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Contributions to our lhowlodgo of tho Frffihuator
llgae of lfricl

l. Some Frerhwefer Algao from lNadagrccer

EY

F, E. FRITSCH, D. Sc., Pn. D.
Professor of Eotauy, Eagt lnndon College, Univereity of Londou.

[With Platc I].

In 1919 I received from Prof. Pearson of the South African
Col lege a smal l  col lect iorr  of  n ine tubes of  l ' res l r rvater  Algae,
gathered by the llolr. P. A. llethuen in Madagascar, and nry
thanks are rlrre botlr to the collector and lo Prof. l)earsolr lbr
pl : rc ing the nrater ia l  at  rny disposal .  i l lessrc.  W. and G. S.  West
in 180.1 publ is l rod n considerable contr ibut ion (1)  to our knorv-
lc t lge of  theAlgae ol ' I lar lagascar,  the col lect ions there reported
upon contaiu iug a large nurnberol '  nerv and interest inSJ forms,
especia l ly  Desmids.  In the subsequent enurnerat ion ofspecies,
those already recorded by Ilessrs. lVest frorn Madagascar are
i r r r l icated by arr  aster isk.

The mater ia l  in s ix of  the tubes had been col lected in Julv
of  l9 l  I  at  Analarnagotra near P6r inet ,  apparent ly  largely f rom
tbrest  st reams ( tubes 1,3r  5,6,  7,  t l ) ;  the contents of  tube r1,
collected in October of the same year, wero from a locality
l ,o l ie Totzy,  whi ls t  tube g was col lected in the same month
from hot spings (112" F) at Andranomay. Tube 2 was without
a label. In the folldwing, only the numbers of the tubes are
quoted, in each case after the appropriate form.

The sixth tube wasvery rich in Desmids, the bulk of the
species recorded in the present paper being obtained from
this sample. Apart from this, very few Desmids were observed.
None of the samples contained many Diatoms, but these have,

tf i f".rJ. Lir-. Uoo, Soc. Loodon, Vol. V, part 2, 1896.
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as far as possible, been determined, since rrp to the present
not t r ing is  known of  the Diatorns of  Mtr lagascar.  ' fhe discovery
of Batru,chospernun ltuillense is of corrsiderable interest, since
this sper:ies has only been orrce before recorded.

' [he 
l ) resent  paper adds.58 species and 20 genera to the l is t

of  Madagascar Freshwater Algae;  these include 3 new species,
4 new var iet ies and a number of  new fbrms. The f igures i l lus-
t rat ing t l re paper are the work of  my rv i fe.

TSOKONTAI.].

VOI,VOCACEAII,

Volooa.
7- Voluorc oureus, Ebrenb., forma tnudagascorietuls n. f.

l 'arn i l i is  f i l ia l ibus pr i l rnature l iberat is ,  scpe oval ibus (No. 4) .
The colonies,  which rvere purely asexual ,  showed the normal

cel l -s t ructure of  V.  aureus,v iz.  r 'ounded plotoplasts l romwhich
nurnerous delicate processes could be seen radiating after
sta in ing wi th Kle inenberg's haematoxyl in.  The maturecolonies
exhibi ted f rorn 4-8 gonidia in var ious stages of  subdiv is ion to
lorm daughter-colonies,  Ouly in very rare cases,  howeverrwere
fnl lv  developed t larrghter-colonies observed ly ing loose wi th in
t l re rnother-colonv;  on the other harrd numerous young indi-
v idrra ls rvere inte lmingled rv i tb the rnaturer  colonies,  One
pecul iar i tv  of  th is form is therefore a verv ear lv l iberat ion of
the dauglr ter- i r rd iv iduals,  rvhich is  a l ready knorvn to occur in
l ' .  nrurer ls  (cf .  L.  l i le in,  Morph.  u.  b io l .  Sludien t iber d ie Gat-
tung Volror ,  Pr ingsheim's Jahrb. ,  X\ ,  {889,  p.  1.44; .

' l 'be 
l iberatet l  daughter-colonies exlr ib i t  a very dense aggre-

gat iorr  of  the cel ls ,  amongst  which occasional  larger ones can
be lecogrr ised as the incip ient  gonidia;  the daughter 'colonies
evideut lv  escape a very-  cronsiderable t ime belbre.  these reach
t t re i r ' l r r l l  s ize arrr l  cornmence to d iv ide.  A considerable number
ot  t l )e voung r :o lonies are oval  in shape ( lwo rneasured being
210 X lttO z arrd 3lJ0 X 280 I respectively) and a similar ten-
doncy torvalds an oval  forrn is  apparent  in many of  lhe mature
ir td iv iduals (e.  g.  one colonv measuled 768 X 678 g) .

( i .  S.  West has recent lv  descr ibed (Journ.  Quekett  Micros-
colr ical  Club,  Ser.  2,  Vol .  XI ,  1910, p.  102) a VoLuor f rom
Afr ica (c l .  a lso Jourrr .  of  Botany,  1909, p.  9) ,  under the name
ol l'. a/i'lcanru, rvhich is characterised by the ovoid shape of

i
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the colonies and by tbeir  very late l iberal inn f rorn t l re r r rother-
i nd i v i dua l  The  l b r r r r  I r e re  t l esc r i l r e r l  ho r veve l  l r ns  ova l co lo r r i es .
r v i t h  eq r ra l  r ound i r r g  o f  each  po l r ' ,  an r l  t p l l ea r s  t o  l i l r e l a l e  i l s
daugh te r - i nd i v i dua l sve rv  l t r e t na tu t ' e l r  I t  i s  poss ib l e  t l r l t  t hese
c l r a rac te r i s t i c s  r na rk  a  r l i s t i nc t  s J rec i es ,  bu t  I  p re t t ' r ' t o  t r va i l
f u r t l r e r  ma te r i a l  be tb re  co t r r i ng  l o  a  co r r r : l u s i o r r  o r r  l l r i s  l r o i r r l .

( t( F;t,AS'l,R A( )!;. t.:

Raphi l i t tnr .

1. '  I laphi ' l iunt  f t r , l rututn,  Corda.

vnt ' .  r t t i rabiLe,  W. & ( ; ,  S.  Wcst  ( l l .  pol t l t t torpl t r . , , r .  l . ' r 'psel l .
va r .  t n , i r ab i l e ,  W .  &  ( ; .  S .  \Ves t .  Jo r t r n .  Ro r .  ) l i r ; r l s t : op .  So r : . .
1897, p.  501) ( , r -o.  : l ) .

Long .  ce l l .  89  z ;  l a t .  ce l l .  3  ' r .

( ItDO( i( )N IACE.,t l
(Edo!/ottiunt,.

I .  (Ldogort iut t t  t t ' t 'ospot 'utn,  l le  I larv;  I l i l r r .  I lonogr ' .  r r .  k .o
t t og rap l r .  de r  t l ' i i ogon iaceen ,  Ac t .  Soc  Sc i , . l t l .  I . t ' n r r i r ' ; r ' .
- \XVII ,  1900, 1t .  244,  Tab.  X LI ,  l ig .  : l : ,  t  ( \o t r , .

