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l. Gnsuner, Rnuems.

Fnou Dr. Alexander Agassiz I receiveit some few plankton samples
from Lal<e Yictoria Nyanza, East Africa, with the request to eramine
thoir rnicroflora. As I have, quite recently, published a paper on the
same sulrject I agreed rvith pleasure to the proposa.l, aacl I extend to Dr.
Agassiz my sincere thauks for placing this mnterial *t my disposal and
for giving rne permission to illustrato it so richly.

The samples in question .were collected on the 21st and 23d of Feb-
ruary, 1908, respectively, and their maiu interest lies iu this early date,
as the knorvledge of the plankton of this large lake hitherto has beel
based upon collections from April (l 905, Dr. Cuuuington), October
(1892, Dr. Stuhlmann), and November (1904, Dr. Borgert); further-
more the earlier collections were from plrrces in the northeru and rvest-
ern parts of the lako r, while Dr. Agassiz's samples were taken in the
harbor ofMwanza and off Shirati, both places on the southern shore of
the lake.

I have had fi,vo sarnples at my disposal, but as they are from only the
trvo localitiee Just mentioued, I profer to take them ng correspoutling to
but trvo nuubels. I do not knorr with certainty the number of silk
gauze us€d, but I have beeu infornred that it is rnther wide-meshed,
whioh perhaps nray explaiu, to some degree, the scarcity of sonre of tbe
smsller phytoplanktouts.

The abovo given dates of earlier planktou collectious shorv how little
we.know the plankton of Yictoria Nyanzn. The few (7) samples col-
lebtecl by Dr. Stuhlmann in 1899 have been examinod- witlr regard to
tlre pbytoplamkton of which only I spoak here - by Prof. W. Schmidle 2 ;
three samples from the tbird British Tauganyika Expedition of 1905

t As to the collection nracle by Dr. Stuhlmann, it rvns taken "an verschiedenen
Stellen des Sees."

r  Schnr id le,  \Y. ,  Botan.  Jalr rb. ,1898,26,  p.1-69,  p l .1-4;  1902,33,  p.1-33.
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have becn publishctl ,  togotlrcr r i  i ih the cxirmitnt iort of the phytolr l lnl i ton

fi'oru Lulic Nylssa aud Lllic 'I'augrrrrf ika by }ft'. G. S. \\'cst r 
I lutl tlrc

ferv (7) sLrrr:plcs btouglrt  trornc by Dr. A. Borgerl i rr  190 I havc becn

worlied out b;' nre iu thc plpcr mcrrtiouetl nbove rvhcrc I2 lru'e put to-

gethcl all the ferv clLrt,a ou the pirytoplinliton of Victoria Nyarrzl arrd

hlve courparcd thcnr with the statcurertts of the plrytoplauktou of l,alic

Nyassa 8.

Referring to this prrper I quote somc of its main results : -

" Thc phytoplanktou of Yictoria Nyatrza lnd Lal;e Nyassa beat'a gretrt

resemblrnce to each otber, thc doninant species being the some in br.rth

lakcs. Botb lrkes tu'o characterized by rale tropical species, soure of

wlrich are conmou to both lahes, others of which are restrictecl to oue

of them.

" In spite of their ertcusivc nreas ttre lrkes coutain a plrytoplanliton

vbich must be spol ien of as a pond plnnkton (t lac-t l tarrg'plrnkton, in

Chotlat's sense), not as a tnre lnke planliton, ancl the tycholirunetic spc-

cies play a glcat part in the composition of tlre planliton.

" The phytoplzrukton of \rictoria Nyanza itself is characterizod by I\Iioo-
cystis, Anabrrenae, Lyngbyae, 1\{elosirae, Surir.ellae, C;'mntopleur.re,
Nitzschiae, numcrous Plotococcales, and nrauy Desmidilceae (espccinlly
Staur:rstrum species); it is richer in species thrrn that of Lake Nyassa,
espccially through t,he occuncnce of matry Desmicls.tt

As to tLe sersorral changes in the cornposition of the plankton our
knowletlge is too limited to say anything more clefinite, but in this
particulrrr respect the tu'o samples collecterl in Febluary by I)r. Agnssiz
are intcrestirlg, as corrp$rcd rvith thc samlrles later in thc year frorn
April, October, autl Noverubcr; thcy show that the Diatonts (espccirrlly
Ilelosira) ar7 clomtnatil itt. tlrc early' s1u"ing, uhile later in the year tltc
Gran Alyae ruwl -l-ilt-rc-grcen zll,lue rea,'h llteir nta.rhitu,itt. This change
colre*poncls to thc nornral chrnges in the conrposition of the lal;es in thc
lorvl*nd o[ thc tenrperate Europc ("The Ihltic Fresh-rvater Planlitorr,"
of C. Wescnberg-Lund).4 In my paper I havc suggestccl something in

r West, G. S., Journ. Linnean Soc. London, Botany, 1907, 38, p. 8l-107,
nt;to-.tlr.,u, 

c. II., Rotan. Jalrrb., 1908, 41, p. Bt0-8b0.
8 See Schmi<lle, W., Botrn. Jalrrb., 1899, 27,p. 229-237; 1901,30, p. 240-259,

p l .4 -5 ;1902,32 ,p .66-88,p l .  l -3 ;1002,33 ,  p .  l -33 ;  and l \ t i i t te r ,  Ouo,  Rotan .
Jahrb., 1903, 34, p. 9-38, pl.  l -2; p. 256-301, pl.3-4; 1005,96, p.137-205,
pl. 1-3.

