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ABSTRACT

The section Neurophyllode®f Geranium, a highly distinctive group endemid¢o the Hawaiian Islands, consistsf four
species, threeof which contain two or more well-marked subspecies. Althougdll arealpine, their habitats range from
dry cinder fieldsup to 3300 m to wetmontane bogs withup to 1500 crrainfall annually. Progressive adaptatiday
leaves to xeromorphy is hypothesizedfor all species excepG. humile. Features representing xeromorphy inclade
minution in leaf size; isolateral versus bifacial leaf construction; incre@msehicknessand in number of palisade layers;
increasein glandular trichomedgo form a dense felton one ormore surfaces; developmewf a hypodermis nearone or
both surfaces, together with hypodermis-like cdlis the central mesophyll. Selective factors inducing this xeromorphy
include brilliance of sunshine with pronounced ultraviolet-radiation; radiation fremd aridity of bare lavaor cinders;
brisk winds; and marked diurnal fluctuationof humidity. Geranium humileis hypothesizedto be asecondary entrant
into bogs, basedon xeromorphic ancestors resemblinG. cuneatum. Foliar features other than those probably indica-
tive of xeromorphy are discussed,and anomenclatural revisioris proposed.

THE HAWAIIAN SPECIES OF Geranium form a dis- frcm a particular regionandattemptedto find com-
tinctive and natural group (recognizedy mostau- mon denominatorsn anatomical modesf leaf struc-
thors as constituting a section, NcurophyllodesA. ture (e.g., deciduous forest trees). This a valid
Gray) that shows exemplary pattero$ insularspe- viewpoint, and much useful information could have
ciation. All of the Hawaiian Geraniumsaremontane, been revealed onlyin this manner. Alternativeto
and each entity occupiea particular montane range. this "floristic" viewpoint is the systematic approach,
The rangesof theentities thus form "islands" within in which a group that shows adaptive radiation into
the Hawaiian chain. Howeverthe most remarkable varied habitatsis analyzed with respecto leaf ana-
aspectof these Geraniumsgs the waytheir leaf an- tomy. Onerecent exampleof this approachis Mor-
atomy matches eacbf the niches in this gamutof tenson's (1973) analysisf Cercocarpus (Rosaceae).
tropical montane habitatsAt oneextremearebroad- The merit of thesystematic viewpoints that differ-
leaved shrubsor trees (G. arboreum, G. mult iflor um) ences among speciesan closely reflect habitatdif-
of moist areas just abovihe rain forest; at another ferences. Withthe floristic viewpoint, thereis the
are small-leaved shrub@G cuneatum) which inhabit possibility thata variety of adaptationsto a single
dry alpine scrub areas bathed with cloumsvarious habitat occur. In desert shrubsfor example, micro-
degrees. A third extremeis representedby thepros- phylly, heavily cutinized leaf surfacesnd leaf suc-
trate herbsin bogs that receivel000 cm. ofrainfall culence may beobserved among speciga a single
or more (G. humile). Nomenclaturef these species area. The limitation of the systematic approach lies
and subspeciess provided in theterminal sectionof in therange of habitats occupiedby a phylad: no
this paper. group occupiesall niches from desertto aquatic,
coastto alpine, thatoneideally would wish represen-
ted. Each group that does covarportion of such
amplimde does illustrate critical featurés adaptive
aspectsof leaf anatomy, however.

The amazing rangein habitats representedby
these populations provideén unusual opportunity
for analysis of how leaf anatomyhasevolved with
relation to particular habitats. Correlation between
ecology and leaf anatomyhaslong been noted(see
the review of Shields (1950)and thenumerousref- MATERIALS AND METHODS
erences cited therein). However, most smd@®S 15 stydy wasinitiated because pickled leaf mater-
this sort have taken assemblagefsunrelated species j5 of most taxawasavailable from the senior auth-

! This study hasbeen aidedby agrant from the National or's various Hawaiian expeditions. These materials
Science FoundationGB 38901, are asfollows: G. arboreum. Carlquisr2130 (RSA);
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