Crass.  cel l .  veget .  2 l  z ;  a l t i t .  7t l -84 u. .
( l r ass .  oogo t t . 5 l  y . ;  a l t i t .  I ' r [ ) , r .
( i rorv ing ot  Pi t l rcpl totn sp.
Asecond  sma l l e r spe r : i es  o I  ( I ' ) l o rp r . r i r r t t t  ( l i r t .  r . e l l .  l 1  / :  l , r n j . l .

ce l l . 27  u . ;  l a t .  t l ogon .  obov i f b r t r r . 95  z ;  l o r r g .  oogo r r .  i l i i ' r r r vus
also grorv ing on t t re Pi tholr l rorc.  brr l  t l rc  r r l r l r r . i i r l  rvrrs i r r
i idequate lbr  i ts  r leterrn i r rat ion.

(i0\J uc,\1,. t...
1Il . ts( )( ' . \Rt,A(' l :_ u.

,llouqeotitt .

l .  . l l o u , t r o t i t  ' 1 t r u , l t ' t t i , 1 t r l , r l , r .  l l a s s .  r  \ o .  t i r .

L a t .  c e l l .  l 2  z ;  l a t .  z v i j o s l ) .  i | ( )  y .  ' l ' l r e  
z l i . t o s l , ( 1 . ( , s  \ \  p l  c  l r ( , t .

l e c t l y  s ( l n a r e .
z \ '( iNl.itt.{ ( lt i . t i .

Spin4qyra.
l .  Sp i r ouy ru  r r i t i r h t l ) i l l r v . 1 ,  l , i n l i  ( \ o .  1 r r .

L a t . c e l l . t i l | - l J 3 z ; l a t . z r g o s l ) . 6 : l - [ ) 0 2 : l o r r H . z \ g { r s l } . t J / r  l i } i ' r : r .
Apa r t  f l o rn  t h i s ,  seve la l  s t e t ' i l e  sp t , t : i e s  o l  s l t i l u l t l r r r  i r r r r l  o t r e

of  Zygt ter i la $ 'ere observed.
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DESMTDIACE,I0.

Gonatozygon.

- 4 4 - ( 5 )

:1. Gonatozggon Kiiwhani(Arch.), Rabenh.; W. & G. S. West,
_.MoogSI, Bri t .  Desm., I ,  lg0{, p. 3b. pl.  I I ,  f ig. t_3. (No.6,.
Diam.9-10p. Forming long f i laments

Nelriunt.
l. Netrium Di4litus (Ehrenb.), Itzigs. & Rothe; W & G. S.

,  West ,  op .  c i t . ,  I ,  p .6 { .  p l .  V I ,  f igs .  i4_16(No.6) .
Long. cell. 111-115 p; lat. cell. med. 4b-46 p: lat cell.

ap ic .18-20s .

Penium.

l. Penium Nauicula,Br6b.;W. & G. S. West, op. cit.,I, p 75,
Pl. VII, ffgs. 12-15, {9.

f. major apicibus truncatis, Borge, Siisswasser-Chlorophy-
ceen von Feuerland und lsla Desolacit ,rr.  Rolarr. Slrrr l .

,  t i l l i ig. F. R. Kjel lmann, 1906, p. 29, f ig. 5 (No. 6;.
Long.  ce l l .90 ,93u;  la t .  ce l l .  rne t l .2 l  p ;  ia t .  ap ic .  gu_.

2. Penitmt mangaritaceun ( lChrenb.), tsr6b.l  !V. & (; .  S.
\ \ 'es t ,  op .  c i t . ,  I ,  p .83 ,  p l .  V I I I ,  t igs  : i2  SJ(No.6) .

Long. cel l .  62,729 p; tat.  cel l .  lO-17 y; tat.  apic. 7 12,2.

Closterium.
I. 'Closterium Pseudodianot, Iitoy.

lorrna brevior et rninus attenuata, W. & G. S. West,
l-reshw. Atg. \ tadagascar, loc. ci t . ,  p.46, l)1. \ ' ,  t ig J{),No. i i ,y.

Long. 109-l: |8 u; lat.  9,11 ,u..  The specirnens rvere rather
Iarger than those recortled by Messrs. West.
2. Closteriunt Jenneri,Ratfs; W. & G. S.West, op. ci t . , I ,  p. l34,

Pl. XV, f igs. 93-25 (No. 6).
Long. 99 u;  lat .  16 u.

3. 'Closteriunt 
Leibteinii, Ktitz.; W. & G. S. West, op. cit., I,

p.  1111, p l .  XYI,  f igs.  9-14 (No. Bt .
Long. 132-l3J y; lat. 15-17 g,. Messrs. West record a form

with th ickened apices,  but  th is was not  observed.
4.  'Closter ium lanceolotut t t ,  Ki i tz . ;  W. & G. S.  West,  op.  c i t . ,

- - . -  I ,  p.  1r [9,  Pl .  XVII ,  f igs.  9- t0 (Nos.  B,  b; .
--' Long. 970-28b,u; lat. 80-32 u.

5, Qloderdum Tteracerotum, GEY.

var. actlriopicurn W. & G. S. West, Journ' of Bot', 1897,

p. 78, Pl. i165, ffg. 9.

/ fonno cellulis longioribus quam in forma typica, ventre

vix tumido. Long.277-312 F; lat. med. 75-7n'4 F'(Pl' I, lig' 13)

( N o . 6 ) .

This variety of C. peracerosum, Ga-y comes rather close to

C. iiliosqtorum, W. and G. S. \Yest and C. srrDstrigosum, W' &

G. S,  West,  both of  which are l towever re lat ively much

narrower,

t  lorma curuato,  cel lu l is  subrect is  in media parte,  apic ibus
/vaide 

curvatis vel uno apice fere recto. Long' ab uno fine ad

allerum 330-345 u.i lat. 13-15 u. (Pl. I, figs. 11-12) (No' 6;'

The cells of tbis form are practically straight in their

middle port ion,  the venlra l  margin being f lat ,  the dorsal  one

sl ight ly  convex'  and tne chloroplasts are conf ined to th is

part  o i  the cet t .  
' Ihe curved ends are occtrp ied b1'  colour less

protoplasm, ant l  each takes up about one- l i f t l r  of  t l re lengtb of

ihe cet l .  
' l 'he curvature is  t rer luent ly  even more pronounced

than in the l igures,  tbe end port ion being then almost  a l

r ight  angles to the piddle part .  Sorne indiv iduals exhib i t  an

equal  curvature of  both ends ( f ig.  11),  rvhi ls t  in others only

one end is  curvecl  (ng.  1 ' l ) .  Occasional  cel ls  were observed

irr  which tbe t rvo enr ls rvere curved in opposi te d i rect ions,

much as in some specimens of Closteriunt' Contu, Ehrenb'

(cf .  W, & G. S.  West,  op.  c i t . ,  Pl .  20 '  f ig .  3)

In shapo these t l i f ferent  forms are very much l ike those of

C. pscui lospirotet iurn,  Lelnm. (Pldr : .  Forschungsber ' ,  IV,

1895, p.  I  l8-1 19,  f igs.  11-14),  but  the apices are not  rounded,

nor d id I  ever lsee any indicat ions of  a spira l  tors ion of  the

chloroplast .  $ * !

.  6.  Closter ium Methueni  n.  sp.  ( t ' ] I .  I ,  f ig .  7)  (No. 6t .