a See C. lYesenberg-Lund, I,lankton Investigttions of the Danish Lakes. Gen-
ernl Part,1908, Copenhagen, p, 281, etc.

osTltNl l t l , l ) :  ' i ' I I l . l  I ' l IY'rol 'L,\NI{ ' f( l } i  ol ' '  \ ' IcTol i , l , l  } iY, l} iz, l .  1; i

t l r is rvny in suyitrg of the snrrr lr les frotrr r \1rl i l  col lected by Dr'  Ctrurr irrg-

tor (1. c,,  p. 3a{) :  ' (r t t tr  trcten t l ie Schiz,rpLyceen (} ly-toplt l 'curirr) i r}

cl icsem f, i ' l i l r j rrhrs-Planl i tott  zrt t i ic l i ."  l - ]rr t  i t  is not unLi l  we l t i rr-e t lrc

st i l l  carl icr sirtnplcs col|u.; tei l  l ry f)r.  Agassiz that we rnl l '  bc j trst i f icd in

cllarviug a couclusiou coucerning tlte scasouiLl chnrige antl its reserrrlrllrnce

to thc scasounl clrrrnges of the. " l-lLrltic fresh-rvirter plirukton."

Ncvertholess, thcre are ruauy dif fcrerrces betrr-eett the plnnl i lon of f  ic-

toriu N;'rrnza aud Lalie -Nytrssa ott the otte hantl rtud tltLrt of tentpelate

I i tr lope on the ot lrerl  e, g.,  i t  seettts t l rat the ft- , l lot l iug t lotuinant spccies

of terrrperafe Iiurope, viz., r\steriorrellt, Fra,Tilctt'ia, crotonentis a:ntl' Cera,-

tfu,ni ldt'untlhulla, at'e rvonting or, rvith regard to the last species, of

srnall inrportancc in the lalge Afi'icln lrrlies, rvhile on the other side

tlrose lakes corrtain a ttnnrbcr of beautiful folnts of Sulirelll arrcl the

uumerous Desnit ls. ' lhe lrrst fcature thcy have in contmou tvitb thc

lakes of \Yest Europe (Glctrt Brit:tin), but tlre species ale cliffelerrt.

The consccutiue mtler of the lianklon titctt:iritct' itt Yi,:toria Nyan::a is,

then, if \r'e rnay be allorved to judge from our present very lintiterl

knos'ledge, the following : -

Febraary (A. Agassiz)': J[elosb'a Agassizii dominates, other Diatonrs

of less inrportlnce, Gteen anrl Blue-glecn Algte rttlter scalce.

April (Quntington) : Green Aigac, bcit,h Dcsrnids auel Protoccoidetc

donrirrate; I)ittoms of less iruporttnce I Bltre-gt'ect Algae lathcr scirrce.

Octob.er (Stuhlnrann) antl Norentl,ter (1. Borgelt): II;xolrhvccre

dorrliriant, but both Grecu Algae (especially Brttryococnts Braunil and

Diatoms (Xlelosira ttyassen;is rncl Surilelltre) subdomiumt. Plulkton

very r ich in species ancl indivicluals.

From this fi'rgrnentrrry piciure it rvill be evident horv neccssnry rntl

important it rrould bc to gct a t'cgttlrrr pllnlitoti iuvestigltit,n of \rictorirr.

Nyanza throughout a year lt lclst, ancl rrith short itttctlrrls (t wecli or

a fortnight). It is m;' hope that this gap in ottl lirtorvleilge of the flosh-

water pLrlkton of thc elrth may soon be realizetl.

. 2. Tsn Sruplus FRolt }Iw-l\zr 'lso Sutn.,'tt,

Tne phytopltrnktons present in the tn'o Febrtrary stmples fi'onr ][wntiza

nnrl Slriruti are nol so abunclrnt rvith re'gnrcl to boih spccie's aucl indivi,l-

uftls as the orgauisnrs recoided flonr Yit,toril N;':rnza sanrples tllicn

Inter irr the yeru'.

The rccompanying trrble rvi l l  sho*' thc species fouu,l  in thc sanrples lr tr l ,

furthcr, thcirrelat ive frequcncy givcn in thc ordin:u'y rvrry, viz. '  cc dc-

trotcg ('donrincnt,t' c t'commoltr" 
f 

tt Dot comlnort nor tirl'e,tt r tt t{tt'('r"
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an,l  Lr ( ' \ 'c l f  nrrc t '  (orr ly r siuglc or fcrv inr l ividul ls sccn). \Yit lr  rc-
grut l  to tho f i 'ct lucrrcy t lrc tbovc rucul iorrccl ci lcuurstalr:e, that thc si l l i
gauzc nsctl rvts lclativcly rvitlc-rncshed, rnust bc lcurcnrbcrcd.

