




Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964


The NZETC epub Edition
This is an epub version of 
     
Tuatara: Volume 12, Issue 3, November 1964
    by
     
    from the NZETC, licenced under the
     
Conditions of use 
     (http://nzetc.victoria.ac.nz/tm/scholarly/tei-NZETC-About-copyright.html).
 For more information on what this licence allows you to do with this work, please contact Library-TechnologyServices@vuw.ac.nz. 
The NZETC is a digital library based at Victoria University of Wellington, New Zealand. We publish texts of interest to a New Zealand and Pacific audience, and current strengths include historical New Zealand and Pacific Islands texts, texts in Maori and New Zealand literature. A full list of texts is available on our website (http://nzetc.victoria.ac.nz/).
Please report errors, including where you obtained this file, how you tried to access the file and details of the error. Errors, feedback and comments can be sent to Library-TechnologyServices@vuw.ac.nz.
About the electronic version


Tuatara: Volume 12, Issue 3, November 1964

Editor: 
          
J. W. Dawson
        

Creation of machine-readable version: 
Keyboarded by TechBooks, Inc.

Creation of digital images: 
TechBooks, Inc.

Conversion to TEI.2-conformant markup: 
Keyboarded by TechBooks, Inc.

TEI header, validation, and MADS markup: 
Shelley Gurney

New Zealand Electronic Text Collection, 2006

Wellington, New Zealand

          
Publicly accessible

          
URL: http://nzetc.victoria.ac.nz/collections.html

          
copyright 2006, by Victoria University of Wellington

        
Extent: ca. 191 kilobytes

        


        
      

About the print version

          


              
Tuatara: Volume 12, Issue 3, November 1964
            

Editor: 
              
J. W. Dawson
            

          
            


          
          
Victoria University of Wellington, 

Wellington, New Zealand

Source copy consulted: Victoria University of Wellington Library, QH1 T883 12

        


Encoding

        
All unambiguous end-of-line hyphens have been removed and
                    the trailing part of a word has been joined to the preceding
                    line, except in the case of those words that break over a
                    page. Every effort has been made to preserve the Māori
                    macron using unicode.

        
Some keywords in the header are a local
                    Electronic Text Center scheme to aid in establishing
                    analytical groupings.

      







Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Contents


	

	
[covers]

	
[title page]

	
[section]

	
Contents

	
Future Contents

	
Tuatara 

p. 125



	

	
Some Discontinuous Distributions of Plants Within New Zealand and their Ecological Significance—Part I — by 
C. J. Burrows

	
A Consideration of the Question “What are Whitebait?” — by 
R. M. McDowall 

p. 134

	
Book Notice — ‘Plants of the New Zealand Coast’ 

p. 146

	
Key to the New Zealand Filmy Ferns (Hymenophyllaceae) — by 
L. R. Bublitz 

p. 147

	
Food of Monarch Butterfly (Danaus plexippus [L.]) Larvae in New Zealand — by 
G. W. Ramsay 

p. 154

	
“Opossum” or “Possum”? — by 
R. I. Kean 

p. 155

	
Revised Key to the Moss Genera in New Zealand — by 
K. W. Allison 

p. 157

	
Intraspecific Variation in a New Zealand Sea-star — by 
H. B. Fell 

p. 185



	
Tuatara — Index to Volume 12 (1964)








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964



Contents


	
[covers]

	
[title page]

	
[section]

	
Contents

	
Future Contents

	
Tuatara 

p. 125








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

[covers]



        

          

[image: Front Cover]
        

        
        

          

[image: Back Cover]
        

        
      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

[title page]





        
          

            
Tuatara
          

        
        

Journal of the Biological Society


Victoria University of Wellington


New Zealand


Volume 12 
Part 3 
November 1964

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

[section]





        

Tuatara aims to stimulate and widen interest in the natural sciences in New Zealand, by publishing articles which (a), review recent advances of broad interest; or (b), give clear, illustrated, and readily understood keys to the identification of New Zealand plants and animals; or (c), relate New Zealand biological problems to a broader Pacific or Southern Hemisphere context. Authors are asked to explain any special terminology required by their topic. Address for contributions: 
Editor of Tuatara, c/o. Victoria University of Wellington, Box 196, Wellington, New Zealand. Enquiries about subscriptions or advertising should be sent to: 
Business Manager of Tuatara, c/o. Victoria University of Wellington, Box 196, Wellington, New Zealand.

        

          

            

              
	
Subscription 10s (N.Z.) per volume
              
	Single copies 4s (N.Z.)
            

          

        

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Contents



        

          
Contents
        

        
(This issue edited by 
J. W. Dawson)

        

          

            

              
	Some Discontinuous Distributions of Plants within New Zealand — Part I
              
	
                

                  
C. J. Burrows
                
              
              
	
                
125
              
            

            

              
	A Consideration of the Question ‘What are Whitebait?’
              
	
                

                  
R. M. McDowall
                
              
              
	
                
134
              
            

            

              
	Key to the New Zealand Filmy Ferns (Hymenophyllaceae)
              
	
                

                  
L. R. Bublitz
                
              
              
	
                
147
              
            

            

              
	Food of Monarch Butterfly Larvae in New Zealand
              
	
                

                  
G. W. Ramsay
                
              
              
	
                
154
              
            

            

              
	‘Opossum’ or ‘Possum’?
              
	
                

                  
R. I. Kean
                
              
              
	
                
155
              
            

            

              
	Revised Key to the Moss Genera in New Zealand
              
	
                

                  
K. W. Allison
                
              
              
	
                
157
              
            

            

              
	Intraspecific Variation in a New Zealand Sea-star
              
	
                

                  
H. B. Fell
                
              
              
	
                
185
              
            

          

        

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Future Contents



        
Future Contents

        

          

            

              
	
                
Discontinuous Distributions of Plants Within New Zealand — Part II
              
              
	
                
C. J. Burrows
              
            

            

              
	
                
The Cell Nucleus — Part II
              
              
	
                
G. K. Rickards
              
            

            

              
	
                
Subantarctic Botany — Part I
              
              
	
                
E. J. Godley
              
            

            

              
	
                
Introduced Ungulates in New Zealand — Part II
              
              
	
A. H. C. Christie and 
J. R. H. Andrews
            

          

        

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Tuatara





        

          
Tuatara
        

        
is the journal of the Biological Society, Victoria University of Wellington, New Zealand, and is published three times a year. Joint Editors: 
J. A. F. Garrick (Zoology); 
J. W. Dawson (Botany). Business Manager: 
Patricia M. Ralph. Assistant Business Manager: 
R. W. Balham. Distribution: 
M. J. Parsons, 
L. R. Bublitz, 
J. Esson.

        

          

            

              
	
Volume 12
              
	
Part 3
              
	
November 1964
            

          

        

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964



Contents


	
Some Discontinuous Distributions of Plants Within New Zealand and their Ecological Significance—Part I — by 
C. J. Burrows

	
A Consideration of the Question “What are Whitebait?” — by 
R. M. McDowall 

p. 134

	
Book Notice — ‘Plants of the New Zealand Coast’ 

p. 146

	
Key to the New Zealand Filmy Ferns (Hymenophyllaceae) — by 
L. R. Bublitz 

p. 147

	
Food of Monarch Butterfly (Danaus plexippus [L.]) Larvae in New Zealand — by 
G. W. Ramsay 

p. 154

	
“Opossum” or “Possum”? — by 
R. I. Kean 

p. 155

	
Revised Key to the Moss Genera in New Zealand — by 
K. W. Allison 

p. 157

	
Intraspecific Variation in a New Zealand Sea-star — by 
H. Barraclough Fell 

p. 185








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Some Discontinuous Distributions of Plants Within New Zealand and their Ecological Significance—Part I



        

          Some Discontinuous Distributions of Plants Within New Zealand and their Ecological Significance—Part I
        

        
by 
C. J. Burrows

*


Botany Department, University of Canterbury

        

          

Discontinuous plant distributions have been one of the main preoccupations of plant geographers (see e.g. Cain, 1944). They are also of interest to plant ecologists. The implications of separation of a species into populations with gaps between them are manifold. Grouping of kinds of discontinuity enables one to distinguish some of these implications more clearly. A quotation from Cain will exemplify this. ‘(1) Within their areas, species populations do not have absolutely continuous distributions. The so-called continuous areas are only relatively so, the disjunctions being less than the normal dispersal capacities of the diaspores of the species. (2) Environmental discontinuities — consisting of regions of particular topographic, climatic, edaphic or biotic characteristics separated from each other by regions of different character — constitute a sufficient basis for floristic discontinuities, since organisms are limited by their tolerances to the particular kinds of habitats to which they are adapted; but these facts provide no explanation of how … members of the same species got into separated regions. (3) Minor discontinuities of areas probably frequently result from recent migrations, but major disjunctions seem almost exclusively to have resulted from historical causes which have produced the migrations, in a once more nearly continuous area, through destruction or divergent migrations caused by climatic or some other changes.’

          


          
It is probably best to retain the term 
disjunction for the widely separated populations of a species and to refer to locally separated populations with an ecologic basis and potential free seed and/or pollen exchange as 
local discontinuities. One implication not stressed by Cain in the above statements is that there are possibilities, in cases of wide disjunction, of long distance dispersal of diaspores. The close similarity of New Zealand moss, fern and orchid floras (all with very small disseminules), for example, to those of Australia, and the presence of favourable westerly wind streams is highly suggestive. In other cases this explanation seems unlikely and discontinuities must be accounted for by a theory of removal of part of the area and possible shrinkage of the remaining disjunct groups. Another factor which may complicate the issue is the difference in physiology between discontinuous populations. In trying to account for discontinuous distribution, plant geographers may need to invoke ecological, palynological, or evolutionary evidences, as well as information from outside the botanical disciplines. The interest of New Zealand plant geographers has often been applied to problems of distributions of taxa of various ranks between New Zealand and some other land mass but within the country there are equally interesting discontinuities some of which have had attention from botanists in the past. It is intended to reopen discussion on some of these, pointing out their extent in more detail.

          
Some ecologic and other information will be adduced in an attempt to explain the circumstances of the discontinuities.

        

        

          
(1) Local Discontinuities



Distributions of Species on Mountain Tops and Lowlands

          
Local discontinuities often occur in Canterbury between stony mountain tops with fellfield (wind desert) vegetation and riverbed or well drained river flats. The mountain top at 5000-6000ft. of altitude may overlie the lowland at 1000-2000ft. but often there is dense forest between the two sites. Species discontinuous in these circumstances are 
Poa lindsayi, Pimelea sericeo-villosa, Raoulia australis, Cyathodes fraseri, Muehlenbeckia axillaris. The simplest explanations for such distributions are similarities in habitat in the different sites. In each case there is a well drained gravelly substratum which may be relatively stable or liable to be disturbed and both sites are cold in winter. The mountain tops are blown free of snow and experience very low temperatures while the valley floors are areas of inversion where frost is also heavy. Intermediate sites are warmer and have deep, mature soil profiles. Many other mountain species, if the opportunity arises, descend to low levels. Species such as 
Podocarpus nivalis, Celmisia spectabilis,




C. angustifolia, Chionochloa australis, Notodanthonia setifolia, are often found on lowlands below high peaks in Canterbury. As was noted by Burrows (1960) this phenomenon is associated with destruction of forest which formerly occupied both lowlands and mountain slopes up to about 4500ft. In some cases there is discontinuity over several thousands of feet but in others distributions are more or less continuous. There is a natural tendency, even where closed forest separates the mountain tops and lowlands, for many mountain species to migrate down stream beds, avalanche chutes and other open areas. Van Steenis (1962) has discussed this phenomenon in tropical mountains. One clue to the nature of the relationship of alpine vegetation with forest in New Zealand is evident from the way in which many of these mountain species are restricted to open habitats if they descend to the lowlands. They potentially are able to inhabit lowland sites but normally are confined above the treeline because they cannot compete with the trees. There are, possibly, few true microtherms, restricted rigidly to alpine habitats. In Fiordland on the only open ground available, along stream sides and on slips, or even on rocks at sea level, separated by 2000ft. of forest from other populations on the mountain peaks, are species such as 
Celmisia coriacea, C. holosericea, Phormium colensoi, Forstera tenella and Ourisia macrocarpa. 
Leptospermum scoparium, better known as a lowland species, is found at treeline and at shoreline in parts of Western Fiordland. In Westland some inverted vegetation sequences are found. As one descends a hillside one passes from alpine grassland through subalpine scrub to treeline, then subalpine forest, then midslope forest, once again to meet subalpine forest and scrub bordering the open valley flats. Among these discontinuously distributed subalpine species are 
Olearia ilicifolia, O. lacunosa, Libocedrus bidwillii, Dacrydium biforme, Hoheria glabrata, Phyllocladus alpinus and 
Dracophyllum longifolium. If an avalanche path or stream bed traverses forest in this area some of these species may be found on their margins.

          
These patterns, where similar vegetation of subalpine zone and valley floor is separated through 2000ft. or more of altitude by forest with completely different composition, presumably are primarily due to climatic similarities in the two sites. The valley floors are subject to strong night-time temperature inversions and heavy frost in winter. This parallels the climate of the subalpine zone. The midslopes, however, are warmer sites, especially at night (see Geiger, 1958). Another controlling factor of such patterns is the release from competition which is found in habitats more open than the forest proper.

        

        


        

          
(2) Disjunct Distributions

          

            

              
Disjunct Distributions Between Mountains and Lowlands
            

            
The examples so far discussed are on a local scale and the dispersal of seed and possibly pollen from mountain top to lowland is relatively easily accounted for. Some disjunctions between mountains and lowlands, however, are over much wider distances. In Westland, species which are found in alpine and subalpine habitats also frequently are found, many miles from the mountains on flat pakihi areas, a few hundred feet above sea level. The pakihis are open areas covered by short vegetation and most of them are periodically burnt. They are subject to severe temperature inversion in winter and thus are cold sites. In addition they are boggy and there is extreme soil poverty. Further, most pakihis appear to have been produced artificially by destruction of forest by fire or milling (Rigg 1961). The habitat conditions are parallel in at least some respects to those in the mountains. The disjuncts found in them are also found in bogs and wet ground at higher altitudes in the subalpine zone in areas free of forest. They include 
Carpha alpina. Cyathodes empetrifolia, Gaimardia setacea, Oreobolus pectinatus. Round the drier margins of some of these pakihis may be found 
Celmisia discolor, Cassinia vauvilliersii and 
Dracophyllum uniflorum, better known as alpine or subalpine species.

          

          

            

              
Distributions of Species in Coastal and Inland Sites
            

            
Cockayne (1906, 1928) discussed some examples of species disjunct between mountains and coasts. He concluded that there is, in some cases, close ecological resemblance between habitats inland and on the coast. He also suggested that the plants may be confined to these habitats by competition from other communities and tentatively invoked conditions in former ages related to shrinkage of land and extension of coastline inland to account for some of the distributions. The following discussion elaborates on some of these suggestions in more detail. Earlier writers (Kirk, 1870; Petrie, 1895) had also remarked on such distributions and still others are recorded by Allan (1961) as a result of recent collections. Correlations with a range of different factors of the environment are evident when these distributions are examined in detail. One such group of species is found in wet habitats. Coastally they grow in tidal estuaries, brackish lagoons or salt marshes and most are commoner here than inland. Inland they are found submerged or around margins of lakes or tarns or in wet patches in grassland. The physiognomy of the inland vegetation around tarns is very similar to the short turf of salt marsh meadows on the coast: 
Selliera radicans, Leptocarpus simplex, Scirpus americana, Cotula dioica, Ruppia maritima, Zannichellia palustris, Triglochin striata var. 
filifolia. Another
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Inland stations of some coastal species





group of species inhabits sites rich in mineral salts. The coastal habitats are salt marshes or areas swept by salt spray. Inland, some of these species live in solonetz soils with sodium chloride accumulation in Central Otago: 
Apium filiforme, Lilaeopsis novaezelandiae, Glossostigma elatinoides, Chenopodium ambiguum, Samolus repens, Ranunculus acaulis. Other species of this group live on limestone, other young sedimentary rocks, or on volcanic rocks in their inland sites: 
Apium australe, Asplenium obtusatum, Myoporum laetum, Rhagodia triandra, Tetragonia trigyna, Gingidium (Angelica) geniculatum. A third group of species inhabits sandy or gravelly sites. On the coast these live on sand dunes, stony or gravelly beaches. Inland they occupy riverbeds and gravel flats or, in some cases, screes: 
Raoulia hookeri, R. australis, Zoysia pungens, Eryngium vesiculosum, Muehlenbeckia ephedroides, Claytonia australasica (in wet gravel). A fourth group of species found on the coast and inland inhabits cliff faces or steep hillsides in both sites: 
Metrosideros excelsa, Phormium colensoi, Linum monogynum, Helichrysum selago, Aciphylla colensoi. Fig. 1 shows inland distributions of some of the species mentioned above which are more generally distributed on the New Zealand coastline.

            
From the observed correlations of habitats it is clear that, if the plants in coastal and inland sites are physiologically equivalent, a range of factors must control their existence in different sites. Not all of them are dependent on saline habitats. In fact, some of the inland sites are low in available bases. It is fairly certain that physiologic races will be found in some of the species. The morphology of 
Selliera, for example, is different in its different sites, and several forms of 
Craspedia uniflora, Triglochin striata var. 
filifolia and 
Claytonia australasica exist, so their physiologic requirements may also be different. On the other hand, 
Leptocarpus, Muehlenbeckia ephedroides, Apium australe and others from coastal and inland areas appear to be morphologically identical. The species in wet habitats presumably do not require saline conditions. Some of them are equipped with aerenchyma tissue and they are suited to waterlogged soils with low oxygen and high carbon dioxide tension. Those species found inland in saline soils must exhibit a high tolerance for sodium and satisfy a high demand for other cations. They are true halophytes but, as Cockayne (1906) suggests, the ability of some of them to grow in cultivation in non saline soils shows that even these may be less dependent on saline conditions than is often supposed. Plants found on coasts and inland on young sedimentary or volcanic soils may reflect, in their inland habitats, high requirements for calcium, magnesium and potassium ions. In some cases the sedimentary rocks are saline. In others (estuarine mud deposits) there may be other similarities of habitat. The species of gravel, sand and cliff habitats seem to be controlled by good drainage conditions.