C.  parvum, diam. c i rc.  6-7-plo longius,  v ix curvatum,

dorso valde convexo, \'entre recto vel in media parte exigue

t t rmido,  gradat i rn at tenuatum apices otr tusos t runcatos et

paul lo porrectos versusl  metnbrana modice incrassata '  non

str iata,  sed plerumque rubescens;  pyrenoidibus pat 'v is  in utra-

que semicel lu la in complures ser ies lorrg i tudinales ordinat is '

Long. 127-180y. ;  Iat .  med. 19-30p.;  tat .  apic.6-7pr.
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The cbaracter is t ic  features of  th is species are i ts  pract ical ly
l lat  ventra l  sur f t rce.  l l re b lunt ly  tn lncated ends which are
ol lerr  s l ight ly  produced, anr l  the nurnerous smal l  pyrenoids
arranged i r r  several  longi tudinal  ser ies.  I t  rvouhl  appear that
lhe pyrenoids are s i tuated i r r  t l re longi tudinal  r idges,  but
s ince rnost  o l ' t l re iur l iv iduals rvere crolvder l  rv i lh starch.  I  arn
r ro t  oe r t a i r r  o t  t l r i s  po in t

I t r f i l l 'ers f rorn Li ,  lunceol .e l t t t t t ,  h i i tz ,  i r r  the natrr re of  the
l l ) ices.  l l )e usual l r .  re, l  ( :o lor t re( l  wal l  and in the arrangement
rr f  f  l re l rvrerro i r ls :  r r roreover t l te verr tml  srrr face i r r  C.  lunceo_
lrr l r r r r  is  cotr tntorr lv  sonterv l ta l  ool tv(_,1 i .  l . tom C. I . t tnuln
( I l i i l l . ) ,  \ i lzscl t  i t  r l i l l 'ers in the sarne I 'espects.  as wel l  as in i ts
rr rucl r  srnal ler  s ize.  l t  l lears sorne resernblance to e.  r l ibbutn,
l lorge,  brr t  lh is  sper: i ts  is  srnal ler .  anr l  the ventra l  srr r lace is
sf  ig l r I I  v  con(:ave,  r ror  ; t re I l re apices prodrrced as i  n C.  I leth t rcni .
. \ r rot l rer  s i rn i f  ar  sper: ies is  C.  spelsberunse,  l lorge,  rvhich is
l rowever.  g l ro l lor t iorrate lv wi( ler  arrd t l i l l 'ers i r r  other respects.
l :ont l )arc a lso ( , ' .  Si / i r l ld ,  W. . \  ( ; .  S.  \yest .

v r t r .  r , r , r r t r . l r r r s r !  l l o \ ' .  \ . a r .  (P l , I ,  l i g .  t l )  (No .  t i r .

l ) i l l i ' r ' t  t r l r  l i r r . r r r t  l v ; r i r : t r  , r a rg i r r r ,  yo ' l * r l i  D l r r s  r ' i r r , s ve  t : ' r r
I e r : r .  i r l r i r : i l r r r s  v i r  po r . r ? r : t i s .  l ) i r r r e r r s i 0 r rPs  r r l  i n  [ ' o r r r r a  t r - p i ca .

'S ,1 . ( '  s l ) c ( : i ' t . t t :  . l  l l r i s  \ . . t . i r , t \ . i r r e  i r l r r r .S l  e r l t r i t l l r .  ( iO l t ' e \
, r r  l l t e  l * . ,  s l r r l ; r r . e s .  s .  t l r a l  l l r e V  s l f o n g l \ . r . e s . r r t l r l e  i r r r l i v i r l t t a l s
t t l  l  l ' t t r i t t t t t :  i t r  t r r os l  r ' ; l ses  l r 0 r \ . t , v r , t ,  l l t e  co t t vex i t \ .  t s  t r t ( , r { ,
r r u r r ' l i r ' , 1  , r r r  l l r e  r l o r . s ; r l  , l l u r  on  l l r e  v r r r l r . r r l  s r r l l i r t , e  r l i g .  S r .  T l r e
l r r . r r r  i s  r r  f r : ' ; t l l c l  , r r e  l ' \ \ ' t , s l ' s  l .  n , r ' l r t , l  l ) . s t r i r i l t r l t t t t t .  F l l r r e n l r .
A l r i r l ' t  l t ' I r r  I l r i , l t . i l n c i r l e  t , r r r l s ; t r r r l  l l r e  r l i s l t o s i l i o r r  o l  l l t e  p v r e
l t o t ( l s .  l l t r ' t ' { ,  i s  t ' o t t s i r l r , t . a l r l e  l , se t r r l r l i u r r : e  t o  so t r r e  l i r t . l r t s  o l .
( : .  I t t J i l  t , ! t l d | i l n t

, '  O l , t : l t ,  r r t t "  I ' t  i t t l , ' r t l i r r 4 , l i r ,  , \  r , r . l r .  ;  \ \ ' .  . t  ( i .  S .  \ \ . e s t .  g p .
r ' r 1 . .  I .  ; r  l 7 l .  l , i  \ \ l l ,  l i g s .  t i  1 4 .

\ ; t t ' .  t t t t t t l t t t l t t \ t  r t r ' t , , r , . , ,  1 1 1 ; 1 ' .  \ ' t r .  ( 1 , 1 .  l .  f i g s .  1 0 ,  l 1 l 1  f - \ O . . 1 y .

r . .  l , e r . i l t i t S l t r t l r r .  r i i i t r r r .  t ' i r . C .  l ! l , 1 r l o  l 0 t t g i r r s ,  v i r  t : r t r V a t r r r r r ,
, i . r ' . , '  l r . r r i l r , t '  r ' ( ) . \ . r \ ( ) .  r ' e r r t t . t ,  l e ' i l . r  ( : o . c i t v ( )  t t o t t  t ' t t t i r l , :
l t j r t l . . l n t l r t s  l ( ' t . r '  l , i u . i t l l p l i s  i r r  t t r ; r . j o t t ,  l r i t t . l r . r , e l l t t l ; r . ,  a ; t i r : e s
\ r . r ' s l t s  s i l t ) t l o  r : ( ) r r r . e r . ; . r P r r t i l r r r s :  a l l i r . i l r t r s  i r r r g r r s l i s  t r r r t r c a l i s
1 r ; r i l l l , r  1 1 , 1 . 1 ; 1 . 1 . i : :  I l e n t l r t . A t l i t  t r t 0 r l i r . t ,  i t t r . r , i t - s s a l a ,  l i t s c o  r r r r l r a .
s l I i r : l r i l t t r ' l ; t l t s s u l r s l r i t . l r l i t t , r . o r . r l i r r a l i s r r t i l t t i r l . i l l l r l r p i c r r , l l l ' o g r e

i r l ) i ( ' r t s  i t  t l l . l u l a l i t e r . t l i s P o s i t i s :  p y . r e r r o i t l i l t u s  i n  r r t r a q u e  s e m r .

- t $ -  ( 7 )

cel lu le {4-20,  in ser iem unicam sxi lem distr ibt r t is '  Long'  720.