PIY1'OI'I,ANIi'TON IIRO}I VICI'ONIA NYANZA,

I-rlnuenx, 1008.

a

Peridiniales.

Cerat ium l r i runr l inel la iO.
I'. trIiil l.) Sehrnnk, var.
brachyceras (v. Dad.) Ostf.

Cynratoplcura solea(Brib. )
lV. Sm., et Ytrr. . . .

Ilelosira ,\gassizii rlov. sp,
I le losi ra nvassensis O. Mi i l l .

f. Victoriae, O. Miill.
S t e p l r a n o t l i s c u s  a s  t r a e  a

(Ehrenb.)  Grun.  .
Surirella n)'assae O. il{till.
-var. malourbae ({). 1\Iiil l.)
-var .  I lugler i  (O. I l i i l l . )
Sqlt'rella bifrons (Iilrrenb.)

Kiitz. .
Surirella Fiilleborni O. llii l

var. elliptiea O. llii l l.

trIyzophyceae.

Anab:rcna fl osaquae ( [,yngb.)
B16b.

C h r o o c o c c u s  I i m n e t i c u s
Lentm.

Lyrrgl'ya Lagerhcinrii ( IIii-
b ius)  Gonront

Lyngbl'r linrnetica f.emm.
l l icrocyst is  ar : ru; ; i r rosa I i i i tz .
Ilicrocystis incerta Lemur.

Tbe lrronriuent, folrns ale thc Diltoms of rvhich agniu one species is dorni-
natrt, viz., JIelrt:ira Agassizii, sp. no\'. ; this species rvbich is closely rehted
to 7[. gt:anulalo occurs also in the planlitorr in April (recordeil lry G. S.
Wcst, /. c., p. 117, {\B M, grclnu,lctfa) antl in Novcruber (recorcled by mo,
1.c.,p.333, as l f .  o,{f .  grctnukdu),btrLis both in Apl i l  aud Novernber lcss
aburrdnrrt tlrau 1L 'nyctsscntil, s'hilc it Febluu'y 11. Agcr,ssizii is morc
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Chlorophyceae.

Botrvococcus Brounii I(iitz.
C los i e r i ops i s  l oug i ss ima

Lerlnt,
Coe las t r un r  cambr i cun r

Archer. var, Stuhlmanni
(Sehnr id le)

Coe las t r un r  r e t i cu l a tun r
{ l )aug )  Senn.

Dictyosphaeri uurpulchellunr
\Yood

Oocl'stis l:rcustlis Chod., var.
Ped ias t r un r  bo rvanuu r

('Iurp). i\teuegh., vir. gran-
ulaturu (I(iitz.) A. Ilr.

-var. rugulosurn G. S.
lVest

Pediastrurn duplex ll{eyen
Petliastrurn sinrplex Meyen,

Ya.. clatlrrntttm (Sclr16ter)
Scenedes  n rus  b i i  uca tus

( ' Iurp.)  I i i i tz ,
Seenedesnrus ouadricauda

(Turp.) Ilr6b. 
-

Staurastrum gracile Ilalfs,
var. subornatum Scbmidle

Staurastrum lentocladum
Nordst., f. africina G. S.
West

Staurastrum l imnet icum
Scbnridle

S tau ras run r  t ohooeka l i -
gense Wolle :

OSTI 'NI IJ ' I ,D;  1 ' I I I i  I , I IYTOILANI(TON OI '  VIC.IOII I i \  NY,\} iZA, 775

abtrrrclarrt than 1L tyusscnsis. l[elosh.a n]Je;sonsis ancl thc forurs rrf
Sul ircl lac nre lcss alrunclaut in lr 'ebturry tharr later in the year' ,  anrl
Nitlscltia ?L!/qssensi.i is vcly rarc.

I.n the snnrples frorn Slrirati I lravc fc-,und & fe\y speoies of the pcculiar
forrn of Cerq,tiutrt, ldrurulinella, rvhich iuhabits Victoria Nyanza. It has
also bcon recordccl flonr April, October, and November, but at &ll timcs
vol'y sparsely. It would be quite strangc if this orgauism, rvhich irr
tcrnl ielatc lakes plays so donrir)arl t  a part iu thc cornposit ion of the plauk-
ton aud tr.hich alu'ays lras a great maliiulum of devclopment, should uot
bohave iu the same rn&nnel in Victoria Nyanza, but hitherto we hcvo l to
jndical ions as to this poiut.

ff rve pass ovef to tbe Greett, Alrlae we find that several species hayc
been founcl in the Februaty sample_s, brrt that all a.re very rare, and it
must be adcled that sorne of the indivicluals rnet with were dead. esoe-
cially among the species of Stauitrstrum. Also lhe Bhre-green Algcteire
vory unimportant iu the snmples, only '\[ict ocystis a,eruginosa and. Lyngbya
Lagerlrcinzii reaching to +. Of these }licrocystis occLrrs in colonies of
a pecul iar kind, the mucus-envelope being unusu*l ly f i rm (a rest ing
stago?) ; Lyngl.'yct Lagerlteitnii is a tycholimnetic species carried out iu
the rvater from the shorc ancl bottom by the waves.

