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54A Nr. Hrrssall 014 ‘Ik.’cSttttcfnre of /As bPpOllm Crcrnde. 

d ~ ’ l l ~ ~  also vnrica con6idcr&ly in lire, fmm eleven-sixteenths to Ic?~ 

Cor. Crag.: : I i . X e d  Cray. Main. Crog. Rccml. 
tlian one-fourt1i’of.m inch. 

G. Trivia rrturx ( C y p r m  rctust, Allin. COR. t. 378. f. 1). 

7. - glolulo?a, n. 1. 

1. Ernto laxis, Gray (Erato cyprxoln. Hisso, I l i r t .  A’nt. &spriri.prod. 
dcl’Eur. vol. iv. p. 240. pl. 7. f. 85. AIar,oincllavolntn, Z * ~ C N I .  
Urit .  An.  p. 335. Cyprxa volutn, .Vonf. Tcst. Brif. t. C .  f. 7 .  
\‘olutn lxvis, Don. Z3rif. Shells, t. 1-15). 

Sutton. 1 Sutton. I I 
I Sutton. 1 I 

2. - hlnugcrin. Gray (Sou,. Conch. Illus!. f. 4 7 ) .  
Sutton. I Sutton. I . . .. .. .. .. 1 Il’cst Indics. 

Tlie Wcrt Indian qxcimens are gcncrally a little smdlcr and 

C;ilpurna Lcatlierii, 
n t l icr  more delicately formed than t l c  crag rlicll. 
1 .  Owlurn Lcnthesii, Sow. (Allin. Con. t. 476. 

Flciit. l lri l .An. 1). 331). 
Sutton. I WnltonNazr. I I 

Corriycirrln. 
1’01. vi. page 2-15. Notc 5 rcfcrs to Culfcllus, and not  to Solcn siligrtn. 

110. do. Siiltcirin cylindrira is tlic young of Z~nno~ica .  
DO. 
Do. do. A’ucula tcticrct is Arca tencis of hIont. 

page 25 1. Cardiuiii nodulosuni is Cnrdiuiii tiodosrori, ‘I’urt. 

L\’II.-.OLset.cafions oti fltc Sfrrtcltirc of flte Pollen Grnnttlc, 
coiisitlercd ~iriitciptilly tciflc r e f e r o m  to ifs cliyibifify.as a 
tireatis of Cf~issijiccilioir. Uy A I L T I I U I ~  I I I L L  I ~ A S S A L L ,  
Esq., I\I.R.C.S.L., Corrcspoiiding Afcmbcr of tlic Natural 
Ilistory Socict? of Dublin. 

[Coiiiiuiictl L‘rotii v d .  I i i i .  p. 1OS.I 
[With  G 1’1.1t~i.I 

TIIE sccontl portion of this conmunicatioii comprises n par- 
ticular clcscriptioii of the pr incipal  forms of pollcn grniiiilcs 
met with by tlic author during his invcstigatioiis, toictlicr 
with tlic nariics of all tlic p h t s  csnminctl, arrangcd accord: 
ing  to LiiidIcy’s ‘ Natural Sjstcni,’ wIiicIi is followctl in c\.’cry 
I)a.rtici11x, snvc that the ordcr of arrangement is rcvcrscd, tIlc 
lowcr tribcs of Pliancrogainic plants l):ing first ciiunicritcd. 

~ ’ A S C l J I , , ~ l ~ E S .  
ENDOGENS 011 JIOSOCOTSl.EDUNS. 

G LU 31 OSZ. 

CXI*I:RACE.E. 
Cit.\ti.-Oiitlinc of pollcn gritin o~iito~~l~iiiccol~itc ; cxtitic covering 

only i ip r t ion  uf tlic iiitinc, icing ilcfiricnt on citlicr :itlc-, wt i t l  at thc 
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Mr. Hassall'on'the Slntchue o/ lice Pol/& Granuk. 545. 

smcrller end of the.figtire; but one p!lcn tubc, which i*oncu fiomitlic 
Iargcr cxtrcmity of tiic granule. l'hc critire figurclbenrs R rudc nd1 
mnblance to nn acorn when iii it9 cup. PI. XIII. fig. 1. 

Isolepis Holosclicrnus. Scirpus capitatus. 
I. rornana. Carcs tornentom. 
Cypcrus longus. C. (Edcri. 
Scirlius atrovircns. C. priecox. 
S. carinatus C. acuta. 
S. triquctcr. 

'l'lic ~iollcri grain of thc following plant rcwrnblcs that of tl~c ncxt 
ordcr in evcry particular but zizc. Scc fig. 2. 

I'npyrus Antiquorum. 

G RAY IS A CEX. 

l'ollcn grmuIcs scparatc, circular a t  first, but on thc cmision of 
tlic single pollen tube with wliicli each grain is furnidied g c n c r d y  
becoming ovoid, tlic larger end corresponding to that from which 
tlic p011c11 tubc issucs ; estinc containing a &:tinct circular alicrturc 
for thc ewqic of tlic pollcn tubc. wliicli alicrturc is said by Frittschc 
to bc providcd with a v d v c ,  of vliich I Iiovc not h e n  able to  detect 
tlic srnnllcst trocc. PI, XIII. fig. 4. 
Dactylis glomcrata. Triticurn hilcrnum. %cn Mays. 
D. abbreviata. Lolium percnnc. Zizatiia aquatica. 
Scsleria c lonpta .  Avcna fatua. rlndropogon furcatus. 
POJ. fcrtilis. Airn vnginatn. I'iinicuin plmifolium'. 
1:lytnus strintus. Spartina juncen. I'hragmitis communis. 
IS raluloelrs. S. cynosuroides. ilrundo littorca. 
'I'riticum rigidum. 

S P A D  I c o S,E . 
l 'Yr1l  ACES. 

Pollcn grains iiititcd in fours, gcncrally cliqwsttl up011 the Samc 
l)Ianc, and cadi cniitting n single pollcn tubc. Scc fig. 5. 

'l'ypha Intifolia. 

C\LLT.C. 
I'ollcn grain, whcii dry. in outline dcscriling n ~inr;rllclogrnni, vcry 

flxt; in untcr it clianqcs to nn clli~isc, cniittin;t n pollen tubc from 
cac11 cxtrcmity. Sce fig. G. 

Cdla pnlustris. 

11 I7 A C EX. 

Pollen grain of an clongatetl ovoid form, bc:iriiig soinc rcscmlhicc 
to n tlael;. Estiitc npiiarcntly without any 1iroti:ioii for tlic liollcn 
tulle, which cscapcs from thc s u d l  cnd of tlic figurc by the rupturc of 
that rncnibrnnc. Sec fig. 7. 

Cdla diioliicn. 

1 IT r 0 G s N 0 s r*:. 
JUSCEE. 

l l ~ l l c l i  graiiulcs unitcd in fours, thrcc being plxcd U ~ W I I '  tlic 
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546 

same plane and oiic rcating upon thcae ;,each granule cmits a sin& 
pollen tube. 

Juncus articulatus. 
Ons.-'I'he plants examined in  tl!e following orders of the groups 

IIyp~gytu~sa: and Epigytiose. commencing with the Butomacccr: and 
going up to  il.iirsrrcecr:, are with two cxceptions characterized by tlic 
posscssion of a pollcn grain of the same form and structure as indi- 
cated below. l'hc first esception occurs in Lirnnocharis Huniboldtii. 
and is very rcmarkable, inwmuch as its pollen granule prescnts n 
more complicated structure than that of any other endogenous plant 
hitherto met with, wliilc the sccond is seen in  dzigozniithus coccbrkus. 

Cirm,--Granules of an elongated form, tapering towards eitlicr 
cstremity, sometimes slightIy curvcd, each haring on one side doirri 
its long asis a fisure througli wl~ich thc pollen tube quits thc es- 
tinc ; this fissure is eomctimes covcred by an o r d  p i k e  of membrane 
whicli curls up and falls off the estinc wlien placed i n  water; estine 
eithcr plain or reticulated. The  whok granule may be w r y  aptly 
compnred to n grain of wheat while i t  remains dry ; but as soon as 
it is immerscd in  A d ,  and before the cmksion of tlic pollen tube, i t  
becomes nearly circular. Estine often reticulated, and prcscntirig a 
very licautiful appearance under the microscopc. See fig. 10 and the 
following ones up to fig. 26. 

Mr. H a s d  oh the S ' l W , o f  the PoWcn.Gruiuik 

PI. XIII. fig. 8. 

.BUToJfAcEz. 
Butomus umbellatus. 

1st  Exception. 
Pollen grain of L~rnnoc~nrisHi~i~~boldli i  circular ; cstine rcticulntcd. 

prforated with s is  or seven npertures for tlie cscnpe of pollen tubes. 
See fig. 9. 

COMXELINACEB. 
Pollcn grain somcwhat curved. See fig. 10. 

Tndcscantia virginicn. Tradescnntia discolor. 

llaworthia radula. Arthropodium cirrliatuni. 
Aloc obacura. Hyacinthus orientalis. 
A. Eaponaria. Bessern elegans. 
Yucca filamcntora. Eucomis striata. 
Asparagus o5cinalis. Albuca minor. 
Peliosanthes Teta. Ornithogalum spcciosum. 
Convallaria mnjalis; Allium fragrans. 
Czackia 1.iliastrurn. Scilla maritima. 

LILIACEZ. P1. XIII. fig. 11, 12. 

Pollen granules of most of the following gcncra reticulatcd,,and 
furnished with an oval appendage ; (two of ttic gcncra enumerated 
abovc, lTricca jilnnieiitusn and Cznckia Liliastriini. havc their pollen 
grainsprorided Rith a similar appendage). Seefig. 13, 14, 1s. 

Polianthes tubcrosa. 'i'ulipa Gesneriana. 
Agapanthus urnbellatus. Iilium longifforum. 
Funkin Sieboldiann. L. nlbum. 
IIcrncrocallis flaw. L. tigrinum. 
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.Mr.~Jiasmll 6k th Strirctctrt of lice Polkrr Cmnule. 547 

A~KL,WIX~CX.U. 

Colcliicum nutumnnlc. 
Pa LX A c EX. 

Kunt hi:; spcciora. 

E i s  I G s N o SX. 

L)nonEtrAcE.s. 
Uillbcr,' "IB XNmnn. 

I'ollcn graniilc rcticulirtcd. 

In1DACE.E. 
Iris florcntinn. Ixia floridn. Antliolyan ~tliiopica. 
AIorm rnccmosn. Crocus Ycrnus. 
I'oUcu granule rcticulntc. Scc fis. lG. 

Watsonia irioidcs. Gladiolus flor;ibundus. 
XEWODORACE.E. 
2nd Except ion.  

