandible 
measures 42 X  45 mm., and is also without a notch below the rostrum, the cutting edge 
forming a gentle curve along the ala. The radula (Fig. 33) measures about 40 mm. in 
length by 5 mm. in breadth, and the teeth are very dark horn-colour. The median 

teeth are very broad, and without lateral denticles, and almost 
triangular in shape; the anterior margin of the base of cachis  
usually marked by about nine indentations, the median three or 
four showing through the half of the tooth immediately above it. 

,, As will be seen by a reference to the illustration, the first laterals
Í K ! ,  . j o .  S p . ,  J

radula, x adout r>. somewhat like miniature editions of the median teeth, and,
while the second laterals call for no special remark, the outer 

laterals (instead of presenting the appearance usually depicted in representations of 
eophalopod radulae of these teeth- e.g., that of claw-shaped teeth placed laterally, 
and projecting over the bases of the second laterals) are arranged like the median 
teeth, the base projecting equally on either side of the central denticle, and they 
come between the median and first lateral teeth in size, and arc not unlike them 
in shape.

A small species of Sc/on, which I recently described under the name of A', unibiru 
( lfi, p. 228, pi. 24, tig. 10), shows much the same, variation in the appearance of the 
outer laterals. The only other Cephalopod known to me presenting a somewhat similar 
arrangement of these teeth is the large Oegopsid Si/mplcctotnithin luminosu (dorsal 
mantle-length, L20—10(5 miii.) recently described by Sasaki (’15. p. 148. text-fig. 4). 
Possibly the contraction of the delicate membrane to which the teeth are attached 
causes the outer lateral teeth to appear as usually drawn, and, under certain 
conditions of preservation, or of individual toughness of this snbstam-e, or with age 
thickening, the membrane becomes sufficiently stout to enable the radula to lie Hat. 
The absence of cusps in the median teeth, and the comparative shortness of the median 
denticle, suggest that the teeth may be. worn down from age. Although the margin 
of the membrane of this radula is uninjured, there seems to be no trace of marginal 
] ilatcs.
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The < liitiiK>ns lining df the crop is present, and measures f>() nun. liy dá 111111.. and 
eontains half an Anipliipod. and a cunsideralile quantit} of chopped-up green seaweed, 
many of the fragments of which have 1’olyzoa and Spirorbis attached to them. All 
writers who have touched upon the food of the Cephalopoda appear to lie unanimous in 
considering them to lie wliollv carnivorous. Various reasons have lieen suggested to 
me to account for the presence of this quantity of seaweed in the present specimen.

For instance, owing to advanced age. and the apparently worn state of the teeth, 
had the animal taken to eating seaweed instead of harder things ! Secondly, do the 
carnivorous animals in the Antarctic have to supplement their carnivorous diet l>y 
seaweed { This is not likely, as animal food is apparently not deficient in quantity 
in these latitudes. Thirdlv. is it possible that, in taking in other animals as food, 
the ( ephalopod accidentally engulfs sundry unconsidered trilles, like seaweed, which 
it would periodically get rid of when there was an inconvenient accumulation 
in the crop

W itli regard to the first and third questions, the facts that only half the Anipliipod
was present, and that the bits of seaweed were neatlv divided as if by the scissors-like 
action of tile mandibles, point to the food having been methodically gathered rather 
than accidentally engulfed, and, as it shows no trace of the rasping of a radula working 
forwards, backwards, and laterally, it would seem that the teeth had not acted 
materially (possibly, however, because the animal may have hastily swallowed the food 
from sudden fright at the time of capture). It should also lie taken into consideration 
that, its sojourn in the rock-pmd may have been an enforced one. owing to injury, in 
which case the diet would be restricted to what could be mit in a limited area. TheO
contents of the stomach and crop of all the large Cephalopolis dissected for the 
present paper were examined, and the limited amount of evidence available goes 
to show that animal and not vegetable matter forms the normal food of Antarctic 
Cephalopolis.

Appro.rimnh’ dimensions in Millimetres.
Length of liodv . . . . . . ........................................................17(1
Breadth of liodv . . . . . . ¿ 0 5
Si} ihi m . . . . . . . ........................................................7, 0
A n t e r i o r  s a l i v a r y  e l a n d s  . . . . ....................................................... 11* X 1 1
Vrms *—

1 ................................................................................... ....................................................... - 1 0
o ........................................................¿ 0 0

................................................................................... 185
4 ................................................................................... ....................................................... ¿¿(1

•> . . . . . . . ....................................................... ¿ 0 0
i; . . . . . . . .......................................¿ 1 0
- ....................................................... ¿ 0 5
s ....................................................... 180

D i a m e t e r  o f  largest s u c k e r  . . . . ....................................................... 17

All «letlicheri finni Imdv and numliered 1-8 fur convenience.
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F a m i l y  SFIMOLI DAE.

] 1. Semirossia tenera (Verrili). Fie,'. 34-39.

Heteroteuthis tönern, V errili, Am. Jour» . Sc., X X , p. 392, I SSO : Pro«. U .S. N at. Mus. TIT., 
p. 360, 1880 ; Hull. Mus. Comp. Zool., 111., p. 103, pi. 3, fies. 5 -5 5 ; pi. 7, iigs. 2-2d, 
3-35, 1881 ; Trans. Connect. Acad., Y, p. 357, pi. 46, figs, 2-27, 3 -3 5 ; pi. 47, tigs. 5-55, 
1881: liep. P .S . Fish. Comm, for 1879, pp. 385-387 (175-177), pi. 33, pi. 34, fig. 1, 
1882.

llorxin patagonica, E. A. Smitii, “ A le r t” Exp., p. 22, pi. 3, fig. 3. 1881 ; llov le , Itep. 
“ C hallenger” Exp. (Cephalopoda), X V I, pp. 119-120, pi. 15, figs. 10-18, 1886.

Semirossia tenera, S teenstrup, Overs. 1 >anske Vid. Selsk. Eorh. 7, p. 89, 1887 ; Lünnherg, 
Svensk. A kad. H andi, XYTI [ ,  Afd. IV, p. 18, 1891 : Pfeffer, Nordisches P lankton, IV , 
pp. 41-46, text-figs. 44-47, 1908,

Station 42, off' Rio de Janeiro, 22' 50' S., 41 34' AV., 40 fathoms (73 in.), Agassiz 
trawl, 1 tottoni fauna (sand), Alay 2nd, 1913.— Six (, five ?.

The above have a dorsal mantle-length of 18-27 nini. The funnel-organ consists 
of a short A-shaped median pad and two long, narrow lateral pads. The long, narrow 
valve of the siphon, consisting of two flaps folded towards one another (Fig. 08).

P i n .  3 4 . -  Semirossia tenera, male reproductive organs, X 3. 
acc.ejL, Accessory gland : V., Needham 's pouch ; p., 
prostate ; ¡ten., penis : sp., spermatophores ; V.D ., vas 
deferens ; V.H., vas efferens ; V S .,  vesicula seminalis.

vov.

Fia. 35.- Semirossia tenera, ovary, partly  ilia 
gramm atic, to  show inkB ic, X 2. a., A nus 
a.app., anal appendages ; 7.x., ink-sac : n.tjl. 
nidamentnl glands ; od., oviduct : at’., ova.

becomes wider posteriorly, where it. measures about the breadth and one-third of the 
length of one of the lateral pads of the funnel-organ. On opening the ventral mantle 
of a male, the anal aperture, with very long appendages, is observed situated at a short 
distance below the median pad of the funnel. About half-way between the anal 
aperture and the end of the bodv the renal papillae are conspicuous at a little distance 
on either side of the anus. The penis, which is short and broad and without a pouch, 
projects to a short way below the anal aperture. The spermatophore-sac is much
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distended with sperms in the specimen figured (Fig. .'54), and t lie accessory and 
prostate glands are very large. A spennatophore from another specimen is ligured 
(Fig. :>(>). The ink-sae is spherical, with a short neck and sipiare mouth : a narrow 
winding canai, opening at the centre of the mouth, conveys the ink to tin* dorsal

Kir:. 37.— Semi
rossia teneni, Km, 3t>. Semirossia tenera, valve 
eva, X 3. in sigilen, X A

-sp .

L,

a

.Kir:. 36.—S e m ir o s s ia  la tem , sperinatophure, X 31.

Kin. 3'.). Semi rossia tenera ¿ , alim entary canai, X 3. 
c., Anus ; ti.njip., anal appendages ; b., Imccal mass . 
¡.it., ink duet ; I .s.. ink-sae : L., liver: m., month : 
oes., oesophagus ; P.. pancreas : sp.c., spiral caecum : 
st., stomach.

digestive system, showing the great 
fig. i!'.). V considerable cartilaginous

side of the anal tube near its aperture. The 
development of the pancreas, is represented in 
development is present on the buccal bulb between the outer and inner lips. On 
dissecting the former away, broad cartilaginous plates become apparent along the

tesis

e t / i v 'M3'
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outer s u ría cc* of t lie inner lip, and form a coating over most oí the ventral suriace of 
the hull). The lini of the outer lip is also strengthened by a narrow cartilaginous belt, 
which expands conspicuously on the ventral surface of the bulb. A female, with 
mantle-leugth of 25 nun., possesses nidamental glands measuring about 9 mm. b\
(> 111111. A very large number of eggs, all with their surface adorned with a graceful
honevconib-pattern, are present, the largest measuring 4 nun. by 3 '50  mm.

Distribution. X.E. America (Verrili, ’82) ; Spitsbergen and north coast of Siberia 
(Lonnberg, ’9 i ) ;  East, South, and West Patagonia (E. A. Smith, '81, and J loy le, ’8(i).

Eamii.y E X 0 P L 0 T E U T I1 U )A E.

12. Di/roteuthix (Pt?yi/<ji<>teutliis) ¡/iardi, Fischer.
Ptery/jiotruthi:s jiard i, Fischer, Jo a n i. Coneliyl., XL1 I T, ¡i. 205, jil. 9, 1896 ; Hoyle, Hull. Mus.

Comp. Zool., XLT1T, pp. 39-42, 51, pis. 7, 9, 1901; Fischer and Jouhin , Hull. Mus.
Faris, XTT, p. 334, figs. 6 - 8 ;  pi. 23, jigs. 6, 7 ; pi. 24, figs. 9-15, 1906.

Ptrryijiotiuthis (Hurdi, Chun, Zool. Ann., X X X I 1 1, p. 87, 1908 ; “ V ald iv ia” Exp., p art I, 
Oegopsida, pp. 108-136, pis. 12-16, 1910 : “ Michael Sars ” X . A tlan tic  Exp., I I I ,  p. 3, 
1913.

Pyroteuthis (Pteryi/ioteiithis) G iardi, Pfefi’cr, P lank ton  Exp., pp. 204-206, 1912.
Pyroteuthis (Pli rijyiotenthis) Giardi, var. Hoylei, Pfeiler, op. eit. pp. 206-208, 1912.

Station 80, from summit Great King, X. 87° W., I 1 miles, 0-100 m., 24-mesh net, 
plankton, July 22nd, 1911.— One.

Station 80, oh' Three Kings Islands, 3 in., 50-mesh net, plankton, July 2,5th. 
J 911.— One.

Station HI I, oti' J lonte Video, 45° 29' S., 50° 20' W., 2 m., young tisii trawl,
plankton, April 22nd, 1913. Two.

These little creatures seem to be obvioush the same larva as tha t figured in so»' O
many stages by Chun (T 0 .p l .  12, figs. 3-15. pi. 13. figs. 9-12), and which lie was 
able to trace, bv numerous gradations in size from newly-hatched specimens to full- 
grown examples, to / ’. i/innli. All have the large eyes and the characteristic bend 
near the base of the tentacles, which hitter terminate in little round clubs. The 
outline of the gladius is very distinct in all. The arm-suckers are placed two in a 
row. except that the most proximal is usually placed singly. Xone has any 
chroinatopliores on the mantle, bu t this may be due to abrasion of the epidermis. 
A few largo golden-brown or reddish chromatophores are present on the head, and 
a single large one is invariably placed on each tentacle noar the club, and a few 
smaller ones are scattered on the arms.

The largest specimen (Station SO ) has a mantle-lcngth of 4 50 nun. Beautiful 
blue, violet, and pink luminous organs shimmer on the ventral surface of each eye, 
the organ 10 (Chun, 10, pi. XIV, tig. 0, numeration of eye-orgaus) is present on both 
the right eye has also 9, I, and 3 ; the left eye seems to have 3. 5, 7. and 8 as well as
10. The third and fourth arms have wide membranes. The tentacles have ('ach a 
bunch oí about twenty suckers with apparently smooth r ing: no hooks present. The
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specimen from Station 8(1 has a mantlc-length of:! nini., ami a much rounder, plumper 
hody, and mmdi smallei' lins than the preceding- .specimen : over thirty suckers, with 
apparently smooth ring and papillary area, are present on earli cluh ; the arm-suckers 
seem also to have smooth rinys. The eves are almost withdrawn inside tin* mantle : a 
white swelling- is present helow earli on either side of siphon, and some small white 
protuberances are visible round the top of each eve : these all seem to he indicative 
of luminous or ya lis in the making-. Un the mantle being opened. two brown-coloured 
luminous organs are seen on either side of the anus, and two laryer. similarly coloured, 
are situated near the root oí the y i 1 Is. The specimens from Station d l l  have a mantle- 
leuytli ol about 2 • 2 ñ nun. The rlnb is almost eirenlar. and possesses about t wen tv-six 
suckers. As is the ease with the other specimens, the first arms are the shortest.
Luminous oryans do not seem to be as e et developed.

Ty]>e.— A female, ■•Talisman" Expedition ( Fischer. "ÍK» )-
IhsfnliHfnni. Utf San Francisco, (lulf of California, Ualapayos Islands (Ilovle. 

'0 4 ) :  Indian Ocean and South Atlantic (Chuii, ’ 1 0 ) :  Xorth Atlantic (Chuii. ' i d ) .

F a m i l y  UNYOI lOTELTl111>A E.

Id. Moroteuthis (Jfornfeii/hoji.si.s) itn/rns (E. A. Smith).
O nychoteuthis iinjcns, E. A. Smith. Proc. Zool. Soc., “ A le r t ” Exp., p. 20. pi. A, figs. l- l / i ,  

1SS1 ; Lonnberg, Öfv. V et. Ak. Förli. no. ID,  ]i. Ö5, pis. 4, ■), 1S97 ; Pfeiler, Alitteil.
N at. Alus., X I  11 (Jahi'l). Hamburg. AYis.s. A list., X V II ) ,  p. 160, 1 i)()0 : Iloyle, Trims.
1 toy. Soc. Edinburgh, X LV J11, pt. 2 (lio. II) , pp. 281-282, text-fig. 9 (radula), 1912.

M oroteu th is inan is , Pfeiler, Nordisches P lankton, IX , p. GS, 190S.
Moroteuthis (Morntmthopsis) intjens, Pfeiler, 31 itteil. Xat. Al us., X X  Y (Jahrb . H am burg. "Wiss. 

A nst., X X V ), p. 294, 19(18: Pfeiler, Ceph. P lankton Exp., pp. 108-11:!, pis. 11, 12. 
1912.

Station 1:29, off Three Kings Islands, surface, square 18-mesh net. Any. 2(>th. 
1911. Une.

'Iltis lias a dorsal mantle-lenyth of 20 mm., and tile posterior end of the pen 
extends 0 -50 nini. from the extremity of body. Only one club is present, and it is 
not in very good condition, but shows many small suckers on the distal end, with one 
hook in centre; what appear to be the sockets of manv more hooks being also present 
on the median part of (dub.

/ i/sfnhttfmu.— Patayonian and sub-Antarctic reyious.o  o

14. (ttu/chofruthix httni-si (Leach).
Lol ¡ya Jlnnlcsii, Leach,* Zool. Alisccdlany, Class Ceph., I l l ,  p. 1 11, 1817.
Oni/choteiilhis J jiiu k s ii, Perlissa c et d ’Orbigny. Cepli. aeétabulifères. p. 440. 18.49.
Ancistro teuth is l ichtenste inii,  J a t ta ,  Ccfalopodi, Fauna und Flora (!. \ on Neapel, Aluuogr. 24, 

p. 104. pi. 1.4, 189G.

* For full svnonomv sec Pfeffer, P lankton Exp., pp. 7(J 71, 1912.
V O L .  1 1 .  2  C
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Teleonychoteuthis Krohnii, Pfeiler, A litteil. N at. Mus. X V II  (.Tphrb. Ham burg. Wiss. A ust.), 
p. 158, 11)00.

Teleoteuthis Carolii, Joubin, liés. Camp. Sc. A lbert I. de Monaco, X V 11, p. 61, pi. 11, figs. 
2-10, 1900.

"Washed on board the “ Terra Nova. ” south of Madeira, duly, 1010.— One $.
The above has a dorsal mantle-length of 140 nini. The uidameiital glands 

measure 23 X 7 mm., and have their anterior extremity on a line with the lowest of 
the two luminous organs in the mantle-cavity.

Distribution.— Atlantia, all seas from Ilammerfest to Straits of Magellan : Indian 
and Paeitie oceans ; New Zealand.

F a m i l y  OMMATUSTKEEIllJJAE.

15. IUii/ncltoteutliion, Pfeffer.

Poulpe (jeune âge)? Eydoux et Soulevât, Voy. ‘‘ Bonite,” Zonl., 1’. I I ,  p. 17, pi. I, ligs. 15-21, 
1852.

Decapado incertae sedis, J a t ia ,  Boli. Soc. N atural. Napoli, anni i 2, p. 67, 1889.
Hhynchoteuthis, W iilker, Abli. Wiss. I I I .  Suppl. Bd. I. A bh., p. 54, pi. 5, fig. 54, M ünchen, 1910.
Ithynchoteuthis eliani, Hoyle, Bull. Mus. Comp. Zool., X L II I ,  pp. 32-33, text-fig. G, 1904.
Mhynchoteuthis, Issel, C'ef. “ L iguria,” pp. 215, 217, pi. 9, figs. 12-14, 1908.
llhyuehoteuthion, Pfeffer, Nord. P lankton , 1V, Ceph., p. 88, 1908; P lankton Exp., pp. 38.3, 

466, 1912.
Illn/nchottvthts, Chun, Zool. Anz. X X V I, p. 716, 1903; “ V ald iv ia” Exp., Oegopsida, pp. 

201-205, pis. X X V II I ,  X X IX , 1910.
Larvae of Ommatostrephidae, Chun, “ M ichael S n rs” Exp., p. 6, 1913.

Station G'J, west of Canary Islands, 29c 10' N., 33° 3G' "W., surface, 50-mesh net, 
plankton, May 29th, 1913.— Une.

Station 93, from summit Great King, S.E. by S., 13 miles, surface, 24-mesh net, 
plankton, July 28th, 1911.— One.

1’he specimen from Station G9 has a mantle of 3 ‘50 nun. in length by 2 '25 nini. 
in breadth, and a head measuring 2 mm. in breadth. The total length is about 
5 '75 mm. All the arms are developed, 1 ait the ventral pair are very small. About 
four pairs of suckers are present on the third arms, and a few, which appear to have a 
smooth ring, are placed on the proboscis. The hitter has a median line showing where 
it would eventually have split up to form the tentacles. Three large, round chromato- 
phores are placed in a transverse line on the dorsal surface of the head, and another 
occurs near the fork of the dorsal arms.

The specimen from Station 93 has a total length of about 7 nini., of which the 
mantle occupies 4 nini. The tins are very small. The ventral arms are extremely 
minute, the others being well developed and of about equal length, and possessing ten 
to fourteen suckers each. Seven or eight suckers are present on the proboscis, which 
is fiwed throughout its length, the line of future severance being, however, vcrvO O C* •'
distinct. Two large chromatophores are present on the dorsal surface of the head 
below each eye. Until specimens were preserved in formalin.



CEPHALOPODA M ASSY. 107

Chuii ('IO, p. 202) considers that the thirty-live larvae from the Atlantic 
and Indian oceans which lit1 has met with belong to more than one species of 
( hinnatostrophidae, one being a tvpe with slender bodv and moderate-sized eves, 
and the other Innung a plump bodv and great evcB I’feller (’12, p. OSO), with regard 
to this, points ont that Yerrilbs name of Stoloteuthis is older than the name 
( tmmatostrrjihrs, and that two species of this genus are found in the tropical part of 
tin1 Atlantic— e.g., S. bartrumi (besucar), common, and N. jifrro/nir, Steenstrup. rare 
(I.e. p. OSO). N. bartrami is certainly present in the Indian Ocean alsu, but Pfeifer 
seems to doubt S teenstrupi record of »s', />frro/ms from .Mauritius, as no museum 
possesses any specimen of this species from the Indian Ocean. Ile, therefore, arrives at 
the conclusion that both Chun’s types are probably referable to S. bartrami, and that 
probably fluctuating conditions of environment mav account for their individual 
variation. The New Zealand specimen in the present collection appears to bedong to 
Clnms type, with long narrow mantle, and seems to be obviously a diiferent species 
from the specimen from the North Atlantic, which! although possessing a much shorter 
mantle-length, has a wider head, and more developed eves and arms. The mantle of 
this specimen is turned back so that the form of attachment, resembling exactly the 
figures of Chun (I.e. pi. 21). figs. 3 and 4). can be seen. 1 think that it is possible that 
future material may go to prove that Chuii was right in dividing his finds into two 
species. The broad-bodied form would appear to have a wide range in the Atlantic, 
as a very young specimen with a total length of 3 mm., taken off the south-west of 
Ireland by the “ Helga,” belongs to this type.

Distribution.— Both types of Chuii in Indian and Atlantic oceans. Tropical 
Pacific, the wide-bodied type (Issel, ’08); .Marquesas (Hoyle, 04 );  Pacific (He 
Blainville, jiile Chuii); North Atlantic (Chuii. ’13).

F a m il y  HIST 10TBlTT111 DAE.

10. Sto/inatoteuthis rhunl, Pfeffer.

Culhinilltis Jíoi/le!, Chuii, " V a ld iv ia ” Exp., p art I, Oegopsida, pp. 170-174, pi. IS fig. 1 ; 
pi. lí), fig. G ; pi. 20, figs. 1. 2. 5, 10, 12, 1910.

S iiijntalnlaulltis Chinii, Pfeiler, P lankton Exp., pp. 28G—288, 1912.

Station 311, off Monte Video, 35' 20' S., 50 20' W., 2 in., young fish trawl,
plankton, April 22nd. 1018. ( 0  ( hie.

This is obviously a young Bistioteuthid, but. unfortunately, it is a damaged 
specimen ; the ventral surface of the head has been torn awa}-, and the end of the 
mantle, including the fin. is much crushed. The mantle measures a little more than 
8 mm. in length. Order of ¡Bins : 3, 2, 1, 4. The fourth pair are much the shortest, and 
measure about 1 '50  nun. in length. The suckers of the arms are usually placed two 
in a row, but occasionally they appear as if placed almost singly. It was impossible, 
without injuring the specimen, to obtain a view of the rings of any suckers on the first
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and fourth pairs of ninis. Un one of the second arms a sucker in a pood position for 
observation showed a crenulated rim, and on one of the third arms similar arenulations 
were distinctly split up to form a few broad irregular teeth on distal margin of ring. 
The tentacles, which measure about 5 nun., have no suckers on the stem, and the 
club is not expanded, or grooved in the centre. The suckers are arranged about two in 
a row proximalis, and about four in a row distalis ; all are about equal in size : some 
rings appear to be smooth, but are not in good condition. A sucker-ring near the tip 
shows clearly at least four teeth on its distal p a r t :  about twenty-seven suckers are 
present on one club. The ventral surface of the head is so injured tha t only some slight 
prominences indicate what may have been the site of luminous organs. On the dorsal 
surface of the head seven luminous organs can be traced. Three arc indistinct and 
form a transverse row across the middle of the head. Above them are four larger and 
beautiful]V iridescent organs, two of which are placed at the base of each second arm 
just below the fork dividing it from the first arm, the remaining two being placed just 
below the others, so as to form a line passing between the inner and outer organs of 
the lower row. No other luminous organs could be traced on arms or tentacles, all of 
which have a few' reddish chromai ophorcs present on their dorsal surface, but none is 
visible on the mantle. The whole surface is of a greenish discoloured tint.

I Teller (’ I 8. ]i. 288) separates this from A'tii/indtoteut/ii's htu/Jri (( Joodrieh). on the 
ground tha t the former has only three luminous organs in the ventral middle line of 
the head, and that the rings of both arm- and tentacle-suckers have teeth surrounding

7 O  O

the entire ring, while S. chuni has four luminous organs in the ventral median line of
O  O

the head, and teeth only on the distal half of the sueker-rings of the arms and tentacles.
Distribution.— 4 :>-t' S.. 58 42' E., vertical net to 2,000 m.. female (Chun, ’IO).

F amily CRAN CHIIDA E.

17. /A/zv/nyW.v ¡nielficus ( Issel). Fig. 40.

Zygaenopsis parifica, Isscl, Cef. “ Liguria,” p. 224, pi. 10, figs. ,'.¡.">-44, 11(08.
Hnzgjarnu pacifica, Chuii, “ V ald iv ia” Exp., Oegopsida, pp. .'¡ötCiöCi, pi, .12, tigs. 1-3, 11)10,
Pyi-ijnpsis piiaJicitK, Pfeffer, Plankton Exp., Oegopsida, pp. GG1-GG4, 1912.

Station 121), off Three Kings Islands, 84° 18' S., 172 If/ l i ,  surface, square. 
18-mesh net, plankton, Aug. 24th, lí) 11.--Une.

Station 180, off North Island. New Zealand, 84 8 0 'S.. 171 58' E., surface, square 
18-me.di net, plankton, Sept. fith. 1011. Une.

Neither of the above is in very good condition. The arms are extremely minute, 
except those of the third pair, which, in both specimens, measure about three times the 
length of the fourth pair. Some suckers belonging to the third arms in the example 
from Station 12(4 were examined, and appeared to have smooth rings with papillary 
arca. In the same specimen, the fourth left arm, measuring about I mm., has seven 
suckers, and the fourth right, live : probabls some have dropped off, as each arm has
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space lor about two 1 1 1 0 1 0  pairs proximalis,  and possibly one or two nmre distalis.  The 
crystalline tubercles of the sen tra I mant le,  which commence at its margin oti either 
side of the base of the funnel, extend to a distance of  about  S 111111.. or about  one-third 
of the length of the mantle. The latter is eery much crumpled, but the epidermis 
shows indications of a few dark ehmmatophores  0 1 1 the dorsal surface, and a few are 
present 0 1 1  the back of each club. The radula (Fig. 40) is so delicate that it was se re  
dillicult to mount  without  injurs,  and some of the teeth cannot  be seen dear ie .  The 
median teeth liase a central denticle not so long as in Teiit/nnccnin niifurvfirti. Chini, 
and arc without  lateral cusps. flic outer lateral teeth are of  the cursed claw-like 
shape, usually seen iii this tooth among Cephalopolis. The specimen from Station I : ï ‘J  

also has the third arms much longer than the rest, its suckers being arranged in 
two rows. The lat ter  were examined alter a l ieasy tlnmder-shower,  when the light was 
unusually clear, and seemed to liase pai te  smooth rings. The large suckH-s of the 
club appear to be larger in proportion to the rest in this specimen, which slightlv 
exceeds the other in size, and their rings liase part  of the* circumference smooth, and 
about  nine teeth 0 1 1 the distal margiu. The small suckers of 
the club, which are placed in four rows distalis,  liase a 
papi llars arca, but  t in1 actual r ing appears to be smooth.
"\\ hat seems to be a minute sucker is present ou a tenta«de­
steñí. The tubendes extend to about 14 111111., and  con- 

’sequeut ly occupy about  the anterior half of the ventral 
mant le,  thir teen being at one side and sixteen at the other.
A few large oblong ehromatophores are present  0 1 1  the *'1<" ¡unifie"*,

0  0  . 1 1 . radula, X 330.
mantle ; those oti the laude of the club arc arranged as in
lsscd’s ( 11/ 1. cit.. pi. 10, fig. 40) very similarly sized specimen- e.g.. a large median 
and two lateral rows of smaller ehromatophores. The chief difference in these two 
examples from the tspe ,  and from the Japanese specimen described by ('limi, is that  
the large tentacular rings have teeth mils  ou the distal border, while Issel describesO O  J
them as extending all round the ring, and Chun's i l lustration (up. cit.. pi. .12, tig. 2) 
represents them as being « j ui te smooth.

Dimension* in MU timet rex.
Station lid . Station 13'J.

End ut' hods  tu mant l e-manon ..................................................................23 m . 17
Eve and peduncle . .................................................4 eft. 4
Ldu-lcnigh . . . . ...................................................................“> • 50 r>

Hrcadtli  across lins to  50 ,■<

.'ïi'd arms  . . . . i'i i . **’» ra.  4
1 tli a rms  . . . . i'ii. 1 va. 1 • .511
Tentacle  . . . . . i'ii . 1 1 ra.  15

C I11I « .................................................... i'ii. 2 va. 2 • 25
1’eii . . . . . .................................................... 25

/  t i s t r i h n t i o n .  l ’x d w c c n  T a h i t i a n d  l ’a n g o - l ’a n g o .  1-1 '-Vl' 1 ñ "  S. . 1 0 7 4J' W
I) :  J a p a n  ( C h u n ) : ( ! )  A t l a n t i c .  ;a d a m a g e d  s p e c i m e n  (< limi).
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18. ' icuflim reim t a n ta r c t i c a ,  Ch u n .  Figs.  4 1 - 4 3 .

Teuthowenia antarctica, Chun, “ V ald iv ia” Exp., p a rt I, Oegopsida, pp. 370-9, pi. 50, figs. 1-5, 
pi. 57, figs. 3-7, 1910; Pfeffer, P lankton Exp., pp. 745-0, 1913.

Station 11.3, off North Island. New Zealand, 33 12' S., 171° Oh' E., 3 m., 50-mesli 
net, plankton, Aug. 9th, 11)11.— One and also (?) a damaged speeimen.

Station 121), oil’ Three Kings Islands, surface, square 18-mesh net, plankton, 
Ang. 2Gtli, 1911.—Two.

The damaged speeimen from Station 113 has a mantle-length of 5 mm., and only 
the peduncles of the eyes are present. A few stalked suckers were observed on each of 
the minute arms, and also on the battered tentacles; they appear to have been arranged 
on the stem as well as club of the latter. The neck seems to be a little longer in pro­
portion than in the other specimen from this haul, which has a mantle-length of 7 mm. 
This latter has the tentacular suckers with four teeth on distal margin of ling, and theO O
suckers of the stems are arranged in four rows, nearly, if not quite, to the mouth. 
Two large dark ehromatophores are present on the dorsal surface of the head and eyes ; 
those of the mantle are more oblong than in Chun’s illustration, but the ventral 
luminous eye-organs are exactly as in his specimens (oj>. cit., pi. 57, figs. 3, 4, 5).

The examples from Station 129 have a dorsal mantle-length of 11 and 12 nun. 
The funnel does not quite reach the base of the arms in the largest specimen, but 
extends a little above this level in the smaller example. The fins are mutilated in 
the larger specimen, but measure about one-eleventh of the mantle in the other, and 
their attachment is very similar to tha t figured by Pfeffer ('12, pi. 48, fig. 9) for 
Teutlanrenia nvyalojis (Prosch). Order of arms in bo th : 3, 2, 4, 1.

The smaller specimen has about six pairs of stalked suckers on the dorsal arms, 
eight pairs on the second, eleven pairs on the third, and about fiv e pairs on the ventral 

arms. The lmrny rings are missing from many suckers; one or 
. two present showed a. papillary area and an apparently smooth ring.

" Fight to twelve pairs of suckers occur on the arms of the other
Kn.. 41. T n ttho- specimen. The tentacles in both examples have the suckers in

um ia  antarctica, p )m , except for about the proximal two rows of the stem,
lower mandible, h i t - c. i ix 4 " where they ai-gj usually placed two in a row. bevend suckers of

the club showed two sharp teeth on the distal part of the ring.
and others were obviously missing. The lower mandible of the larger specimen
is figured ( Fig. 41).

In the radula (Figs. 42-43) the median teeth of each row possess a long central 
denticle, and small, blunt lateral cusps. The first and second laterals are nearly the 
same size as the median tooth. The outer lateral teeth, and the oval plates beyond 
them, are like those of Desmoteuthis ht/perburca (Steenstrup), as figured by Verrili 
( 82, pi. 45, fig. 2) under D. tenera, Verrili. Except tha t the first laterals have a 
cusp at the left side, the only indication of which, in 7’. antarctica, is an extension of
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tin1 liaso al that sido, those two rallidae are morii alike. The largest specimen, on 
heili"- (i]iene(l ventralis’, showed the twisted vena rava, and other organs arranged as 
in Chun's illustration (’10, pi. 57. fig. 7). Numerous dark oblong ehromatophores are 
present on hoth sides of the mantle; those on the dorsal surface of the rluh and distal 
part of stem form hroad stripes of orange-hrown. Both specimens have the mantle 
much wrinkled along the median dorsal line, so that probably a considerable amount of 
contraction should he allowed for in the dimensions given below of the largest specimen.

F ia . 42. -Teuthowenia antarctica, radula, X 220.

Dimensions in Millimetres.

End of body to dorsal mantle-margin . . . .
B readth of body . . . . . . .
B readth of head . . . . . . .
Eye and peduncle . . . . . . .
1st right arm  . . . . . . .
3rd righ t arm  . . . . . . .

F ia. 43. Teuthowenia 
antarctica, middle 
tooth of radula, 
X 500.

Station 129. 
13 
(3

50

Distribution. One example. 55c 57' S., 1 G° 14' E.,
. ca. 3

vertical net to ‘2.000 in.
(!) hour damaged specimens, southern Indian Ocean (Chun).

OEGOPSIDA.
1 0. S/>. incrrt.

From stomach of Snow \ Petrel (probably taken off Antarctic Circle, south of New 
Zealand, near 05° 14 'S.. 101° 2 4 'E., 2 m.), Bareli 5th. 1011.— Four eyes.

These appear to belong to some large Oegopsid species, and are about 28 by 
•'¡2 mm., or about the size of a penny. The eyeballs measure about 12 mm. in 
diameter. No Station-numbcr accompanies this find, but the bird would aplicar to 
have been taken in Antarctic regions, as on AI arch 6th, lili 1, the “ Terra N ova’ was in 
the latitude recorded above, and on the other date nearest to this in the list of stations 

e.g.. February 22nd, 11)11 she was cruising off (lates band in 6!) 43' S. latitude.
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I N D E X .

am erim nus, var.. Octopus vulgaris, I IS. 
A ncistroteuthis lichtensteinii, 165. 
antarctica. Teuthowenia. 1 41?. 1 OU. 170. 171 
antarcticus, (lonatus, 145. 
arabica, Sepia, KiO. 
a roo. A rgonauta, 144.
A rgonauta a reo, 1 44.

,, hattneri, 142, 14H, 144.
Argonautidae, 1 I 
australis. Octopus, 144.

„ Polypus, 142, 14b, lol), 
lîanksii. Loligo. 1 03. 
banksi Onychoteuthis, 142, 11)5. 
bartram i, S tenoteuthis. 1(17. 
boscii, la r .  pallida, (leiopus, 147.
I iü ttgeri ,  A r g o n a u t a .  112, 145, 14 t. 
b rev is .  E le d o n e ,  15s .