The table shorvs furthor that there is very little difference betweeu the
two soruples.

3. Rruanrs oN SouE oF TnE OnsnRvno Spscrgs.

A. Peridiniales.

Ceratium hhttnclinella (O. F. rlltiil.) Scluank, vrr. bt'aclryceras (v.

Dad.) Ostf., l. c., p. 315 ; C. bracJtyr:eros E. v. Daday, Plauktou-Ticre

aus dem Yictotia Nyirnzn, in Zor'1. Jnhlb. Abt. f. System., 1907, 45,

p.251, f ig.A; C. I t intncl i trcl lo, G. S. \Yest, / .  c.,  p. 189, pl.9, f ig. 4.

The form of Cerrrtiunr rvhich occurs in Victoria Nyauzt is, irs above

mentioned, a very aberrant one, E. v. Daday has describcil it as a uew

species closely relatecl to C. hinr,ntlinella, B,nd hrs given a rnther rough

drcrving of it. At about the same tirue G. S. \Yest recorded it as C.

hbv,ntlinella aud figured it very s'ell. IIis descriptiou couttitts tbe

m&in points in rvhich it di{fers front typical C. hintn,linella. }{c str;s

that t'tbe ferv specinrcns observed di{fcrcd very nluch froru any othcrs

which hrr,ve conlc ulrdL'r nty notice." The ruore intpot'turt tliffurr:uccs

frorrr C. hirun,l incl la rre: (1) t l rc sholt ntt t l  cl t t trrsy hol lrs, (1) thc vr:ry

much retlucctl sccolld autilpical holl lntl itg place clusc to thc fir'st orrc,
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nnch nctrel thnD in thc t1'pical forrn, ( i i )  thc strong rct icnl l t io| of t lc

plntes. In r l l  thcsc respccts t ire Victoria Nyrrrtza ( lc|at irrni uol i lcs ncal

to c. cornutuaz (Ehbg.) cl:r|. & r,t'rclrm. hr rl.y fo|rncr prpcr orr Yic-

toria Nyanzl pl[DktoD, follorving \\rest, as I llaci not secll ar]Ji cntirc atld.

urrrlaurngecl specimell, I have consitlcrctl il ns rncrely a fcrt'nl of C.lt'irun-

clinella, but norv, rvhen I have exartriuccl better nr:rterial, I mrist adnrit

that its diver.siLy fronr the type is so gleot thrt it deselves at ieast va|i-

etal ranl<,r

Witir regarcl to tbe nrLangentents of thc plrtes $'hich htrvc trot becn

given by cithcr of the trvo carl ict 'obsct 'vers'  m)'drnrvings (pl '  2, f igs' 15

and 10) shorv thaf the arraDgc[reut is quite typical. (sec C. A' I(ofoid,

Zool. Auzeiger, 1907, 32). I  have also given a drau' ing of a speci-

men tvith i ts pLlsma plot l [ding as a sp]rel ical lrody outsit le longitudinal

furrov (pl. 2, [tg. 17). All the fe w specimeDs observed s'ere found in

t l , is coni i i t io ' ,  rvl ic1 reuri 'd .s of the obscrvaLions on copul*t ion i .

cetatiumhirtLnrTitrclla first clesoribed b; Il. Zeclerbiluef (Ber. Deutsctrcn

Botarr. Ges., 7g0+,22, p. 1-8, pl.  1). The specimelrsobservei l  v&Iied bc-

trvecu 150 p ard 165 Pt in lengtb'

B. _Baciilariales.

The planliton Dirrtours presclrb in the slurples are -tYif.-scizia nyo'ssensis

O. trttiil., Stellrcmotliscus astraea (Ifhbg.) Grttn., Cyncrtoliezu'rt solea

(Brdb.) lY. Snr', rvitlr sereral varietics, sone forrn,s,of Surirella, tr,nd trvo

spccics of l l , r losi la.

cytnatopletn.a solea occurs in the folloTing'r'alieties $'hioh apparently

o". loo,,""t"d t)rrorgh inter'retliate fornrs : 1. typica,2. stbconstricta, O,

Itltrll., 3. clauata O. Iltrll', 4. laticeps O' ]Iiill', and 5' nyarna'c G' S'

\Ycstpro sp.