Pollen grain of a n  elongatctl form, cxpndi i ig  into n bulb a t  citlicr 
cxtrcmity, from an npcrturc in encli of which n pollcn tubc issucs ; it 
may bc compnrcd to n dumb-bcll, in d i i c h  tlic cross bar connccting 
tlic two globcs is somcwhat cuncd. 

Anigoziuithus coccincus. 
Ecc fig. 17, 16, 19. 

ASIAnYLLIDACEZ. SeC PI. s11I. fig. 53, 24, 25, 26. 
OUs.-Ari n l y n r m t  csception to tlic usual form occurs in thc polIcn 

griuulc of Crinunt amabile, wliich possc~scs two furrows instcad of 
one. Sec fig. 20, 21, 25. 

Galanthus nirnlia. Nnrcisus Jonquilla. 
Amaryllis pur~iurcn. Zcpl~ynrithrs gandiflora. 
Hamanthus tigiiius. ~llstriimcrin owt:;. 
Griffinia hyacinthinn. A. psittncina. 
Imatqiliylluru Aitoni. Hypoxis stcllata. 
Pancrntium dcclinatum. 

Ons.-I'lic clo?cly rtllicd ordcrs Xusacecr, Mnrari tacm, Zingibc- 
rncec or Scitnniinea possess n pollcn granulc of tlic samc forin aiid 
structure, shicli is thus cliaractcrized. 

CrrAn.-Circular ; extiiic of considcrablc thickncss, cithcr smootli 
or spinous, riot proridcd wit11 :ipcrturcs or fissurcs for thc cxapc  of 
11011~1; tubcs. but Iiursting irrcgulnrly. ant1 so csposirig tlic iritiiic. 
which elonptcs  into a pollcii tubc whcrercr thus dcnudcd. Platc 
XW. fig. 30, 31, 32, 33. 

A I us .\c EX. 

Strclitzia humilis. Strclitzia Itcgiriie. 
h I A R A NTAC EX. 

Extiiic corcrctl with spincs, having tlicir summits pcrforntctl, 
\vllich (iisilqicar on tlic iiiimcrsion of tlic polic~i in watcr, Icitving 

Estinc smootli. Sec PI. MI'. fig. 30, 31. 
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$48 Mr. HnssaU on tlre.Slrudwe of ihe I’olleu Grow&. 

only emall apcrtureg in the surhce of the now smooth cstinc. but 
tlie pollen tubcs do not pass through these. SCC fig. 32, 33.- 

Canna Occidcntalis.’ C. Indica. 
ZINOIBE~ACEE. 

Ertine coverctl with spincs, which are permanent. 
Hoxoea purpurea. 

Extine smooth. 
Hedychium Gardnerianum. H. flarescens. I t  coronarium. 

VASCULARES. 
ESOGEKS OIL DICOTTLEDOXS. 

G Y 31 N O  s r E R 11 s. 
C O S I F E l l X  OR PIX’ACEX. 

Pollcn grain kidncy-sliapcd. and according to Fritzsclic furiiislicd 
with three membranes ; extine cracking to admit of the emission of 
tile pollcn tubes. See fig. 31, 35. 

Pinus sylvcstris. Pinus Nova Zcalandica. 
P. Pinaster. P. l’zda. 

Pollcn granule circular, furnished with threc incnibrancs and 
pollen tubes cscaping by the rupturc of the cxtinc. as in Ihe 1°C- 
vious instancc. 

Juniperus communis. J. Sabinn. 
TASACEAL 

Pollcn granule similar to that of Juniperus. 
Taxus baccnta. 

A X G I 0 8 P E R 3I 8.  

DNA R r 0 s~x .  
,JASMINACEX, OLEACEE, AND LOGAKIACEE. 

Pollen g a i n  in  its dry state of nn elongatcd form, trilobatc, each 
lobe being separatcd from the othcrs by a fissure passing through the 
cxtinc ; in watcr becoming splierical o r  triangular ar.d emitting tlircc 
pollen tubcs ; this changc of form rcsults from the approximation of 
cach end of the granulc, occasioned by the imbibition of thc fluid 
surrounding it. 

OBS.-AS the above type of pollcn granule occurs hereafter in 
families not allied to the above, in  ordcr to avoid tlic repctition of its 
characters, just enumeratcd, thc tcrm cylindrical will be crnployed to 
designate i t  whcn again met with. Although tlic same type of p- 
nulc is of frequent occurrence, i t  is not to bc inferrcd that it ngrccs 
cithcr with that of thc ahovc orclcrs or any others in its exact form 
or size, which varies considerably. It is to  bc rcgretted. that tlic 
size of all granules of the above form has not bcen asccrtrrined. 

Jasminum odoratissimurn. Oleo curopna. 
Ornus c u r o p a .  Gacrtncra racemosn. 
S m a  vulgaris. 

APOCYSACEX. 
Primwy forni of pollcn granule cylindrical, vcry 1 a r g c ; h t  whcn 
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hii:H;;'ssnll'~~~ th;' W f t e t i i r e ' g  f&',Pullh. G&&', 549 

i d c n " f r ~ m ~ l $  Ftigmn sjilic;ich,,koni. tlic iibbibitiun of thc'kktldint 
fccrction' furnillied I)$ that  orbin.  

Allnmanda catlinrtice. Vinca herlmcca. 
Plumcria con c 1 iicun. * 

nislicd with four pollcn tubcs. 

V. roccn. 

P1. XIV. fig. 37. 
Pcllen grain splicricnl a h c n  rtrnorcd from the stigma nnd fur- 

Ncrium Olcnnder. 

GESTIASACEI. 

Cliironia pubcxcns.  Geiitinnclla crucintn. Gcntinnn nsclcpindcn. 

SO L A N  AC EX. 

Pollcn p i n  cylindrical, tlircc-Iobcd. 

Cylindrical, tlircc-lobcd. P1. XIV. fig. 3s. 39. -10, 41. -13. 
I Iyoccynmus nigcr. Snrnclia r ixosn.  
Ii. pallidus. Atropa Iclladonnn. 
Pctuiiia ntropurpurca. PIiyznlis osalidifoliit. 
1'. violaccn. 1'. Alkckcngi. 
P. rocca. Solanum Dulcamnra. 
Lyco1icr:icurn er-jthrocarpm. S. stramoilifoliuni. 
Daturn Strnmonium. Cnp Picum . annuum. 

N icot i a i a  'I'abncu m. 
hlnny of the granulcs of tlic two following spccies arc four-lobcd. 

Solairurn tubcrosum. 
ScnoriiuLnnr.icEx. 

Pollcn grain cylindrical, tlircc-labcd. Scc fig.43. 
Uuddlcia globosn. Friincisxn mutnliliz. 
Veronica longifolin. Schizaiitiius pinnntus. 
1'. Charnrdrys. lthodocliiton volubilc. 
Gmtiola oflicinalis. Antirrliinum mnjus. 
hlimulus guttatus. Linnrin pilost. 
hI. elatus. L. gcnistoidcs. 
hl .  roxu?. L. 1itrri111rea. 
Digit& 1)urliurcn. L. cialmatica. 
I l u d h  junccn. Scroldiularin nodoPa. 
Pcnstcmon puliccccns. S. nquatica. 
1'. 1icnt"pliylluru. Alonson urticifolia. 
1'. cpcciosum. Cdccolnria clcgans. 
1'. diffusum. Cckin Crctica. 
Anthoccrcis albicans. V c r b s c i m  Pliccniceum. 
Frnnciscca 1 Iopcana. 1'. 'l'hapsum. 

flXCC1J~;OIZ. 

Pollen granulcs unitctl i n  fours. tlircc upon the snmc plane lncl 
onc rcgting on t l i c x  ; tlic tlircc lower grariulcs rppcar to crnit but 
t\ro p l l c n  tubcs, tlic third I c ing  most probalily supprcseed hy the 
union of tlic gnnules, whilc the  uppcr onc x n d s  off thrcc .tubes ; 
those in the lowcr grains irsuc opposite to cacli 0 t h  ncar thc point 
of juncture of thc  granulcs, while those of tlic uppcr nnc arc g i v m  
off. at equal di5tnnccs roantl thc circumfcrcncc, nltcrnnting with tlic 
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550 hfr. k h t d  M) thee,8hetotre o f X e  PoUm Gatzlt(si 

othcrs. 
four of the preceding granules. 

Scc fig. 4.1. , ,This form seems to result from thc m i o n  of 

Salpigloesis atropurpurcn. 

GESNERACCE. 
Glosinis spcciosa. Gcsiicra Iiulbosa. 
‘I’revirania coccinca. G .  Dougllassii. 

ACASTILWX. 
Pollen p n u l c s  cylindrical, not diminishing in size towards eitlicr 

cstremity ; cnds rounded ; estinc perforated apparently with minutc 
apertures. I’ollcn tubes three, issuing through longitudinal fissures. 
PI. XIV. fig. 45. 

Justicia variabilis. 
Pollen p i n  of an oval form, with but one longitudinal fissure and 

‘I’lie comparison of one pollen tube issuing from tlic smaller end. 
pollen of this form to a Pkolas is not inapt. 

Acanthus spinosa. 
Circular. surface presenting a lobulated nppcarancc. the lobes being 

separated by lines wliich cross cach other, in some of which fissurks 
are placed for the escape of the pollen tubes. 

Tliunbergia da ta .  
Pollen grain in  its dry state cylindrical ; when moist nearly cir- 

cular, reticulatctl, reticulation apparently formed in tlic same way ns 
that of Cobax scnndcns. 

SCC fig. 46. 

See fig. 47. 

See fig. 48. 
Eranthcmum pulclicllum. 

UIGXOXIACEE. 
Pollen g a i n  cylindrical, three-lobed. 

Eccrernocarpus scabcr. Bignonia mdicans. 

D U C A M  ENTOSrE. 
~ I Y O P O R A C E R .  

Pollcn grain cylindrical, three-lobed. 
Alyoporum paniflorum 

VERUEXACEZ. 
Pollen p i n  cylindrical, three-lobcd. 

Pollen grain of considerable size, triangular, sides of triangle mucli 
incurred, furnished with three membranes. the second of wliicli, or 
csintine, protrudes through the apertures in  the cstine, forming 
at each angle of the figure a prominent rounded projection ; n pollcrl 
tube of large dimensions issues from each angle. Extine covered 
with a number of oval-looking bodies. See fig. 49, which eshillits 
an abnormal form of the pollen granule of Stachytarphcta mutabilis. 

LABIATS OR LIJIARIACEE. 

Lantana Sellowii. Clcrodcndnim floraliundurn. 
Verbena teucroidcs. Alopia  citriodora. 

Stachytarplicta mutabilia. S. Jamaicen=is. 