780 g; lat. med' 3l-42 u; lat. epic' 7'8 u'

This d i l ferc f rom the type :  in being much longer,  wi thout  a

proport ional  increase in breadth;  in thesubparal le l  tnargi t ls

itrrougtout the grealer part of the cell. the attenrratiorr to the

apices-only cornmencing aborr t  one-eig l r th ot '  t l rc  length oI  the

cel l  f rom each en( l  i  in  the tnore nlarke( l  col t t :av i t l '  o l  t l re

ventra l  mcrgin;  anr l  in [ l re large nl l ln l )e.r  o l '  p1 ' renoids i r r  eaolr

chloroplast . -  \onlstedt  ( . { lg.  Rrasi l ' ,  t ' i fvers '  K '  \ 'e t '  Akar l '

l ' i t rh. .  187?, No. i l ,  p.  l t i )  has r lescr ibed i t '  l '  t r t ' r ' t i t r tu of  l ) '  l ' t i l

chardianutn whic l l  is  a lmost  i ls  e longale( l  t t ' i t "  72( lT )  as vat"

mod,agasau' iense,  l tut  is  muclr  l ) roadel '  lhan the lat tot ' (v iz- '  t l l )

to 65 u).

8. 'Closteriu,rtt Kiit:inoii,ltleb.; \Y. ft

p .  t 86 ,  P l .  XX \ ' ,  l i g s .  t i - l l  ( . \ o .  t i ) '

I ) iarn.  l8-20 z.  \ \ ' i t l t  zygospores.

9,  Olostethnn tosl tatunt ,  Etr |enb. ;  W. l i  { i  S '  \Vest ,  o1t '

I ,  p .  188 .  P t .  XXY I ,  f i g s .  l - 5  ( I o  t i t '

Diam. l9-2{  , . ;  long.  i }00- l }50 z '

IO, 'Clost , : r iurr i  selncct l r t l ,Eht 'enlr .  I  \ \ "  & ( ; '  S '  \ \ 'est :  ( ' l )

I ,  p .  l 9O '  P l .  \ \V I ,  l i g s  9  l i i  ( \ o  G ) '

Diam. '10-12 rr .

c l t .

Tclntentortr s '

I .  
' l ' t , tnt ( \ t tot ' t6 grr tn i lht t t ts  ( l l16b') ,  l ia l fs :  \ \ "  ' \  ( i  S '  \ \ 'es l '

o l ) .  c i t . ,  l ,  p . 2 1 9 ,  I ' 1 .  \ \ \ 1 1 ,  l i g s '  7 1 )  l - r t  ( i r '

Long .197 - t 43  r :  l a t '  30  z ;  l t t .  i s t l r n t  2 i t 2 i  L

Euaslrunt,

! . ' l ) l c r s t r t t t t L  t . ns .n l& ) t t ,  I i a l f s ;  W .  &  G .  S '  \ \ ' e s l '  o ; r  t i t "  l l '

l ) .  27 ,  1 )1 .  I \ \ \ i l ,  f i g s .  10 -13  ( \ o .  ( i ) -

f , ong .  9 l )  z i  l i r t ,  t t t t r l .  / * )  L . :  l a t .  a l ) i c .  2 {  ' ' t  1n1 '  1 *11111 r  l i n

! .  "En r t s t t t t t t t  b l na le i ' f t r r p ' l l l h re t t l r ' ;  w  &  ( ;  S '  \ \ ' e s l '  o l t  t ' t l  '

l l ,  p .  51 ,  P l .  \ \ \ \ ' t l l '  l i g s .  2 t t '  2 { )

[ .  ( ] i ;u iu, inski i  'schrrr i t l le ;  \ \ ' .  N ( i .  S '  \ \ 'es l ,  lor :  c i t "  p '  5 i l '

P l .  X X \ V I I I ,  { i g s . : l l , : t 9  ( \ o . 6 ) .

l . o r r g .  t 8 -19  z ;  l a t .  l ' J - l i r  z l  l a t '  i s t l r r r t '  ' - r  u  ( l r e t t ; r l i t t t t s  o l '

basal  angles dist i l tc t .

c i t

{
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Mic,ruteriu.
l. ltricrutr;riu truncaat (Corda), Brdb.; W. & G. S. West, op,

cit., II, p. 82, Pl. XLII, flgs. l-8; Pl. XLV, 0gs. 5 6.

forrnc incisuris inter lobum polarem et lobos latcrales
sogustc linearibua, incisuris inter lobos latcrales late apertis.

Long. l2O p; lat. 105 pr; lat. mar. lob. polar. &5 pr ; lat. isth m .
2l p (No. 6).

Each lateral lobe was provided with two bidentBte processeg
with gmall knoblike thickenings, as in Messrs. West's {ig. 7
(Pr. xlu).
2, Micrasterias rolclc (Grev.), Ralfs; W. & G. S. West, op. cit.,

II, p. 109, Pl. XLVIil, ligs. l-6.

vsr. ornoto nov, var. (Pl. I, figs. 17, 18) (No 6).

lU. mediocris, circ. { t/. plo long. quam lat., late elliptica,
profundissime constr ic ta,  s inu anguste l inear i ;  semicel lu le
quinquelolxe,  inc isur is inter  lobum polarenr et  lobos laterales
profundis l inear ibusque, i is  inter  lobos laterales minus profun-
dis et  lev i ter  apert is ;  lobo polar i  ut  in formt Iypica,  v ix prorrr i -
nente et  angul is  nou bidentat is ,  sed apicrr l is  t luobus snper l )o-
s i t is  muni t is ,  in utror lue latere crrm processibus bin is b identat is ;
lobis lateral ibus subr lqual ibus,  cum incisura pr imar ia t 'ere
mediana et  inc isur is parv is secundis t luobus,  lobul is  integer-
r imis vel  p l r rs minusve i r regrr Inr i ter  b i r lentat is ;uterr lue lobus
lateral is  cum ; l rocessibus r luobus l l i -vel  t r identat is  in utroque
latere,  proccssibus cum i is  lobi  polar is  ser iem cont inuam intra
marginem corrst i tuent ibrrs- ;  utraque semicel lu la in utroque
Iatere supra is lhmrrrn spin is crassis conic is duabus ntuni ta.
l l embrnna  r r r i  n r r t i s s i r ne  l l r r r r c t a ta .

l , ong .  2 l ' r i  u ;  l a t .  r nax .  l f ) i . z ;  l a t .  i s t hm. l l 0z l l a t .  r nax .  l ob .
polar .  6 i )  z .

I t  is  possib le that  t l r is  should r : r t t rer  be descr ibed as a dis-
t inet  species,  but  the gerreral  r l i rnensions,  shape of  polar  and
laleral  lobes,  as rvel l  as [he re lat ive r lepth of  i r rc is ions are very
simi far  to the features ol  a typical  l l .  rotu la.  The most st r ik-
ing chsracteristic of the nerv variety lies in the ten sub-
rnargir ra l  l ) rocesses ar is ing f rorn eaclr  srr r l 'ace of  the semicel l ,
arrr l  i r r  t l re prorninerr t  s l l i r rous outgrorvths in the neighbour-
hoor l  o l  t l re is lhrnrrs. ' l 'he processes varv a good deal  in d i f -
ferent  inr l iv iduals;  in sorne they are qui te regular ly  b identate

- 4 8 -  ( 9 )

r r ic. l8). in othcrs the denlat ion is irregular as in the indivi-

iu""f ng"*a in fig. l?, a statement which also applies to the

t""tf, n-n the margin of the semicell' 
'fhe processes on the po-

t"i toU"t are distinctly larger than those on the lateral lobes

and extenrl somewhat beyond the margin' The spines near

ihe isttrmutl are stout structures' r:irculsr in cross-section'

and tsperint{ to a sharp Point'
The on I "v speci m ens of M. rotdta b i therto recorded as beari ng

surface-ornalnentation are comprise(l  in l  '  cuoltt tu, Turn (cf '

!V. & G. S. West, loc. ci t . ,  P' 104)'

Cosmariunt '

1. 'Cosman'iunr, Lundellii, Dclp.; W' & (;' S' West, op' cit', lI'

p. 138.