In a few cases there is potential connection of inland and coastal sites by way of riverbeds.

            
Some of the species noted above may have broad ecological amplitudes which enable them to inhabit a wide range of habitats. An hypothesis to account for disjunct distributions of some of the species is that they are confined to their open and more or less extreme habitats through competition from species better adapted to the conditions of modal terrestrial habitats. The variations in habitats and their open nature in many of these cases suggest that this is so. Pigott and Walter (1954) and Pearsall (1964) have described discontinuous distributions of plants of open habitats in the British Isles. Such distributions are interpreted as being due to the successive increase in closed vegetation following deglaciation at the end of the Pleistocene period and, in particular, in the effects of the post glacial ‘climatic optimum’ period. Species adapted to the open habitats which prevailed after the retreat of ice have progressively been confined, by competition from other plant communities, to cliffs, sand dunes, mountain tops and other such habitats. The post glacial history of New Zealand is not substantially different from that of Britain and similar discontinuities of plant distribution here suggest that there are common causes for limitation of plants to a variety of open habitats.

          

          

            

              
Species Confined to Limestone or Other Mineral Rich Rocks
            

            
There is, in New Zealand, no well developed calcicolous vegetation. Only a few species are obligate or near-obligate calcicoles. One reason for this may be the comparatively recent emergence of extensive limestone habitats (Pliocene-Pleistocene). Another reason is that, in western areas heavy rainfall favours the formation of acid soil, even directly above limestone. The small group of ‘calcicoles’ displays some interesting disjunctions of the plant populations. The species include 
Poa acicularifolia, Gentiana astonii, Gingidium enysii, Asplenium lyallii. (See Fig. 2 for distributions of some of these species). As well as being found on limestone or marble, 
Poa acicularifolia is present on the magnesium rich rocks of Dun Mountain and 
Gingidium enysii is found on the volcanic rocks of Banks Peninsula, and occasionally on non-calcareous screes.

            
The wide separation of these species epitomizes one of the puzzles of plant geography. It seems possible that their seed may be disseminated over long distances. The same is likely to be true of the coastal-inland disjuncts. The hypothesis of restriction to open habitats following the post glacial increase in closed
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vegetation is likely to hold true, especially since some species inhabit a variety of open sites. Nevertheless, supply of cations is likely to be high in the case of the habitats of all these ‘calcicoles’.
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          A Consideration of the Question “What are Whitebait?”
        

        
by 

R. M. McDowall,


Fisheries Laboratory, Wellington

        

          
Introduction

          

Each Spring, countless thousands of tiny fish migrate from the sea into the rivers of New Zealand. These fish are slender and transparent, about 50mm long, and on entry into fresh-water their stomachs are empty. They are caught near the river mouths during their upstream migration and are known to the fishermen as whitebait.

          
The term whitebait is used widely throughout the world, referring to small, usually marine, fishes. Graham (1956) reported that ‘English whitebait is made up mostly of young sprats, mixed with the young of shad, herrings, sticklebacks, gobies and shrimps. In Japan the young sea perch are called whitebait, and in Germany the young of various sea fishes go under that name. In Italy it is the same, but in each case, the fish are of a bony nature and inferior to the New Zealand whitebait’. In Tasmanian rivers the young of the aplochitonid 
Lovettia seali are caught and are known as Tasmanian whitebait.

          
In New Zealand the name whitebait usually refers to the migratory juvenile of 
Galaxias attenuatus. In some parts of the country and at different times of the year, usually towards the close of the whitebait season, the whitebait run includes the young and adults of 
Retropinna, juvenile 
Gobiomorphus, and, during the last century, reputedly 
Prototroctes. A second-class whitebait is sold on the Auckland fish market, and this is obtained from the sea. It includes the young of pilchards and other marine fishes and also juvenile 
Retropinna. On the whole the name whitebait in New Zealand refers to the young of 
Galaxias attenuatus. G. attenuatus is also found in south-eastern Australia, Tasmania and in South America. Although present in small numbers in some Tasmanian whitebait catches, 
G. attenuatus does not occur in quantities of commercial significance in any region other than New Zealand.

        

        

          
Historical

          
One of the subjects of discussion in the early study of New Zealand's fresh-water fish was the origin, nature and life-history of the New Zealand whitebait. The small transparent fishes migrating into the rivers of New Zealand were known to both
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Fig. I: 
Galaxias whitebait. (a) 
G. attenuatus (54mm. Length Caudal Fork); (b) 
G. brevipinnis (46mm. L.F.C.); (c) 
G. fasciatus(41mm. L.C.F.); (d) 
G. postvectis (40 mm. L.C.F.).





Maori and Pakeha as a useful and easily obtained food, and because of this, its habits were the subject of discussion, and probably argument. That there was much confusion in identifying this fish in the early days can be inferred from the remarks of Powell (1869) in a paper entitled ‘On four fishes found in the Avon River, with a consideration of the question What is whitebait?’. Powell described the whitebait as the ‘young of the 
Galaxias commonly known as the smelt’ and presented a figure of what he knew as the adult whitebait, under the name 
G. fasciatus. The figure is quite a good representation of the adult 
G. attenuatus. In trying to determine the identity of whitebait, Powell had thus confused smelt (
Retropinna sp.) and at least two species of 
Galaxias.

          
McKenzie (1902) expressed the opinion that the whitebait ‘are a distinct species and not the fry (young) of another fish’, whilst the rather remarkable opinion, that whitebait have been kept in captivity ‘until they developed into mullet’, comes from Gibson (1902). Hector (1902), as if to attempt a settlement of the controversy, commented that ‘the question of the true nature of the so-called “New Zealand whitebait” has been so fully worked out and published that it is hardly necessary to say more about it. It belongs to the genus 
Galaxias, of this minnow there are probably several species. 
G. attenuatus is the adult form of the true whitebait of New Zealand’. Despite the apparent finality in Hector's note, the controversy continued. Hope (1928) reported on some experiments he had carried out to ‘satisfy’ himself on the identity of whitebait. He kept live whitebait in captivity and found that they rapidly grew into inanga and he figured a series of growth stages of 
G. attenuatus from whitebait to adult. Even today there is still much controversy in the public mind about the nature of whitebait, and questions such as ‘What are whitebait?’, ‘What do they grow into?’, ‘Where do they come from?’, ‘Where do they breed?’, frequently arise.

        

        

          
Present Opinion

          
Up to the present time, little has been known about the life-histories of the New Zealand Galaxiidae, but there has been general agreement amongst ichthyologists that whitebait are simply the juveniles of 
Galaxias attenuatus. A constantly lurking question, however, has been — do the young of some of the other lowland-dwelling Galaxiidae go to sea? The young of the two lake-dwelling Galaxiidae in New Zealand — 
G. lynx and 
G. koaro — both have whitebait-like shoaling juveniles, and this suggests that the same may be true for other species. Clarke (1899), when discussing a fish which he named 
G. robinsonii (= 
G. brevipinnis Gunther, see Stokell, 1954) remarked that ‘at occasional intervals I obtained a few isolated specimens of this fish amongst the fry
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Fig. II: 
Galaxias juveniles. (a) 
G. attenuatus (60mm. L.C.F.); (b) 
G. brevipinnis (65mm. L.C.F.); (c) 
G. fasciatus (76mm. L.C.F.); (d) 
G. postvectis (78mm. L.C.F.)





of 
G. attenuatus, Retropinna richardsoni, Eleotris gobioides and 
Prototroctes oxyrhynchus, the heterogeneous collection making up the so-called whitebait at the end of the inanga season in the Westland rivers, although strange to say, in my long experience I have never found amongst the collection, the fry of any of the larger indigenous Westland Galaxiidae’. It thus seems probable that Clarke considered that the young of 
G. brevipinnis migrate upstream from the sea in much the same manner as those of 
G. attenuatus.

          
Woods (1963) answered the question ‘What are whitebait?’ with the remark that they are the ‘transparent free-swimming and shoaling juveniles of at least five species of 
Galaxias’, and he listed 
G. attenuatus, G. lynx, G. koaro, G. campbelli and an unidentified 
Galaxias from a North Auckland lake. Woods' definition of whitebait as above would seem reasonable, and the difference between shoaling in the sea and shoaling in lakes is not of much significance in such a definition. Woods suggested that the young of the lowland 
Galaxias, G. brevipinnis and the young of the kokopu, 
G. fasciatus, G. postvectis and 
G. argenteus may be whitebait-like in form and habits.

        

        

          
Present Investigations

          
During the 1963 whitebait season samples of whitebait migrating from the sea were taken from the commercial catch of the Awarua River, South Westland. These samples were collected from the 1st of September until the 21st of November at the author's request by Mr. E. R. Midgely, a professional whitebaiter in the river. 
Examination showed that in those samples taken between the 1st of October and the 21st of November a small percentage of the fish were not 
G. attenuatus whitebait. A total of 17 of these ‘non-
G. attenuatus’ whitebait were present in 9 of the 17 samples. There were usually only one or two in any sample (making up roughly 3% of these samples) and they occurred fairly evenly through the period when they were present in the samples. From September 1963, until the time of writing (May, 1964), regular samples of 
G. attenuatus were obtained from a series of stations in the Waikanae River, about 30 miles north of Wellington, and several samples were taken from the Makara Stream, to the west of Wellington. In both these streams whitebait-like juvenile Galaxiidae, which were not 
G. attenuatus, were taken in small numbers.

          
These juvenile transparent fishes were easily distinguished from the 
G. attenuatus whitebait by a number of superficial characters. In the period during which the Awarua samples were being collected the average caudal fork length of the 
G. attenuatus whitebait varied between 51 and 54mm. and the overall range during this period was 47 to 59mm. By comparison, the fish
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which were not 
G. attenuatus ranged between 41 and 50 mm., i.e. they were generally smaller than the 
G. attenuatus whitebait. Perhaps the most obvious feature differentiating the two groups was the form and position of the pectoral fins. These fins in 
G. attenuatus are small and positioned laterally, with the lamina of the fin vertical. This is not always obvious, especially when the specimens have not been carefully preserved, but when 
G. attenuatus whitebait are compared with the ‘non-
G. attenuatus’ specimens, a difference can be seen immediately. The pectoral fins of the ‘non-
G. attenuatus’ whitebait are larger and are held horizontally, i.e. the lamina of the fin is more or less parallel to the ventral surface of the trunk and the fin is positioned low on the body. Further differences were also found in pigment patterns. The migratory juveniles of 
G. attenuatus have a series of very large melanophores along the dorsal surface of the trunk, anterior to the dorsal fin and sometimes reaching as far forward as the head. Similar melanophores were not found anterior to the dorsal fin in any of the ‘non-
G. attenuatus’ whitebait. The anal fin of 
G. attenuatus is inserted directly below the dorsal fin insertion, but in some of the ‘other’ whitebait, the anal fin insertion is further back, even as far as the middle of the dorsal fin. In some of these fish the lower jaw shows marked recession. Many of the specimens taken in the Waikanae and Makara Streams showed development of pigmentation beyond the ‘whitebait’ stage, and on pigment pattern alone it was quite simple to determine which fish were 
G. attenuatus and which were not.

          
The occurrence of these fish migrating with 
G. attenuatus whitebait in the Awarua River indicates that they had been to sea and were migrating upstream again. Although migratory juveniles were not collected from the Waikanae River in an unpigmented state, evidence from these collections also suggested that the young fish had recently entered the river. Samples taken in September and October (1963) contained only 
G. attenuatus, but the November sample contained 12 whitebait of other species, the December sample 45, and the January (1964) sample 2. Their sudden appearance during October, suggested that the young fish had just entered the river and were making their way upstream. It can thus be inferred that some of the New Zealand Galaxiidae, apart from 
G. attenuatus, have marine dwelling whitebait.

          
The fauna of the Awarua River is not well known, but Mr. Midgely (pers. comm.) reported that he has taken 
G. argenteus and 
G. fasciatus from the Awarua River. One of the fish in the Awarua whitebait samples could be identified as 
G. brevipinnis from its general form and pigmentation. In the Waikanae River system all the above species are present, and, in addition, 
G. postvectis is found. These are thus the 
Galaxias species which may have marine-dwelling whitebait.
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G. fasciatus (176mm. L.C.F.); (b) 
G. postveetis (205mm. L.C.F.).
              


          

        

        


        

          
Identification

          
The identification of these young fish presented considerable difficulty. The New Zealand species of 
Galaxias were reviewed recently (Stokell, 1949, 1954, 1959) but although the descriptions suffice to separate the species as adults, they are not adequate to identify the juvenile fishes where adult pigmentation and body proportions have not been attained. While there is no question of the distinctness of the three kokopu species — 
G. argenteus (Gmelin). 
G. fasciatus Gray, 
G. postvectis Clarke — the most obvious and useful diagnostic characters are colour patterns and details of dentition and body proportions. These are either undeveloped or difficult to distinguish in the smaller juveniles.

          
For all the fish captured, details of pigmentation pattern, general body characters like relative jaw lengths, the position of the anal fin relative to the dorsal fin, were recorded and the specimens were cleared in 3% KOH and stained with alizarin dye. Counts were made of the vertebrae and fin rays.

          
In 
G. attenuatus whitebait the jaws are equal, the anal fin is inserted directly below the dorsal fin insertion, and the base of the anal fin is much longer than that of the dorsal. Meristic details from the specimens studied were as follows:— vertebrae 59-64; pectoral fin rays 11-15; dorsal fin rays ii-iv, 9-12; anal fin rays ii-iv, 14-18 (Fig Ia).

          
One of the other species of fish in the Awarua samples was more easily identified than the others. It was very slender, had a flattened head and tapered snout, and the lower jaw was much shorter than the upper. The anal fin was positioned well back from the insertion of the dorsal fin. Details of the body form and pigmentation of fishes of this type which had spent some time in fresh-water indicated that the species was 
G. brevipinnis, an identification confirmed by examination of meristic characters. These were as follows:— vertebrae 58-62; pectoral rays 11-15; dorsal rays ii-iv, 9-11; anal rays i-iv, 10-13; anal fin inserted below 7-10th dorsal rays (undeveloped rays counted). Meristic characters which separated 
G. brevipinnis from the other fish were the high vertebral number, the high number of rays in the pectoral fin and the relatively short anal fin. Any doubts about the identification of these fish as 
G. brevipinnis were dispelled when the characters of the fresh-run Awarua fishes were found to agree with those of the more highly developed and pigmented juveniles from the Waikanae samples. The pigmentation of the Waikanae fishes indicated that they were indeed 
G. brevipinnis (Fig Ib).

          
The remaining specimens were divisible into two groups, distinguishable by the relative position of the anal fin. In a large number of the fishes the anal insertion was directly below and in line with the dorsal insertion, but in others the anal fin was



set back from the dorsal insertion. Superficially, these two groups were otherwise similar. The presence in the samples of fishes with developed pigmentation further assisted identification. The fishes with the anal fin directly below the dorsal proved to be 
G. fasciatus.

          
The characters of 
G. fasciatus whitebait are these:— jaws about equal or lower slightly shorter; anal insertion below dorsal insertion; head rounded with snout blunt. Meristic characters:— vertebrae 56-59, pectoral rays 11-14, dorsal rays i-iv, 9-11; anal rays iii-v, 12-14. Many of the more highly developed of these fishes showed colour patterning definitely identifying them as 
G. fasciatus (Fig. Ic).

          
The other of these types was the juveniles of 
G. postvectis. They showed the shortening of the lower jaw which is typical for 
G. postvectis but is not found in the other kokopu. The finding of a specimen in this group in the adult habitat of 
G. postvectis, some miles upstream from where most of the samples came, pointed fairly conclusively to their being 
G. postvectis. The characters of juveniles of this species are:— marked shortening of the lower jaw, snout otherwise fairly blunt; trunk stout; anal fin set back from insertion of dorsal fin. Meristic characters:— vertebrae 57-60; pectoral rays 11-15, dorsal rays iii-iv. 9-12; anal rays iii-iv, 12-14. The anal fin takes its insertion below the 2nd-7th ray of dorsal fin (Fig. Id).

          

G. argenteus, the third kokopu species, is obviously closely related to 
G. fasciatus and 
G. postvectis, and because the latter two species have a marine whitebait stage it would seem highly probable that 
G. argenteus would have the same basic life-history pattern. To date, no whitebait-like fish definitely identifiable as 
G. argenteus have been seen by the author. However, one small 
Galaxias whitebait with undeveloped pigmentation was taken in the Makara Stream towards the end of November 1963, and differed from other examples in being much shorter (37mm. length caudal fork) and much more slender. The lower jaw of this fish was a little shorter than the upper and the anal insertion was set back a little from the dorsal insertion. Counts of fin rays and other characters agreed fairly well with those of 
G. argenteus, but until further specimens identifiable with this species are obtained the presence of a marine whitebait for 
G. argenteus cannot be confirmed. The small specimen known to the author and definitely identifiable as 
G. argenteus was 48mm. long and showed a heavy covering of melanophores with a few pale vertical bands on the sides of the trunk.