Pollcn grain cylindrical, three-lobed. 
Tcucrium lucidum. T. 11yren-1’ icurn. 
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h r .  tlaseall on the Sfnicito*r of !he l’oihb crritiuie. 551 

AInrrubium vulgnrc. Galcol,tlolrlrl llltcurn. 
h.Iolluccellr h i s .  Stacliys cocciiica. 

Bdlotn nigra. I’hys3tcgia \ irginicn. 
Sidcritis fcetidn. 1)racoccplinluin qicciooum. 
S. tnuricn. IVcstringin crmicoln. 
Stacliys ibcrica. Scutcllnrin gn1cricul;itn. 
S. Ectifcra. S. lupulinn. 

Alan)- of thc grnnulcs of Sidcritis scordioides arc four-Iobcti. 
Pollen grain oral. eis-lobcd, resenibling a mclon, chnnging its 

Scc fig. 5 1 .  52.  form in wntcr nnd emitting six pollcn tubcs. 
Gnrdoquia multiflora. Sdvin splcntleiii. 
Ori,onnum liernclcoticum. S. Sclnrcn. 
Glcclioinn Iiederncca. Ocimuin bnsilicum. 
Alonordn didyiua. 

Cylindrical, tlircc-lobcd. 
Lycopus eurol~aus. 

~ 0 R A G l S A C E . l : .  

Pollen granulc of an clongatccl form with citlicr rountlcd or trun- 
cnted cstremitics. ccntrc coiistricted in its dry >tntc. Scc P1. XI\‘. 
fig. 53,54, and P1. XI’. fig. 55, 5G, 57, 58. 

I’ollcn tubcs two, oppositc cacli other, issuing froin longitudinal 
fisurcs placcd ncnr the ccntrc of tlic figure. Scc fig. 53, 5:. 

Syriipliytum ofticinnlc. Ccrintlic nslIcra. C .  major. 
Polleii tubcs tcii ; pollcn granulc Ixforc tlic cmi>>ioii of tlic tubcs 

1’1. XV. fig. 55, 5G, 57, 58. 
Bongo officiiialis. 

Alyosotis pdustris. 

Anchusa scmlIcrflorcns. Cyrioglossum pictiiin? 

Onosmn cchioideo. Ecliium fruticosum. 

becoming circular. 

Nunibcr of pollcn tubcs iiot known. 

Pollcn tubcs four. 

Pollcn granule three-lobcd, pyramidal. 

H~-DnomYLLbCE.E. 
Cylindrical, thrcc-Iolicd. Scc fig. 59. 

PoIlcii p n o l c  small, triangular, sidcs of triariglc straight ; pollen 

Plincclin bipirinatifida. EutocR multiflora. 
Eutoca viscosa. E. Wrnngclann. 

tubcs tlircc. Sce fig. GO. 
Ncmophila phncclioidcs. N. ntomaria. N. insignis. 

I’LUJIDAGIKACFI. 
Pollcn granulc rcticiilatcd. in its dry statc Cylindrical, ulicn moist 

zoiiiejvliirt triangular, with tlic sidcs of tlic trianglc cuncd outwartis 
to sonic estcnt ; pollcn tubes thrcc, issuing from the mglcs of tlic 
grain. SCC fig. G1.  

h 0  Ci RE 0 0 S I X .  

Arrncria YuIgaris. Staticc Iatifolh. S. tartaric.?. 
Stnticc sinuatn. S. spcciose. 

Pollcii grnniilc of largc size. riot rcticulatcd, cylinddcnl: tlircc- 
lolted in its dry stntc, when moirt ncnrly circular ; bctwccn cncli lobc 
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552 Mr. H a s d  on fhe Struckm qfue Poiiera Granule. 

is a fissure, in connexion with wliich is a small strip of membrnnc. 
1'1. XV, 4. 68, 63. 

Plumbago rosea. P. crPrulea. 
PLAXTAOISACER. 

Pollen granule small, circular, perforatcd with about tcn apcrtures 
for thc eecapc of p l l c n  tubcs. It is probablc that thc number of 
apcrturca in  cach grnnulc is dctcrrniiintc, but i t  is no easy matter to  
ascertain whnt that is esactly. See fig. G-l. 

Plantago lnncifolin. P, oblongifolin. 
D1FSACE.E. 

Pollcn granulc three-lobed in  its dry state, cstrcmities not tnper- 
ing and ncarly truncate ; in connexion with cnch of tlie fisaircs is 
almost inrprinbly-n piecc of mcmlimnc of not any very dcfinetl form : 
cxtine spinous, with traccs of rcticulatiori ; in watcr becoming ncarly 
triangular and emitting three pollcn tubcs. 

Scabiosa cnucasica. Dipsacus fullonum. 
S. atropurpurcn. 1). sglrestris. 

Co3rPosIrE. 
Pollen granule of thc following species of Cynnmcca docs riot 

differ materially from that of tlie preceding order Bipsnrcce ; tlic 
spincs are Iiowcver more strongly mnrkcd. Scc fig. G5, GC. 

Ccntnuren scnbiosa. Arctiuin Lnppa. 
Ciiicus'itlarionus. Echinops rph3crocephalus. 
C. nutnns. Cynam scol~mus. 
C. tcnuiflorub. 

Pollen granule polphcdml, emitting tlirce pollen tubes : entine co- 
vered with a raiscd hexngonnl rcticulntion of some brcadth, on wliieh 
are placed a number of spines touching ench other. 

Scorzonera hispanicn. 
Pollcn grain small, if exarninetl in ii sufficicntlj- cnrly stngc of its 

formation trilobutc ; subsequcntly bccoming sphericill or triangular 
and emitting tlirce pollen tubcs ; estinc corcrcd with strong spines. 
No picccs of mcmLranc in  conncsion with the fissures. Scc fig. GS, GD. 

See fig. 67. 

Leontodon Tarnuncum. Pascalin glnuca. 
Siegesbcckin orientalis. Silphium cornutum. 
Catannnche carulea. Hclianthus nnnuus. 
Ilclhnriia pungcns. DnUn g1;ibratn. 
Scnecio neinorcnrie. Inuln Helcniuni. 
Ozothamnus cincrcus. 
Tanaceturn vulgarc. ' i 'u~si la~o Farfnrn. 
Artemiein vulgaris. Ib~patorium ~iurl)urcum. 
Chry~anthcmum iiscosurn. Chrysocomn coma-nurea. 
Anthemis nobilis. Cinenria Anrlersoiiii. 
Bcllis perennk. 

Solid ago 1'; r g m r  cn . 

EP I Q Y x o s z. 
STELLAT.€ OR GALIACE.~. 

Pollen granule oval, cstinc containing about eight longitudinal 
fissures. See fig. 70, 71. 

Cruciwriclln stylosa. Galium porrigcns. 
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Mr. Hamail oji jhe’*Sh+tdrwe of the Poilen Grande. 55.1 

CAPJIIFOLIACLR. 
Pollcn grrnulc largc, cylindrical, tlircc-Iobctl ; extiire of 1,cycrsfa.k 

\‘iburnurn Lantana. Sarnbucus Ebulus. Lcyccstcria forrnosa. 
/ o n ~ o s a  dotted with a fcw shal l  spines. 

ClSCII0SACE.F.. 
Pollen grauulc cylindrical, tlirec-lolcti in its dry condition. Sce 

fia. 73. 74. - .  
Scrissa foctitln. Paretta Caffra. Iliirchcllis cnpensis. 

Pollen granules of Oxyatithus spcciosus urritcd in fours i i i  tlic 
samc manncr as those of  SfrIjJigtossis n l r o p r p r c n ,  from which 1 
cannot discover that they diffcr iri iiny more matcrial rcrpcct than 
sire. Scc fig. 72. 

(‘ X 0 0 D ES I A C  EX. 
Pollcn grain flattisli, conicwhat triangular, unitcd iri foiirs, tlic 

union of which forms HII oinl figurc; cacli of tlic two lateral 
granules, which arc sorncu.li:it Iargcr and niorc in contact with car11 
otlicr than tliocc v;liicIi form the cutls of the oval figurc, coiitaiii 
+it npertiircs far tlic paesa,nc of ~iollcri tuI)cs. one placcd a t  cncli 
frcc nnglc of tiic gr:inuIc: nnd tlircc on cither surfacc, wliilc tlic 
end ones liavc cacli but SIP nlicrturcs, onc nt cacli frcc nriglc arid 
trro on citlicr surfacc. 

Lcclicriaultin furmosa. 
SCC fig. 75. 

cAXPAS1ILACC.C. 
Pollcn granulc aplicricnl ; pollen tubcs varying from tlircc to fivc. 

and issuing from apcrturej placed u1)on tlic cquntor of tlic graiiulc. 
Est inc eliglitly qiinous. Scc fig. T G ,  77. 

Cnrnponula pyramidalis. Chinpaniiln Spcculiim. 
C. ~iurnila alba. C. rotundifoli;i. 
c. patuln. 

LODE LI A CE.C. 
Cylindricd, thrcc-lobed. SCC fig. 78. 

Siphocanipylus bicolor. LobcIin dccumlens. I.. erinu.;. 
Lobclin tcucroidcs. L. igIIC:\. 

hI o N o P’E *r A I. r ~ .  

Po L Y C A  HI’0S.C. 

C o n . ~ a c ~ . ~ ,  Don. 
Pollcn granulc globular, covercd witli an elevatcd Iicxngor~al rcti- 

culatioii, which is aliparcntly fornicd by tlic npliocitioii of R Iiurnbrr 
of clongntcd cclls plnccd vcrtically in refcrciicc to  tlic circumfcrencc 
of tlic granulc ; nlicrturcs amounting to about forty, cach bcing 
tituatctl in onc of tl ic hesqonnl  spaccs formcd Iiy tlic rcticulntion. 
and surrountlcd by n circlc of sir Iicsngorinl :pees not perforated 
with npertures. l‘hc sides of tliocc Iicxngons in  which npcrturcs 
nrc p1:iced are all of cqud length, wliilc tlic uriIicrforatcd oncs liavc 
threc short and tlircc long sides. 1’1. XI‘. fig. 79. 

Cobxa stipularis. Cobmn scandcns. 
roL1:Zloh.IACt.L. 

Pollcn p r i i i l c  tlcccribing n circular flattcncd t l i x  ; pnllcli tubcs 
Ann. 5 Nng. N.‘Hist .  I’ool. is. Suppi. 2 0  
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554 Mr. Ilnssnll 011 ihc Shcfurc of thc PolleTt Grnmw. 

eight, issuing from apertures placed upon the equator of the gmiiuld. 
P1. SVI. fir. SO. 

CoComin grandidom Collomia coccinea. 
C. roxn.  C. lateritia. 

Pollen grariulc spherical : cstinc perforated with about sixteen 
Scc apcrtures, which are scattered irregularly over its surfacc. 

fig. s1. 
Gilin achilleafolia. Leptoeiphon densiflorus. 
G.  tricolor. L. androsaceus. 
G. capitntn. Polcmonium crcrulenm. 