,, .Moschites, 142. 1 5 S , 15b. 
brucei, Polypus, 112, 151.
Calliteuthis' Hoylei, I KI, 1 (i7.
Carolii, Teleoteuthis. l(i(i. 
charcoti, Eledone, 151.

,. .Moschites, 141, 112, 151, 152, 153, 15 1. 
15b. 157, 158, 15b. 

chuni, lihynehoteuthi.s. 1Gb.
S tigm atoteuthis, 14.'î, 1(17. 

cirrosa, .Moschites, 152, 153. I GO.
Cirroteuthis, 14.'i.
Cranchiidae KIS.
C rystalloteuthis glacialis, 14b.
Decapoda incertae sudis, lbb.
Desmoteuthis hyperborea, 170.

tenera, 170. 
dubius, Octopus, 145, 147. 
duplex, ,, . 14b.

„ Polypus, 150.
Eledone brevis. 158.

charcoti, 151. 
tu rqueti, 155. 

ellipsura, (!) Loligo, 1 Kl.
Enoploteuthidae, I G I.
Euzygaena pacilica, IbS.
Eyes of ( legopsidn, I I I .  
fontanianus, Polypus, 1 Ib. 
giardi, P terygioteuthis, DU.

,, P y r o t e u th i s  (P t e r y g io t e u th i s ) ,  1 12, IKI, I b l .

glacialis. C rystalloteuthis, 1 Kl. 
globosus. Polypus, 150.
G onatus antarcticus, 1 Kl. 
gracilis, Octopus, 141, 147. 
granulatus, Octopus, 1 17.
H eteroteuthis tenera, 162.
H istioteuthidae, 107.
I listio teuthid , 143, 107. 
hoylei. Calliteuthis, 143, 107.

„ var., P terygioteuthis giardi, lb l .  
S tigm atoteuthis, KIS. 

hyperborea, Desmoteuthis, 170. 
incertae sed is, Decapoda, 10(1. 
ingens, M oroteuthis, 142, 105.

(Moroteuthis (M oroteuthopsis). 105 
,, Onychoteuthis, l(j5.

(jeune âge), (?) Poulpe, Kib. 
kagoshimensis, Octopus, 147.
Krohnii, Teleonychoteuthis, lbb.
Larvae, Oiumatostrcphidae, lbb. 
lichtensteinii, A ncistroteuthis, 105.
Loligo banksii, 165.
(!) ,, ellipsura, 14b.

patagonica, 143. 
luminosa. Sym plectoteuthis, I (10. 
macropus, Polypus, 150. 
megalops. Teuthowenia, 142, 170. 
moschata, Moschites, 152.
(Moschites, l i i .
Moschites brevis, 142, 15s, 15b.

charcoti, 141, 142. 151, 152, 155, 154. 
15b, 157, 158, 15b.

,, cirrosa, 152, 153, KiO.
,, moschata, 152.

rotunda, 157.
turqueti, I I I ,  142, 152, 155, 15b, 157.

15b. 
vernicosa, 142. 
sp . ,  141, 15b, 1 (io.

M oroteuthis ingens, 142, 165.
,, (M oroteuthopsis) ingens, 165.

Myopsid, 142.
Myopsida, 141, 158. 
occidentalis. Octopus, 148.

,, Polypus, I 42, 148. 1 tb.
( l e iopus  aus t ra l i s ,  1 lb.
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Oetojnis boscii, vnr. pallida. 1 17.
., dubius-, 1 b"i. 1 17. 

dujilcx, I 1!).
o-i-jic-ilis. I I I ,  117. 
granulatus, 147. 
kagoshimensis, 1 17. 
occidentalis, 148. 
polyzenia, 117, 
l U g O S U S ,  1 17.
vulgaris, var. um rnranus. 1 |8 

Uegojisida, 17)8.
eves of, 141, 171.

, , sp. iiiecrt., 14 1, 171.
( »mmntostrephes, 107.
< biiniatostrephidne, 100, 107.

,, larvae, 100.
* »nyrhnteuthidae, 105.
Onychoteuthis banksi, 112, 107).

,. ingens, 105.
pacifica. Euzygaena, 108.

Z ygaenopsis ,  108.
]>a ei ticus, Pyrgopsis, 112, 108, lii!», 
pallida var.. Octopus boscii, 147. 
patagonica, Loligo, I lii.

,, H essia , 102.
patagonicus, Polypus, 1 lii.
Polypodidae, 14 7.
P o ly p u s  a u s t r a l i s ,  112. 14!». 17)0.

,. brucei, 1 12. 151.
,, d uj ilex, 17)0.
,, f o n t a n i a n u s ,  1 P i .
„ globosus, 1.50. 

macropus, 17)0. 
occidentalis, 142, 148, lii».

,, patagonicus. 1 lii.
rugosus, 1 12, 147, 1 18. 

polyzenia, < »ctojius, 147.
(!) Poulpe (jeune âge), 1G0. 
pteropus, S teueteutliis, 107. 
Pterygioteuthis giardi, 104.

Pyrgopsis pacificus, 112, 108, 100.
Pyroteuthis (P terygioteuthis) giardi, 142, I Pi. 101.

,, ., ., ., va r. boylei, 10 1.
quoyanus. Tremoctopus, 145, 117. 
lllivnchoteuthion, 112, 1 Pi, ] (iii.
I!hyiiehoteutliis, ICO.

chuni, liiO. 
i tosaia patagonica, 102. 
rotunda, .Moschites, 157. 
rugosa, Sepia, 147. 
rugosus, Octopus, 1 17.

Polypus, 112, 117. 1 48.
Semirossia tenera, 112, 102. lO.'i.
S e p ia ,  l i i .
Sepia arabica, 1 iii».

rugosa, 117.
Sepiolidae 102.
Stenoteutllis, 107.

bartram i. 107.
,, pteropus, 107.

Stigm atoteuthis chuni, 11.'i. 107.
hoylei, 108.

Sym plectoteuthis luminosa, 100.
Teleonychoteuthis Krohnii, 100.
Teleoteuthis Carolii, 1 lili. 
tenera, Desmoteuthis, 170.

,, H eteroteuthis, 102.
Semirossia, 142, 102. lii.'!.

Teuthowenia antarctica, I t2. IO!1, 170, 171.
megalops, I 12, 170 

Tremoctopus quoyanus, 145, 147.
violaceus, 1 12, 144. 1 15. 1 Hi, 1 17. 

turqueti, Eledone, 155,
Moschites, I I I ,  142, 152, 151, 155, 150, 

157, 17,9.
\ orrucosn, .Moschites, 112.
violaceus, Tremoctopus-, 142, 1 14, 115, 140, 117. 
vulgaris, var. americanus, Octopus, 148. 
Zygaenopsis pacifica, 108.
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I. IN T R O D U C T I O N .
T he Brachiopoda obtained by the “ Terra N o v a ” Expedition in 1910 form a most 
interesting and valuable series. They far surpass, both in number of species and of 
specimens, the collection brought back by the previous “ Discovery ” Expedition, and 
add very considerably to our knowledge of already recorded species. This applies 
more especially to certain forms from Antarctic waters, the descriptions of which have 
hitherto been very incomplete. In one ease the excellent material so provided has 
enabled a fairly complete study to be made of an Antarctic Rhynehonellid previously 
ascribed to lihymhanclla. For this form it has been found necessary to create a new 
genus, viz., Compsothyris, Our knowledge of the geographica] range of this and of 
several other forms has been increased very materially by the “ Terra N ova” dredgings.

The “ Terra Xova ” Brachiopods come from two distinct areas, viz.—A. New 
Zealand, and B. Antarctic (Ross Sea region), and are described under these two 
headings in the following pages.

The material from New Zealand was obtained from four stations, and comprises the 
four well-known New Zealand species, viz.— Manithyris niyrican* (Sow.); Terebratella 
satx/uinea (Leach) [ = cruenta, Dillwyn] ; Terebratella rubicunda (Sow.); and Neothyrift

VOL. I I .  2 K
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lenticularis (Desliares). In adilitiun to these there are two fragmentary valves of a 
Terebratuloid, dredged off Three Kings Islands, the determination of which is not 
possible owing to the had state of preservation of the remains. This doubtful form is 
referred to in the present Report as Iliothyrella sp. I t  may he an entirely new form. 
There is also from the same station a series of three very immature Brachiopods, which 
may he young forms of Terebratella sanyui nea, and if sueli he the case the range of 
that species is considerably increased. These young forms are described under 
}fayelhuiia or Terebratella sp. in subséquent pages.

The range in depth of the New Zealand species is from the shofe-line to 100 
fathoms, and two new northern localities—Three Kings Islands and Off North Cape— 
are added for one of the forms, viz., Neothyris lenticularis. Hitherto New Zealand 
Brachiopods have been mainly recorded from the southern portions of the Islands. 
I t  is interesting, therefore, to find that at least one species has a much more extended 
distribution.

The species from the Antarctic region— Ross Sea area— are distinct in every 
way from the New Zealand forms, and comprise the following:— Compsothyris (olim 
Rhynchonella) racovitzai (.Toubin) ; Liothyrella antarctica (Blochmann) ; Mayellauia 
fra y  il is, S m ith ; and 2 fayellania joubini, Bloelnnann \_ = sulcata, Smith], These were 
dredged at twelve stations, ranging in depth from 45 to 300 fathoms. Two of the 
species, Compsothyris racovitzia and Liothyrella antarctica, are new to the Ross Sea 
arca, though known in other parts of the Antarctic, viz., C. racovitza> in the Western 
Antarctic (“ Belgica ” Expedition) and A  antarctica in the Eastern Antarctic— Kaiser 
Wilhelm II. Land (“ Gauss ” Expedition). M  ayeli a nia, fra y  il is is as yet only known 
from the Ross Sea area (“ Discovery ” and “ Terra N o v a ” Expeditions), d faycllania 
joubini has been previously recorded for the same neighbourhood (“ Discovery’ ) and 
from the Eastern Antarctic (“ G auss”). I t  probably also ranges to the Western 
Antarctic, as some fragmentary Brachiopods having some resemblance to this species 
were dredged by the “ Belgica” Expedition.

The collection of Brachiopods obtained by the previous British Antarctic 
(“ Discovery”) Expedition, 1901-04, was an extremely small one, and consisted solely 
of Antarctic forms. These comprised two species of Mayellania, a few specimens of 
caeli being secured from the three stations where examples of this class were dredged. 
They were described by the late E. A. Smitii [1907]* as new species, but one of them-— 
J í .  —proved to be synonymous with an Antarctic form previously described
by E. Blochmann [1906] under the name 2Í. joubini: the other of Smith’s species is 
M. fr a y  ¡lis.

The Antarctic species are all thin-shelled forms, differing in this respect from the 
well-known Magellanic species— Liothyrella uva (Brod.), Terebratella dorsata (Gmel.), 
and Mayellauia venosa (Sol.) ; and from the New Zealand species already mentioned,

* See Rihliojiraphy a t encl.
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which, in addition to being stronger shelled, are also more brilliantly coloured. They 
belong to the Antarctic Zone (Glacial district) as defined by Regan in his Report on 
the Fishes of the ‘“Terra N o v a ” Expedition. Possibly all will ultimately be found 
to have a circumpolar distribution.

From the above summary it will be seen that no new forms are added to the list of 
species known to occur iii Antarctic waters; but ou the other hand certain species are 
absent. These are : Pchn/odiscus atlanticus (King), Liothi/rina blochmanni, Jackson, 
and Macandrevia diamantina, Dali, all three dredged in 1,410 fathoms, off Coats 
Land ("S co tia"  Expedition); Macandrevia vanhaffeni, Blochmann, Eastern Antarctic 
(“ ( hansi ” Expedition) ; ('vania lecointei, Joubin, Western Antarctic (“ Belgica” E x ­
pedition); Liathi/rclla uva (Bnid.) var. notorcadensis, Jackson, South Orkneys (“ Scotia” 
Expedition), South Georgia (Swedish Expedition), and Western Antarctic (French 
Expedition). The above localities, like those of the Ross Sea area, all lie inside the 
extreme limit of pack-ice. Of Antarctic species living outside the limit, four have 
been recorded from Kerguelen Island, viz., Jlcmit/n/ris /n/.ridati( (Watson, MS., 
Davidson) (‘'C hallenger” Expedition); Liothi/rina inosclci/i (Davidson) (“ Challenger” 
Expedition) ; Terebratella cn:cns/icr¡/cri, Blochmann (“ Gauss ” Expedition, and 
erroneously as T. dorsata (Gmel.), “ Challenger ” Expedition) ; and Magellania 
!'cr</ite/cnensis (Davidson) (“ Challenger” and “ G auss” Expeditions).

Excepting Pe/ai/odiscus atlanticus, a typical abyssal form and a species of almost 
cosmopolitan distribution,* Macandrevia diamantina is the only species which ranges 
any considerable distance outside. Antarctic waters. 'Phis species was originally
described from specimens taken in deep water in the Gulf of Panama, and was again 
met with in deep water off Northern Peru. The highly interesting discovery in the 
Antarctic of adult and very young specimens of this member of the Dallininæ, a 
sub-family previously thought to have been restricted to boreal seas, is discussed in 
detail in my “ Scotia ” Report [Jackson, 1912, pp. 379-383].

Before proceeding with the descriptions of the “ Terra Nova ” species, I must here 
express my thanks to Mr. D. G. Lillie for his kindness iu supplying the surface 
temperatures of the sea iu the case of most of the species. Ile remarks that in the 
Antarctic region the bottom temperature is approximately either just below or just 
above 0 C, ( =  32 F.).

1 have also to thank Dr. S. F. Thinner, Keeper of Zoology in the British Museum 
(Natural llistorv), for entrusting me with this Report, and Mr. G. C. Robson, Assistant 
in charge of the Brachiopoda in the same institution, for supplying me with necessary 
information.

A bibliographv of the principal works consulted in the preparation of this Report 
is given at the end.

* Two larva} ilredjiiil l>y tlic r  Bauss ” Expedition in the Eastern  \  iita set i c are probably referable 
to this species. (Sei- Eichler, 1911, p. S7.)
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I I —DESCRIPTION OF SPECIES.
The literature is restricted to the more important works.

A .—N EW  ZEALAND.

L IS T  O F STA TIO N S.

Station 90. From  Summit, G reat King, Three K ings Islands, S., 1?° W ., 8 miles, 100 fathoms. Surface 
tem perature, 59 ‘21 F.

„ 96. 7 miles E. of N orth  Cape, New Zealand, 70 fathoms. Surface tem perature, Gl F.
,, ¿43. Neighbourhood of A dm iralty  Bay, Nelson, New Zealand, 15 fathoms, sand.
„ ? On the  sandy beach a t W aikawa, Southland, New Zealand, 1912.

1. Ifemithyris nigricans (tl. B. Sowerby, 184G).

Terebratula nhjrieans, Sow., Pruc. Zool. Soc., 1846, p. 91.
,, ,, Sow., “ Thes. Concii.,” i., 1846, p. 342, pi. 71, figs. 81-82 .

Ilhynchomila nigricans (Sow.), Davidson, “ Recent Brachiopoda,” Trans. L inn. Soc., iv, pt. ii, 
1887, p. 169, pi. 24, figs. 16-19.

Ilemitlnjris nigricans (Sow.), Dali, Proc. Acad. N at. Sei. Philatl., 1873, p>. 196.
,, ,, ,, Suter, “ M anual N .Z. Mollusca,” 1913, p. 1076.

Hub.— “ On the sandy beach at Waikawa, Southland, N.Z., 1 9 1 2 ” [ =  Otago].
Ohs.— Three live specimens of this well-known New Zealand form were picked up 

a t the above locality. The la rgB t example measures : length, 22 mm. ; breadth, 
2 5  mm. ; depth, 1 2 ' 5  nini.

This species seems to be restricted in its distribution to the southern part of New
Zealand. I t  has been recorded from 5 miles E. of Buapuke Island, 19  fathoms;
Fo veaux Strait (abundant); off Waipapa Point, 2 4 - 2 G  fathoms; 15¿ miles E. of
Shag Point, 3 0 - 4 0  fathoms, and the Chatham Islands [Hutton, 1 8 7 3  ( 1 ) ,  p. 87 ; 1 8 8 0 ,

p. 178 .  Davidson, 1 8 8 7 ,  p. 1G9. Suter, 1 9 1 1 ,  p. 2 8 4 ,  and 1 9 1 3 ,  p. 107G],

In a fossil state the species is said to occur in the Tertiary Rocks of New Zealand 
[Hutton, 1 8 7 3  ( 2 ) ,  p. 3 7 ;  1 9 0 4 ,  p. 4 8 0 ;  Suter, 1 91 3 ,  p. 1 0 7 G ] ;  bu t it is open to 
question whether the specimens so named are correctly referred to II. nigricaus. They 
probably represent a coarsely ribbed, imbricate, ancestral form of which the recent
II. nigricans may be a catagenetic development, and the recent //. doderleini, from 
Japan, a  spinose (anagenetic) development [Thomson, 1 9 1 5  ( 3 ) ,  p. 3 8 8 ] .  A  closely
related form has been obtained from the Table Cape Beds at Wynyard, Tasmania,
reputed to be of Miocene Age [Jackson, 191 G, pp. 2 5 - 2 G ] .

Compared with the genotype of llemit/iyris ( / / .  psittacea), II. nigricans presents 
some interesting internal differences. The dental plates, instead of being vertical as in 
//. jisittiiceu'* (also Jf. lucilla), curve backwards into the umbonal cavity. The teeth,

* Thomson [1915 (3), p. 391J bus recently called atten tion  to the erroneous statem ents made by ILall 
and C larke [1895, p. 835] and Schnchert [1913, p. 399] th a t dental plates are absent in this genus. Ln 
gerontie examples of II. psittacea the dental plates tend to become obsolete (J . W . J .).
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too, are relatively larger, and there is a stronger development of the pedicle-collar.* 
In the dorsal valve the cardinalia! dill’er somewhat, especially in the possession of a 
definite hilobed cardinal process, which extends outwards from the apex of the valve as 
a small shelf embayed medially. This feature, which I have never observed in any 
example of II. psittacea, is present both in the “ Terra N o v a ” specimens and in two 
examples in my own collection from the Chatham Islands [Jackson, 19 LG, p. 25]. 
There is a short, low, mesial septum, which is very much stronger than that in 
7/. psittacea. In the latter species the septum is cpiite rudimentary, and there is no 
true cardinal process, the diductor muscles being attached directly to the posterior 
ends of the crural bases. 7/. lucida agrees with II. psittacea in this respect, except 
that the muscular area is margined anteriorly by slight ridges.

Much work still remains to he done with regard to dental plates, etc., and 
doubtless a close study of the fossil forms of the itijrican* group would reveal some 
interesting features. Of named forms pertaining to this series the most noteworthy 
are : llltynchoneHu squamosa, H uttonJ (Tertiaries of Australasia and Antarctica) ;
11. ada ta  (M’Coy ALS.), Woods§ (Tertiary of Tasmania); 11. ( ? )  tubulifera, Tate^j 
(Oligoeene of Muddy Creek, Victoria) ; and Hemithj/ris imbricata, Buckman|| (Tertiary 
of Antarctica). A further study is also desirable of 11 hi/nc lamella ui (jacan* var. 
pyxidata  (Watson, IMS.), Davidson*“ (Recent off the Kerguelen Isles).

2. Liothyrella *j>. l ’l. I, figs. 1 A, B.

I  fab.— Station 90 ; 100 fathoms.
Ob*.— Two imperfect ventral valves of a Terebratulid were dredged a t the above 

station. Both examples are overgrown with Polyzoa and a pink sessile Foraminifer 
( Polytrema m in ia c e u m ) ,and are so imperfect and badly preserved tha t it is difficult 
for comparisons to be made with other forms.

One specimen, A (PI. 1, fig. 1 A), is larger than the other, and seems to indicate 
a somewhat pyriform shell, with a maximum diameter a little anterior to the middle of 
the valve. The test is fairly thick. The posterior part of the valve is very convex, 
while the anterior part is broadly ilattened along the middle. The size of the specimen 
represented by this fragment is: length, 4 0 +  mm. (probably 45 nini.); width, 08 mm. 
Portions of the exterior surface are covered by very fine, almost obsolete, radial lines, 
and the surface generally has very prominent growth halts. The colour of the shell is 
dirty-white. The beak, of which one side only is preserved, is truncated by a large.

* See .Jackson [l'JIG, pp. 21-20] and Thomson [1915 (3), pp. 390-391, fig. 8] for descriptions and 
figure of th is feature.

|  Cardinalia embrace collectively the socket walls or ridges, crural bases, hinge plates, and cardinal 
process of the dorsal valve [Thomson, 191Ö (3), p. 391].

X [1873 (2)]. S [1877]. « [1899], || [1910]. "  [1880 and 1887].
j ]  1 am indebted to Professor S. J . llickson, F.1Í.S., of the Victoria University, for verifying this 

determ ination.
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oblique foramen. P a r t  of a del tibial plate remains, and is separated from the rounded 
Hanks of the beak by a sharp edge. There is also a slight pedicle-collar. The inner 
surface of the valve shows traces of two parallel furrows down the middle, sueli as are 
seen in shells of Liothyrella nea [see -Jackson, 1912, pi. i, fig. 9 ;  and Fischer and 
Oehlert, 1892, pi. viii, fig. 23].

The other specimen, B. (Pi. I. fig. 1 B), measures: length. 35 m m .; width, 
about 30 mm. It is pyriform, with its maximum width anterior to the middle. Valve 
convex, and deepest in the umbonal area. The beak has rounded flanks and is 
truncated by an oblique, oval foramen, which possesses a labiate prolongation over the 
conjoined deltidial plates. Outer surface with somewhat coarse growth-liues, bu t no 
radial striæ are apparent ; interior surface quite smooth; slight pedicle-collar.

It is possible tha t both specimens, A and B, belong to the same species.
The absence of the dorsal valve renders a description of the cardinalia and 

brachidium impossible. That the species belongs to the short-looped forms, however, is 
clearly evident from the presence in the ventral valve of a feature known only to exist 
in short-looped species, viz., a pedicle-collar. In a recent paper [Jackson, 191G] 1 called 
attention to the fact th a t  in some twenty-four recent and a number of fossil species 
of short-looped forms which 1 had examined, a true pedicle-collar* was universally 
present. This feature does not appear to be developed iu any of the higher long-looped 
forms sueli as : Magellania, Terebratella, Jhtllina, Macandrevia, Terebratalia, etc., etc. 
This fact seems to provide a useful criterion for separating, into their right group, odd 
ventral valves, when other evidence is not available.

The shell-substance of the New Zealand specimens, A and B, when viewed under the 
microscope, is seen to lie tunnelled in every direction by very fine burrows, presumably 
made by organisms similar to those found in Comj>sotlo/ris racovitzae (see p. 190), and 
it is difficult to get even y (ith of a square mm. without these. Consequently it 
is almost impossible to study the punctie and shell-mosaic in a satisfactory manner. 
This is all the more unfortunate as there is much yet to learii regarding punctatum. 
The shells are undoubtedly very finely and densely punctated, the number of pores 
per square millimetre, as far as can be ascertained, ranging from 272 to 304 (six 
counts on the same specimen yielded 288).

The species has a striking resemblance to some of the forms of Liothyrella ura,f  
figured and described from the Magellanic region, viz.— Falkland Islands (Bnrdvvood 
Bank), South Georgia, and South Orkneys, as well as from the W est Antarctic. 
Perhaps the most striking resemblance, however, of this New Zealand species is to the 
geographic variant of /,. uva, viz., var. notorcadensis, described by me in 1912 from 
Scotia Bay, South Orkneys [compare PI. 1, fig. 1, with Jackson, 1912, pi. i, figs. 1-3]. 
The general form is similar and there is the same curious labiate prolongation of the

* The “ doublure sous-apicale ” and “ doublure sous ca rd in a le” of Eischer and Oelilert [1891, pp. 14, 
103, etc.].

I  This species also has tine radial striæ  on the surface of the valves.
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foramen. It would lie unwise, however, witli the present material, to conclude that 
the New Zealand form is to he referred to the Magellanic species, and its identification 
must await further researches in the neighbourhood of Three Kings Islands.

Regarding the records of L  ura in Australian waters, Davidson [1880, p. 31, 
pi. ii. figs. :! 3 b] referred to this species a dead specimen obtained at Twofold Bay, 
\ucklaud, N.S. Wales, in I‘30 fathoms, but this has since proved to be an error in 

identification. Blochmann [l DOG and 1008] has clearly demonstrated that it is not 
I .. i l l ' l l ,  but a new species, to which he has given the specific name f i d  v u .  The same 
form has since been obtained alive off the East Coast of Tasmania, in 40 fathoms 
[Blochmann, 1914, pp. 112-113, pi. x.]. In the construction of the brochidium, and 
from the fact that certain important spicules are absent from the bases of the cirri, this 
species resembles the L. vitrea series, i.e., it belongs to the true Liothyrinæ and not to 
the genus Liot/ii/rella recently created by Thomson [191G, p. 44] for the reception of 
L. ura and some others. Some remarks on the validity of this new genus have been 
published by me in the Geologic/d Magazine for February, 1918 (pp. 73-79).

TIcdley [1902, p. 289] gives Coogee Bay and Botany Bay (both near Sydney) as 
localities for L. ura, but here again an error of determination was made, the specimens 
being Terebratulina caneeJlata, Koch [fide Blochmann, 1912].

Ifedley’s later record [1905, p. 43] of L. ura from 1 1 1 fathoms, East Cape Byron, 
Australia, may be founded on a similar error.

Blochmann [1908, ¡i. GIG] gives a most interesting record of L. ura at “ Tahiti.” 
The specimen is in the Berlin AI usen in under that locality. That it is L. uva there 
does not appear to be the slightest doubt; but the locality is open to question. 
Further researches in that part of the world would be very welcome.

No Liothgrinu or Liothyrella, has been recorded for New Zealand until quite 
recently, when a single juvenile example was met with in Eoveaux Strait [Thomson, 
1915 (2). p. 408]. Unfortunately the specimen is too small for specific determination. 
Thomson also writes me (February, 1917) that he is shortly describing a new species, 
under Liothyrella, from Cook Strait.

3. Terebratella sanguinea (Leach, 1814).
Terebra tula sani/iiinea, Leach, Zool. il lise., 1811, p. 7G, pi. 33 (not Chemnitz).
Tt r< liratula cruenta, Dillwyn, Ihrer. Cat. lire. Shells, ii, 1817, p. 29").
TerehnUnla (Terebratella) cruenta, P ilhv ., Peeve, “ Concii. Icon.,” xiii, 1800, pi. v, fig. 20.
Terebratella cruenta (Dillwyn), Davidson, “ Pec. B rach.,” Trans. Linn. Sor., iv, pt. ii, 1887, 

p. 87, pi. I t ,  figs. 1-8.
Terebratella sanguinea (Leach). Suter, “ M anual N.Z. Moll.,’’ 1913, p. 1074.

Hah.— Station 243; 15 fathoms, sand.
Ohs.— One live immature specimen was met with at this station.
According to Davidson [1887, p. 88] this species is very abundant in Cook’s 

and Eoveaux Straits, New Zealand. Suter [1911, p. 284] records it “ Off Oamaru, 
35 and 43 fathoms, and 23 miles S.W. of Akaroa, 24-30 fa thom s” ; and in his later
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Maimai [1913, p. 1075] gives its distribution as Cook Strait to Stewart Island.
Thomson [1915 (2), p. 405] cites it from Chetwode Islands (Cook Strait), Wellington
Harbour, and Foveanx Strait, and later [191G, p. 1(1, pi. i, fig. 3] lie describes and 
figures an interesting variety dredged off Cape Colville, Auckland, in 20 fathoms.

As a fossil it is recorded from the New Zealand Tertiaries a t Wanganui, etc.
[Hutton, 1873 (2), p. 3G ; 1904, p. 477 ; Suter, 1913, p. 1075],

4. Terebratella rubicunda ((f. lí. Sowerby, 184G).

T erebratus rubicunda, 8ow., l'roc. Zool. Soc., 1846, p. 92.
„ ,, Sow., “ Thes. Conch.,” vol. i, 1846, p. 351, pi. 70, figs. 45-47.

Tcrcbratula ( Terebratella) rubicunda, Sow., Peeve, “ Conch. Tcon.,” xiii, 1861, pi. vii, fig. 27.
Terebratella rubicunda (Sow.), Davidson, “ Kecent D rach.,” Traus. Lim i. Soc., iv, pt. ii, 1887, 

p. 84, pi. 15, figs. 15-29.
Terebratella rubicunda (Sow.), Suter, “ M anual of N.X. M oll.,” 1913, p. 1075.

I  fab.— “ On the sandy beach a t Waikawa, Southland, N.Z. 1912” [ =  Otago].
Obs.— Five live specimens in various stages of growth were obtained at the above 

locality.
This species has been recorded from Dusky Bay, Otago [Hutton, 1873 (l) ,  p. 8G] ; 

Cook and Foveaux Straits [Davidson, 1887, p. 85]; off Waipapa Point, 24-26 fathoms, 
and off Nugget Point, 15-50 fathoms [Suter, 1911, p. 284]; Chatham and Auckland 
Islands [Button, 1880, p. 177 ; Suter, 1913, p. 107G] ; and Chetwode Islands (Cook 
Strait), Wellington Harbour, and Foveaux Strait [Thomson, 1915 (2), p. 405],

As a fossil it is given by H utton [1873 (2), p. 36 ; 1904, p. 478], and by Suter 
[1913, p. 1076], as occurring in the New Zealand Tertiaries at Wanganui.

5. Neothyris lenticularis (Deshaves, 1839). PI. I, figs. 2 A, B.

Terebratula lenticularis, Desh., Iievjlg Zool. Soc. Our., 1839, p. 359.
„ „ Desh., Sowerby, “ Thes. Conrh.,” vol. i, 1846, p. 360, pi. 72, figs.
108-110.

Terebratula ( I Vahllte.imia) lenticidaris, Desh., Reeve, “ Conch. Icon.,” xiii, 1860, pi. 2, fig. 1.
Neothyris lenticularis (Desh.), Douvillé, Bull. Soc. Géol. de France, 3rd Ser., vii, 1879.
Waldlicimia lenticularis (Desh.), Davidson, “ R ecent Brach.,” Trans. Linn. Soc., iv, pt. i, 1886,

p. 52, pi. 9, figs. 2-13.
Magellania lenticularis (Desh.), Suter, “ M anual of N.X. Mollusca,” 1913, p. 1074.

llab. — Stations 90 and 96 ; 70-100 fathoms.
Obs .— At Station 90, an imperfect dead specimen of this species was obtained, 

consisting of the dorsal and ventral valves firmly articulated together. Both the 
valves are overgrown, inside and outside, with Polyzoa, Serpuhe, and sessile Foramini­
fera ( Poly/renta miniaceum). The specimen closely agrees in size and build with the 
example figured by Davidson from Foveaux Strait, New Zealand [1886, pi. 9, fig. 2], 
In the interior of the dorsal valve the cardinalia are very massive, and the cardinal 
process is very much larger than in the specimens figured by Thomson [1915 (l) ,
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]). 395, fig. 21']. and Davidson [1S8G, pi. 9, fig. 10]. The process, in fact, fills the 
whole of the hinge-trough, very much as in the Tertiary lussii specimen of Xeal/ii/ns
oddi .* (Hntton) figured hv Thomson from ( astleelilf, Wanganui [1915 ( l) ,  p. 395,

At Station 9G, two apical fragments (dorsal, ventral, PI. 1, fig. 2 A, B.) of old 
shells, presumably belonging to the above species, were also brought up from a depth 
of 70 fathoms. Both the fragments are of a dirty-grev colour, and may belong to the 
same specimen. In the fragment of the ventral valve the shell structure appears to be 
much altered and no punctie are visible, but in the dorsal valve the punctie are visible 
in many places. The muscular impressions in the interior are well-defined and very 
deep, but the cardinalia are not quite as massive as in the example from Station 90. The 
foramen, too, of the ventral valve is much smaller. The fragments are, unfortunately, 
too small and imperfect to give a correct idea of the size and contour of the specimen. 
From their general appearance, and from the fact that the muscular impressions 
contained a quantity  of hard grey mud, one might be justified in regarding them 
as possibly fossil rather than recent.

The discoveries made at the above two stations are of considerable interest, as the 
northern range of X. Icntieidaris is thereby very materially increased. Hitherto 
specimens of this species have been recorded from more southern localities. Davidson 
[I88G, p. 52] states that the species lives abundantly, attached to rocks iu Foveaux 
Strait, in 15 fathoms. Hutton [1880, p. 17«5] and Suter [1913, p. 1074] give 
Cook Strait to Stewart Island, while Suter in an earlier paper [1911, p. 284] records it 
‘‘ Off ( lamarii, 35-43 fathoms.”

In a fossil state the species is said to occur abundantly in the younger Tertiary 
rocks (Wanganuian) of the North Island of New Zealand [Hutton, 1873 (2), p. 35 ; 
Davidson, 188G,  p. 52 ; and Suter, 1913, p. 1074],

G. MiKfid/ioitii or Terebratella sp. PI. 1. fig. 7.

Hah.— Station 9 0 ;  100 fathoms.
Ohs. Three vcrv young live examples of a Brachiopod belonging to the family 

Terebratellidæ were dredged at this station.
The generic and specific determination of these presents no little difficulty owing 

to their small size. They are certainly to be referred to the sub-family Hagellauiinæ, 
and not to that of Dallininæ, o n  account of tin* peculiar development of the loop.

In form the shells arc longer than wide, being broadest about the middle. TheO 1 O
beak is short ; foramen large, incomplete ; and deltidial plates very small.

The three specimens are milk-white in colour, and their dimensions, in mm., are 
as follows: —

1
Length . 4-4

3 • G
4-7
4 - 0Breadth

VO L. I I . 2  F
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All three examples show incipient ventral uniplicatum.
The valves have a smooth surface, but at the anterior margins of specimens No. 1 

and No. 2 incipient alternate multicostatum is visible as a slight crinkling of the edges 
of the valves. On specimen No. 2 the dorsal valve clearly shows two costfi occupying 
the sinus.

The shell-structure is conspicuously and evenly punctated. Ou the inner surface 
the pores are circular ; on the outer, they are slightly oval and larger than the inner. 
The number of pores per square millimetre, at the middle of the ventral valve (specimen 
No. 1), ranges from ISO to 200 (average of ten counts =  188).

Tn the interior of the dorsal valve (No. L, 3 • 5 mm. long) the loop consists of two 
very thin descending branches and an aseending portion in the form of a ring, which is 
broad below and narrower above [PI. I, fig. 7]. B oth  the descending and ascending 
portions are united along the side of the septum, and the stage of loop-development 
is not unlike that designated by Thomson [1915 (2), ¡i. 405, fig. G] “ Magelliform ” 
for Terehnitellu rubicunda. The anterior part of the high septum, however, is 
produeed somewhat beyond the broad base of the ring, as in the Magadiform stages 
of Terebratella dorsata and Neothyris lenticidaris, figured by Beecher“ [1893, pi. i, 
figs. Ea and EbJ.