        

        

          
Growth and Pigmentation

          
As the juveniles grow larger, their pigmentation becomes more intense. In all the species discussed there is initially an overal



covering of melanophores to give the fish a drab grey appearance.

          
In 
G. attenuatus this pigmentation rapidly becomes broken up. Initially the trunk becomes mottled dorsally and the melanophores become concentrated along the myotomes, especially ventro-laterally (Fig IIa). Intensification of the mottling leads to the typical adult colour pattern (Fig. IIIa).

          
In 
G. brevipinnis there is also concentration of the melanophores along the myotomes and this develops into alternating light and dark V-shaped bands on the lateral trunk. The bands eventually become broken up to form a distinctive blotching pattern, the markings very irregular but clearly definited (Fig. IIb). In the adult 
G. brevipinnis, the banding becomes even more broken and the pattern is better described as speckling (Fig. IIIb).

          
After attaining a general covering of melanophores, the whitebait of 
G. fasciatus develop myotomal banding of rather indistinct nature and then vertical paler bands form along the lateral trunk. The bands are usually broad and distinctive, but as the fish grows larger they become relatively narrower and more numerous and extend over the dorsal surface of the trunk, where a pattern of rings may form as the bands from each side sub-divide and intersect (Fig. IIc). In adult 
G. fasciatus the bands may become divided by sub-banding and confined to the posterior third of the trunk (Fig. IVa).

          
After developing myotomal concentration of the melanophores the young 
G. postvectis do not develop bands as distinct as in 
G. attenuatus, G. fasciatus and 
G. brevipinnis. The fish remains drab in appearance and rather obscure dusky-brown bands develop along the sides of the trunk (Fig. IId). The adult likewise has no clear bands, the colour pattern comprising rather indistinct marbling on a slightly paler background (Fig. IVb).

        

        

          
Behaviour and Migration

          
These ‘non-
G. attenuatus’ whitebait were found to shoal freely with 
G. attenuatus whitebait, although they always made up a minority in the shoals. As an adult. 
G. brevipinnis is unable to swim freely in mid-water and the fish must constantly struggle to maintain a mid-water position. This difficulty is less marked in the younger juveniles, but rapidly becomes more evident in the fish as they grow larger. Young 
G. brevipinnis which had considerable difficulty in maintaining a mid-water position were nevertheless found to shoal with the whitebait of other species. The young of 
G. postvectis and 
G. fasciatus were better able to swim in mid-water and had no apparent difficulty in shoaling with 
G. attenuatus. Although 
G. attenuatus remains a shoaling species throughout life, the other species soon forsake this behaviour and become solitary.

          


          
Many of the 
G. fasciatus, G. postvectis and 
G. brevipinnis whitebait were captured below a weir in the Waikanae River. This weir is about six feet high with a continuous torrent of water pouring across it forming a substantial pool at its foot. Shoals of fish comprising 
G. attenuatus, G. brevipinnis, G. fasciatus and 
G. postvectis were found to accumulate below the weir and to mill about there. During nine months of sampling in the Waikanae River only one example of 
G. attenuatus was found to have made its way over the weir. The other species, however, were highly successful in surmounting the weir, and were found to occur in slack water immediately above it, as if resting before moving further upstream into the adult habitat. 
G. brevipinnis, G. postvectis and 
G. fasciatus were all found to occur in the upstream tributaries of the Waikanae River system.

          
The failure of 
G. attenuatus to surmount the weir to any significant degree may be related to the nature of the pectoral fins. The young of the other three species, with their pectoral fins held horizontally, are adept at climbing up glass surfaces by eel-like wriggling, probably using the surfaces of the pectoral fins against the surface of the glass to increase traction. The pectoral fins of 
G. attenuatus, being disposed higher on the lateral trunk, are of little or no assistance in climbing, and 
G. attenuatus has not been observed climbing the walls of the aquaria in the way the other species have.

        

        

          
Summary

          
Under Woods' (1963) definition, that whitebait are the transparent shoaling juveniles of species of 
Galaxias, the following New Zealand species of this genus can be said to have a whitebait stage in the life history:— 
G. attenuatus, G. postvectis, G. brevipinnis and 
G. fasciatus, all having a marine whitebait which occurs in the commercial whitebait catch; and 
G. koaro and 
G. lynx, having lake-dwelling whitebait. Scott (1941) recorded that 
G. truttaceus also has a marine whitebait in Tasmania. Woods asserted that 
G. campbelli has a marine whitebait stage, and this is likely from its obvious relationship to 
G. brevipinnis and from its presence on the isolated sub-antarctic islands. However, there is as yet no documented evidence that 
G. campbelli does have a marine whitebait. It remains probable but uncertain that 
G. argenteus also has a marine-dwelling whitebait stage in the life-history.

          
The ‘whitebait’ of the fisherman is thus primarily 
G. attenuatus, with 
G. fasciatus, G. postvectis, G. brevipinnis and probably 
G. argenteus making up a small proportion of the catch.
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‘Plants of the New Zealand Coast’
        

        
By 

Lucy B. Moore and 

Nancy M. Adams


(Published by Paul's Book Arcade, Auckland and Hamilton. 1963. Price 15s.)

        
‘
For Some Years certain students and teachers doing field work on the coast have been able to use three bulletins issued by the New Zealand Department of Education to post-primary schools. The contents of these bulletins have been revised and rearranged within one cover and are now generally available for the first time. The section on sand-dune plants includes a table showing the ecological grouping of the species illustrated. Other sections cover the rocky coasts and islands and mangrove swamps, and finally the species illustrated are listed under family headings.’

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Key to the New Zealand Filmy Ferns (Hymenophyllaceae)





        

          Key to the New Zealand Filmy Ferns (Hymenophyllaceae)
        

        
by 
L. R. Bublitz,


Botany Department, Victoria University of Wellington

        

          

For the Purpose of this key the family is divided into the original genera 
Trichomanes (L) and 
Hymenophyllum (Smith). This division follows the classification used by Allan (1961). although the sub-genera he proposed are not used. In dividing the two original genera into sub-genera Allan followed the work of Copeland (1938) who considered these genera to be unnatural groupings and divided the family into 33 genera, 13 of which are present in New Zealand. Both the names and taxonomic characters used in defining the latter are the same as those used by Allan when defining sub-genera. The original division of the Family is retained for simplicity and vegetative characters are used where possible, for ease and ready application of the Key. Readers are referred to Allan (1961), and Dobbie and Crookes (1952) for the synonymy.

          
The Family as a whole has over 650 species which have a world-wide distribution and according to some authors an Antarctic origin. However most species today have a sub-tropical or warm temperate distribution growing in areas of high rainfall and humidity. However, as they are usually epiphytes the amount of available water varies considerably even within this environment and they have a wide range of modifications both in vegetative form and structure adapting them to these conditions. Copeland goes so far as to say that this range exceeds that of any other family, which is rather surprising as all the plants appear to be of basically simple form.

          
There are twenty-one species of the genus 
Hymenophyllum in New Zealand, fifteen of which are endemic. 
H. peltatum, found throughout New Zealand, is also found in Norway and France, 
H. ferrugineum is found in Chile and 
H. rarum and 
H. flabellatum in neighbouring Australia. These all reflect the Family's world-wide distribution. Within New Zealand most of the species are spread throughout the three main islands growing in areas of fairly high rainfall and humidity, but a few are restricted. For instance, 
H. minimum is found only in the South and Stewart Islands while 
H. montanum has been recorded only from the mountains near Lake Wakatipu; neither 
H. atrovirens nor 
H. malingii have been recorded from Stewart Island, but on the other hand, 
H. villosum and 
H. multifidum grow as far south as Campbell Island, the latter



also being found in the Auckland Islands. There is also a scattering of species on the northern off-shore islands and on the Chathams.

          
Although most species range from lowland to montane forests, either growing terrestrially or epiphytically, 
H. malingii is very selective in its habitat. It prefers to grow on dead 
Libocedrus trunks and is only occasionally found on trunks of other trees. Of all the New Zealand species 
H. multifidum has the largest altitudinal distribution, ranging from lowland forests where it grows epiphytically, to alpine scrub areas where it is usually terrestrial. Others such as 
H. dilatatum have a wide latitudinal range and are found from the Three Kings Islands in the north to Stewart Island in the south. Collectively the above illustrates the wide variety of habitats in which the genus grows and correlated with this is a variation in vegetative characters. The fronds of 
H. multifidum are a good example of this, for in an alpine environment they are curled and only a couple of inches in length, while when growing epiphytically in the lowland forest are six to eight inches long and quite straight. Both the degree of hairiness and size of the flange on the stipe and rachis also vary, especially in 
H. sanguinolentum. Similar variations occur in other species. Hybridisation between 
H. demissum and 
H. flabellatum and 
H. rufescens. H. peltatum and 
H. revolutum, and 
H. sanguinolentum and 
H. villosum have all been recorded and this has led to further character variation.

          
Two species of 
Hymenophyllum are not included in the Key. One, 
H. australe recognised by Copeland was included by Allan in 
Hymenophyllum flexuosum and following this no distinction between the two species is recognised here. The other. 
H. hirsutum, was described by Hooker in the early days of New Zealand botany but no further specimens have been collected or recognised. Allan includes it in the ‘Flora’ adding that the specimens from which it was named might not even have come from this country.

          
There are six species of the genus 
Trichomanes present in New Zealand, of which three are endemic. They have a similar distribution pattern to 
Hymenophyllum in that they are found throughout the country, but they tend to be more northern in their range. None are found in the southern islands. Neither 
T. colensoi,
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Plate 1


Fig. 1: 
Trichomanes endlicherianum: Note the tubular indusium of the sorus immersed in the bottom segments of the pinnae and the long exserted receptacle. Fig. 2: 
Hymenophyllum dilatatum: Note the bivalved indusium of the sorus partly immersed and borne terminally on the frond. Fig. 3: The stipe of 
H. afrovirens showing the characteristic straight wing narrowing toward the base. Fig. 4: The stipe of 
H. flexuosum showing the characteristic crenulate wing. Fig. 5: 
Hymenophyllum minimum. Note the pinnatifid frond with toothed margin and the hair-like unwinged stipe. Fig. 6: A portion of the frond of 
Hymenophyllum revolutum showing its bipinnatifid nature and toothed margin.






T. elongatum nor 
T. endlicherianum are found in Stewart Island and in the South Island are fairly restricted but the other three species are found in the three islands. 
T. venosum and 
T. endlicherianum are also found in countries ranging from Australia to the Tahitian Islands. The genus does not vary to the degree of the other, nor has any hybridisation been recorded.

        

        

          
Key to the Genera

          

            

              

                
	Indusium bivalved and cup shaped, receptacle rarely exserted
                
	
                  
Hymenophyllum
                
              

              

                
	Indusium tubular, usually immersed in the lamina, receptacle long and prominently exserted
                
	
                  
Trichomanes
                
              

            

          

        

        

          
Key to the Genus Trichomanes

          

            

              

                
	1
                
	Fronds borne in tufts
                
	— 2
              

              

                
	
                
	Fronds borne on a creeping rhizome
                
	— 3
              

              

                
	2
                
	Fronds oblong, veins of pinnae unbranched
                
	
                  
T. strictum
                
              

              

                
	
                
	Fronds triangular, veins of pinnae branched
                
	
                  
T. elongatum
                
              

              

                
	3
                
	Frond kidney shaped and undivided
                
	
                  
T. reniforme
                
              

              

                
	
                
	Frond divided
                
	— 4
              

              

                
	4
                
	Veins branching freely in the segments of the lamina, lamina light green
                
	
                  
T. venosum
                
              

              

                
	
                
	Veins simple or forked, lamina dark green
                
	— 5
              

              

                
	5
                
	Sori stalked, lamina delicate
                
	
                  
T. colensoi
                
              

              

                
	
                
	Sori immersed in the bottom segments of the pinnae
                
	
                  
T. endlicherianum
                
              

            

          

        

        

          
Key to the Genus Hymenophyllum

          

            

              

                
	1.
                
	Stipe definitely winged to base
                
	— 2
              

              

                
	
                
	Stipe not winged or only partly so
                
	— 4
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Plate 2


Fig. 7: The sorus of 
Trichomanes endlicherianum. Note the tubular indusium and the protruding receptacle. Fig. 8: The sorus of 
Hymenophyllum dilatatum borne terminally on the frond. Note the entire margins of the bivalved indusium. Fig. 9: The sorus of 
Hymenophyllum revolutum borne in the axis of a pinna. Note the toothed margin of the indusium. Fig. 10: The sorus of 
Hymenophyllum multifidum borne laterally. Note the crenulate nature of the indusium and the partly exserted receptacle.


          

          


          

            

              

                
	2
                
	Fronds borne in tufts
                
	
                  
H. pulcherrimum
                
              

              

                
	
                
	Fronds borne separately on a creeping rhizome
                
	— 5
              

              

                
	3
                
	Wing on both stipe and rachis crenulate
                
	
                  
H. flexuosum
                
              

              

                
	
                
	Wing straight narrowing towards base of stipe
                
	
                  
H. atrovirens
                
              

              

                
	4
                
	Stipe covered with hairs, especially on the young fronds
                
	— 5
              

              

                
	
                
	Stipe glabrous
                
	— 11
              

              

                
	5
                
	Lamina distinctly hairy on 
both sides
                
	— 6
              

              

                
	
                
	Lamina not hairy, or only slightly so on the underside
                
	— 7
              

              

                
	6
                
	Lamina densely covered with short hairs giving a velvety appearance and a grey-brown colour
                
	
                  
H. malingii
                
              

              

                
	
                
	Hairs in clumps and mainly confined to the laminal veins, fronds olive green
                
	
                  
H. ferrugineum
                
              

              

                
	7
                
	Hairs fine, silky, covering the stipe of immature fronds remaining in the mature fronds as clumps at the junction of the stipe and rhizome
                
	— 8
              

              

                
	
                
	Hairs not as above remaining on the stipe of the mature frond
                
	— 9
              

              

                
	8
                
	Underside of the lamina completely hairless, lamina consisting of fan-like pinnae
                
	
                  
H. flabellatum
                
              

              

                
	
                
	Groups of hairs present on the veins of the underside of the lamina, lamina triangular
                
	
                  
H. rufescens
                
              

              

                
	9
                
	Rachis completely winged, often a trace of the wing present on the stipe
                
	
                  
H. sanguinolentum
                
              

              

                
	
                
	Rachis only partly winged, no trace of the wing on the stipe
                
	— 10
              

              

                
	10
                
	Rachis almost straight, stipe and rachis clad in bristly hairs. Lamina large (greater 10cm) indusium toothed
                
	
                  
H. scabrum
                
              

              

                
	
                
	Rachis zig-zag, stipe and rachis covered with short hairs, lamina less than 10cm long. Indusium smooth and entire
                
	
                  
H. villosum
                
              

              

                
	11
                
	Lamina having a toothed margin
                
	— 12
              

              

                
	
                
	Lamina margin not toothed
                
	— 18
              

              

                
	12
                
	Fronds small and delicate, rarely more than 4cm in length. Stipe hair-like, rachis not winged
                
	— 13
              

              

                
	
                
	Fronds usually greater than 6cm. rachis slightly winged
                
	— 17
              

              

                
	13
                
	Leaf simple to 3-5 fid. 5 to 25mm long with a dark margin, partly thickened or thickened
                
	
                  
H. armstrongii
                


              

              
              

                
	
                
	Leaf distinctly divided
                
	— 14
              

              

                
	14
                
	Lamina pinnatifid. rachis not more than 1cm long
                
	
                  
H. minimum
                
              

              

                
	
                
	Lamina fan-shaped or bipinnatifid
                
	— 15
              

              

                
	15
                
	Lamina fan shaped with no main axis
                
	
                  
H. lyallii
                
              

              

                
	
                
	Lamina bipinnatifid
                
	— 16
              

              

                
	16
                
	Sori borne in axes of the terminal pinnae, indusium margin toothed
                
	
                  
H. revolutum
                
              

              

                
	
                
	Sori borne at the base and on the underside of the pinnae, indusium margins crenulate
                
	
                  
H. peltatum
                
              

              

                
	17
                
	Lamina obviously toothed. Sori lateral, indusium crenulate, receptacle often protruding
                
	
                  
H. multifidum
                
              

              

                
	
                
	Lamina minutely toothed, sori terminal, indusium margin entire
                
	
                  
H. bivalve
                
              

              

                
	18
                
	Frond small and delicate, stipe hair-like
                
	— 19
              

              

                
	
                
	Frond at least 6cm long, stipe stout
                
	— 20
              

              

                
	19
                
	Indusium margin smooth
                
	
                  
H. rarum
                
              

              

                
	
                
	Indusium margin deeply toothed
                
	
                  
H. montanum
                
              

              

                
	20
                
	Lamina coarsely pinnate with a prominent wing on rachis, indusium valves entire
                
	
                  
H. dilatatum
                
              

              

                
	
                
	Lamina finely pinnate, wing on rachis narrow
                
	— 21
              

              

                
	21
                
	Pinnae fan shaped, groups of fine silky hairs present at junction of stipe and rhizome
                
	
                  
H. flabellatum
                
              

              

                
	
                
	Frond characters not as above
                
	— 22
              

              

                
	22
                
	Lamina often rolled with a zig-zag rachis, stipe often hairy and winged, indusium margin smooth
                
	
                  
H. sanguinolentum
                
              

              

                
	
                
	Lamina with an almost straight rachis, stipe glabrous. valves of indusim crenulate
                
	
                  
H. demissum
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          Food of Monarch Butterfly (Danaus plexippus [L.]) Larvae in New Zealand
        

        
by 
G. W. Ramsay


Entomology Division, D.S.I.R., Nelson

        

          

Since the Publication of the paper on this subject by Wise (1963) some additional records of the food plants of monarch butterfly larvae have come to the writer's notice. The series of articles and letters that appeared in the Weekly News, Auckland, between March 28 and May 16, 1962, provides the following additional species: 
Asclepias tuberosa L., 
Oxypetalum caeruleum Decne (also known as 
Tweedia versicolor Hook. f.), ‘pepper tree’, and pumpkin (
Curcurbita sp.). Also there are reports of caterpillars becoming cannibalistic when short of food and eating pupae of their own species.