Pollen granule reticulated, spherical, apertures about fourteen. 
Sec fig. 82. 

Phlos acuminata. I’hlos Drummondii. 
P. pmiculata. 1’. undulata. 

Pollen granule reticulated; pollcn tubes sir or seven, issuing from 
apertures placed upon the equator of the granule. See fig. 83. S4. 

I~iornopsis elegms. 
COSTOLVULACEX. 

Pollen granule cylindrical, tlircc-lobed, but quite characteristic. 

Convolvulus farinosus. Convolvdus pcntanthus. 
C. arvensis. C. Scammonia. 

Pollen granule spherical, estine perforated with very large apcr- 

See fig. 85, 86. 

tures. See fig. 87. 
Calystegia ancnsis. 

Extine covered with spines ; in  other respects the pollen granule 
same as that of the preceding species. 

I p o m m  Scllowii. Jpomaa purpurea. Convolrulus major. 
I. Horsfdlia. I.  insignis. 

NOLASACEE. 
Pollen granule cylindrical, thrce-lobed. 

h’olann pamdoxa. 

AQUIFOLIACELE. 
Pollen granule cylindrical. three-lobed. 

Ilex Aquifolium. 

Pollen granulc cylindrical, thrcc-lobed. 

See fig. 88. 

See fig. 69. 

ELIESEAiCEX. 

Cargillia australis. 
PKIMULACEE. 

Pollen bmnule cylindrical, three-lobed. See fig. DO. 
Anagnllis an-cnsis. Primula vulgaris. 
Primula Sinensis. Cyclamen autumnalc. 

EI’ACIUDIACEX. 

Pollen granules permanently uuited in fours, three being pktccd 
upon the sarnc planc and onc upon these ; three pollen tubes ,(the 
emission of whicli is produced artificially with great difficulty) in  
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MY. II;16sa11 on the SIructure of the I’ollcn Grujiitle. 

cncli p n d c .  which issuc in pairs oppositc to cncli 0 t h .  

555 

SCC 
1’1. XI’I. fig. 91. 

Epncris grandifloro. 
Enicacc .~ .  

Pollcn Fanulc  tcscmbling thnt of thc prcccding ordcr. 
Kalmia Intifolin. Gaultlicrin Sh:illon. 
Azalin indico. Arbutus Uncdo. 
Ithododcndron ponticum. Andromcdn znultiflurn. 
It. maximum. AIcnzicriu Ilnbocci. 
It. cnucxicum. Erica multiflorn. 

Gnultlic!in procumbens. 
Scdurn Intifolium. E. vulg‘uis. 

Pollrn granulc cylindrical, t h e - l o b e d .  
Clctlira fcrru,’ ~‘Irlrn. 

B p. r x I A c c.c . 
Pollen granulc cyliiitlrical, three-lobed. 

nrciia >pinosn. 
CGRVEMNROSX. 
N T=.\ c. IS A c E.E . 
Sce fig. 92. 
hlirabilis ,Inl;ipa. 
TU DI F E RO S.E. 

PROTPACEE. 
Pollcn granulc clongatcd, currctl, furnished with thrcc mcmbrancs; 

pollcn tubcs two, onc from cnch citremity of tlic gmriulc. Scc fig. 93. 

Pollcn grariulc very largc, spherical ; citine pcrforatcci with frci:i1 
fnrty to fifty npcrturcs. 

Dryandm formosa. Bnnksia vcrticillah. 

D. nrmnta. 
D. longifolia. 1). spcciosa. 

I’ollcn p n u l c  furnishcd with threc membrnncs ; triangular pollcn 
tubcs tlircc. onc from cnch angle. Sec fig. 04, 95, 9G, 37, 9s. 

Lnmbertia formosn. Grciillca sulpliurcn. 
H&ca pcdunculnta. Anndcriin hlnnglcsii. 
H.  pugionifotniis. Isopogon anemonifdiusn. 
Grevillcn lincaris. 

TIrYhi  ELACE,%. 

Cyliiidrical, tlircc-lol)cd. 
Pimclca Iiispida. Dnphnc AIczcrcum. 
P. dccuscata. U. Lnureola. 

h c I1 I. x 51 Y D 0 S’C. 
S A L I c ACE.€. 

Sdis vimineo. 
RKCTEN DICYOSX. 

J u c L w i n x E z .  
I’ollcn grniiulc q)licricnl ; pollcn tubcs scvcii, uzunlly i s u i i i g  

5 0 5  

Cylindrical, the- lobcd .  
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556 

through apcrturcs placed in a line round the ccntrc of the granule. 
Sce fig. 99. 

Juglans regia. 
ULMACEX. 

Ulmus campcstris. 
U~TICACEX.  

hlr. Nassall,oii Ihe Sfrirctitro of the.  Pollen Grande .  

Pollen granule spherical, emitting five pollen tubes. 

Pollen granu!e spherical, emitting three pollen tubcs. See fig. *10O. 
Parictarin officinalis. Urtica dioica. 

BETULACEI. 

or four pollen tubes are emitted from it. 
Pollen granule either circular or quadrangular, according as t h e e  

Alnus glutinosa. Bctula alba 

CUPULIFEIIX OR CORPLACEX. 

Quercus robur. CEtanca vesca. 0 a t x - p  vulgaris. 
Pollen gr,mule cylindricnl. three-lobed. 

T h e  majority of granules in Ostryn vulgaris arc four-lobed. 
Pollen p n u l e  nearly spherical, furnishcd with three membranes, 

and emitting t h e e  pollen tubes. 
Coqlus  Avellnna. 

CRASSULACEE. 
Pollen granule cylindrical, three-lobed. 

SASIFRAGACEX. 

APOCARPOSAG. 

See fig. 102. 
Sedum glaucum. Cmssula cocciiien. 

Pollen granule cylindrical. three-lobed. 
Heuchcra amcricana. Adnmia cyanen. 
Saxifragrn longifolia. Hydrangea nirea. 
S. umbrosa. 

BavcnAcrz. 

Uauera rubioides. 
LECIUJIISOSJ: OR PABACE~E. 

RECTEJIDRIX. 
Tribe MI 1.1 SEX. 

Pollen granule cylindrical. threc-lobed. See fig. 103. 

Pollen granules very small, united in fours or multiples of four up 

Pollen granules united in fours, spherical, three upon the same 

Pollen granules cohering in eiglits, each emitting two pollen tubes, 
See fig. 

to eisteen. 

plane and one resting on these. 

See fig.  10-4. 105, LOG, 107. 

See fig. 104. 
Mimosa 3Icxicann. Rlimosa marginata. 

the third hcing suppressed by tlic union of thc granules. 
105, 

Acacia rigens. 
Pollen granules cohering ill t\velres. See fig. 10G. 
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h h .  IInvsall o n  tire S‘lri~cliirc of flre Pollen Granule. 557 

Acaciii dccipiens. Acacia ciliatn 
A. ni, w r  1 ’ cans . A. pulchclla. 

I’ollen granules cohcring in sistcens. See fig. 107. 
Acacia undulrcfolia. Acacia trigonocarpa. Acacia sulcata. 
A. rnnrginata. A. Lophantlia. A. linearis. 
A. decurreiis glauca. A. flnrcsccns. A. ruscifolia. 

CESALPIXEX. 
s ‘Pollen granule cylindrical, three-lobed. 

Caesia australis. 

PAPILIOSACEE. 
Pollen granule clongated. more or lcss prismatic, with three fis- 

a r c s  for the cscal)c of pollen tubes. SCC fig. 105. 
Ptcrocarpus erinaceus. Trifolium pratensc. 
P. ecliinatus. LIedirago arborea. 
Faba vulpris. Antliyllis polycephdus. 
Pisum sativum. Ononis hircirin. 
Hedysarum Oiiobr)-chis. Cytisus cnpitatus. 
Astragalus rircsccna. Gciiistn tinctoria. 
Swainsonia alba. Spartium scopnrium. 
Colutea arborcsccns. 1,upinus.luteus. 
Indigofern psoraloides. I’iminarin denudata. 
Psorden glandulosa. I’irgilin capensis. 
Callistacliys oratn. Sopliora mcemosn. 
Lotus corniculatus. 

Pollen gnnule  provided with thrcc mcmbrnes, triangular, side6 
nearly straight. See fig. 109. 

Erphrina laurifolia. 
AIIYQDALEE. 

Amygddus pcrsica. Prunus Cerasus. Armeniaca vulgaris. 
A. lxris. P. domcstica. 

Pollen granulc cylindrical, the- lobed .  

P O X E E .  
Pyrus hlalus. P. communis. 

I~OSACEE. 
Spirxln ulmifolia. Agrirnonia nepalcnsis. Fragaria vcsca. 
S. arimfolia. Gcum sincnsc. Rosa bractcata. 
S. Ulmxria. 
Agrimonia Eupatoria. P. argcntca. 

frulicosus, are four-lotatc. 

Potcntilla anscrinn. Rubus fruticosus. 
‘ i  

hlnny of the .granules in Rosa bmcfentn, and nearly dl of Kwbur 

G T zi o D A s E o S‘E. 
LIJIXASTIIACEX. 

pollen granule rcticulnted, bcnt twice nearly a t  right angles,; 
p l l c n  tubcs tlircc, one issuing from each end and one from thc 
ccntrc of tlic granule. P1. S V I .  fig. 110, 111. 

Limnanthus Jlouglassii. 
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‘558 Mr.? IIassall o)a the Shct icrc  ‘rjf the Polla, Grant&. 

SURIANACEX. 
Pollen granule cylindrical, tl:ree-lobed. 

Cneorum tricoccum. 
TROPXOLEX. 

Pollen granule cylindrical, three-lobed. 

UAL~AMISACER.  
Tropxolum pcregrinurn. Tropaolum majua. 

Pollen gnnule  elongated, quadrilateral, and emitting a pollcn 
PI. XVII. fig. 112. 

Impatiens noli me tangerc. I. glandulifera. I. paniflora. 
GERASIACEX. 

Pollen granule very large, somewhat spheroid in its moist condi- 

tube a t  each angle. 

tion, emitting three pollen tubes. See fig. 113. 
Geranium sylvaticurn. Pelargonium peltatum. 

R UTA CEX . 
Pollen granule cylindrical, three-lobed. 

Correa alba. Ruta  gmaveolens. 
ALSISACEE. 

Pollen granule splierical ; extine perforated with about ten aper- 
tures, placed ncarly nt equal distances from each other. See fig. 114. 

Dianthus barbatus. D. deltoides. Gypsophila elegans. 
SILERACE.~. 

Pollen granule same ns the preceding. 
Silene Armeria. Silene vespertina. Saponaria officinalis. 
S. iuflatn. Saponaria viecida. 