YL?. corruqturn (Turn. )'
P l .  L \ ' l l '  f i gs .  5 .6  {No.6) .

W. .t  ( ; .  S. West, loc. ci t . ,  P. 139'

2O ry. .  L s l ight lY stnal ler

IVest  and by Turner.
Long. 43 u.: lat. 4O Y.; lai' isthnt'

lorrn thatr that recorded by Messrs'

'). Cosrttnriunt pyrarnid'otuttt, tJreb'; W' & (i' S' \\'est' op' cit't

l I ,  P . 1 9 9 .

/b l rna later ibus non evidentet  convexis,  apic ibus lat ior ibus

r luarn in forma tvpica Long. 74-7t t  T ;  lat '  senr icel l '  ad bas'

h-43 ' t . t  la t .  apic.  24 u. ;  la l -  is thm. l : - rT 1No'  t i . ; '

c t .  l 'o t ' t t t r t ,  ISorge (Alg.  I legnet l .  ! )xped' '  Ark iv f i i r  Boi ' '  I '

19O3, p. 941, tab. 3, tig' t').

3, 'Costtttriuttt pscudopyruntitilttuttt, Lund'; !V' & G S' West'

op .  c i t . ,  l l ,  p . 201 ,  P l .  LX IV ,  f i g s '  t ) - 12  (No '  67 '

Long. ,18 u;  lat .  l ]0 ' r ;  la t .  is tbm.9 u. :  crass.  . l ! '  z '

4. 'Costtta,ri'utt, pseiiilornnrrahrrrr, Nol'tist'; W & ';' S' \\'est,

op .  c i t . ,  l I l ,  p '  26 ,  P l .  I ,XV I l ,  l i g s .  l $ -21  ( i \ i o '  t i ) '

l ,ong.  53-54 u. ;  la l .  4 l -12 z;  lat .  is thm' 3{-38 u;  4 pyrenoir ls

in each semicel l .

var. ri'u,rcntu,,r nov. var. (l)1. I, ligs. 2-4; (No' {i;'

Differt ab forma t!'pica apicibus evidenter truncatls mem-

brana i l l ic  p lus minusve incrassata,  punct is  membrani l  r€gu-

lar ius disposi t is ;  serntcel lu l re a vert ice v isr l  c i rculares cunt

pyrenoidilus 4' Long. 
-o7 u; lat. '15 z; lat' isthm' 39 'r'
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l ,ong 78-91 pr . ;  la t .  51-66 u;  lat .  is thm' 21 u. ;  lat .  apic.  21 gl

crass. ii6 'r.

10. 
'Cosmoriuil d'ccoratutn,W. & ti. S. \\'est,'l 'ratts. l,inn. Soc.,

V .  { 895 ,  p .  6 t '  P l  v l l .  l i g .  9 l  (No .6 t .

Long. ?8 ! . ;  la t .57 z;  lat .  is t t rm, 27 z.

!1.  'Cosntar iur t r  l tsotuJobtootnei .  tVol le;  \ \  & ( ; .  S.  \ \ 'ost .  op

r: i t . .  l \ ' ,  p.  22,  I )1.  t l ,  f igs.  7,8 (No. { ;1.

Long. 2 l  z ;  lat .  med. 27 u. ;  lat .  apic '  l2-1 ' !  z :  lat .  is lhtn

A rather smal l  lbrm.

l!. Cosman'iutrt peetula,,.ft'ttturr, \Yille; !V. & G' S \Iest, op'

c i t . ,  I V , p . 3 1 , P l . O l I ,  l i g s . 7 - 9 ( P l .  I ' l i g  l , 1  ( I t t  ( i t '

Long .37  g . ;  t a t '  2 t )  u ;  l a t .  i s t hm.  l 1 ) - l t j  u .  A  r a l l t e r  s t l t a l l

forrn wi th very smal l  grant t les.  appear ing more l ike ut l t l t l la-

t ions of  the membrane. Two pyrerro ids in each set t t icel l '

S lauraslrum..

7.  Sl . .ut ' t ts l tut t t  t ihedtule, \ \o l le ;  Destrr .  Uni tet l  States.  p '  I i l l | .

P l .  \ 1 , ,  f i g s .  12 ,  l : ] :  \ \ ' '  &  ( l '  S '  Wes t ,  T ra r r s '  l ' i t r n '  So r " ,

Y ,  1896 ,  p .26O,  P l .  \ \ ' I ,  l i g .  29  (P l  I '  l i g .  l i )  ( \ o '  t j t

L o n g .  4 l - i r t  u ;  l a t .  t n e r l .  i j l  z ;  l a t . a p i c  1 l  z ; l t l '  i s t l r t t t '

I  |  2. .  
' l ' l re specimens were s l ight l l '  larger l l rat t  t l rose recor

tled by }tessrs. West and difTered front tltetlr irl ts'o olltet'

respects,  v iz.  a sotrre l ' l rat  rv idel  s int ts ar td l i t r  tervet '  l r t t ' l

srnal ler  scrobictr lat ions rv l t ic l t  tnoreovet '  wer{ '  ar l 'a l rge( l  l l l

ver t ical  ser ies.  Possib ly t l tese c l tarat . : tet 's  rnark adis l inct  lbr t r t

o f t he  spec ies ,  bu t  t l l e  t t t n t e r i a l ' r vas  t oo  scan t t  t o  ad t t t i t  o l  a

sat is factory decis io l t  as to the constancv ol ' t l rese lb l r tures.

: ) .  Sfcrrrosl ru l t  t l le tnutc,  t t r6b. ;  W. . t  G.  S.  West,  o1r.  r ' i t  .

l \ ' ,  p .  i 70 ,  P l .  ( : \ IV l ,  l i g s .  8 , 9  ( t os .  : 1 ,  t i l '

Long.  27 u. ;  la l .2& z;  lat .  is t l t l t t .  t ' l  z '

, ' 1 .  S l a r r r r r s f l t l i t  t l u r i l enun ,  \ \ ' .  &  ( i .  S .  \ \ - es t ' ' l ' r a t t s .  I . i t t t t .

Soc. ,  V,  l89t i ,  P.  259,  I '1 .  \Vl ,  l i1 ; .  2 i r .

/ .  m i r r o r ,  se rn i ce l l u l i s  r l o r so  t t t i n t r s  co l t vex i s ,  s l l i r r i s  p l us

i cqua l i bus  quam i o  l b l r na  t yp i ca  1 l ) 1 .  l ,  l i g s  14  l { i )  (No .  ( i l .

Long .  s i ne  sp i t ) . 27 - : lO  z ;  l a t .  s i ne  sp in .2 { i - 27  z ;  l a t  i s t h t r t .

lO-72 u..