          
The first two plant species mentioned above belong to the family Asclepiadaceae as do the three species listed by Wise (1963), viz. 
Asclepias curassavica L., 
Asclepias fruticosa L., and 
Araujia sericofera Brot. (also known as 
Physianthus albens Mart.). The exact identity of ‘pepper tree’ is unknown.

          
In Nelson mature and penultimate monarch larvae have been reared on 
Oxypetalum, but usually can only be induced to feed upon this when supplies of swan plant (
Asclepias fruticosa) have been exhausted. Only the new shoots were eaten. Caterpillars have also been induced to eat pumpkin, both the yellow flesh and thin green skin, but although they will survive on this for three weeks or more they become flaccid and unable to complete metamorphosis.

          
It seems probable that the preferred food plants of monarch butterfly larvae in New Zealand are the three species of 
Asclepias and that the other species will only be used when supplies of the former have been exhausted. Urquhart (1960) lists fourteen species of 
Asclepias on which monarch larvae are known to feed in North America where they seem to feed exclusively on species of this genus.
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          “Opossum” or “Possum”?
        

        
by 
R. I. Kean


New Zealand Forest Research Institute

        

          

The Term ‘Possum’, in reference to the Phalangeridae, seems to have been launched scientifically in the Australian check list of Iredale and Troughton (1934), and it was brought into prominence by Troughton's ‘Furred Animals of Australia’ in which the author stated: ‘It is desirable, however, to shorten the word to “possum” to emphasise the difference from the American family, and it is interesting to note that Cook actually anticipated the characteristic Australian love of brevity by omitting the initial 0 in his Journal’.

          
The objections to the use of the term are that it breaks with previous Australian and general current usage, and that it conflicts with the standard dictionaries which give ‘possum’ either as colloquial American, or as standard English idiom in ‘playing possum’ — in both cases referring specifically to the American 
Didelphis.

          
‘Possum’ is well established in association with southern negroes, as in the expressions ‘Brer Possum’ (of Uncle Remus), ‘the possum and the coon’, ‘possum hounds’, ‘possum and taters’, etc. The term remains colloquial in the United States, but it is frequently used, particularly for titles, in popular articles, and it is the title of Carl Hartman's book (1952) in which he collates his scattered research papers on 
Didelphis.

          
Several Australians have discussed the popular designation of 
Trichosurus, but none except Troughton has recommended ‘possum’. Wood Jones (1924) said that the animal would be ‘universally and certainly permanently throughout Australia known as the opossum’. Bolliger (1948) discussed change of name, but did not consider ‘possum’ at all. A. S. Kenyon, of the Public Library of Melbourne, in 1942 protested against the intrusion of ‘possum’ and the break with established usage.



While Troughton was correct in saying that Captain Cook used the term, Kenyon and Hartman both pointed out that he did not, as Troughton implied, use ‘possum’ exclusively; he only sometimes omitted the ‘O’.

          
The frequent Australian omission does not seem to have been followed in text books, but Grassé, Treatise de Zoologie, 1957, in which ‘opossum’ is used, notes the existence of an Australian alternative, ‘possum’, and some recent dictionaries also allow the term as an Australian one. Marshall, in Parker and Haswell 7th edition, often inserts ‘possum or’ before phalanger of the previous edition, but uses ‘possum’ alone if it is qualified, as in ‘honey-possum’. He also explains incidentally that ‘phalanger’ was probably first applied (by Buffon) to American marsupials and not to Australian ones.

          
In New Zealand ‘opossum’ is used in legislation, and in scientific papers. Exceptions have been made by Tyndale-Biscoe (who was publishing in Australia) and by T. A. Riney, who used ‘phalanger’ as well as ‘possum’.

          
In Australia, ‘possum’ has recently been adopted by the Commonwealth Scientific and Industrial Research Organization and by popular writers; Barbour, 1963, uses ‘phalanger’. However, the Forestry Commission of Victoria (Plantation Technical Papers, 1957, No. 3) used ‘opposum’, ‘opossum’, or ‘oppossum’, but never ‘possum’.
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          Revised Key to the Moss Genera in New Zealand
        

        
by 
K. W. Allison


9 Delta Street, Dunedin

        

          

This Key includes all the 175 moss genera known to grow in New Zealand, whether native or introduced and is based on Sainsbury's Handbook of the New Zealand Mosses, published as Bulletin No. 5 by the Royal Society of New Zealand in 1955. This excellent manual gives full descriptions of all our native mosses and mentions the introduced species and should be consulted by users of this key. Two lapses in it, however, should be mentioned: on page 23, line 6 from the bottom should have the ‘not’ deleted from before ‘penetrating’ and figure 1, plate 74 on page 459 represents 
Rhacopilum strumiferum, not 
Ctenidium pubescens as stated. For descriptions of some New Zealand mosses published since 1955 see Allison (1960, 1963).

          
The Handbook gives a conspectus of the classification of our mosses, showing the disposition of the genera into Families. Orders, Clans and Classes and as well, descriptions of all these divisions have been included in the text, so it has not been considered necessary to repeat them here.

          
Notes following this key give information about two genera added to our flora since the Handbook was published and information on other genera. Genera so discussed are marked with an asterisk in the key.
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Key

          

            

              

                
	1
                
	Gametophyte a very small bulb of leaves from a persistent protonema
                
	— 2
              

              

                
	
                
	Gametophyte normal and leafy, growing from a protonema which soon disappears
                
	— 3
              

              

                
	2
                
	Protonema extensive, brownish, growing on bark or twigs; resembling an alga. About 2mm. high
                
	
                  
Ephemeropsis
                
              

              

                
	
                
	Protonema sparse, on earth or rock. Seta about 2cm. high
                
	
                  
Buxbaumia
                


              

              
              

                
	3
                
	Branch-leaf cells of two kinds—long narrow chlorophyllose cells anastomosing to mark off large hyaline cells with spiral thickenings which may partly or wholly enclose the chlorophyllose cells. Whitish or greenish-white plants in bogs or on wet ground.
                
	
                  
Sphagnum
                
              

              

                
	
                
	Leaf-cells of two kinds — small median cells are totally enclosed by at least one layer above and one layer below of large hyaline cells except for a few rows at the margin. Leaves sometimes in 5 distinct rows. Forms whitish or whitish-green cushions on earth, logs or roots.
                
	
                  
Leucobryum
                
              

              

                
	
                
	Leaf cells never so arranged
                
	— 4
              

              

                
	4
                
	Capsules opening by 4 longitudinal slits in the walls. Forming small blackish or reddish patches on montane rocks or sometimes longer and brownish on wet rocks or submerged in mountain streams.
                
	
                  
Andreaea
                
              

              

                
	
                
	Capsules never opening by regular lateral slits
                
	— 5
              

              

                
	5
                
	Leaves distichously inserted
                
	— 6
              

              

                
	
                
	Leaves inserted in 3 or more rows on the stem (but may be flattened into one plane, i.e. complanate)
                
	— 12
              

              

                
	6
                
	Leaf base double and vaginant on the upper side; on earth
                
	
                  
Fissidens
                
              

              

                
	
                
	Leaf base not doubled
                
	— 7
              

              

                
	7
                
	Leaves vaginant owing to the folding together of the two halves of the leaves
                
	— 8
              

              

                
	
                
	Leaves flat or merely concave
                
	— 9
              

              

                
	8
                
	Light green colour; leaves acute with short recurved mucro. On earth or rock
                
	
                  
Catagonium
                
              

              

                
	
                
	Leaves with a metallic sheen, obtuse. On bark
                
	
                  
Orthorrhynchium
                
              

              

                
	9
                
	Leaves oblong, longly piliferous and crenulate: seta lateral. On tree fern trunks. (Leaves more usually multifarious)
                
	
Hymenodon p.p.
              

              

                
	
                
	Leaves not piliferous
                
	— 10
              

              

                
	10
                
	Leaves vertically inserted and decurrent down the stem
                
	
                  
Mittenia
                
              

              

                
	
                
	Leaves not decurrent
                
	— 11
              

              

                
	11
                
	Leaf base sheathing; margins entire
                
	
                  
Distichium
                
              

              

                
	
                
	Leaf base not sheathing; margins dentate or thickened
                
	
Rhizogonium p.p.
              

              

                
	12
                
	Leaves clearly inserted in 3(-5) rows on the stem
                
	— 13
              

              

                
	
                
	Leaves not in obvious rows
                
	— 20


              

              
              

                
	13
                
	Leaves all similar, in 3 spiral rows
                
	— 14
              

              

                
	
                
	Leaves all similar, in 5 rows
                
	
Conostomum p.p.
              

              

                
	
                
	Leaves not spirally aranged; one row usually of different size and shape
                
	— 15
              

              

                
	14
                
	Leaves unaltered when dry, conspicuously tristichous; papillae high, most bifid
                
	
                  
Triquetrella
                
              

              

                
	
                
	Leaves twisted round the stem when dry, obscurely tristichous; papillae low, unbranched
                
	*
Anomodon
              

              

                
	15
                
	Two rows (simulating one row) of leaves on the upper stem face; two lateral rows. Seta lateral
                
	
                  
Rhacopilum
                
              

              

                
	
                
	Third row of leaves on the underside of the stem
                
	— 16
              

              

                
	16
                
	Leaves strikingly ciliate and hence hoary. Stems and branches with bristles.
                
	
                  
Catharomnion
                
              

              

                
	
                
	Leaves not ciliate
                
	— 17
              

              

                
	17
                
	Robust (usually 4-10 cm. high); unbranched or rarely forked, with capsules hidden on under side of fronds. Leaves dentate above.
                
	
                  
Cyathophorum
                
              

              

                
	
                
	Branched plants or if not. then smaller with terminal seta and entire leaves
                
	— 18
              

              

                
	18
                
	Seta terminal; leaf margins neither dentate nor bordered
                
	
                  
Calomnion
                
              

              

                
	
                
	Seta lateral; leaf margins bordered and dentate
                
	— 19
              

              

                
	19
                
	Stems erect, pinnately branched from the base. Nerve almost reaching the apex or excurrent. Seta papillose
                
	
                  
Lopidium
                
              

              

                
	
                
	Branches crowded together at the stem apex in a flabellate or umbrella-like manner. Nerve shorter. Seta smooth
                
	
                  
Hypopterygium
                
              

              

                
	20
                
	Leaves bearing gemmae on part at least of the upper face of nerve, or else young leaves shed the nerve-ending as a gemma
                
	— 21
              

              

                
	
                
	Leaves without gemmae
                
	— 24
              

              

                
	21
                
	Gemmae in the form of filaments; very small and rare plants
                
	— 22
              

              

                
	
                
	Gemmae more or less rounded clumps of cells
                
	— 23
              

              

                
	22
                
	Leaf margins reflexed. Filaments on only the upper part of the nerve
                
	
                  
Crossidium
                
              

              

                
	
                
	Leaf margin widely involute; filaments covering most of the nerve and lamina
                
	
                  
Aloina
                


              

              
              

                
	23
                
	Leaves oblong-lanceolate or elliptic; bordered
                
	
                  
Calyptopogon
                
              

              

                
	
                
	Leaves obovate or spathulate; not bordered
                
	
Tortula p.p.
              

              

                
	24
                
	Leaves strongly rugose or undulate
                
	— 25
              

              

                
	
                
	Leaves not so or only at the margin
                
	— 27
              

              

                
	25
                
	Leaves large, 6-10 mm. long
                
	
                  
Eucamptodon
                
              

              

                
	
                
	Leaves shorter, to 3 mm. long
                
	— 26
              

              

                
	26
                
	Leaves prolonged into a short or long hair point; leaves not spreading complanately
                
	
Lepyrodon p.p.
              

              

                
	
                
	Leaves obtuse or acute but without hair point; leaves complanate
                
	
Neckera p.p.
              

              

                
	27
                
	Upper surface of nerve at least, and often much of lamina covered with longitudinal lamellae
                
	— 28
              

              

                
	
                
	No lamellae on nerve or upper leaf face
                
	— 34
              

              

                
	28
                
	Our tallest moss; erect unbranched. 30-40 cm. high with leaves 20-35 mm. long
                
	
                  
Dawsonia
                
              

              

                
	
                
	May be nearly as tall or much shorter with a simple trunk dendroidly branched above; leaves 5-12 mm. long
                
	
                  
Dendroligotrichum
                
              

              

                
	
                
	Smaller plants, simple OF sparingly branched. Peristome teeth short with a circular membrane stretching between their tips
                
	— 29
              

              

                
	29
                
	Lamellae few (3-10) or very indistinct
                
	— 30
              

              

                
	
                
	Lamellae more numerous
                
	— 31
              

              

                
	30
                
	Leaves unbordered, entire
                
	
                  
Oligotrichum
                
              

              

                
	
                
	Leaves bordered, spinose-dentate
                
	
                  
Atrichum
                
              

              

                
	31
                
	Calyptra naked or nearly so
                
	— 32
              

              

                
	
                
	Calyptra densely hairy
                
	— 33
              

              

                
	32
                
	Capsule terete
                
	
                  
Psilopilum
                
              

              

                
	
                
	Capsule 2-angled, the upper side concave, the lower side rounded
                
	
                  
Polytrichadelphus
                
              

              

                
	33
                
	Capsule terete, without apophysis or stomata
                
	
                  
Pogonatum
                
              

              

                
	
                
	Capsule angled (except in 
P. alpinum), with apophysis and stomata
                
	
                  
Polytrichum
                
              

              

                
	34
                
	Leaves with long hyaline points or with the nerve excurrent in a hair point
                
	— 35


              

              
              

                
	
                
	Leaves without hyaline or hair points
                
	— 57
              

              

                
	35
                
	Nerve reaching at least ¾ way up the leaf
                
	— 43
              

              

                
	
                
	Nerve none or reaching less than ¾ way up the leaf
                
	— 36
              

              

                
	36
                
	Nerve none or short and double
                
	— 39
              

              

                
	
                
	Nerve single and reaching 1/3-1/2 way up the leaf
                
	— 37
              

              

                
	37
                
	Leaves about 1 mm. long from a widened amplexicaul base tapered to a long point.
* Genus doubtful but referred to the Fabroniaceae
                
	
              

              

                
	
                
	Leaves ovate to lanceolate
                
	— 38
              

              

                
	38
                
	Leaves 1.5 mm. long; margins entire
                
	
                  
Ischyrodon
                
              

              

                
	
                
	Leaves 0.40-0.75 mm. long; margins almost entire to very serrate
                
	
                  
Fabronia
                
              

              

                
	39
                
	Leaf margins entire; cells papillose
                
	
                  
Aulacopilum
                
              

              

                
	
                
	Some leaves at least with upper margins denticulate
                
	— 40
              

              

                
	40
                
	Capsule immersed; leaf apex as well as point hyaline
                
	
Hedwigia p.p.
              

              

                
	
                
	Capsule exserted; only the point hyaline
                
	— 41
              

              

                
	41
                
	Cells not forming a distinct alar group; leaves deeply plicate
                
	
Lepyrodon p.p.
              

              

                
	
                
	Cells forming a distinct alar group; leaves not plicate
                
	— 42
              

              

                
	42
                
	Alar cells a small dark group
                
	
Camptochaete p.p.
              

              

                
	
                
	Alar cells a group of 2-3 large swollen hyaline cells
                
	
                  
Acanthocladium
                
              

              

                
	43
                
	Alar cells forming a distinct group
                
	— 44
              

              

                
	
                
	Alar cells not forming a distinct group
                
	— 46
              

              

                
	44
                
	Marginal leaf cells long and narrow forming a conspicuous border
                
	
                  
Dicnemoloma
                
              

              

                
	
                
	Leaves without such a border
                
	— 45
              

              

                
	45
                
	Seta when wet flexuous or cygneous
                
	
Campylopus p.p.
              

              

                
	
                
	Seta straight and erect
                
	
Dicranum p.p.
              

              

                
	46
                
	Leaf lamina hyaline at apex; nerve (apparently) vanishing below the apex
                
	— 47
              

              

                
	
                
	Leaf lamina not hyaline above
                
	— 49
              

              

                
	47
                
	Basal leaf cells very long and narrow, nodulose (strongly thickened and waved)
                
	
Rhacomitrium p.p.
              

              

                
	
                
	Basal leaf cells not nodulose, at most sinuouse only
                
	— 48
              

              

                
	48
                
	Calyptra plicate
                
	
                  
Coscinodon
                


              

              
              

                
	
                
	Calyptra smooth
                
	
Grimmia p.p.
              

              

                
	49
                
	Capsule immersed
                
	
Cryphaea p.p.
              

              

                
	
                
	Capsule exserted
                
	— 50
              

              

                
	50
                
	Capsule inclined to nodding
                
	
Bryum p.p.
              

              

                
	
                
	Capsule erect or nearly so
                
	— 51
              

              

                
	51
                
	Nerve yellow or yellowish green; upper part sometimes hyaline. Peristome well developed
                
	
Barbula p.p.
              

              

                
	
                
	Nerve yellow excurrent in long hair point. Peristome almost wanting
                
	
Leptostomum p.p.
              

              

                
	
                
	Nerve not yellow
                
	— 52
              

              

                
	52
                
	Peristome long and twisted
                
	
Tortula p.p.
              