sum&nr,r,.r. The urany halclsome forrns of this gcnus havc attractecl

the atteutioD of i l l  former obsen'e|s. In his excel lcDt papcr on t lre

Nytrssrr. Diatorns Professor Otto }tiillel trclts tht't[ itr grcrrt tletail ancl

,lescribcs a rntmber of nerv species fronr Lllie Nylssl nnd ldj*ccnt lalies'

G. S. \Yest also records uratry spccics fronr Lalie Nyassn, fi'om Yicto|il

Nyanzr, aurl  frortr Lake l 'anganyika; he points out (1' t ' '  P'165) rvi t l t

,.,g*ra io sr'ne of tbe spccies tlat, t5r-'r.c occur intet'urediate stages bc-

1Prof. Clrarlc-r A. Iitiirrtl has kinrll.v tlrawn nly attention to a fonn. ile-

scribei l  by A. I l tnrpel (Butl .  I l l inois State Lab. Nat. I I ist. ,  1E96, 4, p. 314' pl.

2ir, lig. 11inil t'1, pl.:0, fig' l3) as CertLtirtttt brcticorne 
" 

it reserubles our forrn itt

,r'rn,,ir,r*po*t, t,,rf ,li[c,s i:cortlirrg to tlrr: <Iescription urtl tlrc figures in others'

".  
g.,  t t ,"  ior i t iou anrl s1rr1,u of t1e slort scconil  *t t t .pic*l  horu; nnd I lesitnto to

curtsir.lcr tlre trvo {ot'nrs itlclrtical'

OSTIr) i \ l l t i l , l t :  Tl l l ;  i ' l lYTOI'L.\Nl iTON Otr VIC'fOli I , l '  NYI'NZA' 177.

trvccrr thcrn. \ \ 'hr:u I  sturl ict l  the Yictoria Nylttzl  sauplcs col lectct l  l ;y

I)rc,fessor r\. Ilorgcri, I could not idctrtify the specimelts observetl y illr

I [ i i l ler ' 's spc"ics as thr:y eeemccl to form continuous .. . ig5 f lsnr r jLrc

specics to nttothct'. I thcrcfr-'r'c nslictl Professor' Iliiller to examiltc nly

sliclcs, arrcl l,his hc ditl witli lris usrurl readiness, nnrl pl*ced at nry disposal

tho restr ' l ls of ir is exanrination, pcrruit t iDg mc to publ ish tLcnr in rny

pal)cT. lrrom his notcs thcrein I  r luoto ttre fol lorving sentenccs, rvlr iclr

shorv tliat nry srlggestion orl the &bsence of distinr:t linrits betrveon tlrc

specics \Yils qtitc s61'1ssl ; -
,, IJic inr Plalkton tles Yictoria Nyanza entlraltenen Surirellen sirrrl-

. . ntannigfacher gesteltet tlucl in grdsserer Anzah] volh&Ddetl, als

dicjenigen cles Nyassa- uDd trIa,lombrsees, In deu letzgcuannten Setru

sirrrl die drei Arten S. Nya;ut:, s, Malontbce ur]d,s. Enrlleri ziernlicir

scarf begrcuzt I im \rictoria Nyanza dagegen finden sir:h vorlviegend

ub"rgorrg*furmen, d. h. clie typischen Arten kommen nur sclten ttncl

meisteus in veriinclelten Grossen Yor, &n ih|er Stelle aller sind gleiteridc

I lbergange zwiscl ien dcn t lrei r \r teu vorhanden" .( l '  c '  p'  310-3{1) '

IIo then gives a number of measuretlents of the observed specimens,

stutlying ttre limits of their vari&tion, and conclucles ; -{'sg diirfte d:ilrer

tiuer aen Zusamnienhang von s. Nyassce und ,s. Malom|ttj liaunr eitL

Zwe\fel bestei ien" {1.". ,  p. 3+1)1 aDcl fult trer ' :-"Ai le dicse Abrvei-

clrungen bilclen eine Reilie, cleren Eldg'licler ,s. .ly'yassr.c und s. f,ralornbr'e

sind. nbenso cleutlich ist der Zusanrmcnhalrg voll s. ,\'yrzssre untl ,s.

.Engleri, .var. constricta" (l' ,', p' 3+2)'

In his orvn paper or) N,vnssa Diatorlrs part 1 (1903), O' Iliillel hrrs illus-

irated the,.,eo, spucins of Sn|irella t'ith beautilul drarviugs; rve fincl thc|e

the typical forms of his species; but the iDterrneditrte strges - snch as

they o".o, irr \'ictoria Nyanzl _ have not bcen illustrated in ny forner

p*t*", Therefol'e I talie the opportulity to fill ou.t tliis lacuna in rept'o-

i,*ing a series of microphotogrr.r,phs taken by IIr. A. Hesselbo uncler '' y

direction. \Yheri one s'ishes to denronstrnte a series of trrrnsition stlges,

it is always better to nse tire cilr]el& than to rely upon dra$'iugs rvhich

can be spoken of as iuflueuced by tlrc author's ol'n opiuiott'