The septum, which is extremely thin anteriorly, broadening rapidly posteriorly, 
reaches right back to the hinge-plates, which consist of two oblique lamellae extending 
from the dental socket-ridges towards the centre-line of the valve. These plates are 
hollowed out underneath in the direction of the apex. Between the hinge-plates is a 
somewhat narrow depression or trough which extends forward along the upper surface 
of the septum as a shallow groove. In the centre of this trough, between the liinge- 
plates, is a small elongated tubercle. The cardinal process consists of a transverse 
bilobed plate superimposed on the inner posterior ends of the hinge-plates. The socket- 
ridges overlap the margin of the valve posteriorly as two tiny cars.

The presence of a groove along the top of the septum and of a tubercle in the 
hinge-trough are interesting points. 1 have met with the same features in juvenile 
stages of other species of the }[atjcllania-Terehratella group (en/., T. dorsata). The two 
edges bounding the groove are distinctly connected and continuous with the hinge- 
plates ; the tubercle is apparently a disconnected part of the septum, or the beginning 
of a buttress to the cardinal process. In an early stage of Jfai/ellania fucescens the 
tubercle looks as if it were the posterior part of the mesial septum protruding through 
the line of joining of the hinge-plates. In later stages of the same species it usually 
disappears, but occasionally in full)- adult specimens a distinctly bulbous cardinal 
process with a triangular buttress is seen extending forward into the hinge-trough. 
Similar features are also present in T. dorsata and M. venosa. One or two of my

* In  this stage, apparently, the descending an, 1 ascending branches liave not yet united on the side 
of the septum.
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specimens uf the last-named species have a type of cardinalia almost as massive as that 
iii species ascribed to / ^irJijpiintjus and ±\enflu/ris.

Though the immature shells now under discussion were dredged along with~  O  O

a dead specimen ui' M'ot/ii/rls lenticularis, the}' can scarcely he regarded as young 
lomis of that species, owing to the fai t that the latter is not known to have a 
multicostate stage. Neither can tliev he referred to 7îrcl>rafella ruhicuinln, as multicos­
tation here comes on very late in life, or not at all in some cases. There remains, 
therefore, only one other New Zealand form with which comparison can he made, 
viz., T> re/mitella sanyui nea. In this species costation appears early* and gradually 
increases iu intensity.

Unfortunately the smallest example of 7’. sanguinea in my collection is one 
measuring 10 '7  mm. long, ventral valve (dorsal =  D nun.). In this specimen the loop 
is apparently no further advanced than the .Magelliform stage of T. ruhicunda, figured 
by Thomson [1915 (2), fig. G on p. 407], or the iMagaselliform stage of X  lenticularis, 
as figured by Beecher [1893, pi. i, fig. Fb]. The cardinalia are pretty  much the same 
as in the example from Station 90. and there is also a tubercle lving in the hiime-

L  •/ O  O

trough, but it is much more elongate.
The punctæ in my specimen are very evenly distributed, but are less in number 

than in the example from Station 90, being from 112 to 140 per square mm., about 
the middle of the ventral valve. It might be stated, however, that there is considerable 
variation in the punctation of 7’. sanguinea in diifcrent stages of growth. On the early 
(apical) parts of adult shells which I have examined, the punctæ are very even, bu t 
later, as the costæ become more pronounced, the punctæ are densely segregated in the 
eostæ, leaving the furrows with considerably fewer. In one adult example examined 
1 found from 232 to 288 punctæ per square mm. in the costæ, while the furrows only 
contained i :R  to 1G0 per square mm.

If the examples from Station 90 should ultimately prove to be young stages 
of T. sanyui nea. then the range of this species, like X . lenticularis, is considerably 
increased northwards. The most northcrnly locality recorded for 7’. sanguinea 
appears to be Cape Colville, Auckland (some 250 miles S.E. of Station 90), where 
an interesting variety was dredged in 20 fathoms [Thomson, 191G, p. 4G, pi. i, 
fig. 3],

It might he stated, however, in conclusion that the advanced stage of the loop in sueli 
small specimens is suggestive of a higher form than B it ' / /rotella. One is tempted to 
ascribe the shells to the well-known Australian species, Magellania jlarescens, as they 
resemble the young stages of tha t species very closely; but beyond the somewhat 
doubtful record of “ Chatham Islands,” given by Thomson [1915 (2), p. 409], 
J Í. jlarescens has never been described from New Zealand waters.

Thomsen [1915 ('2), p. 405 j gives 3 nun. as the length of the ventral val\ e ou which m ulticostation 
is apparent.

2 F 2
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/A— ANTARCTIC.

L I8 T  O F  S TA TIO N S.

S tation 194. Off O ates Land, (39 43' S., 163 91' E ., 180-300 fathoms. Surface tem perature, 39 ■ 4 F.
,, 330. Off Cape Ada re, mouth of R obertson’s Bay, 45 50 fathoms. Surface tem perature, 31 F.
,, 394. l íoss Soa, 74 35' S., 179' 3’ E ., 158 fathoms. Surface tem perature, 3 0 -8 F.
,, 395. Loss Sea, 73 ' 51' S., 173 57' E ., 190 fathoms.
,, 314. 5 miles N. of Inaccessible Island, M eM urdo Sound, 233-241 fathoms. Surface tem pera­

ture, 32 • 9 F.
,, 31G. Off Glacier Tongue, about 8 miles N. of H u t P oint, M eMurdo Sound, 190-250 fathoms.

Tem perature a t 105 fathoms, 30 ‘5 F.
,, 338. 77 13' S., 10 4 18' E., 207 fathoms.

339. 77 5' S., 104 17' E., 140 fathoms.
,, 340. 70 50' S., 104 12' E ., 100 fathoms. Tem perature near S tations 338-3 40 a t 110 fathoms,

2 8 -4r F.
,, 348. Off lla ru e  Glacier, M eM urdo Sound, 200 fathoms.
,, 355. 7 7 ' 40' S., 100 ' 8' E., 300 fathom s. Surface tem perature, 3 2 ’G F.
,, 350. Off’ G ranite H arbour, entrance to M eM urdo Sound, 50 fathoms. Surface tem perature, 31 F.

Compsothyris,* ¡/cu. nov.

Shell resembling Frieleia, Dali, from which it (litters in type of cardinalia and 
folding. The cardinalia consist of two divergent socket-ridges united to the crural 
liases by transversely striated curved lamellæ. From the inner sides of the crural 
bases two curved lamellæ extend to the ttoor of the valve, where they become
fused to a posterior bifurcation of a short but well-defined mesial septum. Crura
short, abruptly truncate or slightly denticulate. No obvious cardinal process. Dental
plates and a pedicle-collar present in ventral valve. Surface of valves with hair-like
radii. Folding dorsally nniplicate. Genotype : Rhynchonella racovitza1, Jonbin.

7. Compsothyris racovitza1 (Joubin, 1901). PI. I, figs. 3 A -F, 4, 5, 6 A, C, E, 9, 10.
Itlnjnchonelln racovitzae, .Joubin, “ R ésu lta ts du Voyage du E.Y. Pelgiea en 1897-1898-1899 ” ; 

Zoologie: “ Piachiopodes,” Anvers, 1901, p. 5, pi. i, figs. 1-4.
fflnjncltouella gerlachei, Joubin. Ibid., p, 7, pi. i, figs. 5 -9  ; pi. ii, fig. 10.
? IFcmithyris sp., Jackson, “ The Brachiopoda of the Scottish N ational A ntarctic  Expedition.” 

Trans, lloy. Sur. Eilinb., vol. 48, p t. ii, 1912, p. 370.

Jlah.— Stations 194 and 310; 180-250 fathoms.
Ohs.— Several examples of a finely-ribbed, thin-shelled Rhynchonellid were trawled 

at each of the above stations. Nearly all are empty shells in the adult stage of 
growth, and only three or four half-grown examples contain the imperfect remains 
of the animal. These la tter are attached to fragments of Polyzoa.

The specific determination of this form has been considerably hampered by the
inaccessibility (owing to the European conflict) of certain type specimens preserved in
the museums at Paris and Brussels.

* KD/x{f/<U, elegant ; Opa, a door.
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lii general form the "T erra  N o v a ” species is ovatoly triangular, 1 »roa«lest 
anteriorly ; lateral margins merging into anterior margin without angulation. The 
type of folding' is dorsally uniplieatc (PI. 1. iigs. (’>).

both valves are about equally inllated and perfectly rounded in early stages, but 
become broadly flattened anteriorly, later in growth. The surface of both is densely 
covered with tine regular hair-like radii. Delicate gmwth-lines o c c u r  at irregular“ ~ O
intervals, 'l’liese are more numerous and closer together towards the anterior border. 
The radii increase in number by intercalation, and apparently extend from the ncpionie 
portion, which is semi-elliptical in outline with line incremental lines. They are 
variable in number in different specimens, and in different situations on the same 
individual. They are plainly visible through the shell. One specimen from
Station 194, on microscopie examination revealed nine radii per mm., about the 
middle of the ventral valve; ten (possibly eleven) nearer the beak; and an average 
of eight near the anterior margin. Other specimens from the same Station and from 
Station 31G yielded somewhat similar results— i.e., an average of nine radii per mm. 
iu the middle, and higher numbers posteriorly. The spaces between the radii are 
unequal, and this accounts for some difference in their number per mm. The mosaic 
formed by the calcareous prisms of the inner layer of the test is shown in PI. I, fig. 10. 
This figure also shows two of the radii seen through the shell from the inside.O ©

The ventral valve is pointed posteriorly, and has a short recurved beak ; the 
pedicle-opening consists of two parts—a small rounded notch, permesothyrid* in 
position, opening into a wide ovate delthyrium, bounded anteriorly by discrete
deltidial plates ; dental plates vertical, extending from below the slightly recurved 
teeth backwards into the beak-eavity ; pedirle-collar very distinct, occupying quite 
half the length of the pedicle-opening (PI. I, fig. 4). The lateral margins of the
valve are slightly curved, passing over extremely rounded angles into a rounded
anterior margin. The interior of the valve is smooth, with fairh clear traces of theO .
muscular impressions ; these are clustered together in the nmbonal region a little in 
advance of the teeth. The confinent adductor sears are in the middle in the form of 
a heart-shaped mark (a little posterior to the centre of the group), which is almost 
surrounded by the flabellifolia diductor impressions; behind the latter and overlapping 
them slightly are the scars of the ventral peduncular muscles.

The dorsal valve is roundly pointed posteriorly : the cardinalia consist of two 
divergent socket-ridges, bounding deep and transversely grooved dental sockets ; 
crural bases well marked, extending as ridges obliquely from the apex, and attached 
to the inner sides of the socket-ridges In means of transverselv striated curved 
lamella,1, which are grooved alongside the crural base ridges ; crura short, abruptly 
truncated, or very slightlv denticulated, at the extremities. On their posterior inner 
sides the crural bases send down strongly curved lamellæ, which are fused to a posterior

* For definition of this term , see Buckruan [1910, p. 131],
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bifurcation of a mesial .septum (PI. I, fig. 5). Anterior to this bifurcation the septum 
is sharp-edged and well-defineS aud extends forward to about a third the length of 
the valve, separating the four distinct sears of the adductor muscles, of which the two 
anterior are the largest. In some eases these, muscle-scars extend slightly in front of 
the end of the septum. There is no obvious cardinal process, the diductor muscles 
being attached to the posterior parts of the crural bases and socket-ridges. In neither 
valve is there any trace of the furrows for the palliai sinuses.

The foregoing general description is applicable to the majority of the ‘'Terra  
Nova ” specimens. A few others show certain deviations. In young shells the form 
is more regularly ovate (much as in Macandrevia cranium), and the folding is 
incipient (I’l. 1, fig. G). An old thick-shelled example from Station 194 shows 
considerable calcification in the umbonal cavity of the ventral valve, with nearly 
complete obsolescence of the dental plates and pedicle-collar.* In the dorsal valve 
of this specimen the cardinalia are similarly thickened, and the posterior inner sides 
of the crural bases almost meet in the median line over the septum, leaving, however, 
a tiny cavity below the apex.

The valves of several of the shells are pierced with small circular holes, doubtless 
owing to attacks by carnivorous gastropods ; others are partly overgrown by Polyzoa. 
Many present a curious feature when viewed under the microscope, owing to the fact 
that the external surface of the shell is undermined by a network of fine strings 
connected with enlargements which are not uniform in shape (PI. l,fig. 9). The nature 
of the organisms which form these burrows is not certain.

In 1901, Joubin described, as two new species, some thin-shelled, radially-s tr ia ted 
Ilhvnehonellids which were dredged by the “ Belgica” Expedition in 192 to 27A 
fathoms in the Western Antarctic. The first species, to which he gave the name of 
lî/ijnc/tonella racovitza', was founded upon a single specimen containing the animal, 
and a fragment of a ventral valve showing interior details. The second species 
(It. gerlachei) was based upon two small examples showing obvious juvenile features. 
In my opinion it possesses no definite characters which separate it from I t .  racovitzai, 
and I feei convinced that it cannot be regarded as more than a young stage of tha t 
suecius.

J.

The types of the above are in the Brussels Museum, and are, therefore, not 
available for study ; but from the excellent descriptions and figures given by Joubin 

it is evident tha t the “ Terra N o v a” Rhyuchonellid is identical with It. racovitzae. 
The discovery of this species in the Ross Sea area thus extends the range very 
considerably.

The resemblance of this species to Ithi/nc/ionella cornea (bischer MS.), Davidson, is 
very striking. This fact was noted by Joubin, but as he was only in possession of one

ä lu  old adult shells of ll< mitlnjris psittacea the pedicle-collar is sometimes fused to the Hoor of the 
uinhonal eavity, and the dental plates tend to beeome obsolete through excessive ealeifieation.
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perfect adult .specimen he was unable to appreciate fully the remarkable likeness 
of the two forms. .Fonbin’s type specimen [1901, pi. i, figs. 1—3] is ovoid in 
form, with the valves regularly rounded, about equally inflated, and possessing no 
flattened part sueli as is present in 77 romea and iu a n n e  of the “ Terra N ova” 
examples. In 7?. connut the two lateral angles are very much accentuated, which 
gives the shell a more triangular appearance. One of the “ Terra Nova ” examples 
( l ’l. I, fig. 3 F) agrees exactly in size and form with Joubin’s type, and shows the same 
features as those described, but there are others which show that this species is subject 
to considerable variation in outline and in the amount of flattening of the valves 
(PI. I, tigs. 3. G).

In emphasizing the difference between It. contra and It. rucovitctr. Joubin remarks:—  
“ Le contour de la commissure palléale est tres différent dans les deux espèces. 
Antérieurement la valve supérieure [ =  dorsal] présente une échancrure médiane très 
nette, à laquelle correspond une saillie du bord de la valve inférieure [ =  ventral] qui 
vient s’v engager. Dans 77 cornea c’est le (Butraire ; l’angle rentrant est sur la valvew O O  J o

inférieure, et l’angle saillant sur la valve supérieure,” which means that in his opinion
11. conten is ventrally uniplicata and 7?. ra cor ¡tea’ dorsally uniplicata. The latter is a 
characteristic feature of Phynclionellids.

I have been unable to obtain a specimen of 77 conten in order to verify the above 
statement, but the illustrations given by Davidson [1887, pi. 25, figs. 2b and 3b] 
would seem to indicate that this species is incipiently dorsally uniplicata, though in his 
description he distinctly states that the shell is “ without either fold or sinus.” The 
figures given by Fischer and Oeldert [1891, pi. i.] show a lenticular condition with no 
folding. In the text they s ta te :— “ commissure palléale droite, parfois légèrement 
incurvée au front.”

Another point of difference between the Antarctic species and lí .  conten is the fact 
tha t the longitudinal striæ in the former are finer and somewhat more numerous than 
in the latter.

According to Fischer and Gehlert [eye cit., p. 14], It .  conten shows about sixty radii 
per cm. ; while, according to .Joubin [rye cit., pp. G and 8]  I t .  racodtzæ  possesses about 
eleven radii per mm. ( I t .  gerlachei, on an average, nine per mm.) at the edge of the 
valve. As stated previously, the “ Terra Nova ” examples show eight to ten (possibly 
eleven) radii per mm. They are clearly visible even over the umbonal region, while 
in I t .  conten, according to .Tonbin,' they are not distinguishable until further away 
from the beak. Possibly it will be found tha t I t .  corina will exhibit similar differences 
in the number of radii present on the shell.

Regarding interior details it is difficult for a comparison to be made in tin1 absence 
of a specimen of I t .  contra. The descriptions of the cardinalia furnished by Davidson 
[1887] and bischer and Gehlert [1891] are not sufficiently (dear as to whether the 
mesial septum of the dorsal valve is fused with the cardinalia, though from the 
illustration given by Davidson [1887, pi. 25, fig. 4] one might assume that it was
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connected a t  the apex. It is stated by Fischer and Oelilert [1891, p. 15] that the 
septum commences at the summit of the valve. Their figures [1891, pi. i, figs. 2p and 
2<j] show no trace of posterior bifurcation ; nor does that of Davidson.

With the above exception the interior details appear, from the figures, to be 
similar in the two species; the outer surface of the shell, too, in Ii. cornea is liable to 
be undermined in the same peculiar manner as iu the Antarctic species (compare PI. I, 
tig. 9, with Fischer and Oehlert, 1891. pi. i, fig. 2u).

The geographical range of Ii. cornea is the Lusitanian Sub-region of the Atlantic
Ucean, from the English Channel to the Soudanese Coast of Africa (Cape Bojador) ; the 
range in depth is from 388 to 1,109 fathoms*; the bottom temperature varies between 
41° and 32° F. [F. and 0., 1891, p. 118].

The “ Terra N o v a ” Bhynchouellid also presents a remarkable superficial resem­
blance to Frieleia halli, Dali, from the N.W. coast of America. A close comparison, 
however, of specimens with Dali’s description [1895, pp. 713-71(5] and with two 
examples of F. halli recently received, shows structural differences which prove them 
to be not only specifically, but generically, distinct. The most important difference 
lies in the construction of the cardinalia. In F. hulli the latter are characterised by 
the presence of a platform f  consisting of two hinge-plates, excavate below, extending 
outward from the inner sides of the crural bases and uniting in the median line over 
the septum. This platform is solidly attached to the septum by means of a widened 
surfaee,J which supports part of caeli lamina as well as their line of junction. Ali 
impressed mesial line is present on the upper surface of the platform, which is also 
indented mesially and overhangs the septum in front. A cardinal process is sometimes 
developed in old age. (Compare IT. 1, figs. 5 and S.)

The outer surface of F. halli is radially striated, lmt owing to the high polish the 
striæ are very indistinct. Owing to their fineness I have been unable to obtain a 
satisfactory photograph for comparison with the “ Terra N o v a ” species.

F. halli is evidently a non-plicate species subject to accidental distorsion which 
gives the shell a Bilobites appearance. I t  is also subject to attacks of boring organisms 
similar to those of the Antarctic, species. It ranges from latitude 47°, off Urays Harbour, 
Washington, to the Pacific. Ocean, off San Diego, California; 559 to 984 fathoms; 
bottom temperature, 88° to 89' F.

Another species bearing some external likeness to the above forms is llemitla/ris
crimeana, Dali, from the Gulf of Panama (1,175 fathoms ; bottom temperature, 8(5 ■ 8° F.), 
but, according to the description, the deltidial lamellæ are obsolete. The presence or

* Davidson [1S87, p. 172] gives -r>7A fathoms, off Cape St. Vincent. This is obviously a misprint for 
5771 fathoms (sec F. & O. 1891, p. lo). This error has misled Schuchert, as he remarks 011 the occurrence 
of this cold water species in the w arm  w a ter  off Cape St. Vincent [191 1, p. 2G.r>].

t  The term spoiidylium ” is used by Dali, but this is strictly applied to the spoon-shaped plate 
frequently present in the ventral (or pedicle) valve of some Articulata (P en ta m era», etc.).

I The septum does not bifurcate, as in the “ Terra Nova " species.
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absence of donffrl plates is also not indicated. [See Dali, 1895, pp. 717-8, pi. 31, 
figs. 5—6],

In all probability the Jfemit/n/ris sp., dredged in 1 , 4 1 0  fathoms, off Coats Land, 
.Antarctica, by the “ Scotia” Expedition [dackson, 1 9 1 2 ]  is referable to ('om/isoth//ris 
rarontz/r, but the imperfect nature of the material renders a decision on this point out 
of the question. The mosaic formed by the prisms of the test is apparently larger.

dlie presence in Cotnjmotlu/nx racovitzai and Frieleia hulli of features characteristic, 
of I’aheozoic genera of the Pihyiiehnnellidæ is particularly noteworthy. As in 
( \iiiiarottrc/na, t h i i p c x  ol the ventral valve is encroached upon and cut into by the 
elliptical foramen, though the deltidial plates in < 'oiiijisofhi/ris and Frieleia are never 
completely united so as to close the lower part of the aperture. Somewhat similar 
conditions are also present in f?hijnehotreta. In like mannei' the intimate connexion in 
( 'om/isofht/ris and Frieleia of the mesial septum of the dorsal valve with the hinge- 
processes recalls ( 'iniiarvtu'clnu, in which the crural laminai are united by a deposit of 
callus to a cup like expansion of the septum. In C. raenntza; this feature is equivalent 
to the part marked “ d ” (rostral chamber) in fig. 591C. of Cumarotœchia comjrecjata 
(Conrad) figured by Schlickert in Zittel [1913, p. 397].

S. Liot/ii/rella anta retira (Blochmann, 1906) .

Liothynim mitarctira, Blochmann, Zool. Anzeiger, Bd. xxx, 19CMÎ, p. 692.
,, ,, Blochmann, Zeitsehr. f. wiss. Zool., Bd. 90, 1908, p. 614.
,, „ Blochmann : Eichler, “ Die Brach, der Deutsch. S.-P. Exped., 1901-03,”
xii, Zool. iv, 1911, p. 89, pi. 42, figs. 1-4 ; pi. 13, figs. 13, 19, 20; pi. 44, figs. 25-34.

Iiah.— Stations 220 ?, 294, 314, 316, 338, 339, 340, 355, 356 ; 50-300 fathoms.
(Jhs.- In some of the above stations this species occurred in fair numbers (Station 

355 -the deepest- yielded some eighty or ninety specimens), but in others only one 
or two examples were dredged.

Aany of the shells obtained are in a dead condition. Several have been bored by 
carnivorous gastropods, and one or two have the outer layer of the shell undermined, 
as in Compsothyris racovitza’. Some of the examples, from Stations 316, 338, and 355 
especially, are studded with the tests of Foraminifera, resembling Discorbina, and most 
of the living examples are attached to fragments of Polyzoa. In one or two cases 
individuals show irregularities of growth due to accident.O  O

The abundance of individuals, in some cases, seems to be an indication of favourable 
conditions for existence.

The dimensions of the specimens are, in general, larger than those obtained from 
the type station in the Eastern Antarctic. Some of the largest, from Station 355, are 
detailed below:

Length, in mm. . 17-1 17-0 16 ' 3 15-7 15-5 14-6 14-0 12 ' 8
Width „ .  12-8 13-3 12-5 13 ' 1 12 ' 0 12 '3 11-5 10-6
Thickness .,

V O L .  I I .

8 '5 9 '5 9-0 8-0 8 ' 4 7 ' 1 6 ' 7 
2 o

6-5
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The largest specimens in the collection are, one example from Station 3 1 (I : 
Length, 21 ; width, 15 ; thickness, I I ' 5 mm., and one from Station 338: 
Length, 2 1 '8 ;  width, 14 ' 7 ; thickness, 11*7 mm. Both are elongate-oval in outline, 
and are like the smaller specimen figured by Eicliler [1911, pi. 42, figs. 4 a-b]. 
The example from Station 31G has much coarser growth-lines.

The general characters of this species have been described in detail by Blochmann 
and Eicliler, who state that it belongs to the group of Liothyrinæ characterised by the 
presence of certain spicules at the bases of the cirri (Cirrensockeln).

From a study of the “ Terra N o v a ” specimens I am able to add some further 
particulars.

In general outline the shell is pyriform, longer than broad, reaching its greatest
breadth a little in front of the middle. In a few eases the outline is more ovate.
Both valves arc about equally inflated, and on their outer surface very delicate in­
cremental lines are visible. In addition the surface is ornamented by extremely fine
radial lines, visible when the shell is held in a particular position. These lines, or 
striæ, are not mentioned by Blochmann and Eichler ; they are apparently coincident 
with the radial arrangement of the punctæ.

In the majority of the examples the anterior commissure forms a broadly flattened 
arch dorsalwards, the shells being incipiently imiplicate. A few specimens— not 
necessarily the largest- are more dorsally uniplicate.

The beak is short with rounded flanks; the pedicle-collar is distinct but short; 
and there is a labiate prolongation of the rim of the foramen extending in some 
specimens over the conjoined deltidial plates.

The interior of the dorsal valve possesses a thin, thread-like, mesial septum, but 
there are no indications in this valve, nor in the ventral valve, of the radiating 
grooves 'which serve for the attachment of the palliai sinuses.

In type of cardinalia and braehidimn it is closely allied to L. ura, and, like that 
species, it pertains to the genus Liothyrella and not to Liotln/rina.

The test is thin and finely punctate. In the specimens selected for examination 
(from Station 339) the number of punctæ per square millimetre ranges from 90 to 128, 
on the inside of the ventral valve, about the middle. Fichier [1911] gives the range 
from 120 to 150 per square mm. The shell-strnetiire is exactly like that figured by 
Eichler [1911, pi. 43, fig. 20].

The occurrence of this species in the lloss Sea area is of great interest, as it was 
hitherto only known from the type station in the Eastern Antarctic— Kaiser \\ ilhelm II. 
Land, 210 fathoms (“ Gauss” Expedition). It will probably be found to have a 
circumpolar distribution. Liotln/rina blochmanni, described by myself in 1912 [Jackson, 
1912, p. 378, pi. i, figs. 4-8] from specimens dredged by the “ Scotia” Expedition, in 
1,410 fathoms, off Coats Land, Antarctica, presents some slight resemblance to L. ant­
arctica. It possesses a slight mesial septum in the dorsal valve ; the surface of the 
valves is microscopically striated ; and it has a short pedicle-collar. It differs, however,
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in its larger size, fewer punctæ per square liiilliinetro, and, to some extent, in its 
spiculatum. In addition to the foregoing, L. h/ar/imaiiui is easily distinguished (roni 
L. antarctica, as well as from 7>. ura from the Magellanic region, by the peculiar 
disposition of the brachidiimi. This is of the 7>. sjihcno'alca type, with parallel 
descending branches and short, broad, transverse band, while in L. antarctica and 
L. uca the branches diverge and the transverse band is long and narrow— in L. uca it“ O
is longer perhaps than in any other recent species. A full discussion of these points 
is given in my paper in the Gealai/ical Magazine for February, 1918.

9. Maijellania fratjilis, Smith, 1907.
M a g e l la n ia  f r a g i l i s ,  Smith, Nat. Hist, of National Antarct. Expeil. (“ Discovery”), 1901-04, 

vol. ii, Zool., London, 1907, p. 1, figs. 1-2.
M a g e lla n ia  f r a g i l i s ,  Smith : Eichler, “ Die Brach, der Deutsch. S.-P. Exped., 1901-03,” xii, 

Zool. iv, 1911, p. 93.

Hah.- Stations 31G, 338, 339, and 355 ; 140-300 fathoms.
Ohs.— This species was first made known to science in 1907 by the late Edgar A. 

Smith (o/ k cit.), who founded the species on a small number of more or less damaged 
specimens obtained by the “ Discovery ” Expedition at Agassiz Island, 300 fathoms, 
mud, off the icc-barrier. Smith, however, only gives external views of the species, and 
his description of the internal features is somewhat incomplete ; details of the cardinalia 
and the number of punctæ per square millimetre being wanting.

The specimens obtained by the “ Terra Nova ” Expedition at the above four 
stations are few in number. They are not so large as the “ Discovery” examples, but 
appear to possess the characters of this species. A few of the examples from Station 
355 are curiousl) malformed and notched around the periphery, caused through some 
injury to the mantle during growth.

Through the kindness of the British Museum authorities I have had the loan of 
one of the original specimens upon which the species was founded by Smith, and in the 
following pages I have added certain details concerning this example, as it shows more 
adidt features than any of the “ Terra Nova ” specimens.

In general outline the “ Discovery” specimen (38 x 3 0 ’3 mm.) is almost pen­
tagonal with a truncated front. The early stages, however, as demonstrated by the 
growth-lines on the shell, show it to have been rounded during the neanie and early 
cphchic periods of growth. This is confirmed by the “ Terra N o v a ” examples. I t  
possesses moderate growth-lines, which are well spaced over the major portion of the 
shell, but arc somewhat crowded together at the anterior and lateral margins. The 
shell appears to be lenticular as regards type of folding, but there is some slight 
indication of incipient ventral uniplicatum.

The beak, which possesses very m ngi subdued ridges, is truncated by a rather 
large circular foramen, bordered anteriorly by conjoined deltidial plates. The foramen 
is situated almost entirely behind the ridges, and is therefore permesothyrid in
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position. There is ¿i slight pseudopediele-collar, i.e., a thickened rim inside the 
foramen for muscular attachment.

Internally both valves are smooth, and no dental plates are present. In the dorsal 
valve the cardinalia consist of two divergent and high-standing socket-ridges witho  o  o  o

hinge-plates extending inwards and meeting in the median line over the septum. The 
crural bases are slightly discernible ou the surface of the plates and are separated from 
the socket-ridges by slight intervals. The inner hinge-plates descend sharply from the 
crural bases to the septum, forming a rather deep trough. A bulbous cardinal process 
is present a t  the apex of the trough. The mesial septum is sharp-edged and extends 
to rather more than a third the length of the valve. Compared with the typical 
Magellauiform type of cardinalia, as displayed by M. flavescens, the chief difference lies 
in the steepness of the inner hinge-plates. In consequence of this the mesial septum is 
not as high as in M. flavescens'.

In somewhat younger specimens in the “ Terra N ova” collection the cardinal 
process is not so large and prominent, and the hinge-plates are much thinner. Each 
hiuge-plate, too, is clearly divided into two parts by the well-defined crural bases which 
run independently from the umbo. The type of cardinalia here recalls that seen in 
several Dalliuoid forms.

Iu the “ Discovery” and “ Terra N o v a ” examples the descending branches of the 
loop do not curve outwards as much as in M. flavescens.

The number of punctæ per square millimetre in the “ Discovery” specimen is (50 ; 
in examples from Station 355, 50-G5. On the external surface the punctæ in the 
latter specimens are slightly oval; on the inside they are rounder and measure 
45-55 X 70-80 ¡i. They are arranged in transverse rows, more or less parallel to 
the contour of the shell.

Up to the present this species is only known authentically from the neighbourhood
of the type-locality. Eichler [1911, p. (J3] refers to a specimen found among the
material dredged by the Swedish South Polar Expedition, in the Magellanic region,
as in all probability possessing affinities with M. j ‘ra jilis . The size of the punctæ,
however, seems to suggest that it may be an entirely new species of Magellania 
[cf. Blochmann, 1912, p. 9. pi. i, fig. 15].

Smith, in describing this species, remarks upon its close alliance with the 
Patagonian Mu (jella nia. venosa of Solander, and more especially with the M. 
la vjHelenensis of Davidson. In fact, it was with sonic hesitation tha t he ventured 
to separate i t  specifically. It is, however, clearly distinct, in my opinion, from 
either of these species, both externally and internally. From the latter species it 
(fillers entirely in type of cardinalia. Judging from specimens in my collection, 
dredged off Kerguelen Island in 150 fathoms, M. kerguelenensis appears to possess a 
peculiar type of cardinalia, which is somewhat different from that of typical Majel/ania 
and Terebratella. It has a thickened septum, apparently extending to the apex, 
slight hinge-plates descending to a eallus-deposit in the nmhonal area, and thick
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socket-ridges, uii t lie inner sides of which are large sears formed by the dorsal 
adjustor muscles. A bilobed cardinal process is present a t the apex, and is supported 
anteriorly by a bulbous prolongation into the hiiige-trough. 1 have not yet fully 
worked out the relationship of this type of cardinalia, but it is apparently N eu thyroid 
iii character, and allied to that of A", lenticularis, A. oculis, etc.

10. Mtujclhtnia joubini, Bloehnranu, 190G.

M a g e l l a n i a  jo u b in i ,  Bloelnnann, Zool. Anz., I’d. xxx, 1900, p. 097.
M a g e l l a n i a  su lc a ta ,  Smith, Nat. Hist, of National Autarct. Expcd. (“ Discovery”), 1901-04, 

vol. ii, Zoolog}’, London, 1907, iigs. .'1-4.
M a g e l l a n ia  j o u b in i ,  lllouhmann, Zeitsehr. f. wiss. Zool., Bd. 90, 1908, p. 009.

,, ,, Blochmann: Eiohler, “ Die Brach, der Deutsch. S.-P. Exped., 1901-03,”
xii, Zool. iv, 1911, p. 91, pi. 42, figs. 5-0 ; pi. 43, figs. 17-18 ; pi. 44, figs-. 23-24.

C a m p a g e s  j o u b i n i  (Blochmann): Hedley, Zool. Results, “ Endeavour,” 1909-1910, Sydney, 
Dec. 1911, p. 114.

Hab.—  Stations 1 9 4 ,  2 9 4 ,  2 9 5 ,  3 1 4 ,  3 IG, 3 3 8 ,  3 3 9 ,  3 4 0 ,  3 4 8 ,  3 5 5 ;  14 0  - 3 0 0  

fathoms.
Obs.—  \ t  some of the above stations only single examples of this species were 

dredged ; at others thev were more numerous. Station 3 3 9  vielded the largest 
number. The majority of the specimens consist of immature shells.

The shells in the young stages are milk-white and almost transjmrent, exhibiting 
the muscular attachments and palliai sinuses quite clearly through the test ; in the 
older examples the shells are yellowish, or horu-colonred, and the test is much thicker, 
especially in the uinbonal region.

The largest specimen in the collection comes from Station 338 .  Its dimensions are 
as follows:— Length, 3 8 ’ 7 ;  width, 2 G ' 3 ;  thickness, 2 7 '1 nun. It is evidentlv a 
gerontie. individual, and is much larger than any obtained by the “ Discovery” 
Expedition (largest =  Length, 2 8  ; width, 2 3 ;  thickness, 17 mm.), or by the “ G auss” 
Expedition (largest =  Length, 1 5 ;  width, 1 2 ' 5 ;  thickness, 7 ' 5  nini.).

The above specimen agrees almost exactly with the example figured by Smith 
(o/>. cit., figs. 3 - 4 * )  under the name M. sulcata. Its contour is somewhat pentagonal, 
the shell being widest about the middle. The outer surface is free from extraneous 
growths with the exception of a few Foraminifera. Un the umbonal portions the strong 
charaeteristii growth-lines are moderately spaced and rounded ; on the middle of the 
valves the growth-lines are closer together, and somewhat pointed anteriorly ; on the 
outer parts they are densely crowded together anteriorly and laterally, increasing the 
dorso-ventral diameter of the shell very materially.

The ventral valve is very deep, strongly arched, and slightly longitudinally 
carinated ; the dorsal valve is much shallower, and is flattened posteriorly. The shell 
shows no folding.

-t Smith’s figures ¡ire evidently twice enlarged.
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The beak lias rounded flanks and is .strongly incurved over the umbo of the 
dorsal valve, almost hiding the conjoined d e l t id f i  plates. The foramen is circular
and of moderate size.