              

                
	
                
	Peristome much shorter or wanting
                
	— 53
              

              

                
	53
                
	Nerve slightly widened toward the apex, excurrent in a long flexuose arista, hyaline at its apex
                
	
Desmatodon p.p.
              

              

                
	
                
	Nerve otherwise
                
	— 54
              

              

                
	54
                
	Forming mats on trees or rocks. Stems creeping with crowded short erect branches. Two species may have piliform aristas with hyaline tips
                
	
Macromitrium p.p.
              

              

                
	
                
	Plants without creeping primary stems
                
	— 55
              

              

                
	55
                
	On bark or rock forming large corky tufts through the matting of the stems by red-brown tomentum. Peristome wanting or very rudimentary
                
	
Leptostomum p.p.
              

              

                
	
                
	Stems not densely matted together; peristome present
                
	— 56
              

              

                
	56
                
	On decayed animal or vegetable matter. Leaves spathulate or obovate
                
	
                  
Tayloria
                
              

              

                
	
                
	On bark or rock in mats: leaves elliptic oblong
                
	
Hymenodon p.p.
              

              

                
	57
                
	Base or all of leaf margins bordered with narrow or very small cells differing from the inner cells, or with a thickened margin
                
	— 58
              

              

                
	
                
	Leaves not so bordered
                
	— 77
              

              

                
	58
                
	Leaf margins thickened
                
	— 59
              

              

                
	
                
	Leaf margins with an unthickened border
                
	— 60
              

              

                
	59
                
	Capsules terminal, immersed. On bark
                
	
                  
Cryptopodium
                
              

              

                
	
                
	Capsules exserted, lateral: on earth, rarely on bark
                
	
Rhizogonium p.p.


              

              
              

                
	60
                
	Nerve O or double and short
                
	
                  
Eriopus
                
              

              

                
	
                
	Nerve reaching at least to 1/3 way up leaf
                
	— 61
              

              

                
	61
                
	Nerve ceasing some way below the apex
                
	— 62
              

              

                
	
                
	Nerve reaching apex or nearly so or excurrent
                
	— 64
              

              

                
	62
                
	Leaves linear-lanceolate to elliptic-lanceolate
                
	
                  
Daltonia
                
              

              

                
	
                
	Leaves broader
                
	— 63
              

              

                
	63
                
	Leaves tender and fleshy, more or less orbicular and obtuse with all the margin bordered; not papillose
                
	
Distichophyllum p.p.
              

              

                
	
                
	Leaves of firmer texture, broadest at base and acute or mucronate, bordered only at base; leaf cells papillose
                
	
                  
Papillaria
                
              

              

                
	64
                
	Alar cells well developed and distinct
                
	— 65
              

              

                
	
                
	Alar cells not distinctive
                
	— 67
              

              

                
	65
                
	Leaves erecto-patent and crisped when dry with strongly undulate margins; capsules immersed
                
	
                  
Mesotus
                
              

              

                
	
                
	Leaves little altered when dry, margins not or little undulate; capsules exserted (except in 
Dicranoloma menziesii)
                
	— 66
              

              

                
	66
                
	Seta cygneous, calyptra usually fringed at base
                
	
Campylopus p.p.
              

              

                
	
                
	Seta erect or nearly so; calyptra not fringed; nerve usually narrower
                
	
Dicranoloma pp.
              

              

                
	67
                
	Seta lateral (pleurocarpous mosses)
                
	— 68
              

              

                
	
                
	Seta terminal (acrocarpous mosses)
                
	— 69
              

              

                
	68
                
	Margin throughout consisting of several rows of long and narrow cells
                
	
                  
Bellia
                
              

              

                
	
                
	Marginal cells in lower half of the lamina forming up to 15 rows of isodiametrical cells in marked contrast to the longer inner cells
                
	
                  
Crytopus
                
              

              

                
	69
                
	Peristome wanting
                
	— 70
              

              

                
	
                
	Peristome present
                
	— 72
              

              

                
	70
                
	Capsules pyriform or turbinate; leaves obovate to spathulate
                
	
Phycomitrium p.p.
              

              

                
	
                
	Capsules cylindrical to oblong; leaves oblong-lanceolate, occasionally some upper leaves spathulate
                
	— 71
              

              

                
	71
                
	Leaf margins entire but rough with papillae
                
	
Encalypta p.p.
              

              

                
	
                
	Leaf margin denticulate at the apex
                
	
Pottia p.p.


              

              
              

                
	72
                
	Capsules erect, symmetrical or nearly so
                
	— 75
              

              

                
	
                
	Capsules inclined, hanging or asymmetrical
                
	— 73
              

              

                
	73
                
	Capsules strongly arcuate
                
	
Funaria p.p.
              

              

                
	
                
	Capsules straight or only slightly curved
                
	— 74
              

              

                
	74
                
	Leaves large, 6-7 mm., tender and shrivelled when dry, rounded or retuse at apex; capsules horizontal to pendent, broadly ovate to oblong
                
	
                  
Mnium
                
              

              

                
	
                
	Leaves mostly less than 4 mm. long, of firmer texture; narrowed to the apex; capsules horizontal to pendent, clavate to pyriform
                
	
Bryum p.p.
              

              

                
	75
                
	Leaf apex rounded, obtuse and cucullate; nerve failing below the apex
                
	
                  
Tridontium
                
              

              

                
	
                
	Leaf apex acute: nerve reaching the apex
                
	— 76
              

              

                
	76
                
	Leaf margin continuous to the apex; cells strongly papillose
                
	
Tortula p.p.
              

              

                
	
                
	Leaf margin of narrow thin-walled cells, broader at base and gradually narrowing to cease about half-way up the base
                
	
                  
Pseudodistrichium
                
              

              

                
	77
                
	Alar cells not distinctly developed
                
	— 110
              

              

                
	
                
	Alar cells more or less distinctly developed, forming a group differing from adjacent cells in size, form or in the thicker or thinner cell walls
                
	— 78
              

              

                
	78
                
	Leaf nerve O or short (to 1/3 way up the leaf), single or double and often faint
                
	— 79
              

              

                
	
                
	Leaf nerve single, reaching at least half-way up the leaf
                
	— 92
              

              

                
	79
                
	Capsule exserted
                
	— 80
              

              

                
	
                
	Capsule immersed or emergent
                
	
Dicnemon p.p.
              

              

                
	80
                
	A swamp moss with large terminal globular yellow capsule with operculum not differentiated; leaves closely appressed when dry
                
	
                  
Pleurophascum
                
              

              

                
	
                
	Capsules with dehiscent opercula
                
	— 81
              

              

                
	81
                
	Leaves deeply plicate, the bluntly acuminate apex sharply recurved
                
	
                  
Cladomnion
                
              

              

                
	
                
	Leaf apex not sharply recurved
                
	— 82
              

              

                
	82
                
	Leaves straight or very little recurved
                
	— 86
              

              

                
	
                
	Leaves curved to circinate
                
	— 83
              

              

                
	83
                
	Capsules pendulous, symmetrical, oblong; alar cells present but extremely delicate and can be missed. Known definitely only from Kermadec Is.
                
	*
Ectropothecium


              

              
              

                
	
                
	Capsules erect to horizontal
                
	— 84
              

              

                
	84
                
	Alar cells about 3 inflated hyaline cells with thin walls
                
	
Sematophyllum p.p.
              

              

                
	
                
	Alar cells forming a small dark group of darker cells with thickened walls
                
	— 85
              

              

                
	85
                
	Seta 2-8 mm. long
                
	
Camptochaete p.p.
              

              

                
	
                
	Seta 2-3 cm. long
                
	
                  
Hypnum
                
              

              

                
	86
                
	Leaves obtuse; alar cells large and hyaline with thin cell walls
                
	
Acrocladium p.p.
              

              

                
	
                
	Leaves obtuse: alar cells forming dark coloured auricles of small thick-walled cells
                
	
                  
Weymouthia
                
              

              

                
	
                
	Leaves acute
                
	87
              

              

                
	87
                
	Leaves narrow lingulate to lanceolate, 2-3.5 mm. long. Water mosses
                
	
Drepanocladus p.p.
              

              

                
	
                
	Leaves not lingulate: not water mosses
                
	— 88
              

              

                
	88
                
	Leaves, especially the lateral, asymmetrical
                
	— 89
              

              

                
	
                
	Leaves symmetrical
                
	— 90
              

              

                
	89
                
	Nerve double, very short and faint
                
	
                  
Hampeella
                
              

              

                
	
                
	Nerve double, unevenly forked and reaching to about 1 3 way up the lamina: alars weakly formed or almost wanting
                
	
                  
Plagiothecium
                
              

              

                
	90
                
	Leaf margins denticulate above
                
	
Glyphothecium p.p.
              

              

                
	
                
	Leaf margins sharply denticulate throughout
                
	
                  
Ctenidium
                
              

              

                
	
                
	Leaf margins hardly or not dentate
                
	— 91
              

              

                
	91
                
	Leaves erecto-patent. ovate to ovate-lanceolate; capsules 1-1.75 mm. long
                
	
Sematophyllum p.p.
              

              

                
	
                
	Leaves imbricate, erecto-patent, oblong-ovate; capsules cylindrical, 3.5.4.5 mm. long
                
	
                  
Entodon
                
              

              

                
	
                
	Leaves squarrose. the lamina spreading rather rigidly from the stem, elongate lanceolate, capsule 2-3.5 mm. long
                
	
Campylium p.p.
              

              

                
	92
                
	Seta terminal (acrocarpous mosses)
                
	— 93
              

              

                
	
                
	Seta lateral (pleurocarpous mosses)
                
	— 99
              

              

                
	93
                
	Plants dark coloured, almost black below, on rock or in streams. Capsules small, subglobose, blackish, wide-mouthed
                
	
                  
Blindia
                


              

              
              

                
	
                
	Plants normally coloured, capsules cylindrical to oval. On rock, wood or earth
                
	— 94
              

              

                
	94
                
	Lamina extending only to half-way up the leaf
                
	*
Chorisodontium
              

              

                
	
                
	Lamina extending much further up the leaf
                
	— 95
              

              

                
	95
                
	Seta cygneous; nerve broad
                
	
Campylopus p.p.
              

              

                
	
                
	Seta erect, may be flexuous; nerve usually narrow
                
	— 96
              

              

                
	96
                
	Leaf base broad, suddenly narrowed to the subula
                
	
                  
Holomitrium
                
              

              

                
	
                
	Leaf base more gradually narrowing
                
	— 97
              

              

                
	97
                
	Capsule erect, symmetrical; peristome teeth not or scarcely vertically striate
                
	
                  
Dicranoweisia
                
              

              

                
	
                
	Peristome teeth vertically striolate on dorsal face
                
	— 98
              

              

                
	98
                
	Leaves not bordered
                
	
Dicranum p.p.
              

              

                
	
                
	Leaves with a narrow border of hyaline cells, frequently visible only at the base
                
	*
Dicranoloma p.p.
              

              

                
	99
                
	Capsules immersed or emergent; plants usually very free fruiters
                
	
Cryphaea p.p.
              

              

                
	
                
	Capsules exserted; some shy fruiters
                
	— 100
              

              

                
	100
                
	Mountain mosses: all or at least some leaves showing a vinous-red or purple colour
                
	
Acrocladium p.p.
              

              

                
	
                
	Plants not so coloured
                
	— 101
              

              

                
	101
                
	Leaves round and obtuse at the apex
                
	— 102
              

              

                
	
                
	Leaves acute
                
	— 103
              

              

                
	102
                
	Plants erect from a primary stem, dendroidly branched above
                
	
                  
Climacium
                
              

              

                
	
                
	Plants prostrate or ascending, complanate with numerous short lateral branches
                
	*
Scleropodius
              

              

                
	103
                
	Leaves falcate-secund
                
	— 104
              

              

                
	
                
	
                  
Leaves straight or only slightly curved
                
                
	— 105
              

              

                
	104
                
	Seta papillose
                
	*
Chamberlainia p.p.
              

              

                
	
                
	Seta smooth
                
	
Drepanocladus p.p.
              

              

                
	105
                
	Operculum conical
                
	— 106
              

              

                
	
                
	Operculum rostrate
                
	— 108
              

              

                
	106
                
	Leaves not exceeding 1 mm. long, not plicate, may be slightly falcate-secund at branch tips
                
	
                  
Cratoneuron
                


              

              
              

                
	
                
	Leaves exceeding 1 mm. long, sometimes plicate
                
	— 107
              

              

                
	107
                
	Leaves usually plicate, ± secund, small quadrate alar cells, erect capsules and smooth setae
                
	*
Chamberlainia p.p.
              

              

                
	
                
	Leaves usually smooth, not secund, alar cells lax or inflated, capsules never erect, setae papillose
                
	
                  
Brachythecium
                
              

              

                
	108
                
	Seta smooth
                
	
                  
Rhynchostegium
                
              

              

                
	
                
	Seta papillose
                
	— 109
              

              

                
	109
                
	Leaves mostly dimorphous and more or less plicate; nerve often ending in a dorsal spicule
                
	
                  
Eurhynchium
                
              

              

                
	
                
	Leaves neither dimorphous nor plicate; nerve never ending in a dorsal spicule: plants more slender
                
	
                  
Rhynchostegiella
                
              

              

                
	110
                
	Seta terminal on the branch or stem, sometimes apparently lateral owing to innovations. Plants often short and little branched; or branches whorled or fascicled; or numerous short erect branches rise from a horizontal primary stem (acrocarpous mosses)
                
	— 111
              

              

                
	
                
	Seta lateral, hence plants often long and straggly with pinnate or irregular branching (pleurocarpous mosses)
                
	— 191
              

              

                
	111
                
	Peristome of only 4 solid persistent teeth; small mountain moss from fissures in old lava
                
	
                  
Tetraphis
                
              

              

                
	
                
	Peristome nil or of more than 4 teeth, or capsule unknown
                
	— 112
              

              

                
	112
                
	Leaves nerveless
                
	— 113
              

              

                
	
                
	Leaves nerved
                
	— 115
              

              

                
	113
                
	Minute plant, rarely 2 mm. high, not creeping; perichaetial leaves not closely sheathing the capsule
                
	
                  
Sporledera
                
              

              

                
	
                
	Plant taller, primary stem creeping; perichaetial leaves closely sheathing the seta and capsule
                
	— 114
              

              

                
	114
                
	Leaves orbicular, those on the upper fertile stems larger and whitish
                
	
                  
Gigaspermum
                
              

              

                
	
                
	Leaves oblong-acute; perichaetial leaves not whitish
                
	
Dicnemon p.p.
              

              

                
	115
                
	Capsule cleistocarpous; minute plants on earth usually fruiting freely (in 
Archidium future findings likely to have capsules)
                
	— 116
              

              

                
	
                
	Capsule stegocarpous, the operculum falling normally
                
	— 121
              

              

                
	116
                
	Small; leaves broad in comal tufts closely investing the capsule
                
	— 117
              

              

                
	
                
	Leaves narrower, not comose
                
	— 118


              

              
              

                
	117
                
	Stems 0.5-1.0 mm. high; nerve failing below the apex
                
	
                  
Physcomitridium
                
              

              

                
	
                
	Stems 1-2 mm. high; nerve excurrent in a mucro
                
	
                  
Acaulon
                
              

              

                
	118
                
	Capsules 1-2 to a stem: from swamps
                
	
                  
Pseudephemerum
                
              

              

                
	
                
	Capsules only one to a stem
                
	— 119
              

              

                
	119
                
	Leaf cells papillose: leaves when dry curled and contorted. with incurving margins
                
	
                  
Astomum
                
              

              

                
	
                
	Leaf cells smooth; leaves not contorted when dry
                
	— 120
              

              

                
	120
                
	Plants 2-5 mm. high, usually fruiting
                
	
                  
Pleuridium
                
              

              

                
	
                
	Plants 1 cm. high. Found once only, sterile, on coastal rocks
                
	
                  
Archidium
                
              

              

                
	121
                
	Capsule neck shorter or wanting or peristome double
                
	— 122
              

              

                
	
                
	Capsule neck 1-1½ times as long as the capsule sac; peristome single
                
	
                  
Trematoton
                
              

              

                
	122
                
	Plants with silky, setaceous leaves and glossy pyriform capsules of papery texture
                
	
                  
Leptobryum
                
              

              

                
	
                
	Plants otherwise
                
	— 123
              

              

                
	123
                
	Peristome absent
                
	— 124
              

              

                
	
                
	Peristome present, of distinct teeth
                
	— 135
              

              

                
	124
                
	Leaves when dry very regularly placed with incurved tips so that the leaf spiral insertion is well shown. Usually arboreal
                
	
Macromitrium p.p.
              

              

                
	
                
	Leaves crumpled or more normally disposed when dry; tips not strikingly incurved
                
	— 125
              

              

                
	125
                
	Capsule with a red rim, not closed by a membrane: leaves lanceolate
                
	
Weissia p.p.
              

              

                
	
                
	Capsule rim not red, or if somewhat so, leaves minute or linear or capsule closed by a membrane
                
	— 126
              

              

                
	126
                
	Exactly like 
Weissia in No. 125 but peristome mouth closed by an ephemeral membrane
                
	
                  
Hymenostomum
                
              

              

                
	
                
	Peristome mouth not so closed
                
	— 127
              

              

                
	127
                
	Calyptra very large, mitriform. enclosing the cylindrical capsule
                
	
Encalypta p.p.
              