PORTULACACFX. 
Pollen granule cylindrical, three-lobcd. See fig. 115. 

Calandrinin speciosa. C. dizcolor. 
hIALPIGIIIACEE. 

Pollen granule spherical, pollen tubes about sixteen. See fig. 116. 
hIalpighia punicea. 

CELASTRACEE. 
Pollen granule cylindrical, three-lobed. 

Celastrus Pyracan thus. 
EUPIIORLIIACE~E. 

Iiicinus comrnunis. 
RUAMNACEX. 

Pollcn granule cylindrical, with thrcc lobes. 

Pollen granule small, triangular, furnished with three membranes. 
P1. XVII. fig. 117. 

Zizyphus Paliurus. 

Ccanothuz idl idus.  
Pollen granule cylintlricnl, the- lobed .  
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AURAST1.iCE.E. 

Pollen granule, in its primary condition, four-lobate ; su1)sFqyeytly 
it becomes circular, and emits four pollen tubcs. SCC fig. 11s. 

Citrus Aurantium. C. Lirnoniurn. 
LYTI~RACEE. 

Pollen tube cylindrical, three-lobed. 
Lythrum Salicaria. Cuphea riscosa. 

'rILIA4CEE. 

Pollen granulc spherical, furnished wit11 threc membranes ; extine 
not covcring entirely the esintinc. See fig. 119. 

l'ilia europaa. Tilin americana. 
AIALVACEE. 

Pollcn granule globular ; extine reticulated, fpinous, and per- 
forated with apertures, fitting into which, in many species. arc 
circular detached pieces of membrane ; apertures wry  iiumerou1s. 
amounting in some genera to bctwcen Mty and sisty ; cadi reti- 
culum is the scat of either a spine or an aperture. See fig. 120. 

Hibiscus liliflorus. Alt l im officinalis. 
H. syriacus. Rlalva sylvestris. 
H. annuus. AI. fragran-.. 
Paronia pramorsa. XI. virgata. 
Lnvaten acerifolia. Kitaibclin ritifolia. 

Pollen granule with but three pollen tubcs. See fig. 121. 
Aubutilon striatum. 

CISTACIX. 

Cistus Helianthemum. 
LIKACE.Z. 

Pollen granule cylindrical, three-lobcd. 

Pollen granule somewhat square, emitting six pollen tubcs, O ~ C  
Scc fig. from each angle of the figure, and one on either surface. 

122. Linum usitatksimum. 
Cylindrical, thrcc-lobed. 

Linum africanum. 
BSCULACEX. 

Pollcn granule cylindrical, tliree-lobed. 
Bsculus hippocastanus. 

ACERACEX. 
Pollen granule cylindrical, three-lobed. 

Accr Pseudo-platanus. 
POLTGALACEX. 

Primary form of pollen granule cylindrical, fluted ; extremities 
truncate, in water bccoming spherical nnd emitting about twenty 
pollen tubes. P1. XVII. fig. 1'23, 121, 125. 

Muraltin filiformis. Polygala myrtifolia. 
RI. Alyrta. I?. spcciosa. 
Polygda grandiflora. P. Chambuxus. 
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5GO I Nr.  I-Iassall o)i the Structure o f t h e  Pollen Grniuilc. 

Pa R I ETO S.TI ; 
HrrEnlcacr.z. 

Cylindrical, three-lobed. See fig. 126. 
Hylwlicum liircinum. 

TURXERACE.E. 
Pollen granulc Cylindrical, three-lobed. 

Turnera elegnns. 
PASSIFLORACLE. 

Pollcn granule spherical, reticulated, and provided with tlirec 
largc valvcs. first noticed by Purkinje. Sce fig. 127. 

I’assiflora carulea. P. cmrulea, var. raccmosa. P. alnta. 
VIO LACE.€. 

Pollen granule of an clongtcd form, four-sided, with square tnin- 
cate estremities ; in water it changes its shape and becomes square 
in outline, emitting four pollen tubes which issue from fissures con- 
cealed in thc dry gnnule, one in each of the lines wliich separate 
the four sides of the figure. T h e  change of form arises from the 
approximation of the ends of the granule occasioned by the water 
wliich it imbibcs, which stretches the membrane, which can only yield 
in one direction. See fig. 12S, 129. 

Viola tricolor. 
Pollcn granule cylindrical, three-lobed. 

I’iola montana. 
RESEDACEX. 

Reseda odorata. 

l’ollen granule cylindrical, three-lobed. 
Cleome -1 = moss. . 

CPIUCIFERX OR DRASSICACEZ. 
Pollen granule thrcc-lobed. cylindrical. 

Heliophila arabioidcs. Alyssum maritimum. 
Sinapis alba. Cheiranthus Cheiri. 
Brassica oleracea. C. mutabilis. 
Iberis alba. Jlatthiola incana. 

See fig. 130, 131. 

Cylindrical, thrcc-lobed. 

CAI’PhRID.lCE.€. 

See fig. 132, 133. 

E P I G T  NO SIC. 

BEGOSIACE-L 
I’ollen granule same as the preceding. 

Ucgonia glabrata. 
FICOIDEB OR hICSEMIlRYACEX.  

Pollen granule cylindrical, three-lobcd. 
RIesembryantliemum reflesum. 

CACTACEX. 
Pollen granulc samc as the preceding.. 

Opuntia vulgnns. 
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A h :  IInssnU o u  flte Structure ~ f 1 A e  Pollen Gm’nule. 56111‘ 

LO ASMU:. 
I’ollcn granule cylindrical, tlircc-lobcd. 

Bartonia aurca. 
C UCURDITIC EX. 

l’ollcn gnnule  cyliiidricnl, thrcc-lobctl. 
AIomordica Elatcrium. 

HAMAMELACEX. 
Pollen granule cylindrical, three-lobed. 

‘I’ricliocladus crinitus. 

Sce fig. 131. 

C0RSACE.i:. 
I’ollcn granule cylindrical, thrcc-lobcd. 

Cornus canadcnsis. Aucuba japonica. 
A I Y RTA C E X  . 

Pollen granule cylindrical, t h e - l o b c d .  

Pollcn granule triangular, that of CalotAnmnus villoszrs posscesing 
tlircc membranes, and the entine of Angophorn mceiizosu cxhibitiiig 
thrcc radiating lines upon its surface. PI. S V I I .  fig. 135, 136, 137. 

Punica Granaturn. Lcptospcrmum ambiguum. 

AIclaleuca hpericifolia. h g o p h o r a  cordnta. 
Calothamnus dlosuu.  Tristania neriifolia. 
Angophora mccmosa. 

A~ELASTOMACEX.  
Pollen granule cylinclrical. three-lobed. 

RIclnstoma corymbosa. RI. hcteromalla. Arthrostemma lincata. 
OSAORACEX. 

Pollen granule furnishcd with four mcmbrancs ; cithcr triangular, 
and emitting thrce pollen tubcs, one from cacli angle; or cylindrical, 
and sending forth two pollen tubes ; this diffcrence ,of form arising 
merely from the supprcssion of one of tlic pollen tubes. Generally 
scparnte, but sometimes unitcd in  thrccs or fours. 

Pollen p u l e  triangular, separate. 

Pollen granule united in threes. 

Pollcn granule united in fours. 

I’ollcn granule triangular. separate. 

Lopczia coronata. L. racemosa. Gaura bicnnis. 

Epilobium hirsutum. 

Epilobium roscum. 
I’l. XVIII. fig. 138. 

See fig. 139, 140, 141. 
Epilobium nngustifolium. CEnotlicra bicnnis. 
Clarkia elegans. CE. quadrivalva. 
C. pulchella. suffruticoea. 
Godetin rubicunda. a!. Drummondii 
(Enothcra serotinn. 

Fuchsia coccinen. Fuchsia globosa major. 
F. gracilis. F. cnnica. 
I?. grandiflora. F. Iycioides. 
17. longipedunculpta. 

I’ollcn granule triangular, separate. Scc fig. 1-12. 

Om-hlany of thc pollen gmnulcs of somc hybrid Fuchsia aplicar 

D
ow

nl
oa

de
d 

by
 [

N
U

S 
N

at
io

na
l U

ni
ve

rs
ity

 o
f 

Si
ng

ap
or

e]
 a

t 0
5:

19
 0

8 
N

ov
em

be
r 

20
15

 



563 

to ncquirc n fourth pollen tube, and hence bcconie of n square form. 

1 1  Fuchsia De-ronin. F. Clintonin. F. Atkinsonin. 
Pollcn p n u l e  cylindrical, i\ pollen tube issuing from either CX- 

Mr. Ilassall on  tlrc Slruclurc of the Pollen Gl’anitle. 

Pl.:XVIII. fig. 143. 

tremity. See fig. 144, 145. 
Fuchsia fulgens. Fuchsia Tliyniifolia. 
1’. corymbifera. F. cylindrica. 

ALB u JI IN o SE. 
FRAXCOACEZ. 

Pollen granule cylindrical, three-lobed. 
Francon racemosn. 

1’ITA4CE&. 

I’ollcn grmule cylindrical, thrce-lobed. 
I‘itis vinifern. 
DERBERACEA:. 

Pollen granule cylindrical, three-lobed. 
Epirnedium alpinum. 

EECALLONIACEE. 
Pollen granule cylindrical, three-lobed. 

Escdlonia rubra. 

GROSSULACEX. 
Pollen granule in  its dry state obscurely six-lobed, and when 

moist becoming circular and emitting six pollen tubes. 
Ribcs grossularia. Ilibcs rubrurn. 

ARAL~ACEX. 
Pollen granule cylindrical, three-lobed. 

Hedern Helix. Aralia sarnbucifolia. 

UJIDELLIFERE OR A ~ r a c e z .  
Pollen granule most probably furnished with three membranes, of 

a prismatic form in its dry state, with slightly contracted sides; be- 
corning in watcr cyliudrical, with rounded ends, and emitting tlirec 
pollen tubcs, which issue from fissures placed in the angles of the 
priifm, See fig. 146,147,l-lS. 

Conium maculatum. (Enanthe crocata. 
Dnucus Cnrota. (E. fistulosa. 
Pastinaca satira. Uupleururn rotundifolium. 

. Anethurn faniculum. U. fruticosum. 
Pollen grnnule cylindrical, ends rounded, tllree fissures for the pol- 

len tubcs : form but slightly changed by water. See fig. 143. 
Eryngium dpinurn. Didiscus crcruleus. 

DILLESIACEE. 
Pollcn granulc cylintlrical, three-lobed. 

IIibbcrtia dcntnta. Cnndollea cunciforrnis. 
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MY. HassaI1 on tkc Slracture of the Pollen Grunule. 563 

h I n c s o L I a c u .  

sinylc furrow running down its long axis. 