The specimens agreed rv i t l r  those l igured by l lessrs.  iVest

excep t  i n  t he  s rna l l e r  d imens ions ,  t he  s l i g l r t l - v  s t t t a l l e r  sp i t tPs

and the less marked couvexity ot tlre tlorsal surlbt:es ol tlre

Thc mort charsctGri.tic features ofthir variety aro its trun_
cte slightlyilricksned ends Bnd the more regular arrangGmcnr
of th. puncte on the membrane, thcse lrtter appcering to be

?1"o{ i" rrdiating reries ncar the margin of the scmiccll (c1..
ffgr. $l). ln vrr. elliptoideutn, V'l . & G. S. West the apices of
tbc rcmic.lls are eimilarly llattened, but in thir form the
vortical vierv is broadly ellrptic. OI C. connalunl, Br6b., Weet
has darcribod avsr. truncaaulr. but thia hss a much more
mrrkcd constriction and possesses two. not four pyrcnoids in
6ach cemicell. ln var. lrunuttutn of C. pseud,oconnatum lhe
area in the middle of the cell in rvhich punclip are lacking is
rather wider than in the type.

5.  Coetnar iunt  arc lout , t ,  Nonlst . ;  W. & G. S.  West,  op.  c i t . , I I I ,
p . { 1 .

f .  n inor,  West,  loc.  c i t . ,  p.  12,  p l .  LXIX, f igs.  B,4(No.6r.
Long .  12  a ;  l a t .  l 0  z ; l a t .  i s t hm.  8  u .

6.  Connsr iunt  Cucurbi tu,  Br6b. ;  W. & G. S lVest ,  op.  c i t . .  I I I ,
p .  { 06 ,  P l .  LXX I I I ,  f i g s .  B1 -3 : } ,  p t .  L \ l ( tV ,  t i g .  S ( ) i o . 6 ) .

Long. ,$ a:  l l t .  med. 24 u;  lat .  is thnt .  2O u.

vet . .  aater tudtual ,  G. S.  lVest ;  W. & G. S West,  loc.  c i t . ,
p.  10t1,  Pl .  LXXII I ,  t igs.  34-36 (No. 3)

l . ong . , l 5  zg  l a t .  med .2 i t , r ;  l a t .  ap i c .  t 2  y , :  l a t .  i s t hm.  20 , r .

7.  'Costnurhtm ronict t r t r ,  \ \ ' .  & G. S.  Wcst ,  . f rans.  
L inn.  Soc, ,

\ ' ,  Part  2,  1895, p.  Zt .  Pl .  VI I | ,  t ig .  . t2 (No. t j ) .
f ,ong.  : t t i - : t7 z:  lat .  mer l .  2 l  v . ;  la l .  is t l rnr .  lg- lg u.
This species comes verv close to vat. uttenttq.ttui ot C.

Cttcurbi tu,  esper: ia l ly  i f  onc compares l ig.  12 a ol .Messns.  W &
G. S.  West s ' i th l igs.  34 and 86 on pl .  L\ I I I I  of  the Br i r ish
l )esmids,  \ 'o l .  I I I .  The onlv i rnportant  d i { lerences l ie in the
shapo ol  the s inus and the t ransver€e arrangement of  i l te
l )unct& r fear the is thrnus.  I  arn not  sure that  C.  conicut , t  would
not better be rnade a, var- corrictnn of C. Cucurbita.
, \ .  ' ( , 'osrrr r r r i r l r l  

srr l , lpcclosrr l r ,  Nordst . ;  W, & G. S.  West,  op.
c i t . ,  I I I ,  p .  252 ,  P l .  LXXXIX .  f i g .  i l  (No .6 ; .

Long. i i6-4r [  .u;  lat .  30-f f t  u:  lat .  is thnr.  l0 z.  l )vrenoide s in_
gulo in utraque semicel lu la.

9,  Cost t t t t t ' iu t t t  oc l t thodes.  Nordst . ;  W. & G, S.  West,  op,  c i t . ,
IY,  p.  10,  Pl .  . \CVII I ,  l igs.  1.3 (No. t i ,y .
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lcmicoll!. Both in gide- and end-viewe the middte of cachscmiccll wag eithcr free.of rpines (cf. however fig. lf; o, Uorcvcry. minutc oner (flgs. IS, lo,, but there o,", not .i*aya ,omarked a difference between the size of ne s-pines at tneanglcs and those found at other points. as in tht specimcns
fym 

ttr.c Unil,cd Stares (rig. t{, l;""o";;il;'L;s"r spines atthe angles oftcn appeared to grade over into thc ofirers. Eachsemicell contains a three_lobed chloroplast wittr a singlepyrenoid.

ln t89? Meesrs, lV. anrl (i. S. West (cf. Lreshw. Atge of theSouth ot'lingland, Journ. lloy. Microscop. So*, fiSZ, p. lee,Pl. Vl, fig. 18) described avar. eroctellu;r st S. rostellurn, Royet lliss.. a species which. has sin_ce been regartled as synony_mrrus with S. cosmotpittoszar (B<irg.), W."and G. S. West.This variety appca* to be very near to s, crauilerutn and isprobably a st i l l  smaller lbrnr of this species ihan ttre onerlegcribed in the present paper. ' l ,he principal di l lerences l iein the sp-mewhat l lattened ends of t tr" s"n, ic"t ls, ln tn" di. t" i .bution of the sl l i rres, and in the sides appearing ,. t t  
" .  

rno"ucoocave in errr l .vierv. I  certainly do noi t tr ink' i t  betongs toS. roslelltutt,Iloy et liiss. (: S, cosrrrospirtostttl\.
Another rather similar fortn is var, rnit t i t t turtt ,  ( ; .  S. Westof_S_. pj losuri i  {Nrig.),  Arclr.  (c1.. Journ. Linn. Soc., XX\\, I l I ,l { i l7, p. l2n, pl.  \r I ,  t ig. 5r, brrI  here ,t ," 

"pi, ," lr , .L 
a'of thesanle size anrl uniformly distr ibuterl .

Hyalothcco.

l .  l l l lnlotheca dissi l icns (Sm. r,  l r16b. ;  I tal ls, l l r i t .  Desm.,
l f l4 t t ,  p .  b l ,  I ) t .  l , {g .  l .

I-at. cel l. 18-21 y. : loag. cel l. 12_15 u.; diarn. vug. St) z. (\o. 6).
_ 

' f ' l r is 
is lrrolrably a forrrr of var, ,nininm, Schnridle (| i i t r .  t i .Sv .  \ 'e t . , \ k .  I lanr l l  ,  \ I lV ,  189g,  1 r .  l l ,  lab .  f ,  i i g .  S f .

Desni,lium.

l . ' l ) : : s t t t id iuu t  Sr lo . t - r l ,  Ag . ;  Ra l fs ,  loc .  c i t . ,  p .  t i l ,  tab .  lVr ' . \ o . 6 r ,
I ,orrg, 20.2; lat.  l i : r  p; l :r t .  is i l rrn. 25 z. No sheath. , fhe

tttale.r ' i i r f  also irrcluded specimens of var. qtndrangu,luluttr
l l tal l 's),  I tov.
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9, Damillhtn coorctatum, Nordst., K. Sv' Vet.-Ak'

XXII,1888, No.8, p.25, Pl.  I I ,  f ig S (No' 6) '

l .oqg.2L27 u; lat.  38.42p; lat.  apic. lE'90 u; let '

30 a.

( re)
Hendl.,

istbm.

iho specimet,s ditfercd from those origirtally described by

Nonlstedt in having rather broarlcr apices and irt somewhet

hrger tlimensions. A mucilage 'sheath (tliam 50-5:r p) rvas

present in marty specimens.  There appearer l  to be bt t t  a

s ingle pyrenoid in ench semicel l -

GYntno:uqa'

7, Gl lmnozl lgomoni l i formh, Ehrenb.;  Ral fs,  loc '  c i t ' ,  p '  58,

lab. lll (Di'duntoptittttt llotreri, Ralts) (No' 6)'

Smaf l  specirnens.  Diam. {5 p;  long.  22-% g.

cYA NOPH YCE.+; (MYXOPHYCFI'tl).

cHR0ocloccAcFl.'fl.