              

                
	
                
	Calyptra smaller or cucullate
                
	— 128
              

              

                
	128
                
	Forming dense cushions or matted masses; leaves linear-lanceolate or linear, minute
                
	— 129


              

              
              

                
	
                
	Plants may be crowded but do not form matted masses; leaves broader
                
	— 130
              

              

                
	129
                
	Capsule exserted, smooth
                
	
                  
Gymnostomum
                
              

              

                
	
                
	Capsule not reaching above the leaves, ribbed
                
	
                  
Amphidium
                
              

              

                
	130
                
	Calyptra mitriform; leaves spathulate
                
	
Physcomitrium p.p.
              

              

                
	
                
	Calyptra cucullate; leaves narrower
                
	— 131
              

              

                
	131
                
	Leaves obtuse
                
	
                  
Hyophila
                
              

              

                
	
                
	Leaves acute or acuminate
                
	—132
              

              

                
	132
                
	Small annual mosses with cells usually papillose, 4-6 sided with thin walls; peristome wanting or nearly so
                
	
Pottia p.p.
              

              

                
	
                
	Mostly perennial, cells smooth or only papillose above; peristome usually present
                
	— 133
              

              

                
	133
                
	Capsule sulcate, peristome variable sometimes wanting
                
	
Zygodon p.p.
              

              

                
	
                
	Capsules not sulcate
                
	— 134
              

              

                
	134
                
	Capsules globose: peristome teeth joined at their apices
                
	
Conostomum p.p.
              

              

                
	
                
	Capsules longer than broad: peristome teeth free
                
	
Funaria p.p.
              

              

                
	135
                
	Peristome single
                
	— 136
              

              

                
	
                
	Peristome double
                
	— 175
              

              

                
	136
                
	Plants of a glaucous, blue-green colour
                
	
                  
Saelania
                
              

              

                
	
                
	Plants of a normal green colour
                
	— 137
              

              

                
	137
                
	Leaves obtuse
                
	— 138
              

              

                
	
                
	Leaves subacute to acuminate
                
	— 147
              

              

                
	138
                
	Plants minute to 3 mm. tall but usually only 1.5 mm.; consisting of a brownish green bulbil of appressed leaves. Seta to 1 cm. long
                
	
Desmatodon p.p.
              

              

                
	
                
	Plants larger or if not, leaves not so closely appressed
                
	— 139
              

              

                
	139
                
	Peristome long of 32 filiform mostly spirally twisted teeth
                
	— 140
              

              

                
	
                
	Peristome of shorter mostly broader teeth, never twisted
                
	— 141
              

              

                
	140
                
	Leaves with margins incurved above, cucullate at apex, nerve excurrent in a short mucro
                
	
Tortella p.p.
              

              

                
	
                
	Leaves with margins recurved or plane, not cucullate at apex, usually without point
                
	
Tortula p.p.
              

              

                
	141
                
	Leaves papillose above on the upper face
                
	— 142
              

              

                
	
                
	Leaves smooth above on the upper face
                
	— 143


              

              
              

                
	142
                
	Densely tufted and matted with calcareous detritus on dripping rock faces: pale glaucous green
                
	
                  
Eucladium
                
              

              

                
	
                
	Darker or yellowish-green
                
	— 144
              

              

                
	143
                
	Capsule 8-ribbed
                
	
Zygodon p.p.
              

              

                
	
                
	Capsule smooth or only mouth plicate
                
	
Macromitrium p.p.
              

              

                
	144
                
	Found only on coastal rocks, not much above high tide level
                
	
Mulleriella p.p.
              

              

                
	
                
	Not found on coastal rocks
                
	— 145
              

              

                
	145
                
	Leaves 1-1.25 mm. long
                
	
                  
Didymodon
                
              

              

                
	
                
	Leaves 1.75-4.0 mm. long
                
	— 146
              

              

                
	146
                
	Leaf base with clearly defined rounded auricles at the outside angles
                
	*
Scouleria
              

              

                
	
                
	Leaves not auriculate
                
	
Weissia p.p.
              

              

                
	147
                
	Capsule quite immersed
                
	— 148
              

              

                
	
                
	Capsule emergent or exserted
                
	— 150
              

              

                
	148
                
	Calyptra hairless
                
	— 149
              

              

                
	
                
	Calyptra small, slightly pilose with short coarse hairs; a rare mountain moss
                
	
                  
Bryodixonia
                
              

              

                
	149
                
	A rare moss from coastal rocks. Peristome pale
                
	
Muelleriella p.p.
              

              

                
	
                
	A common moss, on earth or rock or even submerged. Peristome deep red. Cells sinuose
                
	
Grimmia p.p.
              

              

                
	150
                
	Lower leaf cells long and very narrow with strongly thickened walls waved in outline (nodulose)
                
	
Rhacomitrium p.p.
              

              

                
	
                
	Cells not so thickened
                
	— 151
              

              

                
	151
                
	Seta cygneous when moist, flexuose when dry: capsules ribbed. Calyptra not fringed
                
	
                  
Campylopodium
                
              

              

                
	
                
	Seta straight when mature
                
	— 152
              

              

                
	152
                
	Capsules ribbed or more or less angled when dry
                
	— 153
              

              

                
	
                
	Capsules not ribbed
                
	— 159
              

              

                
	153
                
	Capsules symmetrical and symmetrically placed on top of the seta when mature and dry
                
	— 154
              

              

                
	
                
	Capsule asymmetrical and or asymmetrically placed on the seta when mature and dry
                
	— 156
              

              

                
	154
                
	Nerve excurrent
                
	
Weissia p.p.


              

              
              

                
	
                
	Nerve ceasing below the apex
                
	—155
              

              

                
	155
                
	Upper leaf cells papillose
                
	
Zygodon p.p.
              

              

                
	
                
	Upper leaf cells smooth
                
	
Dicranella p.p.
              

              

                
	156
                
	Leaves with a broad sheathing base quite suddenly narrowed to the lamina
                
	
                  
Bartramia
                
              

              

                
	
                
	Leaf bases not sheathing, more gradually narrowed to the lamina
                
	—157
              

              

                
	157
                
	Leaves ovate to obovate-oblong; margins not recurved, entire
                
	
Funaria p.p.
              

              

                
	
                
	Leaves lanceolate to ovate-lanceolate; margins more or less recurved
                
	—158
              

              

                
	158
                
	Capsule turgidly oval; leaf margins only partly recurved
                
	
Conostomum p.p.
              

              

                
	
                
	Capsules ovate-lanceolate; leaf margins all tightly recurved nearly to the apex
                
	
                  
Ceratodon
                
              

              

                
	159
                
	Nerve greatly thickened in upper part and ending in a mucro
                
	
Desmatodon p.p.
              

              

                
	
                
	Nerve not thickened above
                
	—160
              

              

                
	160
                
	Peristome of 16 teeth, deeply divided into 32 long twisted filiform segments
                
	—161
              

              

                
	
                
	Peristome teeth shorter and broader, either entire or less deeply divided and not twisted
                
	—163
              

              

                
	161
                
	Leaf margins incurved or plane, hyaline basal cells extending obliquely higher up the margin
                
	
Tortella p.p.
              

              

                
	
                
	Leaf margin usually recurved; maybe bordered but hyaline basal cells not extending obliquely higher at the margin
                
	—162
              

              

                
	162
                
	Leaf margins closely recurved, entire; basal cells not greatly differentiated from those above, i.e. not lax and hyaline
                
	
Barbula p.p.
              

              

                
	
                
	Leaf margins plane, recurved or reflexed, entire or dentate above; basal cells larger and hyaline
                
	
Tortula p.p.
              

              

                
	163
                
	Only the inner peristome developed, of 16 narrowly linear articulated processes
                
	
                  
Mielichhoferia
                
              

              

                
	
                
	Only the outer peristome developed, of linear, papillose or broader teeth
                
	—164
              

              

                
	164
                
	Forming mats; primary stem creeping with closely packed, short, erect branches
                
	
Macromitrium p.p.


              

              
              

                
	
                
	Plants without a creeping stem
                
	—165
              

              

                
	165
                
	Leaves falcate-secund
                
	—166
              

              

                
	
                
	Leaves straight or only slightly curved
                
	—167
              

              

                
	166
                
	Leaves 1-2 mm. long
                
	
Ditrichum p.p.
              

              

                
	
                
	Leaves 3-3.75 mm. long
                
	
                  
Wilsoniella
                
              

              

                
	167
                
	Leaves papillose
                
	—168
              

              

                
	
                
	Leaves not papillose
                
	—171
              

              

                
	168
                
	Leaves squarrose when moist
                
	—169
              

              

                
	
                
	Leaves not squarrose
                
	—170
              

              

                
	169
                
	Leaves undulate and serrate
                
	
                  
Leptodontium
                
              

              

                
	
                
	Leaf margins entire and not undulate
                
	
Zygodon p.p.
              

              

                
	170
                
	Nerve percurrent; apex not apiculate
                
	
                  
Cheilothela
                
              

              

                
	
                
	Nerve ceasing below the apex with a hyaline apiculus
                
	
                  
Erythrobarbula
                
              

              

                
	171
                
	Calyptra mitriform: rock mosses
                
	
                  
Ptychomitrium
                
              

              

                
	
                
	Calyptra cucullate
                
	—172
              

              

                
	172
                
	Peristome teeth of filiform papillose segments
                
	
Ditrichum p.p.
              

              

                
	
                
	Peristome teeth lanceolate
                
	—173
              

              

                
	173
                
	Leaves comparatively broad, oblong, ovate or obovate with lax cells
                
	
Funaria p.p.
              

              

                
	
                
	Leaves narrower
                
	—174
              

              

                
	174
                
	Capsule with a distinct neck; as broad as high with a wide mouth
                
	
                  
Seligeria
                
              

              

                
	
                
	Capsule neck not or only slightly developed; capsule much higher than broad, about 2 × 1
                
	
Dicranella p.p.
              

              

                
	175
                
	Leaves linear-sublate to lanceolate-subulate
                
	—176
              

              

                
	
                
	Leaves broader
                
	—177
              

              

                
	176
                
	Capsule lightly sulcate; leaves 3.5-5 mm. long
                
	
                  
Orthodontium
                
              

              

                
	
                
	Capsule smooth; leaves 1-2 mm. long
                
	
Pohlia p.p.
              

              

                
	177
                
	Leaves papillose
                
	—178
              

              

                
	
                
	Leaves not papillose
                
	—180
              

              

                
	178
                
	Leaves more or less plicate from a sub-sheathing base
                
	
                  
Breutelia
                
              

              

                
	
                
	Leaves not plicate and not sheathing at the base
                
	—179
              

              

                
	179
                
	Nerve not reaching the apex; leaf margins narrowly


              

              
              

                
	
                
	revolute from the base to far up the lamina
                
	
                  
Aulacomnium
                
              

              

                
	
                
	Nerve percurrent or excurrent: leaf margins somewhat recurved or plane
                
	
                  
Philonotis
                
              

              

                
	180
                
	Capsule ribbed
                
	—181
              

              

                
	
                
	Capsule not ribbed
                
	—184
              

              

                
	181
                
	Capsule long, narrowly cylindrical, 3-4 mm. long; brood filaments common in upper leaf axils
                
	
                  
Leptotheca
                
              

              

                
	
                
	Capsule more or less oval, smaller, to 2.5 mm. long
                
	—182
              

              

                
	182
                
	Main stem creeping, branches short and erect; calyptra large smooth, neither plicate nor hairy, campanulate
                
	
                  
Schlotheimia
                
              

              

                
	
                
	Stem not creeping: calyptra hairy or not
                
	—183
              

              

                
	183
                
	Inner cells at leaf base strongly incrassate and differentiated from the outer cells; stomata at the base of the capsule
                
	
                  
Ulota
                
              

              

                
	
                
	Inner cells at leaf base scarcely incrassate and little differentiated; stomata in the middle or upper part of the capsule
                
	
Orthotrichum p.p.
              

              

                
	184
                
	Seta from the base of the stem; capsule often asymmetrical and recurved, horizontal
                
	
                  
Goniobryum
                
              

              

                
	
                
	Seta from the stem apex
                
	—185
              

              

                
	185
                
	Capsule pyriform, variably curved and gibbous with a tapered neck; nerve very wide below, failing below the apex
                
	
                  
Meesia
                
              

              

                
	
                
	Capsules straight or slightly curved
                
	—186
              

              

                
	186
                
	Leaf cells in mid-leaf rounded or shortly oval
                
	
Orthotrichum p.p.
              

              

                
	
                
	Leaf cells rhomboid or rhomboid-hexagonal, to linear or vermicular
                
	—187
              

              

                
	187
                
	Leaf cells usually elongated. 4 × 1 or longer; nerve mostly failing below the apex
                
	
Pohlia p.p.
              

              

                
	
                
	Leaf cells usually broader, less than 4 × 1; nerve often reaching the apex or percurrent
                
	—188
              

              

                
	188
                
	Capsule erect or sub-erect; peristome more or less rudimentary, without cilia:
                
	
                  
Brachymenium
                
              

              

                
	
                
	Capsule usually pendulous; processes normal
                
	—189
              

              

                
	189
                
	Outer peristome teeth shorter than the processes; cilia rudimentary
                
	
                  
Plagiobryum
                


              

              
              

                
	
                
	Outer peristome teeth not shorter than the processes
                
	
Bryum p.p.
              

              

                
	190
                
	Robust dendroid mosses with creeping rhizomatous primary stems and woody secondary ones; cells elongate, prosenchymatous; capsules large, cylindrical; operculum rostrate
                
	—191
              

              

                
	
                
	Less robust mosses; if with creeping woody primary stem, then capsules and cells otherwise
                
	—194
              

              

                
	191
                
	Frond elongate, bipinnate, growing at right angles from tree trunks; branch leaves almost obtuse
                
	
                  
Braithwaitea
                
              

              

                
	
                
	Branches in a close frond or whorled, leaves acute; usually on earth or logs
                
	—192
              

              

                
	192
                
	Stipe naked; capsule smooth
                
	
                  
Sciadocladus
                
              

              

                
	
                
	Capsule furrowed
                
	—193
              

              

                
	193
                
	Stipes without marked tomentum; leaves mostly complanate, plane above
                
	
                  
Hypnodendron
                
              

              

                
	
                
	Stipes tomentose; leaves crowded, not complanate, concave or channelled above
                
	
                  
Mniodendron
                
              

              

                
	194
                
	Capsules immersed
                
	—195
              

              

                
	
                
	Capsules exserted or almost so
                
	—197
              

              

                
	195
                
	Nerve strong, reaching apex or shortly excurrent
                
	
                  
Anoectangium
                
              

              

                
	
                
	Nerve wanting or reaching only to midleaf
                
	—196
              

              

                
	196
                
	Leaves imbricate when dry, not complanate. Cells more or less papillose
                
	
Hedwigia p.p.
              

              

                
	
                
	Leaves complanately arranged; cells smooth
                
	
Neckera p.p.
              

              

                
	197
                
	Leaves more or less papillose
                
	—189
              

              

                
	
                
	Leaves not at all papillose
                
	—203
              

              

                
	198
                
	Leaves of harsh texture with long often red hair points; nerveless
                
	
                  
Rhacocarpus
                
              

              

                
	
                
	Leaves without hair points, nerved except sometimes in 
Camptochaete
                
	—199
              

              

                
	199
                
	Leaves from a very broad triangular base with inflexed finely denticulate basal auricles, lanceolate-subulate above
                
	
                  
Papillaria
                
              

              

                
	
                
	Leaves without auricles at the base
                
	—200
              

              

                
	200
                
	Secondary stems with numerous paraphyllia
                
	
                  
Thuidium
                
              

              

                
	
                
	Stems without paraphyllia
                
	—201
              

              

                
	201
                
	Leaves 0.5 mm. long, lingulate
                
	
                  
Haplohymenium
                


              

              
              

                
	
                
	Leaves not lingulate
                
	—202
              

              

                
	202
                
	Yellow-green plants in dense intricate tufts; leaves ovate-oblong to obovate oblong
                
	
Camptochaete p.p.
              

              

                
	
                
	Dark or olive-green plants, neither densely nor intricately branched; leaves from ligulate-lanceolate to ovate-lanceolate and longly setaceous
                
	
Echinodium p.p.
              

              

                
	203
                
	Capsule ribbed
                
	—204
              

              

                
	
                
	Capsule smooth
                
	—209
              

              

                
	204
                
	Leaves widely oblong or oval, very obtuse: stems with paraphyllia
                
	
Neckera p.p.
              

              

                
	
                
	Leaves more or less ovate or lanceolate and acute or with the apex sharply recurved: stems without paraphyllia
                
	—205
              

              

                
	205
                
	Leaves rounded, apex not retuse: inner peristome wanting
                
	
                  
Dichelodontium
                
              

              

                
	
                
	Leaves acute; inner peristome present
                
	—206
              

              

                
	206
                
	Plants very small, on bushes, vines or occasionally on trees; gemmae globose in terminal clusters
                
	
                  
Tetraphidopsis
                
              

              

                
	
                
	Plants larger; gemmae when present axillary in the upper leaves
                
	—207
              

              

                
	207
                
	Capsule horizontal; leaves squarrose
                
	
                  
Ptychomnion
                
              

              

                
	
                
	Capsules erect or suberect: leaves not squarrose
                
	—208
              

              

                
	208
                
	Leaves deeply plicate with retuse recurved apices; robust plants
                
	
                  
Cladomnion
                
              

              

                
	
                
	Leaves slightly plicate, acute: brood filaments short; plants less robust
                
	
Glyphothecium p.p.
              