N:TJIPII'EACEX. 

Pollen granule elliptical, tapering towards either estrcmity: with n 
1'1. XVIII. fig. 150. 

RIagnolia grandiflora. hIagriolia glauca. 

Pollen granule oval, with but a single ftirroro passing down one 
side. See fig. 151, 152. 

Nymphaa aha. Nymplixta lutca. 
FINARICZ. 

Pollen granule.furnished with three memlmnes, spheroidal ; estine 
perforated with sin apertures for the passage of pollen tubes ; four of 
these are placed on a line di\-kling the granule into two hemispheres, 
in  the centre of cadi  of which one of the two remaining apertures is 
situated. See fig. 153. 

Fumaria officinalis. F. lutea. Diclytra formosa. 
Oos.-;\Iost of thesc granules in the last two species appear to be 

imperfectly formed, having but  three or four pollen tubcs ; but the 
presence of thrcc membranes in  them all, and the occasional appear- 
ance of n perfectly formed granule, proTe that thcrc is no essential 
difference in the pollcn of the t h e e  species. 

PAPAYERACEE. 
Pollen grmule cylindrical, three-lobcd. 

Paparer IUircas. Argemone mexicana. 
P. somniferum. Glaucium luteum. 

Pollen granule spherical, with six fissures for the cscape of pollen 
tubes. See fig. 154, 155. 

Eschxholtzia cdifornica. 
RAXUNCWLACEX. 

Pollcn granule cylindrical, thrce-lobed. 
Paouia corallina. IIclleborus fcctidus. 
Aconitum Napellum. H. nigcr. 
Delphinium Staphysagria. Thalictrum minus. 
Aquilcgia vulgaris. Clematis Flammula. 

Pollcii gnnulc  mostly four-lobed, cylindrical, in  water becoming 
square and emitting four pollen tubes. See fig. 156, 157, 158. 

Hanunculus acris. 
013s.-'fie term cylindrical, as applied to that form of pollen 

granule distinguished by the prescnce of three furrows, which divide 
i t  into thrcc morc or less prominent lobes, is perhaps objectionable. 
inasmuch :is i t  is not properly cylindrical, rind should have been re- 
moved for a more appropriate one, were it not that it has alrenrly 
been emplojml in that portion of the paper already published. All 
that is intended to be couveyed by the term is, that nll pollen to  which 
i t  is applicd is of an elongated form. 

One of the first things to be rcmnrked, on n review of the 
~)rccccling descriptions, is the great and striking simplicity of 
f'orin arid structure which clinracterizcs tllc pollcn of cndo- 
gcnous l)lnnts, eoniprcd with esogenous ; and not alone is 
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this difference observable bet\\-een the pollen of the ti\ o graiid 
cln'sscs of the rcget:ible kingdom, but it will be fiirtlicr no- 
ticed, that the more or less comples structure of the pollen 
bears some rcfcrence to the station of the plant in these chi-  
sioiis, especially in the monocotyledonous ; a fact hitherto 
denied by all vegetable inicroscopists wlio have paid attention 
to the subject, but one which can scarcely again be callctl 
in question aftcr the vcry conclusive evidence of its truth fur- 
nished in the antecedent p a p .  

The pollen granule of Cyperacece and Graminacea! is either 
oval or spherical (the siniplest forms in nature), and has 
but  a single pollen tnbc. Mounting a step higher to the Ty- 
pAacec? and Jwicacec?, we meet with the same type and struc- 
ture of granule ; but instead of being scparate, as in tlie Gra- 
iiiinncec and Cyperacec, the grains arc united in fours. In 
Cdln the form is oval, and a pollen tube issues from either end. 
I n  tlic gcnus Butonius, in the Liliacec, iMelaizthacea, Brome- 
Iiacea, Iriclacea, and AiiiaqIli~Iacecr!, i t  is morc comples ; each 
grain is of an elongated shape, tapering almost to a point 
towartls either estrcniity, with a furrow running down one 
side, from which, however, only a single pollen tube issucs, 
as in thc Cyperacece and Granzinacca. I n  Zingiberacea!, .Mu- 
rmtacec ,  and ilIusncec, the form of cncli granule ngain be, 
comes very simple; it is a perfect sphere, and tlic cstinc;' 
iihich is of great thickness, contains no provision in it fdi 
the passagc of the pollcn tubes, but  possesses the power of 
cracking (a peculiarity met with only in the pollen of these 
allied orders and that of the Taxacecr! and Conifrre), and so 
allowing of their escape. I n  Orchiden: the granules arc united 
in  fours, and arc likewise of a yery simple structure. 

The Taxacea! and Conijcrc, which, though usually placed 
among dicotyledons, ought to be rcgartled as forming the con- 
necting links betwen monocotyledons and dicotyledons, also 
possess pollen of a very simple forni and structure, but  still 
somewhat more complex than that of any of the preceding 
orders. It is here for the first time that I have met with 
the third membrnne, which Fritzschc horrever mentions as cs- 
isting in Tipid ia  pavonia, and hlr. Giroud in Crocus cernus*, 
both monocotyledons. 

W e  come now to n class of plants decidedly esogenous, the 
Jamiiizacea : hcrc the pollen is much more complicated ; 
when dry it is cylindrical, and 3-lobed ; in water i t  becomes 
triangular and cmits thrce pollcn tubes; while in Labiata, an 
order not vcry far removed from tlie preceding, it is G-lofied 
a i d  furnished with as many pollen tubes. I n  the remaining 

17.399. pl. XYIII., niid vol. iii. 1). 127 of this Journal.--Eu. 

hIr. Ilassall oil tAe Sirtictitre of the Polloi Gt*amIe. 

' Nt. Girniid'a papers oii tlic structure of tlic pollcn npl ic imi l  in vol. i ~ .  

D
ow

nl
oa

de
d 

by
 [

N
U

S 
N

at
io

na
l U

ni
ve

rs
ity

 o
f 

Si
ng

ap
or

e]
 a

t 0
5:

19
 0

8 
N

ov
em

be
r 

20
15

 



Nr. IIassall ox the Structure of the 1'oIIeu Grri~ulc. 565 

orders of dicotylcdons the .pollen docs,not indicate any rcgu;, 
1;ir gradation of.structiirc, altliougli iii ni:iny of. tlic Iiiglicr 
families it is surilrisingly complex. 

So grcat is the tliffcrcncc betn-ccn tlic pollcn of Issogens 
nritl Eiltlogcns, that it aloiic furnislics a clinrnctcr by wliicli 
i t   nay bc at once detcrniinctl to wliicli class any plant Iie- 
Icings. The pollen granule of an ciidogcii may tliiis bc clia- 
iictcrized. I t  is citiicr splicrical, oval, or elliptical ; gciicr;iIIy, 
if not always, composed of two membranes, rnrcly possessing, 
more than onc pollen tubc, and, iritli a single csccption, Iicvcr 
more tliari tw. This esccption occiirs in Lbinochrrris Z l w ~ i -  
bokilii, in which tlic graniile is splierical, and the cstiiic pcr- 
foratctl with sis or scvcn apcrturcs for tlic passage of the pol- 
lcii tubes. Tlic clliptical formation of granulc prcvails rniicli' 
among monocotyledons, arid has bccii mct v i th  in forty-four 
of the seventy-tlircc gcncra of Entlogcris siibinittcd to tlie mi- 
croscopc. Ail csogciioiis pollcn granule inay be thus tlcfiiicd : 
it generally prescnts ;I inore complicated orgziiization ; tlic 
number of cIir-eloping mernbrancs is citlicr two, thrcc, or four ; 
its form is various, bcing most conimoiily cithcr tlirce-lobctl, 
splwrical, or triangular; and i t  is furnislicd \rith pollcn tubcs 
yarjing in nunibcr, exclusive of tlircc csccptions, from threc 
to' upu-ards of fifty. Of tlicsc forins tIic tlircc-lobed typc is 
if tIic most frequent occurrence, and is absolutely charactcr- 
istjc, so far as my csperiencc goes, of nri esogen, Iicing found 
in  IS^ of tlic 332 gcncra of dicotyledons esamincd by me. 

'I'he cxccptions occur in the genera Acantltus (Scc fig. 44.), 
Drt~andra, arid i l i ~ ~ ~ i i o l i a ,  tlic last n gcnus so cvidcntly dico: 
tylcdonous as not to admit a doubt of its rcal nature; and 
yet  here, strange to say, tlic granule, so fm as has bccri ob- 
seryctl, perfectly rcscmblcs tlic elliptical form so prcvaleiit 
anlong monocotylcdons. (SCC fig. 1 SO.) ' l ' l i~ pollen graiiiilc 
of L)ryctridra, altliougli providctl lritli but two pollen tiibcs, is 
curved and lias tltrce distinct tunics. 

\\re conic now to the more imincdinte piqiosc of tliis pa- 
per, yiz. to coiisiclcr l i o ~  fiir the pollen gr;iniilc may bc rclictl 
on as a nicans of classification. It has alrcatly bccn said t h t  
by it aloiic a nionocotylcdori may bc distingiiislicd from a di- 
cotyledon, and hence should bc carcfiilly consultcd whcn any 
doubts arc cntcrtaiiictl of the position of n plant in tlic 
vcgctable kingdom. hIuch has bccn nrittcn upon tlic posi- 
tion wliich tlie A'ywp/i~caCe~e occupy in the vcgctablc kingdom ; 
some arguing that they ought to Lc plncccl iiinoiig Endcpns ,  
to Iyhicli tlicy are unitcd by so 1iiai1y cvidcnt :ifinitics,- 
otllcrs referring tlicm to Exogcns ; but the question is as yct 
ail ~itidcci(Icd one among botoiiists, although atlmitting, in iiiy 

(SCC fig. 93.) 
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opinion, of cssy dcteimination by a refcrcnce to the form a i d  
structure of the pollen granule. This ~-oit ld place thcni,lns 
was originally done by L. C. Richard, among monocotjlc- 
dons ; and tliat this is their t ive station not tlie smallest doubt 
remains in my 011 n mind, not1yithstanding that the opinion 
of most modern botanists appears to lcnn in the opposite 
dircction. Tlie pollen granule of A'2/nq)Jma is oval, hispitl, 
with a furrolr down one side, and emits a single pollen t u h ,  
thus coming undcr the definition already given of cndogenous 
pollen. (See fig. 151, 15%) 

Alohl declares that thc pollen varies estrcnicly in form not 
only in genera of the same family, but  also in species of the 
saiiic genus; and that it even occurs tliat in somc species the 
anthers contain grains '' de formation ~ S S C Z  diverses." The 
two latter assertions, and more cspccially the last one, arc so 
contrary to the rcsults of my own investigations, and are so 
opposed to all analogy and to that order and cviidcnt dcsigi 
tliat rcign with such constancy throughout a11 the beautiful 
works of creation, that I should not have hesitated i n  confi- 
dently denying the accuracy of rcmarlrs, whicli woultl cniisc 
such confusion and chaos to hold dominion where nothing 
but  creative slAl and wisdom might have been looked for, 
even bcforc I had personally examined a single granule. 