All th; nricroplotog*phs llve licetr tllie' nt tlc sanre mag'ificrtiorr

(x IOO; 
"rt('l ".c 

fully cornpu'ablc' Fig' 1 represcnts a i;'pical S' ttyct":srt'].

il. li,itf., Figs. g_10, typicrl S. ntcLlonfiae o. i\Ir111., rntl lrig. 13, typicrl

S. Iln,1te,t'iO. ltttrU, ]vt't. constrictu O' lftill' I trusl tlrat tLe iigttt'cs fronr

I to i0, plate l ,  slrorv trt  t- ,rrce l t .rv cori t i t t 'otts t lc tr l 's i t iou frot '  S-

, |1 , ! / ( I s : ) (1c t r6$ .111C| | ' r ln l . )aL : is ; f t r r . I l r c r ' t l r l l t i r rF ig .g ,S ,a t t t l { r r ' c f i r r . l t r l l r rs .

it],,ils tlrr.,rugh lrig. I I lrutl 12 to 1,'ig. 13, tlrtrt is frt-,trt S. ayd"*.sca to 5'.

vol-.  Ltr.  -  xo. l0 12
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.lhtgleri., \!\t. cot.stricta, of rvlrich Fig. 14 is a gigantic fonu. Thc trlns-
itions nranifcst therusclvcs iu all distirrctivc charirctcts, viz., thc sha1,c of
thc valve, its size, nrrtl tlre tnrtubcr of tt cost:re t' in a givon alet (e. g.,
10 p) ; tlris lrst character separates S. Ilngleri fronr the trvo otlrels.

If rvc admit that thclc aro ro distinct l inrits bctrvecu the forrls, I
think it is bettcr to nuite tlrem trs ono species, retainirrg thc rnost divcrg-
ing fonns as varieties, and I propose to Dan)e them,S. nllassae O. I\tiill.
with tbe var. Engleri (O. Ilirll.) and var. malotnbae (O. Iitill.).

Auother question is, if rve should subortlintte them all uudcr the
older species S. bifi'ons (Ehbg.) litz. and S. constricta Ebbg. To
rllslver tlris question it rvould be necessary to tali.e up for study a largc
irunrber of species of rvhich l have no autbentic matelial, but must rcly
upon tbe driuviugs iu A. Schurirlt's Atlas, in \Y. Snrith's British Diatom-
aceac, and in H. \'an lfcurck's Atlas, as rvell as eatlicr publicatious by
Ehrenberg, I{iit.zing, etc. The chance for error is, I think, too grcat, and
I rvill not enter upon the mntter, but s'ill corrfiue myself to the reduc-
tion nlready made,

Iiesides, the large Surirelles of thc planhton of the East ,lfrican lnkes
are so peculi:u that they deserve to be d-stinguished. pr,rhaps, also, by
maiuttrining the rranres given to them.

llrr,ostn"r. \Yith regard to the llelosira forms of the Central African
l*kes, ruuch tho sarne nray be snid, as iu tire cuso of Surilell,r. Our
knowledge of them is also due to Professrpr Otto l\{iiller, aud in his
pnl)er on Nyassa Diatoms (part If, 1904) he has given an erlranstive
study of the }lolosira forms of this region. Further, he has examined
the }lelosilae occulring iu Yictoria Nyanza slidcs sent him by me and
has given his notes on these fornrs in my p&per (2. ,., p. 338-339).
The most cornmon fornr in these slides, rvhich have beeu madc frorn
Professor lloigcrt's nraterial, is a slightly clivergent form of tr[. nyassen-
sa's O. Itlttll., nanrecl by l\Itiller, vt:r. Irictoriae O. l\{iiller. This form
occnrs also in the snnrples taken by f)r'. Agassiz, but is not thc
domlnant ouo ;. it secnrs to rttuin its moxinrum lator in the year. The
dorninaut llelosira of the I'ebturry sarnples-and it is the rnost conr-
mon spccics of tlre rvlrole pbytoplankton - is ttre sanre as l\{illler ruen-
tions as a new spccies iu the Ilorgert sanrl,les, whcrd it rvas.not so
conrmon. As it stancls near l[. granzilata (Ifhrt)g.) Rrlfs, I have rc-
corded it in nry poper as ".I[. af. gt'anulatant." Nory whcu I havo lrlrd
excellerrf aud rich materiol at nry disposal, I thirk myself justificd in
describing it as a nory spocies, rvlricL I nomo iu horror of Dr. .ellcxcnder
Agmsiz.
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l\fsr,osrrr.r .A.crssrzrr, sp. nor,. (p1.2, frg.18-29). El.a1fi,nilute ]1. yrrt,u-

latae. Theca aylituh'icu, rolrustu ; tlis,:t, circulares, an'cte connrtti, nurgitu
denticulltto; tlisr:ttsactluu,etatn'inalistlent'ilruslonrlisinae,lualilrustnaryitzali-
ln"s yra,:tlitus ; pseutlo-sulcus (sens-u,,le O. Miiller) d,istiratus; pars t11lht-
ch'i,:a aaluae ut uisa aspectw cingu,lato rectangu,lata aun lateril,us iuolnts
htanruatis, grarur,lis (ltoris) t'otuntlis in serielrus cuntatis (in anl,:a
tenninuli reatts), 10-12 in l0 y. praetlita ; su,lcus tlislinctus in lzr.t,tirtc

cellulac ltrominens. Dianrchann cellulae (L2-)2+-4,2 y, altitu'lo ltartis
cylin,.h'icae ualucr,e 9-\4 p.

