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Abstract: This study of Fagus L. and Nothofagus Bl. (Fagaceae) describes in
detail the pollen morphology of 41 species using the scanning electron and light
microscopes. Representatives of all four pollen types recognized for these two
genera were studied: Fagus, Brassi, Fusca, and Menziezii. The Fagusspecies not
distinguishable with the light microscope could be separated easily with the
SEM.

The obtained palynological data were used to produce computerized diagnos-
tic keys. The computer was found to be a useful tool in formulating keys where
the species have great variability, and identifications were based on combina-
tions of characters. The light microscope data were used to produce pollen
descriptions, and a dendrogram based on similarity coeflicients.

The palynological data were combined with morphological, anatomical,
cytological, and fossil record data to determine the taxonomic relationships
among the species exhibiting the four pollen types. This research indicated that
the Fagus pollen type possessed characteristics which are considered to be less
advanced than the Brassi, Fusca, and Menvziesii types; and that the Brassi type
was most similar to the Fusca type. The origin, migration. and systematic
relationships of Fagus and Nothofagus were hypothesized.

History 3
Introduction 3
Materials R J
Fagus species—Herbarium Materials . . . . . . . . .. L. 6
Fagus species—Slide Materials . . . . . . . . . . . . . . .. 6
Nothofagusspecies—Herbarium Materials . . . . . . . . . . . 7
Nothofagusspecies—Slide Materials . . . . . . . . . . . . .. 8
Methods . . . . . . . . . . . . 9
Scanning Electron Microscopy . . . . . . . . . . . . .. .. Y
Preparation of Materials for Analyses . . . . . . . . . . .. 9

* Present address: Department of Science, William Paierson State College, Wavne, New Jersey.

1



S. L. HANKS AND D. E. FAIRBROTHERS

Methods for Obtaining Measurements . . . . . . . . . . . . 11
Statistical Analyses . . . . . . . .. . Lo 0 11
Ultrasonification . . . ST R Ry 13
Preparation of Mdtcrld]wforhnd]yau A 13
Methods for Obtaining Measurements . . . . . . . . . . . . 13
Light Microscopy . T TR 14
Preparation of Mdtermls[-::vrf‘malvar.s P 14
Method for Obtaining Measurements . . . . . . . . . . . . . 14
Statistical Analyses . . . . . . . ... ... o 0000 15
Resultsand Discussion . . . . . . . . v v v v v e e 19
Scanning Electron Microscopy . . . . . . . . . . . . . . .. 19
FagusPollenType . . . . . . . . . . . .« . o .. 19
FagusType . . . . . . . . . . . . . 19
NothofagusPollen Types . . . . . . . . . . . . . . . . .. 21
BrassiType . . . . . . . . . . . . .. C e e e e e 21
FuscaType . . . . . . . . o . . oo L 22
MenziessiType . . . o 0 0 o000 Lo 22
Unknowns . . . . . . . . . . . ... 23
Ultrasonification . . . . . . . . . . . . . . 0o e 26
FagusPollenType . . . . . . . . . .« . .« . . . ... 26
Fagus Type . . . e e ETETT e 4 e e e e e e 26
‘Jc}thc}tdguapcﬂlen]}peq 10N E e ¥ ader e S Shiged g ¥ popaad & 26
Brassi Type W aEe T HAE Veyslasi) e D¢ Seskepcd
Fuscatype . . . . . . . . . . . L Lo e e e 27
MenziesitType . . . .« « o o o o o 0o e e 27
Light Microscopy . . . . . . . . . . . . . .o 28
FagusPollenType . . . . . . . . .« o o .o 28
FagusType . . . . . . . . . o o 28
Nothofagus Pollen Types . . . . . . . . . . . . . . . . .. 33
BrassiType . . . . . . . . o 33
FuscaType . . . . . . . . . . . . . . .. 38
Menziesi Type . . . . . . . . . . ..o .o 44
Unknowns . . £ R E E W d B . idrde miE s 46
DSCRBE and KEY LOmputﬂr ngramh e e e e e e e e 47
FagusType . . . . . . e e e e e e e e e e e 47
BrassiType . . . . . . . . . . o000 o0 47
FuscaType . . . . .« o v v o o s s e e e e 49
MenziesiiType . . . . .« . . o . oo oo 49
TAXON Computer Program . . . C e n e e i ata 59
Comparison of Data from Diverse Dl‘tﬂlpllnt"r o u, b ow %' gecreninta 64
SUMmMmary . . . . . . . . e e e e e e e e e e e 70
References .« o« » « & o v v & 4 o & 4 & 6 v p 0w ow o e aade 73
Plates . . . . . . . . e e e e e e e e e e e 78
Appendix . . .. oL L L0 L L Lo e e e e e | 34