With re,nnrcl to Molil's first statcnient, i t  must be admittctl 
that the form and structure of tlic pollen granulc docs vary 
considcrably in genera of tlic same Limily ; but this is by !lo 
means the rule, which should be stated on the other side j and 
is, that natural orders, or sections of ordcrs, arc cliaracterizcd 
by tlic possession of a pollen granule of one type, and that thc 
more natural and morc distinct tlic affinities of au order, the 
moie frcqucntly will the pollen be found characteristic of that 
order. That it should vary considerably in genera of tlic 
same'family is nothing morc than rcaaon irould Icad 11s to 
anticipate; for it must be allo\~-cd that the csact liinits of 
mariyiof our orders are far from being satisfactorily deter- 
mined, aud that somc of tlicm contain genera whose true al- 
liaiiccs are far from being clcarly asccrtaincd. 

Again, the exact structure of the anthers of somc of tile 
genera forming a family  ill sometimes differ; and, whrrc tliis 
is the case, it is only natural to anticipate tliat a corrcsponding 
deviation from tlie usual form of the pollen granule in that 
family should accompany such diffcrcnce. Rcfcrcncc to this 
Lmt would frcqucntly account for what othcrwisc might bc 
ignorantly rcgnrdcd as a senseless frcolc of naturc, viz. the 
difference sometimes met \\it11 in pollen, the contents of two 
anthcrs dcriv-ccl from gcncra ricarly dlictl, but irliicli anthers 

Mr. Hasea11 wi the Slmctuve of the l'ollca Grctnule. 
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Mr..lIassall 011 the Sfrtccture of tlre Polleir Gmatclc. 567 

a close inspcction will disclose to bc not idc i i t id  in .their 
structure. 

The sanic type of granule is frcqucntly found to estcnd 
through inore than one allicd ordcr, and somctiincs through 
a diolc  alliance ; this,  among moiiocotylcdons, we find one 
form estcnrling, with slight variations of size, kc., riot only 
tlirougli thc group Gluiizosc~, but likewise tlirougli tlic Alli- 
ance Typhales and the genus Juiicrts. Another distinct form 
is rnct uitli in the gcnera IIrcfoinw and T~ucZescaiifici, from 
thcse passing through Lilictles, Ixiales, Uronzeales and ii’ar- 
cissales ; and Iastly, a third forniation of graiiulc occurs d i ic l i  
coiinccts the ordcrs of tlic illlinncc Aniomdes. Amon5 dico- 
tyledons the tlircc-lobed form prcvails through tlic obvrousIy 
conncctctl orders Rosacea?, l’omcc~, Anaygdalca? and Saxt.iS,.n- 
gacee. The same type, differing only in csnct form and size, 
unites thc Alliances Scropliitlnles and Solanales. Yapaceracen! 
and Critc~era: arc also joined with each other in tlic form and 
structure of their pollcn granules. 

It is unnecessary to cnumcratc in this place the various 
ordcrs and sections of orders which arc cliaractcrized by the 
posscssion of a pollen granule of a peculiar and rlistinctivc 
form, as all tlic information which can at  prcscnt be givcn upon 
this subject may be learned by rcfercncc to tlic lists of plants 
examinccl under cach ordcr alrcady mentioned. Furtlicr rc- 
search will doubtless extend tlic nunibcr of thcse ordcrs, clcar 
up many apparent anomalies, and also, i t  may bc reasonably 
cxpectcd, add somc~rliat to the number of csceptions. 

The  truth of AIohl’s sccond nnd third asscrtions, contained 
in  the statement in the preccding p g c ,  I would most di- 
stinctly deny, morc cspecinlly that of the last; and in doing 
so I would obscrve, that I rcly solely on the evidence which 
m y  own csliericnce furnishes. O u t  of 366 gcncra submitted 
to thc microscopc, two esccptioiis only have occurrcd to the 
rule, that spccics of tlie same p n u s  possess tlic same type of 
pollen granulc ; but I haw little doubt future investigation 
will csplain tlicse isolatcd csceptions. Tlic first csccptiori 
occurs bctn-cen two spccics of Limiiii, L. zuitntissinium and 
L: nfricaiiiim; in tlic formcr the granulc is someirliat aquarc, 
and thc estine contains six pelforations for the escape of pol- 
len tubes; in tlie lattcr it is thrce-lobed, with three pollcn 
tubes: tlic second is found in tlie gcnus Viola. I n  Viola 
tricolor tlic pollen is an clongntcd six-sided figure, emitting 
four pollen tiibes, and in Viola eioiitano and Jr. odorata it is 
small and thrcc-lobcd. 

If the above statements bc correct, i t  noulrl appcar that an 
csarniriation of the pollen granule establislics and confirms in 
n rctiiarkablc manner thc naturalness of many ordcrs mid 
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sections of order$, nnd that where . i t  does .not go-io fa?: a~ 
this, it is to bc relict1 on as affording a cliaracter: of. a t  leadt 
generic. importance. 

Now with rcfcrence to the third assertion of bIohl,:that.in 
some plants the snnic anthcr cont:iins distinct forms of ~~01Icr1, 
I can affirm i t  to be wliolly and xitliout csception incorrcctr 
Tllc only diffcrcncc ever obscrvcd in pollcn of the.same spe-. 
cies arises eithcr from thc addition to tlic distinguislii~ig type; 
or subtraction from it-most frequcntly tlic former-of one or 
more pollen tubes, generally of one ; an anomaly which is of 
frcquent occurrcncc in some s1)ccics, cspccially in thc follon-- 
ing, SfacJ~~~tarpheta  mitabilis, Rubus fruticosus, l\'icotiaitn 
Talacunt, Sol(iiiunz iuberosuin ; and those granules so changed 
arc to bc regardcd as malformations or monstrositics, of which 
an iiistaiicc is cshibited in fig; 50, 'wliicll represcnts n p a -  
nulc of Stnchytarplieta niiitalilis thus dcfornied. . Evcry 
orgiii and part of the vcgctable and anim;il hbric i s  subject 
to similar occasi6na1 depnrturcs from normal structurc. 

When a nunibcr of flowers are plncecl together for: sonic 
time in a vcssel, an intcrmisturc of the pollcn of each not \in- 
frequently occurs, so that when that of any spccics is .  csa: 
mined, more than one form of pollen granule may bc obscycd ; 
but no pcrson would be so carclcss as to suppose for n'momcnt 
that thcsc ~vcrc clcrivcd from thc same anther. 

Tlicse monstrosities arc of wry  frcqtient occurrence n111~113 
hybrid species, particuhdy of the FZfChSitE. I n  thcpzrrc spccics 
of Fuchsia each granule is furnished with cithcr two or ,tl!rcc 
d e n  tubes ; now among the pollen of F, Siandisitii, i Iijbri(l 

bc twen F..fiiIyens, whosc grains of pollcn have but two tu)csj 
and another s~iccics .the granules of which have tlircc tub&, 
the greatest confusion seems to prevail, some of the granLilcs 
hiving but  two or tlircc tubcs, thus following tlic tyi)c-qf 
eitlicr parcnt, whilc othcrs h a m  four tubcs j and many of then;: appear aItogethcr abortivc, and consist of nothing morh .t~lqri 
th? estine, nhicli docs not c w n  contain fovilln. I h e  . 'then ... , .  . 
a sdiSEictorj- reason is :iffordcd u.hy the scccls of.Iiylj!l'cI spe; 
cies should be so frcqrientlp unprocluctirc, since tlicy citl;cr, 
liavc not rcccivcd the iiiflucnce of tlic dcgcncrntcd pollen ,;it; 
all, or hare so in  an impcrfcct mnnncr. 

'I'hc sinie form of pollen gra~iulc nict with in onc ordcq 
sometimcs occurs in mother scparatctl from it by ci.crj iioifit 
of 'struct'urc ; but \ r h ~ i i  this docs Iiappcn, most frequentlj. a, 
diffcrcncc either in the size of tlic grariiik, the numb& of 
mernbranes which envelope it, or of pollen tubcs whicli'iss~ic~ 
from it, is observablc; atid wlicn no such tlistiuction ean:,Ijc, 
diseovcrcd, the family in whicli it occurs may be so 'cstrangcd. 
from that possessed of pollcn of similar formatioii, i s  that it' 

Xlr. IIassnll 071 the Strucbure qf'the Yvlien Grairak. 
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MY. Hassall on the Slriicltrre of the Pollen Gt*n,iuLe. 56'3 

may serve equally as a means of distinguishing it from those 
orders to which i t  is cvidently more or less closcly allied. 

The difference in the sizc of thc pollcn tubes of grauules 
which in every othcr particular rcscmble each other, might 
of itself, werc thcrc no othcr causc, constitute n physical im- 
pediment to the fertilization of tlic seeds of one spccies by thc 
pollen of another, as, on account of thcir magnitude, t h y  
might be unable to makc their \cay through the intercellular 
pasaages of the style. 

From all that has now been said i t  will be observed, that  
from an esarninatiori of thc form and structurc of thc pollcn 
granule, a useful confirmation may be gathcrctl of the correct- 
ness of the principles upon which a natriral systcm of classi- 
fication is basccl. The propricty, likcwisc, of cm~iloying tlic 
pollen as a character, with others, in tlic definition of natural 
orclcrs, will, I think, be a t  once ncknon-ledgcd, as I am glad 
to see that it is by Dr. Lindlcy, who in a few cases has so 
employed it ; but in the instances in which lie has thus availcd 
himself of it, the true structure of the pollcn appears to liavc 
been cithcr imperfectly or crroncously defined. As all tlic 
csscntial characters of tlie pol lei^ granule of cach family may 
be comprised in a few words, no difficulty can arise in cm- 
ploying it in tlie definitions of orders, sections of orders, or 
genera, on thc scorc of its adding too much to their bulk ; but, 
at the same time, I would observe, that great care is necessary 
in determining what the rcal structure of the pollen granule 
is, before venturing to makc usc of i t ;  and this is not to be 
ascertained by a momentary esamination of it on the field of 
the microscope, but  requires frequcntly much paticnt and 
troublesome investigation. 

For  the numerous and bcautiful drawings which accompany 
this communication, all of which Iiave been carcfully esecuted 
from rough sketches of my own, made of the object whilc 1111- 

der the microscopc, I am iridebtcd to the fricndship of two 
ladics, Miss Hunter and Miss Nolckcn, who are cvcr rcntly 
to  lend tlicir timc and their talcnts to works of usefulness ; 
and that not a little of cither is requisite in undertaking the 
drawing of so many illustrations, will be readily allorved. About 
two-thirds of thcm wcre done by the latter lady, and the re- 
mainder by the former. 