This species is largel and coarser than 11. nyassen$s, and. is, rvhen

seeu in sicle view, easily recoguized by the more or less inrvartlly curved
siclcs of the cylindrical parts of valves, the inrvardly pronriuent sulcus,
the round pores, and tlic long urargiual teeth of the terurilzrl valve. The
doscription given by 0. Iliillcr in nry paper is as follorvs : " Dio zweite

Art getriirt otfenbirr znrn Formenkreise von Melosh'a granulata,, denu sie

besitzt die, diesen Art eigenthiiruliclreu, langen Dornen att detr Errdhtilf-

ten des Trtlens. Sie stimmt inclessen nir:ht mit trI. granulata selbsL
iibcrein. Die Zellrvarrd ist stflr'ker als boi trf. granulata, clie inneren

Ilantellinien sind nicht gerade, sondcrn nach dem Zellluuren zu konkrrv.

Die Porenreihen verlaufen in starli gelr uiniten Liuieu, 10-12 auf 10

p; in den Endhalfteu des Pervalvrlachse parallel, 14-15 auf 10 p.
Poren kreisruncl. Sulcus eiue Hohlliehle. Der Durchmesser schrvtr.rrkt

von 12-.30 p die Hdhen cler Zellhiilftcr messen 9-15, 5 p.."

It will be seen that this description agrees very well rvith my draw-
ings aud my diagnosis. Ouly my specinrens are sornewhat larger; I have

fouud the diameter varying from 24 p to 42 p, t'hile lftrller in his

material found 12 g. to 30 pc. Now my specimens wclc collected at a

tirne rvhen tho specics has probably its mnxinnru, and perhnps thcle lrrs

been a fornration of aurospores before this maxinrttm, This vould ex-

pltrin the diffcrences in diarneter ; but ii is only * supposition, as I hirve

not succeerled in finding any trace of such auxospol'es.

There is anothcr mattor with regarcl to this species which may havc

some interest. Uudoubtedly it rvas in full anil active dcvelopurent in

Februar:y when taken ; this is evident fronr the many cell-divisions

observetl. Although the preservrtion of the cell-contents htrs not been

entirely satisf:rctory, some poiuts of interest ltavs becn urrde out, as f

hope the eccornpanying drawings rvill shorv. Plate 2, fig. 19 shorvs

trvo cells of n normll filanreut, rrot in cell-division I through thc pteser-

vntion tho pltrsrur lras withdrurvn frotn thc iuner side of the ccll-rvrll ;
but the uucleus is distinct nnd the aggrcgttcd clrrontntoplrores lt'c also
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visible; l,he girdle ptrrt of thc coll-rvr,ll is vcry rrllfrolf. \Yhclr thc cells

begin to dividc, the t$'o Yalves clivclgc, aud a lalgc girtlle lrarb br:comes

formctl, as slrorrn iu lrll,te 2, fig. 20. This girtllc palt lrtrs tro strtrcture

at al i ;  i t  is only a very thiu, hy:r l iuc, si l ic ious tubc o| cyl irrdcr, as carr

be clcally secrr,in ignified specirnius rnoutrtecl in siyrirx ttalslm, rvLere

thc tnnsparcnt girdle is corrtrastccl rvi th the portrhtc vt l lves' As I 'hte

2, fig, 2l sho$s, tlc phsmatic coDtcnts irre rnnclt altercd at this stl,gc ;

the plasm* lies closc to the gi|dle rvall; and lnust be a,dhereDt to the in-

ncl sicle of it, as it has lot withdlatvn in the pleservatiorl. The nuclcrts

is ltrrgo anil of an anoeboicl shape, autl rlcnlly all the chlomatop|o1cs

&re a;gregrted in the parts of the pltrsnia nca|est to the disc. A later

stnge has beeu given iD Phte 2, fig. 22. The cell-divisiou is trorv &ccom-

plislied, and the cell-ryall is r-rearly everyrvhere as thick as usual, the

discs only being sonervhat thinneri but thc plrrsnra has not reached its

final coudition. Il lies elose to the nervly formed disc-walls,'and only

few of the chromatophores hale chringecl their place, the main part rc-

maining aggregnted in the part of the plasma most remote from the nerv

cell-sall, arrcl here rve fild also the nuclei' Some time later the initial

stage (Plate 2, fig. 19) is again reachetl. I thiuk that the mattnel of

ccll-division here describcd-and this is, f believe, the normal manncr'

in this group of }lelosirae - lras the effect that the diminution of size, so

chutrctcrisl ic fol t l re Diat.orirs, is leduce.l  to a ul i tr i tnutn in spitc of thc

very thick cell-wall of these species. ft t'ould be an interesting mattcr

to folloiv the plocess more closely on fi'esh matelial ancl on rnnterial

fircd fol cytologicrrl llurposes.