              

                
	
                
	Leaves not plicate, asymmetrical; or polymorphous; brood filaments long: plants mostly slender and short
                
	
                  
Hampeella
                
              

              

                
	209
                
	Stems and branches strongly enrolled when dry
                
	
                  
Leptodon
                
              

              

                
	
                
	Stems and branches not enrolled
                
	—210
              

              

                
	210
                
	Nerve O or weak and single, double or forked, not usually reaching mid-leaf
                
	—211
              

              

                
	
                
	Nerve reaching mid-leaf or longer, single
                
	—221
              

              

                
	211
                
	Stems with paraphyllia; leaves ovate-oblong; nerve double to mid-leaf. Mountain moss on earth
                
	
                  
Hylocomium
                
              

              

                
	
                
	Stems without paraphyllia
                
	—212


              

              
              

                
	212
                
	Dendroidly branched above; lower stem leafless and woody
                
	
Camptochaete p.p.
              

              

                
	
                
	Stems not woody
                
	—213
              

              

                
	213
                
	Leaves narrow, tapering to an acute apex; nerveless
                
	—214
              

              

                
	
                
	Leaves broader, obtuse or narrowing rather suddenly to a short point
                
	—215
              

              

                
	214
                
	Operculum conical; calyptra cucullate
                
	
                  
Isopterygium
                
              

              

                
	
                
	Operculum conico-rostrate: calyptra mitriform
                
	
                  
Sauloma
                
              

              

                
	215
                
	On trees; glossy, sometimes partly white; branches often bare at ends and densely clothed with brown septate brood filaments; capsule narrowly cylindrical
                
	
                  
Trachyloma
                
              

              

                
	
                
	Plants otherwise
                
	—216
              

              

                
	216
                
	Leaves concave, not much longer than broad, very rounded at apex, of firm or papery texture
                
	
                  
Lembophyllum
                
              

              

                
	
                
	Leaves usually longer than broad, fleshy when fresh; not concave: fronds flattened
                
	—217
              

              

                
	217
                
	Calyptra cucullate. Leaf cells not varying greatly in size except at the base, small (to 28 μ diameter in mid-leaf) with rather or much thickened walls
                
	—219
              

              

                
	
                
	Calyptra mitriform. Mid-leaf cells much enlarged (40-120 μ diameter) with thin walls
                
	—218
              

              

                
	218
                
	Calyptra lobed at base; nerve forked above in 2 of the 3 species
                
	
                  
Pterygophyllum
                
              

              

                
	
                
	Calyptra fimbriate at base; nerve not forked at apex
                
	
Distichophyllum p.p.
              

              

                
	219
                
	Leaves with the lower margin inflexed on one side, not undulate
                
	
                  
Homalia
                
              

              

                
	
                
	Leaves linear-oblong, strongly undulate, not with one side inflexed at the base
                
	
                  
Porotrichum
                
              

              

                
	220
                
	Cells short in mid-leaf, oval to rhomboid, 2-5 × 1, leaves broad and short except in 
Echinodium
                
	—221
              

              

                
	
                
	Cells narrow, 7-15 × 1
                
	—224
              

              

                
	221
                
	Leaves squarrose, widely spreading with a lanceolate lamina from a cordate-ovate base
                
	
                  
Cratoneuropsis
                
              

              

                
	
                
	Leaves not squarrosely spreading
                
	—222
              

              

                
	222
                
	Sub-pinnately branched above, leaves complanate, spreading or suberect, widely oblong to elliptic-spathulate
                
	
                  
Thamnium
                
              

              

                
	
                
	Leaves neither oblong nor complanate
                
	—223


              

              
              

                
	223
                
	Leaves when dry densely imbricated and erect, broadly ovate and acute
                
	
                  
Pseudoleskea
                
              

              

                
	
                
	Leaves spreading when dry, not imbricated; either ovate-lanceolate and very longly acuminate or with the lamina broader
                
	
Echinodium p.p.
              

              

                
	224
                
	Leaves ovate-cordate, minutely and distantly denticulate almost throughout
                
	
                  
Eriodon
                
              

              

                
	
                
	Leaves narrower, mostly ovate-lanceolate to lanceolate, entire or denticulate at apex only
                
	—225
              

              

                
	225
                
	Leaf cells in mid leaf somewhat narrow, 8-10 × 1; slender plants with leaves 1 mm. long
                
	
                  
Amblystegium
                
              

              

                
	
                
	Rather more robust plants with narrower cells and longer leaves, 1-4 mm. long
                
	—226
              

              

                
	226
                
	Leaf acumen channelled; leaves not divergent
                
	
Campylium p.p.
              

              

                
	
                
	Leaf acumen flat, not channelled; leaves divergent
                
	
                  
Leptodictyum
                
              

            

          

        

        

          
Notes

          

Anomodon, couplet 14. This appears in the Handbook under 
Triquetrella, but in the addenda Sainsbury states that he thinks it is probably an 
Anomodon.

          

Fabroniaceae, couplet 37. This moss was found sterile in the Lake Wakatipu district and its genus cannot be determined. Sainsbury discusses it on page 453 in the Handbook.

          

Ectropothecium, couplet 83. This genus has been reported from New Zealand but no recent specimens have been seen. However I have examined a specimen in Beckett's collection, in the Canterbury Museum, from Kermadec Island which is 
Ectropothecium sandwichense.

          

Chorisodontium, couplet 94. A new species of this genus was recently described (Allison. 1963) from material collected by 
C. J. Burrows, in Rough Creek Basin, Arthur's Pass. It belongs to the 
Dicranaceae.

          

Dicranoloma, couplet 98. This genus comes very close to 
Dicranum and is not sharply distinct from it. The leaf border in 
Dicranoloma is given as a main distinction but it can be very indistinct or even wanting in some specimens.

          

Scleropodium, couplet 102. This genus is probably introduced and is discussed by Sainsbury on page 457 in the Handbook. It occurs also in Dunedin.

          

Chamberlainia, couplets 104 and 107. This genus was split off from 
Brachythecium by Grout in 1928 and revised and enlarged



by H. Robinson in 1962 to include essentially the sections Salebrosia, Acuminata and Velutina of 
Brachythecium.

          

Scouleria, couplet 147. This genus belongs to the Grimmiaceae. A new species was found by 
C. J. Burrows in Rough Creek Basin, Arthur's Pass, and has not yet been described.

          

Pylaisia. The reported occurrence of this genus in New Zealand is discussed in the Handbook by Sainsbury at pages 469-470. Its occurrence in New Zealand seems very doubtful and it is omitted.

        

        

          
Glossary

          

	
Acumen: a tapering narrow point, usually describing a leaf apex.

	
Acuminate: tapering to a gradually diminishing point: more drawn out than acute.

	
Alar Cells: a usually conspicuous group of cells at the outside base of a leaf, differing greatly in size, shape or wall-thickness from the surrounding cells (fig. 7).

	
Amplexicaul: clasping the stem.

	
Apiculus: a short abrupt point to a leaf, usually but not always acute.

	
Appressed: of leaves; applied closely to the stem in an erect position.

	
Arboreal: growing on trees.

	
Arista: a fine, bristle-shaped point.

	
Arcuate: of capsules; bent in a curve like a bow.

	
Auricles: ear-like lobes at leaf bases.

	
Brood-Filaments: thread-like bodies of few (4) to many cells long, borne on stems and branches, which can presumably reproduce the plant.

	
Bulbils: minute bulb-shaped bodies borne on rhizoids or in leaf axils which can reproduce the plant.

	
Calcareous: containing chalk or lime: an alkaline, not acid, soil or rock

	
Calyptra: the upper part of the ruptured archegonium which is carried up by the capsule as it develops and forms a covering for it (fig. 45).

	
Campanulate: more or less bell shaped with an entire base.

	
Cernuous: nodding.

	
Cilia: the narrow teeth of the endostome.

	
Ciliate: having the margin fringed with hairs (fig. 11).

	
Circinate: curved almost into a circle; of leaves.

	
Clavate: club shaped; broadest about the middle or above.

	
Cleistocarpous: of a capsule from which the operculum does not separate.

	
Comal Tufts, Comose: having the leaves in tufts at the apex of the stem or branch.



	
Complanate: flat or plane: of leaves or stems.

	
Conic: cone shaped, circular in cross section: height only once or twice the diameter of the base.

	
Cordate: heart shaped.

	
Cucullate: of a calyptra, split up one side: of a leaf, hood-shaped.

	
Decurrent: with the leaf base running down the stem like a wing.

	
Dendroid: branched like a tree, with a bare trunk.

	
Dentate: of leaves, sharply toothed.

	
Denticulate: finely toothed.

	
Dimorphous: of two forms.

	
Distichous: arranged in two vertical rows.

	
Dorsal: of leaves, abaxial or the surface facing away from the stem.

	
Emergent: a capsule wholly included in the perichaetial leaves is termed ‘immersed’ (fig. 36): if the capsule is partly above them, it is ‘emergent’: if the perichaetial leaves do not reach the base of the capsule, it ‘exserted’.

	
Endostome: the inner teeth (processes and cilia) of the peristome.

	
Erecto-Patent: midway between erect and patent: spreading from the stem at an agle of 45 deg. or less.

	
Excurrent: of a nerve, extending beyond the leaf apex as an extension or awn (fig. 5).

	
Exserted: see ‘emergent’.

	
Falcate: sickle shaped; curved like a scythe blade.

	
Fascicled: arranged in a small bundle or close cluster.

	
Filiform: thread-like.

	
Fimbriate: of calyptra, fringed with cilia or fine hairs.

	
Flabellate: fan-shaped.

	
Flexuous: bent backwards and forwards, or waved.

	
Gametophyte: in mosses, the leafy plant, which bears the leaves and sexual organs; an archegonium develops into the capsule and seta, the sporophyte, which is parasitic on the gametophyte.

	
Gemmae: outgrowths on stems or leaves of few or many cells which are shed to reproduce the plant vegetatively (figs. 10, 43).

	
Gemmiform: of a male flower, shaped like a small bud, ovoid with a narrow tip.

	
Gibbous: of capsules, swollen on one side.

	
Gymnostomous: of capsules, without a peristome.

	
Immersed: see emergent (fig. 36).

	
Incrassate: of cell-walls, thickened: having thick walls.

	
Inflexed: turned upwards and inwards.

	
Innovations: branches or fresh shoots from a stem and so lateral.



	
Involute: of leaf-margins, rolled inwards.

	
Julaceous: smoothly cylindrical, like a worm.

	
Lamellate: furnished with lamellae or thin plates of tissue at right angles to the face bearing them (figs. 1, 9).

	
Lamina: the blade or expanded part of the leaf as distinct from the nerve.

	
Lanceolate: shaped like a lance head: broadest near the base, tapering upwards from a narrow ovate base.

	
Lax: of alar cells, loose, large with thin walls.

	
Ligulate: strap shaped (quite or almost of equal width for all its length).

	
Linear: narrow and elongated with parallel margins.


          


          

            

[image: Plate 1 1. Transverse section of leaf of Polytrichum commune showing lamellae on the upper surface. 2. Leaf of Dicnemoloma showing papillose lower surface. 3. Leaf of Loptobryum pyriforme. 4. Leaf of Pterygophyllum dentarum with forked nerve and denticulate margin. 5. Leaf of Tortula princeps showing the nerve excurrent in a long dentate, flexuose, piliferous point. 6. Leaf of Hypnum cupressiforme, strongly curved and nerveless. 7. Leaf of Acrocladium auriculatum with short nerve and conspicuous alar areas. 8. Leaf of Fissidens leptocladus showing the nerve reaching the apex, vaginant leaf base (stippled) and thickened margins. 9. Leaf of Polytrichum commune showing dentate margins and upper surfaces opaque owing to the numerous longitudinal lamellae. 10. Leaf of Calyptopogon mniodes showing the apical mass of gemmae on the upper surface. 11. Leaf of Catharomnion ciliatum showing the remarkable ciliation. 12. Leaf of Hymenodon piliferus showing piliferous apex and nerve not reaching the apex. 13. Leaf of Rhizogonium mnioides with thickened, dentate margins. 14. Leaf of Cladomnion ericoides, nerveless, plicate and with recurved apiculus. 15. Leaf of Ctenidium pubescens showing the margins dentate almost to the base. 16. Leaf of Dicranoloma dicarpum with strongly spinulose upper margins. 17. Branch leaf of Sphagnum cuspidatum. 18. Sphagnum: part of a branch leaf surface, strongly magnified to show the long chlorophyllose cells enclosing the larger hyaline ones which are strengthened with ‘spirals’ or cell wall thickenings. 19. Capsule of Polytrichum juniperinum and front view of its mouth showing the (ruptured) circular membrane held in place by the 64 short teeth. 20. Capsule of Tortula princeps, erect, with twisted peristome rising from the entire basal part. 21. Capsule of Ceratodon purpureus, inclined and ribbed. 22. Capsule of Bryum truncorum, pendulous with conical opercuium. 23. Capsule of Weisia viridula, erect, with short peristome teeth. 24. Capsule of Conostomum pusillum, striate and horizontal. 25. Capsule of Polytrichadelphus magellanicus with operculum. 26. Capsule of Trematodon suberectus, inclined with long neck. 27. Capsule of Hypnum cupressiforme, inclined and with conicomamillate operculum. 28. Capsule of Ptychomnion aciculate, inclined and striate with the strikingly long operculum. 29. Capsule of Leptobryum pyriforme. 30. Capsule of Orthotrichum hortense, erect and ribbed with short, recurved outer peristome. The inner peristome consists of eight filiform processes which remain more or less horizontal across the mouth, but may be soon lost.]
Plate 1


1. Transverse section of leaf of 
Polytrichum commune showing lamellae on the upper surface. 2. Leaf of 
Dicnemoloma showing papillose lower surface. 3. Leaf of 
Loptobryum pyriforme. 4. Leaf of 
Pterygophyllum dentarum with forked nerve and denticulate margin. 5. Leaf of 
Tortula princeps showing the nerve excurrent in a long dentate, flexuose, piliferous point. 6. Leaf of 
Hypnum cupressiforme, strongly curved and nerveless. 7. Leaf of 
Acrocladium auriculatum with short nerve and conspicuous alar areas. 8. Leaf of 
Fissidens leptocladus showing the nerve reaching the apex, vaginant leaf base (stippled) and thickened margins. 9. Leaf of 
Polytrichum commune showing dentate margins and upper surfaces opaque owing to the numerous longitudinal lamellae. 10. Leaf of 
Calyptopogon mniodes showing the apical mass of gemmae on the upper surface. 11. Leaf of 
Catharomnion ciliatum showing the remarkable ciliation. 12. Leaf of 
Hymenodon piliferus showing piliferous apex and nerve not reaching the apex. 13. Leaf of 
Rhizogonium mnioides with thickened, dentate margins. 14. Leaf of 
Cladomnion ericoides, nerveless, plicate and with recurved apiculus. 15. Leaf of 
Ctenidium pubescens showing the margins dentate almost to the base. 16. Leaf of 
Dicranoloma dicarpum with strongly spinulose upper margins. 17. Branch leaf of 
Sphagnum cuspidatum. 18. 
Sphagnum: part of a branch leaf surface, strongly magnified to show the long chlorophyllose cells enclosing the larger hyaline ones which are strengthened with ‘spirals’ or cell wall thickenings. 19. Capsule of 
Polytrichum juniperinum and front view of its mouth showing the (ruptured) circular membrane held in place by the 64 short teeth. 20. Capsule of 
Tortula princeps, erect, with twisted peristome rising from the entire basal part. 21. Capsule of 
Ceratodon purpureus, inclined and ribbed. 22. Capsule of 
Bryum truncorum, pendulous with conical opercuium. 23. Capsule of 
Weisia viridula, erect, with short peristome teeth. 24. Capsule of 
Conostomum pusillum, striate and horizontal. 25. Capsule of 
Polytrichadelphus magellanicus with operculum. 26. Capsule of 
Trematodon suberectus, inclined with long neck. 27. Capsule of 
Hypnum cupressiforme, inclined and with conicomamillate operculum. 28. Capsule of 
Ptychomnion aciculate, inclined and striate with the strikingly long operculum. 29. Capsule of 
Leptobryum pyriforme. 30. Capsule of 
Orthotrichum hortense, erect and ribbed with short, recurved outer peristome. The inner peristome consists of eight filiform processes which remain more or less horizontal across the mouth, but may be soon lost.


          

          


          

	
Lingulate: tongue shaped: shorter than ligulate and wider towards the base with rounded apex.

	
Mitriform: of a calyptra, campanulate, not split up one side as in cucullate (fig. 46).

	
Mucro: of leaf apex, a very short, usually rather stout, abrupt point.

	
Mucronate: having a mucro.

	
Multifarious: in many rows.

	
Nerve: the midrib of the leaf.

	
Obovate: inversely ovate, with the broadest part near the apex.

	
Operculum: the lid of the capsule which usually is shed to release the spores (figs. 22, 25, 27, 28).

	
Orbicular: almost circular.

	
Ovate: shaped like the longitudinal section of an egg with the broadest part near the base.

	
Papilla: a small superficial elevation.

	
Papillose: provided with papillae (fig. 2).

	
Paraphyllia: minute leaf-like or much branched organs among the leaves.

	
Percurrent: of a nerve, just reaching the apex of the leaf, but not beyond.

	
Perichaetial: of leaves (fig. 42): those at the base of the seta which often differ from the others.

	
Peristome: the teeth which form a single or double row of appendages to the capsule mouth, seen on the fall of the operculum: sometimes absent, when the capsule is ‘gymnostomous’.

	
Piliferous: bearing long hair-like points.

	
Piliform: like a long flexuous hair.