Clat  hror : t ts l is .

!. Ctalh rocystts rcnulittostr ( Kiit7..), Henfrcy ; llarrsgirg, I'ro-

r l tomus, l l ,  {899'  P l '16 (No- 4) .

Os,'illatoriq.

l .  Osai l tnrof in.  s i r t rp l i r : rss i r r tc ,  Gomont,  Monogr.  r l '  ( lsc i l l "

r \ n n .  S c i .  n n t , 7  s 6 r ,  \ V I ,  l t l 9 2 ,  p .  2 1 9 ,  p l  V l l '  l i g '  I

r N o . 3 ) .

D i a m .  1 i 1 . 6 7 , r . .

'1 .  Osci t lator iatenuis,  Ag;  Gomont,  loc.  c i t ' '  p .  92n,  Pl '  VI I '

figs. 9-ll (Nos. 5' 61.

Diam. t i l .  l ' r '6  P.  
.

:1, Osciltatoritlamlthibin, A g. ; ( lomorrt, loc. ci t., p. 22 l, I'l ' \ | I,

l igs.  . l -5 (No. 9) .

Diam. l i l .  2 '5 p '  F i larnents rnuch curved;  cel ls  several

t i rnes as long as broad;  cel l -cor t tents a l tnclst  wi thotr t  granules '

f LORIDII'E.

Balrocl tosJ ermt,n ' .

I . Batr ach.osper nu rtt t rrto rti li lo trn e (I'.), Iloth, Flo r. ge rm', I I I,

11t00,  p .150;  l laberrhorst ,  l ' lor .  l lurop Alg. ,  l l l ,  1868'

p. {05 (No. r).
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NAVICULACE/T.

Napicuh.

-.1 
Nauicula allinis, Xhfenb. ; Sch6nfeldt, Bacillariales, in
s0sswasse rllora Deutgch lands, Osterreichs u. d. Sctlr:eiz,
X. ,  1913, p.  71,  f rg.  jJ? (No. 6r .

Lolg. 3r[ 1t; lat. I p.

...- 
':. Naticula gibba, KiIz., Van Heurck, op. cit., p. ?g, Atl.

Supp_t. . I i -g t2;  Schdnfeldt ,  op.  c i t . ,  p.  109,  f ig.  2 i l i  (No.6) .
Long. 51-70 p; lat. med. l0.l2 y..

.z-''3. Nauicula intarruplo,, Iiiitz.; Van Herrrck, op. cit., p. gg,
Pl .  IX,  t ig Z-8;  Scht infe ldt ,  op.  c i t . ,  p.  tot ,  ng.  Zt i
(No .  6 ) .

Long.610 pt ;  lat .  med. 12 u. .  ln valve_view tbe s ides were
very s l ight ly  curved.

, r"  
4.  N: i i " - : !y .  Iy id is,  Ehrerrb. ,  \ 'an I teurck,  op.  c i t . ,  p. . t03,

. / '  l '1 .  XI l l ,  l ig .  t  ,  Schrt r r t 'e ldt ,  op.  c i t . ,  1t .74,  I ig.  f  fs l i fo O;.
Lot tg.72 p. ;  1a"1.22 2.  Wi i l r  vely r le l i t :a le obl i t lue str ie.

- :  i .  Nu, , icula rudiostr , l i i i tz . ,  \ 'an l lerr |ck,  oP. c i t . ,  p t { t ,  t , l .  \ , I1,
.  f ig .  20 (No. : r ) .

Long. 78 p,  tat .  i2 p. .

-  6.  Nar icula rhont ,boidcs,  l lhrenb. ;  Sr:h i r r r fe l t l l ,  o1. t .  c i t . ,  p.77,
.  t i g .  t 4 ; ]  rNo .  6 ) .

-  Long .  8 t - r { 7 , r ;  l a t .  l u , l g  z .
.  

'  
7.  Xut i t t r la ucrospl ta,r in,  t l reb. ;  Sclr i tnfe ldt ,  op.  c i t . ,  p.  lOt i ,

t i g .  928  ( r - o .  i l r .
Long .  87  . z ;  l a t .  r r r ed .  i 2  a .

-  
-  8.  

I : i i . iJu 
T-abel lur iu,  F lhrenb ;  \ 'an Heulck,  op.  c i t . ,  p.  Zg,

I )1.  \ '1 ,  I ig .  t3 ( \os.  i ) ,  i ,  ( i .y .
Long .  87 -135  u ;  l a t .  r ne t l .  l l - l t i  p r ;  l a t .  ap i c .  l 2  p .  On  t he

rv l r o l e  r a the r  s rna l  I  s l l e c ime r r s .

---6. I'ouiculu 1l'inntr,luria) rnada,gascan icnsls n. sp, (pl. I, fig. g)
( . \o.  6) .

.Y.  rner l iocr is ,  valv is in aspectu valvular i  lanceolat is ,  marg; i_
ni l t r rs subparal le l is  apices versus sul l i to convergent ibu. ,  pol ia
at  ut is  rotr rnr lat is ,  area centra l i  parva oval i ;  s t r i is  robust is ,  g g
in l0 z,  in parte r r ret l ianr i  (adversus plateam centra lem) paul lo
brevioribus et radiatis, inde aream centralem versuscurvatis:

in qusrta autom parto longitudinis cellulse vicina polis fiunt

rec;e, denique polos versus convergunt; platea axiali angusla'

ca. selta parte diam. cellulm, atrte polos contrahente et angus- .

t iss imi ;  raphir le curvata,  paul lo s igmoidea'

Long.ll7-tfi P; lat. 18-20 P'

This species is characterised by (t) its shape, the pointed

ends which are however a l i t t le  rounded at  the extreme t ip

beiog a very marked feature;  I I I )  the sbape of  the median l ino

whiJh nalrows ,Jown before the poles are reached' so that the

str i€ a lmost  meet some l i t t le  d istance in f ror t t  of  the polar

nodules;  ( I I I )  the S-shaped curvat t r re of  the raphe; ( lV)  the

arrangement of  the str i€.  Opposi te t l re centra l  area only one

or two strie are placed perpendicular to the margin of the

valve,  the remainder being prorninent ly  radiate '  This t 'adiate

arrangL'ment is  cont inued beyond tbe cet t t ra l  area,  but  in th is

legion the str ic  become curved,  as shown in { ig '  9 '  At  about

orre quarter  the length of  t l re valve f rom each pole the str i ie

agair i  become stra ight  and pcrpel t ' l ic t t lar  to the nrargin,  t l r is

ai : rang"ment cot t t inui t lg t t t t t i l  t te l t '  t l re poles,  rv l rere t l te st r i ie

l ,ocOlne cOl lvergent.