C. Myxophycea,e and Chlolophyceae,

\Yith regardto the Blue-glccn rLn,l  t l re Grceir Algae veryl i t t le is to be

saiel, as thcy play so srnrll t lrxrt, irr tlrc-Fcbr'rrrrry samples. It is su{ficicnt
to rcfel to the papcls by \1r. Schrnidle (1898), G. S. lYest (1907), an,l
myself (1908), :rs thc.r' are based upou urur:lt better nrtrterial c,f thcsc

Algae, I lrave only trvo small poirrts to rtld, bobh due to exanination of

a satnple of phyioplanhtotr fi'oru L:Lgo di lluzz,uro iu Tcssin (Switzerland)
collectccl by nre on July 20, 1908.1 The phytoplrrnlitou of Lago di
lluzzrrno was rery rich iu Glccu Algae. .rlmong the nrany species ol-r-

servetl was a form of Pediasbun boryanurn rvhich rgreed exactly rvith
'var: tttguloszrnz dcsclibetl by \\rcst (1. c., 1t. 136, pI. 5, figs. 8-9) fronr
Yictoria Nyanzal this fornr is then rrot enclcnric foi'Yictoria Nyrurzr,
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but is probably a warlu-rvtter fot'ut. Att annlogotts ntrruorn.uo,, is that

cctclastt'unt stultl.rtamti, dcsc|ibe,l by w. schrnirllc (Botan. Zcutralblatt,

1900, 81 I Jhgler ' ,  I lutur. Jt l trb.,  1902, 32, pl '  3, f ig. 8) from Yictc'r ' ia

N.yanz,r,  oocut 'red ft lso i t t  Li lgo di I Iuzztno, and through al i  internlediatc

strges wrs conllectcd rvilh C. cartLbl"ir:uttt, Archer, of rvhich it is to bc

corrsicleretl as mcr.ely a vlrricty. l'he ltain clraracterr in C. Sttltlitnnni

is the 1_rromincrit, ribs r.adinting frour tLe extenral tips of onc cell to tlrc

t ips of aDotlror ' ;  in Llgo di } luzzano some coenobia rvithont these radit i t-

iug ribs rvcrc fonud, olhers rvith raciilting ribs on sonre ofthe cells, aurl

otlrcrs agrin rvhir'lh t'cre true C. StulLlnzamt'i. Already in rny ptpet

(t.r., p.33?) I had suggcsted that C. Stuhlnanni rvrrs ncarly relatetl to C'

canrzb|icunt, r'tf, elegans C. Sclrroeter, aud tllis has Dorv provetl to be thc

case ; brrt pci'haps \yc nray letain the form ns a valiety, ''tiz., C. catitltriottt,

vat. stuhlncmzi (sclrnri,lle) ostf. In this w&Ji one rno|e of the enilenric

forms for Yictoria Nyanz* lias disrri,peared.

' i
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r  lYnter  tcrnpcrn t r r ro 20o C.
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Frcs. 1l and 12 shorv the transition from surz'r'eJ1o nyassae into S' 'BnglerjO' Miill '

.gl'r' constricta O' llii l l '

1 ' rc .  13.  S.  I l tq ler i ,  ve.r '  conslr ic la '

Frc. 14. S' Ei,tteri, \^t' cottstr;ctlt, gigantic forn'

All thc ligrires are fronr micropbotogralhs tnken by l{r' A' Iiesselbo; x300'

Yicttt t ' iu N.1'anza I)h1'tr- i1l latr l i tort.
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tr.r'cs. 1+-17. Cera|ium hirundine[Ia (o. Mffll ') Schrank, :Yar' brachllccras (v' DatI.)

Ostf. X'ig' 15, seen iu tlorsal view ancl a little from antaFe-x; Fig' 16'

, seen fronr the left side ancl a, little frorrr antapex; Fig' 1?, cell rvitlr eon.

tents in 
"entral 

view'

Fres. 1&92. Il{elosiro Agassizii, sp. n"oY' Fig' 18, part of a filament with termi'

nal r:ell, ohowing lvall structure; f ig' 20, diagrammatic ilrarving of a

filament rvith large lryaline girdle parte; Fig' 19, trvo cells rvith con-

. tents ; Fig' 21, three cells in divisions ; Eig' 22, two cells wiih recently

complete<I division.
oc' 6

tr'igs. 15-u. ob-b. 40' rrg. 18. ;ffi'Fig.20. ;i?C Figs' 9,21' 22, -;-;-.'t; art

Zeiss's ipocbromatic objectiYes *nil eompensation oculars' 
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Victoria Nyanza Phytoplanhton.
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