The above and other specimens from the various Stations exhibit very clearly 
through the test the vascular sinuses in the pallium.

In the ventral valve there are four of these in the mesial portion ; the two inner 
sinuses are straight and slightly divergent ; the two outer curve slightly outwards and 
possess two or three simple ramifications on their exterior sides.

In the dorsal valve two sinuses only are present. These pass alongside the
adductor muscles, and then diverge outwards slightly. Each bears two simple
ramifications on the exterior side.

In both valves the sinuses cease abruptly some distance from the shell-margin, no 
ramifications being present a t the extremities.

The vascular sinuses in general are very much simpler than those of J Iw /dlania  
venosa, figured by Fischer and Oehlert [1892, pi. 12, figs. 5, 12, 13 and 15].

The foregoing description of the external features of this species applies generally 
to the majority of the smaller adult specimens in the “ Terra Furva ” collection, and to 
others obtained by the “ Discovery ” Expedition, received on loan from the British 
Museum for purposes of study and comparison. In some cases the shells show a 
pointed front ; in others, of equal size, a truncated front.

In the younger examples the shells are either quite circular or slightly pointed 
anteriorly. The growth-lines, too, are not so conspicuous or so numerous.

The interior of both valves is concentrically snleate, like the exterior. In  the 
ventral valve the teeth are moderately strong and situated at the basal angles of 
the deltidial plates: there are no dental plates, but a slight pscudopedicle-eollar 
is present.

In the dorsal valve the cardinalia and the adult loop are of the Mdf/ellania type. 
The branches of the loop, however, are not as narrow as in Ma;/ellania flavescens, the 
ascending branches especially being broad, both in adult and earlier stages. Eichler’s 
figures [1911, pi. 44, tigs. 23-24], of a specimen in a Terebratelliform loop-stage, show 
this feature clearly. This character has led Iledley [1911, p. 114] to consider the 
species as belonging to his genus Cainjtni/es, but 1 am unable to agree with this 
conclusion.* There is a thin acute mesial septum extending from the centre of the 
valve back to the hinge-plates, under which it runs to the apex. The hinge-plates 
consist of two lamella: extending from the socket-ridges to the median line over theo  o

septum. Each plate is distinctly separable into two parts by the crural bases, which 
a rA lea r ly  visible on the surface running from the umbo. Unlike M. flavescens, the 
brackets (which form the dental sockets! Ilo not reach inwards to the crural bases. In

* FI edi (S  also places in Gumptnjes the South A ustralian  71 TayascILi jaffaensis, E l., b u t from his figures 
it is obvious th a t this species possesses a different type of cardinalia from the genotype, G. furajerti, 
Iledley.
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.1/. ßorrsomts, even in pre-adult stages, tlic.se brackets are always closely applied to the 
crural bases. There is a slight transverse cardinal process at the apex of the valve.

It is not without interest to note that the. type oí cardinalia in M. joubini shows 
an approach to the Dalliiiifbrni type, in which the division of each hinge-plate by the 
crural bases, and the failure of the supporting brackets to reach the latter, is seen to 
perfection. The broad character of the ascending branches of the loop is also another 
feature met with in Dallina and some other species in the Dallininæ.

One of the characteristic, features of M. joubini is its punetation. On the outer 
surface of the shell the pores are elongate-oval ; on the inner they are round or 
slightly oval. The pores are close together, and their number per square millimetre 
ranges from 1)5 to 130. They are arranged generally in transverse rows following the 
contour of the growth-lines. Blochmann [1000, p. G97] and Eichler [1911, p. 99] give 
a range of 116 to 132 for the specimens obtained by the “ Gauss” Expedition. The 
shell-mosaic, and puncta; of the “ Terra Nova ” specimens are essentially as figured by 
Eichler [1911, pi. 43, tig. 17].

}f<iijellania joubini was founded by Blochmann in 1906 upon specimens obtained 
at the winter quarters of the “ Gauss” Expedition, about 90 ' E., in 210 fathoms. In 
the following year the same species was described by Smith under the name M. sulcata, 
from specimens obtained by the “ Discover} ” Expedition in 100 fathoms, at Coalman 
Island (73° 30' S., 170° E.), and in 178 fathoms at the winter quarters (78° S., 164° IT). 
In 1898 the “ Belgica” Expedition dredged one very young specimen and several 
fragments of a Brachiopod in about 275 fathoms in the Western Antarctic (80° W.), 
but owing to the imperfect nature of the material the form was left unnamed. [See 
Joubin, 1901, p. IT, ¡d. ii, figs. 16-17]. The form in question evidently belongs to 
Magellania, and is regarded by Blochmann [1906, p. 697] as pertaining to his species, 
I/, joubini. The ascription, however, is not altogether conclusive, but is not improbable. 

The fragments were dredged along with specimens of Compsothyris racovitzae.
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I N D E X .

antarctica, Liothyrella, 178, 193-5.
,, L iothyrina, 195. 

atlanticus, Pelagodiscus, 179.

Bilobites, 192.
blochmanni, L iothvrina, 179, 194, 197).

Carna rotœchia, 193.
„ congregata. 195.

Campages, 198.
,, furcifera, 198.
,, joubini, 197.

cancellata, Terebratulina, 183. 
caelata, Rhynchonella, 181.
Compsothyris, 177, 188, 195.

.. racovitzae, 178, 182, 188-193, 199.
congregata, Cam arotochia, 195. 
cornea, Rhynchonella, 190, 191, 192. 
craneana, H em ithyris, 192.
Crania lecointei, 1 7 9. 
cranium, M acandrevia, 190. 
cruenta, Terebratella, 177, 183.

„ Terebra tula, 183.

Dallina, 182, 199. 
diam antina, -Macandrevia. 179. 
doderleini, H em ithyris, 180. 
dorsata, Terebratella, 178, 179, 180.

enzenspergeri, Terebratella, 179.

flavescens, M agellania, 180, 187, 190, 198, 199. 
fragilis, M agellania, 1 7 8 , 195—7.
Frieleia, 188, 193.

halli, 192, 193. 
fulva, Liothyrina. 183. 
furcifera, Campages, 198..

gerlachei, Rhynchonella, 188, 190, 191.

halli, Frieleia, 192, 193.
H em ithyris craneana, 192.

,, doderleini, HO.
,, im bricata, 181.
,, lucida, 180, 181.
,, nigricans, 177, 180—1.

V O L . I I .

Ilein ithyris psittacea, 180, 181.
,, pyxidata, 179, 181. 

sp., 188, 195.

im bricata, H em ithyris, 18 1.

jaffaensis, Magasella, 198.
joubini, Campages, 197.

„ .Magellania, 178, 197-9.

kerguelenensis, Magellania, 179, 190.

lecointei, Crania, 179.
lenticularis, Magellania, 181.

,, N eothyris, 178, 181-185 , ISO, 187, 
197.

,, Terebra tula, 184.
,, Mhildheimiu, 184.

Liothyrella, 183, 19!.
,, an tarctica , 178, 193-5 .

uva, 178, 179, 1S2, 183, 194, 195.
,, sp., 178, 181-3.

Liothyrina, 185, 194.
,, an tarctica , 193.
,, blochm anni, 179, 194, 195.
,, fulva, 183.
,, moseleyi, 179.
,, sphenoidea, 195.
,, v itrea, 185.

lucida, Hem ithyris, 180, 181.

Macandrevia, 182.
,, cranium, 190.
,, diam antina, 179.
,, vanhoffeni, 179.

Magasella jaffaensis, 198.
-Magellania, 182, 180, 190, 198, 199.

,, flavescens, 180, 187, 190, 198, 199.
„ fragilis, 178, 195-7 .
,. joubini, 178, 197—9.
,, kerguelenensis, 179, 190.
,, lenticularis, 184.
,, sulcata, 178, 197.
,, venosa, 178, ISO, 190, 198.
,, sp., 178, 185-7.

moseleyi, Liothyrina, 179.

2 14
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Neothyris, 187.
,, lenticularis, 178, 184-185, 18G, 187,

107.
,, ovalis, 185, 197.

nigricans, H em ithyris, 177, 180-1.
,, Rhynchonella, 180, 181.
,, Terebratula, 180.

notorcadensis. L iothyrella uva, var., 170, 182.

ovalis, Neothyris, 185, 107.

Pnehymngas, 187.
Pelagodiscus atlanticus. 170.
Pentam erus, 102.
psittacea, H em ithyris, 180, 181.
pyxidata, H em ithyris, 170, 181.

racovitzae, Compsothyris, 178, 182, 188-193, 199.
,, Rhynchonella, 178, 188, 190, 191.

Rhynehonella, 177.
„ effilata, 181.
„ cornea, 190, 191, 192.

gerlachei, 18S, 190, 191.
,, nigricans, 180, 181.
„ racovitzai, 178, 188, 100, 191.
,, squamosa, 181.
,, tubulifera, 181.

Rhyneliotreta, 193.
rubicunda, Terebratella, 177, 184, 180, 187.

,, Terebratula, 184,

sanguinea, Terebratella, 177, 178, 183-4, 187.
„ Terebratula, 183. 

sphenoidea, L iothyrina, 195. 
squamosa, Rhyncbonella, 181. 
sulcata, Magellania, 178, 107.

Terebratalia, 182.
Terebratella, 182, 186, 187, 19G.

,, cruenta, 177, 183.
,, dorsata, 178, 170, 186.
,, enzenspergeri, 179.
„ rubicunda, 177, 184, 186, 187.
,, sanguinea, 177, 178, 183-4, 187.
,, sp., 178, 185-7.

T erebratu la  cruenta, 183.
,, lenticularis, 184.
,. nigricans, 180.
,, rubicunda, 184.
,, sanguinea, 183.

T erebratu lina cancellata, 183. 
tubulifera, Rhynchonella, 181.

uva, Liothyrella, 178, 170, 182, 183, 194, 105.

vanhoffeni, M acandrevia, 179. 
venosa, M agellania, 178, 186, 19G, 108. 
vitrea, L iothyrina, 183.

W aldheim ia lenticularis, 184.

1. 0 . NU U X :  l ' l í l N T K D  BY W I L L I A M  CLO WKS A X I '  SOX S,  L I M I T K U ,  B U K U  S T U U K T ,  STA !I I 'OUD S T K l 'E T ,  S. I A N I )  0  lí E A T W I N D M I L L  ST U U K T ,  W.
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PLATE I.

Compsothyris racovitzae. Figs. 3, 4, 5, G, 9, 10.
Frieleia halli. Fig. 8.
Liothyrella sp. Fig. 1.
Magellania or Terebratella sp. Fig. 7.
Neothyris lenticularis. Fig. '2.

F ig. 1.— Liothyrella sp. S tation  90. Off Three K ings Islands, New Zealand, 100 fnis. A , B, ven tra l 
valves. N at. size.

Fig. 2.— Neothyris lenticularis (Desh.). S tation 9G. 7 miles E . of N orth  Cape, New Zealand, 70 fms.
A, dorsal valve ; B, ventral valve. N at. size.

F ig . 3 .— Compsothyris racovitzie (Joubin). A , C, E, S tation  31G. Off Glacier Tongue, Wc fit urdo 
Sound, A ntarctica , 190-250 fms. B, 1), F , S tation 194. Off Oates Land, A ntarctica , 
180-200 fins. D orsal views showing variation  in  shape. N at. size.

F ig .  4 .— Compsothyris racovitzia (Joubin). S tation 194, as above. In te rio r view of apical portion of 
ven tra l valve showing foramen, deltidial plates, pedicle-collar and den tal plates. X C.

F i g . 5 .— Compsothyris racovitzia (Joubin). S tation  19 4 , as above. In te rio r view of apical portion of dorsal 
valve showing type of cardinalia. X 7.

F i g .  G.— Compsothyris racovitzee (Joubin). A, C, E, S tation 316, as above. A nterior views of the three 
specimens A, C and E  of Fig. 3, showing folding and variation in inflation of valves. N at. size.

F iq, 7 ,— Magellania or Terebratella sp. S tation  90. Oft’ Three K ings Islands, New Zealand, 100 fms.
In terio r view of dorsal valve of specimen No. 1, showing young stage of loop (unfortunately  
broken); also crinkling of shell margin. x  C.

F ig. 8.— Frieleia halli, Dali. California, 822 fins. (B rit. 51 us. 1918.0.8.1. Presented by J .  NY.
Jackson.) In te rio r view of apical portion of dorsal valve showing type of cardinalia. F or 
comparison w ith Compsothyris racovitzae, Fig. 5. X 7.

F in . 9.— Compsothyris racovitzee (Joubin). S tation  194. Off Oates Land, A ntarctica , 180-200 fms. View 
of portion of dorsal valve showing the underm ining of external surface by boring organisms 
(see p. 190). X 100.

F i g .  10.— Compsothyris racovitzae (Joubin). S tation 31G. Off Glacier Tongue, M cM urdo Sound, 
A ntarctica, 190-250 fms. 5 iew showing shell-mosaic and two radii (seen through the shell 
from the inside), about middle o f ventral valve. X 175.



B rit. A n ta rc t ic  (T erra  Nova) E x p e d . 1910.
B rit Mus. (Nat H is t)  Z oo logy , Vol II B rachiopoda, PI 1
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I —INTRODUCTION.
T his collection although not containing any species new to science is nevertheless of 
great interest, especially from a geographical point of view.

Yayssiere (1915, pp. 4 - 5 )  has shown that the two groups of Pteropoda, those with 
and without shells, are in reality not closely related to one another, and, consequently, 
lie suggests that the names selected by Boas for thé two groups shall be revived, namelv 
that of Eupteropoda for the first group and Pterota for the naked species. These names 
have the advantage of separating the two groups whilst indicating always the existence 
of the most apparent external character, the fins.

The seventeen species of Eupteropoda in this report comprise five genera and two 
subgenera and consist of some thirty  thousand individuals. The Pterota number three 
species belonging to as many genera and included under three thousand four hundred 
individuals. The area «explored by the “ Terra Nova ” included sixty-six hauls in the 
Atlantic, at or near the surface in the region from the Bay of Biscay to off 1Îio de 
Janeiro, and representatives of both groups were taken in about one third of the hauls.

MS. received December 15, 1919 (S. F. II.).
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Another scene of the activities of the “ Terra N ova” occurred in the waters around New 
Zealand, especially to the north of North Island. About one hundred hauls were made 
here at soundings of 0-10 in.. and specimens were captured in about one fourth of these 
and they occurred in about the same proportion in hauls to a depth of 50 m. In 
thirty-three hauls in deep water in these regions specimens occurred in only three hauls. 
In the Antarctic, regions from 65° S. latitude, forty-two hauls occurred in deep water 
and specimens were present in nearly half of these. Tow-nettings which were made in 
holes in the ice between Gape Evans and Inaccessible Island, over soundings of deep 
water, proved to be very fruitful in the number of individuals but poor in species. 
Specimens were taken in about one-third of nearly fifty hauls made (in Antarctic waters) 
at the surface or a t moderate depths (0 40 m.).

Bonnevie (1913, p. 24) has emphasized the fact tha t some species frequent the 
surface and others seem to belong to the deeper layers of the ocean. Many notable 
absences in this list belong especially to the latter region and their absence in the 
Atlantic hauls is not therefore so surprising. Cymbulia peroni de Blainville, four species 
of Thliptodon and other interesting Pterota, as well as ('leodora fa lra ta  (Pfeffer) 
Peraclis t/irersa, Monterosato and Limacina helicoides, Jeff.. have all been found during 
the cruises of the “ Michael Bans” and “ H elga” to be confined to the cold bottom water 
or the layers immediately above it (Bonnevie, 1913; AI assy, 1909, 1917). Of the present 
collection Cavolinia uncinata, Bang, Cavolinia inflexa (Les.), Cleodora jn/ramii/ata (L.), 
Cuvierina, columnella (Bang), Styliola salada, Q. A (4., Creseis virgula, Bang, Limacina 
retroversa (Flem.) and Pneumoderma atlanticum, Bonn, were observed in the Atlantic, and 
all except the last named two species also occurred in New Zealand waters, where their 
presence was augmented by Cavolinia /minirostris, Les., Cavolinia gibbosa, Bang. 
! >iacria trispinosa (Les.),* Cleodora sulcata (Pfeffer), Cleodora compressa, Souleyet, 
Limacina helicina (Phipps), L. inflata (d’O rk), L. bulimoides (d’Orb.), L. halva. Möller, 
Peraclis sp. and Spongiobranchaea australis, d ’Orb. The last-named species and 
ƒ,. helicina (Phipps) shared the antarctic waters with Clione antarctica, E. A. Bmith, and 
into these regions, L. injlata, hitherto considered to be an exclusively warm water 
species, also penetrated. That this species should have been found within the Antarctic 
Ginde and that C. uncinata. Bang, should have been captured so far from the equator 
as south of Bontii Island. New Zealand, constitute two of the most remarkable features 
of the present collection. As regards the vertical range of the different species, 
C. longirostris. C. gibbosa, D. trispinosa, C. columnella, C. virgula, S. subula, 
L. bulimoides, L. retroversa, and P. atlanticum  were all found only at or near the surface.
C. infieren, ( '.pyram idata , C. sulcata, C. compressa and L. injlata occurred chiefly at 
the surface and rarely a t 80- 100 m. L. balea was taken on three occasions at soundings 
of 20 -30 m. L. helicina and C. antarctica, which were the only species except 
L. injlata occurring in large shoals, were taken a t various depths from the surface to

A shell of th is species occurred in a haul in the Bay of Biscay.
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GOO m. 1 »<>tli species were found in :il>nudance near the surfaee and also in deep water. 
S .  australia was only observed at or near the surface except in the ease oi tw<. larval 
specimens which are referred with some donlit to this species. The iix'O species taken 
by the “ Discovery” Expedition are all represented here.

1 am indebted to mv colleague .Mr. Earran for one of the drawings, and most of%> O
the others have been done bv Aliss E. llames of the National Museum. Dublin.

II.—LIST OF SPECIES TA KEN  BY T H E  “ TER R A  N O VA
EX PEDITION.

Eupteropoda (Pteropoda Thecosomata).
1. Cavolinia longirostris, Les.

.. gibbum, Hang.
3. ., uncinata, Rang.
4. ,, injles'u (Les.).
5. .. sp.
G. Diacria trispinosa (Les.).
7. Cleodora pgraniidata (L.).
8. ., sulcata (Pfeffer).
9. ,, compressa, Souleyet.

10. Cuvierina columnella (Hang).
11. Sfglio/a subula, Q. & <1.
12. Creseis virgula, Hang.
13. Limacina helicina (Phipps).
14. ,, injlata (d'Orb.).
15. bulimoides (d’Orb.).
1G. .. balea, Müller.
17. .. retroversa ( K l e m . ) .

18. Jb‘ruidis sp.
Pterota (Pteropoda Oynmosumata).

1. Clione antarctica, E. A. Smith.
2. I ’neumoderma atlanticum, Bonnevie.
3. Spongiobranchaea australis, d Orb.
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III.—LIST OF STATIONS A T  W HICH P T E R O P O D S  W ER E
OBTAINED.

N o r t h  A t l a n t i c .

Station 2. .June 18, 1910, 4G" 21' N., 11" 45' W ., surface, 5.30-G.30 p.m.

S o u t i i  A t l a n t i c  ( E q u a t o r  t o  x e i o i i b o u r h o o d  o f  I  ! u i  d e  J a n e i r o ).

Station 39. A pril 26/27, 1913, 6 miles off Rio tie Janeiro , 2 metres, 11 p.m.—1.30 a.m.
40. „ 27, ,, „ „ „ 2.30-5 a.m.
45. May 4, ,, 21 S., 37 5 0 'W ., surface, 12.50 p .m .- l .30 a.m.
47. ,, 4, ., 20 30' S., 3 6 '3 0 ' AV., surface, 10.30-11 p.m.
49. „ 6, „ 18 51' S., 33 40' W ., surface, 4.30-5 a.m.
50. „ 7, „ 18 S., 31° 45’ W ., surface, 12.35 p.m.-1 .15  a.m.
52. ., 12, ,, 5' S., 271 15’ W ., 2 metres, 4-6 p.m.

„ 16, ,, 0 ’, 25" 15’ AV.. surface, 1-1.30 a.m.58.

N o r t h  A t l a n t i c .

Station 61. May

” Gr  ”
, ,  6 1 . , ,

17, 1913, 2 ’ N., 24" 45' W ., surface, 1-1.30 a.m.
18, „ 4' 50' X ., 24 AAV,
27, ,, 25 35' X., 34 10' AV., surface, 1.30-2 a.m.

N e w  Z e a l a n d  ( o f f  n o r t h  e n d  o f ).

Station  80. Ju ly  22,

85 •>jH

„ 86. „ 24/25,
„ 89. 25,
„ 92. „ 26/27,
„ 93. „ 27/28,

„ 94. •30,
„ 101. Aug. 4,

„ 106. 4,
„ 107. ,, 4 /5 ,
„ 108. >5

„ 109. 5 /6 ,
,, 110. ,, 6 / í ,
„ 111. ,, 1,
„ 118. „ 16/17,
„ 125. 23,, ,
„ 126. 24,
,, 128. „ 25/26,
,, 129. ,, ,,
„ 130. „ 26/27,
., 131. 27,

137. Sept. 4,
„ 138. 5,
„ 111. 6/7,
,. I 13. 8 /9 .

From  Summit, G reat K ing, X. 8713 AV., 11 miles, 0-100 metres, 
5 p.m.

From C. Alaria van Diemen L ight, AV.X.AV., 24 miles, 2 metres, 
1-5 a.m.

Off 'th ree  Kings Islands, 3 metres, 8 p.m.—5 a.m.
Off Three K ings Islands, surface, 8-10 p.m.
From Summit, G reat K ing, S. by AAT., 24 miles, surface, 9 p.m.-4  a m. 
From  Summit, G reat King, S.E. by S., 13 miles, surface, 9 p .m .- 

4 a.m.
Off Alongonui, Doubtless Bay, 18 metres, 2-4 p.m.
From  AA’est Island, Three K ings Islands, S.AV., 5 miles, surface, 

4 -5  p.m.
Same locality, surface, 7 -8  p.m.
Same locality, surface, 8 p .m .-5.30 a.m.
34 15' S., 172 E., surface, noon-4 p.m.
34' 15' S., 172 E., 3 metres, 8 p.m .-S a.m.
34 4' S., 171' 55' J4 ., surface, 9 p.m .-4 a.m.
Off Three Kings Islands, surface, 10 a.m .—1 p.m.
34" 32' S., 172 20' E., surface, 9 p.m.-5  a.m.
Between X orth  Cape and Doubtless Bay, surface,
34 13' S., 172 15’ E ., surface, 9 a.m .-noon.
Off Three K ings Islands, surface, 9 p.m.-6  a.m.

,, ,, ,, ,, 6 p.m.-6  a.m.
,, ,, ,, ,, 8 p .m .-6.30 a.m.

„ ,, „ 9 a.m.-5  p.m.
34 2' S., 172 40' E., surface, 9 a.m.-noon.
< Iff Three Kings Islands, surface, 2-3.30 p.m.
3 1 ' 37' S., 171 19' E., surface, 11 a.m.-9  a.m.
34 58' S., 170 12’ E.. surface, 4 p.m .-9 a.m.

-4 p.m.
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A n t a r c t i c  ( S o u t h  o f  N e w  Z e a l a n d  t o  R o s s  S k a ).

Station 1 SO. Dec. 31, 1910, 72 51' S., 17-1 55' E„ surface, midnight.
,, 217. ,, 29, 1911. GO 4 0 'S., 177 4S' \ \ \ ,  10 metres, 10.30 a.m. noon.

221. Jan . 9, 19 12, N orth  of IIrygalski Glacier Tongue, Terra Nova Hay, 10 metres, 1-2 p.m.
222. 10, ,, 70 3' S., 105 55' E., 10 metres, 1 2 p.m.
223. „ 11, ,, 70 2’ S., 105 55' E., 10 metres, 9- 11 a.m.
224. M ar. 9, ,, 00 miles E. of Cape Adare, 1 metre, 7-9 p.m.
227. ,, 15, ,. OS 0 3 'S., 109 45' E., surface, 1 2 p.m.

N e w  Z e a l a n d  t o  A n t a r c t i c  C i r c l e .

Station 231. M ar. IS, 1912, 01 •">' S., 100 12' E., S'O metres, 1.30-4.30 p.m.
,, 235. ., 20, ., 52 IT S., 10s 15' E., 10 metres, 7-10 p.m.

230. ,. 27. ,, 52 1 1' S., 107 25' E., SO metres, 0 -8 p.m.
238. ., 27, ,, 52 IT S . ,  107 2 5 'E., 30 metres, 10-10.30 a.in
240. ., 28, „ 51 57' S., 107° 38' E., 4 metres, 8.30-9 a.m.

,, 241. „ 27, 28, ,, ö l 3 57’ S., 107 38' E., surface, 9 p.m. 4 a.m.
,, 251. Dec. 20, ,, 54 2' S., 177 A V ., surface, 8 -8 .30  p.m.
„ 250. ,, 21, ,. 54° 38' S., 17G 24' \ V . ,  20 metres, 10 p.m.
., 259. ., 22, .. 55 34' S., 174 35’ A V., 20 metres, 9 p.m.
,, 264. ,, 20, ,, 04 33’ S., 1GG’ 30' AA’ ., 20 metres, 9 p.m.

207. ,, 27, ,, 00 30’ S.. 100 S' AA’ .,  surface. 8 -8 .30 p.m.

A n t a r c t i c  ( N e i g h b o u r h o o d  ok  R os s  S e a ).

Station 2G9. Dec. 28, 1912, 08' 37’ S., 100 14' AV., surface, 0 -8  p.m.
55 270. 29, 55 09’ 51’ S., 1G0 17' AV., 0-GO0 metres, 8 p.m.
>5 272. Jan . 1, 1913, 71 35' S., 100 01' AV., SO metres, 4 p.m.
i  5 274. 3, 5 5 71 29' I-'., 1G G 0' AV., SO metres, 9 a.m.-noon.
? i 275. ,, 3, • 5 71’ 29' S., 100 0' AA’., 100 metres, 1-5 p.m.
’ 5 284. 8 , 51 71’ 19’ S . ,  107’ 32’ AA’., 80 metres, 5.15-7.30 p.m.
55 285. 8 , 55 71 49' S., 107 32’ AA’., 0-000 metres, 8 -10 p.m.
5 ’ 289. ,. 11/12, 55 72' 8 , IOS’ 17' AA’., 24 metres, 8 p.m.-9  a.m.-
55 290. 12», 5 ? 72 S., 108 17' AV., GO metres, 9 a.m .-3 p.m.

N e w  Z e a l a n d  t o  A n t a r c t i c  C i r c l e .

Station 298. Feb. 1, 1913, 03 11’ S., 158° 52' E., 12 metres, 8.30 p.m.

A n t a r c t i c  ( M c J I u r d o  S o u n d , R os s  S e a ).

14, 1911, Hole in ice between Cape Evans ar 
metres.*

Station 317. June 7 -0

55 323. Dee. 3,

51 320. Alar. 15,

• 5 333. Jan . 17,
, , 330. 55 20,
55 337. 5* :'2'2
: 5 342. >5 3L
’ 5 343. Feb. 1,
55 344. 55 1,
* 5 345. 55

O
“  i

55 340. 55 3,
, , 350. Alar. 4,
1 5 351 A pr. 20-.

55 354. Jan . 20,
5 5 357. 55 l i l i

(tow-net down a month).
Cape Evans and immediate neighbourhood, various cracks and holes 

through the ice, 4 -40 metres.
, 77 22’ S., 165° 22' E., 80 metres, 1-5  a.m.

Near G ranite H arbour, 10 metres, 2 p.m.
OU'Cape Bird Peninsula, SO metres, 10.30 a.m.-noon.
OU' Cape Royds, 0-350 metres, 4 p.m.
O ti'Cape Royds, 0-G0O metres, noon.
Oti’ Cape Royds, 0-400 metres, 3 p.m.
McAlurdo Sound, 0-500 metres, 8.30-9.30 a.m.
Ale.M urdo Sound, 0-450 metres, 9 a.m .-5  p.m.
Oil'G lacier Tongue, 250 metres, 2-4  p.m
7, 1912, Hole in ice between Cape Evans and Inaccessible Island, 205 

metres.
, 77’ 40' S., 1GG S' E., 12 metres, II a.m .-2 p.m.

77 T S., 103 22' E., 12 metres, 2 -0  p.m.

* Pteropods were obtained at these depths, not a t the g rea ter depths recorded in the List of Collecting 
Stations (Aol. I I .  No. 1. pp. 1 12).
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IV. DESCRIPTIONS OF SPECIES.

EU PTER O PO D A .

F amily CAVOLINI I DAE.

(Je w s  C A V O L IN IA , Gioeni, 1783—A bildgaard, 171)1.

1. Cavolinia longirostris (Lesneur). Figs. 1-2.
Hyalaea longirostris, Lesneur (after Blainville), 1821.

,, Ihnbatti, d’Orb, 183G.
Cavolinia longirostris, Gray, 1850.
H ila r a  longirostris, Lesueur (in Souleyet, 1852).

,, angulata, Soule,yet, 1852.
,, fissirostris, Benson, 1861.
,, obtusa, Sow. 1877 (in Reeve, Concliol. Icon, tome xx, fig. 8).

Cavolinia longirostris, P . Pelseneer, 1888; Tescli. 1904; .7. Meisenheimer, 1906; A. Vayssière, 
1913, 1915.

New Zealand (off North end of).
Station 1)2, two. Station 1 10, ten. Station 130, two.

,, 101, one. ,, 111, one. ,, 131, nineteen.
,, 10G, three. ,, 118, one. ,, 137, three.
,, 107, one. ,, 125, twelve. ,, 138, two.
., 108, one. .. 12G, forty-eight. ,, 141, two.
., 109, fourteen. ,, 129, four.

The above hauls were all made at or near the surface.
This seems to he an almost cosmopolitan species, occurring iu all seas between 40° N., 

and 40° S. It has been observed exceptionally as far as 47' N. M. Vayssière (1915, 
p. 44) was unable to indicate the position of the caecum, having only had two examples 
for examination. On dissecting the liver away the caecum was found at the 
commencement of the intestine (Fig. l) ,  The gonad (Fig. 2, B), accessory glands 
(Fig. 2, A) and copulatory organ (Fig. 2, (!) are also shown here.

2. Cavolinia tjibbosa, Bang, 183G (according to d ’Orb.).
Hyalaea flava, d ’Orb., 1836.
Cavolinia gibbosa, Gray, 1850.
Hyalaea gibbosa, Souleyet, 1852.

,, gegenbauri, Pfeffer, 1880.
„ gibbosa, Boas, 1886.

Cav. gibbosa, Tiberi, 1879 ; Locat'd, 1886 ; J .  Tesch, 1904; J . Meisenheimer, 1905 and 1906 ; 
K. Bonnevie, 1913; A. Vayssière, 1913 and 1915.

Station 12G, off North end of New Zealand, one.
This is a warm water species avoiding the immediate neighbourhood of the equator 

(Boas 188G, Tescli, 1904, (Meisenheimer, 1905).
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Fig. 1 .--Cavolinia longirostris (Les.), 
alim entary canai, X 20 ; «., anus : 
c., caecum ; y ., gizzard ; i., in tes­
tine ; oes., oesophagus.

F i g . 2.— Ci i vol inia loinjirosfris (L es.); A, p art of genital complex, X 23: 
acr., accessory glands ; c., caecum : genital duct. B, gonad, x 18.
C, eopulatory organ, x  18.

-acc

/  listrUmtlan.— Atlantic 27 X. to 41 40' X. i  Bonnevie, 1914, Vayssière, 1915). 
Sargasso Sea (Schiemenz, 1900). 33e S.. 10e E. to 07' S.. 17e B. au.l 10' S.. 97f E. to 
273 S. 91 E. (Meisenheimer, 1905). Mediterranean, off Madeira, Yokohama to 
Sandwich Islands, Melbourne to Svdnev. etc. (Relseneer. ISS7).

:>. L'/truliiiiit uncinata (Rang).
Hyalaea uncinata, Rang, 180G.
Cavolinia uncinata, Gray, 1850.
Hyalaea unrinatiformis, Pfeffer, ISsO.
Cavolinia uncinata, Pelseneer, 1888.

Station 50, X. B. of Rio de Janeiro, two.
Station 20G, S. of Xew Zealand, one.
This is an essentially warm water species, and the specimen from the South of 

Xew Zealand apparently constitutes a record as regards the distance from the equator.
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/ tistrihntion.— Atlantic from 4L X., to 43° S. Indian Ocean from Bay of Bengal

4. Cavolinia inflexa (Lesueur).
Hyalaea inflexa, Lesueur, 1 S I2—1813.

„ depressa, d ’Orb., 1S36.
inflexa and labiata, Souleyet, 1S52.

,, vaejinellina, Cantraine, 1840; Gegeubaur, 1855.
,, inflexa, Boas, 18S6.
,, (s.g. Diacria) labiata and inflexa, Sowerby (in Peeve, Conchol. leonica), 1877.

Cavolinia inflexa, Tiberi, 1879 ; Locard, 1SS6 ; Pelseneer, 1S89 ; Tesch, 1904 ; J .  M eisenheimer,

Tile specimens taken a t Station 1)3 were chiefly young.
Distribution .—A widely distributed species iu all seas between about 40 X., and

about 40° S. Not observed in large swarms further than 30c N.O

5. Cavolinia, sp.

Station 61, X. Atlantic, one.
Station 93, off X. end of Xew Zealand, one.
These are young specimens, minus shells, and an attem pt to isolate the radula, iu 

the specimen from Station 61, failed. Both have the blunt eud to the body 
characteristic of C. longirostris, \m s., and C. quadridentata, Les. The specimen from 
the north of Xew Zealand measures 3 mm. in total length and the median tooth of the 
radula agrees very well with that of Vayssierei illustration (1915, table II, hg. 51m) of 
the median tooth of C. longirostris, Les. It has ten denticles a t  each side. There arc 
twelve rows at least in the radula although the specimen is so young. The radula of 
( quW¡rnlent<ita seems ffl bear a close resemblance to that of C. longirostris and the 
lateral teeth of the present specimen agree better with the figures of tha t tooth given 
by Vayssière (op. cit., pi. I l l ,  fig. 52 1) of C. qnadridentat<i, Les. As, however, two 
examples of < \ longirostris wove taken the previous day a t a few miles distance, and
C. quadridentata is not represented in the “ T eiH  Xova ” collection, it is more likely 
tha t this little specimen belongs to the former species. The lateral appendages are 
thicker in proportion to their length than in the adult specimens of C. longirostris.

to 40° S. Red Sea, south-east Arabia to near Australia, 111 4 0 'E. Pacific, Ocean;
Yellow Sea, China Sea, and from 2C 0 ' X. to 8° 8 ' S. (Pelseneer, 1887, and (Meisenheimer, 
1905). l r 15' X. 123e 37' E., and near Samau Island (Tesch, 1904).

1906; A. Vayssière, 1913.

X.E. of (Rio de Janeiro. 
Station 47, three. 

,, 49, three.

Xew Zealand (off X. end of). Xew Zealand (oil’ X. eud of).
Station 80, one.