I i rorn N. u i l i r l is .  I i i t tz .  th is species di f fers in.  the shape of  t l te

ent ls  o[  lhe valves ( ' ) ,  in  t l le  ct t rvet l  rapl te '  i t t  l l te  t l tore t t t tme-

rous si riil-', antl in their d i lfe rettt arrangeme n t. Irt'om N' rlocty-

1us,  El t renl t .  in  the same t 'eal t t res (apart  t i 'orn the character  of

lhe rapl te) ,  as wel l  as i t r  l l te  t t t t tc ' r  l larrower median l ine ant l

in the absence of  the swel l ing in the middle of  the valves'

- . . i l ) .  Nnui t :u lu lPintr t i la ' r inf  r i l i r l is ,  Ki i tz . i  Vat t  Het t rck,  op c i t ' ,

p .  ?3 ,  l ' 1 .  V ,  l i g .  5  ( \ o .  5 )

Long. '165 y. ;  lat .2?:  Y. .

n7I .  N,rv iculu ( l ' innular io;  Dacty lus,  Ehrbg.  ;  \ ' rn Heurck,  op.
'  

c i t . ,  p .  7 3 ,  P l .  \ ' ,  f i g . 1  ( N o . 3 ) '

Long.2\2-220 u. ;  lat .31-33 u.

.2112. Noricula ll ' irurulariuf tnaior, KiLz,; Vatr Heulck, op. cit.,

p.  73,  Pl .  V,  f igs.  3- l r  (No'  3)

Long. 270 u;  la l .32 u. .

(l) Although some of the specimels ot N.viridis ffgured trv \\" Smitlt

(Brit, Diai., Pl. XVlll, ffg. ttiil) have rather poiuted euds.
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Trachelomonas.

(  t s )

l . r ' t n  t t t e r t n l t t t  t t ,  o 1 l .t85:1,
ri8,

Varr l l eu r ck ,  op .

'l\at c h elo, ilo I t tts /r ispidrl ( l)ert-v t'

c i t . .  p.  l r !9,  l ig .272 () io '  6) .

f  .orrg.  35 u:  la l .22 u. .

"J.  
' l rnt lu lotnonas ul ' r ic 'ut t t  r r .  s l l .  ( l '1 .  I .  l ig .  i r t  ( ) io '  { i t

' [esta ovi r leconci l lna l l t l 'oque l i t te l r t t t tc t ta,  ! - i l  l l lo  lorr i l '

quarn l t t . ,  br t tnt tea.  I )orus l lngel l i  l )arv l l3.  r :o l l t t ' i  r ' lo t tg l t l r r

t i t  valde pt 'otn i r let r t i ,  . - r  u a l to t l i rcut t rdat t ls .  I le t t t l r rat t l t  g labrr t

paul lo i  ucrassata.  L:on te l l t t ls  l lagel  I  t r tnr l t re i  gnot i

I -ong.27- l l l l  u . ;kr l -  12 u. '
' l 'he shape of  the cel l  i r r  t l r is  species is  r l r i te r l i l l 'erent  lo t l t : t t

ofany bi therto publ ished,  arrd th is lear ls t t te to r lescr ibe i t  as

i r  new fot 'n l ,  a l thouglr  I  rvas t tnable to t t take ol t t  t l le  l t l r l l t l l '  o l

t he  ce l l - co l l t en t s  o l  t l l e  l l age l l r t r l r '

l last  l ,ot r t lon ( ; t r l lege'

Marcl r  9! t l ' ,  l9 l  t .

(iy-t'ynilltna a,cuutinulu,u) Kirilz. (pleu.osilytuu ttt,tttttirrutttttr(KLLL. ) ,  Grur r . ;  \ ' a r r  I leurck ,  op .  c i t . ,  
' p .  

717,  p t .  XX l ,l is. 12) (t io. 4).
(ioMPHONEMACE.+].

Gompltonent,a.

- - -"  1.  Gotnpl tonenu in l r icatunt ,  Ki i tz . ;  \ ran Heurck,  ( ,p.  c i t . ,.  l ) .  
. 126 ,  p l .  XX IV ,  l i g s .  28 ,  29  rNo .  8 r .

l .ong.  i | ( i - ( i0 z;  lat ,  rner l .  6 z.  ( )n ! , i t i to l t t totu s1t .
( ' ( )cc(  )NEMA(rE. l :

Amphoru.

/ / .  
l .  A t . i l p l t , o t ' t - t . o r . a / j s .  K i i t z . :  \ ' an  l l e r r r ck .  o l ) .  c i t ,  p .  i r 9 ,  l , l .  l .-  l i l .  |  ( \ o . : i r .

Verv smal l  specir r rerrs.  l .orrg.  gZ v.  :  lu l  l i t  y

St 'Rl  I r l l t . t .A(rE.J, : .

Surirella.
'  l .  Srrr . r ' r , r ,1/q ro l t t ts lu,  Fl l r rerr l r .

/ -  \ ' a t ' .  s l ) ! p t t l i l u .  l i i i t z , :  \ . n r r  l l e r r r ch ,  op .  c i l . ,  p .  l l l 7 ,  l , l .
l . \ \ l l .  t i s .  4  ( , \ o .  : t 7 .

l , r r r r g .  l l { }  z  :  l a t .  i 2  y .  I  a r r r  r r o t  s t r r e  o l . t l r i s  r l e l e ru t i n i r t i o r )
: ts  i l re s l let . inrel ts  \ \ .ere \ .et . \ .  poor.

l . ' t ,A (  ;Et , t ,A ' t . .  t . ; .
I i t  ( ; l . l lNAcl . l . t . ' .

Eugl, tm.
I .  Eul l le t tu t l t r r t r t r l t r t t t  ( l i lebs),  l ,c lntr ) .  Si iss\ \ ,asser, l l .  l )eutscl r_

l an r l s .  ( ) s t e r re i c l r s  und  r l .  Sc l r r r e i z .  I l .  I 9 ' | l ] ,  p .  1J t
t i i l .  ! l  I  r . \ o .  t i l .

a  
l .orrg.  f )0 z:  hr t .  i l4  z.  er l iurr r  about us loug as i l re body.
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T'ISCBIPTIOT O' PLATI

Flg. L Cotmaium putd,tmanwt, Wille. forms (X E{O).
t 9.4. CotmadunWudoconnlunr, Nordst ist. trurrcatun.

n, v8.. (x {fi)).
Figr.2 end 4,front view; llg.S,errd.view showiog the

four pyreooids in the semicelland the armogement
of the punckD at tho margin of the semicell.

> 5. Ilachelomonaaafricana n.sp. (X 840).

t 6. Slosortrum trihedrale, Wolle, forma (X fm).

t 7, Cloil',ilunt Llethteni n. sp. (X 62')).

r 8, | , I vor. aentricoec u. var.
(x 6e0).

> 9. Navicula nta.d,agucariends n. sp. (X 620). T_tre strie
are only shown on tho upper half of the valve,

t lO. Clotlerium Pritchard,iununt, A rch. var. nlad agascan iense
n. var. (X 160).

n lt- l!), Closleilum lctocerosttt,, Gay var. o'l lr iopicun,\Y.
& G..S. West, form@ (X 400).

r l4-l(i, : i  auraslmh. alavilerum, W. & G. S. West (X t l0).
14, seen obliqrrely from the front; lr i, front-vierv;
1ti, end-view.

r 17-18. trI icrailerias fotdtd (Crev.), I lalfs var. ot'neta n, vlr.
(X fOO). 18, small part of the margin of a rrrore
regular specimen than that shorvn i lr l ig 17.

t 19. Closteriun Prilchardiunntt, r\ rclr . r.ar nrudugLrscurianse
n.  var . ,  apex  o fce l l  (X  4O() ) .
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