          


          

            

[image: Plate 2 31. (a) Ephemeropsis trentepohlioides, part of tuft with young capsules and male flowers; (b) Enlarged piece showing male flowers. 32. Fissidens leptocladus showing terminal seta. 33. Cyathophorum bulbosum, lower side, showing the three rows of leaves and capsules. 34. Hypopterygium setigerum showing umbrella-like growth habit. 35. Pterygophyllum dentatum showing leaves inserted in several rows but spreading laterally to form a flattened ‘frond’. 36. Hedwigia albicans with immersed capsules. 37. Leptobryum pyriforme. 38. Macromitrium longipes. 39. Physcomitrium conicum with gymnostomous capsule. 40. Thuidium furfurosum with bi-pinnate branching. 41. Weymouthia mollis showing irregular or sub-pinnate branching. 42. Dicranoloma fasciatum showing the perichaetial leaves sheathing the whole seta. 43. Tetraphidopsis pusillus showing terminal heads of gemmae. 44. Hypnum cupressiforme with the densely placed curved leaves giving the stems a turgid appearance. 45. Fringed cucullate calyptra of Campylopus torquatus. 46. Entire mitriform calyptra of Cyathophorum bolbosum.]
Plate 2


31. (a) 
Ephemeropsis trentepohlioides, part of tuft with young capsules and male flowers; (b) Enlarged piece showing male flowers. 32. 
Fissidens leptocladus showing terminal seta. 33. 
Cyathophorum bulbosum, lower side, showing the three rows of leaves and capsules. 34. 
Hypopterygium setigerum showing umbrella-like growth habit. 35. 
Pterygophyllum dentatum showing leaves inserted in several rows but spreading laterally to form a flattened ‘frond’. 36. 
Hedwigia albicans with immersed capsules. 37. 
Leptobryum pyriforme. 38. 
Macromitrium longipes. 39. 
Physcomitrium conicum with gymnostomous capsule. 40. 
Thuidium furfurosum with bi-pinnate branching. 41. 
Weymouthia mollis showing irregular or sub-pinnate branching. 42. 
Dicranoloma fasciatum showing the perichaetial leaves sheathing the whole seta. 43. 
Tetraphidopsis pusillus showing terminal heads of gemmae. 44. 
Hypnum cupressiforme with the densely placed curved leaves giving the stems a turgid appearance. 45. Fringed cucullate calyptra of 
Campylopus torquatus. 46. Entire mitriform calyptra of 
Cyathophorum bolbosum.



          

          


          

	
Pilose: furnished with rather long and soft distinct hairs.

	
Pinnate: ‘feather-like’, with more or less regular lateral branching (figs. 40, 41).

	
Plicate: furnished with ‘plicae’ or longitudinal folds like those of a fan (fig. 14).

	
Processes: the larger divisions of the endostome (see cilia).

	

P.P. (Pro Parte): in part: indicates that other species of the genus appear in another part of the Key.

	
Prosenchymatous: long narrow cells with pointed ends dovetailing into one another.

	
Protonema: the branched thread-like growth arising from the germinated spore, which gives rise to the moss plant (fig. 3lb).

	
Pyriform: pear shaped.

	
Retuse: of leaves, with the apex broad and slightly depressed.

	
Rostrate: beaked wtih a long slender point.

	
Rugose: wrinkled, usually transversely.

	
Second: turned or pointing to one side only.

	
Serrate: furnished with saw-like teeth.

	
Seta: (a) a bristle; (b) the capsule stalk (fig. 32).

	
Setaceous: bristle-like, in shape.

	
Setose: sparsely provided with bristles.

	
Spathulate: rounded or shortly oblong with the lower end drawn out: like a chemist's spatula (fig. 4).

	
Sporophyte: see gametophyte.

	
Squarrose: with points spreading widely, giving a rough appearance to the plant.

	
Stipe: the lower simple erect stem of a branched moss.

	
Subula: the longer narrowed upper part of a narrow leaf: the broader basal part is the ‘lamina’.

	
Subulate: awl shaped.

	
Sulcate: deeply longitudinally furrowed, usually of capsules.

	
Terete: round, not angled or grooved.

	
Tomentum: a densely-matted woolly covering of rhizoids.

	
Tristichous: in three rows.

	
Turbinate: top shaped.

	
Vaginate: sheathing, as the base of an iris leaf (fig. 8).

	
Ventral: of leaves, belonging to or on the front, i.e. the face next the stem.

	
Vermicular: narrow and curved, like a small worm.

	
Whorled: arranged in a whorl or ring.
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[image: The mantis shrimp Squilla armata is fairly common in New Zealand and southern Australia, on mud bottoms from the intertidal region down to 100 fathoms. This specimen, an adult male from Cook Strait, approaches he maximum size of about six inches long. (Photo: M. D. King.)]
The mantis shrimp 
Squilla armata is fairly common in New Zealand and southern Australia, on mud bottoms from the intertidal region down to 100 fathoms. This specimen, an adult male from Cook Strait, approaches he maximum size of about six inches long. (Photo: 
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[image: The sea-star Pentagonaster pulchellus is common in shallow water from Napier southwards. This photograph shows some of the unusual 4-armed nd 6-armed variants collected in recent years in Foveaux Strait by Thor Nielsen. The species varies in other ways also, and is at present under study as an example of extreme variability in a single interbreeding population. H. B. Fell. (Photo: M. D. King.)]
The sea-star 
Pentagonaster pulchellus is common in shallow water from Napier southwards. This photograph shows some of the unusual 4-armed nd 6-armed variants collected in recent years in Foveaux Strait by Thor Nielsen. The species varies in other ways also, and is at present under study as an example of extreme variability in a single interbreeding population. H. B. Fell. (Photo: 
M. D. King.)


        

      








Victoria University of Wellington Library




Tuatara: Volume 12, Issue 3, November 1964

Tuatara — Index to Volume 12 (1964)





      

        

          
Tuatara


Index to Volume 12 (1964)
        

        


        

          
Author Index

          

	
              

                

                  

                    
Allison, K.W.
                  
                
              

            

	
              
Revised Key to the Moss Genera of New Zealand. 157-184.

            

	
              

                


Andrews, J. R. H., 
Christie, A. H. C., and
              

            

	
              
Introduced Ungulates in New Zealand. (a) Himalayan Tahr. 69-77.

            

	
              

                

                  

                    
Beer, C. G.
                  
                
              

            

	
              
Ethology—The Zoologist's Approach to Behaviour—Part 2. 16-39.

            

	
              

                

                  

                    
Bublitz, L. R.
                  
                
              

            

	
              
Key to the New Zealand Filmy Ferns (Hymenophyllaceae). 147-153.

            

	
              

                

                  

                    
Burrows, C. J.
                  
                
              

            

	
              
Some Discontinuous Distributions of Plants within New Zealand and their Ecological Significance—Part 1. 125-133.

            

	
              

                

Caughley, Graeme.
              

            

	
              
Does the New Zealand Vetebrate Fauna conform to Zoogeographic Principles? 49-56.

            

	
              

                


Christie, A. H. C., and 

Andrews, J. R. H.
              

            

	
              
Introduced Ungulates in New Zealand. (a) Himalayan Tahr. 69-77.

            

	
              

                

                  

                    
Dawson, J. W.
                  
                
              

            

	
              
Unisexuality in the New Zealand Umbelliferae. 67-68.

            

	
              

                

                  

                    
Gaskin, D. E.
                  
                
              

            

	
              
Recent Observations in New Zealand Waters on some Aspects of Behaviour of the Sperm Whale (
Physeter macrocephalus). 106-114.

            

	
              
Return of the Southern Right Whale (
Eubalaena australis Desm.) to New Zealand Waters, 1963. 115-124.

            

	
              

                

                  
Hodgson, E. A.
                
              

            

	
              
Revised Generic Keys to the Hepatic Flora of New Zealand—Part 2. 1-13.

            

	
              

                

                  

                    
Kean, R. I.
                  
                
              

            

	
              
‘Opossum’ or ‘Possum’? 155-156.

            

	
              

                

McCann, Charles.
              

            

	
              
Key to the Seals (Pinnipedia) of New Zealand. 40-56.

            

	
              
A Coincidental Distribution Pattern of some of the larger Marine Animals. 119-124.

            

	
              

                

                  

                    
McDowall, R. M.
                  
                
              

            

	
              
The Affinities and Derivation of the New Zealand Fresh-water Fish Fauna. 59-67.

            

	
              
A Consideration of the Question ‘What are Whitebait?’ 134-146.

            

	
              

                

                  

                    
Mann, L. R. B.
                  
                
              

            

	
              
Introducing ATP. 78-80.

            

	
              

                

                  

                    
Ramsay, G. W.
                  
                
              

            

	
              
Food of the Monarch Butterfly (
Danaus plexippus [L]) Larvae in New Zealand. 154-155.

            

	
              

                

                  

                    
Rickards, G. K.
                  
                
              

            

	
              
The Cell Nucleus—Part 1. 81-105.

            

	
              

                

                  

                    
Taylor, G. M.
                  
                
              

            

	
              
A Note on Branching. 14-15.

            


        

        


        

          
Subject Index

          

	
Atp—

	Introducing 
Atp, by 
L. R. B. Mann. 78-80.

	

Behaviour—

	
              
Ethology—The Zoologist's Approach to Behaviour—Part 2, by 
C. G. Beer. 16-39.

            

	
              
Recent Observations in New Zealand Waters on some Aspects of Behaviour of the Sperm Whale (
Physeter macrocephalus), by 
D. E. Gaskin. 106-114.

            

	
              


Branching (in shrubs)—

            

	
              
A Note on Branching, by 
G. M. Taylor. 14-15.

            

	
              

                

Cetacea. See 
Eubalaena Australis and 
Physeter Macrocephalus.
              

            

	
              
A coincidental Distribution Pattern of some of the larger Marine Animals, by 
Charles McCann. 119-124.

            

	
              


Cytology—

            

	
              
The Cell Nucleus—Part 1, by G. K. Richards. 81-105.

            

	
              



Danaus Plexippus (L)—

            

	
              
Food of the Monarch Butterfly (
Danaus plexippus [L]) Larvae in New Zealand, by 
G. W. Ramsay. 154-155.

            

	
              


Distribution—

            

	
              
A coincidental Distribution Pattern of some of the larger Marine Animals, by 
Charles McCann. 119-124.

            

	
              
Some Discontinous Distributions of Plants within New Zealand and their Ecological Significance—Part 1, by 
C. J. Burrows. 125-133.

            

	
              


Ecology—

            

	
              
Some Discontinous Distribution Patterns of Plants within New Zealand and their Ecological Significance, by 
C. J. Burrows. 125-133.

            

	
              


Ethology—

            

	
              
Ethology—The Zoologist's Approach to Behaviour—Part 2, by 
C. G. Beer. 16-39.

            

	
              



Eubalaena Australis—

            

	
              
Return of the Southern Right Whale (
Eubalaena australis Desm.) to New Zealand Waters, 1963, by 
D. E. Gaskin. 115-124.

            

	
              

                

Filmy Ferns. See 
Hymenophyllaceae.
              

            

	
              


Fishes—

            

	
              
The Affinities and Derivation of the New Zealand Fresh-water Fish Fauna, by 
R. M. McDowall. 59-67.

            

	
              
A coincidental Distribution Pattern of some of the larger Marine Animals, by 
Charles McCann. 119-124.

            

	
              
A Consideration of the Question ‘What are Whitebait?’, by 
R. M. McDowall. 134-146.

            

	
              


Hepaticae—

            

	
              
Revised Generic Keys to the Hepatic Flora of New Zealand—Part 2, by E. A. Hodgson. 1-13.

            

	
              


Hymenophyllaceae—

            

	
              
Key to the New Zealand Filmy Ferns (Hymenophyllaceae), by 
L. R. Bublitz. 147-153.

            



	
              


Keys—

            

	
              

Botanical—

            

	
              
Hepaticae, N.Z. Genera—Part 2, by E. A. Hodgson. 1-13.

            

	
              
Hymenophyllaceae, N.Z. Species, by 
L. R. Bublitz. 147-153.

            

	
              
Musci, N.Z. Genera, by 
K. W. Allison. 157-184.

            

	
              

Zoological—

            

	
              
Seals (Pinnipedia), N.Z. Species, by 
Charles McCann. 40-56.

            

	
              

                

Liverworts. See 
Hepaticae.
              

            

	
              


Monarch Butterfly. See 
Danaus plexippus (L).

            

	
              

                

Mosses. See 
Musci.
              

            

	
              


Musci—

            

	
              
Revised Key to the Moss Genera of New Zealand, by 
K. W. Allison. 157-184.

            

	
              


Nucleus—

            

	
              
The Cell Nucleus—Part 1, by 
G. K. Rickards. 81-105.

            

	
              


Opossum—

            

	
              
‘Opossum’ or ‘Possum’?, by 
R. I. Kean. 155-156.

            

	
              



Physeter Macrocephalus—

            

	
              
Recent Observations in New Zealand Waters of some Aspects of Behaviour of the Sperm Whale (
Physeter Macrocephalus), by 
D. E. Gaskin. 106-114.

            

	
              


Pinnipedia—

            

	
              
Key to the Seals (Pinnipedia) of New Zealand, by 
Charles McCann. 40-56.

            

	
              

                

Right Whale. See 

Eubalaena Australis.
              

            

	
              

                

Seals. See 
Pinnipedia.
              

            

	
              

                

Sperm Whale. See 

Physeter Macrocephalus.
              

            

	
              


Tahr—

            

	
              
Introduced Ungulates in New Zealand. (a) Himalayan Tahr, by 
A. H. C. Christie and 
J. R. H. Andrews. 69-77.

            

	
              


Umbelliferae—

            

	
              
Unisexuality in the New Zealand Umbelliferae, by 
J. W. Dawson. 67-68.

            

	
              


Ungulates—

            

	
              
Introduced Ungulates in New Zealand. (a) Himalayan Tahr, by 
A. H. C. Christie and 
J. R. H. Andrews. 69-77.

            

	
              


Unisexuality—

            

	
              
Unisexuality in the New Zealand Umbelliferae, by 
J. W. Dawson. 67-68.

            

	
              

                

Whales. See 
Cetacea.
              

            

	
              


Whitebait—

            

	
              
A Consideration of the Question ‘What are Whitebait?’, by 
R. M. McDowall. 134-146.

            

	
              


Zoogeography—

            

	
              
Does the New Zealand Vertebrate Fauna conform to Zoogeographic Principles?, by 
Graeme Caughley. 49-56.

            

	
              
The Affinities and Derivation of the New Zealand Fresh-water Fish Fauna, by 
R. M. McDowall. 59-67.

            


        

      

      


      


    



etexts/Bio12Tuat03/Bio12Tuat03_137a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_135a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_129a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_149a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_139a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_183a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_151a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_181a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_141a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_185a(h280).jpg





cover.jpg
JOURNAL OF THE BIOLOGICAL SOCIETY
VICTORIA UNIVERSITY OF WELLINGTON
NEW ZEALAND

VOLUME 12 PART ;3 NOVEMBER 1964






etexts/Bio12Tuat03/Bio12Tuat03_FCo(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_BCo(h280).jpg
Spocia
in LECTURE BOOKS
LECTURE PADS
& UNIVERSITY
RING BINDERS

jcm. unks LrD

fooe &






etexts/Bio12Tuat03/Bio12Tuat03_132a(h280).jpg





etexts/Bio12Tuat03/Bio12Tuat03_186a(h280).jpg





tm/scholarly/tei-NZETC-About-copyright.html





Victoria University of Wellington Library





Copyright and Conditions of Use



				
Copyright and Conditions of Use


				

					
In Copyright


					
Where a text is in copyright, all text and images are copyright to the original authors and/or publisher. In copyright texts and images are made available for non-commercial use only. All forms of electronic or print re-sale or re-distribution are forbidden without written permission, please contact us.


					
Currently, a text is shown as in copyright when there is no Creative Commons License visible in the sidebar, and a link to this page is presented.


				

				

					
Creative Commons Share-Alike license


					
Where the original text is out of copyright it is our policy to provide the digitised version under a 
New Zealand Creative Commons Attribution Share-Alike License (CC BY-SA).


					
The Creative Commons Attribution Share-alike license allows anyone to re-use material in our texts under the following conditions:


					

		attribution to the source of the material is included by marking the material with the collection name ("The New Zealand Electronic Text Collection") and the link to the material as found on our website;


		the re-use of the material is licensed under the same license, allowing others to further re-use the material. This means that the re-use of the material must be marked with the same Creative Commons license.




					
Use of the Creative Commons Attribution Share-alike license allows us to make material freely available to the community for re-use, and also ensures that:


					

		any errors in the material can be traced back to the Victoria University of Wellington Library as the originator of the digital reproduction;


		such material continues to be freely available to the community after subsequent re-use.




				

				

					
Examples of Reuse under Creative Commons Share-Alike license


					
We encourage the re-use of Creative Commons Share-Alike licensed NZETC material. Examples of re-use include:


					

		Multiple entries in the 
Mix and Mash competitions run by DigitalNZ


		Blog posts, such as this one about the 
Cyclopedia of New Zealand by IwiKiwi


		Books and other publications


		Museum displays




				

				

					
Other Creative Commons Licenses


					
More restrictive Creative Commons licenses may be used in the cases of copyright texts where the copyright holder is amenable to using a Creative Commons license. You will need to refer to the license text (available by clicking on the CC license logo) for the specific restrictions and re-use allowed.


				

				

					
Statement of Liability


					
While we have sought to ensure there are no intellectual property rights in the material that would prevent copying and other re-use, please note that material on this website marked with a Creative Commons license is released on an as-is basis and with no representations or warranties of any kind, to the greatest extent permissible by law. Subject to any liability which may not be excluded or limited by law, the Victoria University Library shall not be liable on any legal basis (including without limitation negligence) and hereby expressly excludes all liability for loss or damage howsoever and whenever caused to you.


				

			