It now onIy rcmains for me to acknowledge tlic great ob- 
ligation I am under to A h .  Smith of the Royal Botanic 
Gardens * a t  Kew, for the privilege so readily granted of ob- 

Under thc nctirc manajicnient of their present director, Sir \Villiani 
Hookcr, as H e l l  as that of Mr. Smith, the usefullless and clficicncy of tlicsc 
Gardens M i l l  doubtlcss bc much increased. 

Ann. M ~ J .  AT. Hist. Vol.  is. SiypI. 2 P  
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570 Mr.. Hassallwn fhe SfrucCwe of thc Pollew GrawZe'. 

taining flowers for the purposes of my:inquj., .+thout which 
the estent ,of my investigations miist 'have been ,much'!nar- 
rowed. My best thanks arc likcwisc duc to' Dr., LiAlcy, to 
hlr. Loddiges, and Mr. Anderson of thc :Chelsea Gardc'is, for 
a similar favour ; but more particularly arc thcy dlic to Dr. 
Lindley.. To nlr. Choules of the Kew Botanic .Ga~dCns I 
am.dso much indebted for the correction and revision of tlic 
list of species. 

I havc now brought to a termination but one of a series of 
~ ~ a p e r a  which it is my intention, if health and time permit, to 
Ihblish on the subject of thc pollen granule. 

EXPLANATION OF THE PLA'I'IX 
All tlie figures are drawn to the same scale, a id  esliibit the relative sizes 

of the pollen granules. 
PLATE XIII. 

Pig. 1. Pollen granule of Cyperus longus. 
2. - - of I'apynis Antiquorum. 
4. - - of hlays. 
5. - - of Typha latifolia. 
G. - - of Calla palustris. 
7. - - of Calla mthiopica. 
8. - - of Juncus lacustris. 
9. - - of Limnochnris Humboldtii. 
10.. - - of Tradescantia ; side view. 
11, 12. Pollen p i n u l e  of Asparagus officinalis; 11, front v im,  exhibit- 

ing the singlc furrow ni th  mhicli it  is furnislied ; 12, end view. , 

13, 14, 15. Pollen granule of Lilium longifloruni ; 13, front ijews; 
14, end ditto ; 15, thc appendage which. rests upon and partly con- 
ceals the furrow. 

1 ti. Polleii granule of Watsonia irioidcs. 
17, 16, 19. Represent three views of the pollen granule of Anigozm- 

thus coccineus; 17, front aspect; 16, side ditto; and lD.'eiliibits its 
form when upon thc stigma and just  about to einit its two pollen. 
tubes. 

20, 21, 22, 23.' Represent the pollen granule of Crinuni aniabile ; 20, 
front view; 21, a section of the granule; 22, the form wlijch i t  as- 
' s u m s  previous to thc emission of the pollen tubes ; 23,' one. of the 
appendagcs to the furrow. 

24, 25, 26 : 24, front view of the pollen granule of Pancratium ,decli- 
natuni; 25, side view; 26. eshibits the intine with its contents just 
cscaping through the fissure in the estine ; 24 a, appendage. 

Fig. 30,31. Pollen granule of Strelitzia hurnilis; 31. shows the manner in 
which tlic estinc cracks either on coming in contact with solutions 
of the mineral acids or when applicd to the stigma. 

32, 33. Pollen granulc of Canna occidentalis; 32, in its dry state; 
33, as i t  appears in water or in  solutions nf the mineral acids. 

34, 35. Pollen granule of Pinus sllresttis; 34, side view; 35, front do. 
37. Pollen granule of Ncrium Olcander as seen iipoii the stigma. 
38,39, 40,  41, 42.  Different views of the polleu granule of Petuuiq v i e  

lacea: 38, a side view of i t  in its primary or dry state; 39, end'do. ; 
40, thc forin nfiich it ~ S S I I I ~ C S  in water; 41, as it appears iipori tlic 
stigma ; 42. exhibits the estine detached from the iiitiric. 

PLATE 
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57? Mr. IIassnll ON fhc  Slrixlrwc of f h e  I’ollcn Gmrirle. 

f ig. 87. Pollcn granulc of C a l p c g i a  arvcnsis. 
8s. - - of IpornsaScllowii. 
63. - - of Nolana p n r ~ d o a ~ .  
90. - - of Cyclarncii aiitiimiinlc. 
91. - - of Khodohir l ron ma\iniuni, slioxiiig its stiucturc 

and thc modc of colicrioii of thc p n u l e s .  
92. l’ollcn granulc of hliralilis J a l a p .  
93. - - of UniiLsia spcciosr. 
9 I ,  95. - - of Larnbertin forniosa; 9 1, front and O.i, sidc view.  
9G. Pollen F a n u l c  of Grevillea Iincaris. 
97, 93. I’ollcn graiiulc of 11iiadcnia J1nii;lcsii; 37, front nnd 99, sidc 

93. Pollcn grnnulc of Juglans rcgia. 
100. - - of Urtica dioica. 
102. - - of Scduin glaucuni. 
103. - - of hricra riibioidcs. 
101. - - of >limos3 hlcxicnic. 
105. - - of >.cacia rigens. 
1OG. - - of Acacia dccipicns. 
107. - - of rlcacia lincaris. 
10% - - of Coliitca nrlowrccns in its dry statc. 
10% - - of Lr)thriiia Ixir i fol i~,  slioniirg its 3 mernlraiicr. 
110, 1 I 1. I’ollcii graiiulc of Limnanthus Dou;Iwii ; 110; in its pri- 

vicirs. 

mar)’ ; 1 1 t, in its sccondary condition. 
PLATC S V I I .  

Fig. 112. l’ollcn g a n u l c  of lmpaticns noli mc t a n p c .  
113. - - of Gcraiiiuin qlvat icum. 
114. - - of Dinntliuy carjophyllus. 
115. - - of Calmdrinia discolor. 
1 IG. - - - of Xlalpi-Ilia yunicca. 
11 7. - - of Xiryptus  lkliuruj. 
116. - - of Citnis Aiirantiiini nr it appears lipon tlic stigma: 

11‘3. I’ollrn graiiulc of l‘ilia ruropsa. l‘lircc Incinlranci only should 

120. Pollen granulc of Lavatera acerifoli~. 
121. - - of Aulutilun striatuin. 
132. - - of Linurn usitatirsirnurn. 
123, 121, 125. Pollcn granule of Polygda graiidiflorr ; 123, iii itn pri- 

mary;  and 121, 125, in its srcondary forms. 
126. l’ollcn granulc of llgpcricurn Iiircinurn. 
127. - - of Parsiflorn csrulca. 
128, 129. Pollcn granule of Viola tricolor; 128, in its primary; 123, iii 

130, 132. Pollcn g r a n d c  of Viola m o n h n a  in its dry and  moist condi- 

131, 133. Pollen granule of n r m i c a  olcrncea; 131, in its primary ; 

131. l’ollcn grlnulc of hlornordica Elatcriuin in its primary forni. 
135. - - of Cdothaninus villosiis. 
136. - - of Angophorn cordarn. 
137. - - of’I’riLania ncriifolin. 

in its dry state it is o fan  clongated form and four-lolcd. 

have bccn rcprescnted in tlic figurc instcad of four. 

i b  sccondary form. 

tions. 

133, in it6 sccondary forni. 

I’LATI: S\‘I 11. 
Fig. 138. Shows tlic inodc of union aiid structurc of ~ l i c  pollcii graiiulcs of 

Epilobiurn roseurn. 
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Geological Society. 5 73 

Pig. 130. rollcll granule of Epilobiuni augustifoliiu~i. 
1.10, 1.11. l’ollcn granule of Godctia rulkiinda ; 1-11. cnliibils llic cx- 

1.12. I’ollen granule of Fuchsia coccinea. 
143. . - - of Fuchsia Dcvonia. 
1.14. - - of Fuchsia fulgrns. 
145. - -of Fuchsia tlymifolia. 
1 1G, 147, 146. Pollcn granule of IIeraclcurn Spondilium; 14G, its dry 
or primary form; 147, its moist or secondary condition ; and 1-18, cnd 
vicas of it in the same state. 

149. I’ollen granule of Ilidiscus cxnileus. 
150. - - of Magnolia grandiflora. 
151, 152. Pollen granule of Nyrnphrca alba; 151, in its dry, and 15?, 

153. l’ollcn granule of Fumnria officinalis. 
15 1, 155. I’ollen granule of Eschscholtzin californica ; in thc second 

figure the pollcn tubes are ‘ust emerging from the cstine. 
l5G, 157. Pollen granule of kanunculus acris; 15G. represents a side 

v i e r  of it in its primary forni ; 157, an end (litlo in the same state; 
and 1.58, in its sccondary form, with a pollen tube issuing through 
each fissure. 

[?’he abore paper was consigned to our care in the autumn of last 
year, the delay in its appemnce having been occasioned by the 
number of illustntions.-E~.] 

tine scyarated from the other nicinbrancs. 

in its moist condition. 

PROCEEDINGS OF LEAIlNED SOCIETIES. 
CEOLOGICIL SOCIETY. 

June 30, 1841.--“A description of a portion of the skeleton of 
the Cetiosaurus, a gii,pntic cxtinct Saurian Heptilc occumng in the 
Oolitic formations of different portions of England,” by Professor 
Owen, F.H.S., F.G.S. 

Tlic remains described in  this memoir consist of vertebrre and 
bones of the extremities obtained by hIr. Kingdon from the oolite 
quarries of Chipping Norton, in Oxfordshire ; of vertebrz and other 
bones from the oolite of Blisworth. near Northampton, tranemitted 
to thc author by Miss Baker ; and of other remains: from the oolite 
of Staple Hill, Wotton, three miles north-Test of Woodstock ; from 
the, oolite near Buckingham ; the Portland stone at Garsington and 
Tharne, in the collection of Dr. Uuckland : 3Ir. Owen has likewise 
examined a vertebra and some bones of the estrcmities of the same 
saurian from the Yorkshire oolite, and preserved in  the Searborough 
hfuseum. 

Caudal Vertebra.--A caudal vertebra from ncar Buckingham, 
which presented the anchylosed neural arch entire, but with the 
transverse, oblique m d  spinous processes broken off, equalled in  di- 
mensions a middle caudal vertebra of a full-sized whale, tlic antero- 
posterior diameter being five inches. the transverse eight inches s k  
lines, nnd the vertical seven inches. ?’he sides and under part of 
the centnim arc described as very concave ; and the shape of the 
articular cstremities as nearly circular, with a greater concavity in  
the anterior one than in the posterior. The posterior hrcmapophy&l 
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