89, one. 
92, seven

Station 109, six.
,, 110, fourteen.

Xorth Atlantic.
Station 61. two.

., 62, three.
93, fifty-seven.

106, one.
107, thirteen.

I l l ,  one. 
118, two. 
130, two. 
143, one.
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Dineriu, <>rav, 1842.

0. JHurria trisjdmosu (Lesueur).
H ya la ea  trisp inosa , Lesueur (iu Plainville, Dietionn. d’H ist. N at. tome '22, p. 82), 1824. 
H y a la ea  M ucronata, Quoy and Gaimard, 1827.

., c u x p i t t ta ,  Delle 01ii;ijo, 18-11.
P lonropus trisp inosus  and mucronatus, A. and II. Adams, 1858.
D iacria  trisp inosa . Gray, 187)0 ; Tiberi, 1870 ; Locard, 188G; P. Pelseneer. 1888; Dali, 

1889; 4. Tesch, 1001 ; .T. Meisenheimer, 1007) and 19UG : A. Vayssière, 1914 and 1015.

X. Atlantic (oft Lay of Biscay). Xew Zealand (olí X. end of).
Station 2. shell. Station 108. two.

Xew Zea la w  (oft' X. end of). .. 100, three.
Station 92, four. ., 110. one.

90, eight. ,, 111, one.
., 101, one. ,. 1:10, seven.

As in the ease of C. longirostris, with which it wag often associated, this was only 
observed at or near the surface. With the exception of the shell taken off the Bay of 
Biscay, the species was only collected to the north of Xew Zealand.

D istribution .— In all seas, especially the Atlantic, as far north as 55° 13' X. 
(Vayssière, 1915, and Bonnevie, 1913).

(leodora, Pérou and Lesueur, 181 0 .

Clio, Browne, 1 750, Linné, 1707.

7. Cleodora jn/retmitlufa (Linné), 1707.
Clio pyramidata., Linné, 17G7 ; Pelseneer, 1887, J .  Tesch, 1904 ; and Meisenheimer, 1905 and 

100G.
Hyalaea lanceolata, Lesueur, 1913.

,, pyramidata, d ’Orb., 183G.
Cleodora exacuta, Gould, 1852.

„ lanceolata, Souleyet, 1852.
,, labiata, Sow. (in Peeve, Conch. leonica), 1877.
., hmartinieri, R ang (in d’Orb. Mollusques de Cuba), 1811.
,, martensi, Pfeffer, 1880.
,, pyramidata, Pérou and Lesueur, 1810; Souleyet, 1852 ; Tiberi, 1879 ; Puas, 1S8G ; 

A. Vayssière, 1913 and 1915.

Off Bio de Janeiro. . Xew Zealand (o l lX. end of).
Station 45. one. Station 89. six.

Xorth Atlantic. .. 92, one.
Station 07, one. ,, 93, eight.

Xew Zealand (off X. end of). .. 128 , one.
Station 80, one.

., SO, one.

The above were all small and mostly without shells. The radula was examined
VOL. II. J  E
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in specimens from stations bO and 89, and the shells were compared with a large series 
of C. pyramidata  from the west of Ireland.

Distribution.— Cosmopolitan.

S. Cleodora sulcata (Pfeffer). Figs. 3-5.
Clio sulcata, Pfeffer, 1S79; Pelseneer, 188S ; and E liot 1907.

Antarctic (S. of New Zealand to Eoss Sea). Xew Zealand to Antarctic Circle.
Station 224, six. Station 241, twenty.

Xew Zealand to Antarctic Circle. ,, 2G7, eight.
Station 23G, twenty-two. 298, two.

..oes.

r.m.

Eig. 3.— Cleodora sulcata (Pfeff.). A, A lim entary  canal, X Iff: a., a n u s ; c., caecum ; g., g izzard; >., 
in te stin e ; oes., oesophagus ; B, C, E n tire  anim al w ithout shell. B, ven tra l aspect, X 4 ; a., ap ro n ; 
acc., accessory g lands; ƒ., fins; g., g izzard; /*., h ea rt and organ of Bojanus ; m., mantle-m argin ; 
p.gl., palliai g lands; r.m., re trac to r muscle. C, dorsal aspect, X 4 ; c.L, cephalic lobe; g.gl., genital 
g land ; 7., liv e r; o., ova ; t., ten tac les; acc., f ,  g., rm., as in B.

The above occurred from about 5f south of Xew Zealand to far within the Antarctic 
Circle. Only the specimens from station 298 possess shells, and these are in fragmentary 
condition. They are bluish, and distinctly furrowed transversely, as well as having
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longitudinal folds and lateral keels. The radula has heen examined in specimens from 
all the hauls. The teeth (Fig. 4 B) are without serrulations, and the median tooth  is 
narrower, and the lateral teeth possess broader bases, than  the rçfercs of Sars (1878) and 
Vayssière (1915), of the teeth of ( \  pyramidata  (L.). The jaws (Fig. 4, A) are of the

BA.

F lo . 4.— ( ‘/eudora sulcata  (Pfeil'.). A , p a ît  of jaw , x  2 2 0 ; B, tw o m edian and  tw o la te ra l tee th  of
rad u la , X 220.

usual Cleodora type. The lins are shorter, and have more undulating borders than  in
C. pyeanndata , and the apron is proportionately higher (Fig. 3, B). The dorsal (A) 
and ventral (B) aspects of the accessory glands are shown in Fig. 5 A, B. The 
a lim entary  canal (Fig. 3 A) has a short caecum. The largest specimen measures 22 mm.

/

 /y

X»

\

F io . 5. Cleodora sulcata  (Pfeil'.). A ccessory g lands, X 10 ; A, dorsal aspect, s., sem inal fu r ro w ; li, v en tra l
aspect ; C, p a r t  of th e  gonad, x 220.

in total length. The examples from stations 236 and 241 consist entirely of young 
specimens from 4 -1 2  mm. in length. In some of these the retractor muscle, instead of 
extending 1-2 nun. beyond the end of the gonad, stretches to 4'50 miii. beyond this 
organ, d ragging  the visceral envelope with it, so th a t  the animal presents an extra-

2 K 2
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ordinarily attenuated appearance compared with the other specimens. The radula, 
however, in both forms agreed with these of other hauls.

Distribution.— Antarctic  waters to 46° S. in the Pacific, and to about 50° S. in the 
Indian Ocean (Meisenheimer, 1905).

9. Cleodora comprensa, Souleyet.

Cleodora compressa, Souleyet, 1 8 5 2 ; Buas, 1886 ; A . V ayssière, 1913 an d  1915.

N.E. of Rio de Janeiro. Xew Zealand (oft’ X. end of).
Station  47, two. S ta tion  86, seven.

A tlan tic  (Equator). .. 92, one.
S ta tion  58, three. ,, 93, forty-eight.

,, 61, (1) one. ,, 110, five.
New Zealand (off X. end of).

Station  80, two.
,, 85, eight.

Only the examples from Station 93 possess shells. The specimen to which a 
q uery  is affixed is in bad condition and  abou t I mm. in length. Pfeffer, Pelseneer, 
Tesch and  Bonnevie have considered this to be a young form of Carol inia (D iacria) 
trispinosa. Specimens in the present collection, when compared with examples of
D. trispinosa, present such a very different appearance to  the la t te r  species th a t  I have 
had no difficulty in tak ing  Yayssière’s view. Like him I have found th a t  the  younger 
specimens are proportionately  more elongate in form than older examples. Adult 
shells of J). trispinosa measuring 10 mm. in length  by  7 mm. in breadth  represent very 
average measurements for this species. I f  C. oompressa were oni} a young form of
D. trispinosa it would seem very s trange th a t  it should still be only a t the C. oompressa 
stage when the shell measures from 8 -12  nun. in length by 4 -5  mm. in b read th  
(Vayssière, 1915, p. 81). About 2 mm. of the  bread th  given above of an adult shell of
D. trispinosa is occupied by  the lateral “ thorns,” of which C. compressa never exhibits 
any  trace. In C. compressa the apron is only abou t ha lf  the heigh t of the fins and  has 
a s tra igh t  border. Tn D. trispinosa the apron extends above the fins and the free 
edge takes a semi-circular sweep. The presence of gills in the  lateral cavity , two 
lateral appendages, a well-developed apron and a much reduced cephalic lobe are 
characters of the genus Cavolinia, whilst the genus Cleodora possesses a very  distinct 
cephalic lobe, a small apron, and no gills or lateral appendages. The present examples 
have a distinct cephalic lobe and  no trace of gills. The only lateral appendages are 
the up-turned  peaks a t the sides of the  m antle-border.

Distribution.— Atlantic  to abou t  39° X. (Vayssière, 1915). Pacific, (Boas, 1886). 
I t  is difficult to give more exact geographical limits on account of so m any  authors 
having  considered this to be D. trispinosa. I t  did no t occur in any  of the  hauls made
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by the Fi.slierie.-i Branch olí the west coast of Ireland (Massy, 1909), in which
D. trispinosa  was represented by th ir ty  takes extending to .1:1 7' is.

10. (Cuvierina columnella (Kang).

Cleodora oblusa, Q uoy and  G aim ard , 1S24.
Cuvieria rai mu nella , R an g , 1827 ; Souleyet, 1852 : Pel.scnecr, 1 8 8 7 ; A . V ayssière, 1913 and  

1915.
Cuvieria oryza, Henson, 1835.

,, urceolaris, M oreii, 1857.
T rip tera  colum nella  and  cancella ta , P feiler, 1879.
C uvierina colum nella , Boas, 1886; J .  Tescli, 1901 an d  1910; M eisenheim er, 1905.

Station 49, N.E. of Rio de .Janeiro, one.
S tation 80, off X. end of Xew Zealand, one.
The above measure 5 -8  nini, in length and both have lost their shells ;  bu t  the 

blunt end of the bodv, the large salivary glands, the formation of the radula and
o  1 O  «.■ O

palliai gland, and the presence of the peculiar organ believed by  Pelseneer (1888, p. 17) 
to be an accessory copula tory organ render it easy to identify the specimens with 
C. columnella.

D istribution. -This species is an abundant dweller of the warm waters of the 
Atlantic, Pacific and Indian oceans. In the M editerranean it has only been found 
living near Gibraltar, bu t it has been taken as far north as 44° X. in the Atlantic. In 
the Pacific it has been observed as far south as 42° S., bu t  in the Atlantic  and Indian 
oceans the southern limit seems to be about 45° S.

S ubgexus STYLIOLA, Lesueur, 182G.

(Cleodora, pars.
I 'rest is, pars.

1 I. Sft/linla subula (<L and CL) 1827.

Cleodora subu la , Q. am i G., 1827.
Cleodora  ( C reseis) sp in ife ra ,  R ang , 1828 ; Sow., 1877.
H ya la ea  subula, d ’O rb , 1836.
Cleodora subulata , Souleyet, 1852 ; {S ty lio la ), D ali, 1889 ; T iberi, 1879.
S ty lio la  subula, G ray , 1850 ; Pelseneer, 1881 ; Tesch. 1901 and  1 910 ; .Mciseulieim er, 190G : 

A . V ayssière, 1913 an d  1915.
Clio (Styliola ') subula, Bonnevie, 1913.

Off Piio de Janeiro. Xew Zealand (off X. end of).
Station 45. two. Station 8(>, three.

,. 47. three. 94. five.
110. live.

D istribution. — A warm water lomi on both sides of the Equator, but apparently  
avoiding the wannest water (Meisenheimer, 1905, and Bonnevie, 1914). Northern 
limit about 4 0 ' X. ; southern limit between 20 S. and 40 S.
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S ubg en us CRESEIS, Rang, 1828.

Cleodora, pars.
( 'Iio, pars.

12.—-Creseis c ity  ula, Rang, 1828.
C reseis v irgu la , J .  Tesch, 1 904 ; M eisenheim er, 1906 ; A . V ayssière, 1913 an il 1915.

,, unguis, cornucopiae  an d  ca lig u la , E schscholtz, 1829.
H y a la ea  corn iform is, d ’O rb., 1836.
Cleodora v irgu la , Souleyet, 1852 ; Boas, 1886.
S ty lio la  v irgu la  an d  corn iform is, G ray , 1850.
C leodora m u n d a , p la c id a , a n d  fa lc a ta ,  G ould, 1852.

,, fle .ca , Pfeffer, 1879.
C lio  ( C reseis) v irgula  and  conica, Pelseneer, 1888.

Off coast of Brazil. New Zealand (off N. end off).
Station 39, eighteen. Station 92, one.

,, 40, ninety-eight. ,, 93, five.
,, 52, one hundred  and  two. ,, 110, four.

N. Atlantic.
Station Gl, nine.

The specimens from Sta tion  40 measured from 2 -9  mm. in length, and those
from Sta tion  52 measured from 2 -3  mm., with the exception of one example of 5¿ mm.

D istribution .— This is a cosmopolitan species with a strong preference for the 
warmest water. Atlantic, 3G° 30' N. ; 39° 50' S., in Pacific (Munthe, 1887).

F amily LIMACINIDAE.
G enus L IM A C IN A , C uvier, 1817.

13. Limacina helicina (Phipps). Fig. G.
Clio lim acina , P h ipps, 1774 ; G m elin, 1788 -97  ; Bosc, 1802.

A rg o n a u ta  arctica , O. F ab ric iu s, 1780.
L im a c in a  hclic ia lis , L am arck , 1819.
S p ira te lla  lim acina , B lainville, 1824 an d  1825.

,, arctica, G. D eshayes, 1832.
L im a c in a  a rc tica , J .  Ross, 1819 ; P . J .  V au  B eneden, 1811 ; Lovén, 1817 ; G ray, 1850.

,, helic ina , Souleyet, 1852 ; G. 0 .  S ars , 1878; Boas, 1886 ; Pelseneer, 1888 ; V an­
hoffen, 1897 ; J .  M eisenheim er, 1905 an d  1906 ; A . V ayssière , 1913 ; K . Bonnevie, 
1913.

,, p a c ifica , D ali, 1872 a n d  1885.
(!) ,, an tarctica , W oodw ard, 1856 (nom en ta n tu m )  ; Pelseneer, 1 8 8 7 ; E lio t, 1907.

New Zealand to Antarctic Circle. Antarctic (Ross Sea and neighbourhood).
Station 238, eleven. Station 217, twenty-eight.

,, 240, twelve. 222, three.
2G4, sixteen. .. 223, live.
2G7, cn. e ighty, average 2 mm. ,. 2G9 cu. three thousand.

and m any smaller. .. 270, two.
298, eleven. ., 272, two,
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A ntarctic(Boss Soa and neighbourhood). . 
Station 274, one.

275, two.
284, thirteen.
285, three.
289,ca. one hundred and eleven.
290, twenty-three.

Dntarctic (AI< AIui'do Sound).
“ D iscovery” Exp., 1901-4, 0 metres, 

Feb. 19, 1904, one.
Station 317, June  28, ca. four hundred 

and tw enty , average 1 mm.
Station 317, Aug. 8, ca. nine hundred 

and fifty, average 1 mm.
Station 32G, cu. fifty, about 1 mm.

333, three, 2 mm.
342, th ir ty-tw o, 2 -3  nun.
350, sixteen, about '75  mm.
351, Apr. 30, 10 metres, cu. 

three thousand.

Antarctic (McMnrdo Sound).
AÍ ay 2, 30 metres, ca. two 
thousand.
May 13, cu. five tlnnJBind 
six hundred.

May 18, 10 metres, cri. 
nine hundred.

,. .. AI ny 19, 30 metres, cu.
one thousand four hun­
dred.
May 20, 50 metres, ca. 
one thousand nine hun ­
dred.
M ay 21, 100 metres, ca. 
three thousand four hun ­
dred.

.. . Má\ 22, 150 metres, ca.
four thousand.

,, 354 ,eu. eight hundred and fifty.
357. ca. three hundred.

The above thirty-four hauls, comprising a rich material of some twenty-seven 
thousand individuals would certainly seem to be sufficient for the most exhaustive 
study. As in the case of the specimens obtained by the “ Discovery” Expedition, and 
referred by Sir C. Eliot to L. antarctica, Woodward, the shells are, however, in many 
eases either absent or partially eroded, or much broken. Boas (188G, p. 42) considered 
the shells of this species to be more friable than that of any other species of this group 
known to him. The “ Terra N o v a” specimens varied in size from • 50 to G ir.ni., the 
vast majority, however, measured from 1-2 mm. The shells (hyaline with faint spiral 
striae) were only present ou specimens up to a size of 2*50 mm. In no ease was there 
a trace of the umbilical border typical of well-preserved shells of moderate sized 
specimens of L. helicina. Sars (1878, p. 329) mentions and figures the umbilical 
border, and states that none of the specimens which were seen by him exceeded 4 mm. 
Meisenheimer (1905, p. 410) found with regard to the Arctic specimens which he 
examined that the umbilical border was very well marked iu the shells of adult 
animals, but in the ease of younger (of about 3 mm. in diameter) it was, on the 
contrary, only very feebly developed. Sir C. Eliot (1907, p. 7) drew up a table 
containing six points of difference which he observed to be constant between the 
Antarctic specimens obtained by the “ Discovery,” which he referred to L. antarctica, 
and a large collection of specimens of L. helicina from Davis Straits and the North 
Pacific. In the first place he found that L. antarctica was smaller and possessed fins
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smaller in proportion to the size of the shell. I t  seems to me th a t  the fins m ust be 
capable of grea t expansion and retraction, as a vast num ber of specimens occurred with 
long, delicate, filmy fins, and very m any  others were characterized by short, thick, 
muscular fins. < )f course the various preserving fluids* would have a considerable effect 
as regards this. Gradations between the two forms could, however, be traced in 
various hauls. The second and th ird  differences (op. cit. p. 7) referred to the  str iation 
and umbilical border of the shell, characters which have already been noted with 
reference to the “ Terra Nova ” specimens. I t  m ay, however, be added here th a t  some 
of the larger examples, w ithout shells, have a furrowed appearance ju s t  where the early 
whorls would have rested, suggesting th a t  the  shell m igh t  have been impressed with 
deep spiral striae. The fourth difference (op. cit., p. 7) affected the d istribution of 
colour. The present collection is comprised m ainly of more or less lemon-colourcd 
specimens. A small minority , about three hundred, are da rk  brown. This is the  hue 
of all the  larger specimens and also of a few quite  small ones. The dark  colour seems 
to peel off easily, especially from the edge of the fins and the last whorl of the body 
which then become white. No yellow specimens exceeded 2 '5 0  nun. in size. The 
only haul in which qu ite  dark specimens were associated w ith  the yellow ones occurred 
a t  S ta tion  317, A ugust 8, 1911, when four very small dark  specimens were observed 
am ongst about a thousand light coloured specimens. One, however, which was 
dissected seemed to be shrivelled as if it had been allowed to ge t  dry  before being pu t 
into the  tube, and perhaps the dark colour in this instance m ay  be so accounted for. 
All the o ther  specimens taken from holes in ice, and all occurring in large shoals were 
l igh t  coloured. I t  seems probable th a t  the  dark  hue is developed with age, as some of 
the  larger yellow specimens were fawn-coloured, tending  towards brownish, particularly  
a t  the base of the  fins. The species seems to a t ta in  its full development, in these 
regions, during  the Antarctic  sum m er from December to February , a t  which season 
probably a g rea ter  abundance of food is obtainable. All the dark  coloured large 
specimens occurred a t  this season, and young  pale specimens during the m onths of 
March, April, May, Ju n e  and August. An exception to this occurred at S ta tion  2G9 
(end of December) when a large take  of small pale specimens occurred. Spawning 
specimens were observed in a Jan u a ry  haul (S tation 284). The spawn-masses consisted 
of a t ransparen t g lutinous material connecting m any  white oblong bodies each of which 
averaged 132 ¡j. by  88 ¡x.

The fifth difference noted by Sir C. Eliot (op. cit., p. 7) referred to the  posterior 
lobe of the foot, which he found to be “ more deeply and d istinctly  d iv id e d ” in 
L . antarctica than  in L . helicina. In  “ Terra N o v a ” specimens this is certainly the case 
compared with Boas’ (188G) figure 70 of Table 5, bu t  the figures of Vayssière (1913, 
pi. Y1I, figs. 135 and 13G) of the examples of L . helicina from Spitsbergen which he 
has studied, closely resemble m any  of the specimens in the present collection. The

* M ost of th e  specim ens w ere in form alin , a  few w ere in  alcohol, and  a still sm aller num ber in  some o th e r fluid.
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.sixth d i lB vnce  (a/i. cit. p. 7) tv fers to v;iri;ilioiis in t lit* teeth. Sir ( '. Kl it it found the 
base of the median tooth in L. antarctica to be I’airlv s im ight.  while in L. helicina it• O
was hollowed out almost into a horse-shoe shape. With regard to this 1 found that 
even in the same specimen the median teeth vary  between these two forms according 
to the position in which they happen to be placed on the slide. Vayssieri* (It) 15. 
pi. XI, figs. 248 and 248 bis) shows the convex and concave aspect of a median tooth 
of L . helicoides. .Tctf. ; which indicates verv well the difference which occurs in regard to 
the basal part of this tooth in !.. helicina. according to the position in which it is
placed on the slide. A specimen of 4*50 mm. in d iam eter showed a radula containing
fifteen rows with eleven lateral teeth on either side. .V median tooth measured I 98 g 
and a lateral one 11>4 g. W ith  regard to the shells of the present species it m a y b e

worth noting that some were quite transparen t and 
some quite opaque even when occupied by their 
owner. In the whole of this vast collection only 
one case of abnorm ality  was observed. A very young 
specimen from Station 223 possessed fins joined
together at their tips (Fig. <*)•

Distribution. — Arctic and Antarctic regions. 
This species seems onlv able to exist in very cold
water bu t follows the Labrador current down to
38 X. It has been recorded as Lim acina paciflca. 
Dali, from Xeali Bay, 4S°-49~ X., and at 30 X. at 
Monterey, having evidently  followed the cold V an­
couver s tream  which stretches along the coast of 
California. Muntlie (1887) has recorded it from the 
middle of the A tlantic  at 35^ 30' X.. and 43 3 0 'W. 
.Meiseuheimor (1905, p. 7) suggests that this excep­
tional circumstance is probably due to the melting of 
ice from southw ardly  d r if ting  icebergs which, mixing 
with the w ater of the warm currents of this region, 

would cause especially favourable conditions. In the Antarctic regions, where Vayssiere 
(1915, p. 124) thinks it is not indigenous but has been accidentally introduced by 
marine currents, it has been observed as far north  as 35° to 31 S. (.Meisenheimer. 
1905).

14. Limacina inflata (d ’Urb.).
A tilin ta  in fla ta , d ’O rb, IS 17.
S p in a l i s  rostralis, Souleyet, 1840.
L im a c in a  scaphoidea, A . 1 lo u t i ,  18Ö2.
P rotnm edea ela ta , C osta, 18G1.

„ rostra lis, P. F ischer, ISSA
L im acina  in fla ta , Boas, 1880 : P .  Pelsenecr, 1 888 ; Tescli, 1 9 0 1; M eisenheim er, 190Ö ¡nui 

1 9 0 0 ; B onnevie, 1913 ; Vayssieri*, 191.'! and 191a.

VOL. l í  2  I.

B -,
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Fig . G.— L im a c in a  helicina  (P h ipps). 
In d iv id u a l w ith  abno rm al fins 
jo ined  a t  th e  tips, X 32 ; B.,
ba lancer ; F ., f in s ; T ., ten tacles.
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New Zealand (off N. end of). 
Station 1)4, eight.

,, 107, cu. fifty.
,, i l l ,  ten.

New Zealand to Antarctic Circle.

N.E. of Tv io de Janeiro.
S tation 47, eiglity-tliree.

North Atlantic.
S tation Gl, i'(i. two hundred.

,, (52, forty-two.
New Zealand (off N. end of). Station 201, cu. seventy.

S tation 80, four. Antarctic  (near Ross Sea).
,, 1)3, cu. four hundred and Station 227, c u . eighty,

eighty.

The above ,specimens, am oun ting  to abou t one thousand, measure from about 
' 50-1 ' 30 mm. Almost all possess shells, which in m any  cases are in good condition 
and  easily recognizable by the excellent figures of 3d. Vayssière (1015, pi. V II I ,  
figs. 153-5). Sometimes the shell is in poor condition and gelatinous, b u t  the 
prolonged lip with reddish or white s treak  is generally more or less extant. A 
specimen with a shell of '75  nun. in diam eter had about twelve rows in the radula. 
The triangular-shaped median teeth seemed to be fewer in num ber than  the lateral 
one-!. When sorting specimens of the present species without shells, they  could be 
discerned a t  a glance from shell-less L. helicina of similar size by their delicate pink 
and green appearance, more depressed spiral coils, and broader palliai gland. 
L. helicina was, however, no t taken in any of the same hauls, bu t  was the only other 
Limacina, in the collection observed in shoals. The above hauls add considerably to 
the previous known range of’ L. inflata. H itherto  Scheeles’ captures (M nnthe, 1887) 
from off Cape Horn, 58° 45' S., GG° 50' W., constitu ted  the most southerly  record. 
Now we find th a t  it  is no t only a b u n d a n t  in the waters around New Zealand but 
ventures far south of th a t  region, and even into the Antarctic  circle to the north  of 
Victoria Land. Meisenheimer (1905, p. G) s ta tes  th a t  it is a warm w ater form 
affecting the warm currents of zones from 40° N. to 40° 8. Sehiemenz (190G) records 
it  (as an exceptional occurrence) from 00° 2' N. I t  will he observed th a t  e ight ou t of 
the ten  hauls were made a t  or near the surface, and in six of these it  was abundant. 
About seventy  were captured in a haul a t  80 m., a t  G4" 3' N. latitude, while a t  
08° 03' 8. la titudo  eighty  were captured a t  the  surface, 'fliese two hauls would seem 
to show th a t  the species does not affect any  special layer of water in Antarctic  
latitudes.

15. Lim acina ; bulimoides (d’Orb.).

A tla n ta  bulim oides, d ’O rb, 18.35-47.
S p ir ia lis  lu i  i litoides, E ydoux  and  Souleyeti, 1 840 ; Souleyet, 1852.
L im a c in a  bulim oides, G ray, 1 850 ; Boas, 188G ; Pelseneer, 1888 ; M eisenheim er, 1905 and 

1 905 ; .1. Teseli, 1904 and  1 9 1 0 ; A . V ayssieri-, 191,'’ .

8 ta t ion  93, off N. end of New Zealand, one.
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Distribution. ( Miincso Seas and Pacific (Boas, 1S81>, and Pelseneor. 1887). g i f  
Bermuda, between Cape Verde Islands and West I lidies, (Guinea Stream. off Monte­
video, and <>11 South-west A Irina (Munt lie, 1887). North Australian «cas and Chanos 
Archipelago (Teseli, I ¡>04). Mastern part of South Atlantic and Indian Oceans 
(Meisenheimer, 1905). ( >tl Azores (SchienHnz, 1900. and Vnvssièrc, 11)15). Betweeu
Newionndland Bank and Azores, and off Canaries (Bonnevie, 1018).

10. Li muri mi hull’ll, lrl oiler.
L im a c in a  balea , M öller, 1S4 1 : G ray, 18.50 ; and  L ucani, 1897.
S p ir ia lis  (/m ikii/, S tim pson, 1851.
S p ir in ia  austra le , E ydoux and  Sonleyet, 18.r>'2.
l i i  lem /u su s  ba lea , M oreii, 1857 ; G onld, 1870.
S p ir ia lis  retroversus, (pars). Jeffreys, 1809. 

balea, 8 a rs , 1878.
L im a c in a  balea, (pars), Boas, 1880 ; M nnthe , 1887 ; I ’osselt, 1898 ; Lenz, 1900.

,, retroversa, (pars), Pelseueer, 1888 ; M eisenheim er, 1905 ; M assy, 1909.

New Ä aland  (S. of).
Station 288, one.

250. six.
,, 259. five.

M. \ ayssiere (19 15, p. 143) thinks that  the different types of Liiiinri'nu called 
retroversum, trochi funilis, hulea and <instruits  all belong to one species, and th a t  the 
differences of the shell are due in reality  only to the differences of age in the 
individuals studied. As far as the “ Terra N o v a ” specimens are concerned there are 
too few individuals, and these are not in sufficiently good condition to make a•/ O
comparative investigation of sueli m inute  forms possible. The shells are completely 
destroyed in all, b u t  as regards the external appearance of the animal the specimens 
noted above possess characters which agree so closely with the description ami figures 
of Bonnevie (L913) of L. balea, and are so very different in appearance to the specimens 
njferred in this report to f.. retroversa (Klein.), th a t  1 th ink it is be tter  to keep the two 
forms apart here, particularly  as they occurred in wide]} different localities. It may 
be remarked, however, in support of M. V ayssiere i view, th a t  the specimens referred 
to L. retrorersa are all smaller than those placed under L. balea. In specimens 
of the latter, from station 250, the spire varies considerably in the proportion it 
bears to the last whorl, b u t  the whorls are much more graceful in general contour 
and blend with one another more imperceptibly than in the abruptly-spired, squat 
/,. retroversa.

The specimens taken oh' the west of Ireland and referred (Alassy, 1909) 
to L. retroversa (Klem.) were mainly, if not entirely, referable to the present 
species.

Jl/stribiitioii. " In the temperate zones between the Arctic and Antarctic and 
eircumtropieal zone” (Bonnevie, 1913).
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17. Limacina retrorevm Í Fleming).
I L  te n fu s u s  retroversus, F lem ing, 1828 ; G ould. 1870.
A tla n ta  t r o c h i fo r m is d ’O rb., 1835-47.
S p ir ia lis  J lem im jii, Forbes an d  H an ley . 1850.

,, retroversus (pars), Jeffreys, 1869.
L im a c in a  1m lea  (pars), Boas, 1886.

a u stra lis , «eiseneer, 18S8.
troch iform is, G ray, 1 8 5 0 ; Boas, 1 8 8 6 ; P elseneer, 1 8 8 8 ; Tesch, 1 9 0 4 ; Y ayssière.

Í913 .
,, retroversa, B onnevie, 1913 ; Y ayssière , 1915.

Near Bio de Janeiro.
Station 40. six.

47, five.
These are smaller and darker than  the specimens of L. balea, Möller, in the present 

collection, and the spire is much shorter in proportion to the w idth  of the last whorl. 
Bonnevie (1913, text-fig. 9, A k  B, p. 16) has shown (dearly the principal difference 
between this species and L . balea.

Distribution .— “ B.estricted to the  warm and tem pera te  waters of the  Pacific and 
A tlantic  Oceans ” (Bonnevie, 1913). M editerranean, British Isles, B id  occasionally off 
Norway (G. 0 .  Sars).

18. Peraclis, sp.

Station 93. off N. end of New Zealand, one.
This is a very small specimen, and the shell is in very had condition. I t  consists

of whorls, and has radial furrows ou the suture of the last whorl. I t  is more like 
Peraclis brevispira, Pels., than  any  o ther species of the genus as ye t  described, but as 
the shell is very  soft it is impossible to ascertain if the general surface is smooth. The 
sub-circular operculum is striated obliquely. Both  animal and shell are white, and 
there are two white symmetrical tentacles. Bonnevie (1913, p. 7) thinks th a t  probably 
P. brevispira, Pels., and P. bispinosa, Pels., will prove to be Peraclis tlivtrsa, Slonte- 
rosato, w ith which species she identifies the P. reticulata of Meisenheimer (1905, p. 12). 
P . diversa, should this view prove *to be correct, will then be found to be a widely 
scattered species in the A tlantic  and lndo-A ustralian  waters from about 40~ N. 
to 30° S.
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( Vione antarctica ,

PTEROTA.

P a  m 11.y ( M s  11 >AE. 

O k x u s :  C LTO XE, Pallas,  177 

A. Smitii.
C lione an tarc tica , I I  A . S m ith , 1902 ; E lio t, 1907. 
Clione lim acina  var. a n ta rc tica , M e isen h e im er, 190G.

Antarctic (near Ross Sea).
Station 18G, two.

217, one.
221, one.

., 222, fourteen.
209 ca. two hundred and 

seventy.
Antarctic (McMurdo Sound).

Station :117,
June  28, ca. one hundred and fifty. 
Aug. 8, ca. one hundred and twenty. 

Station .'123, ca. two thousand 
333, twelve.
336, one.

., 337, cu. seventy-four.
,. 342. twenty-one.

Antarctic (Me.Murdo Sound). 
Station 343, five.

344, twenty.
,, 345, twelve.
., 346, one.

350, thirteen.
., 351,

April 30, 1 Ol metres, seventeen.
May 2, 30

„ 18, IO
.. 19, 30
.. 20. 50
, .  2 1 , 1 00

Station 354, ca. sixty. 
357, fiftv-six.

lime.
twelve.
ca. sixty.
ca. three hundred.
cu. one hundred
and twentv.

The above specimens, am ounting to about three thousand three hundred, were 
taken a t  practically all seasons of the year, the only m onths in which they  were not 
fished being Ju ly , September, October and November. E liot (1907, p. 12), notes th a t  
the specimens taken by the ‘■ Discovery” were all captured between the m onths of 
November and March. The “ Terra N o v a ” specimens varied in size from 0 ‘75 mm. to 
9 mm. In each haul they  usually consisted of very  small examples of an average of 
2 -3  mm., with a few larger individuals. In the m onths of December and J a n u a ry  the 
larger specimens seemed to lie predominant. There is no evidence to show th a t  the 
species habitually  affects any special layer of the water either at one season or another. 
As Eliot says (op. cit. p. 13) with regard to this species and C. limacina, Phipps, there 
is no doubt tha t  the two are nearly allied. As, however, all the above specimens 
occurred only in Antarctic  waters and, moreover, bear ou t very fully tliBdillerences 
noted by Eliot (op. cit. p. 13) between C. limacina and < \ antarctica, it seems as if the 
la t te r  should be entitled to specific rather than varietal rank. The presence of larval 
rings to a late age and the white prominences composing the anterior one are very
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persistent characters in the present specimens. The thickness of the in tegum ents  is 
also very evident, while there is a d istinct neck behind the tins instead of between or 
above them as in C. limacina. In the large haul a t  Station 323, when the tow-net was 
down for a month, there were about a dozen specimens which were quite  different in 
appearance to the rest. They were narrower and very transparent, and with a crimson 
instead of an orange, coloured iron ad. and were w ithout larval rimes, a lthough not Iarae.O o  O  7 o  o

Their radula  and hooks were ju s t  like those of the  others, however, and a careful search 
amongst these revealed a few forms pa r t ly  intermediate between the  two types. 
P robably  the transparent form was the result of  overcrowding and w ant of sufficient 
nourishment owing to the net having been down for a month, so th a t  the  earliest caught 
specimens were likely to have been hemmed in and pressed down by later  arrivals.

Distribution .— Antarctic seas.

F a m i l y  PN E U M O D E R M A T IDAE.

G u n  us P N E U M O D E R M A , C u v ie r , 18(14.

2. Pn< iintodcrma atlanticum, Bonnevie. Fig. 7.
P n eu m o d erm a  a tla n tica , B o n n e v ie , 1913.

Station (52, X. Atlantic , near Equator, one.
This measures 4 mm. and is nearly  colour­

less, with white opaque spots. The posterior 
lobe of the  foot possesses a tubercle. The 
radula is 4 - 0 - 4  and the suckers num ber a t  least 
fifty on each appendage. The la t te r  are some­
what triangular  and the largest suckers (which 
are about four times the size of the  smallest) 
are placed towards the middle. The specimen 
is much contracted, and in the  effort of dissecting 
out the  buccal parts  I failed to find out how 
the appendages are attached to the probosdfc. 
Bonnevie (1912, p. 09) s ta tes  th a t  J \  atlanticum  
“ is distinguished from other  species of the genus, 
infer alia, by  the aeetabuliferous appendages 
being fixed to the proboscis.” This s ta tem ent 
is not very clear, as the appendages in question 
are usually fixed to the proboscis in all the 
P te ro ta  (Pelseneer, 1887, p. 0, fig. 1. Pneu­

monoderma) ; and on p. 81 o/>. cit., under Pneumonoderma, we read “ Jinocal appendages.- 
Two symmetrical appendages latero-ventrally  inserted on the proboscis.” From Aille. 
Bonnevie’s illustrations (oji.cif., pi. VI, tigs. 49 and 50) of J \  atlanticum, the appendages

F lo . 7 .— P n eum oderm a  a tla n ticu m  (B o n n .).
A , e n ti r e  a n im a l, v e n tr a l  a sp e c t, x 1G ;

la te ra l  g ili  ; p .g ., p o s te r io r  g ili.
B , p o s te r io r  g ili, e n la rg e d .
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would appear to Ik* more or less coalescent with the proboscis, instead o f  being free th rough­
out most o f  their length. The specimen has no external genital organs as in the type, 
bu t this seems to be an abnormal s tate  occurring sometimes in various species o f  Pterota

suckers on each arm, and tha t  larger individuals of 5—(i mm. p o A s s  about twenty, 
and tha t  adult, or almost adult examples of the largest specimens (8 iii iii. ) gathered by 
him possess about thirtv-five suckers on each arm. The ventral aspect of the present 
specimen is shown in figura 7.

These measured from '2'50 nini. to 1G nini. The largest specimens were usually 
taken in December and the smallest in March hauls. The smallest specimen, 2'50 mm. 
in length (Station 240), possessed an exteinal genital gland, bu t the radula proved to 
be that  of the present species. All the specimens examined possessed seven or eight 
suckers un eJioli arm. They were on very short stalks and became much larger distally. 
The example from Cape Evans had one arm exserted, but the specimen, although 
apparently  in perfect condition, had a flaccid and more transparen t appearance than 
the other examples. An examination proved th a t  it had lost all its internal 
organization except the above-mentioned arm. Probably the jaws being widely 
everted in tlu; effort to capture prev some larger animal came along and snapped up 
both jaws and prei’, and the jaws being caught pulled the stomach! etc., out of the body. 
This whole mass of organs is usually very firmly connected, and can generally be got 
out for examination, without injuring the appearance of the specimen, by making a

(Teseli, 1904, p. 72 ; M assi’, 1917. p. 2d I *). The lateral gili has two crests without 
fringes and the posterior gili has four small crests. The fact tha t  there arc at least 
fifty suckers on each appendage instead of forti’ as in P. cm/mvme, d 'S 'b .  seems to 
render it advisable to refer the specimen to this species. K ivietnicwski ( I 902, p. lá )  
mentions th a t  in the .Mediterranean examples of P. vio/nrcitm which he has studied, 
specimens of :! 4 mm. iu length (excluding the proboscis) possess ten to fifteen

JHatrlhution.— 30° 52' N., 89° 55' W. Surface. i’ype specimen (Bonnevie, 1918) 

8. S/>on;/tobntne/i(t<’<i australis, d ’Orbigny. Figs. 8, 9.

I- C liodita  caduceus,” Quoy a n d  g a im a r d ,  1885. 
Spongiobranchaea australis:, d 'O rb ig n y , 1840.

New Zealand to Antarctic  Circle. 
Station 285, eleven.

240, one. 
251, eight.' O
25 G, one.

Antarctic (Boss Sea and neighbourhood). 
Station 2G9, one.

270, (!) two.
828,, one.

“ D iscovery” Collection, 1901 — 
1904, Nov. 12, 1901. one.

* Set* a lso  p re se n t p a p e r  u n d e r  ,S. a u stra lia , p. 285.
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small slit (it the back. In this individual there was noth ing  to indicate a reconstruction- 
process oi any ot the organs.

Fi

E n tire  anim al, v en tra l F ia . 9 .— S p o w jio b ra n cm ea  a u stra lis  (d ’O rb.). A , iso lated  te e th  of radu la , x  220 ;

The specimens to which a query  is affixed are very  small and measure about 3 mm. 
in to ta l length, and, as will be seen in fig. 8, larval rings are present, and the entire 
body is thickly strewn with dark  ehromatophores. The posterior gili is represented by 
four folds of skin, h u t  the fringes are not formed, and the only indication of the lateral 
gili consists of a cluster of cells in the in tegum ent. The gonad is brown and is enclosed 
in a transparen t visceral envelope, which la t te r  is do t ted  over with m any  dark spots, as 
is also the lining of the buccal cavity. The ehromatophores and the presence of large 
cone-like tentacles give these specimens a resemblance to Clione ¡ nm ctata, Tesch, a 
species of Indo-A nstralian waters known as ye t  solely by  its external appearance. 
C. punctata  has, however, a more pointed end to the body, and the radula, fig. 9, A, 
and hook-sacs, fig. 9, B, seem to agree very closely with those of S. australis. The 
arrangem ent of the jaw-spines is also similar. M any gullet-bladders were observed in 
both  specimens.

D istribution .— Antarctic regions to ahout '50° S. in the Pacific, in the Indian 
Ocean to 41° S., and in the A tlantic  to  3G° 8. (Meisenheimer, 1905).

aspect, x  I I . B , hook-sacs, x 220.
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I.— I N T R O D U C T I O N .
T h e  animals whose anatom y forins the subject of this Report fall within ten genera— 
iive belommi"' to the sub-order Areacea, and one each to the sub-orders Pectinacea.O O
( Ltraeaeea, Submytilacea, Veneracea and Anatinacea.

Of these ten genera six, namely, Lim arca, Adam aron, T/unnpnIs and Philobri/a, of 
tbe sub-order Areacea, and L iinutnh i and A natum , were obtained in the Antarctic  in 
the region of MrAliirdo Sound, and with the exception of A natina  were dredged from 
considerable depths, varying from 50 to 250 fathoms.

The rest of the specimens were collected off New Zealand ( t  'Ida my *, Y n n r ira r illa , 
Chionr), or from S. Trinidad Island (Barbatia).

The condition of the tissues was, in almost every case, rem arkably  good, especially 
when one considers the surroundings amidst which the work of preservation had to be 
done.

* M anuscrip t rece ited  O ctober C, l 'J l 'J  ¡S. t ’J H .].

V O L .  I I .
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II.- L I S T  O F  S T A T IO N S .
Station of». South Trinidad Island, ou the shore.

,, 90. North of New Zealand, seven miles E. of North Gape, 70 fathoms.
,. 104. New Zealand, Spirits Bay, near North  Gape, 11—20 fathoms.
,, 194. Antarctic, off Oates Land. 09° 4 4 ' S., 103° 2 4 ' E., 180-200 fathoms.
,. 910. ,, oh’ Glacier Tonyue, about 8 miles north  of H u t  Point,

MeMurdo Sound, 190-250 fathoms.
.. 921. .. off Gape Bird Peninsula, entrance to MeMurdo Sound, 250

fathoms.
,, 328. ,, MeMurdo Sound, 77 13' S.. 104 18' E., 207 fathoms.

229. „ „ „ 77° 5' S., 104' 1.7' E.. 140
., 340. Boss Sea, 77° 50' S., 104° 12' E., 100 fathoms.
.. 350. off Granite Harbour, entrance to MeMurdo Sound, 50 fathoms.

I l l — LIST O F  SPEC IES IN V E S T IG A T E D .

F 1 L 1 B R A N C H 1  A T A

ARCACEA, ARGI 1 LE.

Lissarca notorcadensis, M ehT. and Stand.
Station 331. Smitii (18), p. 75.

Adacnarca nitens. Pulseneer.
S tations 194. 310. 338, 339, 340, 350. Smitii (18). p. 70.

A i 'i‘ii (.Barbatia ) sp.
Station  36. Sm ith  (18), p. 105.

L IM O P S ID Æ .

Lim opsis grandis, Smith.
S ta tion  194. Sm ith (18). p. 70.

P H I  L O B R  Y T 1 >Æ .

Philohri/a lim oides, Smith.
Stations 331, 340. Smith (18). p. 77.

PEGTTNAGEA.
P E C T IN ID A E .

( '/dinops consociata, Smith.
Station 90. Smith (18), p. S9.
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OST ILEA CEA.
L T M 1D Æ .

Luna  ( L im a tu la ) hodt/som, Smith.
Station 331. Smith (18), p. 77.

El'LA-MELDl BK AN 0 1 11A TA.
SU H M Y T 1 L A C E A , C A K D 1T T D Æ .

I enericardia purjmwti-ta (Deshayes) ( Venericardia tuistralis, La in le. ?).
Station 134. Smith (18). p. 90.

V E N  l i l i  A U R A , Y E N  H R ID Æ .

('/none (C/munden) spissa  (Dashaves).
Station 134. Smith (18), p. 90.

A  N A T  tN  A C 'E  A. A N A T  1 NT I) /E .

A natum  ellij>tica, K ing nini Brodorip.
Oti Cape Evans, McAIurdo Sound, in 5 fathoms. Smitii (18), p. 78.

IV -  A N A T O M I C A L  D E S C R IP T IO N S .
F 1 L I B R A N C H I A T A .

ALCA CEA, ARCIDAE.

1. lis sa rca  notorcadensis, Ale.lv. and Stand. PI. 1, tigs. 1-7.
Station 331. Numerous specimens (in two separate bottles) dredged from the 

entrance to AlcAIurdo Sound, in 250 fathoms. The specimens in one of the bottles 
were clustered upon a piece of weed, tirmlv attacked to it by their byssus.

I t  will he seen from the diagram, PI. I, fig. 1, that in general the animal 
approaches in structure  to the type characteristic of the Arcas, though the anterior 
adductor, instead of being as in some species of the family merely reduced in size, is 
entirely absent.

J /antic.- The mantle  is open from end to end. Its border is quite simple, w ithout 
tentacles or eye-spots. In section it shows three simple folds, as in o ther members of 
the family. The middle of these (fig. 2, //?.ƒ.), which secretes the periostracnm, is very 
slightly  expressed, the inner (/'.ƒ.) is thick and swollen.

Jiuschs, — There is only one adductor (the posterior), the anterior ic in g  entirely 
absent. There are three pairs of pedal muscles— two anterior and one posterior. ( >f 
these the posterior retractors are the largest and most powerful (though much less so 
than in most Areas) and are inserted almost entirely into the byssal papilla. The 
anterior retractors (Pig- I, a.r.p.) occupy the usual position between the «esophagus 
and the cerebral ganglia ; the o ther pair of musides (e.j>.). the ele\ atores pedis, which
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arc really nothing more than local concentrations of the ordinary muscles of the body- 
wall, lie further hack and pass, from their origin upon the shell on a level with the 
oesophagus, down the surface of the visceral mass on either side of the pedal ganglia, 
into the base of the bvssal papilla.

Foot.— This is of the type commonly met with in the Areidm, laterally com­
pressed. with prominent toe and heel and with the ventral surface eleft by a deep byssal 
groove into which protrudes a tongue-shaped papilla (Fig. 1, by.p.), beset upon its 
surface by a series of low longitudinal laminæ. The byssus consists of several (three in 
the specimen examined) short flattened filaments.

Nervous System (tnil Sense- Organs.—The cerebral and visceral ganglia are respectively 
widely separated, the pedal coalesced. Abdominal 'sense-organs and otoeysts are well 
developed and occupy the usual positions.

In addition to these sense-organs there is, upon the anterior extremity of caeli 
inner gill-lamella, where it merges with the hinder end of the inner labial palp, a well- 
marked “ cephalic, ’’ eye similar to those described by Pelseneer (11, 16) and Thiele (19, 
p. 3 8 0 )  in certain iMytilacea and Arcaeea (Figs. 1, 3 ,  ).* The eye consists of a deeply
pigmented open cup (Fig. 4) occupied by a homogeneous cuticular plug. The nerve- 
supply to the organ was not traced.

I t  was observed by Pelseneer (16. p. 770) tha t among Mytilidae and Areidæ, 
‘•cephalic" eyes, though common, did not occur in species inhabiting a depth of more 
than 2 5 0 - 3 0 0  metres— a depth to which light does not penetrate. In view of this 
observation, which is of some importance in estimating the probable functional value 
of these organs, it is of interest to find that the present specimens of Lissarca  were 
obtained from a depth of 2 5 0  fathoms, those of Philobrya (in which also “ cephalic” 
eyes occur) from 1G0 and 2 5 0  fathoms, and those of Ai/amarea  from depths ran ting  
from 5 0  to 2 5 0  fathoms.

Digest i re Organs.— The lips and palps are ribbon-like as in other Arcas. The free part 
of the outer palp is for most of its extent very narrow (Fig. 5 b , a.pip.) and represents 
only the extreme margin of the organ, its basal parts being adherent to the mantle.

[Mesial to the inner lip, in the angle between the lip and the body-wall, and a t a 
short distance behind the mouth, there is on cither side a pore th a t  leads into a finger- 
shaped caeeal tube (Figs. 1, 5 a ,  and 5 b ,  I.e.). The caecum (Fig. G, I.e.) is lined by a 
deep columnar epithelium, and is occupied by a homogeneous material, probably in the 
nature of a secretion. L have not come across any description of similar caeca in this 
position in other Lamellibranchs, but in the present collection I have observed them, as 
will be mentioned later, in Adacnarca and Philobrya. There seems little doubt that 
these tubes are glandular, but what their purpose may be, and with what organs in 
other groups of A oil uses they may lie compared it is difficult to suggest.

* Ceplnilic eyes have  been recorded in  M ytilu s , M o d io la r ia , L ithotlom us, . l e im ia  ta ren tin a , S e ^ tife r^  
M alleus, M e lca yr iu a , A n o m ia , P e r n a , A rc a  lactea , A rc a  spp.
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In connection with these eaeeal tubes, it is of interest to note that in the three 
species in which they have been observed (i.e., O s*«rea, Adacnarca, P/iilobn/a) there is 
a lnoditication of the epithelium along the inner margin of the gill-axis. In this 
position, s ta r ting  from a point in about the same transverse plane as the pedal ganglia, 
is an elevated ridge of deep columnar epithelium. At its commencement (big. 7, e/>.r.) 
the ridge is narrow and sharply defined, resembling closely, when cut transversely, a 
cross section of an abdominal sense-organ. Further hack it gradually  becomes broader 
and Hatter, and finally merges in the epithelium covering the branchial nerve. W ithou t 
further knowledge one hesitates to suggest what the function of this band of elevated 
epithelium m ay be, but the  fact that  it occurs, so far as observed, onlv in the same 
species as possess the above-mentioned labial caeca is certainly of interest, and possibly 
m ay mean that  the two organs are in some way functionally related to one another.

The alim entary  canal (Fig. 1) is quite similar to th a t  of other members of the 
family (see M atthias, 6, p. 363). The stomach is in wide communication on either 
side with the lobules of the hepato-pancreas. The latter, as seems to be the case in
all the more primitive Lamellibranchs, are large, simple, and very loosely packed
together. The descending arm of the stomach (gastro-iutestine, Fig. 1, ;/.i«/.) is 
capacious, and closely resembles in its internal s tructure th a t  of Arc« barbata, figured 
by M atth ias (6, PI. Y H I, Figs. 13, 17). The upward bend of the intestine passes 
below' and behind the heart on its way to the upper surface of the adductor.

Heart «ml Pericardium.— The auricles are not united behind the ventricle, as 
they are in some species of Arra. The ventricle, although slightly expanded in a 
transverse direction and bifid a t either end, is not markedly drawn out, to either side
and separated, as in so m any members of this family in which, owing to the
development of the retractor pedis, the  width of the back is excessive.

The pericardium also (Fig. 1, ]>.e.), though large, is s ingle; it is produced forward 
on either side, forming a pair of funnels leading to the reno-pericardial ducts (Fig. 1, 
r.jx'.d.). There is uo developm ent of pericardial glaud-tissue upon the auricles.

/¿Mu/ O njans.— The nephridium  is of the simple type characteristic of the family, 
and resembles in all particulars th a t  described for Adacnarca  by Pelseneer (12, p. 43).

The tw'o orgaus are quite  separate from one another. Each (Fig. 1, c.) is a simple 
sac covering the anterior face of the adductor, and wrapped round the retractin' pedis. 
The inner surface is for the most part  plain, bu t  towards the anterior end of the organ 
is to some ex ten t pleated. The kidney opens to the exterior close to its anterior end 
(Fig. 1, r.o.), and slightly behind this point receives vcntrally  the reno-pericardial duct 
(Fig. 1, r.jir.d.), wdiich passes to this point from the pericardium ;wr<Es its mesial 
surface.

(denerafire On/an#.- Tin* sexes are separate, and in the specimens examined the 
gonads were ripe and active.

The gonads of the two sides are not completely separate, but. as recorded also by 
Pclscneer (12, p. 42) in his account of Adacnarca , are in direct and open connection
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with one another in the ventral part« of the visceral mass. The genital <lncb passes 
backwards along the lateral surface of the eerebro-visceral connective, and opens below 
it s lightly  in front of and < p lí i t c separately  from the renal aperture (Fig. 1, </.".).

<¡ills. —The gills are supported 0 1 1  either side by a muscular axis, which extends 
freely behind the adductor (Fig. 1. They  have the filamentary s tructure  and
general freedom characteristic of the Areacea. The two deniibrauchs are unequal ; the 
inner, which is the larger of the two, extends forward as far as the inner palp (Fig. 3), 
a short distance in advance of the  anterior ex trem ity  of the outer demibranrh.

The anterior filament of the inner demibranch is direct, swollen, and slightly  
elbowed (Fig. 3 , /A), as i t  is also in Adacnarca  and Plulohri/a (see below). The rest 
of the filaments in both demibranelis, except for a l'ew a t  the extreme binder end, are 
retlected, but have no in ter-filam entary unions of any sort, except th a t  possibly there 
m ay be a ciliary union between them  at the angles of reflexion and a t the retlected free 
extremities, b u t  of this I could not be quite  certain. The individual filaments are 
rem arkab ly  short and stout, with knobbed rather  than hooked tree extremities, and in 
these particulars present a somewhat embryonic appearance. The cavity  of each is 
divided longitudinally  by a delicate septum.

2. Adacnarca nitens, Pelseneer. PI. 11, figs. s —;><•.O
Stations 194, 3lf>, 338, 339, 340. 35G. A dozen or so specimens (in six separate 

bottles) taken from 50-250  fathoms in and near dleMurdo Sound.
The anatom y of this species has been described by Pelseneer (12, p. 41), b u t  

a lthough in general the present specimens correspond very  well with his description, 
there are a few points of difference sufficiently remarkable to make it a m a t te r  of some 
difficult} to reconcile them  completely with his account.

For instance, the “ Belgica ” specimens had two adductors, though  the anterior 
one was sm all;  in these the anterior adductor is absent. In the “ B e lg ica” specimens 
the filaments of the  inner demibranch were direct only ; in these, except for a few a t  
the h inder end of the demibranch, they  are reflected. In these specimens, too, there is 
a well-developed “ cephalic” eye, and though of course i t  is possible, it is a t  the same 
time very  unlikely th a t  this organ, if p resent in the  “ B e lg ica” specimens, should have 
escaped Pelsencer’s notice, yet he makes no mention of it.

These differences of s tructure  are difficult to explain, and if no mistake of 
observation or identification has been made, seem to suggest th a t  two eloselv allied 
species m ay secrete shells of practically identical form.

The examination of two specimens by means of serial sections, and of three others 
by partial dissia-1 ion, showed th a t  in general structure  Adacnarca nitens very closely 
resembles Lissarca, with strong leanings in various particulars to P/iilnlna/a (see below).

Máseles.— A posterior adductor only is present. The pedal rctraBtors are similar to 
those of Lissarca, except that  the body-museles are not develoucd as in that genus to 
form a definite pedal elevator.
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Acrvous Si/s/rni and Sense-<hyans. -Tin1 nervous system is similar lo that of 
Lissarca , but the otocysts are smaller ami lie closer to the sides of the pedal ganglia.

A cephalic eye is present in the usual position at the junction of the inner labial 
palp and inner demibranch. The eye was little more than a pigment-fleck in one 
instance (Fig. 8, e.e.), hut in another specimen was a well-formed pigmented enp 
occupied by a mass of hyaline material, larger and better formed than tin* cephalic 
eye of Lissarca  shown in Fig. 4.

Dn/esfii'i' O njans and llcart. Tin* labial ca tira  and sub-bra* Ilia 1 epithelial ridge 
mentioned in the description ol Lí Mu rea arc present, the latter being peculiarly well 
developed and deep (Fig. P a , n, c, e/>.r.).

The rectum, though not actually perforating the ventricle of the heart, is embedded 
in the tissues of its ventral walls. The auricles, unlike those of Lissarca, unite freely 
behind the ventricle below the rectum. Tliev show no development of pericardial 
gland-t issue.

Gills. As mentioned above, the lilaments of each demibranch arc rcllccted and 
not, as was the case in P e lseneeri  specimens, those of the outer one onlv. This was 
observed in whole preparations of the gills of three individuals from Stations 416, 448, 
44P ; and in each case the. condition was perfectly plain and open to no doubt (Fig. 8 a ). 

Towards the hinder end of both demibranchs, bu t especially of the inner, the reflexion 
of the filaments becomes gradually  less and less, some fifteen filaments of the inner 
demibranch being simply direct.

In the specimens used for sections reflexion of the inner demibranch seemed to 
extend onlv about as far back as the middle of the bodv, but as sections vertical to•J ¿ 7
the body «uít the gills very obliquely, this is the appearance that would naturally be 
presented, hearing in mind that the posterior fourth or so of the filaments are in fact 
direct.

The forward extension of the two demibranchs is similar to that of Lissarca , and 
as in that genus and in P/iilobri/a the anterior filament of the inner demibranch is 
swollen and without reflexion. In the details of their structure the gills bear a strongO O
likeness to those of P/n/obri/a (see below). The individual filaments are longer and 
more slender than those of Lissarca , and are united in both descending and ascending 
arms by ciliated discs situated about half-way down the lamina. Tliev are also in 
ciliarv union at their free ends ami at the angle of reflexion. The retlected free end of 
each terminates in a pronounced hook. The cavity of each filament is divided bv a 
longitudinal septum.

In both Lissarca and Adacnarca, the outer demibranch as it passes forward 
separates from the inner demibranch and shifts its attachment more or less from the 
body to the mantle.

In L issarca this divergence is very slight, but in Adacnarca is of considerable 
extent (Fig. P a , a.<L, i.d.). The portion of the mantle-cavity included between t h e  

forward ends of the demibranchs extends upwards beyond the attachments of the gills
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(Fig. 9a, m y .) and from the. point at which both dcmihranchs become attached to the 
body still continues backwards (Fig. 9n, »i.e.), burrowing beneath the in tegum ent 
above the kidney nearly to the level of the  adductor (Fig. 9o, nix.). A similar 
supra-branchial extension of the m antle-eavity  occurs, as will be mentioned later, in 
J ’hilobri/a.

In one of the specimens examined a num ber of eggs had been extruded, and were 
lying in the m antle-eavity  in front of and between the gills.* The eggs were loaded 
with yolk-granules of remarkable size, and were surrounded by a very delicate vitelline 
membrane, in s tr ik ing contrast to the  heavily encapsuled eggs of Venericardia  and the 
Auatiuaeea mentioned below.

3. A rca  (B arba tia ) sp.

S tation 36. Two specimens from a rock-pool in South Trinidad.
The anim al in all essential particulars shows the type  of struc ture  characteristic of 

the  genus Arca.
The byssal appara tus  is s trong ly  developed, and, as in o ther Arcas in which this 

is the  case, the posterior retraetor pellis is enormous, and dominates the  a rrangem ent 
of the  o ther  soft parts  in its neighbourhood, crowding the heart and the  main p a r t  of 
the pericardium forward, and separatiug the  hinder pa rt  of the  kidneys and pressing 
them  downwards into the upper pa rt  of the  gill-axis.

Another factor th a t  exerts g rea t  influence upon the form of the heart and peri­
cardium in most species of Arca  is the grea t bread th  of the  body between the ambones. 
In the species under review this region is very broad, and the heart and pericardium 
are stretched transversely, separatiug both  into distinct and disconnected halves, 
except for an extrem ely  narrow communication between the anterior extremities of 
the  ventricles. The walls of the two pericardial chambers are united to this transverse 
ventricular connection, bu t the chambers themselves show no open communication with 
one another.

The passage between the auricles and ventricles is guarded by  valves, and not 
merely by  a sphincter muscle as described by  M atth ias (6, p. 422) in A . (B arba tia ) 
platei.

The rectum, in passing from the visceral mass to the upper surface of the  adductor, 
lies below and behind the connection between the  two ventricles, a position common to 
m any  species of Arca, though no t universal th roughout the  genus.

Xerecus System  and Sense- 0 n/ans .— The nervous system shows lateral concen­
tra tion of bo th  the visceral and the pedal ganglia. The abdominal sense-organs are, 
as usual in the  genus, well developed ; the  otocysts are relatively small, oval in shape, 
and situated slightly  above and to the outer side of the pedal ganglia.

* In cu b a tio n , though  as a  ru le ra re  am ongst m arine  L am ellib ranchs, is s ta ted  by  P elseneer 
( l l , ] i .  101) to  be ch a rac te ris tic  of m any A n ta rc tic  species.
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At the anterior ex trem ity  of the inner demibranch, a t  tile point where it joins the 
inner labial pai]), is a small cup-shaped vestigial “ eephnlie" eye. similar to those 
described above in JJssarea. Clip-shaped eve-spots of a like character occur in some 
numbers, along the outer fold of the mantle-edge. particularly in the inhalent area 
towards its hinder end.

Jlenal O njans.— The kidneys are similar both in general s tructure and iii the 
disposition of the reno-pericardial duet and external opening, and in the union of the 
la t te r  with the genital duct, to the type of these organs in the genus Arca  described 
by  Odlmer (8. p. 298).

G ills .— The gills are of the usual Aren  type. The iilaments are united by ciliated 
discs at four points on the descending and three on the reflected arm. and there is also 
close ciliary connection between their retlected extremities and at the angle of reflexion. 
A short interlam inar membrane fills in the angle of reflexion of each filament.

LIMOPSIDAE.
4. Lim opsis  g vaiuli s . Smith. PI. II, figs. 10-12.

Station 194. Numerous specimens of different sizes obtained off Oates Land 
in 1S0-200 fathoms.

The animals of three species of this genus (71. peloi/ieii, L . m inuto, and L. runre/fatu) 
have been figured and briefly described by Pelseneer (9, p. 12, PI. 11, Figs. 1 and 2, 
and 16a. p. 21). They are chiefly remarkable for the  great size and muscularity  of the 
gill-axis.

A diagrammatic view of the arrangem ent of the chief internal organs of L. t/randis 
is shown in Fig. 10. to which m av be added the following notes :—

O '  V O

M antle and Foot.— The m antle  is without tentacles, papilla), or eve-spots ; its folds 
(in cross-section) resemble those of Barbatia.

The byssus is small and filiform; it  is formed upon the surface and around the 
base of a long conical and longitudinally pleated papilla, springing from the base of a 
deep byssal pit (Fig. 10, !>>/.]>.).

Nerroim System  am i Sense- O njans .— The visceral ganglia are coalesced, as they are 
in Pretunculus, and are of considerable size and importance. The branchial nerves th a t  
arise from them are large and richly ganglionatcd, and underlie a well-marked epithelial 
thickening (Spengel’s organ).

The abdominal sense-organs and otocysts are well developed ; the la t te r  retain 
indications of their original im agina tion  from the exterior in the form of a m inute 
duct. In one specimen this duct was still apparently  in open communication with the 
ex terior:  in another it terminated in a small dilatation before reaching the surface of 
the body.

Bii/estire Ortjans.— The palps are directly continuous with the lips; they are 
small, though somewhat swollen and little, if at all, fluted upon their apposed surfaces. 
The inner lip ami palp is a simple fold similar from end to end ; the outer lip (Fig. 11,

VOL. II. 2 I ’
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o.l.) consists of a swollen base continuons with the palp, and, like it, lined by a deep 
glandular epithelium, and of a thin m embranous extension (Fig. 11, c.rt.) by  which its 
free edge is made to overhang the m outh  and lower lip like a curtain. This extension 
is covered by a thin non-glandular epithelium, and term inates abrupt!}' a t  the junction 
of the lip with the palp.

H eart.— The ventricle of the  heart is perforated by the in testine : the  auricles 
are voluminous and communicate w ith  one another beneath and  behind the ventricle 
(Fig. 10, au x .), and show in their posterior region a feeble development of pericardial 
gland-tissue.

l im a i  Oryans.— The kidney is more complicated by labyrinthine folding of its 
walls than  in the Arcidae. I t  opens close to its anterior end by a short duct into a 
small sinus common to it  and to the  genital duet. On a plane sligh tly  posterior to 
this lies the reno-pericardial duct, which passes from the anterior region of the 
pericardium across the lateral surface of the kidney to its ventral wall. The two 
kidneys are quite  separate from each other, b u t  towards their hinder end are closely 
applied and fold in between the  posterior pedal retractors, differing apparently  in this 
particu lar  from the kidneys of Pectunculus (8. p. b00).

G ills.— The. gill-axis, as noted by  Pelseneer, is extrem ely  large and muscular. 
The muscles, as in o ther Areacea, consist of two bands situa ted  a t  the base of each 
demibranch, and take their  origin from the shell ju s t  above the anterior ex trem ity  of 
the gills (Fig. 10. br.m.). A lthough these muscles are rem arkably well developed they 
constitute a small pa rt  only of the gill-axis (Fig. 12, m.), which is composed m ainly  of 
a cartilaginoid connective tissue (Fig. 12, c.).

The filaments of both demibranchs are retlected, and are united by ciliated discs 
at about the mid-region of both descending and ascending arms. So far as could beCD o  o

observed, there is also ciliary connection between the filaments a t  the angle of reflexion 
and a t  their free extremities. There are no in terlam inar unions.

PHILOBRYIDAE

5. Philobrya limoides, Smith. PI. III ,  figs. lb -1 5 .

Stations 3b 1 and b40. A few specimens dredged in 250 and 1G0 fathom s oti' the
entrance to MeMurdo Bound.

The anatom y of an allied species, Philobrya sabhrvis, has been described by
Pelseneer in his Report on the Collections of the S.S. “ B elg ica” (12, p. 42), and in 
most particulars of a ny  importance his description of th a t  species applies equally  well 
to P . /¡moldes. The following few additional notes seem, however, of sufficient interest 
to be recorded :—

M antle and Pout.— The mautle-border has no e y e - s p o t s  or ten tacles ;  its edge in 
cross-section closely resembles th a t  of Lissarca  (PI. I, fig. 2), except th a t  the outer 
fold is smaller, the  middle slightly  more pronounced, and the inner more swollen. The 
byssus is strong, with a solid root broken up into about th ir ty  filaments.



A N A T O M Y  O F  P E L E C Y P O D A  H E R N E . 243

Digestin' Organs.— The lips and palps roseni]»le those of Lissarca and Adacnarca, 
and, as in those two genera, the outer palp is for most of its ex ten t confluent with the 
mantle, its extreme edge only projecting freely (see Lissarca , Fig. 5 n, <>■]>/]>.). I t  is 
also w orthy of record th a t  in Philohrga. as in the two above-mentioned species, there 
is a well-developed labial cæcmn, apparently  of a glandular nature, opening to the 
exterior in the angle between the inner lip and the body-wall (Fig. 13, /.c.).

I t  is to be notio |a .  too, that in Phi/abn/a, as in Lissarca and Adacnarca (the onlv 
three genera in which, so far as observed, labial cinca occur), the epithelium of tia' inner 
side of the gill-axis is increased in depth and forms a prominent sub-branchial ridge 
(Fig. 14, ej/.r.), similar, both in extent, form, and structure, to that alreadv described 
above in the account of /a'ssarca (Fig. 7, cp.r.).

Pense- Organs.— At the extreme anterior end of the inner demibranch, at the point 
where it is a ttached to the inner palp, is a “ cephalic ” eye, well formed and of some 
considerable size. As is usually the case with this vestigial organ, it has the form of• ' O 7
an open cup of deeply-pigmented cells, filled in by a mass of homogeneous transparent 
substance (Fig. 15).

Heart.— The ventricle of the heart is perforated by the in tes tine ;  and behind the 
ventricle, as described by Pelseneer for P. sublaevis, the two auricles communicate with 
one another by  a wide passage (Fig. 13, a a.c.). The connection between the auricles 
ami ventricle is quite  normal, there being no indication of the double communication 
on the left side found by Pelseneer (probably as a variation) in his specimen of 
P. subLwis.

Henal Organs.— The renal organs and genital duct are closelv similar in structure 
and relations to those of Lissarca and Adacnarca.

Gills.— The gills in their disposition and in the details of their structure resemble 
those of Adacnarca, except tha t  in P/iilobrga the  reflexion of both demibranchs is 
more extensive, and the reflected angle of each filament is s trengthened by a short 
inter-lam inar web. The cavity  of each filament is divided longitudinally bv a septum.

In view of the several particulars just mentioned (palps, labial cSca, sub-branchial 
epithelial ridge, gill-structure), in which Philobrya limoides shows a marked similarity 
of s tructure to Adacnarca, it is of some interest to find th a t  there is also a close 
likeness between these two genera in the disposition of the mantle-cavitv in relatie m 
to the anterior pa rt  of the gills.

I t  was pointed out above th a t  in Adacnarca the m antle-eavity  extends upwards 
for some distance between the separated anterior a ttachm ents  of the two demibranchs, 
and th a t  further back this extension is cut off from the general mantle-cavitv  bv  the 
transference of the a ttachm ent of the  outer demibranch from the mantle to the body-
wall, and runs back for some distance as a blind pocket between the kidney and the
surface of the body (Figs. (.)A, n, r , »i.e.). In P/ii/obrga the relation of the mantle-
eavity  to the gill-attachmeiit is precisely the same. There is a similar upward
extension of the mantle-eavity  between the separated anterior a ttachm ents  of the
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demibranchs (Fig. 14, nu:.), which term inates fu rther  back as a blind pocket between 
the 1 >ody-surface and the kidney.

W ithout further and more extensive inquiry  it is hardly  possible to judge 
adequately  of the importance of sueli s tructural details as these ;  bu t,  so far as can 
be seen with the m aterial a t  hand, they are undoubtedly  suggestive of an  affinity 
between the animals concerned closer than th a t  indicated lay their  shells, and thus lend 
additional support to P e lsenee r i  view th a t  Philobrya  is in tru th  in tim ate ly  related to 
the Arcidea, and particu larly  to Adacnarca, a lthough the shell is usually assigned to 
another  family of the Areacea.

PEC TINACEA.

PECTINIDAE.

G. Chlanu/s consociata, Smith.

Station 9G. A few specimens from 50 fathoms off N orth  Cape, New Zealand.
The ana tom y of the animal is of the Pecten ty p e ;  although, owing to the  presence 

of a s trong  bvssal apparatus, the musculature differs considerably from th a t  of the 
genus Pecten , and bv  its one-sided developm ent throws the body more or less out of 
symm etry.

M antle .— The m antle  is quite  similar to  th a t  of Pecten, with a large in turned inner 
fold or curtain, and numerous (»yes of the Pecten type along its free border.

M uscles am i Poot.— The single adductor muscle consists of two distinct parts, 
which are situated, when the hinge-line is placed to the left, one above the other. The 
fibres of each part are diagonal to those of the o th e r ;  those of the upper part  passing 
forwards from r igh t to left, and those of the lower forward from left to right. As in 
Pecten, the fibres of the two parts differ in histological structure  : those of the  lower part  
being transversely str iated , those of the upper smooth. The posterior pedal retractors 
are represented by that of the left side only. This muscle is of grea t size, and passes 
across the body behind the pericardium to the base of the bvssal papilla, into which it 
is inserted.

The byssal papilla occupies a deep cleft in the ventral surface of the finger-shaped 
foot, and as in Arca  and Barbatia  is broken up into a num ber of parallel longitudinal 
laminae.

M erm as System  and Sense-(.hyans.— The central nervous system resembles th a t  of 
Pecten, particularly  in the extreme condensation of the cerebral and pedal ganglia, these 
being so closely applied to one ano ther  th a t  they form a continuous horse-shoe shaped 
mass without any outward indication of cerebro-pedal connectives or pedal commissure. 
The cerebral ganglia are, as in J ’ecfen, widely separated.

The otocysts are large, and lie above the pedal ganglia, within the embrace of the 
cerel>ro-pcdal mass.
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Digestive Organs.— The alim entary (.-anal, and the relation of the rectum to the 
heart, are the same as in Pecten.

Henni am i Generative Organs.— The renal organs are of the Pecten tvpe, with the 
external orifice situated at the posterior end, and the reno-pericardial duct in front. 
Upon the auricles is a very considerable aecnmulation of pericardial gland-tissne.

The sexes are separate (the specimen examined was a male), hut the opening of 
the gonad to the exterior could not he traced.

G ills.— The gills are of the Pecten type, filamentous and deeply pleated, with ten 
ordinary filaments to the pleat, and enlarged chief filaments a t the re-entrant angles. 
The filaments a t  the projecting angles are not modified.

The filaments of both  demibranchs are reflected, and are united at numerous 
levels by cilia borne upon prominences th a t  project towards the inter-laminar space. 
The cavity  of each filament is divided by a longitudinal septum, attached on either side 
to a prominent thickening of its chitinons lining.

O STRÆ ACEA.

LIM1DÆ.

7. -him a  ( U m a tilla ) hodgsoni, Smith. PI. III, figs. 1G, 17.

S tation 331. Two bottles, containing numerous specimens dredged oti' Cape Bird, 
MeMurdo Sound, in 250 fathoms.

Compared with o ther species of Lim a  (for instance, L. hians, L . elliptica) the 
animal is relatively long from the hinge to the  adductor. The organs situated  in this 
region (heart, kidney, etc.) are therefore not so much cramped as in these and other 
species of ijima, and show on the whole a less specialised and apparently  more primitive 
condition.

M antle.— The mantle  has the structure commonly found in the genus (7, p. 20), 
with a voluminous curtain, beset on its inner surface with many tentacles. The 
tentacles, although well developed, are scarcely so numerous as in certain other species 
(e.g., I j. h ia n s ) .  Nowhere do they exceed from three to four rows, and anteriorlv, in 
the region in which the curtains are united, are reduced to a single row.

J ia  sales and. Poof.— Upon the upper edge of the adductor is a small muscle
(Figs. 1G, 17, in.) which, at first sight m ight easily, from its area of origin, be mistaken 
either for the retractor pedis, or for a specialised portion of the adductor. It is, 
however, in rea lity  pa rt  of the m antle-musculature, and passes towards the middle line 
into the base of the curtain a short distance in front of its dorsal closure.

The pedal retractors are remarkably weak ; the posterior seem to be absent, bu t in
place of them  (functionally) are two small muscles (Figs. 1G, 17, j/.r./i.) tha t  arise from 
the mantle-border behind the adductor, as described by  Pelseneer (16a, p. 34), and pass 
across its posterior surface to the hinder part  of the visceral mass and foot. The 
anterior retractors have no clearly defined origin from the shell, but are formed by the
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aggregation nf scattered musele-fibres, s itua ted  in the body-wall in the neighbourhood 
of the ventral ex trem ity  of the hinge.

The foot shows upon its ventra l surface a shallow byssal cleft, which deepens a t  its 
posterior ex trem ity  to form a p it  occupied by  from 8 -10  longitudinal laminæ, 
surrounded by a considerable depth  of g landular  tissue. There is apparently , however, 
no byssus.

N'errons System  and Sense-O rgans.— In conformity with the relatively grea t 
length  of the body, the  visceral and eerehral ganglia lie a t  some distance apart,  and  do 
no t show the  remarkable concentration towards one another  th a t  has been described by  
Pelseneer (15, p. 874) in certain species of L im a . The cerebral and pedal ganglia are, 
on the  o ther hand, closely approxim ated to one another, united  by  short s tou t  
connectives.

The otocysts arc large, and lie behind the  cerebro-pedal connectives.
Digestive Organs.— The m outh  opens freely to the  m antle-eavity  between the lips, 

and  is not shu t in, as in m any species of L im a  (Pelseneer, 13, p. 722, and 16a, p. 34), 
by  the fusion of the lips in front of it. The stomach, as in L. hians , lies m ainly in the  
left umbo.

The intestine occupies the  position shown in Fig. 16, forming a simple S-shaped 
coil which, in its forward bend, passes to the  r ig h t  of the  stomach and thence bends 
backwards between and below the two lateral chambers of the pericardium and divisions 
of the heart, and above the hinder connecting passage of the  pericardium (Fig. 1G, pc.c.) 
to reach the upper surface of the  adductor.

H eart.— Owing to the g rea t  breadth  of the  dorsal surface of the  body, the heart  
and pericardium are drawn out to either side, as in m any  of the  Arcidæ. The heart is, 
in fact, completely separated into two lateral halves, each consisting of a single ventricle 
and auricle. In front, each, ventricle is continued forward as a fine aortic vessel 
beneath the floor of the anterior ex trem ity  of the pericardium, and m ay possibly form a 
connection through this vessel with th a t  of the  opposite side.

Ao actual passage from one ventricle to the o ther was, however, satisfactorily 
traced, either by  sections or dissections, and  if present i t  m ust be exceedingly minute. 
In A. hians the ventricles, though widely separated laterally, are iu communication, 
close in front of the adductor, by  a connecting channel, which, though  narrow, can y e t  
easily be traced even by  d iA c tio n .

The pericardium conforms to the  shape of the  heart, b u t  posteriorly the two lateral 
chambers into which it is divided communicate beneath the rectum by a narrow channel 
(Fig. LG, ¡"-'.r.). Pericardial gland-cells are freely d istr ibu ted  upon and within the 
auricles.

Jienal and Generative Organs.— The renal organs (Fig. 1G, r.) are saccular, and 
occupy a position beneath the pericardium from a short distance behind its anterior 
ex trem ity  to the antero-ventral face of the  adductor, having thus a much greater an te ro ­
posterior extent than  in the species of L u n a  described by Odliner (8, p. 307).
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The reno-pericardial duct (h i”', lí*, r.pr.d.) arises from the lateral border of the 
perSirdium some little way hehiud its forward extremitv, ami passes across the ontrr 
sida of the saccular distal arm of the kidney to reach its ventral surface. Short lv before 
its connmmicatiou with the main cavity of the kiduev it receives the nr nil.ul duct 
(Fig. 16. ¡f.d.). The two capacious distal arms of the kiduev are widelv united 
beneath’ the pericardium, close in front of the adductor (Fig. 16. r.r.). Posterior 
to this communication each is prolonged upon the surface of the adductor nearly 
as far as the visceral ganglion and close to its termination ojietis to the exterior 
(Fig. 16. v.u.).

The sexes are séparai c.
GUIs.— The gills are similar in structure  to those of other members oí the ironus.*2? O
The chief filaments resemble in cross-section most nearly  those of Lima infinta 

(Eidewood. 17, p. 215) ; there are twelve filaments to the ¡ileat. The apical filaments 
are unmodified. In ter lam inar  unions occur between the chief filaments and extend for 
some little distance upwards from the angle of reflexion ; intcrfilamentary unions are 
numerous and roughly  alternate in position from pleat to pleat. The individual 
filaments have no longitudinal in trafilam entary .septum.

The gill-axis contains two stout longitudinal muscle-bands. which, in front, on ao  o  -
level with the upper region of the stomach, become blended with the muscles of the 
body-wall. Similar muscle-bands run along the continuous selvedge th a t  forms the 
free margin of the reflected laminæ and along the reflected angle of each demibranch. 
The hinder end of the gill-axis is not a ttached simply to the ventral surface of the 
adductor, as it is in the Areacea, bu t extends to the m antle  behind the adductor 
(Fig. 17), leaving, between its inner m argin  and the edge of the ¡rosterior retractor 
pedis, a small orifice (Fig. 17, o.) t h a t  leads into a space of considerable extent (m .d .), 
situated upon the posterior and dorsal surface of the adductor, and reaching as far forward 
as the hinder limit of the pericardium.

This cavity, which occurs also, though to a lew degree, in L, hians, is a 
diverticulum of the mantle-eavity, within the substance of the mantle  and gill-axis. and 
has apparently  been developed in relation to the excessive breadth of the adductor, 
filling in the lateral parts of the abnormally wide space between the rectum and 
the insertion of tha t  muscle.

E U L A M E L L IB R A N C H IA T A .

SUBSflTTILAG'EA, CARDITIDAE.

8. Venericardia purpurata  (Deshayes) (T 'anaricurdia a u s t r a l i s ,  Lamarck ?). I’l, 111, 

fig. 18.
Station 134. New Zealand. E. of N orth  ( 'apae, 11—20 fathoms.
iso far as can be ascertained from previously published descriptions of the anatom y 

of genera belonging to this family, there is little of importance to distinguish this genus
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from Cardita. A diagram  of the  general disposition of the internal organs is shown 
in PI. f ir .  Fig. 18, to which the following notes m ay  be added :—

Foot.— The sole of the foot is cleft longitudinally  by  a shallow g u t te r  surrounded 
by  a small am ount of gland-tissue. Posteriorly, the  cleft term inates in a p it  whose
walls are pleated longitudinally  and into which projects a small papilla. The g u t te r
and p it  contained a little  coagulated secretion, and were surrounded by a considerable 
mass of gland-tissue, bu t there was 1 1 0  definite byssus in any of the  specimens. In 
some species of Cardita the byssus is peculiarly strong.

Nervous Sgstem  and Sense-Organs. —  The pedal ganglia are coherent bu t 
superficially separate, the visceral ganglia completely fused together. There is no 
abdominal sense-organ, b u t  Spcngcl’s organ upon the root of the branchial nerve is 
fairly  pia mounced.

11, ’art and liera d (tn/ans.— The ventricle of the heart  is perforated by the rectum. 
The surface of the  auricles, and particularly  their in ternal trabecula^, a r e . richly beset 
by cells of (apparently) pericardial gland-tissue. Owing to the som ew hat imperfect 
preservation of the tissues, K ebcr’s organ could not be identified with certainty.

The k idney corresponds in its general s tructure, in the position of its external 
orifice, the  relations of the  reno-pericardial duct, and the position and ex ten t of the 
intercom munication between the distal arms, with the description and figure of the 
renal organ of Cardita given by Odhner (8, p. b 14).

GUIs.— The gills resend »le in their struc ture  those of Cardita (Ridewood, 17,
p. 221).

Generative O r g a n s . — The sexes are separa te ;  the genital duc t  opens close in front 
of the orifice of the kidney. The ovarian eggs are surrounded by a thick hyaline 
capsule, the outer parts  of which are dense, the deeper parts  vacuolated. lii the 
fresh s ta te  1 1 0  doubt the deeper layers were fluid, and owe their  shrunken vacuolated 
appearance in this prepared m ateria l to the  action of the  reagents  used in i ts  
preservation. The whole capsule stains deeply with hæmatoxvlin.

A lthough, as a rule, the eggs of marine Lamellibranchs are practically naked, 
enclosed a t  the m ost in an extrem ely thin vitelline m embrane, a thick capsule similar 
to the above is common in fresh-water genera and among the Anatinaeca, and is 
figured by Deshayes in Cardita erdgeulata and in Trigonella (I, PI. CVI, Fig. 5, 
PI. L II ,  Fig. 7), and described by Lovén (5, p. 317) in Cardium ¡n/gmcvum.

In one of the  specimens examined the eggs had been laid, and were found in 
masses in the in terlam inar spaces of all four demibranchs. In this position they  were 
closely packed and adherent to one another  by  the surfaces of their capsules.- There 
seems 1 1 0  doubt th a t  these eggs were lodged in the gills for purposes of incubation, a 
habit  of somewhat rare occurrence among marine Lamellibranchs (14, p. 243), though 
common enough among fresh-water forms.Ö O
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E U L A M E L L IB R A N C H IA T A .

VENÄKAC’EA. VEXKUllLE.

9. Chione ( t 'limm l< a) fijtissyi (1 tcshayes). l ’l. I l l ,  tig. lii.

Station 134. Numerous specimens from I L tu ‘20 fathoms, oil' the north of Now 
Zealand.

The general anatomy of the animal, as is shown hy the diagram (f ig. ID), presents 
the type common to other members of the family (see Eon/.? rerrucosa, ] )esha ves, 1, 
Id. XCir, etc.).

Foot.—The byssal apparatus is in very much the condition of that described above 
for Venericardia.

SVh.sv-Orr/ans.- There are no abdominal organs; Spengefs organs are fairly 
well developed. The otoevsts arc large, and are situated upon the ecrehro-pÊdal 
connectives, adherent to their lateral surface close above the pedal ganglia.

H and  Onjann.— The kidney resembles that of 1 Vm/.v (( Minier, 8, p. ® 0). and is 
remarkable for the slight pleating and general want of elaboration of the distal arm. 
This region of the kidney is a voluminous sac (pleated a little laterally) communicating 
freclv with its fellow by a wide passage below the pericardium (Fig. It), r.<\). Its 
external opening lies on the same level as the reno-perieardial duct and slightly behind 
the genital orillee.

The reno-perieardial funnel leads into a long and peculiarly narrow proximal arm, 
which runs backwards wrapped in a fold of the distal arm parallel tri the anterior 
surface of the retractor pedis, and enters the distal arm far back beneath the. renal 
communication. A well-developed Kcber’s organ (Fig. 19, Lo.) is present in relation 
to the anterior end of the pericardium.

(Jills.— The gills are very unequal in size; the plications in the inner and outer 
demibranchs are of about the same depth. The reflected edgy of the inner demibraneh 
is free of the body, but that of the outer is adherent to the origin of the mantle, nearly 
as far back as the adductor ; beyond this point i t  is free, and is extended upwards, as 
in other Veneridae, to form a thin, free, and unpleated appendage (Fig. 19, aj1/ 1-). 
The intimate structure of the gills also resembles that of other A enerhhu (llidewood, 
17, p. 245). In the outer lamella there are seventeen filaments to the pleat; in the 
inner, twenty-one.

W ATINAEEA, ANATLN11 LE.

IO. Anatina elliptica, King and Broderip. Fl. IV, figs. 20 23, 25.

One specimen from 5 fathoms off Cape Evans, MeMurdo Sound. The specimen 
(Fig. 20) was somewhat damaged in the region of the adductor, but was otherwise in 
good condition.

Mantle.— The mantle is similar to that of other species of Anatina; it is com­
pletely closed except for the siphon-oritices and a small pedal opening (I cm. in length)

VOL. II. -  ' I
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situated below and close behind the anterior adductor. The siphons are large and 
highly muscular, bu t capable of only partial retraction ; externally they are covered by 
a thick rugose pcriostracum. No ocular tentacles were observed.

Foot.— Although the foot was considerably shrunken, it is obviously of consider­
able size in the natural condition. Upon its ventral surface is a narrow byssal groove, 
though no bvssus was attached to it.O v

The pedal muscles are unequally developed. The anterior retractors, which arise 
in the usual position close behind the anterior adductor, are of «pite average develop­
ment ; the posterior retractors, on the other hand, are very much reduced, and show 
signs of degeneration not only in the quantity  but in the structure of their components. 
Their origin was destroyed, but they evidently arise as usual in front of the posterior 
adductor, and pass thence enfolded in the posterior part of the renal organ into the 
hinder end of the visceral mass. When exposed by the removal of the kidney they 
present a hard, sharply defined appearance more like tha t of a rod of cartilage than a 
muscle of the ordinary type. Examined microscopically, they were found to consist 
mainly of a peculiarly dense form of fibrous tissue, interspersed with a relatively small 
proportion of musclc-fibre— a structure more nearly tha t of a ligament than of an 
ordinary active muscle.

Digest ice, Organs.— The lips and palps are voluminous, the la tter being triangular 
and freely pendent, with their apposed surfaces strongly fluted. The general dis­
position of the stomach and intestine is similar to that described and figured by 
Lacaze-Duthiers (4, p. 093) for Aspergillum. The commencement of the intestine 
(gastro-intestine) is partially divided into right and left channels by a pair of longi­
tudinal folds. Neither of these cavities contained a crystalline style, but within the 
stomach was a cuticular secretion (fleche tricúspide) of remarkable development. This 
secretion is stated bv Pelseneri- (10, p. 215) to be also highly developed in Lgonsiella.

The intestine is of large calibre, but, owing to the fact tha t it is flattened and 
considerably coiled, it appears when superficially exposed (as represented in Fig. 20) 
to be of variable diameter in different parts, according as its narrow edge or flattened 
surface is presented to view. In its final upward bend it, in fact, narrows considerably. 
I t  enters the pericardium and traverses the heart in an almost vertical direction before 
bending backwards towards the upper surface of the adductor.

Penai and Generative ()rgans.— TA\v bulk of the kidney (Fig. 20, r ) is wedged between 
the pericardium and the adductor, as is common in the Anatinacea. I t  is compressed 
antcro-posteriorly with its chief axis almost vertical, much as described by Odlrncr 
(8, p. 340, fig. 35a) for Pandora. This orientation is unusual ; as a rule in this “toup  
the kidney is much elongated with its long axis horizontal. I t  is so in the genera 
described by Odlmcr, with the above exception, and also to a marked degree in a 
specimen of Anatina truncata which I have had an opportunity of examining. Before, 
however, concluding that A . elliptica is peculiar in this respect, it must lie borne in 
mind th a t  the damage to the adductor in this particular specimen (the muscle appears
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ti) luivc been drugged iïoin the sliell while the animal was alive) may have had as one 
of its results an alteration of the form of the kidney by the forward shrinking of its 
upper parts. Whether this has been the ease or not, the possibility that the form of 
kidney presented may be unnaturally short in the longitudinal direction and distorted 
by the forward and upward migration of its posterior end must not be lost sight of.

The pericardium (lug. 20, />.>'.) is prolonged backwards along the iloor of the 
kidney on either side of the mid-line ; and. on a level just in front of the mouth of the 
urinogenital canai, gives place at its extremity to the reno-perieardial funnel (Fig. 20, 

This passes upwards towards the remains of the adductor, parallel to the 
pericardium, and shortly enters the proximal arm of the kidney (Fig. 20, r.y/.). which, 
in turn, upon nearing the adductor communicates with the distal arm. Both the reno- 
perieardial funnel and the proximal arm are complicated by pleating. The walls of 
the distal arms are closely folded and lobulated, presenting in section an almost solid 
mass of renal tissue. In the area between the proximal arm and the pericardium they 
are in open communication with one another. The distal arm opens to the exterior 
through a long tubular but dorso-ventrally flattened urinogenital canal (Figs. 21, 22, 
2 : ! a ,  lí, a.;/.c.). The mouth of this canal lies under cover of the protuberant ventral 
border of the kidney, a t  some little distance behind the termination of the attached part 
of the gili-axis, vertically about half-way between the attachment of the reflected lamina 
of the inner dcmibranch and the branchial nerve (Fig. 2 2 a ,  l í ,  br.n., /■./.), and just above 
the cerebro-visceral connective. The canai runs directly inwards beneath the kidney, and 
is continued without interruption into the oviduct (Figs. 21,22,2315, o.d.). In its roof, 
vertically above the cerebro-visceral connective, is a large circular hole (the uephroproct) 
(Figs. 21, 22, 23b, v .o . )  giving access to the cavity of the distal arm of the kidney, and 
in its iloor opposite the anterior and mesial area of the uephroproct is the opening of 
the male genital duet (Figs. 21, 22, 23a, in.d.). The urinogenital canal and both 
genital ducts are strongly ciliated.

The passage between the kidney and the urinogenital canal is apparently perfectly 
open and free, and offers little hindrance to the passage of the products of generation 
into the kidney. In fact, in this particular specimen a bunch of ripe eggs was lodged 
in tile renal orifice, and others were scattered in various parts of the cavity of the 
kidney.

i t  is not, however, reasonable to suppose that, under normal conditions, eggs are 
discharged otherwise than down the urinogenital canal, though they evidently elm, 
without difficulty, find their way into the kidney in the case of any abnormal 
convulsion of the bodv, sueli as probably took place when the animal was killed.

The above arrangement of the renal and genital orifices is not that coinmonlv metO O •'
with among the Anatinacea. Usually all three ducts open separately upon the surface, 
though often quite close together (4, p. 721. 10, p. 214, 1 6 a , p. 72). lii Pandora 
(8, p. 349) the renal duct is separate, but the two genital ducts open by a common 
orifice.

2  Q 2
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In addition to Anatina ell ¡/itica, 1 have had the opportunity of examining a 
specimen of' A. truncata, and lind th a t  in the arrangement of its genital and renal ducts 
this species differs from A . subrostrata, in which these openings are stated by Pelseneer 
to be separate, and conforms more to the condition shown in A. elliptica and 
A. boschasina (20, p. O il), all three ducts opening to the exterior through a common 
urinogenital sinus (Fig. 24, u.i/.s.)

The arrangement in A. truncata is shown quite diagrammatically in Fig. 24. Upon 
the dorsal surface of the cerebro-visceral connective, at some little distance below the 
gill-axis, is a large oval duct (Fig. 24, m.<l.) which, from the fact that it is occupied by 
a granular mass (the condition of the material was such tha t no cell-detail could be 
made out), 1 take to be the male genital duct. As this passes backwards i t  diminishes 
in size, and upon its mesial aspect is perforated by a small hole communicating 
directly with one of the lobes of the ovary. This, no doubt, is the oviduct (Fig. 24, o.d.). 
Posterior to this confluence, the combined male and female ducts protrude in a 
pronounced papilla (Fig. 24, up .s.) from the side of the body below the attachment of 
the gill-axis and just above the cerebro-visceral connective. Close to its opening the 
combined genital duct receives upon its mesial aspect a short duct from the distal arm 
of the kidney (Fig. 24, r.d.). The pericardium, which, as is usual in the Ana tin acca, 
lies in front of the kidney, narrows posteriorly on either side to a fine tube, the reno- 
perieardial funnel (Fig. 24, r.pcxl.) which passes beneath the renal duct, and thence 
(gradually enlarging) runs posteriorly along the floor of the distal arm of the kidney 
enveloped in its lobulations.

It- will be noticed tha t the relative position of the genital and urinary ducts, the 
points a t which they open into the urinogenital canal, and the proportionate depth of 
the la tter chamber, differ materially in this species from the condition observed in 
J .  ellipitica, though the two species agree in the perhaps more important fact tha t 
the genital and urinary products are discharged to the exterior through a common 
opening.

Koheru (hr/an.— Keber’s pericardial gland is highly developed, covering a con­
siderable area of the body-surfaee in front of and above the pericardium.

Gills.— As in the rest of the Anatinaeea, the gills consist on either side of a 
complete inner demibraneh with direct and reflected laminæ, and of an outer demi- 
branch upturned towards the dorsal line of the body, and composed of direct filaments 
only.

The gill-axis is expanded from its attachment to the body-wall to the commencement 
of the gill-filaments to form a wide membranous sheet (Figs. 20, 25, pa .), similar to 
that by which the gills are suspended, according to Hancock (2, p. 289), in Jíyochama 
and Cochlodesma. The sheet is widest half-way along its attachment to the body, and 
thus has a semilunar form. In Anatina truncata, and in an unidentified species of Anatina  
tha t I  had the opportunity of examining, the liase of the gili is closely attached to the 
body-wall without the intervention of a membranous expansion of the axis, such as tha t
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just described, and the same is probably also the case iii Am itina rostrata, briefly 
described b) Woodward (21, p. ihi).

At some distance in front of the hinder limit of the visceral mass the gill-axis 
becomes free of the body, and passes back to the anterior edge of the siphona! septum, 
to which with the rest of the hinder extremity of the gills it is attached.

*. O
The margins, both of the reflected lamina of the inner demibranch and of the

upturned outer demibranch, are attached throughout their length to the body (Fig. 20,
(i.o.il., a.i.il.). This is not the condition usually associated with Anatina ; in this genus 
the gill-edges are free as a rule, except behind the foot, though in other Anatinacea, 
as for instance J fi/ochama and Caeh/adcsma (2, p. 289), and L y o n s ia  and tayoos'oU a  

(10, PI. X \  Ul, fig. 09; PI. XIX, lig. 75), they are attached to the body, as in this 
particular species of Anatina.

Behind the visceral mass the edges of the reflected lamiiue of the inner demibranch 
are united ; but the edge of the upturned outer demibranch seemed, so far as the 
condition of this region id' the body allowed of reliable observation, to bí' for a short
distance free, leaving a narrow slit-like passage (Fig. 20, a.), between itself and the
mantle, through which the supra- and sub-branchial chambers of the mantle-cavity were 
in communication. Further back, the separation of these two chambers was again 
completed by the union of the edge of the outer demibranch with a forward lateral 
prolongation of the siphonal septum (Fig. 20, s.s.).

With reference to this passage between the two divisions of the mantle-cavity, it is 
interesting to notice th a t  a somewhat similar passage is mentioned, though with 
hesitation, by Hancock (2, p. 290), in his account of the gills of Afyoclntmu. l ie  says, 
“ In Myochama, however, the branchial and anal chambers are not perfectly divided, 
as they are in Cochini I es ina, and probably in Pholadomya. In the former, the septum, 
which cuts off the communication, does so only partially, there being a considerable 
aperture in it (Fig. 1. f.), just where it joins the extremity of the gills. It is quite 
possible that this aperture may be the result of injury,” etc.

In their minute structure the gills resemble in all important particulars those of 
the Anatinacea described by Ride wood (17, p. 201). They are deeply pleated, with a 
large number of filaments to the pleat (thirty  in the inner demibranch, twenty-two in 
the outer) ; the chief filaments at the re-entrant angles of the pleats have a strongly 
concave frontal surface and, where interlaminar junctions are absent, present upon their 
reverse face, in place of a small acute ridge, sueli as that figured by Ride wood (17, 
fig. 51) for Clavagella, a large cylindrical prominence enclosing a capacious vessel. 
A similar prominence occurs also upon all the chief filaments of the outer demibranch.

At the apex of caeli pleat several of the filaments (usually three) are considerably 
larger than the normal, but without any particular modification of shape. A similar 
condition is said by Ridewood (17, p. 205) to be characteristic of the gills of Pandara 
and Anatina jlr.ruosa, but not a ï Am itina truncata. In the gili of Chamostrea a single 
enlarged filament in this position is figured by Hancock (3, 1*1. IV, fig. 5).
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Cenital Organs— The sexes, as in other Anatinacea, are united in the same 
individual. The limits of the gonad of either sex are not very sharply defined, 
hut the greater part of the ovary is superfieial, eovering the upper and anterior parts 
of the visceral mass ; the testis lies deeper, and is mainly situated in the ventral 
region of the visceral mass, packed amongst and around the coils of the intestine. 
The genital ducts communicate with the exterior, as mentioned in the description of 
the renal organs, through a urinogenital canal, and in this respect differ from those 
of Anatina subrostrata described by  Pelseueer ( 1 6 a ,  p. 72).

The eggs, while yet in the ovary, are enclosed, as in other Anatinacea, in a thick 
capsule. In this particular individual many of them had been laid, and were found 
in masses in the supra-branchial Chambers in the neighbourhood of the mouth of the 
urinogenital canai. None, so far as observed, had penetrated between the la m i i«  of 
the inner demibranch. Among the Anatinacea are some of the comparatively few 
marine Lamellibraiichs in which the Begs are lodged in the gills during a longer orOO O O o O
shorter period of incubation. The gills themselves in this group arc, however, not 
really well adapted to contain any great number of eggs, for their tissues are bulky, 
their pleating is extrem ely close, and the interlam inar space is much restricted. On 
the other hand, in the present species of Anatina  (and in Myochama and Cochlodesma), 
owing to the peculiar extension of the gill-axis ju st described and the fusion of the 
gill-margins to the body above and below it, an enclosed supra-branchial chamber 
(Tig. 25, s.b.c.) is formed, roomy enough to provide accommodation for a very con­
siderable mass of eggs.OO

Whether this cavity is used in Myochama and Cochlodesma for the retention of 
eggs I do not know, but the presence of masses of eggs within it in Am itina elliptica 
leads one to suppose tha t it is so used in tha t species, and suggests further tha t the 
modifications observed in the mode of attachment of the gills may lae for the purpose 
of fitting them to serve as an efficient brood-pouch.

In concluding this Report, there are a few points th a t may be recapitulated, as 
having an interest beyond th a t attaching merely to the genera in which they 
respectively ( iccur.

I t  will have been noticed that am ongst the Arcacea described, three stand apart 
owing to their close sim ilarity ; these are the three monomyarian genera Lissarca, 
Adacnarca, and Philobrya. The sim ilarity is not only in tin1 broader features of their 
anatom y, bu t also in various lesser and apparently trivial „ peculiarities ; such, for 
instance, as the form and relations to the mantle of the outer palp, the presence of a 
pair of glandular caeca between the posterior lip and the body, a ridge of modified 
epithelium between the gill-axis and the body, and in Adacnarca and Philobrya the 
details of the relationship of tin; m antle-cavity to the anterior parts of the gills.
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These facts very clearly point to a somewhat close relationship between these three 
genera, bringing them together to form a group of Monomyarian Arcidæ.

I t  should lie noticed that in Lissarca the gonads of the two sides are in complete 
union with one another, as was seen to be the ease in Adacnarca bv IVlseneer, but this 
is not so in Phdobrya. Here each gonad is separate.

Another point of interest is the presence of vestigial cephalic eves in Lissarca, 
Adacnarca, Philobrya, and Barbatia, members of the Arcaoea in which these organs 
have not hitherto been noticed. The fact that some of these genera live at a depth 
as great as 250 fathoms, a region well beyond the limits to which light can penetrate, 
throws some doubt on the functional value of these organs.

Several of the genera described contained eggs either in the mantle-cavity or in the 
gills (in the anterior part of the mantle-cavity (Adacnarca), in the supra-branchial 
chamber (Anatina), in the interlaminar space of the gills (Venericardia). Probably 
in caeli case the eggs w'ere being incubated ; if so, it is a matter worthy of record both 
because it is an unusual habit among marine Lam ellibrancH  and also because it is 
apparently more common among Antarctic forms than elsewhere. It was found, 
possibly in adaptation to this habit, that the relations of the gills to the body in 
Anatina elliptica, were quite unlike those of any other member of this genus about which 
information could be obtained, but were identical with those that obtain in Myochama 
and Cochlodesma.

1 cannot close this Report without expressing my thanks to the authorities of 
the british Museum, in the first place for entrusting me with it, and then for their 
patience in awaiting its completion.
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grandis, Limopsis, 211. subhevis, Philobrya, 242.

hians, Lima, 245, 246, 217. Trigonella, 218.
hodgsoni, Lima, 245. trunca ta , A natina, 250, 252.

,, Limatula, 215. V enericardia australis, 247.
iullata, Lima, 217. ,, purpurata, 247.
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PLATE I.

P i g s . 1 - 7 .  L issa rc a  notorcadensis.

F i g . 1 .— D ia g r a m  o f L issa rca  notorcadensis.
a ., A n u s  ; ab.o., a b d o m in a l se n se  o rg a n  ; a d d .,  a d d  a c to r  ; a .r.p ., a n te r io r  r e t r a c to r  p ed is  ; 

bi/., b y s s u s ;  bi/.p., b y ssa l p a p i l l a ;  c.e., c e p h a lic  e y e ;  c .p ., e le v a to r  p e d is  : g .a .,  g i l l - a x is ;  
g .in t.,  g a s t ro  in te s t in e  ; (j.o., g e n ita l  o rifice  ; b., h e a r t  ; i.d ., in n e r  d e m ib ra n c h  ; i.l.,  in n e r  lip  ; 
in t.,  in te s t in e  ; I.e., la b ia l  orecum  ; p r .,  p e r ic a rd iu m  ; p .;/., p ed a l g a n g l i a ;  p .r .p ., p o s te rio r  
r e t r a c to r  p ed is  ; o., o to c y s t ; n.I., o u te r  lip  : r., re n a l  o r g a n ;  v.o., r e n a l  o r i l le e ;  r .p r .d .,  reno- 
p e r ie a rd ia l  d u c t.

F ig .  '1.— M a n tle -e d g e  in  t r a n s v e r s e  sec tio n .
T im er f o ld ;  )».ƒ., m id d le  fo ld  ; <>.ƒ., o u te r  fo ld .

F ig . 3 .— P o s t e r i o r  e n d  o f i n n e r  p a lp  a n d  c o m m e n c e m e n t  o f  i n n e r  d e m ib r a n c h ,  s h o w in g  p o s i t io n  o f  
c e p h a l ic  e y e .

c.e., C e p h a l ic  e y e  ; ƒ ' . ,  sw o lle n  a n t e r i o r  f i la m e n t  o f i n n e r  d e m ib r a n c h  ; i.d.,  i n n e r  
d e m ib r a n c h  ; / .p /p .,  i n n e r  p a lp .

F ig . T .— T r a n s v e r s e  s e c t io n  th r o u g h  c e p h a l ic  e y e .
c., E v e  ; i.d ., in n e r  d e m ib ra n c h .

F ig s . 5 a , 5 b .— T ra n s v e rse  se c tio n s  a t  d if fe re n t lev e ls  th ro u g h  th e  lip s (F ig . 5 a ) a n d  p a lp s  (F ig . 5 b ) , sh o w in g  
th e  e n t r y  to  a n d  p o s itio n  of th e  lab ia l cincum .

e.g., C e r e b r a l  g a n g l io n  ; h.p.,  h e p a to - p a n c r e a s  ; i.l., in n e r  l ip  ; i .plp.,  i n n e r  p a l p  ; I.e., la b ia l  
c ie c u m  ; m.,  m a n t l e  ; o.l., o u t e r  l ip  ; o.plji., o u t e r  p a lp  ; nv., o v a r y .

F ig . G.— T r a n s v e r s e  s e c t io n  th r o u g h  la b ia l  c æ cu m .
id .,  I n n e r  lip  ; I.e., la b ia l  c iecum .

F ig . 7 .— T ra n s v e rs e  se c tio n  th ro u g h  th e  a n te r io r  e x tr e m ity  of th e  su b -b ra n c h ia l e p ith e lia l  rid g e. 
e p .r ., E p ith e lia l  r i d g e ;  i . j . ,  a t ta c h m e n t  of in n e r  d e m ib ra n c h .

*
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PLATE II.

F ig s .  8 —9c. A d a cn a rca  n iteus.

F i g .  8 .— T r a n s v e r s e  s e c t io n , s h o w in g  c.e., c e p h a l ic  e y e  ; i.d ., i n n e r  d e m ib r a n c h  ; ov. o v u m .
F i g . S a .— L e f t  g ili .

d .f . i . ,  D irect filaments of inner dem ibranch; i.d ., inner dem ibranch; r././., reflected 
filaments of inner dem ibranch ; r .f.o .,  ends of reflected filaments of outer dem ibranch.

F ig . 9 a . -  - T r a n s v e r s e  s e c t io n  th r o u g h  r e n a l  o r if ie e , s h o w in g  e x te n s io n  o f m a n t le - c a v i ty  b e tw re e n  t h e
a t t a c h m e n t s  o f  t h e  o u t e r  a n d  in n e r  d e m ib r a n e h s .

F ig . 9 b .— T r a n s v e r s e  s e c t io n  th r o u g h  r e g io n  o f  t r a n s f e r e n c e  o f  a t t a c h m e n t  o f  o u t e r  d e m ib r a n c h  f ro m
m a n t l e  to  b o d y ,  s h o w in g  e x te n s io n  o f m a n t l e - e a v i ty  i n  b o d y -w a ll  a b o v e  g i l l - a t t a c h m e n t .

F i g .  9 c .— Transverse section through visceral ganglion, showing hinder term ination of extension of
m antle-cavity.

Fins. 9 a - C . — C . V . C . ,  Cerebro-viseeral connective; ep .r., sub-branchial epithelial ridge ; f .d .,  inner dem ibranch ;

m.c., extension of m antle-cavity ; o.d., outer dem ibranch; r., renal o rg an ; v.ij., visceral 
ganglion.

F i g s .  10-12. L im o p s is  g ra n d is.

F ig . 10.— Diagram  of the in ternal anatomy.
abd.o ., Adominal sense-organ ; a.r.pi., anterio r retrac to r pedis ; ou ., auricle ; au .c., 

auricular communication ; hr.a ., gill-axis of left side ; h r.m., branchial muscle ; hg.p., byssal 
p ap illa ; ext., curta in  like extension of outer lip ; </.</., genital d u c t ;  ¡/.i. gastro-intestine ; 
o., otocyst ; o d ., outer lip ; p .r .p .,  posterior re trac to r pedis; r., renal o rgan ; r.pe.d ., reno- 
perieardial duct ; u.ij.o., urinogenital orifiee ; v., ventricle.

F i g . 11. Lips in transverse section.
q ic E x te n s io n  of ou ter lip ; id ., inner lip ; m., m antle ; od. outer lip.

F ig . 12.— Gill-axis in transverse section.
hr.n ., Branchial nerve ; c., cartilaginoid tissu e ; m., branchial muscle.
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H I R U D I N E A .
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W. A. HA R DIN G, M.A., F.L.S.

L i t t l e  is known of the Hirudinea of the Antarctic a n d  Sul »antarctic Zones. The leeches 
collected by the ‘‘ Terra N o v a” Expedition were therefore not likely to be wanting 
in interest ; and in fact, although few in num ber and representative of but one species, 
this species proves to lie a new one and referable to a new genus of Ichthyobdellidae.

According to information sent with the material this leech is a fish parasite, 
the seven specimens having been taken at the Winter Quarters, Victoria Land, on two 
occasions (-May 10th and May lGth. 1911), from the gills of fishes of the genus 
Trematomus, probably either /'. h a n s o n i ,  or T. bernacchii, both of which are widely 
distributed on the coasts of Antarctica.

I proceed to give, a short diagnosis of the new lchthyobdellid genus together with 
a description of the new species on which it is founded.

S u b - o r d e r  RHYNCHOBDELLA E 

F a m i ly  ICHTHYOBDELLIDAE

CRYOBDELLA, gen. nov. 

l^Kpvos, icy cold ; ßSekka, leech.]

Small marine leeches parasitic on the gills of fish. \\ ithout eyes. Body fusiform, 
little  flattened, smooth. W ithout pulsating vesicles. “ Complete ” somite formed of 
three rings which in the posterior part of the body are sub-divided into six. Last pair 
of crop caeca partly  fused together. Four pairs of testes.

CRYOBDELLA LEVIGATA, sp.n.

. Body long, slender and tapering from the slightly swollen middle portion towards 
either extrem ity : oval and tending towards the circular in transverse section. The 
surface is smooth without tubercles or papillae, and the colour, in alcohol, is of a 
uniform brownish grey, above and below, unrelieved by spots or other special 
markings.

v o l . i l .  g  y



“ T E R R A  N O V A ” E X PED IT IO N .

A nterior sucker .small, circular and narrower than half the greatest width of the 
body. The mouth-opening perforates the upper surface of its interior cup a t a point 
situated about midway between the centre and the somewhat thiekened rim.

Posterior sucker large and powerful, slightly oval, centrally attached and broader 
than the body a t its widest part.

There are no eyes and no lateral pulsating vesicles.
A well-marked elitellum is present, its terminal rings being separated from the 

annuli contiguous to them by exceptionally deep grooves.
There are normally 14 rings between the anterior sucker and the elitellum, bu t iu 

one individual 15 annuli could be counted, an extra ring apparently having been split 
off from the anterior sueker.

The elitellum comprises 8 rings and is followed by 39 annuli, each of which is 
distinctly divided iuto two by a shallow groove, representing an intermediate stage iu 
ring multiplication not infrequently seen in Hirudinea.

Thus there are, in all, 22 single annuli followed by 39 double ones, behind the 
anterior sucker.

The anterior half of the 39th (double) ring is the last completely to encircle the 
body.

In the absence of external metameric features, the ventral ganglia were exposed 
and the somites plotted out, as seen in Fig. 1, according to the now generally adopted 
neuromeric standard.

The typical or ‘‘ complete ” somite is composed of three “ prim ary ” rings which, 
as already stated, are sub-divided iu the posterior region so th a t six “ secondary” 
rings can there be counted, a condition similar to tha t seeu in the abdominal 
“ com plete” somites of Calliobdella. The elitellar somites, as is usual iu the 
ichthyobdellidae, are modified iu response, it would seem, to the comparatively bulky 
reproductive organs crowded within them, which tend to displace the ventral ganglia 
involved.

Somite XI contains but two annuli, and the anterior third of Somite X IÍÍ (con­
tained within the elitellum) appears to show the final stage in the history of a double 
ring, the dividing groove, originally shallow, having deepened sufficiently to produce 
two definitely single rings.

The alim entary tract is shown in Fig. 2. The proboscis is relatively short ; the 
intestine leaves the crop (stomach, thin-walled middle gut) in Somite XIX, 
tapering gradually to the anus, which opens in the middle of the antepenultim ate 
double ring ; and special mention m ust be made of the last pair of crop diverticula or 
caeca, which extend posteriorly beneath the intestine throughout nearly the whole of 
its length.

The extent a í  fusion, if any, which may exist between these caeca has been 
regarded by Johansson (1898), in a valuable paper, as of considerable diagnostic 
importance in the iehthyobdellidae, and he cites a series of stages ranging from
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Alinnirlnis, where the caeca are entirely free, to Pmitnlnl, Ihi, where the fusion between 
them is complete ami results in a single large caecum. In C. h’chjuta the fusion 
referred to is not quite complete, the ends of the caeca are free for a short distance 
and there ¡ire indications of another gap between them ¡ulteriorly.

Tin rr/irni/iictice on/oiis (see Fig. 2) are of fairly simple structure. The large and 
globular terminal portions of the ejamlatorv canals open into a short bursa which 
ends exteriorly in the male orifiee : and ¡i curious feature consists in the reduction of 
the number of testes to four pairs.

T h e  m a le  ge n i t a l  orifice is s i t u a t e d  in the m i d d l e  o f  r i ng  18 ,  that  is,  in t h e  first 

r i ng  o f  S o m i t e  X I I .  T h e  fem ale  orifice lies b e t w e e n  r ings  lit and 20 .  whic h  formO ~
respectively the second and third rings of the same somite. There is no eopulatory 
area of the kind described bv llrnmpt ( I i)01 ) in Ihsricvln and Ci/xliibraix'lnia. and the 
female organs bear ¡i general resemblance fo the illns-sosi/iliniiii/ type.

The rn, '/omlr system shows the simplification associated with the absence of lateral 
pulsating vesicles. As far ¡is could be ascertained, there are no lateral sinuses or 
segmentadV recurring communications between the dorsal and ventral sinuses. A moreo   ̂ o
def in i te  p r o n o u n c e m e n t  w o u ld  be u nw is e  in v i e w  o f  the  l i m i t a t i o n s  o f  the  m ater ia l .

( \ f  /hr iiejiltrü/ial syst, m for the same reason, little ran be said. No internal 
openings could be detected and no information could be gathered regarding the type of 
nephridial network, of which some indications were apparent.

Size. The following measurements were taken from the largest individual in the 
collection.

Total length 21) nini; greatest width of bodv d*5 m m ; diameter of anterior 
sucker 1 '5  mm : length of posterior sucker 4 ' 5 nini ; width of posterior sucker 4 mm.

Our knowledge of the 1 d i t hv«»bdellidae is still in an unsatisfactory state.
In this family of Hirudinea perhaps more than in any other, an analysis of the 

external characters alone has been found to be insufficient for the discrimination of 
genera, and main of its more delicate members are extraordinarily difficult to preserve 
with all their diagnostic features intact.

There are a number of Ichthyobdellid genera which have not been fully 
investigated, and although Cryohilelln hriyufn  presents a group of features hitherto 
nndeseribed. it is not without hesitation that 1 have called into being another new 
genus in which the internal structure has not been completelv worked out.

L IT E R A T U R E .
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E X P L A N A T IO N  OF PLATE.

F in . 1.— Cryobdella levigata, from an example preserved in alcohol, X 3. The body has been tw isted so 
as to  show p art of the ventral surface anteriorly  and p a r t of the dorsal surface posteriorly. 

F in. 2.— O utline draw ing of the same, life size.
F ig . 3.— Cryobdella levigata. D iagram  showing external features and ventral nerve-ganglia. Somites 

numbered in Rom an, and rings in o rd inary  figures, an. Anus. elii. Clitellum. c.oe.y. 
Circumoesophageal ganglionic mass. ndh. M outh, ji.g. Posterior ganglionic mass. v.g. 
V entral ganglion.

F ig . 4.— The same. D iagram  showing the reproductive and alim entary systems, an. Anus. cae.
Caeca, cllt. Clitellum. cr. Crop. ej.c. E jaculatory canal, int. In testine, mth. Mouth. 
ov. Ovary, prb. Proboscis, te 1, tr 4. F irst and fourth  pairs of testes, tp. Term inal 
portion of ejaculatory canal.
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P L A T E  I I I .

Fins. 1.3-15. Philobrya limoides.
F i g . 1 3 .— D ia g r a m  o f a n a to m y .

a.r.p., A nterio r re trac to r pedis ; «u.c., auricular communication ; by.p., byssal papilla . 
c.e., cephalic eye ; g .0 ., genital orifice; I.e., labial « u m  ; p.e. pericardium ; p.r.p., posterior 
re trac to r pedis ; r., renal o rgan ; r.o., renal orifice ; r.pe.d., reno-perieardial duct.

F ig . I I . — D ia g r a m  of m a u t le -c a v ity  a n d  su b -b r a n c h ia l r id g e .
ep.r., Sub-branehial ridge of modified epithelium  ; g.d., genital duct ; in.c., extension of 

m antle-cavity above gill-attachm ent ; or., ovum.
F ig . 15.— Cephalic eye.

F ig s .  16, 17. Lima (Limatula) hodgsoni.

F ig . 1 6 .—  D ia g r a m  o f g e n e r a l  a n a to m y .
bg.g., Byssal groove ; c., cu rta in  of m antle : e.g., cerebral ganglion ; g.d., genital duct ; 

in., palliai muscle ; m.d., diverticulum  of m antle-cavity above lateral extrem ity  of adductor ; 
0 ., otoeyst ; pe.e., pericardial communication ; p.p., pedal ganglion ; p.r.p., posterior retrac to r 
pedis ; r., renal organ ; r.c., communication between renal organs ; r.o., renal orifice ; 
r.pe.d., reno-pericardial duct : v., ventricle ; e.g., visceral ganglion.

F ig . 17.— Diagram  of m antle-diverticuluni from behind.
a., A n u s; ald.o., abdom inal sense-organ ; odd., ad d u c to r; br.n., gill-axis ; c., united 

c u r t a i n s  o f  m a n t l e  : in., p a l l i a i  m u s c le  ; m.d., d h  e r t i c u lu m  of m a n t le - c a v i ty  ; o p e n in g  f ro m  
general m antle-cavity to diverticulum  ; p.r.p., posterior re trac to r pedis.

F ig . 18. Venericardia purpurata.

F ig . 1 8 .— D ia g r a m  o f  g e n e r a l  a n a to m y .
by.c., Byssal c le f t; b p.p., byssal p ap illa ; g.o., genital pore ; ht., h e a r t; ip., inner palp ; 

u l u . ,  mantle-uuion ; otoeyst ; p.c.., pericardium  : r.. kidney ; r.e., renal communication ; 
r.o., renal orifice ; r.pe.d., reno-pericardial duct.

F i g .  19. Chione (Chamelea) spissa.

F ig . 1 9 .— D ia g r a m  o f  g e n e r a l  a n a to m y .
app., Appendage to outer reflected lamina of g ili; g.o., genital orifice; h., h e a r t :  

I l o . ,  K eber’s organ ; 0 ., otoeyst ; p.e., pericardium  ; r., renal organ ; r.e., communication 
between renal organs; r.o., renal orifice ; r.pe.d., reno-pericardial d u c t; v., siphonal valves.
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PLATE IV.

F i g s .  20-23, 25. Anatina elliptica.

F i g .  24. Anatina truncata.

F i g .  2 0 .— D ia g r a m  o f t h e  g e n e r a l  a n a to m y  o f  Anatina elliptica.
A— B plane of section of Figs. 21, 23. a.i.d., Line of a ttachm ent of inner dem ibranch ;

a.o.d., line of attachm ent of outer dem ibranch ; a.r.p., anterior re trac to r pedis ; b.c., byssal 
c le ft; br.n., branchial nerve ; expanded gill-axis ; /.</., inner dem ibranch ; h.o., K eher’s 
organ ; o., passage between outer dem ibranch and m antle ; o.d., outer dem ibranch ; 
p.c., pericardium  ; p.o., pedal orifice ; p.r.p., posterior re trac to r pedis ; r., kidney ; r.e., renal 
communication ; r.p., proximal arm  of kidney ; r.pe.d., reno-pericardial duct ; s.s., siphonal 
septum ; u.g.e., mouth of urinogenital canal.

F ig. 21.— D iagram  of urinogenital canal and genital and urinary  ducts, from ven tra l (posterior) aspect 
(plane of section shown in Fig. 20, a— b ; le ttering  as in Fig. 23).

F ig .  2 2 .— Diagram  of urinogenital canal and genital and u rinary  ducts, postero-dorsal aspect (lettering  a s  
in Fig. 23 ).

F ig s .  2 3 a ,  b , o .— S e c t io n s  in  p l a n e  a — b , F ig .  2 0 , t h r o u g h  t h e  m o u th  o f  t h e  m a le  d u c t  ( a ) ,  t h r o u g h  th e  
r e n a l  o r if ic e  a n d  o v id u c t  ( b ), a n d  th r o u g h  t h e  u r in o g e n i ta l  c a n a i  ( c ) .

br.n., B ranchial n e rv e ; c.u.c., cerebro-visceral connective; m.d., male d u c t ;  o., ovum ; 
o.d., ov iduct; r., distal arm  of k idney ; r.L, a ttachm ent of reflected lam ina: r.o., renal 
orifice; u.g.e., urinogenital canal.

F i g .  2 4 .— D ia g r H n  o f  g e n i t a l  a n d  u r i n a r y  d u c t s  o f  Anatina truncata f ro m  a b o v e  (c o m p a re  F ig .  2 2 ) .
C.V.C., Cerebro-visceral connective; m .d., male d u c t ;  o.d., ov iduc t; ov., o v ary ; p .e ., 

posterior horn of pericardium  ; r., d istal arm  of kidney ; r.d ., renal duet ; r.pe.d ., reno-peri­
cardial d u c t; u.g.e., urinogenital canal.

F ig ,  2 5 .— D ia g r a m  o f  g i l i  a n d  g i l l - a x is ,  i n  t r a n s v e r s e  s e c t io n ,  o f  Anatina elliptica.
g.a., Expanded gill-axis; i.d., inner dem ibranch; o.d., outer dem ibranch; sp.c., supra- 

branchial chamber.



B n t .  A n ta r c t i c  (T erraN ova ,)  E x p ed  1910.
B r i t  M us.(N a t.H is t .)  Z o o lo g y ,Vol II. M ollusca .P a r t IV, PI.IV

b r. ru.

m , <£■

23*

n .p .c . -

2 3 ®

r p c  <x.

R H Burne del R u th . London





PTEROPODA. -M A S S Y .

V .— LIST O F  R E F E R E N C E S .

A d a m s ,  A. und I T .- -1S58. ‘'T h e  Denera ot’ recent Mollusca,” Vol. If .
Yan’ Beneden, P. J .— 18 40. “ Mémoire sur la Limacina arctica.” Xouv. 31 ein. Acad. Bruxelles, 

tome X IV ., p. 1.
B e n s o n ,  IV. H .— 1861. “ X otes on the Pteropodous genus ¡¡¡¡abica.” Ann. -Mag. X at. H ist. (3) V II ,

p. '20.
B la in v i l le ,  D u c r o ta y  de.-— 1824. “ Diet. Sei. X a t.” X X II  (article Hyale) et X X X II  (article

Mollusques).
B o a s ,  J . E. Y .— 1886. “ Spolia a tlan tica .” Yidensk. Selsk. Skr. 6 Raekke. Afd. IN’, 1. K jübenhavn.
B o n n e v i i - : ,  K .— 1913. “ Pteropoda from the ‘ Michael S a rs ’ X orth  A tlan tic  Deep-Sea Expedition, 1910.” 

Vol. I l l ,  P t. 1.
Bosc.— 1802. “ H istoire naturelle des coquilles.” Yol. I, Paris.
C a n t r a i n e ,  F .— 1811. “ Malacologie m éditerranéenne et litto ra le .” Xouv. Al óm. Acad. Bruxelles,

tome XI I I ,  p. 1.
Costa, A .— 1867. “ Mémoire sur Spirialis rerurrirostra.” Ami. Mus. Zool. U n it. Xapoli. A nno IN’. 
H a l l ,  NV. H .—1S72. “ Descriptions of sixty new forms of Mollusks from the west coast of X orth 

America and the X orth  Pacific Ocean.” Am er. J num . Conch. Y II ,  p. 93.
—  1885. “ R eport on the Mollusks,” in : Rept. In te rn a t. I 'o lar Expedition to Poiut Barrow, 

Alaska, NVashiugton.
,, — 1S89. “ A  prelim inary catalogue of the shell-hearing m arine Mollusca and Brachiopoda.”

Bull. U .S. X at. Mus. X X X Y II ,  p. 3.
D e l l i - :  C h i a j i - : ,  S.— 1841. “ Descrizione e Xotomin degii Auim ali senza V ertebre del Regno di Napoli.” 
D e s i i a v e s ,  G. P .— 1S32. “ H istoire X aturelle des Vers.” Tome I I I  (Encyclopédie méthodique).
E l io t ,  Sir C.— 1907. Mollusca, Y I. Pteropoda. “ X ational A ntarc tic  Expedition [Discovery], 1901- 

1904.” X atu ra l H istory, Yol. I l l ,  Zool. and Bot., London (B ritish Museum). 
g r nsciiOLTZ, F .— 1829. “ Zoologischer A tlas,” 3rd H eft.
F a b r i c i u s ,  O.— 1780. “ Fauna Groenlandica.”
F i s c h e r ,  P. — 1882. “ Sur la faune malaeolngique abyssale^L- la M éditerranée.” C. 1!. A eid . Sei. XCTY>

p. 1201.
F l e m i n g ,  J .— 1828. “ A H istory  of B ritish  A nim als.”
F o r r e s ,  Enw., and H a n l e y ,  S.— 1853. “ A H istory of B ritish Mollusca and their Shells.”
G egenbau r ,  C.— 1855. “ Untersuchungen über P teropodcn und lle tc rJS B e n .”
11 m E l i n ,  F. J .— 1797. “ Caroli a Linné Sy st erna X atu rac .” 'Pome I. pars. vi.
G o l l d ,  A. A .— 1852. “ Mollusca and Shells of the. U nited  S tates Exploring Expedition under tho

command of Gh. NVilkes.” Yol. X I I ,  Boston.
G r a y ,  J .  E.— 1850. “ Catalogue of the Mollusca in the Collection of the British Museum.” P a r t II. 

Pteropoda.
. J e f f r e y s ,  J . G w y n — 18G9. “ British Couchology.” Yol. V.
K w i e t n i e w s k i ,  C. 1902. “ Alcune Osservazioni intoruo agli Pteropodi Gimnosomi del mare M editer­

ráneo .” A tti  Soc. Y encto-Treutina Sei. X at. (2), Yol. ÍN’, Fase. 2, Padova.
L a m a r c k ,  J.-B . d e . — 1819. “ H istoire X aturelle des Animaux sans V ertèbres.” l re Ed., Tome Y I. 
L e n z ,  H .— 1900. “ Pteropoden.” Xordisches P lankton Lief. IV .
L ocard ,  A .— 1886. “ Mollusques vivants de France. Mollusques marins.”
LovÉN, S. —1847. “ Index Molluscorum litura Scandinaviae occidentalia hab itan tium .”

v o l . I I .  NI



“ TE R RA  N O V A ” EXPEDITION.

Massy, A. L .— 1009. “ The Pteropoda and Heteropoda of the Coasts of Ire land .” Fisheries, Ire land, 
¡Sei. Invest., 1907, II  [1909].

„ — 1917. “ The Gymnosomatous P teropoda of the  Coasts of Ire land .” Sei. Proe. Roy.
D ublin Soc. Yol. X V  (N.S.), No. 22.

M e i s e x i i e i m e r ,  J . — 1905. “ Pteropoda.” AA’iss. Ergebn. Tief. See-Expedition “ V aldivia,” 1898-1899, 
ltd. IX . Lief. I.

„ — 190G. “ Die Pteropoden ” : in Deutsche Süd-Polar Expedition, 1901-1903. IX  I’d.
Zool. i. Bd. H eft. ii.

M ü r c ii , O . A . L . ,  1S 57 . “  M o llu s e a  g r o e n la n d ie a .”  I v jö b e n h a v n .
M i a n t h e . I I .— 18^7. “  Pteropoder i Upsala U niversitete ts Zoologiska Museum samlade af K apten G. von

Sebéele.” Bihang K. Svensk. V et.-A kad. H andi. Bd. 13. Afd. IV , No. 2.
O r b i g n y ,  A. d ’.— 1S35 1847. “ Voyage dans TAmériijue meridionale 1826-1833” ; tome V  

(“ Pteropodes . . ”)
P e l s  i: xi; e r ,  P .— 1887. “ Challenger R eports,” Vol. X IX . “ Gymnosomata.”

,, — 1888. op. c i t . , Vol. X X  I II .  “ Thecosomata.”
,, — 1888. op. cit., Vol. X X T II. “ A natom y of Pteropods.”
,, — 1906. “ B isea van P lank ton  collected during a  Cruise of IIA I.S . ‘ Research,’ 1900.”

P t. A I I .  “ Mollusca (exeluding Cephalopoda).’’ Trans. Linn. Soe. London, (2) Zool. X. 
P t. 5.

P é k o x  i t  L e s u e u r . — 1810. “  H istoire de la famille des Ptéropodes, earaetùres des dix genres qui doivent
la eomposer.” Ann. Mus. H ist. N at. tome X V .

P f e f f e r ,  G.— 1879. “  Uebersicht der wahrend der Reise um die E rde in den Jah ren , 1874—1876 auf
SA1. Selnlf Gazelle it Von H err Dr. Ja g e r  auf seiner Reise nach den Philippinen in den 
Jah ren  1857-1861 gesammelten P teropoden.” M miatsber. K. Akad. A\ iss. Berlin, p. 230.

P i i i p p s ,  C. J . — 1773-1774. “  A voyage tow ards the N orth  Pole.”
QuoYitGAniAP.il.— 1832. Ahiyage de l ’A stro labe autour du Monde, de 1S26 à 1829. Zoologie:

“ Alollu.sques,” t. I.
R a n g ,  8.— 182*4 “ N otice sur quelques Mollusques nouveaux appartenan t au genre Cleodora  et 

établissem ent et monographie du sous genre C re se is .” A nn. Sei. N at. (1), t. X I I I .
S a r s ,  G. O.— 1878. “ Mollusca Eegionis A retieac Norvegiae, B l0ddyr.”
S c h i e m e x z ,  P .— 1906. “ Die Pteropoden der P lankton  Expedition.” P lankton Exp. der H um boldt 

S tiftung.
S o u l e y e t ,  in Evdoux and Souleyet, 1852.— “ AViyage au tour du Monde exécuté pendant les années 183G

et 1837, sur la corvette la Bonite, eommnndée par M. A 'aillant.” Zoologie, t. II .
S o w e r b y ,  G. B.— 1877. “ Pteropoda ” in L. Reeve's “ Conchologia iconica,” vol. X X , 1877.
T e s c h i ,  J. — 1904. “ The Thecosomata and Gymnosomata of the  Siboga Expedition.” Siboga E x­

peditie, L II.
At a x i i ö f f e x ,  E.— 1897. “ Die Fauna and F lora G rön lands” in F rieli v .  Drygalski, Grönland Expedition 

1891 1893, Bd. TI.
Atayssière, A .— 1915. “ Mollusques Euptéropodes (Ptéropodes Théeosomes) provenant des Campagnes

des yachts H irondelle et Princesse Alice (1885-1913) ” Rés. Camp. Sei. A lbert 1er Monaco. 
Fase. XLA II.



PTEROPODA.— M ASST

I N D E X .

angulata. Hyalaea, 208. 
antarctica, Clione, 201. 205. 222.

Clione limacina, M i r . .  220.
,, Limacina, 210, 217, 216, 210.

arctica, A rgonauta, 210.
., Limacina, 210.
,, Spiratella, 216.

A rgonauta arctica, 210.
A tlan ta  bulimoides, 220. 

inflata, 219.
,. trochiformis, 222.

atlanticum , Pneumoderma, 2U i, 205. 221. 
australe. .Spinale, 221. 
australis, Limacina, 221. 222.

,, Spongiobranchaea. 201, 205, 225, 226.

balea, H ettrofusus, 221.
,, Limacina, 204, 205, 221, 222.
,, Spirialis, 221. 

bispinosa, Peraclis, 222. 
brevispira, ,, 222.
bulimoides, A tlan ta, 220.

,, Limacina, 201, 205, 220.
,. Spirialis, 220.

caduceus, Cliodita, 225. 
caligula, Creseis, 210. 
cancellata, T riptera, 215.
Cavolinia, 208.

gibbosa, 201, 205, 208. 
inflexa, 201, 205, 210.

,, longirostris, 201. 205, 208, 209, 210, 211.
,, quadriden tata , 210.

uncinata, 201, 205, 209.
„ sp., 205, 210.

Cavoliniidae, 208.
Cleodora, 211, 215.

., compressa, 201, 205, 211 
,, exacuta, 211.

falcata, 201, 210
,, flexa, 216.
,, labiata, 211
,, lam artinieri, 211,

Cleodora lanceolata, 211.
,, m artensi, 211.
,. inunda, 21G.

obtusa, 215.
,. placida, 216.

pyram idata, 201, 205, 211. 215. 
,, spinifera, 215.
,. subula, 215.

subulata, 215. 
sulcata, 201. 205, 212, 213.

,, virgula, 216.
Clio conica, 216.

,. limacina, 216.
,, pyram idata, 211.
„ subula, 215.
,. virgula, 216.

Cliodita caduceus, 225.
Clione. 223.

,, an tarctica, 204, 205, 225.
,, limacina, 225, 221.
,. ., var. antarctica, 223.
,, punctata , 226.

Clionidae, 223.
columnella, Cuvierina, 201, 205, 215.

,. T rip tera, 215. 
compressa, Cleodora, 201, 205, 211. 
eonica, Clio, 2 i G.

,, Creseis, 21G.
corniformis-, H yalaea, 210.

„ Styliola, 216. 
cornucopiae, Creseis, 216.
Creseis, 215, 216.

,, caligula, 216.
,, conica, 216.
,, cornucopiae, 210.
,. unguis, 216.
,, virgula, 201. 205, 216.

cuspidata, H yalaea, 211.
Cuvieria oryza, 215.

,, urceolaris, 215.
Cuvierina, 215.

columnella, 201, 205, 215. 
Cymbulia peroni, 201.
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depressa, H yalaea, 210.
D iacria, 211.

,, inflexa, 210.
,, labiata, 210.
„ trispinosa, 204, 205, 211, 214, 21.5. 

diversa, Peraclis, 222.

elata , Protom edea, 210.
Eupteropoda, 203, 20.5, 20?. 
exacuta, Cleodora, 211.

falcata, Cleodora,204, 216. 
fissirostris, H yalaea, 208. 
flava, H yalaea, 208. 
flemingii, Spirialis, 222. 
flexa, Cleodora, 216.

gegenbauri, H yalaea, 20S. 
gibbosa, Cavolinia, 204, 205, 20S.

,, H yalaea, 208. 
gouldii, Spirialis, 221.
Gymnosomata, 203, 205.

lielicialis, Limacina, 216.
helicina, Limacina, 204, 205, 216, 217, 218, 219, 

220.
helicoides, Limacina, 204, 219.
H eterofusus balea, 221.

,, retroversus, 222.
H yalaea angulata , 20S.

., corniformis, 216.
,, cuspidata, 211.
,, depressa, 210.
,. fissirostris, 20S.
,, flava, 208.
., gegenbauri, 208.
„ gibbosa, 208.
., inflexa, 210.
,, labiata, 210.
,, lanceolata, 211.
,, longirostris, 208.
,, lim bata, 208.
,, m ucronata, 211.
,, obtusa, 208.
., pyram idata, 211.
,, subula, 215.
,, trispinosa, 211.
,, uncinatiformis, 209.
,, vaginellina, 210.

inflata, A tla n ta , 204, 205, 219.
,, Limacina, 204, 205, 219, 220. 

inflexa, Cavolinia, 204, 205, 210.
,, D iacria, 210.
„ H yalaea, 2 10.

la b ia ta ,  C leo d o ra , 211.
,, D ia c r ia ,  210.
„ H y a la e a ,  210. 

la m a r t in ie r i ,  C leo d o ra , 211. 
la n c e o la ta , C leo d o ra , 211.

,, H y a la e a ,  211.
L im a c in a , 216.

,, a n ta r c t ic a ,  216, 217, 218, 219.
., a rc t ic a ,  216.
,, a u s t ra l is ,  221, 222.

b a le a , 204, 205, 221, 222.
,, b u lim o id es , 204, 205, 220.
,, h e lic ia lis , 216.

h e lic in a , 204, 205, 216, 217, 218, 219, 
220.

., h e lico id es, 204, 219.
in f la ta , 204, 205, 219, 220.

,, pac ifica , 216, 219.
,, r e tro v e r s a ,  204, 205, 221, 222.
„ scap h o id ea , 219.
,, tro c h ifo rm is , 221, 222.

l im a c in a , C lio , 216.
C lio n e , 223, 224.

,, S p ira te l la ,  216. 
l im b a ta ,  H y a la e a ,  208.
L im a c in id a e , 216.
lo n g iro s tr is ,  C a v o lin ia , 204, 205, 208, 209, 210, 

211.
,, H y a la e a ,  208.

I

m a r te n s i ,  C leo d o ra , 211. 
m u c ro n a ta ,  H y a la e a ,  211. 
m u c ro n a tu s , P le u ro p u s , 211. 
m u n d a , C leo d o ra , 216.

o b tu sa , C leo d o ra , 215.
,, H y a la e a ,  208. 

o ry z a , C u v ie r ia , 215.

pacifica , L im a c in a , 216, 219.
P e ra c lis ,  222.

„ b isp in o sa , 222.
,, b re v is p ira ,  222.
,, d iv e rs a ,  204, 222.
,, r e t ic u la ta ,  222.
„  sp ., 204, 205, 222. 

p e ro n i, C y m b u lia , 204. 
p la c id a , C leo d o ra , 216.
P le u ro p u s  m u c ro n a tu s ,  211.

,, t r isp in o su s , 211.
P n e u m o d e rm a , 224.

,, a t la n tic u m , 204, 205, 224.
,, v io laceu m , 225.

P n e u m o d e rm a tid a e , 221.
P n e u m o n o d e rm a , 224.
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Protoinede» elata, 2 P.).
,, rostralis, 219.

Pterota, 203, 205, 223.
punctata, Clione, 220.
pyram idata, Cleodora, 201, 205, 211, 213.

Clio, 211.
., H yalaea, 211.

quadridentata, Cavolinia, 210.

reticulata, Peraclis, 222.
retroversa, Limacina, 201, 205, 221, 222.
retroversus, Heterofusus, 222.

,, Spirialis, 221, 222. 
rostralis, Spirialis, 219.

., Protomedea, 219.

scaphoidea, Limacina, 219. 
spinifera, Cleodora, 215.
Spiratella arctica, 21G.

,, limacina, 21G.
Spindale australe, 221.
Spirialis balea, 221.

,, bulimoides, 220.
,, demingii, 222.

gouldii, 221.
,, retroversus, 221, 222.
,, rostralis, 219.

Spongiobranchaea, 2 2 5.
,, australis, 201, 205, 225, 220.

Styliola, 215.

Styliola, corniformis, 210.
,, subula, 204, 205, 215,
., virgula. 210. 

subula, Cleodora, 215.
Clio, 215,

„ H yalaea, 215.
,, Styliola, 201, 205, 215. 

subulata, Cleodora, 215. 
sulcata, Cleodora, 201, 205, 212, 213.

Thecosomata, 20.3, 205.
Thliptodon, 201.
Triphera cancellata, 215.

,, columnella, 215. 
trispinosa, Diacria, 204, 205, 21 1, 214, 215.

,, Hyalaea, 211. 
trispinosus, Pleuropms, 211. 
trochiformis, A tlan ta , 222.

,, Limacina, 221, 222.

uncinata, Cavolinia, 204, 205, 209. 
unciiiatiformis, H yalaea, 209. 
unguis, Creseis, 210. 
urceolaris, Cuvieria, 215.

vaginellina, H yalaea, 210. 
violaceum, Pneumoderma, 225. 
virgula, Cleodora, 210.

Clio, 210.
,. Creseis, 204, 205, 210.
,, Styliola, 21G.
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